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MosicHuTenbHas 3anucka

Paboyass nporpamma Mo XMMUM Ha YpOBHe cpegHero obuero obpasoBaHus
paspabotaHa Ha ocHoBe ®epepanbHoro 3akoHa oT 29.12.2012 Ne 273-9®3 «0O6
obpasoBaHun B Poccuitickon depepaumm», TpeboBaHuii K pesynbTataM OCBOEHUS
denepansHoit obpasoBaTenbHON nporpammbl cpegHero obuwero obpasosaHua(POlT
COO), npegcrtaBneHHbix B ®depepanbHOM rocygapcTBeHHOM obpasoBaTeribHOM
ctaHgapte COO, c yuétom KoHuenuuu npenogasanHus y4ebHoro npeamerta «XumMus» B
obpasoBaTenbHbIX opraHusauuax Poccuiickon degepaumun, peanuayrolmx OCHOBHbIE
obpasoBaTenbHble MNPOrpaMMmbl, W OCHOBHbIX MonoxeHun «CTpaTternn pasBuUTUS
BocnutaHmsa B Poccuiickon degepauumn Ha nepuog go 2025 roga» (PacnopsikeHue
Mpasutenbctea P® ot 29.05. 2015 Ne 996 - p.).

Mporpamma ansi yrny6néHHoro n3y4eHusa Xumun:

e yCTaHaBNMBaeT UHBapWaHTHOE NpegMeTHOe coAepxaHue, obsszaTenbHoe Ans
M3ydeHMss B paMKax  OTAenbHbiX  npodwunen,  npegycMmatpusaeT
pacnpegeneHne U CTPYKTypupOBaHWe ero Mo KrnaccaMm, OCHOBHbIM
cogepxartenbHbiM NUHUAM/pasgenam Kypca;

e [aéT npuMepHoe pacrnpegerneHne y4ebGHOro BpemMeHu, pekoMeHOyemMoro Ans
N3y4eHUsa OTAENbHbIX TEM;

e rpeanaraeT  MNPUMEPHYKD  MNOCNeAOBaTENbHOCTb  U3ydYeHus  y4eBHoro
MaTepuana c y4€TOM JOrMKU MOCTPOEHUA Kypca, BHYTpPUNpeaMeTHbIX W
MeXnpeaMeTHbIX CBA3EN;

e [aéT MEeTOOUYECKY MHTepnpeTauuio uenen n 3agay usyyeHusa npegmera Ha
yrnybnéHHoM YypoBHE C Y4Y4€TOM COBPEMEHHbIX MNPUOPUTETOB B CUCTEME
cpegHero obuwero obpasoBaHus, CoAepXaTenbHOM  XapaKTepUCTUKU
NNaHUpyeMbiX  pe3ynbTaTOB  OCBOEHUS  OCHOBHOM  ObpasoBaTernbHOW
nporpaMmmsl cpegHero obuiero obpasoBaHns (MMYHOCTHBIX, MeTanpegMeTHbIX,
NpeAMeTHbIX), a Takke C Y4ETOM OCHOBHbIX BMAOB y4ebHO-No3HaBaTENbHbIX
AencTenii obyyaroLLerocs no OCBOEHUIO coaepXXaHusa npegmeTa.

Mo BcemM HasBaHHbIM MNO3UUMAM B MporpaMme MO XUMUKU MpefycMOoTpeHa
NPEEMCTBEHHOCTb C 0OyYeHEM XMMUMN Ha YPOBHE OCHOBHOMo obLiero obpasosaHus. 3a
npegenaMmy yYCTaHOBMEHHOW MporpaMmon No xvMmuu obasaTtenbHOW (MHBapWAHTHOW)
cocTaBnsolLen cogepxaHus ydebHoro npegmeTra «XuMusi» OCTa€TCH BO3MOXHOCTb
BblbOpa ero BapuaTMBHOW COCTaBMSAWOLWEN, KoTopas [OSbKHa onpeaensTteCs B
COOTBETCTBUWN C HaNpaBfieHNeM KOHKPETHOro npoduns obyveHus.

B cootBeTcTBUM C KOHUeNTyanbHbiMK nonoxeHusammn ®roC COO o HasHayveHuu
npegMmeToB 6Ga3oBoro u yrnyb6néHHoro yposHen B cucteme AuddepeHumpoBaHHOro
obyyeHunss Ha ypoBHe cpefHero obuiero o6pa3oBaHUs XMMUS Ha YpoBHe YrnybnéHHoro
M3y4eHUs HanpaBfieH Ha peanu3auuio MPeeMCTBEHHOCTU C nocneaylwmnm 3atarnoM
NONMy4YeHNss XuMMuyeckoro obpasoBaHMA B  paMKax U3yYeHus  crneumanbHbiX
€CTECTBEHHO-HAYYHbIX U XUMUYECKMX AUCLUMUMNINH B By3ax W OpraHu3auusix cpegHero
npodeccrmoHanbHoro obpasoBaHusi. B aToi cBA3M u3ydeHne npeametTa «XUMUSA»
OPVMEHTUPOBAHO MPEUMYLLECTBEHHO Ha pacluMpeHue u yrnybneHve TeopeTn4eckon u
npakTU4eckon noaroToBkn obyvawowmxcs, BbliOpaBwWKUX onpeaenéHHbin npodunb
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obyuyeHus, B TOM uyucne
obpasoBaHusi B opraHu3auusx npodeccuoHanbHoro obpasosaHua. Hapagy ¢ atum, B
csete TpeboBaHuit rOC COO k nnaHupyembim pesynbtataM oCBoeHus eaepanbHom
obpasoBarenbHON nporpamMmmbl cpegHero obuiero obpasoBaHus U3yvyeHue npeameta
«XUMUA» OPUEHTUPOBAHO TaKKe Ha pelleHue 3agay BOCMUTaHWA W CoLMarnbHOro
pa3suTua obyyarowmnxcs, Ha PopMUPOBaHNE Y HUX OBLLEUHTENNEKTYanbHbIX YMEHWUA,
yMeHuiA pauuoHanusauum ydyebHoro Tpyaa n ob6obLwEHHbIX cnocoboB AeATENbHOCTH,
UMEIOLLINX MEXAUCLMUNIMHAPHbBIA, HaaNpeaMEeTHbIN XxapakTep.

B nnaHe OpMUpOBaHWS OCHOB Hay4HOTO MUPOBO33PEHUSi, OCBOEHWUS
obLeHay4HbIX METOAOB MO3HaHWA W OMbiTa MNPaKTUYECKOrO MPUMEHEHUS Hay4YHbIX
3HaHWN wu3yyeHne npeameTa «Xumus» Ha yrnybnéHHoOM ypoBHE OCHOBaHO Ha
MEXNpeaMETHbIX CBA3AX C y4ebHbIMU npeaMeTamMu, BXOASLWUMU B COCTaB NpeaMeTHbIX
obnacteit «EcTecTBeHHO-Hay4Hble npeameTbl», «MaTematuka u UHPOpMAaTUKa» U
«Pycckuin a3bik n nutepatypa.

Mpn n3yveHnn yyebHoro npeameTta «Xumusi» Ha yrnybnéHHOM ypoBHE Takke, Kak
Ha ypOBHE OCHOBHOrO M cpegHero obuwiero obpasoBaHusi (Ha Ga3oBOM YypoOBHE),
3afadeil NepBOCTENEHHON 3HAYUMMOCTU SABNSIETCS (POPMUPOBAHME OCHOB HayKuM XMMWUU
Kak 0b6nacTtn coBpeMeHHOro eCTeCTBO3HaHWs, NPaKTUYECKON OEATENBHOCTU YernoBeka U
OHOro 13 KOMMOHEHTOB MWUPOBON KynbTypbl. PelleHne aton 3agadv Ha yrnybnéHHom
YypOBHE U3y4YeHusa npeamMeTa npegnonaraeTt peanusauuio Takux Luenen, Kak:

e dopmMupoBaHue npeacTaBneHWin: O MaTepuanbHOM edMHCTBE  MuUpa,
3aKOHOMEPHOCTAX U NO3HaBaeMOCTU SABMEHWA NPUPOAbl, O MecTe XUMWUU B
CUCTEeME eCTeCTBEHHbIX HayK 1 e€ BeayLlen ponn B o6ecneyeHnm ycTondnsBoro
pasBuUTMA  Yenoseyectsa: B peweHun npobnem  3KONOrMYECKOW,
3HepreTMyeckon 1 nuiieson GesonacHoOCTU, B pasBUTUM MeaULUMHbI, CO34aHNN
HOBbIX ~MaTepuanoB, HOBbIX WCTOYHWKOB 3Heprun, B obecnevyeHum
pauuoHanbHOro NpMpoAononb30BaHus, B hOPMUPOBAHUN MUPOBO33PEHUS U
obuwen KynbTypbl 4YenoBeka, a Takke 3KOMorndeckn 0BOCHOBAHHOIO
OTHOLLIEHUS K CBOEMY 3[0POBbIO U NPUPOLHON cpeae;

e dopmupoBaHue y 00yYaroLWmUXCAa 0CO3HAHHOMO NOHUMAaHKA BOCTPEOOBAHHOCTM
CUCTEMHbIX XUMUYECKUX 3HAHUIN AN OOBbACHEHUS KMoYeBbIX aen n npobnem
COBPEMEHHOW XUMUM, AnA OOBACHEHUS U NPOrHO3NPOBAHMUSA  SABMEHWA,
UMEILWNX eCTECTBEHHO-HAaYYHY0 NPUPOAY; FPaMOTHOro pelleHust npobnem,
CBSA3aHHbIX C XWUMWEN, MPOrHO3NPOBAHWSA, aHanmu3a U OUEHKM C Mo3nLuii
aKonoruyeckon GesonacHocTW nocneacTeuii GbITOBOM M NPOWU3BOACTBEHHOW
AeATEeNbHOCTU YerioBeka, CBA3AHHOW C XWMWUYECKMM NPOM3BOLACTBOM,
MUCNOMb30BaHWEeM 1 NepepaboTKol ReLeCTR;

e yrnybneHve npeactaBneHW O Hay4YHbIX MeTodax MNO3HaHUsl, HeobXxoauMbixX
Ansi NpuobpeTeHns YMeHUin OpUEHTUPOBATLCS B MUPE BELLECTB U 0ObACHEHNS
XUMWUYECKUX SABMIEHUIA, MWMELWMX MEeCcTo B Mpupode, B MPaKTUYECKON
AeATENbHOCTU U NOBCEOHEBHOM XXU3HMW.

B nnaHe peanusauuv nepeooyepeHbiX BOCMMTATENbHbLIX U pPasBMBaOLWNX (PYHKLMIA

LenocTHOW cUCTeMb! cpegHero obuiero O6pa3OBaHMH npun wusydeHmn npegmeta



«XUMUsi» Ha yrny6néHHoMm ypoBHe 0cobyto akTyanbHOCTb NpMobpeTaloT Takme Lenu u
3agauu, Kak:

BOCnuUTaHne yb6exxaeHHOCTN B NO3HABAEMOCTU SABMEHUI NPUPOAbI, YBaXKEHUS K
npoueccy TBOpYecTBa B obnactu TeOopeTU4eckUx U  NpUKnagHbIX
nccnenoBaHuii B Xumuu, oopMrMpoBaHne MMpoBO33PEHUSA, COOTBETCTBYIOLLENO
COBPEMEHHOMY YPOBHIO Pa3BUTUSA HaYKMU,

pasBuTME MOTMBaAUMM K OOy4eHMI0 W MO3HaHWIO, crnocobHocTen K
CaMOKOHTPOSO U CAMOBOCMUTaHUIO HA OCHOBE YCBOEHUsI 0bLLie4YenoBeyeckux
LLeHHOCTEMN;

dopmMnpoBaHMe YMEHWIA W HaBbIKOB Pa3yMHOro MNPUPOAOMNONb30BaHUS,
pasBUTME SKONMOMMYECKON KynbTypbl, MpuobpeTeHne onbita 0bLeCTBEHHO-
None3Hon 3KONorM4yeckon AeaTenbHOCTH.

O6uwee 4Mcno 4acoB, NPeAYCMOTPEHHbIX ANA WU3YYeHUs XUMUKU Ha yrnybneHHoMm
ypoBHe cpeaHero obuwero obpasosaHusi B 10 knacce — 102 yaca (3 4aca B Hefeno).



CopnepxaHue ob6yueHus
10 KINACC

OPIrAHUYECKASA XUMUA

Pasnen 1. TeopeTuyeckme 0OCHOBbI OPraHUYeCKON XMMUM.

lNpeameT M 3Ha4YeHWe opraHM4Yeckon XUMuW, NPEACTaBfeHWEe O MHoroobpasuu
OpraHn4ecKnx coeguHeHun.

OneKTPOHHOE CTPOEeHWe aToma yrnepoaa: OCHOBHOE U BO3DYXAEHHOE COCTOAHMUS.
BaneHTHbie BO3MOXHOCTM aToma yrnepofda. XUMUYEcKasi CBsid3b B OPraHU4eckux
coeguHeHusix. Tunbl rmbpuamsaumn aToMHbix opbuTanein yrnepoga. MexaHuambi
obpa3oBaHusi KOBaneHTHOW CBA3NM (OOMEHHbIN U [AOHOPHO-AaKUENTOPHbIN). Tunbi
nepekpbiBaHWsA aTOMHbIX opbuTtanei, o- u T-ceasvu. OguHapHasi, ABOWHas M TponHas
cBa3b. Cnocobbl pa3pbiBa CBA3E B MOMeKynax opraHu4eckux BewecTts. [oHsTue o
cBObOOAHOM pagukane, Hykneodune u anektTpodune.

Teopus cTpoeHus opraHuydeckux coeauHeHuint A.M. ByTnepoBa u coBpeMeHHble
NPeACTaBNeHNss O CTPYKTYpe MONeKyn. 3HayeHne Teopuu CTPOEHUS OpraHMYecKmx
coeauHeHnn. MonekynsipHble W CTPYKTypHble ¢opMynbl. CTPyKTypHble OopMyIbl
pasnu4YHbIX BWOOB: pasBEépHyTas, CoKpalwéHHas, ckenetHas. W3omepusa. Buabi
n3omMepun: CTPYKTypHas, NPOCTPaHCTBEHHas. ONeKTPOHHble 3dpdekTbl B MOneKynax
OpraHN4Yecknx coeanHeHUn (MHOYKTUBHBIA U MEe30MEPHbIR 3heKTbI).

MNpeacraBneHne o knaccudukauuyM opraHudeckux Bewects. [loHATME O
yHKUnoHanbHOM rpynne. [omonorus. [omonoruyeckue psabl. Cucrematuyeckas
HOMeHKnaTtypa opraHuveckux coeauHenun (IUPAC) u TpuBManbHble Ha3BaHuUSA
OTAernbHbIX NpeacTaBUTENEN.

OcobeHHoCT ¥ Knaccudpukaums opraHUYeckux peakunit. OKUCnUTenbHO-
BOCCTaHOBUTENbHbIE peaKkuun B OPraHN4eCckomn XumMmuin.

JKCnepuMeHTanbHble MeToAbl W3YYEHWs BeWecTB M WX fpeBpaileHuii:
O3HaKomneHne ¢ obpasuamMu opraHMYeCKUX BeLLecTB M matepuanamm Ha Ux OCHOBe,
OMbITbl MO MPEBPALLEHUIO OpraHW4ecknx BeLwecTB Npu HarpeBaHuu (nnaeneHue,
obyrnueaHnMe W ropeHue), KOHCTPYMpPOBaHWE MoZeneil MOMeKyn OpraHuyecKkmx
BELLECTB.

Pasgen 2. YrneBogopoabl.

AnkaHbl. [omonoruyeckut psp ankaHoB, oblas copmyna, HoOMeHknatypa u
M3oMepusi. INEKTPOHHOE WU MNPOCTPaHCTBEHHOE CTPOEHWE MOMNEeKyn ankaHoBs, spi-
rmbpuansaums aTomHbIXx opbutanei yrnepoga, o0-cBsisb. ®duanueckue CBONCTBA
ankaHos.

Xumuyeckne CBOICTBA ankaHOB: peakuun 3aMeLUeHUs, M3oMepusaLuni,
AernapupoBaHus, UMKNU3auuMu, nuponusa, KpekuHra, ropeHus. [peacTtaBneHne o
MexaHu3me peakuuin pagukanbHOro 3aMeLleHus.

HaxoxaeHwe B npupoge. Cnocobbl nony4YeHns v NpUMEHEHUe ankaHos.

LinknoankaHbl. O6wwas dopmyna, HomeHknatypa u usomepus. OcoBeHHOCTM
CTPOEHUS U XUMWUYECKUX CBOWCTB MarnbiX (LMKNONPONaH, UMUKNOGYTaH) U 0BbIYHbIX



(UMKNONEeHTaH, UMKNorekcaH) uuknoankaHoB. Cnocobbl nonyyYeHWss U NpUMeHeHue
UMKnoankaHos.

AnkeHbl. [omornoruyeckuin psg ankeHoB, obwasa dopmyna, HOMEHKnaTypa.
OneKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHWE MOIeKyn ankeHoB, sp2-rmbpuamsaumns
aToMHbIX opbuTanei yrnepoaa, o- u T-cBA3n. CTPyKTypHas v reomeTpuyeckas (uuc-
TpaHc-) u3omMepus. duanyeckme CBOWCTBA ankeHoB. XMMUYECcKUe CBOWCTBA: peakuuu
NPUCOEAMHEHMUS, 3aMELLEHNS B O-MOMOXEeHMe Npu OBOMHOW CBA3W, nonumepusaumm u
okucnenus. Mpasuno MapkoBHWKOBa. KayecTBeHHble peakuun Ha [BOWHYK CBSA3b.
Cnocobbl nony4yeHns u NpUMMeHeHne ankeHoB.

AnkagueHbl. Knaccudukaums ankagueHoB (CONPsiKEHHbIe, W30NMpPOBaHHbIE,
KymynupogaHHsie). OCOBEHHOCTU 3MEeKTPOHHOrO CTPOEHUSA U XUMUYECKUX CBOWCTB
COMpsKEHHbIX AneHoB, 1,2- u 1,4-npucoeguHeHue. llonumepusauuns COMPSKEHHbIX
aneHoB. Cnocobbl Nony4YeHnsa 1 NpMMeHeHne ankaaneHos.

AnkuHbl. [omonoruyeckuin psig ankvHoB, obuias dopmyna, HOMeHKnartypa wu
n3omepus. ONEKTPOHHOE W MPOCTPaHCTBEHHOE CTPOEeHWe MOMEKyn arnkuHOB, Sp-
rmbpuansauma aToMHbix opbutanen yrnepopa. ®Pusnyeckme CBOWCTBA anKUHOB.
XUMuMYeckne CBOWCTBA: peakuuyu NpUCOeauHEHUs, OuMepusauun u Tpumepusauuu,
okucrneHus. KncrnoTHble CBOWCTBA ankmHOB, WMEHLWMX KOHLEBYK TPOWHYK CBA3b.
KayecTBeHHble peakuuMnm Ha TpowHylo cBs3b. Cnocobbl MomnyvyeHus U NpPUMEHeHue
arnkuHoOB.

Apomatuyeckue yrnesogopoabl (apeHbl). [oMonornyeckuin psp apeHos, obuias
dopmyna, HoOMeHKNaTypa 1 M3omMepus. JNEeKTPOHHOE U MPOCTPaHCTBEHHOE CTpOEeHue
monekynbl 6eH3ona. dusmyeckne cBoMUCcTBa apeHoB. XuMuyeckme ceoncrea beHsona u
€ero romosioroB: peakuun 3amelleHuss B OeH30MbHCM Komble M YrneBoAOopOAHOM
pagukane, peakuuu NpUCoeauHeHus, okucneHune romonoros 6eHsona. lNpeacraeneHve
06 OpueHTMpYylLEM OelcTBUM 3amecTuTenern B OGEH30/bHOM KOmbLe Ha npumepe
ankunbHbIX pagukanoB, KapOOKCUMbHOW, TMAPOKCUIbHOW, aMWHO- U HUTPOrpynmbl,
atomoB ranoreHoB. OCOBEHHOCTM XMMUYECKMX CBOWCTB cTupona. [lonumepusauus
ctupona. Cnocobbl Nony4YeHns 1 NPUMEHEHNe apoMaTnU4ecKnX yrneBoaopOaoB.

MpupodHbiii ra3. lonyTHble HedTAHbIe rasbl. HedTb M €€ npoucxoxaeHue.
KameHHbIn yronb M npoaykTbl ero nepepabotku. Crnocobbl nepepaboTkn HedTw:
neperoHka, KPeKMHr (TePMUYECKUIA, KaTanMTUYeCKnii), pUOPMUHT, nuponua. MNpoaykTbl
nepepaboTkn HeTH, UX NPUMEHEHNE B MPOMbILLIIEHHOCTH 1 B BbITY.

leHeTUYeckas CBA3b MeXAy pasnuyHbIMU KriaccaMmu yrresoaopooB.

OnNeKkTpoHHOe CTPOEeHWe  ranoreHnpou3BOAHbIX  yrmesogopodos.  Peakuuu
3aMeLlLieHnsa ranoreHa Ha rmapoKCorpynny, HATPOrpynmny, LMaHorpynmny, aMmumHorpynmny.
[leficTBue Ha ranoreHnpousBogHble BOOHOIO W CNUPTOBOrO pPacTBopa  LWEMNOYMU.
B3aumogeincteme guranoreHankaHoB C  MarHmem U umHkom. [loHaTne o
MeTannoopraHn4ecknx COeaNHEHUSIX. Wcnonb3oBaHue ranoreHnpou3BoAHbIX
YrneBogopOAoB B ObITY, TEXHUKE U NPU CUHTE3E OpraHUYecknX BEeLLECTB.

OKcnepyvMeHTanbHble MeToabl U3y4YeHUs BeLLecTB U UX NpeBpalleHnit: n3y4eHne
(bM3nNYecknux CBOWCTB YrneBoaopodoB (PacTBOPUMOCTb), KayeCTBEHHbIX peakuui
yrneBoAOPOAOB pas3nuuHbIX knaccoB (obecupeunBaHne GPOMHON MNKU MOOHOW BOABI,
pacTBopa nepMaHraHata Kanusi, B3auMOAeNCTBMe aueTuneHa C aMMuadHbIM



OpraHU4Yeckux BellecTBax, MoOfy4yeHWe aTUNeHa W  U3YYeHWe ero CBOWCTSB,
Oo3HakomneHne c konnekumamu «HedTb» u «Yronb», ¢ obpasuamu nnacTmacc,
Kay4yKoB U pe3uHbl, MOAEeNUpoBaHNe MONEeKyn yrnesoAopPOAOB U ranoreHnpon3BoaHbIX
yrnesoaopoaos.

Pasnen 3. Kucnopopgcogepxaijue opraHuyeckue CoeiuHEeHMS.

MpeaenbHbie ogHoaToMHble cnupThl. CTpoeHne mornekyn (Ha npumepe MeTaHona
n 3TaHona). [omonoruyeckuit psaa, obwas dopmyna, U3oMmepus, HOMeHKnaTypa u
Knaccudukauus. Pusnyeckne CBOWCTBA NpeaenbHbiX OQHOATOMHBLIX — CrUPTOB.
BodopoaHbie cBsA3n Mexay Monekynamu cnupTtoB. XUMUYECKUME CBOWCTBA: peakuuu
3amellenns, pgerungpaTtauumu, OKUCMNEHUS,, B3aUMOAEWCTBME C OpPraHWYeckumu u
HeopraHn4ecknummn kucrnotamu. KauecTBeHHas peakuuss Ha OOHOATOMHblE CMUPTHI.
HeictBue ataHona u meTaHona Ha opraHu3Mm 4enoBeka. CnocoGbi MonyYeHus u
NPUMEHEHNEe 0AHOATOMHbIX CNIUPTOB.

MpocTble adupbl, HOMeHknaTypa u usomepusi. OCOBEHHOCTM PUINYECKUX W
XUMUYECKUX CBOUCTB.

MHoroaToMHble CNUPTbI  — JTUNEHINMKONb U ruuepuH. dusuyeckne u
XMMUYECKMEe CBOWCTBA: peakuuu 3aMelleHusi, B3auMoeicTBME C OpraHu4Yeckumu u
HEeopraHn4YecknMn KUCNoTaMKn, KadecTBEHHasi peakunsi Ha MHOroaTOMHble CruPThI.
MNpeacrasneHne o MexaHW3Me peakuuii HykneodunbHOro 3amelleHus. [eicTeue Ha
opraHuam Yenoseka. Cnocobbi NoNy4YeHUa n NPUMEHEHNe MHOTOaTOMHbIX CMIUPTOB.

®eHon. CTpoeHue Monekynbl, B3aUMHOE BNUSIHUE TMAPOKCOrPynMbl W
6eH3onbHoro sppa. ®usnyeckne cBokictBa eHona. OCOBEHHOCTUM  XMMUYECKUX
csoicTB (peHona. KavecTBeHHble peakummn Ha deHon. TokecuyHocTb deHona. Cnocobbl
nony4eHus u npumeHeHue eHona. ®eHondopmanbaerngHas cmona.

KapboHunbHble coeauHeHus — anbgernabl M KETOHbl. ONEeKTPOHHOE CTpoeHue
kapboHunbHOW rpynnbl. omonornyeckne psaabl anbAerMaos UM KETOHOB, obLwas
chopmyna, nsomepusi 1 HomeHknatypa. dusnyeckue CBOWCTBA anbAernaoB U KETOHOB.
Xumunyeckne CBOWCTBa anbAerngoB M KETOHOB: peakuuu npucoeamHeHusi. OkucneHve
anbOernagoB, KavyecTBeHHble peakuun Ha anbgermgbl. Cnocobbl  nonyyeHus wu
NPUMEHEeHne anbaerngoB U KETOHOB.

OpHoocHOBHbIe npefenbHble kapboHoBble KUCNOTbl. OCOBEHHOCTU CTPOEeHMS
Monekyn KapboHOBbIX KuCnoOT. M3omepusi U HOMeHknatypa. dusnyeckme CBOICTBA
OOHOOCHOBHbIX MpeAernbHbiX KapOoHOBbIX KWUCMOT. BogopoaHble CBSsanM  Mexay
MorekyrnaMmm KapOoHOBbIX KMCMOT. XUMWYECKUE CBOWCTBA: KUCMOTHbIE CBOWCTBA,
peakuus aTepudpukauuu, peakumm C y4acTUeM yYrneBOAOPOAHOrO  pagukana.
OcobeHHOCTU CBOWCTB MYpaBbUHOW KUCMOThi. MOHATUE O MPOU3BOAHLIX KAPBOHORBKLIX
KACNOT — CNOXHbIX 3dupax. MHoroobpasve kapboHoBbiX kucnoT. OcobeHHoCTM
CBOWCTB HenpeaernbHbIX 1 apoMaTUYecknx kapboHOBBIX KUCIOT, AUKAaPBOHOBbLIX KUCHOT,
rnapokcukapboHoBbix  kucnot. [peacTaBuTenu  BbICWKMX  KapBOHOBLIX  KWUCHOT:
CTeapuHoBasi, nanbMUTUHOBAsA, ONEWHOBAasl, JIUHO/IE8as], JIUHO/IeHO8as KUCMOThI.
Cnocobbl nonyyeHus n npuMeHeHne kap6oHOBbLIX KUCMOT.



CnoxHble adupbl. [omonorumueckuin psag, obwas dopmyna, usomepus U
HOMeHKnaTypa. PU3nYeckme 1 XMMU4eckne CBONCTBA: MMAPONN3 B KUCMOW N LLENOYHOW
cpepe.

Xupbl. CTpoeHue, duanyeckne M XMMUYECKMe CBOWCTBA XWUPOB: rMaponvs B
Kucnon u wenoyHon cpepge. OcobeHHOCTM CBOWCTB XMPOB, COAepXallux OCTaTKu
HenpeaenbHbIX XXUPHbIX KUCMOT. XKupbl B npupoae.

MbINa Kak conu BbICLLUMX KapOOHOBLIX KUCMOT, UX MOOLLEEe AeUCTBUE.

O6Lan xapaktepuctuka yrnesogoB. Knaccudukaums yrnesogos (MOHO-, OU- U
nonucaxapuabl). MoHocaxapuabl:  rnioko3a, pykTo3a, ranakrtosa, puboasa,
nesokcmpubosa. dusmuyeckue CBOWCTBA U HaxoxgeHue B npupode. POTOCKHTES.
Xummnyeckne CBOWCTBA [MIOKO3bl: Peakuun ¢ y4yacTUeM CnUpTOBbIX WU anbaerugHown
rpynmn, CNMPTOBOE U MONOYHOKUCoe BpoxeHue. MNprumeHeHne rmioko3bl, €€ 3HavyeHne B
XuU3HeOeATenbHoOCTM opraHmama. [ucaxapuipl: caxaposa, ManbTo3a U nakTosa.
BoccraHasnusatowme " HeBOCCTaHaBsnuearwLme ancaxapugbl. M'maponus
avcaxapuooB. HaxoxgeHve B npupoae v npumeHeHwe. [lonucaxapuabl: Kpaxmarn,
rmukoreH u uennonos3a. CTpoeHne MakpoMonekyn kpaxmana, rimkoreHa v Lennonosbl.
duanyeckne CBOICTBA Kpaxmana W Uennonosbl. XMMUYeckue CBOWCTBA Kpaxmana:
rMApOnM3, KayecTBeHHas peakums C MoAOM. XMMUYEecKue CBOWCTBa LENIOMO3bI:
rmMaoponus, nonyyeHume 3acupoB Lennonosbl. [MoHATME 06 WUCKYCCTBEHHbIX BOMOKHAaX
(B1CKO3a, aueTaTHbIN LUENK).

OKcrepuMeHTanbHble  MEeToAbl M3yYeHUs BelecTB W UX  MpeBpaLleHuii:
pPacTBOPMMOCTb PasnuYHbIX CNUPTOB B BOAE, B3aMMOAEWCTBME 3TaHONa C HaTpuewm,
OKWUCINEeHWe 3TUMOBOro CnupTa B anbAerna Ha packanéHHon MeaHOW NpPOBONOKeE,
OKUCINEeHWe 3TWUMOBOro Cnupta AUXpoMaToM Kanusa (BO3MOXHO MCMonb3oBaHue
BMOeoMaTepuanoB), KayeCTBEHHble peakuMnm Ha anbgernabl (C  rMAPOKCUOOM
AanammuHcepebpa(l) n rmgpokcugom meau(ll)), peakumsa rnuuepuHa c rMapoKCuaom
meau(ll), XMMUYeckue CBOICTBa pacTBoOpa YKCYCHOM KUCMOTbl, B3auMoOencTBue
pacTBopa rnoko3bl ¢ rmapokcugom meau(ll), B3aumogencTsne kpaxmana C UOAOM,
pelleHne IKCnepuMeHTanbHbIX 3agay no temam «CnupTtbl 1 deHonbl», «KapboHoBble
kncnotbl. CnoxHble 3doupbi».

Paspgen 3. AsoTcoaepxalime opraHuyeckne coeiMHeHUs.

AMUHbI — OpraHu4eckue npou3BogHble ammuaka. Knaccudwukauma amMuHOB:
anudaTtnyeckme U apoMaTUyeckue; NepBuUYHble, BTOPUYHbIE U TpeTuyHble. CTpoeHue
monekyn, obwas copmyna, M3omepusi, HOMeHKnaTypa M uU3NYecKkue CBOVCTBA.
XuMmunyeckoe cBoCTBa anndaTMyeckmx aMMHOB: OCHOBHbIE CBOWCTBA, ankunnpoBaHue,
B3aMMOJeNCTBNE NEPBUYHBIX aMUHOB C a30TUCTOM K1ucnoton. Conu ankmnammoHus.

AHUNWMH — MpeacTaBuUTENb aMUHOB apomartnyeckoro psiga. CTpoeHue aHunuHa.
B3auMHoe BnusiHMe rpynn aToMoB B Monekyrne aHunumHa. OCoBeHHOCTU XUMUYECKUX
CBOWCTB aHuWnuHa. KauyecTBeHHble peakuum Ha aHunuH. Cnocobbl nonyyYeHus u
npuMeHeHne anudaTn4ecknx aMmHoB. MNonyyeHne aHunHa u3 HUTpobeHsona.

AmMuHokucnoTtel. HomeHknatypa u umsomepus. OTaenbHble npeacraBuTeny a-
aMUHOKUCIIOT: MULUMH, anaHuH. duanyeckne CBOWCTBA aMUHOKUCNOT. XUMUYECKUE
CBOWMCTBA aMMWHOKUCNOT Kak amdOTEpPHbIX OpPraHNYecKux COoeauHEeHWUn, peakums



nonukoHgeHcauuy, obpasosaHue nenTugHow ceasu.  Buonorudeckoe
amuHokucnot. CUHTE3 1 ruaponus nenTuaos.

Benku kak npupogHbie nonumepbl. [lepBuyHasd, BTOpUYHAs W TPeTU4YHas
CTpykTypa Oenkos. Xumuyeckue cBoucTBa OGenkoB: rMaponus, [AeHaTtypauus,
KayecTBEHHbIe peakuum Ha Bernku.

OKcrnepuMeHTanbHble  MeToAbl U3y4eHUs] BELLECTB U UX  NpeBpaLLeHUi:
pacTBopeHue 6enkoB B Bofe, AeHaTypauua 6enkoB npu HarpeBaHnm, UBETHLIE peakLum
Ha Oenku, pelleHWe 3KCrepuMeHTanbHbiX 33ad4ay No Temam «AsoTcomepaliyue
opraHu4yeckue coeguHeHus» u «PacnosHaBaHne OpraHNYecKux CoeanuHeHNN».

Pasgen 4. BoicokomornekynsipHbie COeUHEeHUS.

OCHOBHbIE MOHATUA XUMUW BbICOKOMOMEKYNAPHLIX COEAMHEHUI: MOHOMED,
nonnmep, CTPYKTYPHOE 3BEHO, CTeMeHb MonMMepusaunmn, cpegHsis MonekynspHas
macca. OcCHOBHble MeTOoAbl CUHTE3a BbLICOKOMOMEKYMSAPHLIX  COEAUHEHWA —
nonMMmepusaumsa u NoNIMKOHAEHcaLUns.

MNMonumepHble  matepuansl.  nactmaccbl  (MONWUATUMEH,  NONWNPOMNWMEH,
NONVUBUHUNXITOPUA, nonucTuporn, nonumMeTunMeTakpunar, nonukapboHaThl,
nonuatuneHtepedranar). Ytunusauusa n nepepaboTka nnacruka.

OnacTtomepbl: HaTypanbHbIA KayyyK, CUHTETUYECKME Kaydyku (OyTagmeHoBbIN,
XMOpPOMNpPEHOBbIN, 30MPEHOBbIN) U CUMUKOHBLI. Pe3unHa.

BonokHa: HaTypanbHble (X/OMOK, LEepCTb, LWESK), UCKYCCTBEHHbIe (BUCKO3a,
aueTaTHOe BOMOKHO), CUHTETUYECKMNE (KanpoH 1 NnascaH).

Monumeps! crneuynanbHOro HasHadeHusi (TednoH, KeBnap, 3MeKTponposBoasLime
nonumepsbl, buopasnaraembie NONMMEpHI).

OKCnepuMeHTanbHble MeToAbl U3yYeHUs BELLECTB U UX  NpeBpaLLeHUi:
O3HakomIieHMe c obpasuamy NpPUPOAHbIX UM WUCKYCCTBEHHbIX BOMOKOH, nriacTmace,
Kay4ykoB, pelleHne 3KcnepumMeHTanbHbIX 3agay no teme «PacnosHasaHue nnactmace
1 BOFIOKOH».

PacuéTHble 3apaum.

HaxoxgeHne MonekynsipHon bOpMynbl  OPraHMYeckoro COeAMHEHUS Mo
MaccoBbIM JOMAM 3MIEMEHTOB, BXOASALUMX B €r0 COCTaB, HaXOXAEHWE MOIEKynApHOW
(POpMyrnbl OpraHM4Yeckoro coeauHeHust No Macce (06bEMY) MPOAYKTOB CropaHus, no
Konu4yecTBy BellecTBa (Macce, 06bEMY) NPOAYKTOB peakumMm U/Unmn UCXOAHbIX BELLECTB,
YCTaHOBNEHNE CTPYKTYpPHOW POPMYnbl OpPraHM4eckoro BELlecTBa Ha OCHOBE ero
XUMUYECKUX CBOMCTB MUK CnocoboB nonyyeHns, onpeaeneHne 4onu Boixoda NpoayKTa
peakLmmn oT TeEOPEeTUYECKN BO3MOXHOIO.

MexnpeameTHble CBA3M.

Peanusaums mexnpeaMeTHbIX CBA3EW NPW U3YYeHUu opraHuyeckon xumuu B 10
Krnacce OCyLLECTBNAETCA 4Yepe3 WCMosfib3oBaHue Kak OBLMX eCTeCTBEHHO-Hay4HbIX
MOHATUMN, TaK U MOHATUI, MPUHATLIX B OTAENbHbIX NPeAMeTax ecTeCTBEHHO-Hay4HOro
uukna.

Obuwume ecTecTBEHHO-Hay4YHble MNOHATUS: SIBMEHUE, Hay4yHbli akT, runoTesa,
TEOpWUsi, 3aKOH, aHanua, CuHTe3, Knaccudukauus, HabnogeHne, wunsMmepeHue,
3KCNepuUMeHT, Moaenb, MoAenMpoBaHue.



dusnka: matepusi, aTom, 3MNEKTPOH, NPOTOH, HEWTPOH, MONeKyna, 3HepreTUYECKuiA
YPOBEHb, BELLECTBO, Teno, o6béMm, arperaTtHoe COCTOsiHME BeLuecTBa, usnyeckue
BESIMYMUHBI, €AUHULbI UBMEPEHUS, CKOPOCTb, 3HEPrus, Macca.

Buonorus:  kneTtka, opraHuW3m, 9kocuctemMa, 6Ouocdepa, MeTabonuawm,
HacneaCTBEHHOCTb, aBTOTPOMHbLIA U reTepoTPOdoHbIN TUM NUTaHKs, OpoxeHwue,
POTOCUHTES, AbIXaHne, Genku, yrneBoabl, XUpbl, HYKNENHOBbIE KUCNOTbI, PEPMEHTbI.

eorpadus: nonesHble UcKkonaemblie, TOMMMUBO.

TexHonorus: nuiieBble NPOAYKTbI, OCHOBbI PaUMOHANbHOrO NUTaHUSA, MoLMe
cpencTea, MaTepuarnbl U3 UCKYCCTBEHHbIX 1 CUHTETUHECKMX BOMOKOH.



MnaHupyembie pesynLTaThl OCBOGHURA NPOrpaMMbl NO XMMUK Ha Yriy6neHHOM
YpOBHe cpeaHero obuiero o6paszoBaHus

JinuHocTHbIE pe3ynbTaThl

B cooTBeTCTBUM C CUCTEMHO-OESTENBHOCTHLIM  MOAXOAOM B  CTPYKType
NWYHOCTHbIX pe3ynbTaToB OCBOEHUSA nMpeamMeTa «XMMUA» Ha YPOBHE CpefHero obLiero
obpasoBaHns BbigeneHbl Criefylolie COCTaBMSIOWME: OCO3HaHMe Ob6y4aloLLMMIUCS
POCCUACKOM  rpaaaHCKOW  MAEHTWYHOCTM;  TOTOBHOCT K CaMOpPasBuUTMIO,
CamMOCTOATENbHOCT W CaMOOMpPeAeneHnilo; Hanuine MmoTusBauum K oBydeHuto;
FOTOBHOCTb ¥ CMOCOBHOCTL 0BYHaIOLLMXCH PYKOBOACTBOBATLCSA NPUHATLIMU B 0bLLecTBe
npasunaMmM w“ HoOpmMamMu MOBEAEHUS; Hanuyme nPaBOCO3HAHUSA, 3KOMOrMYecKomn
KYNbTYpbl; CMOCOBHOCTb CTaBUTb LIENU U CTPOUTDL XXU3HEHHbIE NIaHbI.

NnyHocTHble  pesynbTaThl  OCBOEHUS  npeaMeTa  «XUMUsi»  OTpaxaroT
C(POPMUPOBAHHOCTL  OMblTa MO3HABATENbHOM W MPaKTUHECKOW AEeATENbHOCTY
oby4arowmxcs B npouecce peanusauuy obpasoBaTenbHON AeATENbHOCTY.

JlnyHoCcTHble  pesynbTaThl  OCBOEHUS  npegmeTa  «XUMUSI»  OTpaKaloT
CPOPMMPOBAHHOCTL  OMbiTa  MO3HABATENbHOW U MPaKTUYECKON AEeATENbHOCTH
oOyu4atoLmxca B npouecce peanusauum obpasoBaTenbHON AeATENLHOCTM, B TOM YnUCHe
B YacTu:

1) rpaxxgaHckoro BocnuUTaHus:

OCO3HaHMs OOy4aloLLMMNCA CBOMX KOHCTUTYLMOHHBbIX MpaB M 06s3aHHOCTEWN,
yBaXXEHUA K 3aKOHY U NPaBONOPsAKY;

NPeACTaBneHnsa o coumnanbHbIX HOpMax 1 NpaBunax MeXIMYHOCTHbLIX OTHOLLEHUHN
B KONNEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOW AEATENbHOCTV MPU CO34aHUMU Yy4ebHbIX
NPOEKTOB, pelleHun y4yebHbIX ¥ no3HaBaTenbHbIX 3a4ad, BbIMNOMHEHUW XUMUYECKMX
3KCMNEPUMEHTOB;

CMOCOGHOCTY NOHUMATL U NPUHUMAaTL MOTUBbLI, HAMEPEHUS, NMOTUKY I apryMeHTbi
ApYyrux npu aHanuse pasnuyHbIX BUAOB y4ebHOW AeaTenbHOCTH;

2) NaTPUOTUYECKOro BOCNUTAHUSA:

LEHHOCTHOrO  OTHOWEHWA K  UCTOPUYECKOMY U Hay4HOMY Hacneguio
OTEYEeCTBEHHOW XUMUW;

yBaXeHus K npoueccy TBop4yecTBa B obnactu Teopum U MNPaKTUYECKOro
MPUINOXEHNA XMMUKU, OCO3HAHUA TOrO, YTO [JaHHbIE HAYKWU eCTb pPe3ynbTaT ANUTENbHbIX
Habno4eHUi, KPONOTNUBLIX 3KCNEPUMEHTamNbHbLIX MOUCKOB, MOCTOSHHOIO TPyAa YY&HbIX
1 NPaKTUKOB,

WHTEDECa U MNO3HaBaTemnbHbIX MOTUBOR B MOMyYeHUU © nocnenywiiem ada
MHPOPMAaLK O NepeaoBbIX AOCTMKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AYXOBHO-HPaBCTBEHHOro BOCMUTAHUA:

HPaBCTBEHHOIO CO3HaHUSA, 3TUMECKOIrO NOBEAEHUS;

CMOCOBGHOCTM OLEHUBATb CUTyaLUUW, CBA3AHHBLIE C XUMWUYECKUMMW SIBNEHUSMU, U
NPUHAMaTbL OCO3HAHHbIE PELUEHUS, OPUEHTUPYACH HA MOpPanbHO-HPaBCTBEHHbLIE HOPMbI
N UEHHOCTU;

nuse

s i



FOTOBHOCTM OL€HMBATL CBOE NoBeAeHWe U NOCTYNKU CBOUX TOBapuLLEN C NO3ULMIA
HPaBCTBEHHbIX 1 NPABOBbIX HOPM U C Y4ETOM OCO3HAHUA NOCNEACTBUI NOCTYIMKOB,

4) hbopMupoBaHuUA KyNnbTypbl 340POBbSA:

NOHMMaHWA  LEeHHocTeln 3gopoBoro U BesonacHoro  obpasa  XKU3HM,
HeoOXoAMMOCTM OTBETCTBEHHOINO OTHOLIEHUA K COOCTBEHHOMY pu3nyeckomy W
NCUXUYECKOMY 30POBbLIO;

cobniogeHuss npaeun 6e3onacHoro obpalleHus c Bewectsamu B ObITy,
NnoBCeAHEBHOM XXU3HU, B TPY40BOW AEATENBHOCTH,

NOHUMaHUA LEHHOCTU NpaBuil MHAMBUAOYANbHOrO U KONMMEeKTUBHOro GesonacHoro
NoBEeAEHUSI B CUTYaLUSIX, YIPOXaoLWMNX 300POBbIO N XKU3HWN NI0AEN,;

OCO3HaHUSA MOCNEACTBUA W HEMPUATUS BPeAHbIX MpuBblYeK (ynoTpebneHus
ankoronsi, HAPKOTUKOB, KYpPeHNs);

5) TpynoBOro BoCcnuTaHuA:

KOMMYHUKaTUBHOM KOMMETEHTHOCTM B y4yebHOo-nccnegoBaTenbcKom
AEATENbHOCTH, 00LWEeCTBEHHO NOMe3HON, TBOPYECKON 1 APYrMX BUAax OeATENbHOCTH,

YCTAHOBKM Ha aKTUBHOE y4yacTWe B pelUeHWM NPakTUYEecKMX 3afdad couunanbHou
HanpaBneHHOCTU (B pamKax CBOEro Knacca, LWKonbl);

WHTEpeca K NpakTU4eCcKoMy U3y4eHno npodpeccuin pasnnuyHoro poaa, B TOM Yucne
Ha OCHOBE MPMMEHEHUS NPEeAMETHbIX 3HAaHWUI MO XUMUM;

yBaXKeHUs K Tpyay, NoasM Tpyaa u pesynbtatam TpyAoBOW AEATENbHOCTH,

FOTOBHOCTM K OCO3HaHHOMY BblOOpY MHAMBMAYANbHOWN TpaekTopun obpasoBaHus,
Oyaywen npocpeccun u peanusaumyv COOCTBEHHbLIX XW3HEHHbIX MMaHoOB C Y4€TOM
NMYHOCTHBLIX WMHTEPECOB, CMOCOOHOCTEN K XuMUKM, UHTepecoB W notpebHocTen
obulecTBa;

6) akonorn4yeckoro BOCNUTaHus:

3KOMOrM4Yeckn LenecoobpasHoro OTHOLWEHUA K npupoge Kak MUCTOYHUKY
CYLLIECTBOBaHUSA XXU3HU Ha 3emre;

noHMMaHuUs rnobanbHOro xapaktepa SKOMorMyeckux npobnem, BAUSHUA
3KOHOMMWYECKUX NPOLIECCOB Ha COCTOSHUE MPUPOAHONM U CoLManbHOM cpeabl;

0OCO3HaHUsi HEOBXOAMMOCTM UCMONb30BaHUA OOCTMXKEHUN XUMUM OIS peLleHus
BOMPOCOB paLMOHanbHOro NPUpPoaonob30BaHNUS;

aKTUBHOIO HENnpuUATUS AENCTBUA, NPUHOCALLMX Bpen OKpyXarowen npupoaHon
cpede, YMEHMst NPOrHOo3vMpoBaTb HebnaronpusATHble 3KOMornyeckne nocneacTsums
npeanpuHMMaemMbIX 4ENCTBUN U NpeaoTepallaTh UXx;

HanUuns pPasBUTOrO SKONOrMYECKOrO MbILMEHUS, 3JKONOMMYECKOW KynbTypbl,
onbiTa OEATENbHOCTU 3KOMOrMYEeCKON HanpasrieHHOCTWU, YMEHUS PYKOBOACTBOBATbCA
UMW B NO3HABaTeNbHOM, KOMMYHUKATUBHOW M COLManbHOW MpakTuke, CnocobHoCTU U
YMEHUS aKTUBHO NPOTUBOCTOATb MAEOonornm xemoobuu;

7) UEHHOCTU Hay4YHOro NO3HaHUA:

MUPOBO33PEHNSA, COOTBETCTBYIOLLEr0O COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKu U
06LeCcTBEHHOW NPaKTUKu;

NOHMMaHUA CneundUKn XMMUN Kak HayKu, OCO3HaHUs eé ponu B (hopMupoBaHum
paLMOHaNbHOrO Hay4yHOro MbILLNEHUS, CO3[aHWM LEnoCTHOro npeacTasneHns ob



(@]
=~
v
e
=
Ay}
<]
E
(D
<
-
>
-
=
<
()]
=
(O]
S
(o]
(D
]:E
=
i
(9]
-4
07)
()]
e |
©
=
e
(@]
Ia
[
>
£
()]
H
Q
o
D
~
[
w
po |
(o]
W
-
)
=
s
=
e |
©
=
©
O
Ia
p =
T
>

3aKOHOMEpPHOCTEN 1 peLleHun Npobnem coxpaHeHUs NPUPOAHOIO PaBHOBECUS;

y6exaéHHoOCTU B 0CcOBOI 3HaYMMOCTU XUMUKU ONSi COBPEMEHHOW LMBUNU3auUuu: B
€€ ryMaHWCTUYECKOW HanpaBfeHHOCTM W BaXHOW ponM B CO34aHUMM HoBoW 6asbl
mMaTepuanbHoO KynbTypbl, B peweHun rnobanbHbix npobnem ycTonumBoro pasBuTUs
yenosBeyecTBa — CbIpbeBOW, 3HEpreTUYecKkoW, TMULLEBOW U 3KONMOrM4ecKown
GesonacHoOCTW, B pasBUTUM MeAuUMHbI, obecneyeHun ycrioBWin yCrnewiHoro Tpyaa u
3KOMOrM4yeckn KOMOPTHON XN3HM KaKaoro YneHa obLiecTsa;

€CTEeCTBEHHO-Hay4yHOW rPamMOTHOCTW: MOHUMAHWUS CYLUHOCTU METOLOB MNO3HAHWUS,
MCMOMb3yeMbiX B €CTEeCTBEHHbIX HayKax, CrMocoOHOCTM MUCMoNb3oBaTb MofyYyaembie
3HaHWA Ons aHanu3a U 0ObACHEeHUS SBNEHUN OKPYXKAKOLEro Mnupa u nNpoucxXoasimnx B
HEM W3MEHEHUW, yMeHUs aenatb OOOCHOBaHHble 3aKMOYEeHWS Ha OCHOBE Hay4HbIX
haKToB 1 NMEIOLUNXCA AaHHBIX C LEenblo Noy4YeHnst LOCTOBEPHbIX BbIBOAOB;

CNOCOBHOCTN CaMOCTOATENBHO UCMOMNb30BaTh XMMUYECKUE 3HaHUS AN PelleHns
npo6nem B peanbHbIX XXU3HEHHbIX CUTYaLUSX;

MHTepeca K No3HaHuio, nccrneaoBaTenbCKon AesTeNbHOCTY;

rOTOBHOCTW 1 CNOCOBHOCTU K HenpepbIBHOMY 06pa3oBaHuio 1 caMoobpa3oBaHuio,
K aKTMBHOMY MOSy4YEHUIO HOBbIX 3HaHWN MO XUMWUU B COOTBETCTBUM C XKU3HEHHbIMU
noTtpebHocTAMMU;

nHTEepeca K ocobeHHOCTAM Tpyda B pas3nuyHbix cdepax npodeccroHansHon
AEeATENbHOCTH.

MeTtanpeameTHble pe3ynbTaTthbi

MeTtanpeaMeTHble pe3ynbTaTbl OCBOEHUS NPOrpaMmbl MO XMMUM Ha YPOBHE
cpeaHero obuiero o6pa3oBaHNs BKIHOYAKOT:

3Ha4YUMble ans dopmupoBaHus MUPOBO33PEHUS oby4yarowmxcs
MeXAucuUnnuHapHole (MexnpegMeTHble) oOLleHay4YHble MNOHATUSA, OoTpaxawlune
LIeNOCTHOCTb Hay4HON KapTUHbI MMpa U cneumdguKy MeToAoB No3HaHUS, UCNONb3yeMbiX
B €CTECTBEHHbIX Haykax (MaTepusi, BeLeCcTBO, 3HEpPrus, ABneHue, npoLecc, cucTema,
Hay4Hbln OakT, NPUHLMMN, rMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCcrneaoBaHue,
HabnogeHne, n3aMepeHune, aKCNEPUMEHT U Apyrue);

yHMBepcarnbHble y4yebHble [AelcTBUs (NO3HaBaTesNlbHble, KOMMYHWUKaTUBHbIE,
perynsatueHblie), obecneynBaome dopmnpoBaHme pyHKLMOHANBHOW rPaMOTHOCTU U
coumnanbHo KoMmneTeHuMmn obyyaroLmxces;

cnocobHocTb 0by4aloWwmMxcss UCMoNb30BaTb OCBOEHHbIE MEXOUCLUMNINHAPHbIE,
MUPOBO33PEHYECKMe 3HaHNUSA U YHUBEpCcarnbHble y4ebHble 4eNcTBUA B NO3HaBaTeNbHOM
1 coumnanbHOM NPaKTUKe.

MeTanpegmMeTHble pe3ynbTaTbl  OTPaXaloT OBMageHWe  YHUBepcarnbHbIMU
y4ebHbIMM NO3HaBaTENbHLIMU, KOMMYHUKATUBHBIMW U PETYNATUBHLIMIA AENCTBUAMM.

Mos3HaBaTenbHbIe YHUBepcanbHble y4eOHble gecTBUA

1) 6a3oBble noruyeckue 4enNCTBUA:

CaMOCTOATENbHO dopmynuposaTtb " aKkTyanuaunposaTtb npobnemy,
paccmatpuBaTb €€ BCECTOPOHHE;



onpenensATb UenuM [OesTenbHOCTW, 3adaBas napameTpbl U KpuTepuu KX
[OCTUXEHWUSA, COOTHOCUTbL pe3ynbTaThl AEATENbHOCTU C NOCTaBNEHHbIMU LIENAMY;

Ucnonb3oBaTb NPU  OCBOEHMM 3HAHWA MNPUEMBbI  JNIOTMYECKOrO  MbilUSIEHUSA:
BblAENATb XapaKTepHble NpPWU3Haku MNOHATUW W YyCTaHaBnNuBaTb WX B3aMMOCBA3b,
UCNONb30BaTh COOTBETCTBYIOLLME MOHATUSA ANs OOBACHEHWUS OTAEMNbHbIX (PaKToB U
SABNEHUN;

BblOMpaTb OCHOBaHWUSI U KpUTEPUMU ANA Knaccudukauumn BELeCTB U XMMUYECKUX
peakuum;

yCTaHaBnMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3N MeXAay U3y4yaeMbiMU SBNEHUAMU,

CTPOUTL NOrMYeckne paccyxaeHusi (MHOYKTWBHble, AedyKTUBHbIe, Mo aHanorumu),
BbISABMATb 3aKOHOMEPHOCTUM WU NPOTUBOPEYUS B paccMaTpuBaeMbiX SABMEHUSX,
hopmynupoBaTh BbIBOAbI U 3aKNIOYEHUS,

NMPUMEHSATL B MNpouecce MO3HaHUSA WUCMOoMb3yeMble B XUMUW CUMBONUYECKME
(3HakoBble) Moaenu, npeobpasoBbiBaTb MOAEMbHblE NPEACTaBreHns — XUMUYECKUN
3HaK (CMMBONM) aneMeHTa, Xxumuyeckas opmyna, ypaBHEHUEe XMMUYECKON peakumn —
npu peleHnn Yy4ebHbIX no3HaBaTeNbHbIX W MNPaKTUY4ecKUx 3agad, nNPUMEHATb
Ha3BaHHble MOAENbHble MNPeACTaBNeHus AONA BbISABMEHUA XapaKTepHbIX MPU3HaAKOB
M3y4aeMbIX BELLECTB N XMMUYECKUX peaKLnii.

2) 6a3oBble uccnegoBaTeNbCKue AeNCTBUA:

BnagjeTb OCHOBaMM METOOOB HAy4yHOro MO3HaHWA BELIEeCTB U XUMUYECKUX
peakuui;

dopMynupoBaTb Lenu 1 3agayn uccneaoBaHus, UCnonb3oBaTb NOCTaBMNEHHbIE U
CaMOCTOATENBHO COPMYNMPOBaAHHbIE BONPOCHI B KA4€CTBE MHCTPYMEHTa NO3HaHMA U
OCHOBbI AN POPMUPOBAHNSA TMNOTE3bl MO NPOBEpPKE MPaBUITbHOCTU BbiCKa3biBaeMbIX
CYXOEHWN;

BNnageTb HaBblkaMWU CaMOCTOATENbHOIO  MNNaHUMpoBaHMA U NpOBEAEeHUA
YYEHUYECKNX 3IKCMEPUMEHTOB, COBEPLUEHCTBOBATb YyMeHWst HabniogaTtb 3a XO4OM
npouecca, CaMOCTOSITENbHO MPOrHO3WpoBaTb €ro pesynbTart, OopMynMpoBaTb
0000LWEHNA U BbIBOAbI OTHOCUTENBHO AOCTOBEPHOCTU Ppe3ynbTaTtoB WUCCnenoBaHus,
cocTaBnsATb 060CHOBaHHbIA OTYET O NpoAenaHHon pabore;

npuobpetaTb  OMbIT  y4YEHUYECKOW  MccnedoBaTeNlbCKOM U MPOEKTHOM
OEeATENBHOCTU, NPOSIBNATL CNOCOOHOCTb U FOTOBHOCTb K CaMOCTOSATENbHOMY MOWUCKY
METO/AOB PELLUEeHUs NPaKTUYeCcKnx 3aaad, NPUMEHEeHUI0 pasnnyHbiX METOA0B NMO3HaHUS.

3) paboTta ¢ uHcpopmaumen:

OPWEHTUPOBATLCA B PasnMYHbIX UCTOYHUKaX UHGOPMauuKU (Hay4HO-nonynsipHas
nuTepaTypa XMMUYECKOro COAEepXaHusl, crpaBoyHble nocobus, pecypcel MHTepHeTa),
aHanu3npoBaTb UHGOPMaLMIO Pa3nuyHbIX BMAOB 1 (OOPM NpeacTaBneHns, KpuTu4ecku
oLeHMBaTb €€ JOCTOBEPHOCTb U HEMPOTUBOPEYNBOCTD;

dopmynupoBaTb 3anpocbl M MPUMEHATb pPasnuyHbie MeToabl Npu MOUCKe U
oTbope nHdpopmauum, Heo6xoaAMMON ANSA BbINONHEHNUSA y4ebHbIX 3aaa4 onpeaenéHHoro
T™MNa;

npuobpetaTb  OMNbIT  WCMNOMb30BaHUS  UHAOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOMOrMM 1 pasnn4yHbIX NOUCKOBbIX CUCTEM,



(Cxembl, rpacouku, amarpammel, TabNULbl, PUCYHKU U Apyrue);

“Cnonb3oBaTbh Hay4HbIN A3bIK B Ka4ecTBe cpeacTBa npu paboTe ¢ XUMUYECKOA
WHDOpPMaLMen: NPUMEHATL MeXNpeaMeTHbIe (PU3nYeckue u MatemaTuieckmue) 3Haku 1
CuMBOnbI, opmMynbl, abbpeBnaTypbl, HOMEHKNATYPY;

ncnonb3oBaTh 3HaKOBO-CUMBOSMYECKNE CPeACcTBa HarnagHOCTH.
KomMyHuKaTMBHbIe YHUBepCanbHbie y4eOHble AeNCTBURA:

3ajaBaTb BOMPOCHI NO cyLlecTBy ob6cyxaaemon Tembl B xoae ananora u/vnu
AWUCKYCCWM, BbiCKa3biBaTb Uaeun, (POpMynupoBaTh CBOU NPEASIOXEHUSA OTHOCUTENBHO
BbINOMHEHUSA NPEASIOXEHHON 3aaayu;

BbICTYNaTb C nNpes3eHTauunenn pes3ynbTaToB MO3HABaTENbHON [OEATEenbHOCTH,
MOSTy4eHHbIX CaMOCTOATENbHO WM COBMECTHO CO CBEPCTHUKAMW MPU BbINOMHEHWUM
XMMU4ECKOro 3KCMepuMeHTa, npakTuyeckon paboTbl MO MCCNEedoBaHWIO CBOMNCTB
“3y4aembix BeWECTB, peanusauun y4ebHoro npoekTa, U opMynMpoBaTh BbiBOAbI MO
pesynbTaTtam NPOBEAEHHLIX MCCNefoBaHWM MYTEM COrMacoBaHWUA MO3ULMIA B Xode
obcyxaeHus n obMeHa MHEHUAMMN.

PerynatuBHbie yHuBepcanbHbie y4ebHble AeNCTBUSA:

CaMOCTOATENbHO NNlaHMpOBaTb U OCYLLECTBMATb CBOK  MNO3HaBATENbHYHO
AEATENbHOCTb, oOnpedenss €€ uenn U1 3adavn, KOHTPONMpOBaTb U MO  Mepe
HeobX0AMMOCTU KOPPEKTMPOBaTL Npeasiaraembiii anropuTM AENCTBUN NPU BbINONHEHWY
y4ebHbIX 1 1uccnegoBaTenbekvx 3agjad, BolbupaTte Hanbonee apdekTUBHbIN cnocob mx
PeLleHns C y4ETOM MOoNy4YeHUs HOBbIX 3HAHUI O BELLECTBAX U XUMUYECKUX pPeaKkLUsX;

OCYyLLeCTBNATbL CaMOKOHTPOSb AEeATEeNbHOCTM Ha OCHOBE camoaHanusa u
CaMOOLEHKMN.

MNpeameTHLIe pe3ynbTaThl
MNpeameTHble pesynbTaThl OCBOEHWUS MPOrPamMMbl MO XUMWUU Ha YrnyBGnéHHom
YpOBHE Ha ypoBHe cpefHero obuiero obpasoBaHus BKOYAOT creunduyeckne Ans
y4yebHoro npeameTta «XuMuUs» HayyHble 3HaAHUS, YMEHWS M crnocobbl AEWCTBMIA No
OCBOEHMIO, UHTepnpeTauun u npeobpas3oBaHUO 3HAHWK, BUObI AESATENbHOCTU MO
MOMY4€HUIO HOBOTO 3HAHWSA U NPUMEHEHMUIO 3HaHWI B Pa3nnyHbIX y4eBHbIX CUTyaumsx, a
Takke B peanbHbIX XXW3HEHHbIX CUTyauMWsX, CBA3aHHbIX C XxuMuein. [MpegmeTHbie
pe3ynbTaTbl 0CBOEHUs Kypca « OpraHuyeckas XuMus» oTpakaroT:
e ChopMMPOBaAHHOCTL NPEACTaBIEHUIA: O MECTE U 3HAYEHUU OPraHNYECKON XUMUY
B CCTEeMe eCTECTBEHHbIX HayK 1 eé ponu B obecnevyeHnmn yCTom4nBoro passmuTums
4yenoeseyectBa B peleHUn npobnem 3KOMOrM4ecKoW, IHepreTuyeckon u
NULLEROM HE30MACHOCTH, B PA3BUTUM MEAULIMHLI, CO3AAHMN HOBLIX MaTepuanoe,
HOBbIX NCTOYHMKOB aHepruum, ;] obecneyeHum paunoHanbHoOro
nP1MpPoAononbL30BaHus, B (POPMUPOBaAHUMN MUPOBO33PEHNUS U OOLLEN KynbTypbl
YyenoBeka, a TaKke 3IKonormyeckh oOOCHOBAHHOTO OTHOLUEHUSI K CBOEMy
300POBbLIO U NPUPOAHON cpeae;
e BrageHue CUCTEMO XYMUYECKUX 3HaHWMN, KoTopas BKITHOYAET:
OCHOBOMONaralwLye MNOHATUS — XUMWYECKMA 23NEeMEeHT, aToMm, aape U
3NeKTpoHHas obornouyka aToma, s-, p-, d-aToMHble opbuTanu, OCHOBHOE U



BO30OY)XAEHHOE COCTOSIHUA aToma, rmbpuamnsauns aToMHbIX opbuTanen, MOH,
MOneKyna, BaneHTHOCTb, JNeKTPOOTPULATENbHOCTb, CTeMneHb OKUCNEHUS,
XMMUYeckass CBSi3b, MOfb, MOMSipPHaAs Macca, MOMsSpPHbin O6BbEM, yrnepoaHbIn
ckeneT, (yHKUMOHanbHas rpynna, pagukan, CTPYKTYpHble  oOpMynbl
(pa3BépHyTble, COKpaLl€HHble, CKeneTHble), W30MepUss CTPYKTypHas ¥
NPOCTpaHCTBEHHasa (reoMeTpuyeckas, onTuyeckas), U3oMepbl, rOMONOrMYECKMiA
pad, romonoru, yrnesogopoAbl, KUCNOPOA- U as3oTcoAepXkalliue opraHuveckue
coefIHeHNss, MOHOMepP, MonMMep, CTPYKTYpHOE 3BEHO, BbICOKOMONEKYNSAPHbIE
coeaVMHEHUs:; Teopwuu, 3aKoHbl (nepuogudeckuin 3akoH [1. W. MeHpgeneesa,
Teopuss CTPOeHus opraHnyeckux selects A. M. byTnepoBa, 3akoH COXpaHeHus
MacChbl BELLECTB, 3aKOH COXpPaHeHUs U npeBpaLleHUss IHePrun Npu XMMUYECKNX
peakuusx), 3aKOHOMEPHOCTU, CUMBOJSTUHECKUA A3bIK XUMUW, MUPOBO33pEHYeCKne
3HaHWA, neXxalwmue B OCHOBE MOHUMAHUA MNPUYUHHOCTU U CUCTEMHOCTM
XUMUYECKUX SIBMEHWUIA; NPEeACTaBNeHUss O MexaHu3Max XMMUYECKUX peakuun,
TEPMOAUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX MX MpOoTeKaHus, O
B3aUMHOM BIfMSAHWM aTOMOB W rpynn aToMoB B Mornekynax (MHAYKTUBHbLIA W
Me30MepHbI adpdekTbl, opueHTaHThl | 1 Il poaa); dpakronoruyeckne ceefeHns o
CBOWCTBax, coctaBe, MNony4yeHun u 6e3onacHOM MCMONb3oBaHUM BaXKHEULINX
opraHMYeckux BelecTB B ObiTy M MpakTU4YecKoW [OeATenbHOCTU 4YenoBeka,
obWMX HayyHbIX MNPUHUMNAX XUMWUYECKOro Mpou3BoAcTBa (Ha npumepe
Npou3BOACTBa MeTaHona, nepepaboTku HedTH);

CcchOPMUPOBAHHOCTb YMEHWI: BbISIBMSATE XapakTepHble MPU3HAaKW MOHATUN,
ycTaHaBnN1BaTh UX B3aMMOCBS3b, UCMOMb30BaTb COOTBETCTBYHOLMNE NMOHATHSA NpK
OnNUcaHUKn cocTaBa, CTPOEHMUS U CBOWCTB OpPraHUYeCKnUX CoOeMHEHNN;
chOpMUPOBaAHHOCTb YMEHUIA:

MCMONb30BaTb XUMWUYECKYIO CUMBOMUKY ANS COCTaBMEHUA MONEKYNSAPHbIX |
CTPYKTYPHbIX (Pa3BEPHYTbIX, COKPALLEHHbIX 1 CKENETHbIX) (POPMYN OpraHU4eCcKux
BELLECTB;

COCTaBNATb YPaBHEHUS XUMWUYECKUX peakuMih W packpbiBaTb MX CYLLHOCTb:
OKUCNUTENbHO-BOCCTAHOBUTENbHbBIX ~ peakunin  nocpefcTBOM  COCTaBEHUs
anNeKTpoHHoro 6GanaHca 93TWX peakuuil, peakuuin WOHHOTrO ObMeHa NyTéM
COCTaBMEeHNUs UX NOSHbIX Y COKPALLEHHbBIX NOHHbIX YPaBHEHWUI,

n3rotaBnMeBaTb MOAENMW MOMEKYN OpraHMYecKux BeLLecTB ANA UNMCTpaunum mx
XUMUYECKOTO N NMPOCTPAHCTBEHHOIO CTPOEHUS,

chOPMUPOBAHHOCTL YMEHWIA: yCTaHasnuBaTb MNPUHAONEXHOCTb WU3YYEeHHbIX
OpraHUYecknx BeLeCTB MO MX COCTaBy WU CTPOEHUIO K onpeaenéHHomy
Knaccy/rpynne COedMHEHWil, AaBaTb WM Ha3BaHUs MO CUCTEMAaTUYECKOW
HoMmeHknatype (IUPAC) 1 npuBoAuTb TpuBManbHble Ha3BaHUSA ONSA OTAENbHbIX
npeacTaBuUTENEN OpraHMYeckux BelwlecTB (3TUMEeH, aueTuneH, Tonyon,
rMULEPVH, 3TUNEeHrnukonb, deHon, dopmaneaerna, auetanbaerus, aueToH,
MypaBbMHas  KUCNOTa, YKCYCHas KucrnoTa, CTeapuHoBasi, OnevHoBas,
nanbMUTUHOBAA KWUCMOTbI, FMUUMH, anaHwH, ManbTo3a, (PYKTO3a, aHWNuH,
AVBWHWI, U30NPEH, XITOPOMNPEH, CTUPON 1 Aapyrue);



CPOPMUPOBAHHOCTL  YMEHUR  ONPEedensaTe BWA  XWMWHYECKON CBSi3W B
OpraHN4YecKkux coeauHeHUsX (KoBaneHTHass U WUOHHas CBA3b, O- U TI-CBA3b,
BOOOPOAHAas CBA3b);

CPOPMMUPOBAHHOCTE  YMEHUSi MPUMEHSITb  MOSMIOXKEHWUS TEOPUM  CTPOEHUS
opraHuveckux seuwects A. M. bytnepoBa AnA 0ObACHEHUS 3aBUCUMOCTU
CBOWCTB BELLECTB OT UX COCTaBa W CTPOEHUS;

CHOPMUPOBAHHOCTL YMEHMIN XapaKTepu3oBaTh COCTaB, CTPOEHue, buandeckme u
XUMUYECKMe CBOMCTBA TUMWUYHBLIX MpPeAcTaBUTENEN pasnuyHbiX  KaccoB
OpraHV4Yeckux BELLeCTB: arkaHoB, LMKIOankaHoB, arnkeHoB, arnkagueHos,
ankvHOB, apoMaTU4YecKuUX YrneBoAopPOAOB, CMMPTOB, anbAeruaoB, KEeTOHOB,
KapOOHOBbLIX KUCIOT, MPOCTbLIX U CMOXHBIX 3PUPOB, XKUPOB, HUTPOCOEAUHEHWII 1
aMWUHOB, aMWHOKWCIIOT, Genkos, yrnesofoB (MOHO-, AW- W MOnMUcCaxapuaos),
WNNIOCTPUPOBaTb  FEHETUYECKYI0O CBSI3b  MeXAYy HUMU  ypaBHEHUsIMU
COOTBETCTBYIOLNX XUMWUYECKUX peakunii C WCMoNb3oBaHUEM CTPYKTYPHbIX
cbopmyn;

CPOPMMPOBAHHOCTL YMEHUsi NOATBEPXKAAT HA KOHKPETHBIX MPUMepax xapaktep
3aBMCMMOCTN  PEaKLMOHHOW CMNOCOBHOCTM OpraHWYEecKUX COEeAMHEHUn OT
KPaTHOCTM M TUNa KOBaneHTHON CBA3WM (O- WU TI-CBA3W), B3aWMHOMO BIIUSHUSA
aTOMOB U rpynn aToMoB B MOMeKynax;

CCPOPMMPOBAHHOCTb YMEHWUSI XapaKTepu3oBaTb MCTOYHMKW YriieBOAOPOLAHOrO
Cbipbsi  (HE(PTb, NpPUPOAHbLIA ra3, yronb), crnocobbl ero nepepaboTkn U
npakTU4eckoe NpUMeHeHne NPoayKTOB nepepaboTky;

CPOPMMUPOBAHHOCTL BMaAEHNS CUCTEMOW 3HAHUN O eCTeCTBeHHO-HAay4HbIX
MeToAax  MNo3HaHWA  —  HabnoaeHun,  U3MEepeHun,  MOAenNMpoBaHWM,
3KCNepUMeHTe (peansHOM U MbICNEHHOM) Y YMEHUS NPUMEHSTL 3TU 3HAHUS
CHOPMUPOBAHHOCTb YMEHUS NMPUMEHSATb OCHOBHbIE OMEpaLuii MbICIUTENbHOM
AEATENbHOCTU — aHanuM3 U CUHTE3, cpaBHeHne, obobLLeHne, cucTeMaTnusaumio,
BbIIBNEHNE NPUYNHHO-CNEACTBEHHbIX CBA3EN — ANS U3YYEeHUs CBOWCTB BELLECTB
N XMMUYECKNX peakLuii;

CchOPMUPOBAHHOCTE YMEHUI: BLISIBNATL B3AaWUMOCBS3b XUMWYECKUX 3HAHWIA C
MOHATUSAMMN U NPEACTaBNEHUAMN APYrUX eCTeCTBEHHO-HayYHbIX NPeaMeToB Ans
bornee 0CO3HAHHOrO MOHWMAaHMA CyLIHOCTW MaTepuanbHOrO eAMHCTBA MUpa,
NCMNONb30BaTb CUCTEMHbIE 3HAHUA MO OPraHMYECcKON XUMUU ANS OOBbACHEHUS U
MPOrHO3MPOBaHUSA ABNEHUN, UMEIOLLX ECTECTBEHHO-HaYYHYI0 Npupoay;
CPOPMUPOBAHHOCTL YMEHUIA: MPOBOAUTL PACYETbI MO XUMUYECKUM opMynam
YPaBHEHUSIM XUMUYECKUX pPeakunii C UCMONMb30BaHMEM (PUINYECKUX BENUYUH
(Macca, oObem rasoB, KONMYECTBO BELLECTBA), XapaKTepU3yIoLLMX BELLECTBA C
KONIMYECTBEHHOW CTOPOHbI: PacY€Tbl MO HaXOXAEHUID XUMUYECKON COpMyIibl
BeLeCcTBa Mo U3BECTHbIM MACCOBbLIM AOMSAM XUMUYECKUX 3NEMEHTOB, NPOAYKTaM
cropaHus, NOTHOCTN ra3o0bpasHbIX BELLECTB;

CHOPMUPOBAHHOCTL YMEHWIA: NPOrHO3UPOBaTb, aHaNM3nMpoBaTh U OLEHUBATL C
no3nunin 3KONOrmM4yeckomn 6e3onacHocTH nocneacTeus ObiTOBOM "
NPOU3BOACTBEHHOW [EATENbHOCTM YenoBeka, CBsi3aHHOW C nepepaboTkoii



BELLECTB, MWCMonb3oBaTb MOSyYEHHbIE 3HaHWA ANA NPUHATUS  TPaMOTHbIX
peLleHnit npobnem B cUTyauusaX, CBA3aHHbIX C XUMUEN;

chOPMUPOBAHHOCTL YMEHWUIA: CaMOCTOATENBbHO MNNaHMpOoBaTb U NPOBOAUTHL
XUMWYECKNIA 3KCMEePUMEHT (NoslyYeHne W u3y4eHue CBOWUCTB OpraHU4eckux
BELLEeCTB, KayeCTBEHHble peakuuMu YrnesoAopoAoB pasfnU4YHbIX KraccoB W
KUCropoacoepXalmnx opraHUYecknx BELLECTB, pPELUEHNe dKCnepuMeHTanbHbIX
3agay no pacrno3HaBaHUIO OpPraHUMYeckux BeLecTB) C cobrnodeHvem npasun
He3onacHoro obpalleHns c BellecTBamu U nabopaTopHbiM obopyaoBaHuem,
cdopMynupoBaTth Lefb UCCNeaoBaHWs, MPeAcTaBnATb B PasfuyHoi ¢gopme
pe3ynbTaTbl 3KCNEPUMEHTa, aHann3nMpoBaTh U OLEeHNBaTb UX JOCTOBEPHOCTb;
choOpMUPOBaAHHOCTb YMEHWIA:

cobnioaath npasBuna 9KOMorMyeckn LenecoobpasHoro noseaeHust B ObITy U
TPY[AOBOW AESTENBHOCTU B LENsX COXpaHEeHUs CBOEro 3[0POBbs, OKpYyXatoLen
NPUPOLHON CPpeAbl U OCTMXKEHNSA €€ YCTONYNBOro pasBuTUS;

OCO3HaBaTb OMNAaCHOCTb TOKCUYECKOro [OeWCTBUS Ha XUBble OpraHnu3mbl
onpeaenéHHbIX OpraHMyYeckrx BeLLecTs, NoHMMas cmbicn nokasarens MAK;
aHanu3nMpoBaTb LienecoobpasHOCTb MNPUMEHEeHUA OpraHMYeckux BellecTB B
MPOMBILLNIEHHOCTU U B BbITY C TOYKM 3PEHNS COOTHOLLIEHUS PUCK-MONb3a;
CchOPMUPOBAHHOCTb  YMEHWW:  OCYLLECTBMATb  LierieHanpaBneHHbii  Mouck
XUMWYECKON WMHAOPMAaLMU B PasnUYHbIX WCTOYHMKaX (Hay4yHas W y4ebHo-
Hay4Has nuTepaTtypa, cpeAcTBa MaccoBoi MHdopmaunu, VHTepHeT n apyrue),
KPUTUYECKN aHanu3upoBaTb XMMUYeCKyo MHopmauuio, nepepabdbatbiBaTe €€ 1
NCMNONb30BaTbh B COOTBETCTBUM C NOCTaBNEHHOM y4ebHOM 3agaden.
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