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NOACHUTENbHAA 3AMNMUCKA

Paboyas nporpamma no xumum Ha ypoBHe cpepHero obuiero obpasoBaHus
paspabotaHa Ha ocHoBe ®epgepanbHoro 3akoHa o1 29.12.2012 Ne 273-03 «006
obpasosaHun B Poccuiickon Pepepaumm», TpeboBaHWA K pesynbTatam OCBOEHUS
denepanbHon obpasoBaTenbHOM nporpammbl cpegHero obulero obpasosaHua(POrl
COQO), npeacrtaBneHHbix B deagepanbHOM rocyaapCcTBEHHOM obpasoBaTenbHOM
craHgapte COO, c y4étom KoHuenuuun npenogasaHus yuebHoro npeameta «XvuMmus» B
obpasoBaTtenbHbIx opraHusaumax Poccuiickon depepauun, peanunsyolx OCHOBHbIE
obpasoBaTtenbHble MpOrpammbl, W OCHOBHbIX MNonoxeHun «CTpaTern pasBuTUS
BocnutaHua B Poccuiickon ®epepaummn Ha nepuog o 2025 ropga» (PacnopsikeHne
Mpasutensctea P® ot 29.05. 2015 Ne 996 - p.).

XuUMuA Ha ypoBHe yrnybnéHHOro m3y4yeHus 3aHMMaeT BaXXHOe MeCTO B cUCTEME
eCTeCTBEHHO-Hay4yHoro obpasoBaHus yyawmxca 10-11 knaccos. N3yvyeHne npegmera,
peanunsyemoe B ycnosusx andgdepeHumpoBaHHoro, npodunbHoro oby4yeHus, npmssaHo
obecneyntb obLleobpa3oBaTenbHyld U OOLLEKYNbTYPHYIO MNOArOTOBKY BbIMYCKHUKOB
LLKONbI, HEODXoAUMY ANA aganTauumn ux K 6bICTPO MEHAIOLMMCS YCNOBUSAM XWU3HU B
coumyme, a Takke Ana nNpoformkeHns obyvyeHms B opraHmnsaumsx npodPecCnoHanbHoOro
obpaszoBaHmnA, B KOTOPbIX XMMUS SIBNSETCS O4HON U3 NPUOPUTETHLIX AUCLNMIIMH.

B nporpamme no xumun HasHaveHne npegmeTa «Xmmusay nonyyaet nogpobHyio
NHTEepnpeTauunio B COOTBETCTBMM C OCHOBoMonaraowmmmn nonoxennamm ®roOC COO o
B3anMooOyCnoBneHHOCTM Uenen, cogepxaHus, pesynbtaToB oby4yeHnsa n TpebosaHmii k
YPOBHIO MOArOTOBKM BbINYCKHUKOB. CBMAETENLCTBOM TOMY SABAAKTCA cnegylolue
BbINOSTHAEMbIE NPOrpaMmMon No XMMum OyHKLNK:

o WHPOPMaLMOHHO-METOANYECKAS, peanu3auns KoTopon obecneynBaeT
nonyyeHue npeacTaBneHUs O LUensax, cogepXaHun, obuwen crpaternn obyyeHus,
BOCMUTaHUA M pa3BuTusa obyyalowmxca cpeacTsamMmu npegmMeTa, u3ydaemoro B pamkax
KOHKpPETHOro npocuns;

o OpraHu3aunoHHO-NaHupytoLLas, KoTopas npegycmaTtpusaeT
onpegeneHue: NPUHUMNOB CTPYKTYPUPOBaHMS W NOCNEeAoBaTENbHOCTU  U3YYEHUS
y4yebHOoro matepmana, KonMYECTBEHHbIX U KAYECTBEHHbIX €ro XapakTepUCTUK; NOAXOL0B
K (bOpMMPOBaHUIO COAEpXKaTENbHON OCHOBbI KOHTPOMSt U OUEHKM obpasoBaTenbHbIX
OOCTWXEHUN oOy4alolmxca B pamkax WTOroBoW aTTectauuu B opme eauHoro
rocyjapCTBEHHOIo 3K3aMeHa Mo XUMuu.

[NMporpamma gng yrnyb6néHHoro nay4eHnsa XuMmnm:

o yCTaHaBNMBaeT MHBapMaHTHOe NMpeAMeTHOe coAepkaHue, obssaTtenbHoe
ONA U3yYeHUs B paMKax OTAeNbHbIX npodunen, npegycMmatpmBaeT pacnpeaeneHue u
CTPYKTYpUpOBaHWE €ro no Krnaccam, OCHOBHbIM cogepKaTenbHbIM NUHUsSM/pasgenam
Kypca,

. AaéT npumepHoe pacnpeneneHne y4ebHOro BpeMEHU, PEKOMEHAYEMOro
ANS U3YYEHUS OTAENbHbIX TEM;
° npeanaraetT nNpPUMEPHYH MNOCNeaoBaTeNbHOCTE  U3y4YeHus  yyebHoro

mMaTepuana c y4ETOM FTIOrMKU NOCTPOEHUS Kypca, BHYTPUNPEAMETHbLIX U MEXNPEAMETHbIX
CcBsiI3en;

. OaéT MeToanYECKyo MHTepnpeTauuio uenen n sagad usydeHus npegmerta
Ha yrnybnéHHoOM ypoBHE C y4ETOM COBPEMEHHbLIX NMPUOPUTETOB B CUCTEME CPELHErO



obuero obpasoBaHusi, cogep)KaTenbHOW XapakTEPUCTUKN MMaHNUPYEMbIX pPe3ynbTaToB
OCBOEHWS OCHOBHOW 0OpasoBaTenbHOW nporpammbl cpegHero obulero obpasosaHus
(NMMYHOCTHBIX, MeTanpeaMeTHbIX, NMPeAMETHbIX), a Takke C y4ETOM OCHOBHbIX BUOOB
y4yebHO-No3HaBaTeNbHbIX OeNcTBMA  O0y4alolweroca Mo OCBOEHWUID COoAep)KaHus
npegmeTa.

Mo BCEM Has3BaHHbIM NO3UUMAM B MporpamMme Mo XMMWUM nNpedycMoTpeHa
NPeemMCcTBEHHOCTb C 0Oy4YeHeM XUMUK HA YPOBHE OCHOBHOro obulero obpasoBaHus. 3a
npegenamMmu yCTaHOBMIEHHOW MporpammMon no xumunm obsisaTenbHOW (MHBapUaHTHOW)
cocTaBnsiowen cogepxaHusa yvyebHoro npegmerta «Xumusi» OCTAETCA BO3MOXHOCTb
BblbOpa ero BapuaTMBHOW COCTaBMAWOLWIEN, KOTopas [OSfKHa OrnpeaensaTbCs B
COOTBETCTBUM C HanpaBfieHNEM KOHKPETHOro npodunsa obyyeHums.

B cootBeTcTBUM € KOHUenTyanbHbiMu nonoxeHnamu ®rOC COO o HasHayeHun
npeameToB 6asoBoro u yrnybnéHHoro ypoBHENW B cucteme aunddepeHuMpoBaHHOro
oby4yeHns Ha ypoBHe cpeaHero obuiero obpasoBaHUsA XMMUA Ha YPOBHE YriyonéHHoro
N3y4eHUs HanpasfeH Ha peanu3auuio NPeemMCcTBEHHOCTW C nocrneaylolum 3Tanom
nonyyYeHns xmmmyeckoro obpasoBaHus B pamMmkax U3y4eHus cneumnanbHbiX €CTECTBEHHO-
Hay4HbIX M  XUMUYECKMX AUCUMNAWMH B By3ax W oOpraHusaumsx CcpeaHero
npodeccuoHanbHoro obpasoBaHus. B 3Ton cBA3M M3yyeHune npeameTta  «Xumusa»
OPWEHTUPOBAHO NPENMYLLIECTBEHHO Ha pacluMpeHue u yrnybneHue TeopeTndeckon n
NpakTU4ecKoW noaroToBkm obyvawowmxcs, BbiOpaBwnx onpeaenéHHbin  npodunb
oby4yeHnsa, B TOM 4ucne C MEepCrnekTMBOW MNOCMeayloLwero nonyyYyeHus XMMU4ecKoro
obpasoBaHua B opraHnsaumsix npodeccnoHanbHoro obpasosaHusa. Hapsagy ¢ atum, B
ceeTe TpebosaHmin PIFOC COO k nnaHMpyembimM pe3ynbTaTamM OCBOEHUs peaepanbHomn
obpasoBaTenbHOW nporpammbl cpegHero obujero obpasoBaHus u3ydeHue npegmeTa
«XMMUsI» OPUEHTUPOBAHO TaKkKe Ha pelleHWe 3agadvy BOCNUTaHUs WU couunanbHOro
pa3suTus obyyarLlmxcs, Ha POPMUPOBAHNE Yy HUX OBLLEMHTENNEKTYarnbHbIX YMEHUNA,
YMEHUI paunoHanusauumn y4ebHoro Tpyaa v 0606LIEHHBIX cnocoboB AEATENbHOCTH,
UMEIOLLMX MEXONCUNNITUHAPHBIW, HagnpeaMEeTHbIA XxapakTep.

CocraensitolmmMmy  npegMeTta «XUMUSI» Ha YpoBHE YrnybnéHHoro usyyeHus
aBnawTca yrnybnéHHble kypcbl — « OpraHnyeckas xumusa» u «ObLwasa n HeopraHuyeckas
xumus». [lpu onpegeneHun nogoxodoB K OTOOPY M CTPYKTYPHOW OpraHusauuu
COAEp>KaHNS 3TUX KYpCOB B NPOrpaMmme no XMMun 3a OCHOBY NPUHSATLI nonoxeHuns ®rocC
COO o pasnuuuax 6as3oBoro u yrnyGnéHHOro ypoBHemn usyyeHus npegmeTa.

OcHoBy copgepxaHus kypcoB «OpraHundeckas xumusa» u  «Obwaa wn
HeopraHmyeckas XMMus» COCTaBIISieT COBOKYMHOCTb MPEAMETHbIX 3HaHUW U YMEHWN,
OTHOCALUMXCA K Ba30BOMY YPOBHIO U3ydeHUsa npegmeTa. OTta cuctemMa 3HaHun nosnyyaer
onpefenéHHoe TeopeTuyeckoe [OMOMHEeHUe, MNO3BOMSALWEE OCO3HAHHO OCBOUTb
cywectBeHHO 6onbwunii 06bEM hakTonornyeckoro matepuana. Tak, Ha yrnybnéHHom
YpOBHE u3y4yeHus npegmeTta obecnedyeHa BO3IMOXHOCTb 3HAYUTENbHOrO YBENUYEHUSA
0bbEMa 3HAHUN O XMMWUYECKUX 3fIEMEHTax U CBOMCTBAX UX COEAWHEHUN Ha OCHOBE
pacLmMpeHns n yrnybneHus npeacTaBneHnin 0 CTPOEHUN BELLECTBA, XUMUYECKON CBA3M
M 3aKOHOMEPHOCTSAX MNPOTEKaHUs peakuui, paccMaTpuBaEeMbIX C TOYKU 3peHUst
XMMUYECKOW KUHETUKM U TepmoauvHamuku. W3ydyeHne nepuvoauyeckoro 3akoHa U
MNepuognyeckon CUCTEMbI XUMUYECKUX INEeMEHTOB 0asvpyeTcsi Ha COBPEMEHHbIX
KBaHTOBOMEXaHUYECKUX NPEeacTaBreHnMsaxX O CTPOeHMM aTtoma. XuMuyeckasi CBA3b
0OBACHAETCA C TOYKU 3PEHUSA IHEPreTUYECKUX U3MEHeHM npu eé& obpasoBaHuu U



paspyLleHnn, a TaKke C TOYKU 3peHns MexaHn3amoB eé obpasoBaHus. N3yvyeHne Tunos
peakumMn [ononHseTca (OPMUPOBAHUEM MNPEACTaBMEeHUA 00 3MNeKTPOXMMUYECKMX
npoueccax v anekTponu3e pacnnasBoB M pacTBOPOB BellecTB. B Kypce opraHudeckon
XMW NPU PacCMOTPEHUN peaKkLMOHHOW cnocoBHOCTU coeanHeHun yaenseTcsa ocoboe
BHUMaHWe Bonpocam 06 3MneKkTPOHHbIX 3pdekTax, 0 B3aMMHOM BIUAHUN aTOMOB B
Monekynax n MexaHnsamax peakumi.

Ocoboe 3HayeHne MMeeT TO, YTO Ha COoAEepXKaHWe KypcoB XMMUKU Yriy6néHHoro
YPOBHA U3yYeHUs ONSA KnaccoB onpegenéHHoro npoduns (rnaBHbiM obpa3om Ha ux
CTPYKTYPY M XxapakTep AOMNOSHEHUI K obLein cucteme npegMeTHbIX 3HaHWN) OKasblBakoT
BMUSAHWE CMEeXHble npeameTbl. Tak, HanpumMep, B cogepXaHuu npeamMmeTa AN Knaccos
XUMNKO-pusnyeckoro npocpuns Gonbluoe 3HadveHne byayT nmeTb aneMeHTbl y4ebHoro
MaTepuana no odwen xumuun. Npu nsydeHnm npegmeTta B JaHHOM criyvyae akueHT byaer
caenaH Ha OBLWHOCTb METOAO0B MO3HAHWS, OOLLHOCTb 3aKOHOB M TEOPWUA B XMMUMK U B
du3nke: aTOMHO-MONeEKynsipHasi Teopusi (MonekynsipHas Teopust B (pu3nke), 3akoHbl
COXpPaHEHMSA MaccCbl U SHEPrUM, 3aKOHbl TEPMOANHAMUKN, SNEKTPONn3a, npeacTasneHuns
O CTPOEHUN BELLECTB 1 apyroe.

B 10 Xe Bpems B cogepaHuu npegmMmeTta Ansa KnaccoB XMMUKO-OMONOrnyeckoro
npoduns Gonblunin yaeneHbi Bec ByaeT nmeTb opraHudeckas xumus. B atom cnyyae
npefocTaBnsaeTCA BO3MOXHOCTb Ans  6bonee 0BCTOATENbLHOrO  pPacCcMOTPEHMUA
XMMUYECKOW OpraHusaummn KneTkM kak GuonormyeckonW cuctembl, B COCTaB KOTOPOW
BXOAAT, K NpUMepy, Takme CTPYKTYPHbIe KOMMOHEHTbI, Kak nunuapl, 6enku, yrnesogbl,
HyKNenHoBble KUCroTbl W Apyrme. [lpyn 3TOM 3HaHMA O cocTaBe M CBOMWCTBax
npeacTaBuTENein OCHOBHbIX KMacCOB OpraHMYecKnx BeLUeCTB CryXaT OCHOBOW Ans
N3y4YeHuns CYLLHOCTUN npoueccoB hOTOCUHTESA, AbIXaHWUSA, NULLEBAPEHNS.

B nnaHe ¢opmMupoOBaHNUS OCHOB Hay4yHOr0 MMUPOBO33PEHUS, OCBOEHUS
obLleHay4YHbIX METOAOB MO3HAHUSA W OMbiTa NPAKTUYECKOrO MPUMEHEHUS HayuYHbIX
3HaHWA wun3yyeHne npegmetTa «Xumusi» Ha yrnybnéHHOM ypOBHE OCHOBaHO Ha
MeXnpeaMeTHbIX CBA3SX C y4ebHbIMU NpeamMeTamMuy, BXOAALWMMN B COCTaB NpeaMEeTHbIX
obnacten «EcTtecTBeHHO-HayuyHble npeameTbly, «MaTematuka M MHopMaTUKa» WU
«Pyccknin a3bIk n nuTepartypay.

Mpun udyyeHun yyebHoro npegmeTa « XuMusi» Ha yrinybnéHHOM ypoBHE Takke, Kak
Ha ypoBHE OCHOBHOrIO 1 cpefHero obuero obpasoBaHusa (Ha 6a3oBOM ypoBHe), 3a4a4en
NEepBOCTENEHHON 3HAYMMOCTU ABMSEeTCS (OPMMPOBAHME OCHOB HayKM XUMWUWU Kak
obnacTM COBPEMEHHOro ecTECTBO3HaHWUS, MPaKTUYECKON OESATENbHOCTU YerioBeka U
O[HOrO M3 KOMMOHEHTOB MUPOBOWN KynbTypbl. PelueHne aTton 3agayv Ha yrnybnéHHom
YpOBHE U3yYeHUs npeameTa npegnonaraet peanusaunio Takux Lenem, Kak:

J dopmupoBaHne npeactaBneHuii: O MaTepuanbHOM €eAWHCTBE MuUpa,
3aKOHOMEPHOCTSAX U NO3HaBaeMOCTU SBfIEHWW MpMpoAbl, O MECTE XUMUU B CUCTEME
€CTEeCTBEHHbIX HayKk U eé Begylien ponu B obecneyeHuun YCTOMYMBOrO pasBUTUSA
yenose4yecTBa: B peweHun npobnem ISKONMOrm4yeckon, 3HepreTU4eckom u nuLLeBOu
B6esonacHoCcTW, B pasBUTUM MeOUUWHbI, CO30AHUN HOBbIX MaTepuanoB, HOBbIX
WCTOYHUKOB 3Hepruu, B obecnedeHun paumoHanbHOro npupoaonorb3oBaHUs, B
dopmMUpoBaHNN MUPOBO33PEHUSA N OOLLEN KyNbTypbl YENOBEKa, a TaKKe 3KONOMMYECKU
060CHOBAHHOIO OTHOLLEHUS K CBOEMY 3,0POBbIO U NPUPOAHON cpeae;

J OCBOEHWE CUCTEMbl 3HaHWIA, neXawux B OCHOBE  XUMWUYECKOW
COCTaBAOLIEN €CTECTBEHHO-HAy4YHON KapTWHbl Mupa: yHOAMEHTanbHbIX MOHATUN,



3aKOHOB M TEOPUN XUMWUKU, COBPEMEHHbLIX NPEeACTaBfEHUN O CTPOEHWU BELLecTBa Ha
pasHbIX YPOBHAX — ATOMHOM, WOHHO-MOJSIEKYNAPHOM, HAOMONEKYNSpHOM, O
TepMOANHAMUYECKUX W KNHETUYECKUX 3aKOHOMEPHOCTAX MNPOTEKaHUA XUMUYECKMX
peakuuin, 0 XMMNUYECKOM paBHOBECUWN, pacTBOpax U AMCNEPCHbIX cuctemax, ob obLymx
Hay4HbIX NMPUHLUMNAX XMMUYECKOro NPOU3BOACTBA;

o hopmupoBaHue y obyyvaroLmxcs OCO3HaHHOro NOHUMaHUSA
BOCTPEDOOBAHHOCTM CUCTEMHbIX XUMUYECKUX 3HAHWUIA ANsi OO bACHEHNA KMNOYeBbIX e u
npobnem CcoBpeMEHHON XuMuK, AN OObACHEHMS N NPOrHO3MPOBAHWUA SIBMIEHUN,
NMELLNX eCTECTBEHHO-HaYYHYI0 NPUpoay; rPamoTHOrO peLLeHnsa npobnem, CBsA3aHHbIX
C XWMMWEeW, RAPOrHO3MPOBaHMSA, aHanuMsa W OUEHKM C MNOo3ULUKA  3KOMOrM4yeckon
BesonacHocTn nocnencTesnii GLITOBOM M NPOVM3BOACTBEHHOW OEATENbHOCTU YenoBeka,
CBSI3aHHOW C XMMUYECKUM NPOM3BOACTBOM, NCNONb30BaHNEM U NepepaboTKon BELLECTB;

. yrnybneHue npeacTtaBneHnii 0 Hay4YHbIX MeTogax No3HaHNsA, HeoBXoANMbIX
Ans npuobpeTeHnss yMEeHW’ OpMEHTUPOBATbLCA B MUpE BeELLECTB U 0ObACHEHUS
XVMWYECKNX ABMEHUN, UMEOLLUX MECTO B Npupoae, B NPakTU4EeCKon AEATENbHOCTU M
NoBCEAHEBHOM XWU3HMW.

B nnaHe peanusauuMm nepBooYepenHbIX BOCMUTATENbHBLIX W pa3BMBaOLLNX
PYHKLNA LLenoCTHON cuctemMbl cpegHero obLlero obpasoBaHns Npyn U3ydeHnun npeagmeTta
«Xrmuna» Ha yrnybnéHHom ypoBHe ocobylo akTyanbHOCTb npuobpeTaloT Takme uenm n
3agayn, Kak:

. BOCNUTaHMe ybeXaEHHOCTM B MNO3HABAaEMOCTU HABMEHUA NPUPOAbI,
yBaX€HUA K npoueccy TBopyecTBa B 0OMactu TeopeTUYecKUx W NpUKnagHbIxX
nccnegosaHMim B XUMUK,  POPMUPOBAHWE MWPOBO33PEHUSA, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKW;

o pasBuTME MOTMBaLMM K OOy4YeHWO W MNO3HAHWUIKD, CcrnocobHocTen K
CaMOKOHTPOMKO W CaMOBOCMUTAHUIO Ha OCHOBE YCBOEHUS 0OOLieyenoBeyvyeckux
LIEHHOCTEWN;

o pa3BuUTME NO3HaBaTENbHbIX MHTEPECOB, UHTENSIEKTYarbHbIX U TBOPYECKUX
cnocobHocTen oby4varomxcsi, popMUpPOBaHME Yy HUX CO3HATENbHOrO OTHOLLEHUS K
camMoobpa3oBaHWO U HenpepbiBHOMY 00pasoBaHMIO Kak YCMOBUIO  YCMELUHOM
npodgeccnoHanbHOM U OBLECTBEHHON AEATENbHOCTU, OTBETCTBEHHOIO OTHOLUEHUS K
CBOEMY 310pOBbI0 U NOTPEOHOCTN B 340pOBOM 0Bpase XKNU3HU;

. dopMMpoBaHNE YMEHUA U HaBbIKOB pPa3yMHOro npupoaonofib3oBaHuUs,
pas3BuUTUE 3KOMOrMYECKON KynbTypbl, NpuobpeTeHne onbiTa 06LEeCTBEHHO-NONE3HON
3KOSTOrMYECKON AEATENBLHOCTN.

OObwee yncno yacos, NPeAYCMOTPEHHbIX ANS1 U3YHEHUSA XUMUW HA YriyBGneHHOM
ypoBHe cpefHero obLiero obpasosaHus, coctaenseT 204 yacos: B 10 knacce — 102 yaca
(3 yaca B Hegentw), B 11 knacce — 102 yaca (3 yaca B Hegent).



COOEPXAHUWE OBYYEHUA
10 KINACC

OPrAHUYECKAA XUMUA

TeopeTuyeckne OCHOBbI OPraHUYeCKOU XUMUHU.

MpeamMeT 1 3HaYeHWe OpraHUYeckon xvmuw, npegcTasfieHne o MHOroobpasuu
OpraHn4Yecknx CoeanHeHUN.

OnNEeKTPOHHOE CTPOEeHME aToMa yriiepofa: OCHOBHOE M BO3DY»AEHHOE COCTOAHUS.
BaneHTHble BO3MOXHOCTM aTtoma yrnepoga. XuMuyeckas CBA3b B OpPraHUYeckux
coeguHeHuax. Tunbl rMbpuausauuyM aToMHbiXx opbuTtanen yrnepoga. MexaHuambl
obpasoBaHNA KOBaNeHTHOW CBA3U (OOMEHHbIi W [OHOPHO-AKUENTOPHbIA). Tunbi
NnepekpbiBaHNS aTOMHbIX opbuTanen, o- n m-ceasu. OgvHapHas, ABOMHaAA U TporHas
cBa3b. Cnocobbl paspbiBa CBA3EW B MONEKynax opraHuyeckux sellecTs. [loHaTne o
csobogHOM pagukane, Hykneodune n anekrpodune.

Teopusa cTpoeHus opraHumdeckmx coeanHeHuin A.M. byTtneposa n coBpeMeHHble
NpeacTaBfneHnss 0 CTPYKType Monekysn. 3HavyeHue Teopun CTPOEHUs OpraHUYecKux
coeavHeHnin. MonekynsipHble W CTPYKTypHble ¢opmynbl. CTPYKTypHble opMyrbl
pasnuyHbiX BWOOB: pasBEpHyTasl, COKpalwéHHasi, ckenetHasa. W3omepusa. Bugbl
N30MEepUMN: CTPYKTYpHas, MPOCTPaHCTBEHHas. ONeKTPOHHble 3PdeKTbl B Monekynax
OpraHNYEeCKMX COEANHEHUI (MHOYKTUBHbIA 1 ME30OMEpPHbIN 3P deKTbl).

MpeacrtaeneHme o knaccudumkaumm opraHudecknx Bewlects. [loHATne o
dyHKkuMoHanbHoW rpynne. lomonorusi. Momonorudeckue psagel. Cuctemartuyeckas
HOMeHknaTypa opraHudeckux coeguHeHuin (IUPAC) v TpuBManbHble HasBaHUSA
OTAENbHbIX NpeacTaBUTENEN.

OcofbeHHOCTM U Knaccudukaums opraHuyeckux peakumin. OKucnuTenbHo-
BOCCTAHOBUTENbHbIE peakuny B OpraHN4eckon Xumuu.

JKcnepuMeHTanbHble MeTOAbl M3y4YeHMst BELLECTB M WX MpeBpaLleHUN:
O3HaKoMneHne ¢ obpasuamu opraHMYeCcKMX BELLEeCTB W maTepuanamMu Ha Ux OCHOBE,
ONbITbl MO NPEBpaLLUEHU0 OpraHWYEcKMX BELLUECTB MpU HarpeBaHwuu (nnasnexHue,
obyrnnBaHue u ropeHne), KOHCTPYMpoBaHUE Moaenen MoneKyn opraHMYecknx BELLIECTB.

Yrnesogopoabl.

AnkaHbl. omonorudeckuin psg ankaHos, obwias dopmyna, HOMeHknatypa u
N3oMepusi. ONEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHWE MOMEKyNn ankaHoB, spi-
rmépuamsaumus aToMmHbix opbuTanen yrnepoga, o-cea3b. dusnyeckne CBOMNCTBa ankaHoB.

XvMuyeckne CBOMCTBA ankaHoB: peakuun 3ameLlleHus, u3omepusauunu,
AETOPVUPOBaHUS, LMKNM3auuW, NUponu3a, KpekuHra, ropeHus. [peacrtasneHve o
MEeXaHM3Me peakuui pagukanbHOro 3aMeLLeHus.

HaxoxgeHue B npupoae. Cnocobbl Nony4eHus u npuMeHeHne ankaHos.

Linknoankanbl. Obwas dopmyna, HoMeHknatypa u usomepus. OcobeHHoCTH
CTPOEHUSA U XUMUYECKUX CBOWCTB Marnbix (UMKNonponaH, uuknodbyTaH) M OObIYHbIX
(UMKNONEHTaH, UMKNorekcaH) uuknoankaHoB. Cnocobbl MonyvyeHus U nNpUMEHeHue
LMKnoankaHos.

AnkeHbl. omonorudeckuii psg ankeHos, obwas dopmyna, HOMeEHKnaTtypa.
OneKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOSIEKYS ankeHoB, sp2-rmbpuausauus
aTOMHbIX opbuTanei yrnepoga, o- U T-cBa3u. CTpyKTypHas v reomeTpuyeckas (Lmc-



TpaHc-) usomepusi. dusnyeckne CBOWCTBA aNkeHOB. XMMWYECKME CBOMCTBA: peakuuu
NPUCOEANHEHUS, 3aMELLEHUSA B A-NONOXEeHUe Npu ABOMHOW CBA3MW, NONMMepUsaumnn u
okucneHus. lNpasuno MapkoBHMKOBA. KayecTBeHHble peakuMm Ha [OBOWHYKO CBSA3b.
Cnocobbl Nony4eHnst 1 NPUMEHEHNE ankeHoB.

AnkagueHbl. Knaccudukauus ankagmeHoB (CONPSKEHHbIE, W30NMPOBAaHHbIE,
KymynupogaHHble). OCOBEHHOCTU 3MEKTPOHHOrO CTPOEHUA U XMMWYECKUX CBOWCTB
COnpskEHHbIX AueHos, 1,2- u 1,4-npucoeaunHeHrue. [lonumepusaunss CONPSKEHHbIX
AveHoB. Cnocobbl NonyyYeHns n NpUMMeEHeHNe ankagneHos.

AnkuHbl. 'omonorndyeckun psig ankuHos, oblwas ¢opmyna, HOMeHknatypa u
n3omMepusi. ISNEKTPOHHOE W MNPOCTPaHCTBEHHOE CTPOEHME MOSeKyn arnkuHoB, Sp-
rmbpugusaumsa atomHbix opbutanen yrnepopa. Pusanyeckne CBOWCTBA aNKMHOB.
XuMu4yeckne CBOWCTBA: peakuuyv NPUCOEaMHEHUs, AMMepu3auun U Tpumepusauumu,
okucneHuss. KucrnoTHble CBOWCTBA asfkMHOB, MMEILWMUX KOHLIEBYIO TPOWHYIO CBS3b.
KayecTBeHHble peakumMm Ha TPOMHYK cBs3b. Cnocobbl MoOnyvyeHus W NpUMeHeHue
arknuHoB.

ApomaTuyeckue yrnesoaopoabl (apeHbl). [lomonornyeckuin psg apeHos, obLias
dopmMyna, HoOMeHknaTypa u M3omepusi. ANEKTPOHHOE U MPOCTPAHCTBEHHOE CTpPOEHue
mMonekynbl 6eH3ona. dunsnyeckne cBocTBa apeHoB. XuMmuyeckme cBoncTea beHsona u
ero romosioroB: peakuuum 3amelleHus B OeH30NbHOM Konble W YrneBoAopOAHOM
pagukane, peakuun npucoeanHeHus, okucneHne romonoros 6eHsona. NpeacrasnexHne
06 opueHTMpyloLemM AeACTBUM 3amecTutenern B GEH30MbHOM KonbLe Ha npumepe
ankunbHbIX pagukanos, KapOOKCWNbHOW, TMOPOKCUIIbHOW, aMWHO- WU HUTPOrpynnbl,
atomoB ranoreHoB. OCOBEHHOCTM XMMW4YECKMX CBOWCTB cTupona. [lonumepusaunsa
ctupona. Cnocobbl Nony4eHnst U NPUMEHEHNe apoMaTUYECKNX YyrneBo40pPOAO0B.

MpupoaHbin ras. MonyTHbele HedTsHble rasbl. HedTb n €€ npoucxoxaeHue.
KameHHbIi yronb u npoaykTtel ero nepepabotku. Cnocobbl nepepaboTkn HedTU:
neperoHka, KPEKUHr (TEpMUYECKUIA, KaTanuTUYeckuin), pucopmMmuHr, nuponus. MNMpoaykrbl
nepepaboTkn HeEPTU, NX NPUMEHEHNE B NPOMbILLIIEHHOCTU U B ObITy.

"eHeTn4yeckas cBA3b MeXAy pasnuYHbIMUK KilaccamMu yrneBoaopoaos.

ONEKTPOHHOE CTPOEHME TranoreHnpPou3BOAHbIX  yrneBogoponoB. Peakuumu
3aMeLleHus ranoreHa Ha ruapoKcorpynny, HUTPOrpynny, LuMaHorpynmny, aMmuHorpynmny.
[leficTBne Ha ranoreHnpovsBoAHble BOAHOrO W CNWPTOBOrO pacTtBopa LUEMOYMN.
Bsavmopencteue  guranoreHankaHoB € MarHMem v umHkom. [loHsaTue o
MeTannoopraHu4ecKmnx COEAUNHEHUSIX. Wcnonb3oBaHue ranoreHnpon3BoOaHbIX
yrneesoaopoaos B ObiTy, TEXHUKE U NPU CUHTE3E OpPraHNYecknx BeLLecTB.

JKcnepuMeHTarnbHble METOAbI U3Y4YEHMS BELLECTB U UX NPEBpALLEHUIA: N3yYeHne
PU3NYECKNX CBOWCTB YrneBoAOPOAOB (pacTBOPUMOCTbL), KayYeCTBEHHbIX peakLuui
yrnesoAoOpoAOB pasfnu4yHbiX KrnaccoB (obecuBeynBaHue GPOMHOW WU MOLHOW BOAbI,
pacTBopa nepMaHraHaTa Kanuvs, B3aMmogencrene aueTuneHa c aMmMmmavyHbiM pacTBOPOM
okcupa cepebpa(l)), kauectBeHHoe obHapyXeHue yrnepoga n Boaopoaa B OpraHnyeckux
BELlecTBax, MoOfy4YeHne ITUNeHa W Uu3ydyeHne ero CBOWCTB, O3HaAKOMIIEHWE C
konnekunammn «HedTb» n «Yronb», ¢ obpasyamu nnactMacc, KayydykoB W pe3uHbl,
MOAEeNUpoBaHME MOMEKYN yrnesof0pOAOB U ranoreHnpou3BoAHbIX Yrineso40poaos.

Kucnopoacoaepxauime opraHu4yeckue CoeiMHEeHUA.

MpepenbHble ogHoaTOMHbIE cNUpPTLl. CTpoeHue Mmonekyn (Ha npumepe meTaHona
n aTtaHona). [omonoruyeckuii psg, obwas dopmyna, U3OMepusi, HOMeHknaTtypa u



knaccudukaumsa. dusmyeckne CBOWCTBA MNpeAenbHbiX OOHOATOMHbIX  CMUPTOB.
BogopoaHble cBs3u mexay Monekynamu cnmptoB. XMMWYECKMe CBOWCTBA: peakuun
3amelleHus, pJervapataumu, OKWUCNEHWs, B3aMMOOEWCTBME C OpraHUYecKUMn U
HeopraHnyeckumu kucrnotamu. KayecTBeHHast peakuuss Ha OAHOATOMHbIE CMUPThI.
[eicTtBne ataHonma u meTaHona Ha opraHuam 4enoBeka. Cnocobbl nonyveHus u
NPUMEHEeHne ogHOaTOMHbIX CNUPTOB.

MNpocTble adupbl, HOMeHknaTypa u nsomepus. OcobeHHOCTU UNYECKUX |
XUMUYECKNX CBOWCTB.

MHoroaToMHble CNUPTbI — ATUMEHITINKONb U IULUEPUH. PUanyeckne n xummdeckne
CBOWCTBA: peakuuMnm  3aMeLleHusi, B3auMoOeNcTBME C  OpraHWyYeckumu wu
HeopraHU4eckUMn KUCNoTaMu, KayeCTBEHHas peakuuMs Ha MHOroaTOMHbIE ChUPTbI.
[MpeactaBneHne o MexaHuame peakuuii HykneodunbHOro 3amelleHus. [Jencrtene Ha
opraHunsm yenoseka. Cnocobbl NoNy4YeHUs 1 NPUMEHEHNE MHOTOATOMHbIX CIIUPTOB.

®eHon. CTpoeHne Monekynbl, B3aUMHOE BMAWSHUE TUOPOKCOrPYnnbl U
6eH3onbHOro sigpa. Pusnyeckme ceonctea peHona. OCOBEHHOCTN XMMUYECKNX CBOWCTB
deHona. KayecTBeHHble peakumm Ha deHon. TokcuvHocTb dheHona. Cnocobbl
nony4eHusa n npumeHeHune deHona. PeHondopmansaernagHas cmona.

KapboHunbHble coeguMHeHuss — anbgervabl U KETOHbl. ONEKTPOHHOE CTPOeHue
kapboHunbHOW rpynnbl. [omMonornyeckne psigbl anbAerMgoB W KETOHOB, obLas
dopmyna, nsomepusa n HomeHknatypa. ®usmyeckne CBOWCTBA anbAernaoB U KETOHOB.
Xumnyeckme CBOWCTBaA anbAernioB U KETOHOB: peakuun npucoeauHenunsi. OkucneHue
anbgernaoB, KayecTBEHHble peakuunm Ha anbgerngbl. Cnocobbl nonyveHua un
NpUMeHeHne anbaervaoB U KETOHOB.

OpHoocHOBHbIE npegenbHble kapboHoBble KMcnoTbl. OCOBEHHOCTU CTpOEeHUs
Monekyn kapboHoBbIX kucnot. M3omepus M HomeHknatypa. Pusnyeckue cBOUCTBA
O[HOOCHOBHbIX npefenbHbiXx KapboHoBLIX KucnoT. BogopogHble CcBA3WM  Mexay
Monekynamm KapboHOBbIX KUCMOT. XMMWUYECKME CBOWCTBA: KUACMNOTHble CBOWCTBA,
peakums aTepudwukauMuM, peakumMm C yvacTuem yrrneBOoA4OPOAHOro  pagukana.
OcobeHHOCTW CBOWCTB MypaBbWHOW KUCMOTbl. [MOHATME O NPOU3BOAHbLIX KAapOOHOBbLIX
KMCNOT — CNOXHbIX 3acpupax. MHoroobpasue kapboHoBbIX KUCNOT. OCOBEHHOCTU CBOMUCTB
HenpegenbHbIX W apomMaTU4eckux KapbOOHOBbLIX KUCMOT, AMKApOOHOBBLIX KWUCHOT,
rMapokcukapboHoBbix  kucnoT. [lpeactaButenu  BbiCLLUMX — KApOOHOBBLIX  KUCNOT:
cTeapuHoBas, ManbMWUTUHOBAs, ONleUHOBAas, JlUHOMesas, JIUHOMEeHO8asi KUCMNOThI.
Cnocobbl nonyyYeHns n npUMeHeHne KapboHOBbLIX KUCMOT.

CnoxHble acupbl. omonornyeckuii pag, obwas dopmyna, usomepuss wu
HOMeHKnaTypa. Pu3n4eckme n XuMmyeckme CBOWCTBA: MMAPONM3 B KUCMON U LLENOYHOM
cpege.

Xupbl. CTpoeHve, u3nyeckne M XUMUYECKME CBOWCTBA XWPOB: MMApONnu3 B
Kucnon u wenoyHon cpepe. OcobBeHHOCTU CBOWCTB XXWPOB, COAEpXKaluMx OCTaTKu
HenpeaenbHbIX XUPHbIX KUCNOT. XXupbl B Npupoae.

Mbina kak conu BbiCLUMX KAPOOHOBBIX KACNOT, UX MOtOLLEE AENCTBME.

O6was xapaktepuctuka yrneesogos. Knaccudukauus yrnesogoBs (MOHO-, Au- u
nonucaxapuabel). MoHocaxapugbl:  rnokosa, ¢GpykTosa, ranaktosa, pubosa,
Aesokcupubosa. Pusanyeckue CBOWCTBA U HaxoxaeHue B npupope. POTOCUMHTES.
XvMUYeckune CBOMCTBA MMIOKO3bl: peakuum ¢ ydacTUeEM CNMPTOBbLIX U anbAerngHou rpynn,
cnupToBOE U MOMoYHokucrnoe 6poxeHue. lNMpumeHeHue rnoko3bl, €€ 3HayYeHue B



XU3HEOeATENbHOCTM opraHuama. [ucaxapuabl: caxapo3a, ManbTo3a W Iakrosa.
BoccTaHaBnmBaoLme 1 HeBOCCTaHaBnMBawLWwue gucaxapuabl. 'maponus aucaxapuaos.
HaxoxaoeHve B npupoae u npumeHeHue. [lonucaxapuabl: Kpaxmarn, T[NUMKOTeH |
uennionosa. CTpoeHMe MaKpOMOMeKyn Kpaxmarna, [fMKoreHa W LUennonossbl.
dusnuyeckne CBOWCTBA Kpaxmana v Lennonosbl. Xmmuyeckne CBOWCTBA Kpaxmana:
rMAPONU3, Ka4yeCTBEHHasi peakuusi ¢ MogoM. XMMUYEecKue CBOWCTBA LIENMHONO3bI:
rmaponus, nonyyeHuwe 3cupoB uenntonosbl. MNoHATME 06 MCKYCCTBEHHbIX BOMOKHaX
(Bucko3a, aueTaTHbIN LLENK).

OKcnepuMeHTarnbHble MEeTOAbl W3yYeHWst BewecTB W UX MpeBpaLLeHWii:
pacTBOPMMOCTb Pas3nuU4HbIX CMMPTOB B BOAE, B3aMMOLEWCTBWE 3dTaHONa C HaTpueEM,
OKUCINIEHNe 3TUMOBOro cnvpTa B anbAerng Ha packanéHHoOW Me[HOW NpOBOOoKe,
OKWUCMEeHMe 3STWUMOBOrO CnupTa AWXPOMATOM Kanusa (BO3MOXHO WUCMonb3oBaHue
BUJEeOMaTepunanoB), KadyeCcTBEHHble peakuum Ha anbgernabl (C  rMApOKCUAOM
anammuHcepebpa(l) n rmgpokcmgom megwu(ll)), peakuma rnuuepuHa € rMAPOKCMAOM
megu(ll), xumuuyeckue CBOICTBa pacTBopa YKCYCHOW KWCMOTbI, B3aumoaencTeue
pacTtBopa rnko3bl ¢ rugpokcugom meau(ll), B3anmopencTeme Kpaxmana Cc Moaom,
peLLeHne aKcrepuMeHTanbHbIX 3agad no temam «CnupTel 1 deHonbl», «KapboHosble
Kncnotbl. CroXHble apupbl».

A3oTcoaepxalwme opraHM4eckme cCoefUHEHUs.

AMVHbI — oOpraHuyeckue npousBodHble ammuaka. Knaccudwukauma amMuHOB:
anudaTtnyeckne n apomaTMyeckme; nepBuYHble, BTOPUYHbIE N TpeTuyHble. CTpoeHne
Monekyn, obwasa dopMmyna, M3oMepwsi, HOMeHknatypa W usnyeckne CBOWNCTBA.
Xumuyeckoe cBoicTBa anndaTU4ecknx aMMHOB: OCHOBHbIE CBOWUCTBA, ankunuposaHuve,
B3aMMOAENCTBME NEPBUYHBIX aMUHOB C a30TUCTON Kncnoton. Conu anknnammoHus.

AHUNWH — NpeacTaBUTENb aMUHOB apomaTudeckoro psaa. CTpoeHue aHunuHa.
B3aumHoe BnusiHWE rpynn aToMoB B Morekyne aHunuHa. OcobeHHOCTU XUMUYECKUX
CBOWCTB aHunuHa. KauyecTBeHHble peakumm Ha aHunuH. Cnocobbl nomnyyYeHua wu
npuMeHeHne anudaTnyeckux aMmHoB. MonyyeHvne aHunnHa n3 HuTpobeHsona.

AMUHOKMCINOTLI. HomeHknaTtypa mn usomepusa. OTgenbHble npeactaBUTENU a-
aMWHOKMCINOT. MUUMH, anaHuH. duanyeckne CBOUCTBA aMUHOKUCMOT. XUMUYECKUE
CBOWCTBA aMWHOKWUCNOT Kak aM@OTEPHbIX OpraHUYecknx COoeAuHEeHWUNA, peakuus
NONMKOHAEHcaUMK, obpasoBaHue nentugHow cBA3W. buonornyeckoe 3HaveHue
amuHokucnoT. CUHTE3 1 rmaponus nenTuaos.

Benkn kak npupoaHble nonumepbl. [lepBuyHas, BTOpUYHas W TPETUYHasA
cTpyktypa 6enkoB. Xumuyeckue CBOWCTBA Oenkos: rnmaponus, AeHaTypauus,
KauyeCTBEHHbIE peakuun Ha 6enku.

JKcrnepuMeHTanbHble MeToAbl W3yYeHuUs BewecTB W WX npeBpaleHuit:
pacTBopeHne 6enkoB B BOAE, AeHaTypauus 6enkos npu HarpesaHuu, LBETHbIE peakuunn
Ha Oenku, pelleHrMe aKCnepuMeHTanbHbiX 3agady no Temam «A3oTcoepxaliue
opraHuyeckne coeamHeHus» n «PacnosHaBaHue opraHUYecKuX CoeauHeHUn».

BbicokoMorneKynsipHble COeAUHEHMUS.

OCHOBHbIE MOHATUA XUMUW BbICOKOMOJSIEKYNSAPHbLIX COEAUHEHUA: MOHOMED,
NONMMEpP, CTPYKTYPHOE 3BEHO, CTEMEeHb NonMMepusaLuun, CpedHAs MOoneKynsipHas
macca. OCHOBHbIE MeETOAbl CUHTE3a BbICOKOMONEKYNSAPHbIX COEAUHEHUA —
nonmMmepusaumsi U NONIMKOHAEHCaLMS.



MonnmepHble  maTepmanbl. [lnactmaccbl  (MONUITUMEH,  NONMUNPOMUIEH,
NONVBUHUNXNOPUA, nonucTmpon, nonumeTunMeTakpunar, nonukapboHaTbl,
nonuatuneHtepedTanar). YTunusaumsa n nepepaboTka nnacTtuka.

OnacTomepbl: HaTypanbHbIA Kayyyk, CUHTETUYECKMe Kaydyku (OyTagmeHoBbIW,
XNOPONPEHOBbIN, U30MNPEHOBbIN) U CUNNKOHbLI. Pe3nHa.

BonokHa: HaTypanbHble (XIOMOK, LUEepCTb, LUEMK), WUCKYCCTBEHHble (BMCKO3a,
aLeTaTHOE BOJIOKHO), CMHTETMYECKNE (KanpOH 1 faBcaH).

MNMonumepsbl cneunanbHOro HasHaveHusa (TednoH, Kesnap, 3NeKTPonpoBoAALLne
nonumepsl, buopasnaraemblie NONMMEPHI).

JKkcnepuMMeHTanbHble MEeTOAbl W3YYeHUA BelwecTB W UX NpeBpaLlleHui:
O3HakoMneHne ¢ obpasuamy nNPUPOAOHLIX U MCKYCCTBEHHbLIX BOJIOKOH, nnacTmacc,
Kay4yKoB, peLleHne aKcnepuMeHTanbHbIX 3agady no Teme «PacnosHasaHue nnactmacc u
BOMOKOHY.

Pac4éTtHble 3agaun.

HaxoxpgeHne mMonekynsipHon ¢OpMynbl  OpraHM4Yeckoro CoeAuHEeHus no
MacCOBbIM [ONIAAM 3M1EMEHTOB, BXOASALMX B €ro COCTaB, HaxoXAeHWe MONEeKynapHoWn
hopMyribl OpraHNYeckoro coeguHeHust no macce (06bEMY) NPOAYKTOB CropaHwus, no
Konn4yecTBy BeLlecTBa (Macce, 00BbEMY) NPOAYKTOB peakumm n/unnm NcxoaHbiX BELLECTB,
yCTaHOBIIEHNE CTPYKTYPHON DOPMYynbl OpraHM4eckoro BellecTBa Ha OCHOBE ero
XMIMUYECKMX CBOWCTB UnNn cnocoboB nonyvyeHus, onpegeneHve Aonn Bbixoda npoaykra
peakumm OT TeopeTU4EeCKN BO3MOXHOrO.

MexnpeameTHble CBA3MW.

Peannsaumsa mexnpegMeTHbIX CBA3ER Npu u3yvyeHun opraHnyeckon xmmmm B 10
Knacce OCYyLEeCTBSIeTCA 4Yepe3 MUCMonb3oBaHMe Kak OOLMX ecTeCTBEHHO-HayYHbIX
MOHATUIN, TaK M NOHATUW, NPUHATBLIX B OTAEMbHbLIX NpegMeTax eCTeCTBEHHO-Hay4YHOro
uukna.

OOwue ecTecTBEHHO-HAYYHbIE MOHATUA: SIBNEHWE, HayyHbId pakT, runoTtesa,
TEOpWs,, 3aKOH, aHanuMs3, CuHTe3, Knaccudukaums, HabnogeHne, uU3MepeHue,
3KCNEPUMEHT, MOAENb, MOAENUPOBAHNE.

dusnka: maTepusi, aToM, ANEKTPOH, NPOTOH, HENTPOH, MONeKyna, 3HepreTU4eCcKnin
YpPOBEHb, BELLECTBO, Teno, obbém, arperatHoe COCTOsiHME BeLlecTBa, (pusnyeckue
BEMUYUHbI, €AUHULbI UBMEPEHNSA, CKOPOCTb, 3HEPIUs, Macca.

Buonorna: knetka, opraHusMm, akocuctema, Ouocdepa, MeTabonusm,
HacneaCTBEHHOCTb, aBTOTPOMHLIA M reTepoTpodbHbIA  TUN  NUTaHuA, OBpoxeHue,
doTocuHTES, AblXaHne, 6enku, yrneBoabl, X1pbl, HYKNENHOBbLIE KUCMOTbI, PEPMEHTHI.

[eorpadusa: nonesHble nckonaemble, TONANBO.

TexHonorvsa: nuwiesble NPOAYKTbI, OCHOBbI pPaLMOHANbHOrO MUTaHWUSA, MotoLne
cpefncTsea, MaTtepuarnbl U3 UCKYCCTBEHHbIX U CUHTETUYECKUX BOSIOKOH.



MIAHUPYEMBIE PE3YJIbTATblI OCBOEHUA MPOTPAMMbBI MO XUMUN HA
YIMYBJIEHHOM YPOBHE CPEAHEIO OBLENO OBPA30OBAHUA

JINYHOCTHDbIE PE3YJIbTATDbI

B cooTtBeTCTBUM C CUCTEMHO-OEATENBbHOCTHBIM MNOAXOAOM B CTPYKType
NMYHOCTHbIX Pe3ynbTaToOB OCBOEHUS npeameTa «XMMusa» Ha ypoBHE cpefHero obLiero
obpasoBaHMsA BblAENEHbl Creayllme CoCcTaBnslowme: 0COo3HaHWe obyvarommucs
POCCUNCKON rpaxgaHCcKon WOEHTUYHOCTH; rOTOBHOCTb K  camopasBuUTuio,
CaMOCTOSAITENBbHOCTU W CaMOOMNPEAENEHUD; HanuuMe MoTuBauunm K oby4veHuto;
FOTOBHOCTb M CMOCOBHOCTL 0By4atoLnXCcs pyKOBOACTBOBATLCA NPUHATLIMU B 0bLLEeCcTBe
npasunaMmm W HoOpMaMu MOBEAEHWS; HanWyme npaBOCO3HAHUA, 3KOMOrNMYECKOM
KynbTypbl; CNOCOOHOCTb CTaBUTb LIENN U CTPOUTb XKU3HEHHbIE MNIlaHbl.

JIN4HOCTHbIE  pe3ynbTaTbl  OCBOEHWUST  npegmeTa  «XUMuUss»  OTpaxaroT
‘chOPMMPOBAHHOCTL  OMbITA NO3HABATENbHOM W NPAKTUHYECKOW  [AEATErbHOCTY
obyuvatomxcsa B npouecce peanusaumm obpasoBaTefnibHON OEATENBHOCTU.

JIn4HOCTHbIE  pe3ynbTaTbl  OCBOEHWs  npegmetTa  «XvMUs»  OTpaxaroT
C(POPMUPOBAHHOCTL  OMbiTa MNO3HABATENbHOW W  MNPAKTUYECKOW AEATENbHOCTU
obyuyatomxcsa B npouecce peanusaumm obpasoBaTeribHON AeATENbHOCTU, B TOM Yncne
B 4acTu:

1) rpaxxpaHCKOro BOCNUTAHUA:

OCO3HaHMA 00y4alLMMUCA CBOMX KOHCTUTYLUMOHHbLIX NpaB W obs3aHHOCTeW,
yBa)XKEHWNSA K 3aKOHY U NPaBOMNOPSALKY;

npeacTaBneHus o coumarnbHbIX HOPMax 1 NpaBmnnax MEXMNYHOCTHbIX OTHOLLEHUIA
B KONNEKTUBe;

FOTOBHOCTUM K COBMECTHOW TBOPYECKOW OEATENbHOCTU MPU CO3[4aHUMU y4eOHbIX
NPOEKTOB, peleHnn y4ebHbiX U no3HaBaTenbHbIX 3aday, BbINONMHEHUN XUMUYECKUX
3KCNEPUMEHTOB;

CMOCOBHOCTU MOHUMATb U MPUHUMATb MOTUBbLI, HAMEPEHUS, NOTNKY N apryMeHTbI
APYrux Npyu aHanmse pasnuyHbIX BUOOB Yy4eOHON OEATENBHOCTY,

2) NnaTPUOTUYECKOro BOCNUTAHUSA:

LUEHHOCTHOrO  OTHOLUEHWSS K WCTOPUMYECKOMY UM Hay4yHOMYy Hacneguio
OTEYECTBEHHON XUMUU;

yBaXEHUS K Mnpoueccy TBopYyecTBa B obnactm Teopuu U MpakTUYECKOro
NPUNOXEHNA XUMUU, OCO3HAHUA TOrO, YTO AAHHbIE HAayKU €CTb pe3ynbTaT ANUTENbHbIX
HabnoaAeHU, KPOMOTNUBbLIX 3KCNEePUMEHTANbHbBIX MOUCKOB, NOCTOAHHOIO TpyaAa YY4€HbIX
N NPaKTUKOB;

WHTepeca M no3HaBaTenbHbIX MOTUBOB B NOMyYEHUN U NOCneaylowem aHanuse
NHpopMaLnn o0 NepeaoBbiX AOCTUKEHUAX COBPEMEHHOW OTEYECTBEHHOW XUMUN;

3) AYyXOBHO-HPaBCTBEHHOIro BOCNUTAHUA:

HPaBCTBEHHOIO CO3HAHWUSA, 3TUYECKOro NOBEAEHUS;

CNOCOOHOCTM OUEHMBATbL CUTyaUUU, CBA3AHHbIE C XUMWUYECKUMU ABMEHUAMU, W
NPUHUMATb OCO3HaHHbIE PELUEHUs!, OPUEHTUPYACH HA MOparnbHO-HPaABCTBEHHbIE HOPMbI
N LLEHHOCTH;

rOTOBHOCTM OLIEHMBATL CBOE NOBEAEHUE 1 NOCTYMKU CBOUX TOBapULLEN C NO3ULIUIA
HPABCTBEHHbIX U MPABOBLIX HOPM U C Y4ETOM OCO3HAHUA NOCNeaCTBUMA MOCTYMNKOB,



4) dopMUpoBaHUA KyNbTYpbl 300POBbA:

NOHUMaHWS LIEHHOCTEN 340p0oBOro n 6esonacHoro obpasa xmsHu, HeobxoanmMocTu
OTBETCTBEHHOIrO OTHOLLEHUA K COBCTBEHHOMY (hU3NYECKOMY U NCUXNYECKOMY 300POBbIO;

cobniogeHns npasun 6e3onacHoro obpaweHns ¢ BewectBamu B ObITy,
NoBCEOHEBHOW XXN3HU, B TPYAOBOWN AEATENBHOCTY;

MOHUMaHMA LUEHHOCTW npaBui MHANBMAYANbHOrO U KOMNNEKTUBHOro 6esonacHoro
noBefeHNss B CUTyaLUsIX, YrpoXatoLmx 340P0BbI0 U XU3HK Noaen;

OCO3HaHUA MOCNEACTBUA W HENPUSATUSA BpedHbiX npuBbiHeK (ynoTpebneHus
arnkorornsi, HApKOTUKOB, KypPEeHUS);

5) TpyAoOBOro BOCNUTaHUA:

KOMMYHUKaTUBHOM KOMMNETEHTHOCTH B yyebHo-nccnegoBaTenbCKon
AesATenbHOCTN, 0bLEeCTBEHHO NONE3HON, TBOPYECKON N ApYrnx Buaax AesATEeNbHOCTY;

YCTAQHOBKWN Ha aKTMBHOE yyacTue B peLUeHUU NpakTU4eCcKMX 3agad coumnanbHow
HanpaBneHHOCTH (B pamMKax CBOEro Krnacca, LUKOfbl);

NHTepeca K NpakTU4ecKoMy U3y4eHunto npodeccui pasnnuyHoro poaa, B TOM ymcne
Ha OCHOBE NPUMEHEHUSA NPeAMETHbIX 3HAHWUIA N0 XUMUN;

yBaXKeHUA K Tpyay, Noaam Tpyaa u pesynbTatam TpyLoBOW AeATENbHOCTY;

FOTOBHOCTM K OCO3HAHHOMY BbIOOpY MHAMBMAYaNbHOW TpaekTopum obpasoBaHus,
Oyaywen npodeccum u peanus3aumm COOCTBEHHbBIX >XU3HEHHbLIX MfIAHOB C YYETOM
NNYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XMMUKN, MHTEPECOoB 1 noTpebHocTeln obulecTsa;

6) 3KONIOrM4eckKoro BOCNUTaHUA:

9KOMorm4yeckn uenecoodbpasHoOro OTHOLWIEHWS K TMPUPOAE KaK WUCTOYHMKY
CyLLEeCTBOBaHUSA XWU3HN Ha 3emne;

NOHMMaHus rnobanbHOro xapaktepa 3Konormdeckux npobnem, BRMAHUSA
3KOHOMMYECKUX MPOLIECCOB Ha COCTOAHWE NPUPOLAHON U coumanbHON cpenbl;

OCO3HaHNA HeobXOAUMOCTU MCMONb30BAHUA OOCTMKEHUN XUMUU ONSA peLueHus
BOMPOCOB paLMOHanbHOro NpupoLonofb30BaHuUS;

aKTUBHOIO HEeNnpuATUA OENCTBUWA, NPUHOCALLUMX Bpen OKpyXatollen npuponHou
cpefe, YMEeHWs nporHo3vpoBaTb HebNaronpuATHbIE 3KONOrMyYeckue nocneacTeus
npegnpvHMMaeMblx 4EACTBUR U NpeaoTBpallaTh UX;

HanMyusa pasBUTOrO SKOMOMMYECKOTO MbILUNIEHUS, 3KOMOTMMYECKON KynbTypbl,
onbiTa AEATENLHOCTU 3KOMOrMYECKOW HanpasreHHOCTU, YMEHUA PYKOBOACTBOBATbLCSH
MMU B NO3HaBaTENbHOW, KOMMYHUKAaTUBHON U coUManbHON NpPakTUKe, CMOCOBHOCTU U
YMEHUSA aKTUBHO NPOTUBOCTOSATb naeonorum xemogpobuu;

7) LEHHOCTKU HAY4YHOrO MNO3HAHUA:

MWPOBO33PEHNSA, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKu U
00LEeCTBEHHON NPAKTUKMK;

MOHMMaHNA cneumdUKn XMMUKN Kak Hayku, OCO3HaHUS eé ponu B opMUpoBaHnn
pauUMOHanbHOr0 Hay4YyHOro MbILMEHUSA, CO34AaHUM LENOCTHOro npeacrasneHns ob
OKpYy>KaloLLeM Mupe Kak O eQuMHCTBE NpuMpoabl M YernoBeka, B NMO3HaHUMU NPUPOAHbLIX
3aKOHOMEpPHOCTEN U peLleHnn npobnemMm CoxpaHeHUsa NPUPOAHOro paBHOBECUS;

y6exaéHHoCTM B 0COB0l 3HaYUMOCTU XUMUN A1 COBPEMEHHOW LUBUNM3aALUK: B
€€ TryMaHUCTUYECKOM HanpaBfeHHOCTU U BaXHOW ponvM B CO3gaHUMM HoBOW 6Oasbl
MaTtepuanbHOW KynbTypbl, B pelieHun rnobanbHbiXx Npobnem yCTOWYMBOro pasBUTUSA
YyernoBe4yecTBa — CbiIpbEBOW, IHEPreTUYECKON, NULLEBOM U 3KONOrnMYecKon GesonacHoCcTH,



B pasBUTUM MeAuUMHbI, obecneyeHnn yCrnoBWUIA YCMELIHOro TpyAa WU 3KOMOTMYecku
KOMCOPTHOW XMU3HWN KKAO0ro YneHa obLecTsa;

€CTeCTBEHHO-HAay4YHOW rPaMOTHOCTUN: NMOHUMAHWS CYLLIHOCTM METOAOB MO3HaHMS,
NCronb3yemMblX B €CTECTBEHHbIX HaykaxX, CMOCOOHOCTM WCMONb3oBaThb MNoOsyvyaemble
3HaHWA ANs aHanus3a u oObACHEHUS SBNEHUIA OKpYXKatoLero Mmpa u npouCXoasiuux B
HEM W3MEHEeHWh, yMeHUs aenatb ODOCHOBAaHHbIE 3aKIOYEHWS Ha OCHOBE Hay4HbIX
haKkTOB 1 UMEIOLLNXCS AaHHbIX C LIEMNbO NOMyYeHUs 4OCTOBEPHbLIX BbIBOAOB;

CNOCOBHOCTU CaMOCTOATENBHO UCNOSb30BaTh XMMUYECKNE 3HAHWUS ANA PeLUeHus
npobnem B peanbHbIX XXNU3HEHHbIX CUTYaLMSAX;

NHTEpeca K NO3HaHWIO, UCCrefoBaTeNbCKOW AEATENbHOCTH;

FOTOBHOCTM 1 CNOCOBHOCTM K HEMPEpPbIBHOMY 06pa3oBaHmio 1 camoobpas3oBaHuio,
K aKTUBHOMY MOSyYEHMIO HOBbIX 3HAHWWA MO XMMWW B COOTBETCTBUW C >KUIHEHHbLIMU
notpebHoCcTAMY;

UHTepeca K OCOBEeHHOCTAM Tpyda B pasnuuHbiXx cdepax npodeccrmoHanbHon
OEATENbHOCTMW. T

METAMNPEOMETHBIE PE3YJIbTATbI

MeTanpeameTHble pesynbTaTbl OCBOEHWS MpOrpamMmbl MO XMMWW Ha YpOBHE
cpeaHero obuero obpasoBaHMsA BKIOYALOT:

3Ha4YMMble ans dopmmpoBaHns MUPOBO33pPEHMS obyyaroLmxcs
MexXaucumnnuHapHole (MexnpeameTHble) obLleHayyHble MOHATUA, oTpaxatrowme
LIENOCTHOCTb HAY4YHOWN KapTUHbI MMpa 1 cneunduky MeTogoB NO3HAHWSA, UCNOMNb3yeMbIX
B €CTEeCTBEHHbIX HayKax (MaTepus, BELLECTBO, SHEPrus, ABMeHne, npouecc, cucTema,
Hay4HbIN pakT, NPUHLMN, rMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCneaoBaHue,
HabnogeHne, nsamepeHue, IKCNEPUMEHT U Apyrue);

yHuBepcarnbHble Yy4YebHble AencTBus (Mo3HaBaTesflbHble, KOMMYHUKATUBHbIE,
perynsatueHble), obecnevnsamowme opmMupoBaHne (yHKUNOHANbHOW rPaMOTHOCTU U
counansHon KomneTeHuun oby4varomxcs;

CNOCOBHOCTL 0By4YalLMXCA UCNONb30BaTb OCBOEHHbIE MEXAUCUMUMIUHAPHBIE,
MUPOBO33PEHYECKNE 3HAHUSA N YHUBEpPCarnbHble y4ebHble 4eACTBUS B NO3HaBaTENbHOM
N coumanbHOM NpakTuke.

MeTtanpeameTHble pesynbTaThl OTpaXkalT OBMageHWe yHuUBepcarbHbIMM
y4eOHbIMY No3HaBaTENbHbIMU, KOMMYHUKATUBHBIMU U PETYNATUBHBIMU AEACTBUSIMU.

Mo3HaBaTenbHble YHUBEpcanbHbie y4yeOHble AeNCcTBUA

1) 6a3oBble nornyeckme neUCTBUA:

CaMOCTOATESNBHO dopmynupoBaTb n akTyanusmpoBaTb npobnemy,
paccmaTpuBaTtb €€ BCECTOPOHHE;

onpefenATb UEenu [OeaTenbHOCTW, 3ajaBas napameTpbl U KpUTEpUM KX
AOCTUXKEHUSA, COOTHOCUTbL pe3ynbTaThl AEATENBHOCTM C NOCTABNEHHLIMW LEeNsMU;

NCcnonb30BaTh NPY OCBOEHUN 3HAHUI NPUEMbBI TOrMYECKOrO MbILLNIEHUS: BbIAENATD
XapaKkTepHble MPU3HaKU MNOHATUW W yCTaHaBNMBaTb WMX B3aMMOCBSA3b, WCMNOMb30BaTb
COOTBETCTBYHOLUNE NOHATUA ANS OO BbACHEHUS OTAENbHbLIX (DAKTOB U SIBNEHUN;

BblIOUpaTb OCHOBaHUSA U KPUTEPUM ANS Knaccudukaumm BELECTB U XMMUYECKUX
peakuui;



ycTaHaBnmBaTb  MPUYUHHO-CNEACTBEHHbIE  CBA3N  MexXay  U3yYaembiMu
ABNEHNAMU;

CTPOUTb JIOTMYECKUE pacCyXaeHus (MHOYKTUBHbIE, AeAYKTUBHbIE, MO aHanoruu),
BbIABMNSATb 3aKOHOMEPHOCTW U NPOTUBOPEYUss B pacCMaTpUBAEMbIX SBNEHUSX,
hopmynnpoBaTb BbIBOAbI U 3aKIIOYEHNS,

NPUMEHSITb B MpoLEecce MNO3HAHWS WCMOoNb3yeMble B XMMWUW CUMBONUYECKME
(3HakoBble) MoAenNun, Npeobpa3oBbiBaTb MOAENbHbIE NPEACTaBNEHNSA — XUMUYECKUI 3HAK
(cumBoOn) anemeHTa, xuMmudeckas opmyna, ypaBHEHVWE XUMUYECKOW peakuuu — npu
peleHnn y4yebHbIX no3HaBaTesflbHbIX U NPaKTUYecKuX 3afadv, NPUMEHATb Ha3BaHHbIEe
MOAENbHbIE MPEeACTaBneHus AN BbIABMEHUS XapaKTepHbIX MNPU3HAKOB W3y4YaeMbiX
BELLECTB N XMMUYECKUX peakLnii.

2) 6a3oBble uccnegoBaTesibCkue 4eUCTBUA:

BNageTb OCHOBaMW METOAOB HAy4YHOro MO3HaHWS BeLWEecTB W XUMUYECKUX
peakuni;

cdhopmynmpoBaTb Lenu 1 3agaym UccrnefoBaHus, UCnonb3oBaTb NOCTaBNEHHbIE U
CaMOCTOATENBHO CHOPMYNMPOBAHHbLIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHUA U
OCHOBbI AN (bopMupoBaHMA rMNOTE3bl NO NPOBEPKE MPAaBUMNbHOCTU BbiCKa3blBAaEMbIX
CYXOEHUN;

BNageTb HaBblkaMXW CaMOCTOSITENbHOMO  MMAAaHMPOBaHUA WU NPOBEAEHUA
YYEHNYECKNX IKCMEePMMEHTOB, COBEPLUEHCTBOBATb yMeHus HabniogaTb 3a XO40M
npouecca, CaMOCTOATENbHO NPOrHO3NPOBaTb €ro pesynbTaTt, opMynupoBaTtb
0006LeHns n BbiIBOAbI OTHOCUTENbHO OOCTOBEPHOCTU pe3ynbTaTOB MCCNeoBaHus,
cocTaBnsATb 060CHOBaHHbLIN OTYET O NpogenaHHon paboTe;

npuobpeTaTtb  OMbIT  YYEHUYECKOW  UCCrefoBaTenbCKOM U MPOEKTHOW
AEATENbHOCTU, NPOSIBNATL CMOCOOHOCTb M FOTOBHOCTb K CaMOCTOATENbHOMY MOUCKY
METOA0B PELLEHUA NPAKTUYECKNX 3a4a4y, MPUMEHEHNIO PA3NNYHbIX METOA0B NO3HAHUSA.

3) paboTa ¢ uHdopmMaLmen:

OPUEHTMPOBATLCH B Pa3NUYHbIX UCTOYHUKAX MHdopMauun (HaydHo-nonynsapHas
nuTepaTypa XMMUYECKOrO COAEPXKaHUS, cnpaBoYHble nocobusi, pecypckbl MHTepHeTa),
aHanuM3mpoBaTb MHpOpPMaLMIO pasnuyYHbIX BUAOB U POpM NpeacTaBrneHuns, KpUTu4eckn
oueHuBaTb €€ OCTOBEPHOCTb N HEMPOTUBOPEYMBOCTb;

dhopMynmpoBaTh 3anpockl U NPUMEHSITb pa3NnyHbie METOAbI NPY NMoucke n otbope
nHopmauun, HeobxogumMon Ans BbINOMHEHUS y4ebHbIX 3agad onpeaenéHHoro Tuna;

npuobpetatb  ONbIT  UCMNOMb30BAHUA  MH(OPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOMOIMM U PasfnYHbIX MOUCKOBBLIX CUCTEM;

CaMOCTOSITENbHO BblOMpaTk ONTUManbHY hOpMy nNpeacTaBneHus ndgpopmauum
(cxembl, rpachmkm, guarpaMmmebl, Tabnuubl, PUCYHKU U apyrue);

MCMNoNb30BaTb HayYHbIN A3bIK B Ka4eCcTBe cpeAcTBa npu pabote ¢ XMMUYECKOW
MHpopMaLMEN: NPUMEHSTL MEXNPEAMETHbIE (pU3nyeckne u matemaTUyeCcKue) 3Haku 1
cumMmBoOnbl, hopMynbl, abbpesnaTtypbl, HOMEHKNATYpPY;

MCNoNb30BaTb 3HAKOBO-CUMBOSIMYECKNE CPeaCcTBa HarnaaHOCTH.

KoMMyHUKaTUBHbIE YHUBEpCaribHble Y4eOHble AeUCTBUA:

3ajaBaTb BONPOCHI MO CyLUEeCTBY obCyxaaemoln Tembl B XoAe Auanora n/unu
ANCKYCCUK, BbiCKasbliBaTb uaeun, hopMynuposaTb CBOU NPeAnoXeHns 0THOCUTENbHO
BbINOMHEHUS NPEANOXEHHOW 3a4a4u;



BbICTYNaTb C nNpe3eHTaumen pes3ynbTaToB MNO3HaBaTENbHON AEATENbHOCTH,
MOMyYEHHbIX CaMOCTOATENIbHO MMM COBMECTHO CO CBEPCTHMKAMW MpU BbINOMHEHUU
XMMUYECKOro 3KCNepuMeHTa, npakTuyeckon paboTbl MO WUCCNEefOBaHUIO CBOWCTB
n3yvyaemblx BeLLECTB, peanu3aumm y4ebHoro npoekta, u oopMynupoBaTb BbIBOAbI MO
pesynbTtataM MpPOBEeAEHHbIX WCCNeaoBaHMM NYTEM COrnacoBaHWs NO3ULUA B Xoae
obcyxaeHns 1 obMeHa MHEHUSIMI.

PerynaTuBHble yHUBepcarnbHble y4eOHble 4eNCTBUSA:

CaMOCTOAATENbHO MfaHMpoBaTb W OCYLWECTBNATb CBOK MO3HaBaATENbHYIO
OEeATeNnbHOCTb, onpefensss €€ Uuenu W 3agadun, KOHTponupoBaTb M MO Mepe
HeobX04MMOCTM KOPPEKTMPOBATL Npeanaraemblii anropuTM AEACTBUA NPU BbINOMHEHUN
y4ebHbIX 1 uccnegoBaTenbCkux 3agad, BolompaTte Hambonee acpbdeKkTMBHbIN cnocod nx
peLlleHns ¢ Y4ETOM NOMyYEeHUS HOBbIX 3HAHUI O BELLECTBAX U XMMUYECKUX peakunsax;

OCYLLEeCTBMATb CaMOKOHTPONb [OEATENbHOCTM Ha OCHOBE camoaHanusa wu
CaMOOLIEHKM.

NMPEOMETHBIE PE3YJIbTATbI

MNpegmeTHble pe3ynbTaTbl OCBOEHWS MPOrpaMmbl MO XMMUM Ha YrinybnéHHom
ypOBHE Ha ypOBHe cpefHero obulero obpasoBaHuA BKNOYAKT cneuuduyeckme ans
yyebHoro npegmeta «XvMusi» HaydHble 3HaAHWUS, YMEHWst U cnocobbl AeWCTBMIA NO
OCBOEHWIO, WHTepnpeTauuMm u npeobpasoBaHMIO 3HAHUIA, BUAObl AEATENbHOCTU MO
MOMY4YE€HMIO HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHWUI B Pa3fnUYHbIX Y4eOHbIX CUTyaumsx, a
TakkKe B pearnbHbIX XU3HEHHbIX CUTyauMsX, CBA3aHHbIX C XMMmuein. B nporpamme no
XUMUU NpeaMeTHbIE pe3ynbTaThl NpeAcTaBneHbl Mo roaam NU3yyeHus.

10 KITACC

lMpeamMeTHble pe3ynbTaThl 0CcBOEHUS Kypca «OpraHnyeckas XMMnus» oTpaxatoT:

CHOPMUPOBAHHOCTb NpPeACTaBNEHUI: O MECTE U 3HAYEHUM OPraHNYeCcKon XMMUm
B CUCTEME ECTECTBEHHbIX Hayk U eé& ponu B obecneyeHuum yCTOMYMBOro pasBUTUS
yernoseyecTBa B peLUeHUM npobnem IKONMOrmYyeckon, 3JHEPreTU4eckor u nuLeBoin
B6esonacHOCTM, B pasBUTUM MEeOUUUHBbI, CO3LAaHUW HOBbIX MaTepuanoB, HOBbIX
NUCTOYHUKOB 3Heprun, B obecneyeHun pauuoHanbHOro npMPOAONONbL30BaHUSA, B
dopmMrpoBaHMM MMPOBO33PEHNS U OOLLEN KyNbTypbl YENOBEKA, @ TAKKE 3KONMOrnYecku
060CHOBaHHOrO OTHOLLEHWS K CBOEMY 3[J0POBbIO U NMPUPOAHON cpeae;

BnageHue cuctemon XUMUYECKNX 3HaHWN, KoTopas BKItOYaeT:
ocHoBoMonarawwue MOHATUA — XMMWYECKUW IMEMEHT, aToM, AAPO W 3MeKTpoHHas
obonoyka atoma, s-, p-, d-aToMHble opbuTanu, OCHOBHOE U BO3DY)XOAEHHOE COCTOSAHUSA
atoma, rvMbpugusaumss aToMHbix opbuTanen, WOH, MOfieKyna, BaNeHTHOCTb,
3MNeKTpoOoTPULIATENBHOCTb, CTEMEHb OKUCIEHUS, XUMUYEecKaa CBA3b, MOfMb, MONspHas
mMacca, MonspHbli OOBLEM, yrnepoaHbI ckeneT, pyHKUMOHanbHas rpynna, paguvkarn,
CTPYKTYpHble opmynbl (pa3BEpHYTble, COKpPaLEHHbIE, CKEeNneTHblE), U3oMepus
CTPYKTYpHasi X MNPOCTPaHCTBEHHAA (reomeTpuyeckasi, OnTuU4eckasl), W3oMepbl,
FOMONOrMYEeCKUA psif, TFOMOMOrK, YrneBoAopoAbl, KACNOPOA- W asoTcoaepxalime
opraHuyeckue coefuHeHus, MOHOMEp, nonumep, CTPYKTYpHOE 3BEHO,



BbICOKOMONEKYNSIPHbIE COeAMHEHUS; TeopuM, 3akoHbl (nepuopmyeckuin 3akoH [. W.
MeHaeneeBa, Teopus CTpoeHus opraHudeckux Bewlects A. M. bytneposa, 3akoH
COXpaHEeHUs1 MacCbl BELeCTB, 3aKOH COXpPaHEeHWs W MNpeBpaLleHns ISHeprun npu
XUMUYECKMX  peakuusix),  3aKOHOMEPHOCTW,  CUMBOSIMMECKMA  A3bIK  XUMWMW,
MUPOBO33PEHYECKME 3HAHWUSA, nexawme B OCHOBE MOHUMaHUA MPUYMHHOCTM WU
CUCTEMHOCTU XWMUYECKNX SIBMEHUIN; NpeAcTaBneHns O MexaHu3Max XUMUYECKMX
peakunin, TEPMOLNHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX WX MpOTekaHus, O
B3aVMHOM BINUSIHUM aTOMOB UM Fpyrn aToMOB B Moniekynax (MHAYKTUBHbLIA 1 ME3OMEPHbIN
ahbekTbl, opueHTaHThl | 1 1l poga); chakTonornyeckme cBefeHns o CBOMWCTBaXx, COCTaBe,
nonyyYeHun n 6e3onacHoOM UCMONb30BaHUN BAaXXHENLLNX OPraHNYeCcKnX BELLECTB B ObITy
N NPaKTUYECKON AeATEeNbHOCTU YenoBeka, obLmx Hay4HbIX MPUHUMNAX XUMUYECKOro
NPOM3BOACTBA (Ha NpUMepe NpPouns3BoACTBa MeTaHona, nepepaboTkn HedTw);

chOPMMPOBAHHOCTb YMEHMWI: BbIABMAATL XapaKTepHble MPU3HAKN MOHATUNA,
yCTaHaBnmBaTb WX B3aMMOCBA3b, WCNOMb30BaTb COOTBETCTBYIOLUNE MOHATMA NpwU
onucaHuM cocTaBa, CTPOEHMSA N CBOWCTB OpraHU4eCcKnX CoeAnHEHNN’;

CHOPMUPOBAHHOCTb YMEHWIA:

NUCNonb30BaTb XWMWUYECKYIO CUMBOSIMKY ANA COCTaBNEHUA MOMEKYNAPHbIX WU
CTPYKTYPHbIX (Pa3BEPHYTbIX, COKPALUEHHbIX W CKeneTHbIX) dOpMyr OpraHnyecknx
BELLECTB;

COCTaBNATb YPaBHEHWUS XUMWYECKMX peakumin n packpbiBaTb WX CYLLIHOCTb:
OKWUCNNTENbHO-BOCCTAHOBUTENbBHbBIX peakunii NOCpeACcTBOM COCTaBNEHNs 3NIEKTPOHHOIO
GanaHca 3TMX peakuui, peakumi NOHHOro obmMeHa nyTéM COCTaBMEeHUA WX MOMHbIX U
COKpaLLEHHbIX NOHHbIX YPaBHEHUNA;

N3roTaBnMeaTb MOAENMN MOMEKYN OpraHMyecknx BeLecTB ANA UnncTpaunm nx
XMMUYECKOrO U NPOCTPAHCTBEHHOIO CTPOEHUS;

CchOPMUPOBAHHOCTb YMEHMI: YyCTaHaBnMBaTb NPUHAANEXHOCTb WU3YYEHHbIX
OpraHMYecKMX BELLECTB MO MX COCTABY M CTPOEHWUIO K onpeden&HHOMy Kraccy/rpynne
COeAMHEHWUI, OAaBaTb UM HasBaHUsA No cucTemaTudeckor HomeHknatype (IUPAC) wu
NPMBOAWUTL TPUBMANbHbIE Ha3BaHMA ANsi OTAENbHbIX NpeAcTaBUTENen OpraHNnYeckKux
BEelWecTB (3TWNeH, aueTwneH, TOmyon, [fWUEPWH, 3TUMEHrNUKONb,  deHon,
dopmanbgerna, auertanbaerng, aueToH, MypaBbUHAs KUCMOTa, YKCyCHas KucnoTa,
CcTeapuHoOBasi, OfeMHOBasi, NanbMUTUHOBAs KUCMOTbI, [MUUWH, anaHuH, ManbTo3a,
. (bpyKTO3a, aHUNVH, OVUBUHWN, U3OMPEH, XITOPOMNpPEH, CTUPON U Apyrue);

chOpPMUNPOBAHHOCTb YMEHMSA ONpeaAenATb BUA XUMUYECKON CBA3M B OPraHNYECKnX
COeAMHEHUAX (KOBaNeHTHas U MOHHas CBSI3b, O- U TT-CBSI3b, BOJOPOAHAsA CBA3b);

COPMUPOBAHHOCTE  YMEHUS NPUMEHSITb  MONOXEHUA TeopuUuM  CTPOEHWUS
opraHunyecknx Belwlecte A. M. bytnepoBa gns o6bACHEHWs 3aBMCMMOCTM CBOWCTB
BELLECTB OT UX COCTaBa U CTPOEHUS;

chOpMUPOBAHHOCTL YMEHUII XapaKkTepM3oBaTh COCTaB, CTPOEHUE, hU3NYECKme U
XUMUYECKME CBOWMCTBA TUMUYHbLIX NpeacTaBuTeENen pasfnuUyYHbIX KNaccoB OpraHU4ecKux
BELLECTB: afikaHoB, LMKMNOAnKaHoOB, aflkeHOB, ankagveHoB, ankuHoB, apoMaTU4ecKux
yrneBoOA4OpPOAOB, CNUPTOB, anbAerMaoB, KETOHOB, KapOOHOBLIX KUCMOT, MPOCTbIX W
CMOXHbIX 3(UPOB, XWUPOB, HUTPOCOEOAUHEHWA W AMWHOB, aMMUHOKUCIOT, O€ernKos.,
yrneBogoB (MOHO-, OAW- M nonucaxapugos), UNNIOCTPUPOBATL FEHETUYECKYH CBS3b
MexXay HUMWU ypaBHEHUSIMU COOTBETCTBYHOLLMX XMMUYECKUX PeaKLMin C UCNONb30BaHMEM

CTPYKTYpPHbIX ¢hopmyr;



ChOpPMUPOBAHHOCTb YMEHMSA MOATBEPXKAATb HAa KOHKPETHbIX NpumMepax xapakrep
3aBNCUMOCTN peaKUMOHHOM CMOCOOHOCTN OpraHUYecKMx COeAUHEHWA OT KPaTHOCTU U
TVNa KoOBanNeHTHOW CBS3WN (O- 1 TT-CBSA3M), B3aUMHOIO BMSIHWS aTOMOB W rpyrnn aToOMOB B
Mornekynax;

COOPMUPOBAHHOCTL YMEHUSA XapaKTepu3oBaTb WCTOYHWUKWA YrneBOAOPOAHOro
Cblpbsl (He(Tb, NPMPOAHbIVA a3, yronb), cnocobbl ero nepepaboTkn N npakTu4eckoe
npuMeHeHne NPoAyKTOB nepepaboTku;

ChopMMpPOBAHHOCTL BMNAEHWST CUCTEMOM 3HAHWA O eCTeCTBEHHO-HaYy4YHbIX
MeTofdax Mo3HaHus — HabnwgeHun, U3MepeHun, MOAENMPOBaHUU, IKCMEepUMeHTe
(peanbHOM U MbICIIEHHOM) U YMEHUSI NPUMEHSATb 3TW 3HAHUS;

ChOPMUNPOBAHHOCTb YMEHMSA MNPUMEHSATb OCHOBHbIE Onepauun MbICIIUTENbHON
OEATENbHOCTU — aHanuM3 W CUHTE3, cpaBHeHue, o0000LieHue, cucTemaTusaumio,
BbIIBNIEHWE MPUYMHHO-CNEACTBEHHbIX CBA3EW — ANA U3Yy4eHUs CBOWCTB BELUECTB U
XUMUYECKUX peaKkuni;

ChOPMUPOBAHHOCTb YMEHWNW: BbISABNATbL B3aMMOCBA3b XMMWYECKUX 3HAHWA C
MOHATUAMM N NPeACTaBMEHUAMN APYIMX €CTECTBEHHO-HAYy4HbIX NpeamMeToB Ansa donee
OCO3HAHHOrO MOHUMAaHUA CYLLHOCTM MaTepuanbHOro eAvHCTBa Mupa, UCMnonb3oBaTb
CUCTEMHbIE 3HAHWS MO OpPraHMYeckon XumMun Anst OO6bACHEHMS U NPOrHO3UPOBAaHMSA
ABNEHUN, MMEKLLMX ECTECTBEHHO-HAY4YHYIO NPUPOAY;

ChOPMMPOBAHHOCTb YMEHNIA: NPOBOANTL PacyE€Thl N0 XMMUYECKUM bopmyrnam u
YPaBHEHNSM XUMUYECKMX peakuui C UCMONb30BaHMEM (PU3NYECKUX BENWYMH (Macca,
00BbEM rasoBs, KONMMYECTBO BELLECTBA), XapakTepn3yoLMX BELLEeCTBa C KONNMYeCTBEHHON
CTOPOHbI: PAcY€Tbl N0 HAXOXAEHUIO XMMWUYECKON (popMyrbl BeLecTBa NO M3BECTHbIM
MaccoBbIM [ONIAM  XMMUYECKMX JMEMEHTOB, MNPOAYKTAM CropaHusi, nroTHOCTU
rasoobpasHbix BELLECTB;

CPOPMUPOBAHHOCTb YMEHUI: NPOrHO3upoBaTb, aHanNM3npoBaTb U OUeHuUBaTb C
no3numn akonorudeckon 6esonacHoCTV NocneacTevsi ObITOBOM U NPOM3BOACTBEHHOM
OEATEeNnbHOCTM YernoBeKa, CBs3aHHOM C nepepaboTKoM BeELLECTB, MWCNOMb30BaTb
NOSlyYEeHHble 3HaHWUS AONS MNPUHATUS TPAMOTHbIX pPeELUeHM npobnemMm B cuUTyauusix,
CBSI3aHHbIX C XUMUEN;

C(OOPMUPOBAHHOCTb YMEHUI: CaMOCTOATENbHO MfaHMpoBaTb WM NPOBOAUTb
XUMUYECKUA IKCNEPUMEHT (NONydYeHNe U U3y4YeHue CBOWCTB OpraHMYecKux BeLLecTs,
Ka4yeCTBEHHbIE peaKkuun yrneBogopOAOB pasfiMYHbIX KIacCoB U KUCIOPOACOoAEepKaLLmnxX
OpraHMYecKknx BELUECTB, PELUEeHUEe IKCNepUMEHTanbHbIX 3a4ad Mo pacno3HaBaHuIo
opraHu4yeckux BewecTtB) ¢ cobniogeHuem npasun 6e3onacHoro obpalleHuss C
BeLlecTBaMmu 1 nabopatopHbiM 06opyaoBaHMeM, hopMmynupoBaThb Lienb uccnegoBaHus,
npeacTaBnATe B pasnUYHOW opMe pesynbTaTbl IKCMEPUMEHTa, aHanuauposatb U
OLEeHMBaTb UX JOCTOBEPHOCTD;

CchOpPMUPOBAHHOCTb YMEHMWIA:

cobniogate npaeuna 3KONorMdecku uenecoobpasHoro noseaeHus B ObITy U
TPYAOBOW [AEATENbHOCTM B LENsiX COXPaHEHMSI CBOEro 340pPOBbs, OKpYyXatollewn
NPUPOAHOW cpeabl U OCTUXKEHUS €€ YCTOWYMBOro pasBuUTuUS;

OCO3HaBaTb OMACHOCTb TOKCUYECKOrO [OEWCTBUS HA XKuBble OpraHu3mbl
onpeaenéHHbIX OpraHNYECKUX BELLIECTB, MOHMMas cMbicn nokasatensa MNAK;

aHanusupoBaTb LenecoobpasHOCTb MNPUMEHEHUS OpraHUYecKUx BellecTB B
NPOMBILLITEHHOCTU U B ObITY C TOYKU 3PEHUS COOTHOLLEHUS PUCK-NOMb33a;



COPMUPOBAHHOCTb  YMEHWA:  OCYLLECTBMATb  LeneHanpasfeHHbIA  Mouck
XMMUYECKON WHGOpPMaUMM B PasfUYHbIX MCTOYHUKAX (HayyHas n yy4ebHo-HayyHas
nutepaTtypa, cpeacTBa MaccoBoill WMHcdopmauuu, WHTepHeT wn apyrue), KpUTuyecku
aHanu3npoBaTb XMMWUYECKYIO MHOopMauumto, nepepabaTtbiBaTte €€ M UCMNONb3oBaTb B
COOTBETCTBUM C NOCTaBNeHHON y4ebHon 3agaden.
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