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NOACHUTE/IbHAA 3ANMNCKA

Pabouan nporpamma no xMmuun Ha ypoBHe cpegHero obuiero obpasoBaHus paspaboTaHa Ha OCHoBe
PepepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «06 obpasosBaHum B Poccuitickoit Pepepaummn», TpeboBaHmi
K pe3y/bTaTam ocBoeHus deaepasibHoM obpa3oBaTeIbHON NporpaMmbl cpesHero obuiero obpasosaHua(dPOMN
COO0), npeacTaBneHHbIx B esepanbHOM rocyaapcTBeHHOM obpasoBaTensHom ctaHgapTte COO, ¢ y4étom
KoHuenuun npenogasaHua yyebHoro npeamerta «Xumua» B 06pasoBaTe ibHbIX OpraHu3aumax Poccuiickoi
denepaunn, peanmnsyowmx oOCHOBHble 0b6pasoBaTeibHble NPOrPaMMbl, U OCHOBHbIX NONOXKeHUIN «CTpaTernm
pa3BUTMA BOCNUTaHUA B Poccuiickon Peaepaunn Ha nepmog Ao 2025 roaa» (PacnopaxkeHune MNpaBuTenbcTea
P® ot 29.05. 2015 N2 996 - p.).

XMMUA Ha ypOBHEe yrny6AEHHOIO M3yYeHUsA 3aHMMaET BaXKHOEe MeCTO B CUCTEME eCTeCTBEHHO-Hay4YHoro
obpasosaHua yyaumxca 10-11 knaccos. M3yyeHne npegmeTa, peainsyemoe B YCI0BUAX
anddpepeHUMpoBaHHOro, NPodUIbHOro 0byvyeHUs, NpM3BaHO obecneynTb 06U eobpa3oBaTe/IbHYO U
06LLEeKYNbTYPHYIO NOATOTOBKY BbIMYCKHMKOB LWKO/bl, HEO6X0AMMYIO ANA adanTaumm X K 6bICTpo
MeHAKLWNMCA YC0BUAM KNU3HU B cCOUNYMe, a TaKXKe 414 NPpoao/IXKeHUA o6yquvm B OpraHu13aumnax
npodeccroHanbHOro 06pa3oBaHMA, B KOTOPbIX XMMUA ABNAETCA O4HOMN U3 NPUOPUTETHIX ANCLUMIUH.

B nporpamme no XxMmMmm HasHadeHue npegmerta «XMMmua» noay4vaert noapobHyo MHTepnpeTaumio 8
COOTBETCTBUWN C OCHOBOMOAAraoWmmm nonoskeHusamm roC COO o B3aMMoobyCNOBAEHHOCTU Lienei,
cofepsKaHua, pe3ynbTaToB 06ydeHus 1 TpeboBaHMit K YPOBHIO MOArOTOBKM BblMYCKHUKOB. CBUAETENIbCTBOM
TOMY ABAAIOTCA C/leAyloline BbIMOAHAEMble NPOrPaMmMOit MO XMMUU GYHKLMK:

®  MHPOPMALMOHHO-METOANYECKAN, Peann3auma KoTopoin obecneymBaeT NoaydyeHne npeacrasieHus
0 LeNiAX, CoaepKaHum, obuei ctpaternm obyyeHus, BOCNUTaHUS U Pa3BUTUA 0BydaroLwmxcs
cpeacTBamun NpeameTa, M3y4aemoro B pamMKax KOHKPETHOro npoouns;

®  OpraHu3aLMOHHO-NAAHMPYIOLWAnA, KOTOpas NpeaycmaTpuBaeT onpeaeneHme: NPUHLMNOB
CTPYKTYPUPOBAHNA M NOCNEA0BATENbHOCTU U3YYEHUS y4ebHOro matepuana, KOAMYECTBEHHbIX U
KauyecTBEHHbIX ero XxapakTepucTuK; NoaxoAos K ¢opMMpoBaHMIO COAepKaTeIbHOW OCHOBbI
KOHTPOAS M OLEHKM 06pa30BaTe/IbHbIX LOCTUMKEHNI 0OYYAIOLLMXCA B paMKax UTOrOBOM aTTecTauum
B dopme egMHOro rocygapCcTBEHHOrO 3K3aMeHa No XMMUMN.

Mporpamma ana yraybaéHHOro U3ydeHns XMmnm:

®  yCTaHAB/IMBAET UHBAapPUAHTHOE NpeaMeTHOe coLeprKaHue, 06a3aTeNbHoe 1A U3yYeHUs B PaMKax
oTAeNbHbIX Npodunel, NnpesycMaTpUBaeT pacnpeaeneHne U CTPYKTYPUPOBaHME ero rno Kaaccam,
OCHOBHbIM COAEpPKaTesIbHbIM UHMAM/pa3aenam Kypca;

e [aéT NpumepHoe pacrnpeaesieHme y4ebHoro BpeMeHu, PeKOMEHLYEMOTO ANA U3YYEeHUA OTAENbHbIX
Tem;

® [npegnaraeT npumMmepHyro nocnenoBaTe/ZibHOCTb N3y4yeHuA yqe6Horo maTepkhana c yLIéTOM NOTUKN
NOCTPOEHUA KypCa, BHYTPpUNPEeAMETHbIX N meXnpeaMeTHbIX cBszel;

e aéT METOAMYECKYIO MHTEPNPETALMIO Leiei U 33434 U3yyeHns npeameTa Ha yrny6aéHHOM ypoBHe
C YY4ETOM COBPEMEHHbIX NPUOPUTETOB B cUCTeMe cpeaHero obliero ob6pasoBaHus, cogepskaTesbHoM
XapaKTePUCTUKM NAaHUPYEMbIX PE3y1bTaTOB OCBOEHUA OCHOBHOM 06pa3oBaTeNbHOM NPOrpammbl
cpeaHero obuiero o6pasoBaHuMA (TMYHOCTHBIX, METaNpPeAMETHbIX, NPeAMETHbIX), @ TaKMKe C Y4ETOM
OCHOBHbIX BMA0B y4ebHO-M03HaBaTe IbHbIX AeNCTBMIA 06yHaloLWErocs No OCBOEHMIO COAEP KaHUA
npeamera.



Mo Bcem Ha3BaHHbIM MO3MULMAM B NPOrpaMMe Mo XMMUn NpeaycmoTpeHa NPeemMcTBEHHOCTb C 0byyeHnEM
XMMUM Ha YPOBHE OCHOBHOTO obuiero obpasoBaHuaA. 3a Npegenamm yCTaHOBAEHHON NPOrPaMMON MO XMMUM
0b6sA3aTenbHOM (MHBAPMAHTHOWM) COCTaBAAIOLWEN COAEPKAHUA yuebHOro npegmeTta «XMmMusa» ocTaércs
BO3MOXHOCTb BbibOpa ero BapnaTUBHOW COCTaBAAIOLLLEN, KOTOPaA A0/KHA ONPeAenaTbcA B COOTBETCTBUM C
Hanpas/ieHMeM KOHKPEeTHOro npoduna obyyeHus.

B cooTBeTCTBMMU € KOHLENTyanbHbIMKU NosioKeHuaMn PFOC COO o HaszHavyeHMu npegmeToB 6a30BOro U
yrny6néHHoro ypoBHei B cucteme anddepeHLMpPOBaHHOIO 06y4YeHUs Ha ypoBHe cpesHero obuero
06pa3oBaHNA XMMUA HA YPOBHE YyrNyBNEHHOIrO U3y4YeHMA HanpaB/eH Ha Peanm3aumo NPeemCcTBEHHOCTH C
nocneayroLLMM 3TaNnoOM NONYYEHNUA XMMUYECKOTO 06pa3oBaHMA B paMKax U3y4eHUA cneunanbHbIX
€CTEeCTBEHHO-HAY4YHbIX U XUMUYECKUX ANCLUMNJINH B BY3aX U OpraHnsaLmax cpefHero npopeccMoHanbHoro
ob6pasoBaHus. B aTol cBA3M M3ydYeHMe npegMeTa «XMMUSA» OPUEHTUPOBAHO NPEUMYLLLECTBEHHO Ha
pacwmpeHue n yrnybaeHue TeopeTMYecKon 1 NpakTUYecKom NoaroToBKM 06y4YatoLwmxcs, Bbl6paBLLImMX
onpeaenéHHbIn Npodunb 0by4eHns, B TOM YMCIe C MEPCNEKTUBOM NOCAeAyoWeEero Noay4eHnsa XMMn4eckoro
obpasoBaHMA B opraHM3aumax npodeccmoHanbHoro obpasosaHma. Hapaay ¢ atTum, 8 ceete TpebosaHuii ®rocC
COO K nnaHupyembim pe3ynbTaTam 0CBOeHUA deaepasnbHON 06pa3oBaTeibHOM NPOrpaMmbl cpesHero obuero
06pa3oBaHMA U3ydyeHne npeameTa «XMMmaA» OPUEHTUPOBAHO TaKXKe Ha peLleHme 3a4a4 BOCMUTAHNA U
COLMaNbHOro PasBUTMA obydatowmxcsa, Ha GOPMUPOBAHME Y HUX OBLLEUHTENNEKTYaNbHbIX YMEHUIA, YMEHUI
paLMoHanm3aLmMm yuebHoro Tpyaa n 0606LWEHHbIX CMOCOO0B AEATENBHOCTU, UMEIOLMNX
MEXKANCUMNANHAPHDBIN, HAANPeaMETHbIN XapaKTep.

CocTasnawoWwmmm npegmeTta «XMMUA» Ha YPOBHE YyrnybAEHHOro U3ydyeHMA ABNAIOTCA YrNyBNEHHblE KypCbl —
«OpraHuyecKas xumua» n «06Laa u HeopraHnyeckasa xumua». Mpu onpegeneHnn Noaxon0B K oT6opy m
CTPYKTYPHOM OpraH13aumm cogepaHua 3TMX KypcoB B Nporpamme no XMmmm 3a OCHOBY NPUHATbI NOOXKEHUSA
®rocC COO o pasznnumsx 6a3oBoro 1 yrnybJEHHOIo ypoBHEN U3yyeHua npegmeTa.

OcHoBy cogepaHua Kypcos «OpraHuyeckan xumma» n «06LLan n HeopraHMYecKas XMMmUA» cocTasaaer
COBOKYMHOCTb NPeAMETHbIX 3HaHUI U YMEHUIA, OTHOCALLMXCA K 6a30BOMY YPOBHIO M3yYeHUA npegmeTa. ITa
CUCTEMA 3HaHUI NoJslyyaeT onpeaenéHHoe TeopeTUYecKoe AOoNoIHEHME, MO3BOAIOLLEE OCO3HAHHO OCBOUTb
cyliecTBeHHO bonblunii 06bEm dpaKToNorMyeckoro matepunana. Tak, Ha yrnyb6nEHHOM ypoBHE U3yYeHUs
npeameta obecneyeHa BO3MOMKHOCTb 3HAUYUTENLHOIO yBEIMYEHMUA 06bEMA 3HAHMIA O XMMUYECKUX S1EeMEHTAX
M CBOWCTBAX UX COEAMHEHMIA HAa OCHOBE PacLUMpPEHNA U yraybaeHus NpeacTaBNeHN O CTPOEHMM BELLECTBa,
XMMWYECKOW CBA3M U 3aKOHOMEPHOCTAX NPOTEKaHMNA pPeakLUnini, PacCMaTPUBAEMbIX C TOUYKWN 3PEHNA XMMUYECKON
KMHETUKN N TepMOaNHaMUKN. Msyqume nepmnoan4eckoro 3akoHa 1 ﬂepwop,mqecr(oﬁ CUCTEMbI XUMHNYECKNX
aNemMeHTOB Ha3npyeTca Ha COBPEMEHHbIX KBaHTOBOMEXaHUYECKUX NPeACTaBNeHUAX O CTPOEHUM aToMma.
XMMMUecKan cBA3b 06ACHAETCA C TOYKM 3PEHUA SHEPreTUYECKMX M3MEHEHMI Npu eé obpasoBaHUK U
pa3pyLIEHNK, a TaKKE C TOUYKM 3peHMA MEXaHN3MOB eé 0bpa3oBaHusA. M3yyeHne TMNOB peaKkumii A0N0HAETCA
dbopmMmmnpoBaHmMem NpeacTaBAeHNn 06 31eKTPOXMMUYECKUX NPOLLeCcax 1 31eKTPOon3e pacnaaBoB U pacTBOpPOB
BellecTs. B Kypce opraHMyecKkoi XMmum npu paccCMOTPEHUM PeaKkLMOHHOMN CnocobHOCTU coeanHEeH
yaensaetcs ocoboe BHMMaHMe Bonpocam 06 3/IEKTPOHHbIX 3PP eKTax, 0 B3aMMHOM BAUAHMM aTOMOB B
MOJIEKYNaxX N MexaHW3max peakuuii.

Ocob0e 3HauYeHMe UMEET TO, YTO Ha COAEPIKAHUE KYPCOB XMMUMU YTrAyBNEHHOIO YPOBHA U3yYeHUA A5 KNaccoB
onpeaenéHHoro npoduna (rnaBHbIM 06Pa3oM Ha MX CTPYKTYPY U XapaKTep A0MNONHEHNN K 0bulei cucteme
npeAMETHbIX 3HaHWI) OKa3bIBaOT BAUAHUE CMEXKHbIE NpeaMeTbl. Tak, HaNnpMmep, B COAEPKaHMM npeameTa
A7 KNAaccoB XMMUKO-dU3ndeckoro npodunasa 6osbluoe 3HaYeHre byayT uMeTb 31eMeHTbl y4ebHOro
maTepuana no obuwein xumun. Mpu n3yyeHnn npegmeTa B JAHHOM Cyvae aKkLEHT byaeT caenaH Ha obLwHocTb
MeTOA0B NO3HAHMA, OO6LLHOCTb 3aKOHOB M TEOPUIA B XMMUK U B PU3MKE: aTOMHO-MOIERYIAPHAA Teopusa
(monekynsapHan Teopus B GpU3MKeE), 3aKOHbI COXPAHEHUSA MACCbl M SHEPTUM, 3aKOHbI TEPMOAMHAMUKN,
3NEKTPONN3a, NPEACTaBNEHUA O CTPOEHWUN BELLLECTB U ApYroe.



B TO *Ke Bpems B COAEPKaHMM NpeameTa A/1A KAacCoB XMMUKO-61onormyeckoro npoduns 60nblUNi yaenbHbIN
Bec 6yAeT MMeTb OpraHMYeckan XumusaA. B aTom ciyyae npeaocTaBaseTcs BO3MOMXKHOCTb 414 6osiee
06CTOATENLHOTO PACCMOTPEHUA XMMUYECKOWM OPraHM3aLLMmM KNETKM KaK BMON0rMYecKkoi CUCTeMbI, B COCTaB
KOTOPOM BXOAAT, K NPUMEPY, TaKME CTPYKTYPHbIE KOMMOHEHTbI, KaK Mnunapl, 6eKu, yrnesoabl, HyKAeMHoBble
KMCNOTbI W Apyrue. Mpu 3TOM 3HaHMA O COCTaBe M CBOMCTBAX NpeacTaBMTesieit OCHOBHbIX KNaccos
OpraHMYEeCKUX BELLECTB C/IyXKaT OCHOBOM AN U3YYEHMA CYLLLHOCTU NPOLLECCOB POTOCMHTESA, AblXaHuS,
nuuLeBapeHus.

B nnaHe popmMmpoBaHMUA OCHOB HAay4YHOrO MMPOBO33PEHMA, OCBOEHMA 06LLLEHaYYHbIX METOA0B MO3HAHUA U
ONbITa NPAKTUYECKOTO NPUMEHEHWSA HAYYHbIX 3HAaHWUI U3ydYeHne npegmeTta «XMMua» Ha yraybnéHHOM ypoBHe
OCHOBAHO Ha MeXNpPegMEeTHbIX CBA3AX C y4ebHbIMM NpeameTaMu, BXOAALWMMM B COCTaB NPeaMeTHbIX
obnacrei «EcTecTBEHHO-HayYHble NpeamMeTbI», «MaTemaTiKa n MHbOPMaTUKa» N «PYCCKUI A3bIK U
NiuTepatypanr.

Mpw n3ydyeHnn yuebHoro npegmeta «XMmusa» Ha yrnybnéHHOM YPOBHE TaK)Ke, KaK Ha YPOBHE OCHOBHOIO U
cpeaHero obulero obpasoBaHuA (Ha 6a30BOM YpOBHE), 3aJa4ei NnepBocTeneHHON 3HaYMMOCTH ABASAETCA
dbopmMmmnpoBaHMe OCHOB HaYKM XMMMK KaK 061acT1 COBPEMEHHOTO eCTeCTBO3HAHWA, MPAKTUYECKON
OeATeNbHOCTU YesloBeEKa U O4HOr0 U3 KOMNOHEHTOB MUPOBOM KyAbTypbl. PelueHune sTol 3a4a4m Ha
yrnybNEHHOM ypOBHE M3y4YeHMA NpeaMeTa NpeanonaraeT peanmsaumto Takmx Lenen, Kak:

o  (dopmMpOBaHME NpeacTaBAEHUI: O MaTePUAIbHOM e4MHCTBE MUPA, 3aKOHOMEPHOCTAX U
MO3HaBaeMOCTM ABJAEHUI NPUPOAbI, O MECTE XMMUM B CUCTEME ECTECTBEHHbIX HayK M eé BeayLlei
posn B obecneyeHmMn yCcToMYMBOro Pa3BUTUA YeI0BEYECTBa: B pelleHnn Npobiem sKONOrMYeckom,
3HEepreTMYecKon 1 nuuLeBoit 6e3onacHoOCTH, B Pa3BUTUM MeAMUMHBI, CO34aHMM HOBbIX MaTepManos,
HOBbIX UCTOYHMKOB 3HEPrnn, B obecnedyeHnn paLmMoHaibHOro NpMpPoaoNno/b30BaHus, B
bOPMUPOBAHNN MUPOBO33PEHMA M 0BLLLEI KybTYpPbl YE/IOBEKA, @ TaKMKe 3KOJI0rMYeCcKu
060CHOBAHHOMO OTHOLLEHUSA K CBOEMY 34,0P0BbIO M NPUPOSHON cpeae;

®  0OCBOEHMEe CMCTeMbl 3HAHWUM, Ie}KaLLMX B OCHOBE XMMMUYECKOW COCTaBAAIOLLEN eCTeCTBEHHO-HAYYHOW
KapTuHbI MMpa: pyHAAMEHTaNbHbIX NOHATUI, 3aKOHOB U TEOPUIA XMMWUU, COBPEMEHHbIX
npeactaBAeHMIA O CTPOEHUM BeLLLEeCTBa Ha Pa3HbIX YPOBHAX — aTOMHOM, MOHHO-MOIEKYNSPHOM,
HaZMONEKYNAPHOM, O TEPMOANHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHMUSA
XMMUYECKUX PeaKLMIA, O XMMUYECKOM PaBHOBECKM, PACTBOPAX U AUCMEPCHbIX CUCTEMAX, 06 06LLMX
Hay4YHbIX MPUHLMMAX XMMUYECKOro NPOU3BOACTBA;

e ¢dopmunpoBaHMe y 0byyatoLmMxca 0CO3HAHHOMO MOHMMaHMA BOCTPEHOBAHHOCTU CUCTEMHbIX
XUMUNYECKUX 3HAHWNI 419 0OBACHEHMA KAOYEBbIX AEN N NPOHAeM COBPEMEHHOMN XUMWUK, ANA
06BACHEHWA N MPOrHO3UPOBAHUSA ABJEHNN, UMEIOLLNX eCTECTBEHHO-HAYYHYIO NPUPOAY; rPamMOTHOrO
peleHns Npobaem, CBA3aHHbIX C XMMUEN, NPOTHO3UPOBAHMA, aHaM3a U OLEHKM C NO3ULNIA
3Ko/Iornyeckoit 6e3onacHoCTM NocaeAcTBMin BbITOBOM U MPON3BOLACTBEHHOM AEATENbHOCTH
YyesloBeKa, CBA3AHHOM C XMMMYECKMM NPOM3BOACTBOM, UCNO/Ib30OBAaHMEM U NepepaboTKoM BELLeCTB;

e yraybneHue npeactaBAeHUI O HayYHbIX MeToAax No3HaHUA, HeobxoAnMbIX Aas npuobpeTeHns
YMEHUI OPUEeHTUPOBATLCA B MUPE BELLECTB U 06BACHEHUS XMMUYECKMX SIBAEHUN, UMEIOLLMX MECTO
B NPUpOAE, B NPaKTUYECKOW AeATeNIbHOCTU M NOBCeAHEBHOMN KU3HW.

B nnaHe peanusaumm nepsooyepeaHbiX BOCNUTATENbHbIX M Pa3BMBaIOLLMX GYHKLMIA LENOCTHOM CUCTEMDI
cpeaHero obulero ob6pa3oBaHUsA NpU U3ydYeHUM npeameTta «XMMUA» Ha yraybnéHHom ypoBHe ocobyio
aKTyaNbHOCTb NPUOBPETAIOT TaKMe Lenn 1 3a4a4n, Kak:

e  BOCNUTaHWE yOeXKAEHHOCTM B MO3HABAEMOCTHM ABIEHUIN NPUPOAbI, YBAXKEHUA K Npoueccy
TBOpYecTBa B 06/1aCTM TEOPETUYECKUX U NPUKAAAHbIX UCCeA0BaHUIN B XMMNK, GOPMUPOBaHUE
MWPOBO33pEHMUA, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU;



e  pasBUTME MOTUBALIMU K OOYUYEHMIO M MO3HAHUIO, CMOCOOHOCTEN K CAMOKOHTPO/IIO U
CaMOBOCMUTAHMIO Ha OCHOBE YCBOEHMA 0bLeYenoBeYecknX LeHHoCTel;

e  pa3BUTME NO3HaBaTE/IbHbIX MHTEPECOB, NMHTENNEKTYabHbIX U TBOPYECKMUX CNOCOBHOCTEM
obyyatowmxca, GopMUpPoBaHME Y HUX CO3HATENbHOIO OTHOLIEHUA K CaMoobpa3oBaHuMIO U
HenpepbiBHOMY 06pa30BaHMIO KaK YCI0BUIO ycnellHoi npodeccnoHanbHom 1 0bLecTBeHHOM
0eATeNIbHOCTUN, OTBETCTBEHHOIO OTHOLLEHMA K CBOEMY 3[4,0POBbIO U MOTPEBHOCTU B 340P0BOM
obpase KU3Hu;

e (dopmMMpoBaHME YMEHWI1 1 HAaBbIKOB Pa3yMHOro NPUPOAONO/b30BaHWA, Pa3BUTUE SKOIOrMYECKOM
KyNbTYpbl, NpuobpeTeHme onbiTa 06LEecTBEHHO-NOE3HON 3KON0rMYECKON AeATeNbHOCTH.

ObLee YMCNO YACoB, NPEeAYCMOTPEHHDBIX ANA U3YYEHUSA XMMUU Ha YriybneHHOM ypoBHe cpeaHero obuiero
obpasoBaHus, coctaBnneT 204 yacos: B 10 Knacce — 102 vyaca (3 yaca B Hegentwo), B 11 knacce — 102 yaca (3
yaca B Hegen).



COOEPHXAHUE OBYYEHUA

10 KNTACC

OPTAHUYECKAA XMMWKA

TeopeTnyeckne oCHOBbI OPraHNYECKOM XMMUMN.

MpeameT v 3HaYeHMe OpraHNYecKon XMmmm, npeacTaBaeHne o MHOroobpasnn opraHMYecKkMx coeMHeHUNM.

JNEeKTPOHHOE CTPOEeHME aTOMa Yr1epoia: OCHOBHOE U BO3BYXKAEHHOE COCTOAHUA. BaneHTHble BO3MOMKHOCTU
aToma yrnepoaa. XMMmn4yeckan cBsisb B OpraHNMYecKMx coeguHeHusax. Tunbl rmbpmuansaumm aTomHbix opbutanei
yrnepoaa. MexaHn3ambl 06pa3oBaHMA KOBANIEHTHOM CBA3M (0BMEHHbIN U AOHOPHO-aKLENTOPHbIN). TuMbl
nepekpbiBaHWS aTOMHbIX opbutanei, o- u t-cBasn. OgmMHapHan, ABOMHaA M TpPoiiHaA cBA3b. CNocobbl pa3pbiBa
CBA3EM B MOJIEKyax OpraHMYeckux BeLwects. MoHATME 0 cBOOOAHOM paanKane, Hykneopune u anektpodune.

Teopus CTPOEHMA OpraHUYeCcKnx coegmHeHuii A.M. byTnepoBa 1 coBpeMeHHble NpeacTaBNeHMA O CTPYKType
MONEKYN. 3HaYeHME TEOPUN CTPOEHUA OPraHMYECKUX coeanHeHnn. MonekynapHble U CTPYKTYPHble Gopmybl.
CTpyKTypHble GopMy bl Pa3IMYHbIX BUAOB: Pa3BEPHYTas, COKpaLLEHHaAsA, cCKeneTHas. M3omepus. Buapbl
NM30MEPUUN: CTPYKTYPHAA, NPOCTPAHCTBEHHAA. DNEKTPOHHbIe 3O PEKTbl B MONEKYNAX OPraHUYECKMX COeANHEHUN
(MHAYKTUBHBIN M Me30oMepHbI 3 deKTbI).

MpeacTaBneHune o KnaccudmKaumm opraHMyeckmnx selects. NMoHATME 0 GYHKLMOHaNbHOW rpynne. Fomonorus.
Fomonornyeckune pagbl. CuctemaTmyeckas HOMeEHKNATypa opraHnyeckmx coeanHenuii (IUPAC) u TpuBmnanbHblie
Ha3BaHMA OTAENbHbIX NpeacTaBuTenen.

OcobeHHOCTU 1 KnaccudurKauma opraHUYeckmx peakumnit. OKUCIUTENIbHO-BOCCTAHOBUTE IbHbIE peaKkLun B
OpraHMYEecKom XMMUM.

JKcnepumeHTaIbHble METOAbI U3YYEHMA BELLLECTB M UX NPEBPaLLEHMIA: O3HaKOM/IeHKe ¢ 0bpa3sLamm
OpraHMYecKux BeLLeCTB U MaTepmnasaMm Ha X OCHOBE, OMbITbl NO NPEBPALLEHMIO OPraHUYECKUX BeLLLecTB Npu
HarpesaHuu (nnasneHune, obyraMsaHme U ropeHmne), KOHCTPYMPOBaHME MOoAeei MONEKYT OpraHUYecKnxX
BeLLecTs.

Yrnesogopogabl.

AnKaHbl. f[oMonoruyeckunin pag ankaHos, obwasa ¢opmyna, HOMEHKNATypa U U3OMEPUA. DNEKTPOHHOE U
NPOCTPaHCTBEHHOE CTPOEHME MOJIEKY/ a/IKaHOB, SP3-rnbpunamnsalnma aToMHbIX opbutanei yrnepoaa, o-cBaAsb.
dusnyeckne cBOMCTBa a/IKaHOB.

XMMMYeCKMe CBOMCTBA a/IKAHOB: PeaKkLMn 3aMeLLeHNS, ©3OMEpPM3aLUM, LETMAPUPOBAHNUS, UMKIM3ALMUM,
NUPOIN3a, KPEKUHra, ropeHua. NpeacTaBaeHne 0 MexaHM3Me PeakUnini paanKaabHOro 3aMeLLeHNs.

HaxoxaeHue B npupoae. Cnocobbl nonyyeHnAa n npumeHeHme asikaHos.

LnknoankaHbl. O6wan dopmyna, HoMeHKNaTypa U nsomepua. OCOBEHHOCTU CTPOEHMA U XMMUYECKMUX CBOMCTB
MasbiX (LMKNONPONaH, LMKA0bYTaH) N 0BbIYHbIX (LLUKIOMNEHTAH, UMKIOreKcaH) umMKaoankaHos. Cnocobbl
NoAyYeHUA U MPUMEHEHWNE LMKI0AIKAHOB.

AnKkeHbl. FOMONIOTMYECKUIA pAg, alkeHoB, 06wasn popmyna, HOMEHKNATYPA. DNEKTPOHHOE M NPOCTPAHCTBEHHOE
CTPOEHWNE MO/IEKY aNKEHOB, Sp2-rTnbpumamsanmns aToMHbIX opbuTanei yrnepoaa, o- 1 -ceasun. CTpyKTypHas v
reomeTtpuyeckasn (umMc-TpaHc-) nsomepua. GMsnyeckme CBOMCTBA asIKeHOB. XMMUYECKME CBOMCTBA: peaKkumnm
NpUcoeaMHEHWA, 3aMELLEHMSA B A-NOJIOKEHME NPU ABOKHON CBA3W, NOJMMEPU3ALNN U OKMUCAEHUA. paBKNo
MapKoBHMKOBa. KauecTBeHHble peakuun Ha ABOMHYIO CBA3b. CNocobbl NoAyYeHMA U NPUMEHEHWNE a/IKEHOB.



AnkagueHsl. Knaccudumrkaumns ankagmeHoB (CoOnpsaxKEHHbIe, U30/IMPOBaHHbIE, KYMy/IMpOoBaHHbIe). OcobeHHOCTH
3JIEKTPOHHOIO CTPOEHUA N XMMNYECKUX CBOMCTB COMPSXKEHHbIX ANEHOB, 1,2- 1 1,4-npucoeanHeHmne.
Monnmepusauma conpsarKEHHbIX AueHoB. CNocobbl NOAYYEHMA N MPUMEHEHWE aNIKaANEHOB.

AnKuHbI. TOMONOTMYECKUI PAL aNKUHOB, 06Wwasn popmyia, HOMEHKNATYPA U U3OMEPUA. DIEKTPOHHOE U
NPOCTPaHCTBEHHOE CTPOEHNE MOJIEKY aNKMHOB, SP-rMbpuamsauma aToMHbIX opbuTanen yrnepoaa.
du3nyeckne cBOMCTBA a/IKMHOB. XMMUYECKME CBOMCTBA: PpeakLm NpUcoeguHeHns, Aumepusaumm n
TpUMepU3aumMK, okMcNeHnsA. KNCNOTHbIe CBOMCTBA aflKMHOB, UMEIOLLMX KOHLLEBYIO TPOWMHYIO CBA3b.
KauecTBeHHble peakuun Ha TPOWMHYIO cBA3b. CNoCcobbl MOYYEHUA N NPUMEHEHWE aIKUHOB.

ApomaTmyeckue yrnesoaopoabl (apeHbl). Fomonornyecknin pag apeHos, obuan dopmyna, HOMEHKAATYpPa U
n3omepus. INEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHME MONEKRYbI beH3ona. Pr3nyeckme CBOMCTBa apeHoBs.
XuMmnyeckne ceolicTBa 6€H30/1a M ero romo/IoroB: peakLmn 3amelLeHnn B 6eH30/1bHOM KO/bLE U
YyrNeBoA0POAHOM PaamKae, peakuumn npucoeanHeHuns, okmcieHne romonoros 6eHsona. MNpeacrasneHve o6
OPVEHTUPYIOLWEM AEeNCTBMU 3aMecTUTelei B 6EH30/IbHOM KOJIbLLE Ha NPpUMeEpPE aNKUbHbIX PaaMKanos,
KapbOKCUNbHON, TMAPOKCUABHOW, aMUHO- U HUTPOTPYNMbl, aTOMOB rasioreHoB. OCO6EeHHOCTU XMMUUYECKUNX
cBoOWCTB cTMpoa. Monumepmsauma ctupona. Cnocobbl NofyYeHNa U NPUMEHEHME apPOMaTUHECKMX
YrneBo40poa0s..

MpupoaHbii ras. MonyTHble HedTAHbIE rasbl. HedTb M e€ npoucxoxkaeHme. KameHHbI yrofb U NPoayKTbl ero
nepepaboTkn. Cnocobbl nepepaboTkM HePTU: NeperoHKa, KPEKMUHr (TEPMUYECKUIA, KaTaIMTUYECKUIA),
pUdopPMUHT, NMponuns. NMpoayKTbl NepepaboTkm HedTH, UX NPUMEHEHME B NPOMbILLAEHHOCTU U B BbITy.

[eHeTnyecKada cBA3b mexay pasiMyHbiMU K1aCCaMM yrnesog0ponos.

INEeKTPOHHOE CTPOEHME raNoreHNpPoM3BOAHbIX YI/IEBOAOPOA0B. Peakunn 3ameLLeHus rajoreHa Ha
TMAPOKCOrpynny, HUTPOrpynny, UMaHorpynny, ammHorpynny. [leiMcrtene Ha ranoreHnpom3BoAHbIe BOAHOMO U
CMMPTOBOro pacTeopa WEno4n. Bsaumoaencremne aurasoreHankaHos C MarHMem 1 LMHKOM. MoHATHE O
METaNI00PraHNYECcKMX coeanHeHnaxX. Icnoab3oBaHMe rafloreHNpPon3BOAHbIX YrNEBOAOPOAO0B B BbITy, TEXHUKE
M NPU CUHTE3e OpraHUYECKMNX BELLECTB.

3KcnepMMeHTaibHble METOAbI U3YYEHUA BELLECTB U MX NPEBPaLLEHMN: U3yYeHne GU3UYECKUX CBOMCTB
Yr1eBoA0poaos (PacTBOPMMOCTb), KaYECTBEHHbIX PeaKLMiA Yyr1eBoA0pOA0B Pa3/IMUHbIX K1acCcoB
(obecuseunBaHme BPOMHOM UM MOAHOM BOAbI, pacTBOpa NepMaHraHaTta Kaamsa, B3aMMoencTBme alueTusieHa
C aMMMaYHbIM PacTBOPOM OKcuaa cepebpa(l)), KayectBeHHOe 0BHapy»KeHMe yrnepoaa U BoAopoaa B
OpraHMYeCcKUxX BeLLecTBax, NoayyeHue sTuaeHa u nsydyeHne ero CBOMCTB, 03HaKOMJ/IEHUE C KONEKLIUAMM
«HedTb» 1 «Yronb», c 06pasLamm NAaCTMacc, Kay4yKoB 1 Pe3nHbI, MOAENPOBaHNE MOJIEKY YI1eBoA0pO/10B
M raNoreHnpomn3BoaHbIX Yr1eBoa0p0408.

chnopo,u,co,qep»(au.l,me opraHun4yeckume coeanHeHunA.

MpegenbHble 04HOATOMHbIE CnMpPTbl. CTpOeHUe MoeKyA (Ha Npumepe MeTaHoNa U 3TaHOA).
Fomonornyeckuin pag, obwas popmyna, usomepusa, HomeHKNATypa M Knaccudmrkauma. Pusmnyeckne cBoiicTea
npeaenbHbIX 0AHOATOMHbIX CMIMPTOB. BoAopoaHbIe CBA3M MEXKAY MOJIEKY1aMK CNMPTOB. XMMUYECKne
CBOWCTBA: peaKkLMmn 3aMelLeHnn, ernapaTtaLmn, OKUCNeHNs, B3aMMOLENCTBUE C OPraHUYECKUMU U
HeopraHMYeCcKMMM KMCNoTamu. KauecTBeHHaA peakuma Ha 04HOATOMHble cnnpTol. [leicTeue aTaHoNa U
MeTaHoNa Ha OpraHn3m Yenoseka. Cnocobbl NOAYYEHUA U NPUMEHEHWE OLHOATOMHbIX CMMPTOB.

MpocTble 3¢pu1pbl, HOMeHKAaTypa U nsomepus. OCo6eHHOCTU GU3NYECKUX U XUMUYECKMX CBOMCTB.

MHoOroaToMHbI€ CMUPTbI — STUNEHTAINKONb U TANLEPUH. PU3UYECKME M XMMUYECKME CBOMCTBA: peakuum
3aMelLLeHNA, B3aUMOAENCTBME C OPraHNYECKMMM U HEOPraHMYECKMMU KUC/IOTaMM, KauecTBeHHan peakuma Ha
MHOroaTOMHble cnupThbl. [peacTtaBneHne 0 MeXaHU3ME peakLumil HyK1eodUAbHOTo 3amelleHuns. [lencreume Ha
opraHusm yenoseKa. Cnocobbl Nosy4eHUs U NPUMEHEHNE MHOTOAaTOMHbIX ClIUPTOB.



®eHon. CTpoeHMe MONEKY/bl, B3AMMHOE BMAHME rTMAPOKCOrpynnbl U 6eH30abHOrO Aapa. Pusmnyeckune
csovictBa peHona. OcobeHHOCTU XMMMYECKMX CBOMCTB peHosla. KauecTBeHHble peakLmn Ha peHon.
TokcnyHoCTb peHona. Cnocobbl Noay4eHUs n npumeHeHue peHona. PeHonpopmanbaernaHas cmona.

KapboHWAbHbIE COeaMHEHUSA — anbAernabl U KETOHbI. DIEKTPOHHOE CTPOEHUE KapbOHWUNLHOM rpynmnbl.
Fomonornyeckume pagbl anbaernaoB U KeTOHOB, 06Wan Gopmyna, MUSOMepus U HomeHKnaTypa. Pusmuyeckue
CBOWCTBA a/1bAerMa0B 1 KETOHOB. XMMUYECKMe CBOMCTBA a/1bAernaos 1 KETOHOB: peakumnn NpUcoeanHeHus.
OKuCNEeHWE anbaernaos, KauecTBEHHbIE peakuun Ha anbgernabl. Cnocobbl NOyYeHUn U NPUMEHEHME
anbAernaos U KeTOHOB.

OAHOOCHOBHbIE NpeaenbHble KapboHOBbIE KUCNO0Tbl. OCOBEHHOCTU CTPOEHMA MONEKYN KAPOOHOBBIX KUC/OT.
N3omepus n HomeHKNaTypa. dusmyeckre CBOMCTBA OAHOOCHOBHbIX NPeLesbHbIX KapOOHOBbLIX KUC/OT.
BoAopoAaHble CBA3M MeXAY MOeKyNamu KapboHOBbIX KUCNOT. XMMUUYECKME CBOMCTBA: KUCIOTHbIE CBOICTBA,
peakums aTepudPuKaLmMm, peakuum ¢ ydacTMem yrnesogoponHoro pagukana. OcobeHHOCTU CBOCTB
MYPaBbWUHOW KMCNOTbI. MOHATUE O NPOM3BOAHbLIX KAPOOHOBBIX KMC/OT — COMKHbIX 3dMpax. MHoroobpasue
KapbOHOBbIX KUCAOT. OCOBEHHOCTM CBOMCTB HenpeAebHbIX M apOMaTUYECKMX KapbOHOBbIX KMCNOT,
ONKapBOOHOBBIX KNCNOT, TNAPOKCUKAaPOOHOBBIX KMCNOT. MpeacTaBUTeNN BbICLUMX KAaPOOHOBbIX KUCIOT:
CTeapuHOBasn, Na/IbMUTUHOBAA, 0JIEMHOBAsA, IMHOEBASA, IMHONEHOBAA KMCNOTbl. CNocobbl NoyYeHUn 1
npMmMmeHeHne KapboHOBbIX KUCAOT.

CnoxHble apupbl. Fomonormyecknn pag, obuwas opmyna, Usomepma n HOMeHKnaTypa. Prsmyeckune u
XMMWYECKME CBOMCTBA: TMAPON3 B KUCIOM U LLLESIOYHON Ccpee.

Hupbl. CTpoeHune, pusmMyeckmne 1 XMMUYECKMe CBOMCTBA KMPOB: TMAP0/M3 B KUC/ION U LLLEeIOYHOM cpese.
Oco6eHHOCTM CBOWMCTB XMPOB, COAEPKALLMX OCTAaTKU HeNpeaenbHbIX *KUPHbIX KUCAOT. Hupbl B Nnpupoae.

MbI14 KaK CONM BbICLINX Kap6OHOBbIX KMUCNOT, UX motoLllee AEVICTBMG.

O61wan xapakTepuUCTUKa yrnesoaos. Knaccuoukaums yrnesonos (MoHo-, AM- M NoAUCaxapuabl).
MoHocaxapuabl: rtoKko3a, GpyKTo3a, ranaktosa, pubosa, aesokcupnbosa. Pusmnyeckune ceoiicTea u
HaxoKaeHue B npupoge. PoTocMHTE3. XMMUYECKME CBOMCTBA F1HOKO3bl: PEAKLMU C y4acTUeM CIMPTOBbIX U
anbAernaHomn rpynm, CnMpToBOE U MOIOYHOKUCAOE BpoxeHue. MpUMeHeHMe r10KO3bl, eé 3HaveHue B
U3HeAeATeNbHOCTN OpraHmn3mMa. [iucaxapuapl: caxaposa, MasbTo3a M 1akTo3a. BoccTaHasMBatowme u
HeBOCCTaHaBAMBalOWMeE ANcaxapuabl. [TMaponus gucaxapnaos. HaxoxkaeHne B Npupoae v NpumeHeHue.
Monncaxapugbl: Kpaxman, MUKOreH U Lenntono3a. CTpoeHne MakpoOMONEKYN Kpaxmana, rIMKoreHa u
uennono3sbl. dusmyeckre CBOMCTBA KPaxmana 1 LLeiNton03bl. XMMUYECKME CBOWCTBA Kpaxmasa: rmaponms,
KauecTBeHHanA peakuma ¢ MoaoM. XMMUYECKMEe CBOMCTBA LLe/H0103bl: TMAPOAN3, noaydeHne adpupos
uenntono3bl. MoHATUE 06 MCKYCCTBEHHbIX BOIOKHAX (BUCKO3a, aLleTaTHbIN LWESK).

dKcnepumeHTaNbHble METOAbI M3YYEHUA BELLLECTB M UX NPEeBPALLEHWNIA: PaCTBOPMMOCTb Pas/IMYHbIX CMUPTOB B
BOJE, B3aMMOLENCTBME 3TAHONA C HATPUEM, OKUCIAEHWE STUIOBOTO CNINPTA B aNbAerns Ha packanéHHom
MeZIHOW NPOBOJ/IOKE, OKUC/IEHNE STUIOBOTO CNMpPTa ANXPOMATOM Kanus (BO3MOMXKHO UCMNOJIb30BaHUe
BMEOMaTEePNaNoB), KaYeCcTBEHHbIE PeaKkuMmn Ha anbaernapl (C rmapokcnaom guammmnHcepebpa(l) n
rmapokengom meau(ll)), peakuus ranuepuHa c rugpokengom megu(ll), xummnueckue ceoicTea pacteopa
YKCYCHOW KMC/IOTbI, B3aUMOZENCTBUE PacTBOPaA I/110KO3bl C ruapokcuaom megu(ll), Bsaumogencremne kpaxmana
C MOZ0M, peLleHne 3KCnepuMeHTabHbIX 3a4a4 No Temam «CnupTtbl U deHoNbl», «KapboHOBbIE KUCAOTbI.
CnoxkHble adunpbI».

AsoTcoaepiKalliMe opraHMYeckme coeguHeHus.

AMMHbI — OpraHMYeckune NponssoaHble ammmnaka. Knaccudurkauma ammHoB: anmbaTyeckme n apomatmyeckme;
nepBUYHbIe, BTOPUYHbIE U TpeTUYHble. CTpoeHue Mosiery, oblan dopmyna, M3omepusa, HOMEHKNATYPa U
du13nYecKne ceocTBa. XMMMYECKOoe CBOMCTBA anndaTUYECKUX aMMHOB: OCHOBHbIE CBOMCTBA, a/IKUANPOBaHMUE,
B3aMMOAENCTBME NEePBUYHBIX AMUHOB C a30TUCTON KUCNOTOM. CONM alKUNaMMOHMA.



AHWAWH — NpeaCcTaBUTENIb AMMHOB apomMmaTmieckoro paga. CtpoeHne aHUAUHA. B3anmHoe BanaHWe rpynn
aTOMOB B MOJIeKy/ie aHWANHA. OCOBEHHOCTU XMMMYECKUX CBOMCTB aHU/IMHA. KauecTBeHHble peakumm Ha
aHWMAMH. Cnocobbl NofyyYeHUA U NpUMeHeHMe anndaTuyeckmx aMmHoB. MoayyeHne aHUAMHA U3
HUTpobeH30Ma.

AMUWHOKMCAOTbI. HOMeHKAaTypa U nsomepus. OTaencHble npeacrtasuTenn A-aMMHOKUCAOT: TNUUH, aZlaHUH.
dusnyeckne cBoicTBa aMMHOKMCIOT. XMMMUYECKME CBOMCTBA aMUHOKUCIOT Kak aMd)OTeprIX OpraHn4yecKkunx
COEAMHEHM%, peakumna NnoIMKoHA4eHCaunn, o6pa3OBaHme ﬂeﬂTVI,D,HOVI cBA3n. bnonornyeckoe 3HavyeHmne
AMUHOKNCAOT. CMHTE3 U rTMApPoan3 NnenTuhos.

Benku Kak npupogHbie noanmepsbl. NepBuyHasn, BTOPUYHAA U TPETUYHAA CTPYKTypa 6enKkoB. Xummyeckme
CBOICTBa 6enKOoB: rMAPO0An3, AeHATypaLLMA, KaYeCTBEHHbIE peaKkL MK Ha Benku.

IKCnepumeHTaIbHble MeTOAbl U3YYEHWUA BELLLECTB U UX NPEBPALLLEHWIN: pacTBopeHMe 6eNKoB B BOAE,
AeHaTypauua 6enKoB Npu HarpeBaHUK, LBETHbIe peakuun Ha 6enKkn, pelueHne sKCNepuMeHTa bHbIX 3a4a4 No
TemMam «AsoTcodeprKalliMe opraHnMYeckme coeguHeHmsa» U «PacnosHaBaHne opraHMYecKUX COeANHEHNINY.

BbICOKOMOJIEKYNAPHbIE CORAMHEHMNS.

OCHOBHble NOHATUA XMMMUU BbICOKOMONEKYNAPHbBIX COEANHEHWUI: MOHOMED, NOJIMMEP, CTPYKTYPHOE 3BEHO,
CTeneHb NoAMMEPU3ALNK, CPEHAS MONEKYNAPHAA Macca. OCHOBHblE MeTOAbl CUHTE3a BbICOKOMOJIEKYIAPHbIX
COeaMHEeHUI — NONIMMEPU3aLLUA N NOIMKOHAEHCALMA.

MonnmepHblie maTepmansl. [laactmaccol (I'IOITVIQTVIHEH, nonunponunneH, noansnHUAXNopuma, NOANCTUPON,
NONNMETU/IMETAKPUAAT, I'IOIIMKap6OHaTbI, nonmaTmneHTeped)TanaT). YTnnamsauma m nepepa60TKa nnacTuka.

dnacTomepbl: HaTYPaNbHbIM KayyyK, CUHTETUYECKME KaydyKK (ByTagnMeHOoBbIN, X10PONpPeHOoBbIN,
N30MNPEHOBbIN) U CUANKOHbI. Pe3nHa.

Bo/ioKHa: HaTypasibHble (XN10MNOK, WepCTb, WENK), MCKYCCTBEHHbIE (BMCKO3a, aleTaTHOe BOIOKHO),
CUHTETUYECKMe (KanpoH 1 nascaH).

Monnumepsbl cNeLmanbHOro HasHaueHus (TedIoH, KeBnap, 3/1eKTPONPOBOAALME NOAUMEpPDLI, Buopasnaraemble
noanmepbl).

JKcnepumeHTaNbHble MeTObl N3YYEHMA BELLLECTB M UX NpeBpalleHmMiA: 03HaKoMAeHne ¢ obpa3sLamm
MPUPOAHBIX U MCKYCCTBEHHbIX BOJIOKOH, NMJ1aCTMACC, Kay4yKOB, PelleHne 3KCNepMMEHTa/IbHbIX 3a4a4 Mo Teme
«PacnosHaBaHMe NNacTMacC U BONOKOH».

PacuéTHble 3agaun.

HaxorkaeHne monekynapHoi GopMybl OPraHMYecKoro CoeaMHeHMA No MacCcoBbIM AONSIM 3/IEMEHTOB,
BXOAALLMX B €70 COCTaB, HaXOXAeHWEe MONEKYNAPHON GOPMY/Ibl OPraHMYECKoro coeamMHeHua No macce
(06bEMY) NPOAYKTOB CropaHus, NO KOIMYECTBY BELLECTBa (Macce, 06bEMY) NPOAYKTOB peakummn u/mnm
NCXOAHbIX BELLECTB, YCTAHOBAEHME CTPYKTYPHOW GOPMY/Ibl OPraHMYECKOro BELLECTBA HA OCHOBE ero
XMMWYECKNX CBOMCTB MM cNocobOB NoyYyeHUs, onpegesieHne A0 Bbixo4a NPoAyKTa peakumm ot
TEoPeTUYECKN BO3MOXKHOIO.

Memnpe,cuvteTH bleé CBA3MN.

Peannsaumna mexnpegmeTHbIX cBAsen npuv U3y4eHnmn OpI'aHVI‘-IeCI-(Oﬁ xumumn B 10 Knacce OCyLLeCTBNAETCA Yepes
MCNoJib30BaHNE KaK O6LLI,VIX eCcTeCTBEHHO-HaY4HbIX NOHATUI, TaK W NOHATUN, NMPUHATbLIX B OTAE/bHbIX
npegmeTtax eCteCTBEHHO-HAY4YHOTIO LLMKAA.

O6LIJ,I/I€ €CTeCTBEHHO-HAay4YHbl€ NOHATUA: AB/IEHUE, Hay‘-IHbIl‘;i d)aKT, rmnoTe3a, TeopuA, 3aKOH, aHaIn3, CUHTES,
KI'IaCCMd)VIKaLI,VIFl, Ha6l'|POp,eHVIe, n3ImepeHume, akCnepnmeHT, moaenb, mogennpoBaHue.



dusnka: matepua, aToM, 31eKTPOH, MPOTOH, HEUTPOH, MOIeKYa, SHEPreTUYECKUA YpOBEHb, BELLECTBO, Teo,
06béMm, arperaTHoe COCTOAHME BellecTsa, PU3NYECKNe BETNUYUHDI, €AUHULLbI U3MEPEHUA, CKOPOCTb, IHEprus,
macca.

Buonorua: KneTka, opraHUsm, akocucTeMa, bruocepa, metabonn3m, HacNeACTBEHHOCTb, aBTOTPOPHbINM U
retepoTpodHbIN TUN NUTAHKUA, BpoXKeHUe, POTOCUHTES, AblXxaHMe, BeNKN, YrAeBoAbl, XKUPbl, HYKNENHOBbIE
KMUCNOTbI, PEepMEHTHI.

Feorpad)mn: none3Hbie NCKonaemoble, TONJINBO.

TexHonorua: nuuLesble NPOAYKTbl, OCHOBbI PaUMNOHA/IbHOIO NUTaHNA, MOKOLWKE CpeacTtea, matepunanabl U3
UCKYCCTBEHHbIX N CUHTETUYECKNX BOJIOKOH.

11 KNNACC
OBLWAA N HEOPTAHUYECKAA XMUMUA
TeopeTnyecKme 0CHOBbI XMMUMN.

ATtom. CocTaB aTOMHbIX A4ep. XMMUYECKUI anemeHT. M3oTonbl. CTpoeHMe 31eKTPOHHbIX 060/104EeK aTOMOB,
KBaHTOBblE YMC/la. DHEPreTUYecKMe YPoBHM U NoAYPOBHU. ATOMHbIe opbuTann. Knaccudpukauma Xummyeckmnx
3NEeMEHTOB (s-, p-, d-, f-anemeHTbl). PacnpeneneHne sneKTPOHOB MO aTOMHbIM OpOUTaNAM. INEKTPOHHbIE
KOHOUTIypaLMmM aTOMOB 3/1eMEHTOB NEPBOr0o—4e€TBEPTOro NEPMOA0B B OCHOBHOM M BO3OYKAEHHOM COCTOAHUMU,
3NEKTPOHHbIE KOHPUTYPaLUKN MOHOB. INEKTPOOTPULATENBHOCTb.

Mepurogmyeckunin 3akoH 1 MNeprogmyeckas cuctema xummnyeckmx anementos .M. MeHgeneesa. CBasb
nepnuoanyeckoro 3akoHa u NMepnoanyeckon CUCTEMbl XMMNYECKUX 3N1EMEHTOB C COBPEMEHHOI Teopue
CTPOEHUA aTOMOB. 3aKOHOMEPHOCTU U3MEHEHMA CBOMCTB XMMNYECKUX 3/IEMEHTOB 1 06pasyembix MU
NPOCTbIX M CNOXHbIX BELWECTB MO rpynnam n nepmogam. 3Ha4eHne nepmogmyeckoro 3akoHa .M. MeHgeneesa.

XMMuueckas cBszb. BUabl XMMUYECKOM CBA3MU: KOBAJIEHTHAA, MOHHAA, MeTasndeckan. MexaHU3mbl
06pa3oBaHNA KOBANEHTHOM CBA3M: 0OMEHHbIN 1 AOHOPHO-aKLUENTOPHbIN. IHEPrMa U A/IMHA CBA3MK.
MonApHOCTb, HAaNPaBAEHHOCTb M HACbILLAEMOCTb KOBasIeHTHOM cBA3M. KpaTHble cBsA3u. BogopoaHas cBa3b.
MeXMoneKkyNsapHble B3aMMOAENCTBUA.

BaneHTHOCTb 1 BasieHTHbIE BO3MOMKHOCTM aTOMOB. CBA3b 3/IEKTPOHHOM CTPYKTYPbl MONEKY C UX
reoMeTpnYecKMM CTpoeHnem (Ha npumepe coegmHeHM 3N1emMeHTOB BTOPOro nepnoaa).

MpeacTaBneHne o KOMMNAEKCHbIX coeanHeHuaxX. CocTaB KOMMIEKCHOro MOHa: KOMI'II'IEKCOO6p330BaTefIb,
AnraHabl. 3HaYeHne KOMMNIEKCHbIX COGAMHEHMVL NoHAaTHe O KOOp,D,VIH&LI,VIOHHOVI XUMunun.

BelecTBa MOJIEKYIAPHOIO M HEMOIEKYNSIPHOTO CTPOEHMA. TUMbI KPUCTANNIMYECKUX PELLETOK (CTPYKTYp) U
CBOIACTBA BELLECTB.

MoHATHE O AMchnepcHbIX cucTemax. MCTUHHbIe pacTBopbl. peacTaBaeHMe 0 KOANOMAHbIX pacTBopax. Cnocobbl
BblpaXeHMA KOHLLEeHTpaL KN pacTBOPOB: MacCoBasA A0NA BeLecTBa B pacTBOPE, MONAPHAA KOHUEHTpaLuA.
HacbiWweHHble U HeHacbIWeHHble PacTBOPbI, PAaCTBOPMMOCTb. Kpuctannormaparbl.

Knaccudukauma n HomeHKNaTypa HeopraHMYecKkux BelecTs. TpMBMaabHble Ha3BaHUA OTAE/bHbIX
npeacrasmTesiel HeopraHMYECKMX BELLECTB.

Knaccndumkauma XuMmMYecknx peakLmii B HEOPraHMYeCKoM U OpraHMYecKon XMMnUN. 3aKOH COXPaHEHMA MacChbl
BELLECTB; 3aKOH COXPaHEHWUs N NPEBPALLEHMA SHEPTUM NPU XUMUYECKUX peaKLumax. Tennosble 3¢ deKTbl
XMMUYECKUX peakLmii. TepMOXMMMUYECKME YPaBHEHUS.



CKOpOCTb XMMUYECKOM peakuuun, €€ 3aBMCUMOCTb OT Pa3/INYHbIX d)aKTOpOB. [omoreHHble U reTeporeHHble
peakunmn. Katanns n Katanmsatopbl.

ObpaTtnmble N HeobpaTMmble peakunun. Xmmmyeckoe pasHoBecre. KOHCTaHTa XMMMYECKOTo paBHOBeECKA.
®akTopbl, BANAIOLWME Ha NOJOKEHNE XMMUYECKOTO PaBHOBECUA: TemnepaTypa, SaBAeHUe U KOHLEHTpaLuuu
BeLLeCTB, y4acTBYHOWMX B peakuunun. MpuHumn Jle WaTenve.

dneKTpoantTulyeckasa auccoumauma. CunbHble n cnabble anekTponutbl. CteneHb anccoumaumn. Cpeaa BOAHbIX
pacTBOPOB: KMC/OTHaA, HEMTPanbHas, Weno4vHasa. BooopoaHsiii nokasartens (pH) pactsopa. M'maponuns conei.
Peakuuun noHHoro obmeHa.

OKMCANUTENbHO-BOCCTAHOBUTE/IbHbIE peakyunun. CreneHb okucneHuna. OKMcaAnTeNb U BOCCTAaHOBUTEND. Mpouecchbl
OKWUC/NIEHUA N BOCCTAHOBNEHMA. BarKHeNLIne OKUCAUTENN N BOCCTaHOBUTENMN. MeTop, 3n1eKTPOHHOro 6anaHca.
3ﬂeKTpO}'II/I3 PacTBOpOB U pacnsiasoB BELWECTB.

JKCnepumeHTaIbHble MeToAbl U3YYEHUA BELLLECTB M UX NPEBPALLEHWNI: pa3foxKeHMe NepoKCHaa BOAOPOAA B
NPUCYTCTBMM KaTann3aTopa, MOAEAN KPUCTANIMYECKUX PELLETOK, NpoBedeHMe peakunii MOHHoro obmeHa,
onpefeneHne cpeabl PacTBOPOB C MOMOLLBIO MHAWKATOPOB, U3yYeHWe BAUAHUA Pa3andHbIX GaKTOPOB Ha
CKOPOCTb XMMMNYECKOIN peakumn 1 NONOKEHNE XUMUYECKOrO PaBHOBECUS.

HeopraHunyeckasa xsumus.

MonoxkeHne HemeTannoB B MepruoanYecKon cucteme XMMmnYeckux anementos .M. MeHaeneesa u
0COBEHHOCTM CTPOEHMA UX aToMOB. PU3nYecKne CBOMCTBA HEMETaNN0B. ANOTPONMUA HEMETaNN0B (Ha
npumepe Kncaopogda, cepsl, docdopa u yrneposa).

Bo,u,opo,u,. I'Ionyqume, ¢M3VI‘-I€CKME N XMMUYECKNe CBOMCTBA: peakunn ¢ metaaiamm n HemeTaanamm,
BOCCTAHOBUTE/IbHbIE CBOMCTBA. fmapunabl. TONAMBHbIE 3/IeMEHTbI.

lanoreHbl. HaxoxaeHue B npupose, cnocobbl nonyvyeHus, pusmnyeckme n XMMmnyeckme CBOMCTBaA.
lanoreHoBOAOPOAbI. BarkHelMe KUCIOPOACOAEpKaLLME coeaNHEHMA ranoreHoBs. SlabopaTopHblie 1
NPOMbILLIEHHbIe cNOCobbl MONYYEHUA ranoreHoB. NpuMeHeHe raoreHoB U UX CoeauHEHUA.

Kucnopog, o30H. JlTabopaTopHble 1 NpoMblLLAeHHble cnocobbl NoaydeHna Knucnopoaa. dusmnyeckme u
XMMUYECKME CBOMCTBA M MPUMEHEHME KNCN0POoAa M 030Ha. OKcKabl U NepoKcuabl.

Cepa. HaxoxaeHue B npupoje, cnocobbl nonyyeHus, dGusmnyeckne n xsummndeckume ceolictea. Ceposoaopoa,
cynbdungbl. Okeng cepsbi(lV), okena cepbl(VI). CepHucTan n cepHaa KMCAOTbI U U con. OcobeHHOCTU CBOICTB
CepHOI KMcnoTbl. MpumeHeHmne cepbl 1 e€ coeguHEeHW.

A30T. HaxoxaeHue B npupoge, cnocobbl NoayyeHnsa, usmyeckne U Xumuyeckme cBoimctea. AMMMAK,
HUTPUAbI. OKCUApb! a30Ta. A30TUCTaA M a30THAA KUCAOTbI U MX COAN. OCOBEHHOCTM CBOMCTB a30THOM KUCAOTbI.
MprMMeHeHMe a30Ta U ero coeguHeHU. A3oTHbIe yaobpeHus.

docdop. HaxoxaeHue B npupoae, cnocobbl NosyyeHus, pusmyeckme n xmummdyeckune ceomnctea. docdugbl
docouH. Okemapbl pocdopa, pochopHan KucnoTa 1 eé conn. NpumeHeHne docdopa 1 ero coeanHeHUN.
docdopHble yaobpeHus.

Yrnepog, HaxoxaeHve B npupoae. ANoTponHble Moandukaumm. dusmyeckme n XuMmyeckme CBOMCTBa
NpocCTbIX BellecTs, 06pasoBaHHbIX yrnepogom. Okeua yrnepoaa(ll), okema yrnepoga(lV), yronbHas Kucnota m
€€ co/In. AKTMBUPOBAHHbIN yroJib, agcopbuuns. Pynnepensl, rpadeH, yrnepogHbie HAHOTPYOKK. MprumeHeHne
NPOCTbIX BELLECTB, 06Pa30BaAHHbIX YIN1EPOAOM, U €70 COEANHEHMIA.



KpemHuit. HaxoxaeHune B npupoge, cnocobbl nonydeHus, Gusnyeckne n xmmuyeckune ceoictea. OKkeng,
KpemHus(IV), KpemHUeBasa KUCNOTA, CUIMKaTbl. MpUMEHEHNE KpeMHUs U ero coeguHeHnin. CTekno, ero
nonyyeHue, BUApbl CTEKNA.

MonoxeHne meTannos B MNeproanyeckoln cucteme XMMMUYECKUX 31eMeHToB. OcobeHHOCTU CTpOoeHUn
3NEKTPOHHbIX 060/104eK aTomoB MeTannoB. Oblume pusnyeckme ceoMcTsa meTannos. NprumeHeHne MeTannos
B 6bITy 1 TexHuKe. Cnnasbl MeTaNNoBs.

INEKTPOXMMMUYECKUIA pagd, HanpsaxeHnin meTtannos. Obwue cnocobbl NoayYeHUa MeTanios:
rMAPOMETANNYPrUA, MTUPOMETANNYPIUSA, INEKTPOMETANNYPrua. NoHATUE O KOPPO3UKM MeTannos. Cnocobbl
3alLMTbI OT KOPPO3UMN.

Ob6wan xapakTepucTuKa meTtannos |A-rpynnbl Neprnogmyeckon cuctembl XMMUYECKUX 31EMEHTOB. HaTpuii 1
Kanuii: nonyyeHme, GUsnYeckne n XMmmnyeckne cBOMCTBa, NPUMEHEHME NPOCTbIX BELLECTB U UX COEANHEHUIA.

O6wasn xapakTepucTnka metannos lIA-rpynnbl MNeprogmyeckomn cMCTEMbI XMMUYECKUX 3N1eMeHTOB. MarHuii u
Ka/bUMIA: nonyvyeHne, PUsnyeckme n xummyeckne CBOMCTBA, NPMMEHEHNE NPOCTbIX BELLECTB U UX COEAUHEHUA.
HKEcTKocTb BOAbI U cnocobbl e€ ycTpaHeHus.

ANIOMUHUIA: NonydYeHne, PUsnyeckme n XMMuUYeckue CBOMCTBa, NPMMEHEHME MPOCTOro BELLECTBA U ero
coegmHeHui. AmdoTepHble CBOMCTBA OKCMAA U TMAPOKCUAA aIFOMUHUSA, TMAPOKCOKOMMJIEKCbI aIlOMUHUSA.

O61an xapaKTepUCTUKa MeTannoB NoboyHbIx noarpynn (b-rpynn) NMepruoamyeckol cMcTeMbl XMMUYECKUX
3/1EMEHTOB.

dusnyeckne n XMMMYecKne CBOMCTBA XPOMa M ero coeguHeHunin. Okengpl u ruapokenabl xpoma(ll), xpoma(lll) m
xpoma(Vl). XpomaTbl M AUXPOMATbI, UX OKUCAUTENbHbIE CBOMCTBA. MoyYeHre U MPUMEHeHMe Xpoma.

dusnyeckme 1 XMMUYECKMe CBOMCTBA MapraHL,a 1 ero coeanHeHnn. BaxHelwmne coeguHeHuns mapraHua(ll),
mapraHua(lV), mapranua(Vl) u mapraHua(VIl). NMepmaHraHaTt Kanus, ero OKUCAUTENIbHbIE CBOCTBA.

dusnyeckne n XMMMYECKMe CBOMCTBA XKese3a U ero coegmHeHnin. OKkeugpl, rmapokcugbl u conn kenesa(ll) n
»enesa(lll). MonyyeHre n NnpumeHeHue Kenesa u ero CnaaBos.

dur3nyeckmne n XuMmnyeckme CBOMCTBa Mean U eé coeguHeHui. NonyyeHme n npuMeHeHne megm m eé
COeAMHEHUN.

LUMHK: nonyyeHmne, Gusnyeckne n xummnyeckune cesoictea. AMbOoTepHbIe CBOMCTBA OKCUAA U TMAPOKCUAA LUHKA,
rMAPOKCOKOMMIEKCHI LIMHKA. [TpUMEHEeHWe LIMHKA U ero coeguHeHUN.

dKcnepuvMmeHTaNbHble METOAbl M3yYeHUA BELLLECTB U UX NPeBPaLLEHU: n3ydeHne 06pa3LL0B HEMETANNOB,
ropeHue cepbl, pochopa, }Kenesa, MarH1A B KUCA0POAe, U3ydeHne Konnekumm «MeTannbl 1 cnaasbly,
B3aMMOLENCTBME LLLENOYHbIX U LWEe0YHO3eMe/IbHbIX METaNNIOB C BOAOW (BO3MOXKHO MCNO/Ib30BaHME
BMEOMaTepPNanoB), B3aMMOLENCTBME LIMHKA U XKele3a C pacTBOPAMM KUCAOT U LWeNoYel, KauecTBEHHble
peaKkLMn Ha HeopraHMYeCcKne aHMOHbI, KATUOH BOAOPOAA M KaTMOHbI META/INIOB, B3aUMOAENCTBUE
rMAPOKCUA0B ANIOMUHUA U LMHKA C PaCTBOPAMM KMCAOT U LLENOYEN, peLleHme SKCNepMMeHTaNbHbIX 33434 No
Temam «lanoreHobl», «Cepa n eé coegnHeHnA», «A3oT n pochop 1 nx coegnHenua», «MeTannbl rNaBHbIX
noarpynn», «MeTannbl NO6OYHbIX NOArPYNN».

Xnmua n }Kn3Hb.

Ponb xumnn B obecneyeHmnu yCTOVIHMBOI’O pa3BuTUA YenoBevecTBa. [TOHATME O HayYHbIX MeToAax NO3HAHUA U
MEeTOA0N0TMMN HAYYHOro uccaenoBaHmA. HayyHble NpuUHLMNbI OPraHnU3aLmMm XMMM4YeCcKoro Nnpom3BoaCcTBa.
MpombliwneHHble cnocobbl nonyyeHuAa BaXKHeMLWMX BellecTs (Ha npmumepe nponssoacrsa aMmmmnaka, cepHoﬁ



KMCNOTbI, MeTaHoNa). MpomblwneHHble cnocobbl NONyYeHUA MEeTaNIoB U CNAaBOB. XMMUYECKOe 3arpsisHeHune
OKpYyKatoLen cpegbl 1 ero nocneactTsuns. Posiib xumum B obecneyeHnm sHepreTMyeckoi 6esonacHocCTu.

Xumuna n 340poBbe YenoseKa. JlekapcTBeHHble cpecTea. MNpaBunna NCNOb30BaHMA IEKAPCTBEHHbIX
npenapatos. Ponb xumnu B pa3BuTnun megununHbl.

XMUA NULLU: OCHOBHbIE KOMMOHEHTbI, NULeBble 406aBKW. Posb XuMumn B obecrneyeHnm NuLLeBoin
b6e3onacHocCTu.

KocmeTnuyeckue 1 napdromepHble cpeacTsa. bbiToas xumusa. MNpasuna 6e3onacHOro MCNo/ib3oBaHMA
npenapaTos ObITOBON XMMWM B MOBCELAHEBHOW KU3HMU.

Xnmuma B cTpounTenbCree: Ba)KHeMwme CTpouTebHblE MaTepuUabl (LI,GN\EHT, 6eTOH).
XMMUA B CENIbCKOM XO3AMICTBE. Opl'aHM‘-IECKMe N MUHEPanbHblE y,ﬂ,O6pEHMH.

CoBpemMeHHble KOHCTPYKLIMOHHbIE MaTepuanbl, KPACKK, CTEKNO, KepamunKa. Matepunanbl gNA INEKTPOHUKU.
HaHoTtexHonoruu.

PacuyéTtHble 3agaun.

PacuéTbl: Macchbl BelllecTsa MM 06bEma razos Mo U3BECTHOMY KOIMYECTBY BeLLecTBa, Macce Man ob6bEmy
OHOrO 13 YYaCTBYIOLLMX B peaKkLMK BelecTs, Macchl (06bEMa, KONIMUYEeCTBa BeLLecTBa) MPOAYKTOB peaKkLmu,
€C/N1 04HO M3 BeLecTs UMeeT NpUMecK, macchbl (06béma, KoMyecTsa BellecTsa) NPoAYKTa peakuuu, ecnm
04HO W3 BELLECTB AaHO B BM/E pacTBOpa C onpeaenéHHo MaccoBon [0/1ei pacTBOPEHHOIO BEeLLEeCcTBa,
MacCOBOW [0/1M U MONAPHON KOHLLEHTPAaLMK BELLECTBa B pacTBOpe, A0AM BbiXxo4a NPOAYKTa peakuumn ot
TEOPEeTMYECKN BO3MOMKHOrO.

MexnpegmeTHble CBA3U.

Peanunsauma mexnpeameTHbIX CBA3EN NPW U3ydeHnKn obLuein n HeopraHuyeckoi xumun B 11 knacce
OCYLLLECTBAETCA YePe3 UCMO/Ib30BaHNE KaK O6LIMX eCTECTBEHHO-HAYYHbIX MOHATUIA, TaK U NOHATUI, NPUHATLIX
B OTAE/IbHbIX NpeAmeTax ecTeCTBEHHO-Hay4YHOro LMKAa.

Ob6Lwme ecTecTBEHHO-Hay4YHble NMOHATUA: ABNEHWNE, HAYUYHbI GaKT, rMnoTesa, Teopus, 3aKOH, aHaAn3, CUHTE3,
Knaccudukauma, nepnoanyHocTb, HabaogeHne, U3MepeHmne, IKCNEPUMEHT, MOAENb, MOAEINPOBaHME.

dusnKa: maTepus, MUKPOMUP, MaKPOMMUP, aTOM, 3N1EKTPOH, MPOTOH, HEMTPOH, NOH, U30TOMbI,
PaANOaKTUBHOCTb, MOJIEKY/A, SHEPreTUYECKUMIA YPOBEHb, BELLECTBO, TeN0, 06bEM, arperaTHoOe COCTOAHUE
BeLLLEeCTBa, UaeanbHbIN ras, GU3nYecKne BeNIMUNHbI, eAMHULbI U3BMEPEHUA, CKOPOCTb, SHEPruUs, macca.

Buonorusa: Knetka, opraHusm, akocuctema, buochepa, metabon3m, MaKPO- U MUKPOIIEMEHTbI, BENKU, 3KNpbl,
YrNeBOoAbl, HYKNENHOBbIE KMC/IOTbI, EPMEHTbI, TOPMOHbI, KPYrOBOPOT BELLECTB U MNOTOK 3HEepruu B
IKocmucTemax.

I’eorpachﬂ: MWHEPanbl, rOPHble NOPOAbl, NOZIE3HbIE UCKOMNAEMbIE, TONINBO, PeCypCbl.

TexHOoNOorna: XMmmyeckaa NPOMbILLNEHHOCTb, METaNNYPrus, CTPOUTE/IbHbIE MaTepuanbl,
CeNbCKOX03ANCTBEHHOE NPON3BOACTBO, NULLEBAA NPOMbILLIEHHOCTb, papMaLeBTUYECKas MPOMbILLINEHHOCTb,
NPOu3BOACTBO KOCMETUYECKUX NpenapaTos, NPOU3BOACTBO KOHCTPYKLMOHHbIX MaTepnanos, 3/1eKTPOoHHanA
NPOMbILLIEHHOCTb, HAHOTEXHONOTUM.



NJAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA MPOTPAMMBbI MO XUMWUWN HA YTTYBIEHHOM YPOBHE CPEAHEIO
OBLLETO OBGPA3OBAHUA

JTIMYHOCTHBIE PE3Y/IbTATHI

B cOOTBETCTBMM C CUCTEMHO-AEATENIbHOCTHBIM NOAXOA0M B CTPYKTYPE IMYHOCTHBIX PE3Y/IbTaTOB OCBOEHUA
npeameTa «XMmuUsa» Ha YPOBHe cpeaHero obuero o6pasoBaHus BblgeNeHbl CiefytoLine coCTaBAsoWMe:
0CO3HaHMe 0byYaroLWMMMCA POCCUICKOM rpaXKaaHCKON NAEHTUYHOCTU; TOTOBHOCTb K CAaMOPa3BUTHIO,
CaMOCTOATE/IbHOCTU U CaMOONpeaeieHNIo; Hainume MoOTUBaLMKN K 06y4YeHUI0; FTOTOBHOCTb M CNOCOBHOCTD
0by4atoLWMXCa PYKOBOACTBOBATLCA MPUHATLIMU B OOLLECTBE NPaBMUIaMM U HOPMaMM NOBEAEHUA; HaNUne
NPaBOCO3HaHMWA, 3KOJOTMUYECKOMN KyNbTypbl; CNOCOOHOCTb CTaBUTb LLEIN U CTPOUTb *KU3HEHHbIE NAAHbI.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHUSA NPeaAMeTa «XMMMUA» OTPaXKaloT cGOPMMUPOBAHHOCTb OMbiTa
NMo3HaBaTeNbHOM W NPAKTUYECKON AeATeNbHOCTM 0byYatoWwmxca B npouecce peannsaumm obpasosaTenbHOM
OeATeNbHOCTU.

JIN4HOCTHbIE pe3ynbTaTbl OCBOEHMA NpeameTa «XMMmUA» oTpaxKaroT chOPMMPOBAHHOCTb OMbITa
Mo3HaBaTe/IbHOM M MPAKTUYECKON AeATebHOCTM 0byJatoWwmxcs B npoLecce peannsaumm obpasosaTtesibHOM
OeATeNbHOCTU, B TOM YMUCNe B YacTu:

1) rpaxkaaHCKOro BOCNMUTaHUA:

0CO3HaHWA 06YYaOLWMMMCA CBOMX KOHCTUTYLMOHHBIX NPaB 1 06A3aHHOCTEN, YBAXKEHMSA K 3aKOHY U
NpPaBonopAAKY;

npeacTaBAeHMA O COLMANbHbBIX HOPMAaX M NMPaBUIaX MEKANYHOCTHbIX OTHOLLEHWI B KONIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW AeATe/IbHOCTM MPU CO34aHUMN y4ebHbIX NPOEKTOB, PelleHNN YYebHbIX 1
Nno3HaBaTeNbHbIX 334a4, BbINOAHEHUN XMMUYECKUX SKCNEPUMEHTOB;

CNOCOBHOCTM NOHMMATb U NPUHUMATb MOTUBbI, HAMEPEHWUSA, IOTUKY N apPryMeEHTbI ApYrnx Npy aHanmse
pPa3/INYHbIX BUAOB y4ebHOM AeaTe/IbHOCTY;

2) NaTpMOTUYECKOTO BOCMUTAHUSA:
LEHHOCTHOrO OTHOLUEHWS K UCTOPMUYECKOMY M HAY4YHOMY Hacnegmo oTe4eCTBEHHOM XMMuK;

YBaXKEHMA K NpoL,eccy TBOpYECTBa B 061aCTV TEOPUN U NPAKTUUYECKOTO MPUNOKEHUA XUMUKN, OCO3HAHUSA TOTO,
YTO AaHHbIEe HayKM eCcTb pe3yNbTaT AAUTE/bHbIX HABAAEHWUI, KPONOTAMBbIX SKCNEPUMEHTAIbHbBIX MOUCKOB,
NMOCTOAHHOIO TPYAa Y4EHbIX U NPAKTUKOB;

MHTepeca U No3HaBaTe/IbHbIX MOTUBOB B MOJIy4eHUM U NOC/AeayIoLLEM aHa1M3e MHOPMaLIMKN O NepeaoBbixX
[OCTUXKEHMAX COBPEMEHHOMN OTEYECTBEHHOM XUMUU;

3) AYXOBHO-HPABCTBEHHOIO BOCNUTAHUA!
HPaBCTBEHHOIO CO3HAHUA, 3TUYECKOro noBeaeHuUA,;

CNocobHoCTH oueHnBaTb CUTYaUUN, CBA3aHHbIE C XUMUYECKUMU ABNEHUAMU, U MTPUHNMATb OCO3HAHHDbIE
peweHnAa, OpueHTUPYyACb Ha MOpPaZIbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTU;

rOTOBHOCTM OLLEHNBATb CBOE NoBeAeHME M NMOCTYNKN CBOMX TOBAPMLLEN C NO3ULMI HPABCTBEHHbIX M NMPABOBbIX
HOPM U C Y4ETOM OCO3HAHWUA NOCAEACTBUI NOCTYNKOB;

4) popMMpOBaHUA KybTYpbl 340PO0BbA:



NOHUMaHMA LEHHOCTeN 340p0BOro U 6esonacHoro obpasa Ku3HM, Heo6XoAMMOCTM OTBETCTBEHHOTO
OTHOLIEHUA K COBCTBEHHOMY GU3NYECKOMY M MCUXMYECKOMY 340P0BbIO;

cobnoaeHns npasma besonacHoro obpalleHmn ¢ BelwecTBaMm B 6bITy, MOBCEAHEBHOM }KU3HU, B TPYA0BOM
OeATeNbHOCTY;

NOHMMaHWA LeHHOCTM NPaBWUA MHAWBUAYANIbHOTO M KONNEKTMBHOIO 6€30MacHOro NoBeaeHns B CUTyaLusX,
YrPOKatoLWMX 340P0BbIO U KU3HU Nloaei;

OCO3HaHWA NOCNeACTBUIN U HENPUATUA BPEAHbIX NPUBbIYEK (YNnoTpebaeHUs anKkoronn, HapKOTUKOB, KypeHus);
5) TpyaoBoro BocnutaHums:

KOMMYHWKATUBHOM KOMMETEHTHOCTM B y4ebHO-MUCCIeA0BaTeIbCKON AeATeIbHOCTU, 06LEeCTBEHHO NoJ1e3HON,
TBOPYECKOWN N APYrnX BUAAX AEATENbHOCTY;

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

MHTEpeca K MPaKTUYECKOMY M3yuyeHMto Npodeccuin pasinuHoro poaa, B TOM YMc/ie Ha OCHOBE NPUMEHeHUA
NpeaMeTHbIX 3HaHWI N0 XMMUW;

YBaXKEHMA K TPYAyY, NI0AAM TPyAa M pesyibTaTaM TPYAO0BOM AeATeNbHOCTH;

rOTOBHOCTM K OCO3HaHHOMY Bbl6OPY MHAMBMAYAbHOM TpaeKTopum obpasoBaHus, byaywein npodeccum un
peannsaumnm cobCTBEHHbIX }U3HEHHDbIX NIAHOB C YYETOM JIMYHOCTHLIX MHTEPECOB, CNOCOBHOCTEN K XUMUN,
MHTepecoB M NoTpebHocTen obLLecTBa;

6) 5KO/1I0rMYECKOro BOCMUTAHUA:
3KO/I0rMYECKM LUenecoobpasHoro OTHOLWEHUA K NPUPOAE Kak MCTOYHUKY CYLLLECTBOBAHUA KM3HW Ha 3eme;

NOHMMaHMA rnobanbHOro XapaKTepa 3Ko/10rmn4ecKkmnx I'IpO6l'I€M, B/IMAHNA SKOHOMMUYECKMX NPOLECCOB Ha
COCTOAHMUE anpop,Hoﬁ n COLI,M&I]bHOVI cpeapbl;

0CO3HaHWA He06X0AMMOCTM NCNOIb30BAHUA AOCTUNKEHUA XMMUU AN PELLEHNA BONPOCOB PaLMOHANbHOTO
NpPMpPOAONO0/Ab30BaHNS;

aKTUBHOIO HENPUATUS AEUCTBUIM, NPUHOCALLMX BPen OKPYKatoLen NpupoaHoin cpeae, ymeHusn
NPOrHo3npoBaTb Heb6NAaronpPUATHbIE SKONOTMYECKME NOCAEACTBMA NPEeANPUHUMAEMbIX 4ENCTBUM U
npeaoTBpaLlaTh Ux;

HaNYMA Pa3BUTOrO IKONOMMHYECKOrO MbILLIEHMA, SKOJIOTUYECKOM KYbTYpPbl, OMNbITa AEATE/NbHOCTA
3KO/IOTMYECKOWN HanpPaB/eHHOCTU, YMEHUA PYKOBOACTBOBATLCA MMM B MO3HaBATE/NbHOM, KOMMYHUKaTUBHOM U
CoLUManbHOM NPaKTUKe, CNOCOBHOCTU M YMEHUA aKTUBHO NPOTUBOCTOATL MAE0A0TNN XeModobuu;

7) UEHHOCTM HayY4YHOro NO3HaHUA:
MWPOBO33PEHNA, COOTBETCTBYIOLLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUA HaYKM U 06LWECTBEHHOW NPaKTUKUK;

NOHUMaHMA cneunPUKM XMMUU Kak HayKU, 0CO3HaHUA eé poan B OpMUPOBAHUM PaLLMOHAIbHOTO Hay4YHOro
MbILL/IEHMSA, CO34aHMN LLe/IOCTHOTO NpeAcTaBAeHna 06 OKpyrKatoLWem MUPE Kak 0 eANHCTBE NpUpoabl 1
yesloBeKa, B MO3HAaHMM NPUPOAHbLIX 3aKOHOMEPHOCTEN U pelleHn Npobaem cCoXxpaHeHUs NPUPOAHOro
paBHOBecUs;

y6exaAEHHOCTN B 0COOOM 3HAYMMOCTU XUMUU AN1A COBPEMEHHOM UMBUAM3ALMN: B €€ 'YMaHUCTUYECKOM
HaMNpPaB/I@HHOCTM M BaXKHOM POaN B CO34aHMM HOBOM Ba3bl MaTepmnanbHOM KyAbTypbl, B peleHnn rnobanbHbix



npobiem ycToMYMBOro pasBMTUA YENOBEYECTBA — CbIPbEBOW, IHEPrETUUECKOM, NULLLEBOM W 3KOJIOTMYECKON
6e30nacHOCTH, B Pa3BUTUN MeLMULNHbI, 06ecnedeHnn YC0BWUIA YyCNEeLWHOro TPYAa M SKOA0TMYECKM
KOM®OPTHOWM XU3HW KaXKA0ro YneHa obLLecTBa;

€CTeCTBEHHO-Hay4YHOM rPAaMOTHOCTU: MOHUMAHUA CYLLHOCTM METOA0B NO3HAHWUA, UCMONb3YEMbIX B
€CTeCTBEHHbIX HayKaX, CNOCOBHOCTM MCMO/Ib30BaTb NOy4aeMble 3HaHMA ANA aHAIN3a U 06 BACHEHMA ABNEHUI
OKPY*KaloLLErO MUPA M NPOUCXOAALLUX B HEM U3MEHEHUIN, YMEHMA AeNlaTb 060CHOBAHHbIE 3aK104YEHMA Ha
OCHOBE Hay4HbIX GaKTOB U UMEIOLLMXCA AAHHbIX C LEe/Iblo NOMYYEHUA AOCTOBEPHbIX BbIBOAOB;

CNOCOBHOCTM CaMOCTOATE/IbHO UCMO/Ib30BaTb XMMUYECKNE 3HAHUS ONnAa peweHna I'IpO6J'I€M B pe€asibHbIX
XKN3HEHHbIX CUTYaUUNAX;

MHTEpeca K NMo3HaHUIo, UCCeA0BaTe/IbCKOM AeATe/IbHOCTH;

rOTOBHOCTM M CNOCOBHOCTU K HEeNpepbiBHOMY 06pa30BaHUI0 M CaMO0bPa30BaHMNIO, K aKTUBHOMY MOJTyYEHUIO
HOBbIX 3HaHUI MO XMMUWN B COOTBETCTBUM C }KU3HEHHbIMW NOTPEeBbHOCTAMY;

MHTEpeca K 0C0BeHHOCTAM Tpyaa B pasinyHbIX chepax npodeccMoHanbHOM 4eATEeNbHOCTH.,

METAMPEAMETHBIE PE3Y/IbTATbI

MeTanpeameTHble pe3y/ibTaTbl OCBOEHUA NPOrpammbl MO XMMUN Ha YPOBHE cpeHero o6u.|,ero O6pa3OBaHMFI
BK/TIOYAlOT:

3HauYMMble gns GOPMUPOBAHNA MUPOBO33PEHMA 0BYUAIOLLMXCA MEXKANCUUMNIMHAPHbIE (MeXnpegMeTHbIe)
oblLeHayYHble NOHATUA, OTPaXKaloLlLMe LLeOCTHOCTb Hay4YHOW KapTUHbI MMpPa M cneuuduKy MeTooB
NO3HaHMA, UCNO/b3YEMbIX B €CTECTBEHHbIX HayKax (MaTepus, BeLLEecTBO, 3Heprus, AsaeHne, NpoLece, CMcTema,
Hay4yHbIi GaKT, NPUHLMN, TMNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UccneaoBaHue, HabnaeHue,
n3mepeHme, sKCNepUMeHT U apyrue);

yHMBEpPCanbHble yyebHble AeCTBUA (NO3HABATENbHbIE, KOMMYHUKATUBHbIE, PEFYIATUBHbIE),
obecneunsatowme popmmpoBaHmne GyHKLMOHAIbHOM FPAaMOTHOCTU U COLMANbHON KOMNETEHLNMU
obyyatowmxcs;

CNocobHOCTb o6yqa+om,|/|xcs| MCNo/1Ib30BaTb OCBOEHHbIE MeXOaNCUNUN/IMHAPHbIE, MMPOBO33PEHYECKNE 3HAHUA U
YHUBepCa/sibHble y‘-IE6HbIe ,CI,EViCTBVIFI B NO3HaBaTENbHOM U cou,maanoﬁ NPaKTuKe.

MeTanpeameTHble pe3y/ibTaTbl OTPAXKAOT OBAALEHME YHUBEPCAIbHbIMMN y‘-le6HbIMM NO3HaBaTe/IbHbIMMU,
KOMMYHUKATUBHbIMU U PeryaATUBHbIMU lCI,E[/JICTBVIFIMVI.

Mo3HaBaTeNbHble YHUBEpPCa/bHble y4ebHble aeicTBuaA
1) 6a30Bble IornMYeckne AencTeua:
camocToaTenbHO GOpPMYNNPOBaTb M aKTyaan3npoBaTb Npobaemy, paccmaTpmBaTb €€ BCECTOPOHHE;

onpeaenATb uenn AeATeNbHOCTU, 3a4aBaA NapamMeTpbl U KpUTepun UX goCTnuKeHnAa, COOTHOCUTb PE3YIbTaTbl
AeATENbHOCTU C NOCTAaBNEHHbIMU LUENAMMN,

NCNONb30BaTb NPM OCBOEHMUM 3HAHWNI NPUEMbBI TOTMUYECKOTO MbILLEHWNSA: BbIAENATL XapaKTepHble NPU3HaKK
NMOHATUIN N YCTaHaB/IMBATb X B3aMMOCBA3b, UCMOJ1b30BaTb COOTBETCTBYIOLLME MOHATUA A5 0O BACHEHUA
oTAeNbHbIX GAKTOB U ABNEHNN;



BbI6MpaTb OCHOBaAHUWA U KpUtepUn OnAa I-(/'IaCCMd)VIKaLI,MM BewecTB U XUMUYECKUNX peaKLI,MVI;
yCTaHaB/1MBaTb NPUYNHHO-CNEACTBEHHbIE CBA3UN MeXY N3yd4aeMbIMUN ABNEHUAMMU;

CTPOUTb NOTNYECKME PacCyKaeHUA (MHAYKTMBHbIE, AeAYKTUBHbIE, MO aHaN0rMK), BbIABAATb 3aKOHOMEPHOCTU U
NPOTMBOPEUNA B pacCMaTPMBaEMbIX ABNEHUAX, OPMYIMPOBATb BbIBOAb! U 3aK/IOUYEHUS;

NMPUMEHSTb B MPOLLECCE NMO3HAHWUA UCMOJIb3yeMble B XMMUU CUMBOJIMYECKME (3HAKOBbIE) MOZEN,
nNpeo6pa3oBbIBaTb MOAE/IbHbIE NPEACTABAEHUA — XMMUYECKUIA 3HAK (CMMBOA) 31IeMEHTa, XMMUYECKas
dopmyna, ypaBHEHME XMMUYECKON Peakumnmn — Npu pelleHnn y4ebHbIX No3HaBaTeIbHbIX M NPAKTUYECKUX
3afay, NPMMEHATb Ha3BaHHbIe MOAE/IbHblE NPEACTAaBAEHUA A9 BbIABAEHUA XapPaKTEPHbIX NPU3HAKOB
N3y4aeMbIX BELLLECTB M XMMUYECKUX PEAKLMIA.

2) 6a3oBble UccneaoBaTeNbCKMe AeNCTBUA:
BNafeTb OCHOBaMM METOA0B Hay4HOro NO3HAHUA BELLLECTB U XUMUYECKUX peaKLuit;

dopmynnposaThb Lean 1 3a4a4n UccaeaoBaHUA, NCMO/b30BaTb NOCTaBAEHHbIE M CAMOCTOATE/IbHO
chopMyNMpoBaHHbIE BONPOCHI B KA4YeCTBE MHCTPYMEHTA NO3HAHMA MU OCHOBbI A1 POPMMPOBAHNA rMNOTE3bI MO
npoBepKe NPaBUAbHOCTM BbICKa3biBaEMbIX CYKAEHUN;

BJ1aZEeTb HaBblKaMM CAMOCTOATE/IbHOMO NAAaHMPOBAHUA U NPOBEAEHUA YYEHUUYECKMX SKCMEPUMEHTOB,
COBEPLUEHCTBOBATb yMeHMA HaboA4aTb 33 XO40M MPOoL,Eecca, CAMOCTOATE/IbHO MPOrHO3MPOBaTb €ro pPesybTar,
dopmynnpoBatb 0606LLEHNA U BbIBOABI OTHOCUTEIbHO 4OCTOBEPHOCTU PE3Y/IbTaTOB UCCNEA0BaHMSA,
COCTaBNATb 060CHOBaHHbIM OTYET O NpoAeNaHHol paboTe;

npwo6peTaTb onbIT y‘-IEHMLIeCKOﬁ MCCI'IEAOBaTEHbCKOﬁ n I'IpOGKTHOVI AeATENbHOCTU, NPOABNATb CNOCOBHOCTb U
FTOTOBHOCTb K CaMOCTOATE/IbHOMY NMOUCKY MeTOA40B pelleHNA NPaKTU4YeCKUX 3ada4, NpUMeHeHUIo pa3InYHbIX
MeTOo40B NMNO3HaHUA.

3) paboTa c UHpopMaLmen:

OPWMEHTUPOBATLCA B PA3/IMUHbLIX UCTOYHMKAX MHGOPMALMM (HayYHO-MONYAAPHAA ANTEPATYPA XMMUYECKOro
cofepsKaHuaA, cnpaBoyHble nocobusa, pecypcbl MHTepHETa), aHaAN3MpPOBaTb MHDOPMALMIO Pa3INYHbIX BUAOB U
dopm NpeacTaBAEHUS, KPUTUYECKU OLEHMBATL €€ J0CTOBEPHOCTb M HENPOTUBOPEYUBOCTD;

$opMyNnpPOBaTL 3aMPOChl M MPUMEHATb Pas/IMyHbIe MeTOAbI NPU NOUCKe U oTHope MHPOoPMaL MK,
Heob6XoAMMON ANA BbINOMHEHUA y4ebHbIX 33434 onpeaenéHHoro TMna;

npmo6peTaTb onbIT NCNONb30BaHUA VIHd)OpMaLl,MOHHO-KOMMyHMKaTVIBHbIX TEXHO/IOTUI U Pa3/INYHbIX
MOUCKOBbIX CUCTEM;

CaMOCTOATENbHO BbIBMPaTb ONTUMaNbHY0 popmy npeacTaBieHma MHPopmMaLmn (cXxembl, rpadpuKm,
Anarpammbl, Tabanupbl, PUCYHKN K gpyrue);

MCMONb30BaTb HAaYYHbIN A3bIK B KAYECTBE CpeaCcTBa NpuM paboTte ¢ XMmmuyeckon nHdopmaumein: NpUMeHATb
MeXnpeameTHble (GU3nyeckne n matemaTMYecKkmne) 3HakuM U cMMBObI, popmynbl, abbpeBuaTypsl,
HOMEHKNaTYpy;

MCNo/1b30BaTb 3HAKOBO-CMMBOJIMYECKMNE CpeacTBa HArNAAHOCTH.

KOMMYHMKaTUBHbIE YHMBEPCA/bHbIE yYebHble AelCTBUA:

3a4,aBaTb BOMPOChI NO CYLLECTBY 0BCYKAAEMOW TeMbl B X04e AManora u/uav ancKyccun, BbICKasbiBaTb UAEMN,
dbopmMynnpoBaTb CBOM NPeANOKEHNA OTHOCUTENbHO BbIMOJAHEHWA NPEea/I0KEHHON 3a4a4K;



BbICTYyNaTb C npe3eHTaumeD’1 pe3ynbrtatoB nosHaBaTe/ibHOM AeATeENbHOCTU, NONTYHEHHbBIX CAMOCTOATE/IbHO NN
COBMECTHO CO CBEPCTHUKaMM NpPU BbIMOJTHEHNN XUMNYECKOTIO aKCNepUMeEHTa, I'IpBKTVNECKO;I pa6OTbI no
ncenenoBaHuo CBOWCTB n3ydyaembiXx BeW,ecCTs, peasinsaumnm yqe6Horo NpoekKTa, n d)OpMYI'II/IpOBaTb BbIBOAbI NO
pe3ynbTaTam I'IpOBe,CI,éHHbIX MCCne,D,OBaHMVI I'IyTéM cornacosaHuA I'IO3MLJ,MI\;I B Xoae O6CY)-KLI,€HMH n obmeHa
MHEeHNAMMN.

PerynatneHble yHMBEpCanbHble yyebHble AeUCTBUA:

CaMOCTOATE/IbHO NaHMPOBAaTb U OCYLLECTB/ATL CBOK MO3HABaTe/IbHYIO AeATeNIbHOCTb, ONpeaensan eé ueam u
3a/a4M, KOHTPONPOBATL U NO Mepe HeoBXOAUMOCTU KOPPEKTMPOBATbL Npeanaraemblii aNropuUTM AeiCcTBnit
Npu BbIMNOJIHEHUM YY4EOHbBIX N UCCeA0BaTeIbCKUX 3a4a4, BbIbMpaTb Hanbonee apdeKTUBHbIN cnocob mx
peleHus ¢ yY4ETOM NONYYEeHNS HOBbIX 3HAHWUI O BELLLeCTBaX M XMMMUYECKUX peakumax;

OCyLecTBNATb CAMOKOHTPO/Ib AeATE/IbHOCTU HA OCHOBE CamMOaHa/in3a K CaMOOLLEHKW.

MPEAMETHBbIE PE3Y/IbTATHI

MpeameTHble pe3ynbTaTbl OCBOEHMA NPOTrPAaMMbl MO XMMUMU Ha yrayBNEHHOM YPOBHE HA YPOBHE CpeaHero
obuero o6pasoBaHMA BKAOYAIOT cneunduyeckme ana y4ebHoro npegmeta « XMMUA» HaydYHble 3HaHUS,
yMeHMA 1 cnocobbl AeNCTBUIA NO OCBOEHUIO, MHTEpPNpeTaLMM U Npeobpa3oBaHUIO 3HAHUI, BUAbI AeATeNbHOCTU
Mo NONYYEHUIO HOBOTO 3HAHWUA N MPUMEHEHMIO 3HAHWI B PA3/IMYHbIX Y4eOHbIX CUTYaLMAX, @ TAKXKE B peasbHbIX
YKM3HEHHbIX CUTYaLMSAX, CBA3AHHbIX C XMMUEN. B nporpamme no xummm npeameTHble pe3yabTaTbl
npeAcTaBaAeHbl MO roA4am U3yYeHus.

10 KNACC
MpeameTHble pesyabTaTbl 0CBOEHMA Kypca «OpraHnyYecKas XMmmna» oTpaXkatoT:

chOopMMPOBAHHOCTb NPEACTABAEHUI: O MECTE U 3HAYEHMUM OPraHNYECKON XMMUKN B CUCTEME €CTECTBEHHbIX
HayK 1 eé ponu B obecneyeHNn yCTOMUYNBOrO Pa3BUTMA YeI0BEYECTBA B peLleHnn Npobiem 3KoA0rnyecko,
SHepreTUYecKoi u nNuuLeBo 6€30NacHOCTH, B Pa3BUTUM MeAMULMHDBI, CO34aHUMU HOBbIX MaTepPUanos, HOBbIX
WCTOYHMKOB 3HEPrnn, B obecneyeHmMn paLMoHaAbHOro NPUPOAON0b30BaHKs, B GOpMUPOBAHUK
MMPOBO33PEHNA N 06LLLEN KyNbTYPbl YEN0BEKA, @ TaKXKe IKONOrMYeCcKn 060CHOBAHHOIO OTHOLLEHMA K CBOEMY
3/10pOBbIO U NPUPOAHON CPesE;

BNAZEHME CUCTEMOM XMMUYECKMX 3HAHWUI, KOTOPAA BKAKOYAET: OCHOBOMO/IAaratoLLmMe NOHATUA — XMMUYECKUI
3/IEMEHT, aTOM, A4P0 M 3N1eKTPOoHHaa 060104Ka aToMa, S-, p-, d-aTOMHble opbuTann, OCHOBHOE U
BO36YKAEHHOE COCTOAHMA aTOMa, TMBpPUAM3aLUNA aTOMHbIX OpbuTanei, MOH, MOJIeKYyNa, BaIEHTHOCTb,
3NEKTPOOTPULATENBHOCTb, CTENEHb OKUCAEHUSA, XMMUYECKAA CBA3b, MOJIb, MOASIPHAA Macca, MOAPHLIN
06bEM, YrnepoaHbili ckenet, GyHKUMOHabHAA rpynna, paguKkan, CTPYKTypHble popmynbl (pa3BépHyTble,
COKpaLLLEHHbIE, CKeNIETHbIE), UI3OMEPUA CTPYKTYPHAA U NPOCTPAHCTBEHHAA (FreOMETPUYECKas, ONTUYECKan),
N30Mepbl, FOMOJIOTMYECKUNIA pAg, FOMOJIOTM, YIeBOAOPOAbI, KUCIOPOA- U a30TCOAEPIKALLME OPraHNYECcKne
coeaMHeHuA, MOHOMeEp, NOJIMMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/IAPHbIE COEANHEHUS; TEOPUMN, 3aKOHbI
(nepnoanyecknit 3akoH . . MeHzeneesa, Teopus CTPOEHUA opraHuyeckux Belects A. M. byTneposa, 3aKoH
COXPaHeHMsA MacCbl BELLECTB, 3aKOH COXPaHEHMA U NPEBPALLEHUSA SIHEPTUM NPU XMMUYECKUX PeaKLUMAX),
3aKOHOMEPHOCTU, CUMBOJIMYECKUI A3bIK XMMUWN, MUPOBO33pPEHYECKME 3HAHWA, NEXKALLME B OCHOBE NOHUMAHUA
NPUYNHHOCTU U CUCTEMHOCTU XMMUYECKUX ABNEHWUI; NPEACTABIEHUS O MEXaHU3MAX XMMUYECKMX PeaKLni,
TEPMOANHAMMUYECKUX N KNHETUYECKMX 3aKOHOMEPHOCTAX UX MPOTEKAHMA, O B3AaUMHOM BANSAHUN aTOMOB U
rpynn aTomoB B MONEKYAaX (MHAYKTUBHbBIV U me3omepHbIi 3ddekTbl, opmeHTaHTbl | 1 Il poaa);



daKToNOrnMyecKkne ceeLeHnn o CBOMCTBAX, COCTaBe, NoyYeHUn M 6e30NacHOM UCNO/b30BAaHMM BaXKHENLINX
OpPraHMYeCcKUX BELLECTB B BbITY M NPAKTUYECKOW AeATENbHOCTM Ye/I0BEKa, OOLLMX HAayYHbIX MPUHLMNAX
XMMMYECKOro NPOn3BOACTBa (Ha MpuMepe NPOn3BOACTBA MeTaHo/1a, NnepepaboTku HedTu);

cPOPMMPOBAHHOCTb YMEHWI: BbIABAATb XapaKTEPHbIE NPU3HAKM NMOHATUIA, YCTaHABAMBATL UX B3AaMMOCBA3b,
MCMONb30BaTb COOTBETCTBYOLWME NOHATUA MPU ONMCAHUKN COCTABA, CTPOEHMUA U CBOMCTB OPraHNYeCcKmX
coeauHEeHUN;

chopMUPOBAHHOCTb YMEHMIA:

MCMNO/Ib30BaTb XMMWUYECKYH0 CUMBOJIMKY A1 COCTaB/IEHUA MOJIEKYIAPHBIX U CTPYKTYPHbIX (Pa3BEPHYTbIX,
COKpPALWEHHbIX U CKeNEeTHbIX) GOPMYN OpraHNYeCcKMX BELLECTB;

COCTaBAATb YPAaBHEHUSA XMMUYECKUX peaKLUii U PacKpbiBaTb UX CYLLLHOCTb: OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIX
peakumMin NocpeacTBOM COCTaB/IEHUA 3/IEKTPOHHOIO BanaHca 3TUX peaKkunii, peakumin MOHHOro obMmeHa NyTém
COCTaBAEHUSA UX NOJHbIX U COKPALLEHHbIX MOHHbIX YPaBHEHW;

MU3rotTaBanBaTb MmoAe I MONEKY1 OpraHN4YeCKuUxX BeWwecTs 414 UANKCTPaUNUNU UX XMMNYECKOTO U
NPOCTPaHCTBEHHOIO CTPOEHUA;

cPOPMMPOBAHHOCTb YMEHMIN: YyCTaHABAMBATb MPMHAANENKHOCTb U3YYEHHbIX OPraHUYECKMX BELLECTB Mo UX
COCTaBy M CTPOEHMUIO K onpeaenéHHOMY Knaccy/rpynne coeguHeHunin, AasaTb UM Ha3BaHUA Mo
cuctemaTtudecko HomeHknatype (IUPAC) n npuBoAnTb TpUBMaAbHbIE Ha3BaHMA ANA OTAE/bHbIX
npeactaBmTenel opraHUYeCcKnx BeLecTs (3TUeH, alueTuieH, TONYon, FMULEPUH, STUNAEHTIMKONb, deHon,
dopmanbaerng, auetanbaerna, aueToH, MypaBbUHasa KUC0Ta, YKCYCHan KMCOTa, CTeapMHOBas, 0JleMHoBan,
NasibMUTUHOBAA KMCAOTbI, IULMH, aNaHUH, ManbTo3a, GPYKTO3a, aHUANH, AUBUHWUI, U30MPEH, XI0PONPEH,
CTUPOA U Apyrue);

chOpPMUPOBAHHOCTb YMEHMA ONPeaensTb BUA XMMUYECKOWN CBA3M B OPraHNYECKMX COeANHEHUAX (KoBaneHTHanA
N MOHHAaA CBA3b, O- U TM-CBA3b, BOAOPOAHAA CBA3b);

Cd)OpMMpOBaHHOCTb YMEHUA MPUMEHATb NOJIOXKEHUA TEOPUN CTPOEHUA OpraHndeckux sewwects A. M.
bytneposa gna 06bACHEHWUA 3aBUCUMOCTU CBOMCTB BellecTB OT UX COCTaBa U CTPOEHUA,

cPOPMMPOBAHHOCTb YMEHWNI XapaKTepu30BaTb COCTaB, CTPOEHUE, PU3NYECKMUE N XUMUYECKUE CBOMCTBA
TUNKUYHbIX NPeAcTaBUTENEN Pa3ANYHBIX KNACCOB OPraHNYECKUX BELLLeCTB: a/IKaHOB, LIMK/0a/IKaHOB, a/IKkeHOB,
aNKagueHoB, a/IKNHOB, apOMaTUYECKUX YIIeBOA0POA0B, CNUPTOB, aNbAernaos, KETOHOB, KaAPBOHOBLIX KMUC/OT,
NPOCTbIX U CIOXKHbIX 3PUPOB, KMPOB, HUTPOCOEAUHEHUI N AMUHOB, aMUHOKUCIOT, 6e/IKoB, YyrneBoa0B (MOHO-,
AN- 1 NOANCaxapuaoB), ANOCTPUPOBATL FTEHETUYECKYIO CBA3b MeXAy HUMM YPaBHEHUAMU COOTBETCTBYIOLLMNX
XMMUYECKNX peaKLmMii C MCNOJIb30BaHMEM CTPYKTYPHbIX GopmMy;

CPOPMMPOBAHHOCTb YMEHUS MOATBEPKAATb HA KOHKPETHbIX MPUMEPAX XapaKTep 3aBUCMMOCTU PEaKLMOHHOW
CNOCOBHOCTM OPraHNYECKUX COEANHEHMUI OT KPAaTHOCTM U TUMNa KOBAJIEHTHOM CBA3M (O- M T-CBA3M), B3AaMMHOIO
B/IMSHWA aTOMOB M rPynn aTOMOB B MOJIEKYAX;

chopMMPOBAHHOCTb YMEHMA XapaKTepmn30BaTb UCTOYHUKM YINEBOAOPOLHOTO CbipbA (HEeDTb, MPUPOAHDIN ras,
yronb), cnocobbl ero nepepaboTKmM U NPaKTUYECKOe NPUMEHEHME NPOAYKTOB nepepaboTkuy;

chopMMPOBaAHHOCTb BAAAEHMA CUCTEMOM 3HAHMIN O eCTECTBEHHO-HAYYHbIX MEeTOAax No3HaHnA — HabaaeHuK,
N3MepeHMM, MOAENNPOBaHMUM, SKCNepUMeHTe (peasbHOM U MbICIEHHOM) U YMEHUA NPUMEHATb 3TU 3HaHUS;

cPOPMMPOBAHHOCTb YMEHWNA MPUMEHATb OCHOBHbIE OnepaL M MbICIUTENbHOW AEATENbHOCTU — aHaNu3 u
CUHTE3, cpaBHeHKe, 0606L1eHNe, CMCTEMAaTM3aLMIO, BbIABNEHNE NPUYNHHO-CNEACTBEHHbIX CBA3EN — ANA
M3y4YeHMA CBOMCTB BELLECTB U XMMUYECKUX PeakLuuii;



Cd)OpMMpOBaHHOCTb YMEHMVII BbIAB/IATb B3aMMOCBA3b XMMUYECKMUX 3HAHWNIN C MOHATUAMMU U npeacrtasaeHnAMm
APYrnx eCteCtBeHHO-Hay4HbIX npeameToB ANA 60/1e€ 0CO3HAHHOTO MOHMMAHMA CYWHOCTN MaTepunaabHOro
egunHCTBa MMNpPa, UCNOJ1Ib30BaTb CUCTEMHbIE 3HAHWUA NO OpFaHI/I‘-IECKOVI XUMnn ona 06bACHEHUSA U
NPOrHo3npoBaHUA ABNEHUN, MMerunx eCteCTtBeHHO-Hay4HYo npupoay,

chopMMUPOBaAHHOCTb YMEHMWIA: MPOBOAMUTL PACYETLI NO XMMUYECKMM GOPMYNaM M YPaBHEHUAM XMMUYECKUX
peaKkumii C UICnosib30BaHNeM GpU3NYECKUX BENMYMH (Macca, 06bEM ra3os, KOJIMYECTBO BELLECTBA),
XapaKTePU3YIOLLMX BELLECTBA C KOJIMYECTBEHHOW CTOPOHbI: PACYETbI NO HAXOMKAEHUIO XMMUYECKOW GpopmMybl
BELLECTBA MO M3BECTHbIM MACCOBbIM A0/AM XMMUYECKNX 3/1EMEHTOB, NPOAYKTaM CropaHus, MAOTHOCTH
rasoobpasHbIX BELLECTB;

CcPOPMMPOBAHHOCTb YMEHWIM: MPOrHO3NPOBaTb, aHaIM3UPOBaATb M OLLEHMBATb C MO3ULMIA SKONOTMYECKOM
6e30nacHOCTM NocneacTsma 6bITOBOM M NPOU3BOACTBEHHOM AEATENIbHOCTU YeNoBeKa, CBA3aHHOM C
nepepaboTKOI BELLLECTB, MCMO/b30BaTb MONYYEHHbIE 3HAHMA AJ1A NPUHATUA IPAMOTHbIX pelleHunit npobaem B
CUTYaUMAX, CBA3AHHbIX C XMMUE;

cpopMMPOBAHHOCTb YMEHMWIA: CAMOCTOATENIbHO NJIAHUPOBATb U NPOBOANTL XMMUYECKUI IKCNEPUMEHT
(nonyyeHme u n3yyeHme CBOMCTB OpraHMYECKUX BELLECTB, KAYeCTBEHHbIE PeaKkLUumM YrnesBoaopoa0B Pas/INUHbIX
K/J1aCcCOB M KMC/IOPOACOAEPKALLMX OPraHUYECKMX BELLECTB, PeLleHMe IKCNepUMEHTabHbIX 33434 No
pacno3HaBaHMIO OpraHMYeCcKMX BeLLLecTs) ¢ cobaogeHmnem npasua 6esonacHoro obpalleHus C BEWECTBAMM U
nabopatopHbiM 060pyaoBaHMEM, GOPMYNMPOBaTh LeSib UCCNE0BAHMA, NPeACTaBAATb B Pa3inyHOM dopme
pe3y/ibTaTbl 3KCNepMMeHTa, aHAIM3NPOBATb U OLLEHUBATL UX AOCTOBEPHOCTD;

cpopMMPOBAHHOCTb YMEHUI:

cobntogaTb NpaBuaa 3KONOTMYECKM LenecoobpasHoro noseaeHus B bbITy U TPYA0BOW AeATENbHOCTU B LLeNsaxX
COXpaHEeHMA CBOEro 340P0BbA, OKPYKaloWwe NPUPOLHON Cpeabl U AOCTUMKEHUA e€ YCTOMYMBOrO Pa3BUTUS;

0CO3HaBaTb OMNACHOCTb TOKCMYECKOTO AEMCTBUSA HA *KMBble OPraHU3Mbl onpeaenEHHbIX OPraHMYeCcKUX BELLECTB,
NOHMMAA CMbICa NoKasatena MAK;

dHa/N3MpPOBATb u,enecoo6pasHOCTb NPUMEHEHNA OPraHNYeCKnX selecTs B NPOMbILWLINEHHOCTU U B 6bITy C
TOYKM 3pEHNA COOTHOLWEHNA PUCK-NO/1b33a;

CcPOPMMPOBAHHOCTb YMEHWIN: OCYLLLECTBAATL Lie/IeHanpaB/ieHHbIA MOUCK XUMUYECKOW MHbOPMaUun B
Pa3/INYHbIX UCTOYHUKAX (Hay4yHana M yyebHO-Hay4YHasa AnTepaTypa, CpeacTBa MaccoBon MHGopmMauuu, UHTepHeT
W ApYyrue), KPUTUYECKM aHAIM3NMPOBATb XMMUYECKYHO MHPOPMaLMIo, NnepepabaTtbiBaTb €€ U MCN0Ab30BaTL B
COOTBETCTBUM C NOCTaBAEHHOM y4ebHOM 3aga4eit.

11 KNACC
MpeameTHble pe3ynbTaTbl 0CBOeHMs Kypca «06Lasn u HeopraHMYeckaa XMMMUA» OTPaXKatoT:

chopMMpPOBaAHHOCTb NPEACTABAEHMIA: O MaTepuaibHOM e4MHCTBE MMUPA, 3aKOHOMEPHOCTAX U NO3HaBAaEMOCTH
ABJIEHUW NPUPOAbI, O MECTE U 3HAYEHUM XMMUKN B CUCTEME ECTECTBEHHbIX HayK 1 eé poan B obecrneyeHmm
YCTOMNYMBOro Pa3BMTUA, B PeLleHMn Npobiem 3KONOrMUYECKOn, SIHepreTMyeckom 1 nuueson 6esonacHocTH, B
PasBUTUN MeaMLMHbI, CO3A4aHNN HOBbIX MaTepPKUasios, HOBbIX UCTOYHMKOB 3HEpPruu, B obecnevyeHnn
pPauMOHaNbHOIO NPUPOAONO/b30BAHMUSA, B GOPMUPOBAHUN MUPOBO33PEHNA M 0BLLLEN KyNbTYpbl Ye/I0BEKa, a
TaK¥Ke 3K0N0rMyeckn 060CHOBAHHOIO OTHOLIEHMSA K CBOEMY 340P0BbIO U NPUPOAHON Cpeae;

BnageHue CUCTEMOWN XMMUYECKUX 3HaHVIl\/‘I, KOTOpaA BK/IKOYaAET: OCHOBONO1ararowme noHATUA — XUMUYECKUI
91IEMEHT, aTOM, A4P0 aTOMa, NU30TOMbl, 3/IEKTPOHHAA obon04yKa aToma, s-, p-, d-aTomHble Op6MTa}1M, OCHOBHOE€E
n BO36y)-KAéHHO€ COCTOAHMA aTOMa, FM6pMAM3aLI,MFI ATOMHDbIX 0p6MTaHEV1, MOH, MO/1eKYNa, BANNEHTHOCTb,



3/1eKTPOOTPULATENbHOCTb, CTENEHb OKUCIEHUA, XMMMUYECKas CBA3b (KOBa/JIeHTHas, MOHHAA, MeTajlinyeckas,
BOAOPOAHAA), KPUCTAIZIMYECKAs PELIETKA, XMMUYECKas PeaKkuus, pacTBOp, SNEKTPOIUTbI, HEINNEKTPOJIUTDI,
3/1EKTPOINTUYECKAA AMCCOLMALMA, CTENEHb AUCCOLMALMM, BOAOPOLHbIV MOKa3aTe b, OKUC/IUTENDb,
BOCCTaHOBWTE/Ib, TENI0BOMN 3QDEKT XMMMUUYECKOWN PeaKLUmMm, CKOPOCTb XMMUYECKOW Peakumm, XMMUYecKoe
paBHOBECUE; TEOPUU U 3aKOHbI (TEOPUA INEKTPOUTUYECKON AMCCOoLMaLNN, NepUoANYEcKnii 3aKoH [.U.
MeHaeneeBa, 3aKOH COXPaHEHWS MAcCbl BELLLECTB, 3aKOH COXPaHEHUA U NPeBpaLLEeHNa SHEPTUM NpPK
XMMUYECKUX PeaKLMAX, 3aKOH NMOCTOAHCTBA COCTaBa BELLECTB, 3aKOH AeMCTBYIOLLMX MACC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3bIK XMMUU, MMPOBO33PEHYECKME 3HAHWSA, SIeXKalle B OCHOBE MOHUMaHUA MPUYUHHOCTU U
CUCTEMHOCTU XMMUYECKUX ABNEHUIA; COBPEMEHHbIE NPEACTaBAEHMUA O CTPOEHUN BeLLEecTBa Ha aTOMHOM,
MOHHO-MOJIEKYNSIPHOM M HaZMOIEKYIAPHOM YPOBHSAX; NPEACTaBIeHNS O MEXaHU3MaX XMMUYECKUX PeaKkLnit,
TEPMOAMHAMMNYECKMX U KNHETUYECKMX 3aKOHOMEPHOCTAX UX NPOTEKAHMSA, O XMMUYECKOM PaBHOBECUM,
pacTBopax M ANCNEPCHbIX cucTemax; GaKToNornyeckne ceeaeHna o CBOMCTBAX, COCTaBe, NONYYEHUU U
6€30MacHOM MCMNO/Ib30BaHMM BaXKHENLLMX HEOPraHUYECKUX BELLLECTB B BbITY M NPAKTUYECKOW AeATeIbHOCTH
YesI0BeKa, 06LLMX HayUYHbIX MPUHLMMNAX XMMNYECKOTO NPOU3BOACTBA;

Cd)OpMMpOBaHHOCTb YMEHMVII BbIABNIATb XapaKTepHblI€ NPU3HAKU NOHATURA, YCTaHaB/1MBaTb NX B3aMMOCBA3Db,
MCNOJ1b30BaTb COOTBETCTBYHOLWME NOHATUA NPU ONNCAaHNUN HEOPTraHNYECKNX BELWLECTB N UX I'IpeBanJ,EHVIl‘/JI;

cPOpPMMPOBAHHOCTb YMEHUS UCMOb30BATb XMMMUYECKYO CUMBOJIMKY AN COCTaBNEHNA GOPMY/ BELLLECTB U
YPaBHEHUN XMMUYECKUX PeaKkLMi, cuctemaTmyeckyto HomeHknatypy (IUPAC) 1 TpuBMasbHble Ha3BaHUSA
OTAENbHbIX BELLECTB;

chOpPMUPOBAHHOCTb YMEHUA ONPeensiTb BaI€HTHOCTb U CTENEHb OKUCNEHUSA XUMUYECKUX S/1eMEHTOB B
coeMHEeHMUAX, BUA, XMMNYECKOM CBA3K (KOBaNeHTHas, MOHHanA, meTanndyeckas, BOAOPOAHAaA), TUN
KPUCTaN/INYECKOM PeLlETKN KOHKPETHOIO BELLLECTBA;

cPOpPMMPOBAHHOCTb YMEHUA 06 BACHATD 3aBUCMMOCTb CBOMCTB BELLECTB OT BUAA XMMUYECKOM CBA3M U TUMa
KPUCTaNINYECKOM pPeLLETKM, 0OMEHHbIN U AOHOPHO-aKLENTOPHbIN MeXxaHM3Mbl 06pa30BaHNS KOBAZIEHTHOM
CBA3M;

cbOpPMUPOBAHHOCTb YMEHUI: KNacCUPULMPOBATL: HEOPraHMYECKUeE BeLLEeCcTBa No UX COCTaBY, XMMUYECKUe
peaKkLMn Mo pasiMiHbIM NPU3HaKam (YNCY U COCTaBY pearnpyowmx BeLWecTs, TenosomMy 3pdekTy peakumm,
N3MEHEHMIO CTEMNEHEN OKUCIEHMA 31eMeHTOB, 06paTMMOCTH, y4acTUIO KaTaansaTopa u apyrue);
CaMOCTOATENbHO BbIOMPaTb OCHOBAHMA U KPUTEPUM ANA KNacCUPUKAL MM U3YyYaeMblX BELLLECTB M XMMMUYECKNX
peakuui;

cbopMMPOBAHHOCTb YMEHUA PACKPbIBATb CMbIC/ Nepuoanyeckoro 3akoHa . . MeHaeneesa u
AEeMOHCTPUPOBATL €ro CUCTEMATU3INPYIOLLYIO, 0O BACHUTE/IbHYIO U NPOTHOCTUYECKYIO GYHKLNNK;

cPOpPMMPOBAHHOCTb YMEHUIA: XapaKTEPM30BaTb 3/IEKTPOHHOE CTPOEHME AaTOMOB Y MOHOB XMMUYECKUX
3/1eMeHTOB NepBoro—4eTeépToro nepmoaos Mepuoandeckon cuctemol .U, MeHgeneesa, UCNoAb3yA NOHATUA
«3HepreTMyeckmne YpoBHUY, KIHEepreTuyeckme NoaypoBHU», «s-, p-, d-aToMHble opBUTanmn», KOCHOBHOE U
BO36YKAEHHOE IHEPreTUYeCKMe COCTOAHMA aToMa»; 06BACHATb 3aKOHOMEPHOCTU U3MEHEHWNA CBOWCTB
XMMUYECKUX 31IEMEHTOB M X COegUHEHMI MO Nepuogam v rpynnam MNepuogudeckoit cuctemst . U.
MeHaeneesa, Ba/ieHTHbIE BO3MOXHOCTM aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHMSA UX 3/IEKTPOHHbIX 060/104eK;

CPOPMMPOBAHHOCTb YMEHMIN: XapaKTepu3oBaTb (ON1CbIBaTb) 06LLME XMMUYECKME CBOCTBA BELL,ECTB
pa3INyHbIX KNaccoB, NOATBEPXKAATb CYLL,ECTBOBAHNE reHETUYECKOMN CBA3KN MeXAYy HeopraHUYecKMmu
BeLLecTBamMM C MOMOLLbIO YPaBHEHWUI COOTBETCTBYIOLNX XMMUNYECKUX PeaKLmiA;

cbOpPMMPOBAHHOCTb YMEHUSA PACKPbIBATb CYLLHOCTb: OKUCANUTENIbHO-BOCCTAaHOBUTE/IbHbIX PeaKkLui
nocpeacTBOM COCTaB/EHMA 3NEKTPOHHOro banaHca 3TUX peakuuii; peakumnin MOHHOro obmeHa NyTém
COCTaB/IEHUA UX NOHbIX U COKPALLEHHbIX MOHHbIX YPaBHEHMWIA; peakuuii TMApoam3a; peakumii
KomMmnaekcoobpasoBaHuA (Ha Npumepe r’MAPOKCOKOMMNIEKCOB LiMHKa U aNtOMUHUSA);



cpopMUPOBAHHOCTb YMEHUA 06ACHATL 3aKOHOMEPHOCTM MPOTEKAHNA XUMUYECKUX PEAKLUIA C YH4ETOM UX
SHepreTUYECKMUX XapaKTEPUCTUK, XapaKTep U3MEHEHMNA CKOPOCTU XMMMUYECKOM PeaKkLumn B 3aBUCUMOCTHU OT
PasNnyHbIX GPAKTOPOB, a TAKKE XapaKTep CMELLEHUSA XMMNYECKOTO PaBHOBECUSA N0 BAUSHUEM BHELLIHUX
Bo3gelcTeuii (npuHumn fle WWatenbe);

C(I)OpMVIpOBaHHOCTb YMEHUA XapaKTepn3oBaTb XMUMHNYECKNE peaKL KN, nexxalumne B OCHOBE NPOMbILLINIEHHOTO
nony4yeHuA CepHOl‘/JI KMUCNOTbl, aMMUaKa, 06u.|,v|e Hay4yHble NpUHUUNbI XUMNYECKUX MPON3BOACTB;
LI,E!'IECOO6pa3HOCTb NPUMEHEHNA HEOPraHNYECKUX BeLWLEeCTB B MPOMbIWNEHHOCTU U B 6bITy C TOYKWN 3peHnAa
COOTHOLWEHNA PUCK-NO/1Ib3a,

cbopMUPOBAHHOCTb BNAAEHNSA CUCTEMOM 3HAHUIM O METOAaX Hay4YHOro NO3HAHUA ABMEHUI NPUPOAbl —
HabnlogeHne, U3MepeHne, MOAENNPOBAHNE, SKCNEPUMEHT (peasnbHbl U MbIC/IEHHBbIN), UCMO/Ib3YEMbIX B
€CTECTBEHHbIX HayKaX, YMEeHMA MPUMEHATb 3TU 3HAHUA NPU SKCNEPUMEHTA/IbHOM UCCNEA0BaHUM BELLLECTB U
AN 0OBbACHEHNA XUMUYECKUX ABIEHNM, UMEIOLLMX MECTO B MPUPOAE, NMPAKTUYECKOMN AeATENbHOCTM YesIoBeKa
N B NOBCEAHEBHOM KMU3HU;

CcPOPMMPOBAHHOCTb YMEHUA BbIABAATL B3aMMOCBA3b XMMUYECKUX 3HAHUIA C NOHATUAMM M NpeacTaBAeHUAMU
APYT1X ecTeCcTBEHHO-Hay4YHbIX NpeaMeToB Ansa 6o/1ee 0CO3HaHHOIO NOHMMaHWA MaTepuasbHOro eAuHCTBa
MUpPa;

CPOPMMPOBAHHOCTb YMEHWNA NPOBOAUTb PACYEThI: C UCMONb30BaHWEM NMOHATUIN «MaccoBas A0NA BelecTsa B
pacTBope» M «MONAPHAA KOHLEHTpaLMAY»; Macchl BelecTsa Uan o6bEMa rasa no U3BECTHOMY KOMYECTBY
BELLEeCTBa, Macce nam o6bEMY OAHOIO M3 YYaCTBYIOLLMX B PeaKLMU BELECTB; TENN0BOro apdeKTa peakumm;
3HaYeHMA BOAOPOAHOro NoKasaTens pacTBOPOB KUCIOT U LLeNo4en C U3BECTHOM CTeneHblo guccoumanuu;
maccbl (06béma, KoMYecTsa BellecTsa) NPoAYKTa peakLUum, eciv o4HO 13 UCXOAHbIX BELECTB AaHO B BUAE
pacTBopa c onpeaenéHHOM MaccoBOW A0/1ei PacTBOPEHHOIO BeLLEeCTBa AN AaHO B U3bbITKe (MmeeT
npumecwn); 401 BbIXOAa NPOAYKTa peakLmm; 06 bEMHbIX OTHOLLEHW ra3os;

CcPOPMMPOBAHHOCTb YMEHWNI: CAMOCTOATENLHO MNIaHUPOBaTh U NPOBOAUTL XMMUYECKUI SKCNEPUMEHT
(npoBeaeHune peakuuii MIOHHOro obMmeHa, NOATBEPKAEHNE Ka4eCTBEHHOMO COCTaBa HEOPraHUYECKMX BELLLeCTs,
onpeaeneHue cpenbl PaCTBOPOB BELLECTB C MOMOLLbIO MHAMKATOPOB, U3yYeHWEe BAUAHUA Pa3NYHbIX paKTopoB
Ha CKOPOCTb XMMWYECKOW peaKLmm, pelleHne sKCnepMmMeHTaabHbIX 3a4a4 No Temam «MeTannbi» u
«HemeTannbi») c cobnogeHmem npasmn 6esonacHoro obpallleHns ¢ BellecTBamm U NabopaTopHbIM
obopyaoBaHuem, GopmMynnpoBaThb Lieab UCCAeA0BaHMA, NPeACTaBAATb B pa3IMYHON popme pesyibTaTbl
3KCNepumeHTa, aHaM3nMpPoBaTh N OLLEHNBATbL UX JOCTOBEPHOCTb;

cbopMMPOBAHHOCTb YMEHUI: cobatoAaTb NPaBM/Ia NOAb30BAHMA XMMUYECKOM Nocy Aol U nabopaTopHbIM
obopynoBaHuem, 0bpaLLeHUA ¢ BELLECTBAMU B COOTBETCTBMU C UHCTPYKLMAMM MO BbINOJHEHUIO
NabopPaTOPHbLIX XMMUYECKMX OMbITOB, 9KOOMMYECKM LLeNecoobpasHoro noseaeHus B 6biTy U TPYA0BOW
OEATENbHOCTU B LENIAX COXPAHEHMA CBOErO 340P0BbA, OKPYKatoLWen NpUpoaHOM cpeabl U AOCTUNKEHNS eé
YCTOMYMBOrO Pa3BUTUA, OCO3HABATb ONACHOCTb TOKCUYECKOTO AEMCTBUA Ha KMBblE OpraHM3Mbl OnpesenéHHbIX
HeopraHMYecKux BELWECTB, MOHMMasA CMbIc/ NokasaTens MAK;

cbOpMUPOBAHHOCTb YMEHWUIA: OCYLLECTBAATb LiefIeHanpPaBAeHHbIN NOUCK XMMUYeCcKon nHdopmauum B
Pa3INYHbIX UCTOYHUKAX (Hay4yHana U yyebHO-Hay4YHasa nTepaTypa, CpeacTBa MaccoBon MHGopMauuu, UHTepHeT
W ApYyrue), KPUTUYECKM aHAIM3NPOBATb XMMMUYECKYO MHPOPMaLMIo, nepepabaTtbiBaTb €€ M MCN0Ab30BaTL B
COOTBETCTBUM C NOCTaBAEHHOM y4ebHOM 3aga4elt.



TEMATUYECKOE NJIAHMPOBAHUE

10 KJTACC
Konunyectso yacos

Ne DNIeKTPOHHble (undpoBble)
HanmeHoBaHWe pa3aenos n Tem Nporpammol

n/n Beero KoHTposibHble | MpakTuyeckue | obpasoBaTesibHble pecypcbl

paboTbl paboTbl

Paspen 1. TeopeTuyeckne oCHOBbI OPraHUYECKON XMMUK
MpeameT opraHUYecKon Xumumn. Teopua CTPOEHMA OPraHNYECKnX

1.1 . 8 0 0 bubanorteka LLOK
coegnHennn A. M. bytneposa

UTtoro no pasaeny 8 --

Paspen 2. Yrnesogopoabl

2.1 MNMpenenbHble yrneBogopoabl — anKaHbl, LLUKAOA/IKaHbI 5 0 0 bubnmoteka LIOK

2.2 HenpepenbHble yrnesoAopoabl: afnKeHbl, anKaaneHbl, aKNHbI 14 0 1 bubnmoteka LIOK

2.3 ApomaTunyeckume yrnesogopossl (apeHsbi) 8 0 0 bubanoteka LLOK

24 MpupoaHble UCTOYHUKKN YINEBOAOPOA0B N UX NepepaboTKa 4 0 0 bubanoteka LLOK

2.5 l[anoreHNpon3BogHbIE YINEeBOAOPOL0B 4 1 0 bubanorteka LLOK

UTtoro no pasgeny 35 --

Paspen 3. Kucnopoacoaepsalime opraHMyeckme coegnHeHun

3.1 CnupTtbl. PeHon 11 0 1 bubanoTeka LLIOK
KapboHuabHble coeanHeHUA: anbaernapl U KeToHbl. KapboHoBble

3.2 21 0 1 bubanoteka LIOK
KncnoTbl. CnoxHble adumpbl. HKupbl



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

3.3 Yrnesoapl 9 1 Bubanorteka LIOK
UTtoro no pasgeny 41 -

Pasgen 4. AsoTcoaeprKalline opraHn4Yecknue coeauHeHmaA

4.1 AMMHbI. AMMHOKNCNIOTLI. benkn 12 1 Bubanorteka LIOK
UToro no pasgeny 12 --

Paspen 5. BboicokomoneKkynsapHble coeanHeHuA

5.1 BbiCOKOMONEKYyNAPHbIe coeanHeHNA 6 0 bubanoteka LLOK
UTtoro no pasgeny 6 -

OBLLEEE KONTMYECTBO YACOB MO NPOrPAMME 102 3 -



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

11 KNACC

Konnyectso yacos

INeKTpoHHbIe (undpoBble)

Ne n/n HanmeHoBaHWe pa3genos 1 Tem Nporpammel oo KoHTponbHble | MpakTvyeckue | obpasosatenbHble pecypeh!
paboTbl paboTbl

Paspen 1. TeopeTnyeckme 0CHOBbI XMMUU

11 CTtpoeHune aToma. Neproamyeckuii 3akoH 1 NMeprnoamyeckan cuctema 9 0 0 BubAoTexa LOK
Xumunyeckux anemenTos . N. MeHgeneesa

1.2 CtpoeHue BewecTsa. MHoroobpasme BewecTs 11 1 0 bubanoteka LLOK

13 Xummnyeckue peaxkuum 19 1 3 bubanoteka LLOK

Utoro no pasgeny 39 --

Paspgen 2. HeopraHuyecKkaa xmumma

2.1 HemeTannsl 31 1 3 Bubnanoteka LIOK

2.2 MeTannsl 23 1 2 Bubnanoteka LIOK

UToro no pasgeny 54 -

Pasgen 3. Xummsa n Kn3Hb

3.1 MeTogbl NO3HAHUA B XUMUN. XUMUA U }KU3Hb 9 0 0 Bubnnoteka LIOK

UToro no pasgeny 9 --

OBLLEE KONTMYECTBO YACOB MO MPOrPAMME 102 4 8 -



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

MOYPOYHOE NJTAHUPOBAHUE

10 KNACC
Konnuyectso yacos
Ne n/n | T Oata DNeKTPOHHble uMdpoBble
on/n | Tema ypoka
Bcero KoHTponbHble | MpakTuieckne | yavuenns | obpasosatenbHbie pecypebi
paboTbl paboThbl

MpeameT U 3HaYeHWe OpraHNYecKol XMMUK, NpeacTaBieHne O

1 . 1 0 0 -- BbubanoTeka LLIOK
MHOroo6pasnmn opraHMYEeCKUX coegMHEHUI
JNeKTPOHHOE CTPOEHME aTOMa yrnepoaa (0CHOBHOE U BO3OYKAEHHOE

2 1 0 0 -- bubanoteka LLOK
COCTOAHUSA). BaneHTHble BO3MOXKHOCTU aTOMa yriepoja
XMmmMyeckas CBA3b B OPraHUYecKux coeanHeHunsx. MexaHnsmbl

3 . . 1 0 0 -- bubanoteka LLOK
0bpa3oBaHUA KOBaNEHTHOM CBA3M, CNOCODObI paspbiBa cBA3El

4 Teopwus CTPOEHUA opraHUYecKknx coeanHeHnin A. M. bytneposa 1 0 0 -- bubanoteka LLOK
Buabl M3oMepuun: CTPYKTYPHasA, NPOCTPAHCTBEHHASA. DNEKTPOHHbIe

5 ’ . 1 0 0 -- BEubnnoteka LIOK
3dPeKTbl B MOJIEKYNAX OPraHUYECKUX COeAUHEHNI
MpeactaBneHne o KnaccuduKaLMmn N cMCTEMATUYECKas HOMEHKNaTYpa

6 1 0 0 -- Bubanorteka LIOK
(IUPAC) opraHn4YecKux BeLLecTs

7 Knaccndukaumsa peakumin B opraHMYeCcKom Xummnm 1 0 0 -- Bubanorteka LIOK

8 CuctemaTtumsauus n obobuieHmne 3HaHUI Mo Teme 1 0 0 -- Bubanorteka LIOK
AnKaHbl: rOMON0rnYecknin psa, obuwaa popmyna, HOMeHKNATYpa U

9 ’ ' 1 0 0 - Bubnnoteka LIOK
N30MepUA, 3IEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHME MOJIEKYN

10 dusmyeckne u xMummnyeckme CBOMCTBA a/IkaHOB 1 0 0 -- Bubanorteka LIOK
HaxoxaeHue ankaHoB B npupoae. Cnocobbl NoNyYeHns u NpumMmeHeHue

11 1 0 0 -- Bubnnorteka LIOK
a/IkaHoB

12 LiMknoankaHbl: 0bwwasa dopmyna, HOMEHKNATYpPa U usomepus, 1 0 0 _ Bu6anoreka LIOK
0COBEHHOCTU CTPOEHMA N XMMUUYECKUX CBOMCTB, CNOCO6bLI NONYyYeHUA U
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npumeHeHune

13

PeweHune pacyéTHbIX 3afa4 Ha onpeaeneHne MoaekynspHon Gopmynbl
OpraHMYecKoro BeLLeCTBa MO MAcCOBbIM A,0/15iM aTOMOB 3/1EMEHTOB,
BXOAALMX B €ro coctaB. CuctemaTtumsauma u ob6obeHne 3HaHUIM No Teme

bubaunorteka LLOK

14

ANKeHbl: FOMONOrMYEeCcKNin pag, oblan dopmyna, HOMeHKNaTypa,
3/IeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOoIeKya. CTPYKTypHanA K
LMC-TPAHC-U30MepPUSA a/IKEHOB

Bubaunorteka LLOK

15

dusnyeckne n xummnyeckne CBoMCTBa anKkeHoB. MpaBuno MapKoOBHMKOBA

Bubaunorteka LLIOK

16

Cnocobbl noay4yeHnAa n npumeHeHune aJikeHoB

Bubaunorteka LIOK

17

MpakTnyeckasa pabota N2 1 no teme "lMonyyeHune aTUNAEHA U U3YyYEeHUE
ero ceomncrs"

Bubaunorteka LLOK

18

PelweHune pacyéTHbIX 3afa4 Ha onpeaeneHne MoaekynspHomn Gopmynbl
OpraHMYecKoro BeLLecTBa

Bubaunorteka LLOK

19

AnKagmueHsl: COI'IpFl)'KéHHbIe, N30/IMPOBaHHbIE, KYMY/IMPOBAHHbIE.
OcobeHHoCTH 3/1EKTPOHHOTIO CTPOEHUA

Bubaunorteka LLOK

20

XMMMYecKkune cBOMCTBa COI'IpFl)-KéHHbIX ANEHOB

bubanorteka LLOK

21

Cnocobbl nonyvyeHnAa n npuMmeHeHne aikagneHoB

Bubaunorteka LLOK

22

ANIKMHbI: TOMONOTMYECKMIA pag, 0bwasa dopmyna, HOMEHKAATYpa,
3/1eKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MONEKYN, pU3NYecKme
cBOICTBA

bubanorteka LLOK

23

XnMun4yeckune cBoOMCTBa a/IKNHOB

Bubaunorteka LLIOK

24

KauecTBeHHble peaKkunn Ha TpOﬁHyPO CBA3b

bubnunorteka LIOK

25

Cnocobbl nonyvyeHnAa n npuMmeHeHne aIKMHOB

bubanorteka LLOK

26

PelweHune 3a4ay: pacyéTbl MO YPaBHEHUIO XMMMYECKOW peakLmn

Bubaunorteka LLIOK

27

Cuctematumsauma n 0606LieHme 3HaHUI o Teme
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28

ApeHbl: romonornyecknin psa, obuiaa popmyna, HOMeHKNATYpa.
INEeKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHME MONeKyn 6eH3ona U
TO/Ilyona, ux GpmMsnYecKkme CBOMCTBA

bubnunorteka LIOK

29

Xnmunyeckune cBoiicTBa dpeHOoB: peaKunn 3amelleHnaA

Bubaunorteka LIOK

30

XMMUYECKMe CBOICTBA apeHOoB: peakL MM NpucoegmHeHns, OKUCNEHNe
romosioros 6eHsona

Bubaunorteka LLIOK

31

Ocob6eHHOCTM XMMUYECKUX CBOCTB CTnpona

Bubaunorteka LIOK

32

PewweHmne pacyETHbIX 33434 Ha onpeseneHne MONeKYAAPHON Gpopmy bl
OPraHMYecKoro BeLecTsa

Bubaunorteka LLIOK

33

Cnocobbl Noay4eHMs U NPUMEHEHNE apeHOoB

Bubaunorteka LLOK

34

leHeTUYeCcKan CBA3b MeXAY Pa3/IMYHbIMM Knaccamu yrnesog0pon08

35

PacuyéTtbl No ypaBHEHMAM XMMUUYECKUX peakuunit. CuctemaTnsauma un
06006L1eHne 3HaHU No Teme

36

MpupoaHbiii ras. MonyTHble HedTAHbIE rasbl

37

KameHHbI yrosib 1 NpoAayKTbl ero nepepaboTku

bubnunorteka LIOK

38

HedTb 1 cnocobbl eé nepepaboTku. MpMmeHeHMe NPoAYKTOB
nepepaboTkn HepTH

bubanorteka LLOK

39

eHeTMYeCcKan CBA3b MeXAY Pa3/IMYHbIMM KNnaccamu yrnesog0pon08

40

I’anoreHonpomaso,qule yrnesogopoaoB: 3/IEKTPOHHOE CTPOEHUE,;
peakunn 3amelleHnAa ranoreHa

Bubnunorteka LIOK

41

[elicTBue Wenoyeit Ha ranoreHnpoussoaHble. Bsaumogaeiicrene
AUranoreHasikaHoB C MarHMEm U LIMHKOM

42

Cuctematumsauma n o6obuieHme 3HaHM no pasgeny "Yrnesogopoabl"”

Bubaunorteka LLOK

43

KoHTponbHanA paboTta no Teme "Yrnesogopoapl"

Bubaunorteka LLIOK

44

MpeaenbHble 0AHOATOMHbIE CMIUPTbI: FOMOJ/IOTMYECKUiA paa, obuias

bubnaunorteka LLOK
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bopmyna, cTpoeHe MONEKY, U30MePUA, HOMEHKNATYPA,
Knaccuoukauma, pusmyeckme cBOMCTBA

45

XMMMYecKkune cBOMCTBA npegenbHbIX O4HOATOMHbIX CNMUPTOB

bubaunorteka LLOK

46

Crniocobbl nonyyeHmAa n npypmeHeHmne oaHOaTOMHbIX CMUPTOB

Bubaunorteka LLIOK

47

MpocTble 3¢pnpbl: HOMEHKNATYPa U M30MepUs, 0CO6eHHOCTN GU3NYECKUX
N XMMUYECKNX CBOCTB

Bubanorteka LLOK

48

MHoOroaTtomHble CNUpPTbI: 3STUNEHTINKO/Tb U TTNLLEPUH, UX ¢M3VI‘-I€CKME n
XMMUYECKNE CBOMCTBA

Bubaunorteka LLOK

49

Cnocobbl nonyyeHnAa n npuMmeHeHne MHOroaToOMHbIX CNMPTOB

bubanorteka LLOK

50

deHon: cTpoeHMe Monekybl, PU3nyeckne cBoncTea. TOKCUYHOCTb
deHona

bubanorteka LLOK

51

Xnmuyeckue ceoiictea peHona

bubanorteka LLIOK

52

Cnocobbl nonyyYeHus n npumeHeHne deHona

Bubaunorteka LLOK

53

MpaKktnuyeckas pabota Ne 2. PelieHune aKkcnepmMMeHTaNbHbIX 33434 Mo
Teme "CnnpTbl U beHonb!"

Bubaunorteka LLOK

54

CuctemaTtursauma n o6obuieHme 3HaHUI o Teme

bubaunorteka LLOK

55

AnbAernapl N KETOHbI: 3/1EKTPOHHOE CTPOEHMe KapboHMIbHOW rpynnbi;
romosiormyeckume pagbl, obas ¢opmyna, Usomepua U HOMEHKNATYpPa

Bubaunorteka LLOK

56

Anbaernapl n KEeToHbI: ¢M3M‘-IECKMe CBOﬁCTBa; peakynn npncoeanHeHuA

Bubanorteka LLOK

57

PeaKLWM OKMUCEHUA U KavyeCTBEeHHble peakuynn anbaerngos U KETOHOB

Bubaunorteka LLOK

58

Cnocobbl NoayYeHUs anbaernaos U KETOHOB

Bubaunorteka LLIOK

59

OAHOOCHOBHbIE NpeaesibHble KapboHOBbIE KMC/IOTbI, 0COBEHHOCTH
CTPOEHMUA NX MONEKYN

Bubaunorteka LLOK

60

N3omepura n HOMeHKNaTypa KapboHOBbIX KUCAOT, X dU3NYECcKne
CcBOWCTBA

Bubaunorteka LLIOK
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61

XMMMyeckune cBomncTBa npeaesibHbIX O4HOOCHOBHbIX Kap6OHOBbIX Kncnot

Bubaunorteka LIOK

62

OcobeHHOCTM CBOMCTB MypaBbUHOM KMUC/10Tbl. MHOroobpasue
KapbOHOBbIX KUCNOT

Bubaunorteka LLIOK

63

OcobeHHOCTH CBOMCTB: HenpeaesbHbIX U apOMATUYECKUX KapOOHOBBIX,
ANKApOOHOBBIX, TMAPOKCMKAPOOHOBLIX KMCAOT. MpencTaBuTenn BbiCLUNX
KapbOHOBbIX KMCNOT

Bubaunorteka LLIOK

64

lNoHATHE O NPOUN3BOAHbIX Kap60HOBbIX KHUcnot

Bubaunorteka LIOK

65

Cnocobbl nonyyeHnAa n npuMeHeHne Kap6OHOBbIX KMNcnort

Bubaunorteka LLIOK

66

CNoxKHble 3pUpbl: TOMONOTMYECKUiA pag, obwan ¢opmyna, M3omepus u
HOMeHKNaTypa

bubnunorteka LIOK

67

dusnyeckne n xummnyeckne cBomcTea apmpos

Bubaunorteka LLIOK

68

PewweHmne pacyéTHbIX 3a4a4: NO YPaBHEHMIO XMMUYECKOIN peakuun, Ha
onpegeneHue MoNeKkynapHoin Gopmy/bl OpraHMYecKoro BelLecTea

69

MpakTnyeckaa pabota Ne 3. PeweHne sKcnepMMeHTabHbIX 33434 Mo
Teme "Kapb6oHoBble KMcnoTbl. CnoXKHble apupbl”

Bubaunorteka LIOK

70

Hupbl: cTpoeHne, duUsmyecKme U XMMMUYECKMe CBOWCTBA (rMaponuns)

Bubaunorteka LLOK

71

OcobeHHOCTU CBOMCTB }KMUPOB, COAEPKALLUX OCTaTKN HenpeaenbHbIX
KUPHbIX KUC/IOT. *Kupbl B npupoae

Bubaunorteka LLOK

72

Mblf1a KaK COMN BbICLINX KAPOOHOBbLIX KUC/IOT, NX MOtOLLLEE AeNCTBUE.
MoHATUE O CUHTETUYECKUX MotoLmx cpeacTBax (CMC)

Bubaunorteka LIOK

73

leHeTMYecKan cBA3b YI/1eBOA0POA0B M KMCNOPOACOAEPKALLMX
OpraHMYecKux BeLLecTs

Bubaunorteka LLOK

74

PacuéTbl N0 ypaBHEHUAM XMMUYECKUX PeaKLUIA

75

Cuctematumsauma n 0606buieHme 3HaHUI o Teme

Bubaunorteka LLIOK

76

0O61Lan xapaKTePUCTUKA YrNEBOAOB M KAaccupUKaLms yrnesoaos

Bubaunorteka LIOK
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(MoHo-, an- 1 nonncaxapmabl)

77

MoHocaxapuabl: GU3NYEeCcKne CBOMCTBA M HaxXoXKAeHMe B Npupoae

Bubaunorteka LLIOK

78

NMpumeHeHUe rItoKo3bl, €€ 3HaYeHMe B }KU3HeaeATeIbHOCTU OPraHmM3ma

Bubaunorteka LLOK

79

[Ouncaxapuabl: caxaposa, MasbTo3a W 1akTo3a. HaxoxKaeHue B npupoae 1
npUMeHeHWe AMcaxapmaos

Bubaunorteka LIOK

80

Monucaxapuapl: CTPOEHME MAKPOMONEKY, GU3UYECKME U XMMUYECKME
CBOICTBA, NPUMEHEHUE

Bubaunorteka LLOK

81

MoHATME 06 NCKYCCTBEHHbIX BOJIOKHAX

Bubaunorteka LIOK

82

PelleHne pacyeTHbIX 3a/ia4 Ha onpeaeneHne A0u Bbixoaa NPoayKTa
peaKLumnn oT TEOPETUYECKM BO3MOXKHOIO

Bubaunorteka LIOK

83

CuctemaTtumsauma n 06obuieHme 3HaHWI Mo pasaeny

Bubaunorteka LLOK

84

KoHTponbHan paboTta no teme "Kncnopoacoaepalime opraHu4eckmne
coenHeHuAa"

Bubaunorteka LIOK

85

AMUHbI: KnaccuduKaums, CTpoeHne mosiekyn, obuiaa popmyna,
nsomepua, HoMeHKAaTypa u GusmMyecKme CBOCTBA

Bubaunorteka LLOK

86

XMMMYecKkune cBOMCTBa a}'IVIq)aTW-IECKVIX adMNUHOB

bubaunorteka LLOK

87

AHUAWH: CTpoeHwmne aHW/INHa, 0COBEHHOCTN XMMUYECKUX CBONCTB
dHWU/INHA

Bubaunorteka LLOK

88

Cnocobbl nonyyeHnAa n npuMmeHeHune aﬂMd)aTMHeCKMX adMNHOB

Bubanorteka LLOK

89

AMMHOKMCNOTbI: HOMEHK/1aTypa 1 U3aomepus, ¢M3VI‘-IECKME CBOWMCTBA.
OTpencHble npeacrasutTenn a-aMMHOKUCAIOT

Bubaunorteka LLOK

90

XMMMYecKkune cBOMCTBa AMUHOKUCNOT, UX 6uonormyeckoe sHayeHue
AMUHOKNCNOT. CUHTE3 U rnapoans NnenTuaos

bubnunorteka LIOK

91

Benku Kak NnpupogHbie NoMMeEpbI; CTPYKTYpbl 6enKoB

Bubaunorteka LLIOK

92

Xummyeckue ceorictea 6enkos

bubanorteka LLIOK
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AzoTcogepKalime reTepoLmKanYeckme coeanHermns. HyknenHosble

93 1 -- bubanorteka LIOK
KMCNOTbI: COCTaB, CTPOEHME U BUoNOrMYecKan ponb
94 MpaKTuyecKkas pabota Ne 4. PelueHune sKCNepMMeEHTaNbHbIX 3a4a4 No 1 U6 LIOK
-- néamoTeka
Teme "A3oTcogepKalume opraHMYeckme coegnHeHma"
95 MpaKTuyecKkas pabota Ne 5. PelueHune aKCcnepmMMeHTaNbHbIX 3a4a4 No 1 EnG LIOK
-- nbamoTteka
Teme "Pacno3HaBaHMe opraHMYecKnx coegmHeHnin"
KoHTponbHan paboTta no teme "AsoTcogepKallme opraHU4ecKkme
96 . 1 - Bubnunoteka LIOK
coenHeHuA
97 OCHOBHblE MNOHATUA XMMUN BbICOKOMOJIEKYIAPHbLIX COEANHEHUI U 1 Eub LLOK
-- nbamoTeKa
MeTOAbl NX CUHTE3a —NOJIMMEPU3aLUNA U NOJIMKOHAEHCALMA
98 Mnactmaccbl. YTnansauusa n nepepaboTKa naacTmka 1 -- Bubanorteka LIOK
99 dlacToMepbl: HaTypasibHbI CUHTETUYECKME KaydyKn. Pe3nHa 1 -- Bubanorteka LIOK
BonoKHa: HaTypasbHble, UCKYCCTBEHHbIE, CMHTETUYeCKue. Moanmepbl
100 1 -- Bubaunorteka LLOK
cneumanbHOro HasHa4YeHus
101 MpakTnyeckasa pabota N2 6. PelleHne aKCnepMMeHTaIbHbIX 33434 MNo 1 EnG LIOK
-- nbamoTeKa
Teme "Pacno3HaBaHMe N1acTmMacc ¥ BOJIOKOH"
O606LieHMe K cucTemaTm3aumsa U3yYeHHOro MmaTepmana no Teme
102 Y | 1 - Bubnnoreka LIOK
BbicOKOMONEKYNAPHbIE COEANHEHUA
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 102 --
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11 KNACC

Konnuyectso vacos
Nen/n | T Jata DNeKTpPoHHble Lmdposble
on/n | Tema ypoka
Bcero KOHTponbHbIe | TTPaKTUYECKME | avyenna | 06pasoBaTenbHble pecypch
paboTbl paboTbl

1 Atom. CocTaB aTOMHbIX A4ep. XUMUYECKnit anemeHT. M3oTonbl 1 0 0 -- bubanoTeka LLIOK

2 CTpoeHue aneKTPOoHHbIX 060/104eK aTOMOB, KBAHTOBbIE YMCNa 1 0 0 -- bubanoTeka LLIOK

3 Knaccudumkauma XMuMmnYecKkux aNemeHTos (s-, p-, d-, f-anemeHTbl) 1 0 0 -- bubanorteka LOK

4 PacnpeaeneHune 3/IeKTPOHOB MO aTOMHbIM 0pbuTanam 1 0 0 -- Bbubanorteka LLOK
INEeKTPOHHbIE KOHPUrYpaLMM aTOMOB 3/1EMEHTOB B OCHOBHOM U

5 . 1 0 0 -- Bubanoteka LLIOK
BO30OYKAEHHOM COCTOAHUMU

6 D/IEKTPOHHblE KOHOUTYpaLMM MOHOB. DNEKTPOOTPULLATE/IBHOCTD 1 0 0 - bubanoteka LLOK
Mepuoamyeckmnii 3aKkoH u MNeproauyeckasn cuctema XMMUYECKUX

7 anemenToB [1. . MeHaeneesa, cBA3b C COBPEMEHHON TEOpUEN 1 0 0 -- bubanoteka LOK
CTPOEHMA aTOMOB
3aKOHOMEPHOCTU M3MEHEHUA CBOMNCTB XMMUYECKUX 3/1EMEHTOB U

8 0bpasyembIx UMK NPOCTbIX U CNOXKHbIX BELWLECTB NO rpynnam u 1 0 0 -- bubanoteka LLOK
nepuogam

9 CuctemaTtumsauma n o6obuieHme 3HaHU o Teme 1 0 0 -- Bubanoteka LLOK
Bugbl XuMnyecKkol ceasn. MexaHn3mbl 06pa3oBaHUSA KOBAIEHTHOM

10 . 1 0 0 -- bubanorteka LOK
cBA3N. BogopoaHas cBA3b. MeXXmonekynapHble B3auMoaencTensa
BaneHTHOCTb M BafIeHTHblE BO3MOMXKHOCTM aTOMOB. CBA3b 3/1EKTPOHHOM

11 1 0 0 -- bubanoTeka LLIOK
CTPYKTYPbl MONEKY C UX FTEOMETPUYECKMM CTPOEHUEM
MpeactaBneHMa 0 KOMMNAEKCHbIX COeANHEHUAX: COCTAB U

12 1 0 0 -- Bubnnorteka LIOK
HOMeHKAnaTypa
BelectBa MONEKYNAPHOrO U HEMONEKYAAPHOTO CTPpOeHUA. Tunbl

13 . 1 0 0 -- bubanoteka LOK
KPUCTaNIZINYECKUX PELLETOK U CBOWCTBA BELLECTB
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14

MoHATME 0 gUcnepcHbIX cuctemax. MpeacrTaBaeHme 0 KOAMOUAHbIX
pacTBopax

Bubanorteka LLOK

15

MCTUHHbIE pacTBOPbI: HACbILLEHHbIE M HEHACbILLEHHbIE,
pacTBOpMMOCTb. Kpuctannornaparbl

Bubaunorteka LLOK

16

Cnocobbl BbipaXKeHUs KOHLLEHTPaLMKN PacTBOPOB

bubanorteka LLOK

17

PelueHune 3apa4 ¢ MCNOb30BaHMEM MOHATUIM "MaccoBan aons

pacTBOpPEHHOro BelecTBa", "MonapHan KoHUeHTpauma"

Bubaunorteka LLOK

18

KﬂaCCVI(bMKaLI,MFI M HOMEHKNAaTypa HEOPraHNYECKNX BELLECTB

bubanorteka LLOK

19

CucremaTtmsauma n 0606LieHne 3HaHUI Mo Teme

Bubnaunorteka LIOK

20

KoHTposnbHan paboTta no tTemam "CrpoeHune aToma. lNeprogmyueckmi
3aKOH u Mepuroanyeckan cuctema XMmmyecknx anemeHTos . M.
MeHgeneeBa", "CtpoeHue Bewectsa. MHoroobpasue seuiects"”

Bubanorteka LLOK

21

KnaccudumKkauma XuMmnyeckux peakLmin B HEOpraHMYecKom u
OpraHMYeCcKOn XMMMUU. 3aKOH COXPAHEHMA MacCbl BELLECTB; 3aKOH
COXPaHEeHWA Y NPEBPALLEHUSA IHEPTUM NPU XUMUYECKUX PEAKLMUAX

bubanorteka LLOK

22

Tennosble 3pdEKTbI XMMUYECKUX peakunit. Tepmoxmmmnyeckue
ypaBHeHuA

Bubaunorteka LLOK

23

BblumcneHuna no YpaBHEHNAM XMMUNYECKUX peaKu,Mﬁ n
TEePMOXMMUYECKUM YPaBHEHUAM

Bubaunorteka LLOK

24

CKOPOCTb XMMUYECKOM peaKLmm, eé 3aBUCMMOCTb OT PasNINYHbIX
dakTopos. KaTtanus u Katannsartopsl

25

fOMOreHHble U reTeporeHHble peakLmm

26

MpaKTuyecKkas pabota Ne 1 no Teme "BanaHne pasninyHbIX GaKToOpoB
Ha CKOPOCTb XMMMYECKOM peakumn”

bubanorteka LLOK

27

ObpaTtmbie U HeobpaTUMble peakuMn. XUMHUYEeCcKoe paBHOBecHe

Bubaunorteka LLOK

28

MpaKTuyecKkas pabota Ne 2 no Teme "BanAaHWe pasinyHbIX GaKTOpoB
Ha NONOXEHNE XMMUYECKOrO paBHoBecKA"

bubanorteka LLOK
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29

dneKkTpoanTuyeckan amccoumauma. CunbHble U cnabble 3NEeKTPOAUTDI.
CreneHb gnccoumnaumm

Bubanorteka LLOK

30

MoHHoe npousseaeHmne Boabl. Cpeaa BOAHbIX pacTBOPOB.
BoaopoaHbl nokasatenb (pH) pacteopa

Bubaunorteka LLOK

31

FMaponus coneii. Peakuun, NpoTeKatoLmMe B pacTBOPaxX 31eKTPONTOB

bubanorteka LLOK

32

MpakTnyeckasa pabota N2 3 no Teme "Xumunyeckue peakumm B
pacTBopax 3/IEKTPOINTOB"

Bubaunorteka LLOK

33

OKNCANTENBbHO-BOCCTAHOBUTENbHbIE peakuunn. BakHelwune
OKUCNTENTN N BOCCTaHOBUTENN

bubnaunorteka LLOK

34

MeTozA, 3/1eKTPOHHOrO0 (3/1eKTOHHO-MOHHOT0) BanaHca

Bubaunorteka LLOK

35

3I'IEKTpOIIM3 pacTBOpOB 1 pacna1aBoOB BELLECTB

Bubanorteka LLOK

36

PeweHue 3a4a4 pasainMyHbIX TUMOB

Bubaunorteka LLIOK

37

PeweHwne 3a4a4 pasanyHbIX TUMNOB

Bubaunorteka LLOK

38

CuctemaTtumsauma n obobuieHme 3HaHui no Teme "Xumuyeckue
peakumnn"

Bubanorteka LLOK

39

KoHTposnbHan paboTta no teme "Xummyeckme peakumn'

Bubaunorteka LLOK

40

MNonoxeHne HemeTannos B I'Iepmop,mquKoﬁ cncreme XmuMmumnyecCckmux
anemeHToB . N. MeHgeneesa n ocobeHHOCTH CTPOEHNA NX aTOMOB.
dusnyeckne ceoiicTBa HEMETA/IOB

Bubnunorteka LLOK

41

AnnoTponua HemeTannos (Ha Nnpumepe Kucnopoaa, cepbl, pochopa u
yrnepoga)

Bubanorteka LLOK

42

Bogopoga: nonyyeHne, dusnyeckne n xmMmmyeckue ceomctea. 'mapumabl

Bubaunorteka LLOK

43

lanoreHbl: HaxoXaeHue B npupoae, cnocobbl nonyyeHusa, ¢M3MH€CKVI€
M XMMMUYECKME CBOMNCTBA

Bubaunorteka LLOK

44

lanoreHoBoAopOAbl. BaxkHelLmMe Kuciopoacoaepalime
coegMHeHnA ranoreHoB

Bubaunorteka LLOK



https://m.edsoo.ru/6b3255e6
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45

J'Ia6opaTopr|e M NPpOMbILlUNEHHbIe cnocobbl nosy4yeHuMA ranoreHos.
NpumeHeHWe ranoreHoB n Ux COE,CI,VIHEHMVI

Bubanorteka LLOK

46

MpakTuyeckana pabota N2 4. PewleHne aKCNepMMeHTaNAbHbIX 33434 Mo
Teme "TanoreHbl"

Bubaunorteka LLOK

47

Kucnopopa: nabopaTopHble U NPOMbILLAEHHbIE CNOCO6bI NOAYYEHMS,
dusnyeckmne n xmummnyeckune ceorctea. O30H. NprumeHeHne Kncnopoaa
M 030Ha

Bubaunorteka LLOK

48

OKcnapl U nepokcnapl

bubnaunorteka LLOK

49

PelweHune 3a4a4 pasanyHbIX TUMNOB

Bubnunorteka LLOK

50

Cepa: HaxoXKaeHue B npupoae, cnocobbl nosydYeHus, Gusnyeckume n
XMMUYECKMe CBOICTBa

Bubaunorteka LLOK

51

CepoBogopoga, cynbdugbl

bubaunorteka LIOK

52

Kucnopogconepkawme coeanHeHuns cepbl. OCO6EHHOCTM CBOMCTB
CEPHOW KMCNOTbI

Bubaunorteka LLOK

53

MpakTnyeckana pabota N 5. PeweHne akcnepMmeHTaAbHbIX 33434 No
Teme "Cepa v eé coegnHeHunsa"

Bubnunorteka LLOK

54

A30T: HaxoXaeHue B npupoae, cnocobbl nonyyeHusA, ¢M3W4€CKM€ n
XMMUYECKNe cBOMCTBA. AMMMaAK, HUTPNAbI

bubanorteka LLOK

55

Kucnopoacoaepaime coeguHerms asota. Oco6eHHOCTM CBOICTB
a30THOM KMUCNOTbI

Bubaunorteka LLOK

56

MprMMeHeHMe a30Ta U ero coeanHeHnn. A3oTHble yaobpeHusa

Bubnaunoteka LIOK

57

docdop: HaxoxkaeHUe B Npupoae, cnocobbl Nosy4eHus, pusmyeckme u
XMmmyeckune csonctea. Pocodungbl u dochuH

Bubaunorteka LLOK

58

Okcnabl pocdopa, pochopcoaeprKawme Kucnotbl. Conn pochopHoi
KMUCNOTbI

bubaunorteka LIOK

59

MNpumeHeHne dpocdopa 1 ero coeguHeHui. PochopHble yaobpeHus

Bubanorteka LLOK



https://m.edsoo.ru/a218070a
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https://m.edsoo.ru/6971aca4

60

MpakTnyeckana pabota N2 6. PelleHne sKCNepMMeHTaNbHbIX 33434 Mo
Teme "A30T u pocdop n nx coeanHeHus"

Bubanorteka LLOK

61

Yrnepog: HaxoxaeHue B NpMpoae, annoTponHble mogndukaumuu;
bU3NYECKME N XMMMYECKME CBOMCTBA, MPUMEHEHME

Bubaunorteka LLOK

62

Okcug yrnepoga(ll), okema yrnepoaa(lV), yronbHas Kucnota n eé conu

bubanorteka LLOK

63

PeweHune 3a4a4 pasanyHbIX TUMNOB

Bubaunorteka LIOK

64

KpemHuin: HaxoxaeHue B npupoge, cnocobbl nonyyeHuns, pusmnyeckme
N XMMUYECKMe CBOMCTBA

Bubaunorteka LLOK

65

OKema, kpemHuA(lV), KpemHueBas KMCNOTa, CUANKaTbI

Bubnaunorteka LIOK

66

MpuMmeHeHMe KpeMHUSA U ero coeguHeHuit. CTEKNO, ero Noay4veHue,
BWAbI CTEKNA

Bubaunorteka LLOK

Bubanorteka LLOK

67

PeweHue 3a4a4 pasainMyHbIX TUMOB

Bubaunorteka LLIOK

68

CuctemaTtumsauma n obobuieHmne 3HaHUM No Teme "HemeTannbl"

Bubaunorteka LLOK

69

KoHTposbHasa paboTta no Teme "HemeTannbl"

Bubaunorteka LLOK

70

AHann3 pesynbTaToB KOHTPO/IbHOW PaboTbl, KOPPEKLMA OWNBOK

Bubnunorteka LLOK

71

MNMonoxkeHne metannos B [eprnoanyeckor cuctTeme XMMMUYECKMX
anemeHToB. OCOBEHHOCTM CTPOEHUA SNEKTPOHHbIX 060/104EK aTOMOB
MeTannos

Bubanorteka LLOK

72

Obuwue pur3myeckme cBOMCTBA MeTannos. [pumeHeHMe MeTanNoB B
ObITY U TEXHUKE

Bubaunorteka LLOK

73

Cnnasbl MeTannos. Koppo3una metannos

Bubnunorteka LLOK

74

PeweHwne 3agay Pa3/IM4YHbIX TUNOB

Bubaunorteka LLOK

75

DIEKTPOXMMUYECKUI pAL, HanpsaKeHnt meTannos. Obuime cnocobbl
nosiydeHMA MeTannos

Bubanorteka LLOK

76

O6uwan xapaKkTepucTuKa meTtannos IA-rpynnel Mepuoanyeckomn
CUCTEMbI XMMUYECKUX 3N1eMEHTOB. HaTpuii n Kanuii: nonyyeHue,

Bubaunorteka LLOK



https://m.edsoo.ru/e12c26b3
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dU3NYECKNE N XMMUYECKNE CBOMCTBA, MPUMEHEHME NMPOCTbIX BELLLECTB
M UX COeANHEHUN

77

Ob6uwan xapaKktepuctuka metannos lIA-rpynnbl MNepunoanyeckoi
CUCTEMbI XMMUYECKUX 3N1eMEHTOB. MarHuii U KanbuuMii: NOAyYeHMUE,
dr3MYECKNE U XMMUYECKME CBOICTBA, NPUMEHEHME NPOCTbIX BELLECTB
M UX coeaUHEHUM

Bubaunorteka LLOK

78

EcTKocTb BoAbl U cnocobbl eé ycTpaHeHus

Bubaunorteka LLOK

79

ANOMUHWIA: NofydeHne, GU3MYECKME U XMMUYECKME CBOMCTBA,
npumeHeHue

Bubnunorteka LLOK

80

AmdoTepHble CBOMCTBa OKCMAA U TMAPOKCUAA aIIOMUHUS,
rMAPOKCOKOMMAEKChI aNtOMUHUA, UX MTPUMEHEHUNE

Bubaunorteka LLOK

81

PeweHwne 3agay Pa3/IM4YHbIX TUNOB

82

MpakTnyeckana pabota N2 7. PewleHne sKCNepMMEHTaNbHbIX 33434 Mo
Teme "MeTannbl rnasHbix nogrpynn'

Bubanorteka LLOK

83

06Lwan xapaKTepuCcTUKa meTannoB nobouHbix noarpynn (B-rpynn)
MepuroanyecKomn CUCTEMbI XMMUYECKUX 3/1EMEHTOB

Bubaunorteka LLOK

84

dPu3nyeckne n XMMHYECKne CBOMCTBA XPOMa U ero COeAMHEHUMN, UX
npumeHeHue

Bubnunorteka LLOK

85

BarkHenwwmne coeanHeHnA MmapraHua. I'IepN\aHraHaT Kanua, ero
OKUCAUTENIbHbIE CBOMCTBA

Bubanorteka LLOK

86

dusnyeckne n XMMmn4eCcKkne CBOICTBA *Kesie3a n ero COELI,VIHGHVI%.
MNonyvyeHue 1 npumeHeHUe CNAaBoOB Kesesa

Bubaunorteka LLOK

87

dPuU3nyecKkne n XMMHYECKME CBOMCTBA Mean U e€ COeaNHEHNN, UX
npumeHeHue

Bubnunorteka LLOK

88

dusnyeckne n xmmmnyeckmne CBOMCTBa LMHKa h ero COE,EI,VIHEHVIVI, nx
npumMmeHeHue. rM,ﬂ,pOKCOKOMI’IJ’IEKCbI UMNHKa

Bubanorteka LLOK

89

MpakTnyeckaa pabota N2 8. PeweHne sKcnepMMeHTabHbIX 33434 Mo
Teme "MeTannbl noboyHbIx nogrpynn”

Bubaunorteka LLOK
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90 PeweHwne 3a4a4 pasaiMyHbIX TUMOB 1 -- bubanorteka LIOK
0O606LeHne N cUcTeMATU3aLMA U3YHEHHOTO MaTepuana no Teme

91 | ; 1 - Brubanoteka LLOK

MeTannbi

92 KoHTposnbHan paboTta no teme "MeTtannbi" 1 -- Bubanorteka LLOK

93 AHanns pesynbTaToOB KOHTPOJIbHOM paboTbl, KOPPEKLMA OWMBOK 1 -- bubanoTeka LLIOK
Ponb xumum B obecneveHnmn ycToM4MBOro pasBmTUA Ye10BEYECTBa.

94 1 -- bnbanoteka LLOK
lMoHATME O HayYHbIX MEeTOLAX UCCNea0BaHNA BELLECTB
Hay4yHble NpMHUMMbI OpraHM3aLmMmnm XMMNUYEeCKoro NPon3BoACTBa.

95 y PYRK P 4 . P A 1 -- BubanoTeka LLIOK
MpombiwieHHble cnocobbl MONYYEHUA BarKHENLLMX BELLECTB

96 XrMun4yeckoe 3arpsAsHeHUE OKPYKaloLLLEen cpebl U ero nocaeacTsms 1 -- Bubanorteka LLOK

97 Xumuma n 340poBbe YenoBeKa. JlekapcTBeHHble cpeacTsa 1 -- bubanoTeka LLIOK

98 Xvimusa nuwm. Ponb xumum B obecneyeHnmn nuuesoi 6e3onacHoCcTm 1 - bubnmoteka LIOK

99 KocmeTnueckne 1 napotomepHble cpeactsa. bbitoBas xumuma 1 -- bubanoteka LLOK
Xvmua B cTpouTenbcTee. BaxkHenwme ctpomTesnbHbIE U

100 1 -- bubanorteka LIOK
KOHCTPYKLMOHHbIE maTepuansbl
XrmMmusa B cenbckom xo3samcTee. OpraHMyeckme u MMHepanbHble

101 1 -- Bubaunorteka LLOK
ya06peHus

102 CuctemaTtumsauma n o6obuieHne 3HaHU No Teme 1 -- bubnmorteka LIOK

OBLLEE KOJIMYECTBO YACOB MO NPOrPAMME 102 --
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NMPOBEPAEMBbIE HA EM3 MO XMMWM TPEEOBAHMUA K PE3Y/IbTATAM OCBOEHWNA OCHOBHOW
OBPA30BATE/IbHOW NMPOrPAMMbI CPEAHEIO OBLLEIO OGPA30BAHMA

Kog, y
Mposepsaemble TpeboBaHUA K NpegMeTHbIM pe3ynbTaTaM 0CBOEHUA OCHOBHOM
npoBepaemoro .

obpa3oBaTenibHOM NporpaMmmbl cpeaHero obuiero obpasoBaHua
TpeboBaHUs

1 Bnap,eHme CUCTEMOMN XMMUYECKUX 3HaHl/If;1, KOTOpaA BK/IKOYaET:

OCHOBOMOJ/IaratoLLmMe NOHATUA (XMMUYECKUI 3/TEMEHT, aTOM, U30TOMbl, 3/IEKTPOHHAnA
060/104Ka aToMa, S-, pP-, d-3N1eKTPOHHbIE OPOUTANN aTOMOB, OCHOBHOE M BO3bYXKAEHHOE
COCTOAIHME aTOMa, MOH, MONIEKYNa, BaNE€HTHOCTb, 31€KTPOOTPMLATEIbHOCTb, CTENEHb
OKMCNEHUA, XMMMUYECKan CBA3b (O- U TT-CBA3b, KpaTHble CBA3U), TMbpuaM3aLma aTOMHbIX
opbuTane, KpUcTanaMyeckas peléTka, Moib, MOIAPHAA Macca, MOAPHbIN 06bEM,
MONAPHANA KOHLLEHTPaLMSA, PacTBOPbl (UCTUHHbIE, AUCMEePCHbIE CUCTEMBI),
KPUCTaNNOrMAapaThbl, yrepogHblli cKeneT, QyHKLMOHa bHas rpynna, paguKa, usomepsl,
11 CTPYKTYpHas ¢popmyna, nsomepua (CTPYKTypHan, reomeTpuyeckan (Lumc-, TpaHcusomepms),
) rOMOJIOTMYECKMI PAL, TOMOJIOTH, YIIEBOL0POAbI, KUCIOPOA- M a30TCOAEp KaLuue
coepuHeHus, BUONOrMYECKN aKTUBHbIE BelecTBa (yrneBoapl, Xupbl, 6enku), mMoHomep,
NoAMMep, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNAPHbIE COEAUHEHNA, KPEKUHT, PUDOPMMUHT,
TUMNbI XMMUYECKMX PeaKUMN (OKUCUTENbHO-BOCCTAHOBUTE/IbHbIE, 3K30- M SHAOTEPMUYECKUE,
peaKkLMmM MOHHOTo 0bmMeHa, TOMO- 1 reTeporeHHble, obpaTnmble M HeobpaTUMbIE), pacTBop,
3/1eKTPO/INTbI, HEINEKTPO/IUTLI, 3NEKTPONIUTUUYECKANA ANCCOLMALMSA, CTENEHb ANCCOUMaLNN,
OKMC/IUTE/Ib, BOCCTAHOBUTENb, 3/IEKTPO/INZ, CKOPOCTb XMMUYECKOW PEaKLUU, XMMUYECKOE
paBHoBecue)

TEOPUM N 3aKOHbI (TEOPMA XMMMUYECKOTO CTPOEHMA OpraHMyeckunx sewects A.M. ByTneposa,
Teopua aNeKTPOAUTUYECKOM anccoumaumm, MNepuoanyeckunii 3akoH A.1. MeHaeneeBa, 3aKoH
12 COXPaHEHMA MaccCbl), 3aKOHOMEPHOCTUN, CUMBOJINYECKUI A3bIK XUMUKN, MUPOBO33pPEHYECKNE

' 3HaHMA, NIeXKaline B OCHOBE MOHUMAHUA MPUYNMHHOCTU U CUCTEMHOCTU XMMUYECKUX ABIEHNN,
coBpemeHHble NpeacTaBaeHnA O CTPOEHMU BeL,EeCTBA HA aTOMHOM, MONEKY/IAPHOM U

HaaMONEKYNAPHOM YPOBHSAX

13 npeacrtaBieHna o MexaHn3max XMuMn4yeCcKnx peaKu,m‘/'l, TepMoANHaAMUNYECKUX N KWHETUYECKUX
' 3aKOHOMEPHOCTAX UX NPOTEKAHUNA, O XUMNYECKOM PaBHOBECUUN, ONCMEPCHbIX CUCTEMAX

d)aKTOIIOFVI‘-IECKVIe cBegeHunAa o CBOﬁCTBaX, COCTaBe, NnoNy4YeHNN n 6e3sonacHom
1.4 MCNO/Ib30BaHUWN BaXKHEMLWNX HeopraHM4YeCKnx n opraHN4YeCcKmnx BeLecTs B 6bITy n
HpaKTVIHECKOVI 0eATeNbHOCTU YeNnoBeKa

15 o6LLMe HayyHble NPUHLUMUMNBI XMMUYECKOro NPOU3BOACTBa (Ha Npumepe NpoM3BOACTBa
’ CEPHOW KMCOTbI, aMMMaKa, MeTaHO1a, NepepaboTku HepTH)

2 ChdopmMpPOBaHHOCTb YMEHWI BbISBAATD:

XapaKTepHble NPU3HAKN N B3aMMOCBA3b U3YYEHHbIX MOHATUIA, NPUMEHATL COOTBETCTBYIOLWME
2.1 MOHATMA NPU ONUCAHUU CTPOEHMA N CBOMCTB HEOPFAaHNYECKUX U OPFraHNYECKUX BELLECTB U UX
npespaLLeHnin

55 B3aMMOCBA3b XMMMNYECKUX 3HAHWUI C NOHATUAMM U NPeACTaBAEHUAMU APYTUX NPeaMEeToB ANA
’ 60/1ee 0CO3HaHHOro NOHNMMaHMA U 06 BACHEHUA CYLLLHOCTM MaTepuasibHOro eAUHCTBA MMPa

3 ChopmMMpPOBaHHOCTb YMEHMA UCMONb30BaTb:




3.1

HAaMMEHOBaHMA XMMUYECKUX COEANHEHNIN MEXAYHAPOLHOIo COl3a TEOPETUYECKOM U
NPWKNALHOM XMMUU U TPUBMAJIbHbBIE HA3BaHWUSA BELLECTB, OTHOCALLMXCA K U3YYEHHbIM
KNnaccam OpraHMYecKMX M HEOPraHUYECKUX COeaMHEH U

3.2

XMMMYECKYIO CUMBOJINKY A8 COCTaBaeHMA GOPMY HEOPraHUYECKUX BELLECTB,
MOJIEKYNSAPHBIX U CTPYKTYPHbIX (Pa3BEPHYTbIX, COKPALLEHHDBIX U CKeNEeTHbIX) Gopmy
OpraHMYecKuX BELLECTB

ChopmMMPOBaAHHOCTb YMEeHUA KnaccnduLMpoBaTh:

4.1

HeopraHM4yecKue BeLecTBa, CaMOCTOATE/IbHO BblGMpPaTb OCHOBaHMUA U KPUTEPUN ANA
KnaccuduKaLumMm M3ydyaembix XMMUYECKUX 06BbEKTOB

4.2

opraHn4yeckue seuwlectesa, CaMOCTOATE/NIbHO BbI6MpaTb OCHOBaAHWA U KpUTEPUUN ONA
KﬂaCCMd)MKaLI,MVI n3yvyaembiX XMMNYECKUX ob6bekTOB

4.3

No Pas/IMYyHbIM NPU3HAKaM (YMCNY U COCTaBY pearnpyowmx BeWwecTs, Tennosomy addekTy
peakuumn, USMEHEHUIO CTENEHEN OKUC/IEHUA 3/1IeMEHTOB, 06PaTUMOCTU peakL MK, y4acTmio
KaTa/nsaTtopa)

ChopMMPOBAHHOCTb YMEHMSA XapaKTePU30BaTb 3/IEKTPOHHOE CTPOEHWE aTOMOB (B OCHOBHOM
N BO3OYKAEHHOM COCTOAHMM) U MOHOB XMMUYECKUX 3nemeHTOB 1 — 4 nepnoaos
MNepuoaunyeckoit cuctembl .. MeHgeneeBa 1 Ux BaJIeHTHble BO3MOXXHOCTH, UCMOb3yA
MOHATUA S-, P-, d-3N1EKTPOHHbIE OPbUTaANN, SHEPreTUYECKME YPOBHU

ChopMMPOBAHHOCTb YMEHMA OBBACHATL 3aKOHOMEPHOCTN M3MEHEHWNA CBOMCTB XMMMYECKUX
31eMeHTOB 1 06pasyemMbIX UMW coeaMHEHWNI NO Nepuogam v rpynnam

ChopMMPOBaAHHOCTb YMEHMA COCTaBAATb YPaBHEHUA XMMUYECKUX PeaKkL it U pacKpbiBaTb UX
CYLWHOCTb:

7.1

OKMCINTENIbHO-BOCCTAHOBUTE/IbHbLIX PEAKLMI MOCPEACTBOM COCTaBAEHUA 3NEKTPOHHOIO
6anaHca aTUX peakuum

7.2

YpaBHEHMA peakLnit PasINyHbIX TUMNOB; MNOJIHbIE N COKPALLEHHbIE YPaBHEHUA peaKLmii
WMOHHOro 06MeHa, y4uTbIBan YCN0BUA, NPU KOTOPbIX 3TU peakumm ayT A0 KOHLA

7.3

peakuuii rmaposnsa, peakumnii KomnaekcoobpasoBaHUs (Ha NpUMepe r’MaPOKCOKOMMNEKCOB
UMHKA 1 atoMUHKA)

ChopMMPOBaHHOCTb YMEHMA NOATBEPKAATb:

8.1

Ha KOHKPETHbIX NPUMEpPax XapaKTep 3aBMCUMOCTU peakLUMOHHOM cnoco6HoCTH
OPraHNYEeCKUX COegMHEHMUI OT KPaTHOCTM U TUNA KOBaJIEHTHOM CBA3W (O- U TI-CBA3M),
B3aMMHOTO BAIMAHMA aTOMOB U Fpynn aTOMOB B MOJIEKYAX, a TaKKe OT ocobeHHocTel
peanusaummn pasinyHbIX MEXaHN3MOB NPOTEKAHUA peaKkLuuii

8.2

XapaKTepHble Xumunyeckue CBOMCTBA BeLlleCcTB COOTBETCTBYOLWNMHN SKCNEPUMEHTAMU U
3anmcamm ypaBHeHMVI XUMUNYECKUX peaKLI,MI7|

ChopmMMPOBAHHOCTb YMEHMA XapaKTeEPU30BaTb COCTAB M BaXKHeMLINe CBOWCTBA BELLECTB,
NPUHAANEXKALWMX K onpesenEéHHbIM Kaaccam M rpynmnam coeguHeHui (NpocTble BELLEecTBa,
OKCUAbI, TMAPOKCUAbI, CONU; YINEBOAOPOAbI, MPOCTbIE 3GUPbI, CIMPTbI, PeHObI, anbaernabl,
KETOHbI, KapOOHOBbIE KMCNOTbI, CIOXKHbIE 3UPLI, KUPbI, YTNEBOAbI, aMUHbI, aMUHOKUCIOTbI,
6enkun)

10

ChdopmMMpPOBaHHOCTb YMEHUS MPOBOAUTL PACYETLI MO XMMUYECKUM GOpMYyIam 1 YPaBHEHUAM




XUMUNYEeCKNxX peaKLI,Mﬁ C Mcnob3oBaHNem ¢M3VI‘-IECKMX BeNNYUH:

10.1

maccbl (06bEMa, KoNMYecTBa BellecTsa) NPoAYKTa peakLumnn, eciv 04HO U3 UCXOAHbIX
BELLECTB AaHO B BUE PacTBOpa C onpesenéHHO MaccoBOM A0/1ei pacTBOPEHHOTO
BELLECTBA MW AaHO B U36bITKe (MMeeT Nnpumech)

10.2

MaccoBOM UnM 06bEMHON A0NM, BbIXOAa NPOAYKTA peakuum

10.3

Tennosoro apdeKTa peakumi

104

06bEMHbIX OTHOLLIEHUI ra3oB

10.5

MO HAXOXAEHMIO XMMMYECKOM GOpPMY/bl BELLLeCTBa

11

BnageHue cuctemomn 3HaHUIM 0O MeToZax Hay4YHOro NO3HAHUA ABMIEHWUIN NPUPOAbI,
NCNO/Ib3yeMbIX B €CTECTBEHHbIX HayKaX M YMeHWe NPUMEHATb 3TN 3HAHUA Npu
3KCMepUMEHTaIbHOM UCCNeA0BaHUM BELECTB U AN 0ObACHEHUA XMMUYECKUX ABIEHUN,
MMEILLMX MECTO B MPUPOAE, NPaKTUUYECKOM AeATEe/IbHOCTU Ye/I0BEKA M B MOBCEAHEBHOM
KU3HU

12

ChdopmMpoBaHHOCTb YMEHUS NPUMEHATb (MCNO/1Ib30BaTb) 3HAHMA O COCTAaBE U CBOMCTBAX
BELLLECTB AN5 SKCNEePUMEHTA/IbHOM NPOBEPKM MTMNOTE3 OTHOCUTE/IbHO 3aKOHOMEPHOCTEN
NPOTEKAHUA XMMNYECKUX PEAKLMIA U MPOrHO3MPOBAHMA BO3MOKHOCTEN MX OCYLLECTBIEHMS;
CUCTEMHbIE XMMWYECKME 3HAHMA A11 06bACHEHMA U NPOrHO3MPOBAHUA ABMEHUIA, UMEOLLUX
€CTeCTBEHHOHaYYHY0 NPUpoAy; ANA NPUHATUA TPaMOTHbIX peleHnin npobiem B cUTyauusx,
CBSI3aHHbIX C XUMUEMN

13

ChopmMMpPOBaHHOCTb YMEHMA NAaHNPOBATb U NPOBOANTL XMMUUYECKUI SKCNEPUMEHT
(nonyyeHune n M3yyeHme CBOMCTB HEOPraHUYECKMUX M OPraHUYECKUX BELLECTB, KayeCTBEHHbIe
peaKkumm1 yrneBoaopoa0B Pas/IMYHbIX KNaCCOB M KMCNOPOACOAEPHKALLUX OPraHUYECKMX
BELLEeCTB, pelleHne sKCNepmMmMeHTalbHbIX 334a4 Mo Pacno3HaBaHMIO HEOPraHNYECKUX U
OpraHMYecKuxX BeLecTs) ¢ cobatogeHnem npasmn 6e3onacHoro 0bpalLeHns ¢ BELLLECTBAMMU U
nabopaTopHbIM 060pyA0BaHMEM; GOPMYIMPOBATL LEeNM UCCAef0BaHMA; NPeACTaBAATb B
pas3nnyHoi popme pesynbTaTbl SKCNEPUMEHTA, aHAIM3UPOBATb U OLLEHUBATb UX
[0CTOBEPHOCTb

14

ChopMMpPOBaHHOCTb YMEHUSA OCYLLECTBAATDL LLe/IeHaNPaB/EHHbIN MOUCK XMMMUYECKON
MHPOPMALUK B PA3IMYHBIX UCTOYHMKAX (HaydHas M y4ebHO-Hay4yHan MTepaTypa, cpeacTsa
MaccoBoi nHGopmaLmu, ceTb MHTEPHET 1 Apyrue), KPUTUYECKU aHaNU3NPOBaATb
XMMMYEeCKyto MHGopMaLmio, nepepabaTbiBaTb €€ N UCMO/b30BaTb B COOTBETCTBUM C
NnocTaB/IeHHOM y4ebHOM 3aaauen

15

ChopMMpPOBAHHOCTb YMEHMA NPOrHO3MPOBaTh, aHaIM3MPOBaTh N OLLEHUBATb MHPOPMALINIO C
no3uuniA aKoaorMyeckor 6esonacHOCTK NocaeacTBMin 6bITOBOM M MPOU3BOACTBEHHOM
0eATeNbHOCTN YeNoBeKa, CBA3aHHOM C NnepepaboTKol BellecTs; CpOpPMUPOBAHHOCTb YMEHWI
0CO3HaBaTb OMaCHOCTb BO3AENCTBUA Ha KMBble OpraHM3Mbl onpeaeEHHbIX BELLECTS,
NMOHMMAan CMbIC/ NOKa3aTeNa NpeaenbHOl AONYCTUMOW KOHLEHTPaLMW, U NOACHATb Ha
npumepax cnocobbl yMmeHblUIeHUA U NpeaoTBpaLleHNs UX BpeaHOro Bo3AeicTBuA Ha
OpraHn3m YyenoBeKa




MEPEYEHb 3/IEMEHTOB COAEPHKAHUA, MPOBEPAEMBbIX HA EM3 MO XMUMUU

Kog MpoBepsAeMblit 31eMeHT coaepKaHuA
1 TeopeTnyeckne oCHOBbI XMMNU
CtpoeHue BewectBa. CoBpemeHHasa Mmoae b CTpOeHUA aToma. PacnpeaeneHme sneKTpoHOB No
11 SHepreTUYecKMm ypoBHAM. Knaccnudukauma xummnyeckmnx snemeHTo. OcobeHHOCTU CTPOEeHUSA
' 3HepreTUYeCcKUX yPOBHEW aTOMOB (s-, p-, d-31emeHToB). OCHOBHOE U BO3OYKAEHHOE COCTOAHMUSA
aTOMOB. INEKTPOHHaA KOHPUrypaums atoma. BaneHTHble 3/1eKTPOHbI
Mepuoaunyeckan cuctema xmmmnyecknx anemeHTtos .M. Menaeneesa. PU3nyeckmin cmbicn
12 Mepuogmnyeckoro 3akoHa A.U. MeHaeneesa. MpUUYMHbI U1 3aKOHOMEPHOCTU M3MEHEHUSA CBONCTB
' 31eMEHTOB M UX COeAMHEHUI MO Nepuogam 1 rpynnam. 3aKOHOMEPHOCTM B USMEHEHUW CBOWNCTB
NPOCTbIX BELLECTB, BOAOPOAHbIX COEANHEHWI, BbICLUMX OKCUA0B U TMAPOKCUA0B
13 BaneHTHOCTb. DneKTpooTpuuatTenbHoOCTb. CTeneHb OKMUCAeHUA
Buapbl XuMmnyecKkol cBs3n (KOBaseHTHas, MOHHAsA, MeTAIZIMYECKas, BOAOPOAHAA) U MEXaHU3MbI eé
14 o6pasoBaHusa. MexmoneKkynspHble B3aMMOLENCTBMA. BelecTBa MONEKYASPHOIO U
' HEMOIEKYNIAPHOIO CTPOEHUA. TUMbl KPUCTANIUYECKMX PELLETOK. 3aBUCMMOCTb CBOMCTBA BELLECTB OT
TMNA KPUCTAN/IMYECKON PELLETKM
15 Xvmundeckas peakuma. Knaccmdumkauma XMMUYECKMX peaKkLLMin B HEOPraHMYEeCKOM U OpraHnYecKom
’ XMUMUN. 3aKOH COXPaHEeHMA MacCbl BELLEeCTB
1.6 CKopoCTb peakummn, eé 3aBUCMMOCTb OT Pa3/IMYHbIX PpaKkTopoB
1.7 Tennosble apdEKTbl XMMUYECKUX peakuunii. TepMoXMMHUYECKMe ypaBHEHNA
18 Obpatumble peaKkumn. Xumuyeckoe paBHosecue. PaKTopbl, BAUAIOLLME HA COCTOAHUE XMMUYECKOTO
' pasHoBecuA. MpuHumn fle WaTtenbe
19 dneKTponntTuyeckasa amccoumaumsa. CunbHble n cnabble anekTpoaunTbl. Cpesa BOAHbIX PacTBOPOB
' BELLLECTB: KMCNadA, HelTpanbHas, wenovyHasa. CteneHb guccoumaumm. Peakumm MoHHOro obmeHa
1.10 fmaponus coneit. MoHHoe npomnsseaeHue Boabl. BogopoaHbit nokasatens (pH) pacteopa
Cnocobbl BblpaXKeHUA KOHLLEHTPALLMM PAacTBOPOB: MacCcoOBasn 401 PAaCTBOPEHHOIO BELLLECTBa,
1.11 MOJIAPHAA KOHLUEeHTpauma. HacbiWweHHble N HeHacbIWeHHble pacTBOPbl, PAaCTBOPUMOCTb.
Kpucrannorngpatbl
112 OKMCINTEeNbHO-BOCCTaHOBUTENbHbIE peakumn. NoBeaeHWe BeLeCcTB B cpefax C pa3HbIM 3Ha4YeHnem
' pH. MeToabl aneKTpoHHOro banaHca
1.13 DNeKTPOIN3 PacTBOPOB U PACM/IaBOB CONEM
2 OCHOBbI HEOPraHNYECKOM XUMUK
2.1 Knaccndukaumsa HeopraHUYeCcKnx coeauHeHnn. HomeHKknaTypa HeopraHMYeCKUxX BeLLLecTs
59 XUMMUECKME CBOMCTBA BaXKHEMLINX MeTanNoB (HaTPUIA, Kaaun, KanbLUMn, MarHUin, anloMMHUIA, UUHK,
' XPOM, }Keneso, meap) U ux coeanHeHunin. Obwue cnocobbl NOYyYEHNA METANIOB
)3 XMMHUYECKMe CBOMCTBA BaxKHEMLLIMX HEMETANN0B (ranoreHoB, cepbl, a3oTa, docdopa, yrneposa u

KPEMHUSA) U UX coeaUHEHNIA (OKCUA0B, KUCNOPOACOAEPHKALUNX KUCNOT, BOAOPOAHbIX COeAUHEHW)




2.4

[eHeTMYeCKan CBA3b HEOPraHUYECKUX BELLECTB, NPUHAAEXALWMX K Pa3/IMYHbIM K1accam

2.5

HH#Par###N neHTUdMKAUMA HEOPraHNYECKUX coegnHeHn. KayecTBeHHbIe peakumn Ha
HeopraHMyeckune BeLw,ecTsa U MOHbI

OCHOBbI OpraHUYeCcKON XMMUKU

3.1

OCHOBHbI€ MOJIOXKEHNA TEOPUN XMMMUYECKOTO CTPOEHMA OPraHUYEecKnX coeguHeHmnin A.M.
ByTnepoB.a. YriepoaHblit cKeneT opraHMYeckon monekybl. KpaTHOCTb XMMUUYECKOM CBA3W. S- U p-
cBA3n. sp3-, sp2-, sp-rmbpumamsaummn opbutaneit aToMmoB yriepoaa. 3aBUCUMOCTb CBOMCTB BELLLECTB
OT XMMWYECKOTO CTPOEHMA MoneKyl. Fomonoru. Fomonornyeckuin paa. Msomepus n nsomepbl

3.2

MoHATHE 0 PYHKUMOHANbHOM rpynne. OpueHTaunoHHble 3¢ deKTbl 3amecTuTene

3.3

MpeAacTaBneHMe 0 KnacCUPUKaLMmM OpraHMYecKnx BeLecTs. HomeHKnatypa opraHnU4eckmnx
coeAMHeHuUI (cuctemaTmyeckas) u TPUBMaNbHbIE Ha3BaHUA BaXKHENLLIMX NpeAcTaBUTENel KNaccos
OpraHMYecKux BeLecTs

3.4

CB06OAHOPAANKABHBINA M MOHHBIN MeXaHW3Mbl peakumu. MoHATME 0 HyKneodune n anekTpodune.
Mpasuao MapKoBHMKOBA. [paBuno 3aliuesa

3.5

AnKaHbl. XMMYeCKMe CBOMCTBA a/IKaHOB: raIoreHNpoBaHmMe, AernapupoBaHne, Tepmuyeckoe
pa3noXKeHUe, KPEKWHT, M3oMepusaLma, ropeHme. MoayyeHune ankaHos. LnknoankaHbl. Cneunduka
CBOMCTB LMKN0A/IKAHOB C Ma/ibiIM Pa3MepoM LMKAA. Peakumum NnpucoegmMHeHUs U paanKanbHOro
3ameLeHunn

3.6

A/KeHbl. XMMUYECKME CBOICTBA: peakuum npucoeauHeHunsa (ranoreHMpoBaHme, rmapupoBaHue,
rmaporanoreHMpoBaHue, rnapaTaluma), ropeHns, OKUCAEHUSA U NoanMmepm3aumnun. NMpombllaeHHbIe U
nabopaTtopHble cnocobbl NOAYYEHMA aZIKEHOB

3.7

ANKaaueHbl. XMMUYeCcKmne CBOMCTBA alkaAMeHoB: peaKkLnmn npucoeanHeHuns (rmapuposaHme,
raforeHNpoBaHue), ropeHns u nonnmepmsauum. NonyyeHme ankagmeHos

3.8

ANKWHbI. XMMUYECKMe CBOMCTBA: PeakLnn NpucoeamnHeHns (raioreHMpoBaHue, rmapvpoBaHue,
rmgpaTaums, rmaporaaoreHMpoBaHNE) Kak cnocob Noay4eHns NOAMMEPOB U APYTUX NONE3HbIX
NpPoAyKToB. Peakunun 3ameLleHuns. FlopeHne aueTuneHa Kak MCTOYHUK BbICOKOTEMMNEPATYPHOTO
NAaMeHun 1A CBAPKKU U Pe3KM MeTannoB. [pumeHeHWe aLeTuieHa

3.9

ApeHbl. XMMMYecKkune cBoMCTBa 6eH30/1a: peakunm 31eKTpoPpuIbHOTO 3aMeLLeHus, NPUCOeaMHEHUS
(rmppuposaHue, ranoreHnMpoBaHue). Peakums ropeHna. OCoO6eHHOCTU XMMUYECKMX CBOMCTB
Tonyona. NonyvyeHme 6eH301a. OCOBEHHOCTM XMMUYECKMX CBOMCTB CTMpOAa. Moanmepusaums
ctmpona. Cnocobbl NosyyeHns U NPUMEHEHME apPOMaTUYECKMX YTIEBOL0POA0B

3.10

CnupTbl. NMpeaenbHble 04HOATOMHbIE CAMPTbI. XMMUYECKME CBOMCTBA: B3aMMOLENCTBUE C HATPUEM
KaK Ccnocob ycTaHOBIEHUS HAaANYMA TMAPOKCOTPYNMbl, C FaI0reHOBOAOPOAAMM KaK Crnocob
NoJsly4eHMA pacTBOpUTENEN, BHYTPU- U MEXKMOJEKYIAPHAA AernapaTtauma. Peakuma ropeHus.
MonyyeHune sTaHONA: peaKkuma BPOXKEHNA FNIOKO3bI, TMApaTaumna 3TUNEHA. ITUNEHTZINKOAb U
rMULEPUH KaK NpeacTaBUTeNN Npese/ibHbIX MHOTOaTOMHbIX CUPTOB

3.11

deHon. Xumuueckne ceoictea deHona (peakuum ¢ HaTpuem, rMAPOKCUAOM HaTpKUs, Bpomom).
MonyyeHue peHona

3.12

Anbaerngpl. XMMmUyecKkune cBOMCTBa NpeaesbHbIX anbAernaos: rmapupoBaHne; Ka4ecTBeHHble
peakuumn Ha KapboHUAbHYIO Fpynny (peakuma «cepebpaHoro sepkana», B3aumoaencrame ¢
rmapokcngom meam (Il). MonyyeHre npesenbHbIX anbaernaoB: OKUCAEHWE CNUMPTOB, TMAapaTaLmsa
aueTueHa. ALETOH KaK npeacTaBuTeNb KeTOHOB. OCOH6EHHOCTM peakuumn OKUC/IeHUs aLeToHa




3.13

KapboHoBble KUCNOTbl. XUMUYECKMEe CBOMCTBA Npeae ibHbIX O4HOOCHOBHbIX KapbOHOBbLIX KUCAOT.
Ocob6eHHOCTU XMMMUYECKUX CBOMCTB MYpPaBbUHOM KUCNOTbI. MNonyyeHne npeaenbHbiX 04HOOCHOBHbIX
KapbOHOBbIX KUCNOT: OKMCAEHUE aNlkaHOB, a/IKeHOB, NePBUYHbIX CNMPTOB, aNbAeruaos. Boiciimve
npeaenbHble U HenpeaenbHble KapboHOBbIE KUCNOTbI

3.14

CnoxkHble 3pupbl 1 KMpbl. CNOCobbl NoyYeHUs CIOXKHbIX 3¢MpoB. OBPaTUMOCTb peakuun
aTepnduKaunn. NMpUMeHeHMe CNOXKHbIX 3GMPOB B NULLEBOW M NAapPOMEPHOM NMPOMbILWIEHHOCTH.
Hunpbl Kak c/ioXKHble 3dUpbl FNLEPUHA U BbICLUMX KAPOOHOBBIX KUC/IOT. XMMMUYECKME CBOMCTBA
KUPOB: TMAPUPOBAHWE, OKUCIEeHWE. TMAPON3, N OMbIIEHUE, KUPOB KaK cnocob
NPOMbILL/IEHHOrO NOIYYEHUSA CONEN BbICLUIMX KAPBOHOBbIX KUCNOT. MbINd KaK COMM BbICLUMNX
KapbOHOBbIX KUCNOT

3.15

XrMun4yeckune CBOMCTBA IHOKO3bl: PEAKLMU C y4acTUEM CNIUPTOBLIX M anbAernaHom rpynn u
MOJIOYHOKUC/I0e BpokeHue. NprumeHeHWe TNIOKO3bI, €€ 3HaYeHUe B *KU3HeAeATe/IbHOCTH
opraHusma. lncaxapumgbl: caxaposa, masibTo3a. BocctaHasanBatowme n HeBOCCTaHaBAMBAlOLWME
ancaxapugbl. f'maponuns gucaxapmaos. lNoamcaxapumabl: Kpaxman, ranmkoreH. CtpoeHmne
MaKpOMOJIeKY/1 Kpaxmana, rIMKoreHa u uenntonosbl. Prusmyeckune cBomMcTBa Kpaxmana u
Lenntono3bl. XMMMYECKME CBOMCTBA Kpaxmana: rmaposins, KauecTBEHHAn peakuma ¢ MoA0M.
XMMMYeCKMe CBOMCTBA LLENNI0N03bI: TMAPOAN3, NonyyYeHne 3dMpoB Lenntonossbl. NMoHATMe 06
WCKYCCTBEHHbIX BOJIOKHAX (BMCKO3a, aUeTaTHbIN WENK)

3.16

AMWHbBI. AMWHBI KaK OpraHM4YecKkne OCHOBaHMA: peakLmu C BOLOW, KUCIOTaMK, PeakLma ropeHums.
AHUNVH KaK NpeacTaBUTEIb apOMaTUUYECKMX aMUHOB. XMMUYECKME CBOMCTBA aHUNHA:
B3aMMOAENCTBME C KUCNOTamuK, BpOMHOM BOAON, OKUCAeHue. MonyyeHne ammHOB
a/IKUNPOBaAHMEM aMMMaKa U BOCCTaHOBNEHWEM HUTPOMNPOU3BOAHbIX YINEBOLOPOA0B

3.17

AMUHOKMUCNOTBI U 6EKU. AMUHOKUCIOTbI Kak amMdoTepHble opraHuyeckne coeanHeHuns. OCHOBHbIe
aMWHOKMCNOTbI, 06pasytowme 6enkn. Xummudyeckme cBoincTea 6eK0OB: rmaponmns, geHatypaums,
KayecTBeHHble (LBETHbIE) peakunmn Ha 6enku

3.18

CTpoeHue 1 CTPYKTYypa NoAMMepoB. 3aBUCMMOCTb CBOMCTB NOIMMEPOB OT CTPOEHUA MOJIEKYI.
OCHOBHble CNocobbl MOYYEHMS BbICOKOMOIEKYNAPHBIX COEANHEHMIA: peaKkLMM NOIMMEPU3aLnUn 1
NoAMKOHAEHCaUMK. KnaccuouKkaLuma BONOKOH

3.19

MAEHTM(I)VIKBLI,MH OpraHn4ecKkux CO@,DMHQHMIZ. PeweHue IKCNEPUMEHTA/IbHbIX 3a4a4 Ha
pacno3HaBaHMe opraHM4YeCKmnxX BeLlecTs

3.20

eHeTMYeCcKan CBA3b MeXAy Knaccamm opraHM4yecKmnx COEAMHEHMﬁ

XMunA U *KU3Hb

4.1

Xnumuma B HOBCE,D,HGBHOﬁ HKU3HWN. I'Ipanma 6e3onacHoi pa60TbI C eAKnMU, roprov M M TOKCUYHbIMU
BeuwecTrsamm, cpeacrsamm 6bITOBON XMUK

4.2

Xumus 1 300poBbe. XummUA B MeauLmHe. XUMUA U CeIbCKOE XO3AMCTBO. XMMUA B
NPOMbILIEHHOCTU. XUMUA U SHEPreTUKA: NPUPOAHbIA U NONYTHbLIN HePTAHOM rasbl, UX COCTaB U
ucnonb3osBaHue. CoctaB HedpTU 1 eé NnepepaboTKa (NPUPOAHbIE UCTOUYHWUKKN YINEBOLOPOLOB)

4.3

XUMunaA 1 aKonorma. XMmudeckoe 3arpasHeHne OKpysKatoLel cpeapl U ero nocneacreus. OxpaHa
ruapocdepsbl, NoYBbl, aTmocdepbl, G0pbl U GayHbl OT XMMUYECKOTO 3arpasHeHus. NMpobnema
OTX0A0B M NO6OYHbIX MPOAYKTOB. AIbTEPHATUBHbIE UCTOUHUKU SHEPTUN

4.4

Ob6wwue npeacTaBNeHUA O NPOMbILWAEHHbIX CNOCO6AX NONYYEHUA XMMNYECKUX BELLECTB (Ha
npumepe NPou3BOACTBA aMMMaKa, CEPHOM KMCIOTbI). YépHas u LBeTHas meTannyprusa. CTekno u
CUAVKATHasA NPOMbILWIEHHOCTb. MPOoMbILWIeHHaA opraHMyeckaa Xumua. Cbipb€ A/1A OpraHUYeCcKo




MPOMbIWNIEHHOCTU

5 Tunbl pacyéTHbIX 33434

cq Pacuétbl macchl BeLecTBa Uan 06bEma ra3os No M3BECTHOMY KOJIMYECTBY BELLECTBA, Macce Uau
' 06BEMY O4HOIO U3 YYACTBYIOLMX B PEAKLUKN BELLECTB

5.2 PacuéTtbl TensioBoro apdekTa peakuymm

53 PacyéTtbl 06bEMHbIX OTHOLLIEHM FA30B MPU XMMUYECKUX peaKLmax

c 4 Pacuétbl maccbl (06bEMa, KONMYECTBA BELLLECTBA) NPOAYKTOB peaKLmu, eC/iM O4HO U3 BELLECTB AaHO
’ B U36bITKe (MMeeT npumech)

5.5 PacuyéTbl maccoBoi nnm o6bEMHOMN 4011 BbIXOAa NPOAYKTa peakLuMn OT TEOPETUYECKN BO3MOMKHOIO

c 6 Pacuétbl maccbl (06bEMa, KONMYECTBA BELLLECTBA) NPOAYKTa pPeaKkLumn, eCan OAHO M3 BELLECTB AaHO B
' BUAE pacTBOpa C onpeaeséHHON MacCcoBOM A0/1ei PacTBOPEHHOIO BELLECTBA

57 PacuyéTtbl c UCNoNb30BaHMEM MOHATUIA KMACCOBaA A0NA», KMONAPHAA KOHLEHTPaLMAY,
' «pPacTBOPUMOCTbY

cg HaxoxaeHne mosiekynapHoit Gpopmyibl OPraHMYecKoro BeLLEeCTBa No ero nAOTHOCTU U MacCoBbIM

AO0NAM 3INNIEMEHTOB, BXO4ALLKUX B €r0 COCTas, UM NO NPOAYKTaM CropaHuA




YYEBHO-METOAMNYECKOE OBECIMNEYEHWE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATE/IbHbIE YHEBHbBIE MATEPUAbI /1A YHEHUKA

METOOWNYECKUE MATEPWAJIbI ONA YHYUTENA

LUMPPOBbLIE OBPA3OBATEJ/IbHbBIE PECYPCbI 1 PECYPCbl CETU MUHTEPHET



