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NOACHUTEJNIbHASA 3AMNMUCKA

Paboyass mporpamma no XvMMuM Ha YypoBHE cpegHero obuwero obpasoBaHus
pa3paboTtaHa Ha ocHoBe ®epepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6
obpasoBaHun B Poccuinckon dPepepaumm», TpeboBaHMIA K pe3ynbTataM OCBOEHUS
denepanbHon obpasoBaTenbHOM MNporpamMmmbl cpegHero obuwero obpasoBaHus(POIl
COO), npeactaBneHHblx B PegepanbHOM rocygapcTBeHHOM 0OGpasoBaTenibHOM
ctaHgapte COO, ¢ yyétom KoHuenunmm npenogasaHus yuebHoro npeameTa « XvuMmns» B
obpasoBaTtenbHbIX opraHmsauuax Poccuiickon depepauunn, peanuayowmx OCHOBHbIE
obpasoBaTenbHble MNporpaMmbl, UM OCHOBHbIX MONOXeHun «CTpaTernm pasBuTUS
BocnutaHus B Poccunckon ®depepaunmn Ha nepuop o 2025 ropa» (PacnopspkeHue
MpaBsutensctea P® o1 29.05. 2015 Ne 996 - p.).

XvMUA Ha ypoBHe YriybnéHHoro nsyyeHus 3aaHMMaeT BaXXHOe MeCTO B cucteme
€CTeCTBEHHO-Hay4Horo obpasoBaHusa yyawmxca 10—11 knaccos. M3ydeHne npegmeta,
peanuayemoe B yCroBusax gudpdepeHunpoBaHHOro, NpodunbHOro odyvyeHuns, npnussaHo
obecneunTb obLeobpas3oBaTernbHYl0 U OOLEKYNbTYPHYKO MOArOTOBKY BbIMYCKHUKOB
LWIKOSbl, HeOBXoAMMYIO ANS aganTaumm UX K BbICTPO MEHALWMMCS YCINOBUSM XU3HU B
coumyme, a Takke Ans nNpoaosnkeHus obydeHnsa B opraHnsaumnax npodeccuoHasnbHOro
06pas3oBaHuns, B KOTOPbIX XMMUSA ABNSETCA OAHOWN N3 MPUOPUTETHBIX AUCLMMIIVH.

B nporpamme no xvMmun HasHavyeHue npegmeTa «XuMmusa» nosiyqaeT nogpodHyto
MHTepnpeTaumio B COOTBETCTBMN C OCHOBoNonaratowmmm nonoxennamm ¢roc COO0 o
B3anMOOOYCNOBNEHHOCTN LEeNen, CoaepKaHus, pesynbtatoB obyyeHns n TpeboBaHnin K
YPOBHIO MOArOTOBKM BbINYCKHMKOB. CBWOETENbCTBOM TOMY SIBMAKTCS creayroLmne
BbINOJSIHSIEMbIE NPOrPaMmMOn NO XMMUU OYHKLMK:

e WH(OPMALMOHHO-MEeTOOANYECKasl, peanu3auus  kotoponm  obecnednBaeT
nonyyeHve npeacraBneHns O Uensax, coaepxaHuu, obwen crpartermm
oby4yeHuns, BOCMMTaAHUA M pas3BUTMUS oby4varoLMxca cpencTBaMmym npegmeTa,
N3y4aemoro B paMkax KOHKPETHOro npoguns;

e OpraHuM3auMoOHHO-NMaHUpYyLWas, KoTopasi npegycmaTpuBaeT onpeneneHue:
NPVHUMMNOB CTPYKTYPUPOBAHUSA W MOCNeoBaTENbHOCTU U3YyYeHUa Yy4ebHOoro
MaTepuana, KofIM4eCTBEHHbIX M KaYeCTBEHHbIX ero XapakTepucTuk; noaxonos
K (OPMMPOBaHWIO COOEpXXaTeflbHOM  OCHOBbl  KOHTPOSIS U OLEHKM
obpasoBaTenbHbIX AOCTUXKEHUIN 00YyYalOLNXCS B paMKax UTOrOBOW aTTecTaumm
B (oOpMe eanHOro rocyfapCTBEHHOMO 3K3amMmeHa Nno XUMUMK.

Mporpamma gns yrny6néHHOro n3y4eHns XmmMmn:

e yCTaHaBnMBaeT MHBApPWMAHTHOE NMpeaMeTHOe codepxaHue, obsi3aTenbHoe Ans
M3ydeHMss B pamkKax  OTAenbHbIX  npodmnen,  npegycmatpusaeT
pacnpegeneHve W CTPYKTYpUpOBaHME €ero no kKraccaM, OCHOBHbIM
coagepXXaTtenbHbIM NMHMAM/pasaenam Kypca;

e [aéT npumepHoe pacnpegerneHme y4ebHOro BpeMeHu, peKkoMeHO4yemMoro Ans
N3y4YeHnsi OTAENbHbIX TEM;

e npegnaraeTr  NPUMEpPHYKD  MOCNefoBaTeNbHOCTb  M3ydeHuss  y4ebHoro
mMaTepuana Cc Y4E€TOM J5OrMKM MOCTPOEHUS Kypca, BHYTPUNPEeOMETHbIX W
MeXnpeaMeTHbIX CBA3EWN;

e [aET MeToANYECKYID MHTepNpeTaumio Lenen n 3agad usydeHns npegmera Ha
yrny6néHHOM YpOBHE C Y4YETOM COBPEMEHHbIX MPUOPUTETOB B CUCTEME
cpegHero  obuwero obpasoBaHWs, coAepXaTenbHOW  XapaKTepPUCTUKK



nnaHupyemblX  pes3ynbTaTOB  OCBOEHUS  OCHOBHOM  obpasoBaTenbHOW
nporpaMmmbl cpegHero obuero obpasoBaHmsa (NMMYHOCTHBIX, MeTanpeaMeTHbIX,
npeamMeTHbIX), a Takke C Y4ETOM OCHOBHbIX BMAOB y4ebOHO-No3HaBaTENbHbIX
AencTeui obyyaroLerocd no OCBOEHUIO coaepXaHusa npegmeTa.

Mo BceM HasBaHHbIM MO3MLMAM B MporpaMme MO XMMUW NpedycMoTpeHa
NpPeeMCTBEHHOCTb C 06y4YeHnEM XMMUN Ha YPOBHE OCHOBHOIO obLero obpasoBaHus. 3a
npegenamMmm yCTaHOBMEHHOW MNPOrpaMmMon Mo Xumumn obsizaTenbHOW (MHBapUAHTHOW)
cocTaBnsowen cogepxaHuna ydebHoro npegmera «XuMusi» OCTa€TCA BO3MOXHOCTb
BblOOpa ero BapuaTMBHOM COCTaBNSOLWEN, KOTOpas [OMKHa onpedenartbcs B
COOTBETCTBUM C HANpaBfeHUEM KOHKPETHOro npodunsa obyyeHums.

B cooTtBeTcTBMM C KOHUenTyanbHbIMK nonoxeHusammn ®rOC COO o HasHaveHun
npegMmeToB 6a3oBoro u yrnybnéHHoro ypoBHen B cucteMe auddepeHUMpoBaHHOMO
oby4yeHnsa Ha ypoBHe cpeaHero obuiero o6pa3oBaHnst XMMUS Ha YPOBHE YrinybnéHHoro
N3y4YeHUs HanpaBfeH Ha peanu3aumio NPeeMCTBEHHOCTM C MNOCMeayLWnM 3Tanom
NonyyYeHnss XUMMYECKOro oOpasoBaHMA B  pamMKax M3y4yeHus  chneumanbHbIX
€CTECTBEHHO-HAy4HbIX N XUMUYECKUX AUCUMNIIMH B By3aX U OpraHuM3auusax cpegHero
npodeccnoHanbHoro obpasoBaHuna. B aTon CBA3M M3ydeHne npeameTa  «XuMusy
OPMEHTUPOBAHO NPEUMYLLLECTBEHHO Ha paclMpeHune n yrnybneHne TeopeTUdecKkom u
NpakTM4ecKon noAroToBKM oby4arwmxcs, BblOpaBLUMX oOnpeaenéHHbi Npodusb
o0yyeHus, B TOM 4ucrne C MepcrnekTMBOM MNOCReaylLero nonyvyeHns XUMMUYeCcKoro
obpa3oBaHnga B opraHu3auusax npodeccuoHansHoro obpasosaHus. Hapsagy ¢ atum, B
ceeTe TpeboBaHun ®roOC COO k nnaHupyembIiM pesynbTaTtam 0CBOeHUNS heaepanbHon
obpasoBaTenbHOM nporpamMmbl cpegHero obuiero obpasoBaHust u3lydeHne npegmeTta
«XUMUA» OPUEHTUPOBAHO TaKkKe Ha peleHWe 3agad BOCMUTaHMS U coumanbHOro
pa3BuTMa oby4arolmxcs, Ha popMmnpoBaHMe y HUX OBLLEeNHTENNEeKTyanbHbIX YMEHUHN,
yMEHUN paumoHanusaumm ydebHoro tpyda u 0606WEHHBLIX CNnocoboB AEATENbHOCTH,
NMELLNX MEXONCUMMIMHAPHbIN, HaaNPeaMETHbIN XapakTep.

CocraBnsiowmmm npegMeTa «XUMUS» Ha YpOBHE YriyOGnNEHHOro u3yveHus
ABNATCA  yrnybnéHHble kypcbl — «OpraHudeckas xumus» un  «Obwaa wn
HeopraHunyeckas xumusy. [pu onpegeneHnn noaoxodoB K OTOOPY M CTPYKTYPHOM
opraHusauun coaepXaHusi 3TUX KypCcoB B MporpaMmme rno XMMuu 3a OCHOBY MPUHATHI
nonoxeHna ®roC COO o pasnuumnax 6a3oBoro u yrnybnéHHoro ypoBHEW U3ydYeHus
npegmerTa.

OcHoBy cogepxaHua kKypcoB «OpraHudeckass xumusi» un «Obwaa wu
HeopraHuyeckass XMMmnsa» COCTaBMsIET COBOKYMHOCTb MPeAMETHbIX 3HAHUA U YMEHWUH,
OTHOCSALUXCH K 6A30BOMY YPOBHIO M3YyYEeHUS npeagmeTa. OTta cuctemMa 3HaHun nonyyaet
onpepenéHHoe TeopeTnyeckoe [OMorHeHne, Mo3BONsALWEee OCO3HAHHO OCBOUTb
CyLLeCTBEHHO 6onbLlumi 06bEM (hpakTonormyeckoro marepvana. Tak, Ha yrnybrnéHHom
YPOBHE u3y4eHust npegmeTta obecrnedeHa BO3MOXHOCTb 3HAYUTENbHOrO YBENMYEHUs
00bEMa 3HaHWUA O XMMUYECKUX 3NIeMEHTaxX U CBOMCTBax WX COEOMHEHUN Ha OCHOBE
paclmpeHnst n yrinybneHmsa npeacTtaBneHnin 0 CTPOEHUM BELLECTBA, XMMUYECKON CBA3M
M 3aKOHOMEPHOCTAX MNPOTEKaHUs peakuun, paccMaTpMBaeMblX C TOYKM 3peHUs
XMMUYECKOW KUHETUKM U TepMoAMHaMUKU. W3ydeHne nepuoamyeckoro 3akoHa W
lMepnoanyeckon CUCTEMbI XUMUYECKUX INeMEHTOB 6asupyeTcss Ha COBPEMEHHbIX
KBAHTOBOMEXaHUYECKNX NPeaCTaBneHnMax O CTPOeHMM atoma. Xumuyeckas CBA3b
OOBbACHAETCS C TOYKM 3PEHUSI 3HEPreTUYEeCKNX U3MEHEeHMN npu e€ obpasoBaHMU U



paspyLlleHnm, a Takke C TOYKM 3peHns MexaHn3moB e€ obpasoBaHus. M3yyeHne Tnnos
peakumn OononHsaetcs ¢opMMpOBaHMEM MpeacTaBrneHnn 06 3neKTPOXMMUYECKMX
npoueccax u anekTponu3e pacniasBoB M pacTBOPOB BewlecTB. B Kypce opraHnyeckon
XUMUU MPU PacCMOTPEHNN pPeakLUMOHHOW CMOCOBHOCTU coeauHeHnn yaensetca ocoboe
BHMMaHWe BonpocaM 06 3MeKTPOHHbIX adekTax, O B3aUMHOM BIIMSHUM aTOMOB B
MOneKynax n MexaHmamax peakumi.

Ocoboe 3HayeHne nmeeT TO, YTO Ha coAep)XaHWe KYpCOB XUMUWU YrryOnéHHoro
YPOBHS U3yYeHUA NS KNaccoB onpeferniéHHoro npogunsa (rnaBHbiM ob6pas3om Ha X
CTPYKTYPY M XapakTep AOMNOSTHEHMI K OBLLEN cucTeEME NPeaMETHbIX 3HaHWI) OKa3blBaloT
BNUSiHME CMEXHble npeaMeThbl. Tak, HanpuMmep, B coaepXaHum npegMmeTta Ans Knaccos
XUMUKO-GON3NYECKOro npodunsa 6onblioe 3HayveHne byayT nmeTb 3neMeHTbl y4ebHOoro
MaTepuana no obwen xumuun. MNpu n3ydyeHnn npegmeTa B AAHHOM Cryvae akueHT
OGyneT coenaH Ha obLWHOCTb METOAOB NO3HAHWUSA, OOLLHOCTL 3aKOHOB M TEOPUIN B XUMNN
N B (hmsmke: aTOMHO-MONEKYNsipHasa Teopus (MonekynapHasa Teopus B U3NKE), 3aKOHbI
COXpPaHEHMSI MacCbl U AHEPIUN, 3aKOHbI TEPMOAMHAMMUKM, NEKTPONM3a, NpeacTaBneHns
O CTPOEHMM BELLECTB U ApYroe.

B TO e BpemMs B cogepxaHuu npegmeTta Ansa KriacCcoB XMMWUKO-OMOMNOrmyeckoro
npodunsa donblwnn yaenbHbIN BeC OyaeT MMeTb opraHndeckasa xumua. B aTom cnydvae
npeaocTaBnseTca BO3MOXHOCTb Ansa  ©6onee  0BCTOATENBHOrO  PACCMOTPEHUS
XUMUYECKOWN OpraHm3aummn KrneTkn Kak OMonormyeckorm CUCTEMbl, B COCTaB KOTOPOM
BXOOAT, K NPUMeEpy, TakMe CTPYKTYpPHble KOMMOHEHTbI, Kak nunuapl, 6enku, yrnesoasbl,
HYKNenHoBble KUCNOTbl W gpyrve. [lpu 3TOM 3HaHMs O COCTaBe UM CBOWCTBaX
npeacTaBUTENENn OCHOBHbIX KMacCOB OpraHMYeckux BELLEeCTB CryXaT OCHOBOW [Ons
N3y4eHUs CYLLHOCTM nNpoLueccoB hOTOCUHTES3A, AblXaHUS, NULLEeBapPEHUS.

B nnaHe dopmMuMpoBaHMA OCHOB HAy4YHOr0 MWPOBO33PEHUS, OCBOEHUSA
obLeHay4YHbIX METOAOB MO3HAHUA W ONbiTa MNPAKTUYECKOTO MNPUMEHEHUS HayYHbIX
3HaHUN un3yyvyeHne npegmetTa «Xumusi» Ha yrnyb6néHHoOM ypoBHE OCHOBAHO Ha
MeXnpeaMeTHbIX CBA3SX C y4eOHbIMM NpeamMeTamMu, BXOASALWUMY B COCTaB NpeaMeTHbIX
obnacten «EcTecTBeHHO-Hay4yHble npeameTbl»y, «MaTematuka uU MHOpMaTUKa» K
«Pycckui a3bIk U nntepatypa.

Mpn n3yvyeHnn yyebHoro npegmeTa « XumMusi» Ha yriybnéHHOM YpoOBHE Takke, Kak
Ha YpOBHE OCHOBHOrO K cpegHero obuwiero obpasoBaHus (Ha Ga30BOM YpPOBHE),
3agayen NepBOCTENEHHON 3HAYUMOCTU SABMSETCS POPMUPOBAHNE OCHOB HAyKuU XMMWN
Kak 06nacTn coBpeMeHHOro eCTeCTBO3HaHUS, NPaKTUYECKON OeATENbHOCTN YerioBeka U
O[HOro M3 KOMMOHEHTOB MMPOBOW KynbTypbl. PelleHne aTon 3agaun Ha yrinyb6néHHom
YPOBHE U3y4eHus npegmeTa npeanonaraeT peanv3aumio Takux Lenen, Kak:

e opmupoBaHMe nNpeacTaBneHuM: O MaTepuanbHOM  eduMHCTBE  MuUpa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTU SBMEHWA NpUpOAbl, O MecTe XMMuUM B
CUCTEME eCTECTBEHHbIX HayK 1 eé BeayLlen ponu B obecnevyeHnn ycCTondnsoro
pasBMTMA  4YenoBeyecTBa: B peweHuM  npobrnem  3KOMOornmyeckomn,
SHepreTMyeckon u nuwieson 6e3onacHoCTU, B pasBUTUM MeAULNHBI, CO30aHUN
HOBbIX ~MaTepuanoB, HOBbIX WCTOYMHUKOB 3Heprun, B obecnevyeHuun
paunoHanbHOro NPMpPoOAONoONb30BaHUA, B (POPMUPOBAHUM MUPOBO33PEHNS U
obwen KynbTypbl 4YenoBeka, a Takke 3Konormvyeckn o6OCHOBAHHOIO
OTHOLLEHMWS K CBOEMY 340POBbI0 N MPUPOAHOM Cpeae;



OCBOEHME CUCTEMbI 3HAHWN, NeXawnx B OCHOBE XMMUYECKON COCTaBNSOLLEN
€CTECTBEHHO-HAY4YHOW KapTUHblI MUpa: PyHOAaMEHTaNbHbIX MOHATUA, 3aKOHOB U
TEOPUA XUMUWN, COBPEMEHHBLIX NPEACTaBMEHMA O CTPOEHUW BelecTBa Ha
pasHbIX YPOBHAX — aTOMHOM, WOHHO-MOSEKYNSAPHOM, HaAMOMEKYNSPHOM, O
TEPMOAMHAMMYECKUX U KMHETUYECKMX  3aKOHOMEPHOCTSX  MPOTEKaHMS
XUMUYECKNX peakunin, 0 XMMMUYECKOM pPaBHOBECUWN, pacTBOpax U AUCMEPCHbIX
cuctemax, 06 obLMX Hay4YHbIX NMPUHLMNAX XMMWUYECKOro NPOU3BOACTBA;
dopmupoBaHue y oby4varoLmnxca 0CO3HaHHOIO NOHMMaHUS BOCTpeboBaHHOCTH
CUCTEMHbBIX XMMUYECKNX 3HAHUN NSt 0ObACHEHUS KMNOYEBBLIX naen n npobnem
COBPEMEHHOM XUMWUKU, AN OOBACHEHMST W MNPOrHO3UPOBAHUA  SIBMEHUN,
NMEKLNX eCTECTBEHHO-HAy4HY0 Npupoay; rPaMoTHOro peleHns npobnem,
CBSAA3@HHbLIX C XMMWEW, NPOrHO3MpPOBaHWUA, aHanu3a W OLEHKM C MNOo3NLUN
aKonoruyeckon 6GesonacHOCTM MNOCrneacTBuMi OGbLITOBOM M MPOUM3BOACTBEHHOM
AEATENbHOCTM  YenoBeKka, CBSA3@aHHOW C  XMMUYECKMM  MNPOM3BOLACTBOM,
ncnosib3oBaHneM 1 nepepaboTKon BELWECTB;

dopmupoBaHue y obyyarwmMxcs YMEHUM NpoBOAUTbL WCCNeaoBaHuUs C
ncnonb3oBaHMeM obopyaoBaHUs LieHTpa « Toyka pocTa;

passuTue 3KCnepuMeHTarbHbIX YMEHUN npwm npoBegeHumn
npakTnyecknx/nabopaTtopHbix paboT ¢ NpuMeHeHMeM 060pya0OBaHUSA LIEHTPA.
yrnybneHve npeactaBfeHUn O HaydHbIX MEeToAax MO3HaHUs, HeobXxooMMbIX
ANs npuobpeTeHns yMeHUIM OPUEHTMPOBATLCS B MUPE BELLECTB U 0O bACHEHMS
XUMUYECKNX SABMNEHUN, UMEKLWNX MECTO B Mpupoae, B MPaKTUYECKOM
AeATENbHOCTN U MOBCEAHEBHOWN XXN3HM.

B nnaHe peanusaumn nepBooYepenHbIX BOCMUTATENbHbBIX U pa3BMBalOLMX YHKLMNA
LENOCTHOM cuCTeMbl cpegHero obuwero obpasoBaHWs MpU  M3ydeHun npegmeTa
«XuMnay Ha yrnybnéHHoM ypoBHE O0COOY0 akTyanbHOCTb NPMOBpeTaloT Takme Luenm u
3agaun, Kak:

BOCNUTaHMe y6exXaEHHOCTM B MO3HABAEMOCTM SBMIEHMI NPUPOAbI, YBaXXEHUS K
npoueccy TBopyYecTBa B 00MacTm  TEOPETMYECKMX W NPUKNagHbIX
nccnenoBaHuii B XuMum, hopMmMpoBaHne MMpOBO33PEHUS, COOTBETCTBYHOLLEMO
COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKW;

pasBuMTME MOTMBaUMM K OOy4YeHMIO M  NO3HaHMI, CnocobHoCcTEnm K
CaMOKOHTPOSI0 M CaMOBOCIMMUTaAHUIO Ha OCHOBE YCBOEHUS 06LLevYenoBeyeckmnx
LleHHOCTEWN;

pasBMTME MNO3HABAaTENbHbIX WHTEPECOB, WHTENNEKTyanbHbIX WM TBOPYECKUX
cnocobHocTen oby4varowmxcd, GOPMUPOBAHNE Y  HUX  CO3HATENBHOrO
OTHOLLEHMSI K caMO0bpa3oBaHMio U HENMPEpPbIBHOMY 00pa30BaHMIO Kak yCNOBUIO
ycrneLHom npodgeccnoHasnbHON n obLiecTBeHHOM DesATenbHOCTH,
OTBETCTBEHHOrO OTHOLLEHMWSI K CBOEMY 3[0POBbI M NOTPEBGHOCTM B 300POBOM
obpase XKusHu;

dOpMUPOBaAHME YMEHUA W HABLIKOB Pa3yMHOro MNpUPOLOMNOfb30BaHus,
pa3BUTUE ISKONOMMYECKOW KynbTypbl, NpuobpeTeHne onbiTa 0Ol eCTBEHHO-
NONe3HOM 3KOJTOrMYECKON AEATENbHOCTU.

O6wee uncno 4vacoB, NPeayCMOTPEHHbIX ANA WU3YYEHUS XUMUKM Ha yrry6neHHOM
ypoBHe cpegHero obuwero obpasoBaHusi, coctaensiet 204 yacos: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca B Hegento).



Mporpamma peanu3yeTca C  WUCNONb3OBaHMEM  00OpyAOBaHMA  LUEHTpa
oOpas3oBaHunsa «Touka pocTa.

Mcnonb3oBaHne coBpeMeHHOro o6opydoBaHMsi UeHTpa «Todvka pocTay
HampaBfeHO Ha pacliMpeHne coaepxaHust ydyebHoro npegMeTa M MNOBbILEHME
no3HaBaTeNbHOW aKTUBHOCTU 0GYy4YatoLLmMXCS.

Peanusauua nporpammbl obecrnedmBaeTcss MaTepuarnbHO-TeXHUYeckon 6asomn
ueHTpa «Toyka pocTtay.

COOEPXXAHUE OBYYEHUA

10 KNNACC

OPIrAHUYECKAA XUMUA

TeopeTnyeckme oCHOBbI OPraHN4eCcKom XMMUM.

MpeoMeT M 3Ha4YeHWe opraHMYecKom XUMuW, npencrtaBneHne O MHoroobpasuu
OpraHn4ecKnx coeguHeHun.

ONeKTPOHHOE CTPOEHME aToMa yriepoaa: OCHOBHOE U BO3BY>XAEHHOE COCTOSHUS.
BaneHTHble BO3MOXHOCTM aTomMa yrnepoga. XuMUYecKasi CBA3b B OpraHUYeckux
coeavHeHuax. Twunbl rmbpuansauun aTtoMHbix opbutanen yrnepoga. MexaHusmbl
obpa3oBaHNs KOBaneHTHOW CBA3NM (OOMEHHbIM W [OOHOPHO-aKUENTOpPHbIA).  Twunbl
nepekpbiBaHNSA aTOMHbIX opbuTanen, o- u 1-cea3n. OguHapHas, ABoMHas U TponHas
cBaA3b. Cnocobbl paspbiBa CBA3EN B MOSeEKyrnax opraHudeckmx BellecTB. [oHsTME O
ceBobogHOM pagukane, Hykneodgwune n anekrpodune.

Teopus cTpoeHnsa opraHudeckux coegumHeHun A.M. bytnepoBa u COBpeMEHHbIEe
npeacraBneHns o CTPYKType MOMekyn. 3HayeHue Teopuu CTPOEHUSI OpraHUYeckmx
coeauHeHun. MonekynsipHble W CTPYKTypHble dopMynbl. CTPyKTypHble opMynbl
pasfnnYHbIX BUAOOB: pasBEpPHYTad, COKpallEHHasi, ckeneTHas. W3omepusa. Buabl
N30MepUN: CTPYKTYpHasi, MPOCTPaAHCTBEHHAA. ONEKTPOHHbIE 3h(eKTbl B MOMeKynax
OpraHU4yecKnx coeMHEeHUN (MHAYKTUBHLIN N MEe30MepPHbIN 3PdEKTbI).

MpencrtaBneHne o knaccudukaumm opraHuvyeckux BewlecTtB. [loHATne o
dyHKUMOHanbHoW rpynne. [omonorus. [omonormyeckne psgbl. Cuctematunyeckas
HOMeHKNaTypa opraHmyecknx coeavHeHnn (IUPAC) u TpuBuManbHble Ha3BaHUSA
OTAENbHbIX NPeACTaBUTENEN.

OcobeHHOCT UM KnaccuduKkaumsa opraHMyeckmx peakumin. OKucnmTenbHo-
BOCCTAHOBUTESNbHbIE peakuun B OpraHMYeCckon XMMun.

OKCnepuMeHTarnbHble MeToAbl W3Yy4YeHUs BewecTB U WX NpeBpaLLEeHUN:
O3HaKoMsneHue ¢ obpasuamn opraHMYeckMx BELLEeCTB U MaTepuanamum Ha MX OCHOBeE,
OMbITbl MO MNpPEeBpaLleHUN0 OpraHMYecKnx BeLLeCcTB Mpu HarpeBaHuu (nnasneHue,
obyrnmBaHMe W TrOpeHME), KOHCTPyMpPOBaHME MOAENEN MOJSIEKyST OpraHnM4yecKmx
BELLIECTB.

YrneBoagopoabl.

AnkaHbl. [oMmonornyeckun psag ankaHoB, obuwas dgopmyna, HOMEHKnaTypa U
n3omepwsi. ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHME MOJIeKyn arkaHoB, Sp°-



mbpuansauna aToMHbIX opbutanen yrnepoga, 0O-CBA3b. Puanmyeckme CBOWCTBA
arkaHoB.

XnMmyeckme CBOWCTBa alikaHOB: peakuuuM 3aMelleHusi, unsomepusauuu,
AerMapupoBaHns, UMKNIM3auuMu, NUponusa, KpekuHra, ropeHud. [peactaBneHne o
MexaHu3Me peakLmi paamkarbHOro 3aMeLLeHus.

HaxoxaeHnue B npupoge. Cnocobbl NONy4YeHNsa 1 NPUMEHEHME anKaHOB.

LUnknoankaxbl. O6was ¢opmyna, HoMmeHknatypa u usomepus. OcobeHHOCTU
CTPOEHUA N XUMWYECKMX CBOWCTB MarblX (UMKNONponaH, uuknobyTaH) M 06blYHbIX
(UMKNONEeHTaH, LUMKMOrekcaH) uuknoankaHoB. Cnocobbl MONyyYeHUst U MNPUMEHEHne
LMKNnoankaHos.

AnkeHbl. [omonormyecknin psig  ankeHoB, obwas dopmyna, HOMeHknaTypa.
OneKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHWe MOMeKyn ankeHoB, Sp>-rmbpuansaums
aTOMHbIX opbuTanen yrnepoga, o- n T-cBA3n. CTPYKTypHas u reomeTtpuyeckasa (Lmc-
TpaHc-) nsomepus. Puanyeckme CBOUCTBA ankeHoB. XMMWYECKMe CBOWCTBA: peakumm
NpUcoeanHeHns!, 3ameLleHnst B a-NonoXeHne npu ABOMHOW CBA3W, nonumMepusauumn m
okucnenus. lNpasuno MapkoBHUKOBa. KayeCTBEHHble peakuuuM Ha [OBOMHYK CBSA3b.
Cnocobbl NonyyYeHns n NPUMMEHeHNe ankeHoB.

AnkagueHbl. Knaccudukaumst ankagueHoB (COMpsbKEHHble, W30NUMPOBaHHbIE,
KymyrnupogaHHbI€). OCOBEHHOCTM SNEKTPOHHOINO CTPOEHUS U XUMUYECKUX CBOWCTB
COMPSPKEHHbIX aueHoB, 1,2- n 1,4-npucoegmHenune. lNonumepmnsaumsa CONPSIKEHHbIX
aneHoB. Cnocobbl Nony4YeHnst U NPUMEHEHNe ankagueHoB.

AnkuHbl. [oMonormyeckun psg ankmHoB, obuwas dopmyna, HOMeHKnaTtypa U
n3omMepud. ONIEKTPOHHOE W MNPOCTPAHCTBEHHOE CTPOEHME MOSEKyN arikMHOB, Sp-
rmbpuamnsauns aTomMHbix opbutanen yrnepoga. Puanveckne CBOWCTBA allKUHOB.
XvMuyeckne CBOWCTBA: peakuuu NpUCOedvHEHus, OMMepusaumm n TpuMmepusauum,
okucneHusi. KucnoTtHble CBOWCTBa arikMHOB, UMEKLLUMX KOHLIEBYIO TPOWHYK CBSA3b.
KayecTBeHHble peakumm Ha TPOWHYyH cBA3b. CnoCOObl MONyyYeHUs U MNpPUMEHEHUE
arnknHOB.

ApomaTtunyeckne yrnesogopoabl (apeHbl). Fomonornyecknn psg apeHoB, obuias
dopmyna, HOMeHKnatypa n n3omMepud. INEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHue
MoneKyrnbl 6eH3ona. Pusmyeckme CBOMCTBa apeHoB. XMMUYeCcKne cBonctea beHsona u
€ero romosioroB: peakuun 3amelleHns B OeH30MbHOM KOfble M YrneBogopOLHOM
pagukane, peakuum npucoeguHeHus, okucrneHme romonoros 6eHsona. MNpencrasnexHve
006 opueHTupylowem OencTBuM 3amectutenen B OEeH30MbHOM Kofbue Ha npumepe
ankunbHbIX pagukanoB, KapOOKCUMbHOMW, TMAPOKCUNBbHOWM, aMWHO- WU HUTPOrpynnbl,
aTtomoB ranoreHoB. OCOBEHHOCTU XMMWYECKMX CBOWCTB cTupona. [lonvmepwusauns
ctmpona. Cnocobbl NoNyyYeHUss U NPUMEHEHME apoMaTUYeCcKUX yrineBoA0pOa0B.

MpupogHbin ras. lonyTHble HedTAHble rasbl. HedTb M €€ npoucxoxgeHue.
KameHHbI yronib U npogyktel ero nepepabotkn. Cnocobbl nepepaboTkn HedpTu:
neperoHKa, KPEeKUHr (TEPMUYECKUIA, KaTannTuyeckun), puddopmMuHr, nuponus. MNMpoayKThbl
nepepaboTkn HEPTN, NX NPUMEHEHNE B MNPOMbILLIEHHOCTN 1 B ObITYy.

"eHeTMYecKkasa cBA3b MexXay pasnUYHbIMK Knaccamuy yrnesoaopodos.

ONEeKTPOHHOEe CTPOEeHMEe rarnoreHnpousBOAHbIX  yrnesogoponoB. Peakuun
3aMeLLeHnsa ranoreHa Ha rmgpoKcorpynmny, HUTPOrpynny, LMaHorpynny, ammHorpynmny.
[enctBMe Ha ranoreHnpovMsBOAdHble BOAHOrO W CNUPTOBOrO pacTBopa LWEMOYM.
B3aumopencresme guranoreHankaHoB € MarHmem WM UuHKOM. [loHATME O



MeTannoopraHN4yecKnx COeANHEHUSIX. Mcnonb3oBaHue ranoreHnpon3BoOaHbIX
yrneBOAOPOAOB B ObITy, TEXHUKE U MPU CUHTE3€ OpraHNYeCKNX BELLECTB.

OKcnepuMeHTanbHble METOAbl U3YYEHNS BELLECTB U UX NPEBPAaLLEHUIN: U3yyYeHne
M3MYECKMX CBOWCTB YrneBOoAOPOAOB (PaCTBOPUMOCTb), KAYECTBEHHbLIX peakuuin
yrneBogopOA0B pasfnyHbiX KnaccoB (obecuBednBaHne GpOMHOM UM MOLHOW BOAbI,
pacTBopa nMepMaHraHaTa Kanus, B3auMOLEWCTBME aueTuneHa C aMMUavHbIM
pacTBopom okcuga cepebpa(l)), kayectBeHHOe OBHapyXeHue yrrnepoga v BogopoAa B
OpraHu4yeckMx BeLlecTBax, MOMyvYeHne JTureHa U U3yYeHue ero CBOWCTB,
O3HaKkoMneHue c Konnekumsmn «Hedptb» mn «Yronb», ¢ obpasuamu nnacrTmacce,
Kay4yyKOB M pe3vHbl, MOAENMPOBaHNE MOMEKY YrNeBO4OPOAOB M ranioreHnpon3BOLHbIX
yrnesogopoaoB.

Kucnopoacopepxawme opraHm4yeckme coeauHeHuUs.

MpepenbHble ogHOaTOMHbIe cnupTbl. CTpoeHne Mornekyn (Ha npuMmepe MeTaHona
n ataHona). omonornyecknn pag, obuwasi opmyna, M3omMepusi, HOMeHKnaTtypa W
knaccudpukaumsa.  dusmyeckme CBOWCTBA NpederibHbIX  OOHOATOMHbIX — CMUPTOB.
BogopoaHble cBA3M Mexay Mosiekyrnamu crnvptoB. XMMUYECKME CBOMCTBA: peakuuu
3amMelleHuns, Jervapataumn, OKUCIEHUS, B3auUMOAEWCTBME C OpraHuMyeckumun u
HeopraHmyeckumm kucnotamm. KavecTBeHHasd peakuuMsi Ha OOHOATOMHblE CIUPThI.
[enctBne ataHona v MeTaHona Ha opraHu3Mm 4ernoseka. Crnocobbl MonyyYeHus u
NpUMEeHeHNe 0gHOATOMHbIX CMIUPTOB.

MpocTtble adupbl, HOMeHknaTtypa u usomepusi. OcobeHHOCTU U3NYECKUX W
XMMUNYECKNX CBONCTB.

MHoroaToMHble CNUPTbl  — STWMEHIMUKONb W rAuuepuH. dusmyeckne un
XMMUYECKNE CBOWCTBA: peakumn 3amelleHusi, B3auMOAEWCTBME C OPraHU4ecKuMn u
HeopraHM4YeCckKUMM KUCNoTamMK, KadeCTBEHHas peakuMsi Ha MHOroaTOMHble CnupThl.
MpencraBneHne 0 MexaHu3Me peakuui HyKrneounbHOro 3amelleHus. [dencrteme Ha
opraHuam 4yenoseka. Cnocobbl NOy4YeHns U NPUMEHEHNE MHOTOATOMHbIX CMIUPTOB.

®eHon. CTpoeHue MOnekynbl, B3auMHOE BfWSHME  MAPOKCOrpynnbl U
6eH3onbHOro ggpa. dusmveckne ceonctBa deHona. OCOBEHHOCTU XUMUYECKUX
cBouncTB peHona. KadecTBeHHble peakuumn Ha eHon. TokenyHocTb doeHona. Cnocoobbl
nonyyYyeHus u npumeHeHune cgeHona. PeHongopmansgerngHasi cmona.

KapboHunbHble coeauHeHna — anbaernabl U KETOHbl. ONEKTPOHHOE CTPOeHue
kapboHunbHOM rpynnbl. [oMonorvyeckue psgbl anbgermgoB M KETOHOB, obuwias
dopmyna, nsomepmsa n HomeHknatypa. Puandeckme CBOMCTBa anbAerngoB U KETOHOB.
XvMuyeckne CBONCTBa arnbAerMaoB M KETOHOB: peakumn npucoegmHeHusi. OKucneHue
anbOernagoB, KayeCTBEHHble peakumm Ha anbgerngbl. Cnocobbl  nonyvyeHuss wm
NPUMEHEHNE anbaerMaoB U KETOHOB.

OpHoocHoBHbIE npeaenbHble kapboHoBble KUCMOTbl. OCOBEHHOCTU CTPOEHUS
MOSeKyrn KapOoOHOBbIX KMCIOT. M3omepusi 1 HoMeHknaTtypa. dusnyeckne CBOMCTBA
OLHOOCHOBHbIX npefenbHbiX KapboHOBbLIX KMCMNOT. BogopogHble CBA3M  Mexay
Mornekynamn KapOOHOBbIX KMCNOT. XMMUYECKME CBOMWCTBA: KUCMOTHblE CBOWCTBA,
peakumss aTepudmukauMuM, peakuMm C y4acTuMem  yrneBoAOpPOOHOro  pajuvkana.
OcoBeHHOCTN CBOWMCTB MYypPaBbMHOW KUCNOTbI. [TOHATME O NMPOM3BOAHLIX KapbOHOBbLIX
KACNOT — CrOXHbIX 3adumpax. MHoroobpasne kapboHOBbIX kucnoT. OcobeHHOCTU
CBOWNCTB HenpeaerbHbIX 1 apoMaTUYecKnx KapboHOBbLIX KUCMOT, ANKapOOHOBBLIX KUCAOT,
rMOpoOKCUKapboHoBLIX  KMcnoT. [lpeactaButenu  BbICLWUMX  KAapOOHOBbLIX — KUCHOT:



cTeapuHoBad, nanbMUTUHOBAs, OfleMHOBas, JIUHOJ/Ie8asi, JIUHOMIEHO8ass KUCHOThI.
Cnocobbl nony4yeHnst 1 npuMeHeHne KapboHOBbLIX KUCOT.

CnoxHble adwupbl. omonornveckui psg, obwaa dopmyna, msomepusa u
HOMeHknaTypa. dusnyeckme N XMMmn4eckme CBOMCTBA: rMAPONnN3 B KUCIOW U LLIENOYHON
cpege.

Kupbl. CTpoeHue, usnyeckne n XuMm4eckne CBOMCTBA XWUPOB: rMOponu3 B
Kncnon u wenovHon cpege. OcobeHHOCTM CBOWCTB XXMPOB, COAEPXKalLMX OCTaTKu
HenpeaenbHbIX XUPHbIX KUCnoT. Kupbl B Nnpupoae.

MbIna Kak conu BbICLLUMX KapBOHOBbLIX KUCIIOT, UX MOKoLLiee AeNCTBME.

Obwana xapaktepuctuka yrnesogoB. Knaccudukaums yrnesogoB (MOHO-, Ou- U
nonucaxapuabl). MoHOcaxapugbl:  rfnoko3a, GpyKkTo3a, ranakrosa, pubosa,
aesokcupnbosa. dusnyeckne CBONCTBA W HaxoxaeHwe B npupoge. POTOCMHTES.
XvMU4eckne CBOWCTBA [fOKO3bl: peakumMuM C ydacTueM CrupToBbIX M anbAerngHon
rpynn, CNMpPTOBOE N MOSIOYHOKMCIIOE BpoxeHue. NpuMeHeHne rnioKo3bl, €€ 3Ha4YeHne B
Xn3HeaeAaTenbHOCTU opraHuamMa. [ucaxapuipbl: caxaposa, ManbTto3a W fakrosa.
BoccraHasnuBatoLwwme n HeBOCCTaHaBnuBatLme ancaxapvabl. M'maponus
ancaxapuaoB. HaxoxgeHve B npupode u npuMeHeHue. lMonucaxapuvabl: kpaxman,
rNuKoreH 1 uennonosa. CTpoeHne MakpoOMOreKysn Kpaxmana, rivkoreHa v Lennososbl.
dusnyeckne CBOMCTBA Kpaxmana v uennonosbl. XMMUYeckue CBOWCTBA Kpaxmana:
rMaponu3, KayecTBeHHasd peakuuMs ¢ MoAoM. XUMUYeckne CBOWCTBA LEennonosbl:
rmaponua, nonyyvyeHne apupoB uennonosbl. NMoHATME 06 WMCKYCCTBEHHbIX BOJIOKHAX
(BUCKO3a, aueTaTHbIN LIESK).

OKcnepvMeHTanbHble MeToAbl W3y4eHUs BewecTB U UX MNpeBpaLLeHUi:
pPacTBOPUMOCTb Pa3fiMyHbIX CMMPTOB B BOAE, B3aMMOOEWNCTBME 3TaHOMa C HaTpueM,
OKMUCIEHMEe 3TUMOBOro crnupTa B anbferng Ha packanéHHOW MeLHOW NPOBOSIOKe,
OKUCNEeHMe JTUMOBOro Ccnupta AuxpomMaToM Kanums (BO3MOXHO MCMOSib30BaHUe
BMgeomaTtepuarnoB), KadeCTBEHHble peakuMm Ha anbgerngbl (C  rMAPOKCUOOM
anammuHcepebpa(l) n rmgpokcnaom megu(ll)), peakums ravuepuHa C rMapoKcUaom
mean(ll), XmMmmudeckme CBOMCTBA pacTBopa YKCYCHOM KUCMOTbl, B3aMMoLencTBue
pactBopa rfioko3bl ¢ rugpokcuaom meau(ll), B3aMmopencTene kpaxmana C WUOAOM,
pelleHne aKcnepuMeHTasnbHbIX 3agad no temam «Cnmptbl U deHonbl», «KapboHoBble
KncnoTbl. CnoxHble ampbl».

A3oTcopepxalme opraHu4yeckme coeguHeHusI.

AMUHbI — oOpraHn4yeckne npou3BoaHble amMmuaka. Knaccudukaumss amMmHOB:
anuaTtndeckne U apomaTudeckue; nepBuYHbIe, BTOPUYHbIE U TPeTUYHble. CTpoeHue
monekyn, obuwasi dopmyna, M3oMepusi, HOMeEHKnatypa W usanyeckme CBOMWCTBA.
Xnmuyeckoe CBOMCTBa anuaTnyecknx aMmmHOB: OCHOBHbIE CBOWCTBA, ankunimpoBaHue,
B3aMMOAENCTBUE NEPBUYHBIX aMUHOB C a30TUCTON KMcnoTon. Conu ankmnaMmmoHus.

AHUNVMH — npeAcTaBUTENb aMUMHOB apomatudeckoro psga. CTpoeHue aHunuHa.
B3anmHoe BnusiHMe rpynn aToMOB B MoOfeKyne aHunmHa. OCOBEHHOCTM XMMUYECKNX
CBOMCTB aHunvHa. KadecTBeHHble peakumnm Ha aHunuH. Cnocobbl nonyveHus u
NpUMeHeHne anndaTnyeckux aMmHoB. onyyeHne aHnnuHa n3 HUTpobeHsona.

AMUHOKMCNOTBI. HomeHknatypa u wmnsomepus. OTaenbHble NpeacTtaBUTENn a-
aMUHOKMCNOT: TNUUWH, anaHuH. dusmyeckme CBOWCTBA aMWHOKUCNOT. XUMUYEcKue
CBOMCTBA aMMWHOKUCIIOT KaK aM@OTEepHbIX OpraHn4yecknx coefuHeHUn, peakuus



nonukoHaeHcauun, obpasoBaHue nenTugHon ceBa3nM. buonornmveckoe 3HaveHue
aMmuHokuncnot. CuHTEe3 n rmgponuns nenTnaos.

Benkn kak npupoaHbie nonumepbl. [lepBunyHasa, BTOpMYHAA M TpeTUYHas
CTpykTypa 6enkoB. XuMmudeckne cBoMcTBa OenkoB: rmaponus, AeHatypauus,
KayeCTBEeHHble peakuun Ha 6enku.

OKCnepuMeHTarnbHble MeToAbl W3y4YeHUs BewecTB U UX NpeBpalleHUnn:
pacTBopeHue 6enkoB B BOAe, AeHaTypauusa 6enkoB npu HarpeBaHum, LUBETHbIE peaKkLmm
Ha 0ernku, peleHWe aKcrnepuMeHTanbHbIX 3agdady no TemMam «AsoTcoaepXalume
opraHu4eckune coeanHeHns» n «PacnosHaBaHWe opraHMYeckux COeaNHEHUNY.

BbicokomMmorneKkynsipHble COeANHEHUS.

OCHOBHblE MOHATUSE XUMUM  BbICOKOMOMEKYMSIPHLIX COEOUHEHUN: MOHOMEp,
nonumep, CTPYKTYpHOE 3BEHO, CTEMNeHb MonMMepusaummn, CpedHsis MonekynapHas
macca. OCHOBHble MeTOoObl CUHTE3a  BbICOKOMOJSIEKYNSPHbLIX COEAWHEHUA  —
nonmMMmepusaums 1 norMKOHAeHcauns.

MonumepHble  maTepuwanel. [lnactmaccbl  (MONWATWUNEH,  NONUNPOMNUIEH,
NONUBUHUNXITOPWA, nonNncTUporn, nonuMeTunMeTakpunar, nonukapboHaThl,
nonuatuneHTepedTanar). YTunusaumsa n nepepaboTtka nnacruka.

JnacTtoMepbl: HaTyparbHbIA Kay4dyK, CUHTEeTUYeckue kayyyku (byTaameHOoBbIN,
XJTOPOMNpPEHOBbIN, N30MPEHOBLIN) U CUITMKOHBLI. Pe3unHa.

BonokHa: HaTypanbHble (XNOMOK, LEepPCTb, LWENK), WCKYCCTBEHHbIE (BUCKO3a,
aueTaTHOE BOJIOKHO), CUHTETMYECKME (KanpoH 1 faBCcaH).

Monumepsbl cneunanbHOro HasHayYeHusi (TedrioH, KeBnap, 3NeKTponpoBoasLme
nonumepsl, buopasnaraemMbie NONMEPDI).

OKCNepyMeHTanbHble MeTOAbl U3YyYeHUs BelecTB W UX NpeBpaLleHuii:
O3HakomrieHne c obpasuamu NPUPOAHBIX UM MUCKYCCTBEHHbLIX BOJIOKOH, MfacTmacc,
KaydyKoB, pelleHne aKCnepuMeHTanbHblX 3agad no teme «PacnosHaBaHve nnactmacc
N BOJIOKOH».

PacuéTHble 3agaun.

HaxoxgeHne MonekynspHou ¢OopMyrbl  OpraHM4eckoro CoedMHEeHuUs Mo
MacCOBbIM JOJSISIM 9NIEMEHTOB, BXOASLWIMNX B €r0 COCTaB, HaXOXAEHUe MOJSeKynspHOn
dopMyrbl OpraHMYeckoro coeauHeHust No Macce (06BLEMY) NPOAYKTOB CropaHusi, no
KONM4yecTBYy BellecTBa (Macce, 06bEMY) NPOAYKTOB peakumm N/Mnn NCXoAHbIX BELLECTB,
yCTaHOBIIEHWE CTPYKTYpHOM OPMyIibl OpraHM4Yeckoro BeLlecTBa Ha OCHOBE ero
XUMUYECKMX CBOWCTB UM CNOCODOB NOSyvyeHusi, onpeaeneHme Oonu Beixoda npoaykra
peakumm OT TEOPETUYECKN BO3MOXHOIO.

MexnpeameTHble CBA3MN.

Peanunsauua mexnpegmMeTHbIX CBSA3eW Mpu u3yyvyeHuu opraHuyeckon xumum B 10
Knacce OCYyLLEeCTBNSIETCS 4Yepe3 MCMNoNb30BaHME Kak OBLMX eCTeCTBEHHO-Hay4YHbIX
MOHATUIN, TaK U NOHATUN, NMPUHATBLIX B OTAENbHbIX NpeaMeTax eCTEeCTBEHHO-Hay4YHOro
unkna.

OOwme ecTeCTBEHHO-Hay4Hble MOHATUA: SABMNEHWE, HaydHbli pakT, runoTesa,
Teopus,, 3aKkoH, aHanua, CcuHTe3, Krnaccudukauus, HabnwgeHne, wun3MepeHue,
9KCNEepUMEHT, Moerb, MOAeNnnpoBaHue.

dusunka: matepusi, aToM, AMEKTPOH, NMPOTOH, HEUTPOH, MOSeKyna, SHepreTU4eCcKun
YPOBEHb, BELLECTBO, Teno, ob6béM, arperatHOe COCTOsiHME BelwecTBa, (bu3myeckune
BEMNNYMHbI, €OUHULBI N3MEPEHNSA, CKOPOCTb, SHEPrus, Macca.



Buwonorus:  kneTtka, opraHu3m, 3Kocuctema, ©Owuoccepa, meTabonuam,
HacneaCTBEHHOCTb, aBTOTPOMHLIN U reTepoTPOdHbIA  TUM NUTaHua, OpoxeHune,
POTOCKHTES, AblXaHue, 6enkun, yrneBoabl, X1Upbl, HYKNENHOBbIE KMCIOTbI, (PEPMEHTHI.

['eorpadums: nonesHble nckonaemble, TONSIMBO.

TexHonorus: nuuieBble MPOAYKTbl, OCHOBbI pauMOHanbHOr0 MNUTaHUS, MokLme
cpeacTBa, MaTtepuanbl U3 UCKYCCTBEHHbBIX M CUHTETUYECKNX BOSIOKOH.

11 KIACC

OBLWAA N HEOPITAHUYECKAA XUMUA

TeopeTuyeckne 0OCHOBbI XUMUMN.

ATtom. CocTaB aTOMHbIX s4ep. XUMuYeckmn anemeHTt. WM3otonbl. CTpoeHue
9NEKTPOHHbLIX 0605I0MeK aTOMOB, KBaHTOBblE 4MUCMa. JHepreTuyeckme YpPOBHU U
noaypoBHU. ATOMHble opbutanu. Knaccndpumkauma xmmmyeckmx anemMeHTos (s-, p-, d-, f-
anemMeHTbl). PacnpegeneHne 3nekTpOHOB MO aTOMHbIM opbutansm. 3ONeKTPOHHble
KOH(purypaumm aToOMOB 3f1eMEHTOB MepBOro—4eTBEPTOro MNepumogoB B OCHOBHOM W
BO30OYXOEHHOM COCTOSIHUM, 3MIEKTPOHHbIE KOH(purypaumm NOHOB.
ONeKTPoOTPMLATENbHOCTb.

Mepuogunyecknin 3akoH u lNepuoguyeckaa cuctema xmmmyeckux anemeHtos ..
MeHpgeneea. CBA3b nNepnognyeckoro 3akoHa u lNepmognyeckon cMcTeMbl XMMUYECKNX
3/IEMEHTOB C COBPEMEHHOW TEOPMEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUYECKNX 3NIEMEHTOB M 0OpasyeMbiX MU MNPOCTLIX U CNOXHbIX BELECTB No
rpynnam un nepunogam. 3HayeHne nepuogmyeckoro 3akoHa .M. Mengeneesa.

Xummndeckas cBA3b. Buabl  xumuyeckonm CBA3WM:  KOBaneHTHad, WOHHas,
MeTannuyeckad. MexaHu3ambl 06pas3oBaHUs KOBANEeHTHOW CBA3N: OOMEHHbLIN 1
AOHOPHO-aKUENTOPHbIN. JHEPrNa M AnuHa cBA3U. [MonspHOCTb, HanNpaBfEHHOCTb W
HacbllWlaeMoCTb  KoBaneHTHouM cBA3n. KpaTHble cBsA3n. BopopogoHasa  CBA3b.
MexxmonekynsapHble B3anMOAENCTBUS.

BaneHTHOCTb M BaneHTHble BO3MOXHOCTM aToMoB. CBSA3b 3MNEKTPOHHON
CTPYKTYpPbl MOJIEKYT C WX FEOMETPUYECKUM CTPOEHMEM (Ha MNpPUMEPE COEANHEHUN
9N1eMEHTOB BTOPOro nepuoaa).

MpeactaBneHMe O KOMMMEKCHbIX coeaunHeHusix. CocTaB KOMMJIEKCHOMO WOHa:
KomnnekcoobpasoBaTenb, Nurangbl. 3Ha4YeHNe KOMMMNEKCHbIX coeanHeHnn. MNMoHaTune o
KOOPANHALMOHHOM XUMUMN.

BeluecTtBa MONEKYNAPHOro n HEeMOJEKYNSPHOIro CTPOEHUA. Tunbl
KpUCTannnyecknx peLweTok (CTPYKTyp) 1 CBOMCTBA BELLECTB.

MoHATME O AucnepcHbIX cucTtemax. MCTuHHbIe pacTBopbl. [lpeacrtaBneHne o
KonnonagHbix pactBopax. Cnocobbl BblpaXXeHNA KOHLEHTpauum pacTBOPOB: MaccoBast
Aons  BewectBa B pacTBOpe, MondpHasi KOHUeHTpauus. HachbiweHHble U
HeHacbILWEeHHbIE PacTBOPbI, pacTBOpMMOCTb. Kpuctannorngpatbl.

Knaccudumkaums mn HOMeHKnaTtypa HeopraHM4yeckux BeLecTB. TpuBuanbHble
Ha3BaHWUA OTAESNbHbIX NpeacTaBUTENEN HEOPraHNYECKMX BELLECTB.

Knaccudumkauma xumnyeckux peakumm B HEOpraHU4Yeckon N opraHNYeckon XMMnn.
3aKOH COXpaHEeHUs1 Maccbl BELLECTB; 3aKOH COXPaHEeHUs1 U NpeBpaLLeHnsa 3Heprum npm
XUMUYECKMX peaKkumsax. Tennosble aPdEKTbI XMMUYECKMX peakunn. TepMoxXnmMmmnyeckume
ypaBHEHUS.



CKOpOCTb XMMWYECKOW peakumn, €€ 3aBMCUMOCTb OT pPasfiMyHbIX (PaKTOpoB.
["OMOreHHble 1 reTeporeHHble peakunn. Katanna n katanmsatopsl.

Ob6patumble 1 HeobpaTumble peakuun. Xumumyeckoe paBHoBecue. KoHCTaHTa
XUMUYECKOrOo paBHoBecusi. DakTopbl, BRMAKOWME HA MNOSIOXKEHNE XUMUYECKOro
paBHOBECUS: TemnepaTypa, AaBfieHMEe U KOHLEHTpauuuM BeLEeCTB, y4acTBYHOLNX B
peakuuu. MNpuHumn Jle WaTtenbe.

AnekTponutnyeckan auccoumaums. CunbHble n cnabble anekTponutbl. CTeneHb
anccoumaumn. Cpefa BOAOHbLIX PaCTBOPOB: KUCIOTHAasi, HeWTparnbHas, LWerno4vHas.
BogopogHbin nokasatens (pH) pacteBopa. 'maponua conen. Peakumm MoHHOro obmeHa.

OkucnuTenbHO-BOCCTaHOBUTENbHbIE peakuun. CteneHb okucneHus. Okucnuternb
1 BOCCTaHoBUTESb. [1poLecChl OKUCNEHUS U BOCCTaHOBIEHUS. BaxHenwme okucnutenm
n BoccTaHoBUTENW. MeTog 9nekTpoHHOro ©anaHca. JNeKkTponu3 pacTBOPOB W
pacniaBoB BELLECTB.

OKCnepuMeHTasribHble MeTodbl W3y4eHus BewecTB U WUX MNpeBpalleHUn:
pasnoXeHne nepokcuga BoAopoda B MPUCYTCTBUWM  Katanu3aTtopa, Moaenwu
KpUCTannNuM4eckmnx peLlueTok, MNpoBedeHMe peakumin HoHHoro obmeHa, onpeneneHue
cpeabl pacTBOPOB C NOMOLLbI UHOMKATOPOB, N3yYeHUEe BNUAHUSA pasnuyHbiX dakTopoB
Ha CKOPOCTb XMMWNYECKOWN peakuumn 1 NoroxXeHne XMMmM4eCcKoro paBHoBeCUs!.

HeopraHunyeckas xumus.

MonoxeHne HemeTtannos B [lepnognyeckon cucTemMe XUMUYECKUX SNIEMEHTOB
O.WN. MeHgeneeBa M OCOBEHHOCTU CTPOEHUS MX aToMoB. Puamyeckme CBONCTBA
HemMeTannoB. AnNMoTponus HeMeTannoB (Ha npuMmepe Kucnopoga, cepbl, goccopa n
yrnepoga).

Bopgopoa. [llonyyeHune, usnyeckme u XUMUYECKME CBOWCTBA: peakuum C
MeTannamMmm n HemeTannamu, BOCCTAHOBUTENbHbIE CBOMCTBA. [Mapuabl. ToONnuBHbIE
3NIEMEHTBI.

ManoreHbl. HaxoxgeHwe B npupode, cnocobbl nosnyvyeHus, uandeckue wu
XuMmndeckne csouctBa. [anoreHoBogopodbl. BaxHenwme kKucnopopcogepxaiine
coeauHeHus ranoreHoB. JlabopaTopHble M MNPOMbILWIEHHbIE CNOCOObI MONyyYeHus
ranioreHoB. [IpMMeHeHne ranoreHoB N NX COEaUHEHUN.

Kucnopoa, o030H. JlabopaTopHble M NPOMbIWSIEHHbIE CNOCOOLI  NOyYeHUs
kncrniopoga. dusnyeckne U XMMmM4eckne CBOMCTBA U MPUMEHEHME KUCropoda MU O30Ha.
Okenabl 1 nepokcnapl.

Cepa. HaxoxgeHue B npupoge, cnocobbl nosyvyeHusi, pusndeckme n XuMmnyeckmne
csonctea. CepoBogopog, cynbdpuabl. Okeng cepbl(lV), okena cepbi(VI). CepHuctas m
cepHas kucnotbl M ux conu. OCoBEeHHOCTU CBOWCTB CEpPHOW KUCNOThbl. [MpumeHeHne
cepbl U €€ coeaHEHUN.

A30T. HaxoxgeHue B npupoge, cnocobbl nonyvyeHnd, pusndeckne n xmmmyeckme
ceonctBa. AMMuak, HUTpuabl. Okcuabl asota. A3oTuctad M as3oTHasd KUCHOTbl U KX
conn. OcobeHHOCTM CBOMCTB a30THOM KMCNOThI. [puMeHeHne a3oTa n ero CoOeanNHEHU.
A30THblE yaobpeHus.

docop. HaxoxgeHne B npupode, cnocobbl nNonyvyeHusa, uanyeckme wu
xnmunyeckme ceonctea. Pocchuabl n pochuH. Okenabl docdopa, docdopHas kicrnoTa
n eé conu. NpumeHeHne pocgopa n ero coeanHeHnin. PocdopHbie yaobpeHus.

Yrnepopn, HaxoxgeHue B npupoge. AnnotponHele Mmogudukaumm. dusmyeckme u
XMMUYECKME CBOWCTBA MNPOCTbIX BelwecTB, o06pasoBaHHbIX Yyrnepogom. Okcug



yrnepoga(ll), okcng yrnepoga(lV), yronbHas kacrnota u €€ conu. AKTMBMPOBAaHHbIN
yronb, agcopbuusa. dynnepeHbl, rpadeH, yrnepogHble HaHOTPYyOku. [MpumeHeHne
NPOCTbIX BELLECTB, 0O0pa3oBaHHbIX YrNepoaoM, U ero COeANHEHNN.

KpemHun. HaxoxpgeHve B npupoge, cnocobbl nonyyeHusi, ¢uanyeckne wu
xummyeckne csonctea. Okcua  kpeMHuA(lV), KpemHueBasi KuUCnoTa, CunukaTbl.
lMprMeHeHWe kpeMHus n ero coegmHeHnn. CTekno, ero nonyyYyeHne, Buapl CTekna.

MonoxeHne wmeTannoB B [lepnoguMyeckon cuUCTEME XUMUYECKUX SNEMEHTOB.
OCoBEeHHOCTN CTPOEHUSI INEKTPOHHbIX o0bonovyek aTtomoB MeTannos. O6uwue
dunsnyeckme ceorcTea metannos. [NpumeHeHne meTannoB B ObITy U TexHuke. Cnnasbl
MeTannos.

ONEKTPOXMMMYECKU pag HanpshkeHu meTannoB. O6wme cnocobbl nonyyYeHus
MeTannoB: rmapomeTansiyprus, nupomeTtannyprus, anekrpometannyprus. NoHaTne o
Koppo3umn metannoB. Cnocobbl 3almnTbl OT KOPPO3UM.

Obwaa xapaktepuctvka MeTtannoB IA-rpynnbl  [lepuoanyeckon cucTembl
XUMUYECKNX BNEMEHTOB. HaTtpui n kanuin: nonyyenue, u3NYeCcKMe U XUMUYECKUE
CBOWNCTBA, NPUMEHEHNE NPOCTbIX BELECTB U UX COeANHEHWI.

O6waa xapaktepuctnka wmetannos IlA-rpynnbl  Nepunognyeckon CUCTEMBI
XUMUYECKNX 3NEMEHTOB. MarHun n kanbuun: nonyvyeHme, pusndeckme n XmumMmyeckue
CBOWNCTBa, MPUMEHEHWE MPOCTbIX BELLECTB M UX COoeanHeHun. XKECTKOCTb BOAbl M
Ccrnocobbl €€ yCTpaHeHUS.

AMOMUHUIA: nonyyYyeHne, U3NYECKUE U XMMUYECKME CBOWCTBA, MPUMEHEHMEe
NMPOCTOro BellecTBa MU ero coegmHeHnn. AMdoTepHbie CBOMCTBA OKCMAaa M rmgpokcuaa
antOMUHNSA, TMAPOKCOKOMMMEKChI antOMUHNS.

Obwaa  xapakTepuctMka  MeTannoB  noboyHbix  nogrpynn  (B-rpynn)
lMepunoamyeckon cucTemMbl XMMUYECKUX INTIEMEHTOB.

dunanyeckne M XMMMYeckme CBOMCTBA XpoMa W ero coeguHeHun. Okcmabl n
rmgpokengbl - xpoma(ll), xpoma(lll) n xpoma(Vl). XpomaTbl W guxpomartbl, WX
OoKUCnuTenbHbIE CBOWCTBA. [lonyyeHne n npumeHeHne xpoma.

dunsnyeckne N XMMMYecKkne CBOWUCTBA MapraHua u ero coeanHeHun. BaxkHenwmne
coeauHeHus mapraHua(ll), mapradua(lV), mapranua(Vl) n mapranua(VIil). lNepmaHraHat
Kanus, ero OKUCnuTesnbHble CBONCTBA.

dusmyeckme 1M XMMMYECKME CBOWCTBA Xenesa u ero coegumHeHun. Okcuibl,
rugpokenabl u conu xenesa(ll) n xxenesa(lll). MonyyeHne n NnpuMeHeHWe xenesa n ero
CniaBoB.

duanyeckne n xMMmyeckne cCBOMCTBa MeauM W eé coeaunHeHwi. onyveHve u
NpUMeHeHne Meagu n eé coeanHeHuNn.

LinHk: nonyyeHue, dusmyeckme n xmmuyeckue csomcTea. AM@oTepHble CBOMCTBA
oKcMaa WM rmapokcuaa UMHKA, TMAPOKCOKOMMMEKCHhl UMHKA. [puMeHeHne uuHKa u ero
coeJUHEHU.

OKcnepMeHTanbHble METOAbl U3YYEHNS BELLECTB U X NPEBPAaLLEHUN: U3ydYeHne
obpasuoB HeMeTannoB, ropeHuve cepbl, docdopa, Xenesa, MarHua B Kucropoae,
n3yyeHne konnekuum «MeTtannbl M cnnaebl», B3aMMOLEWCTBME LUEMOYHbIX W
LLIeNoYHO3EeMENbHbIX MeTannos c BOAOWM (BO3MOXHO ncnonb3oBaHue
BMAeomaTepunanoB), B3aMMOLEWCTBME LMHKA W >Xenes3a C pacTBOpaMu KUCIOT U
LenoYen, KayeCTBEHHbIE peakunn Ha HeopraHMyYeckue aHWOHbI, KaTMOH BOAOPOAA M
KaTMOHbl MeTanmnoBs, B3aMMoO4eNCcTBue rmapokcuaoB anioMUHUS U UUHKa C pactBopamu



KACNOT W LWeNnoYen, pelleHne IKcrnepumMeHTarnbHblXx 3agad no temam «[lanoreHbl»,
«Cepa 1 eé coeguHeHusa», «A30T 1 ocdop U nx coeamHeHna», «MeTtannbl rnaBHbIX
noarpynny», «MeTannbl NOGOYHbBIX NOArPYNN».

XMMA N KU3Hb.

Ponb xvumum B obecneveHnn ycTtondumBoro pasButusa venosevectBa. lNoHATME O
Hay4YHbIX MeTodax MO3HaHUA W MeTOOONOMMM HayyHoro wuccriegoBaHusi. HayuyHble
NPVHUMNbI  OpraHM3aumMm XMMWYEeCKOro npounsBoAacTBa. [1poMblwneHHble cnocoObl
NonyyYeHUss BaXHeWWuX BellecTB (Ha npuMmepe NPOU3BOACTBA aMmuaka, CepHOW
KMCNOTbI, MeTaHona). [poMbIWeHHbIe Cnocobbl NOyYeHUs MeTasnsioB U ChniaBoB.
Xnmuyeckoe 3arpsis3HeHue OKpyxatowlen cpefbl U ero nocnenctevs. Ponb xumun B
obecneyeHun aHepreTnyeckom 6e30nacHOCTK.

Xumna  u 300poBbe  4venoBeka. JlekapctBeHHble  cpeacTtBa.  [lpaBuna
MCNONb30BaHUA fieKapCTBEHHbIX NpenapaToB. Ponb XMMun B passutnmn MeavumHbl.

XUMUS NULLN: OCHOBHbIE KOMMOHEHTHbI, nuwesBble pobaskn. Ponb xumun B
obecneyeHun nueBon 6Ge3onacHOCTH.

KocmeTnyeckne wn napdromepHole cpeactsa. beitoBaa xumusa. [MpaBuna
6esonacHoro ncnosib3oBaHUs npenapatoB ObITOBOM XMW B MOBCEAHEBHOW XU3HW.

XnmMusi B CTPOUTENBCTBE: BaXXHEWLWMe CTpouTenbHble MaTtepuasbl (LeMeHT,
BeToR).

Xvmusa B cenbckom xosanctee. OpraHnyeckme n MrMHeparnbHble yoobpeHus.

CoBpeMeHHble KOHCTPYKUMOHHbIE MaTtepuanbl, Kpacku, CTEeKno, Kepamuka.
MaTepuanbl 4nsa anekTpoHUKU. HaHoTexHonornu.

PacuéTtHble 3apaun.

PacuyéTtbl: maccbl BewlectBa unu obbémMa rasoB MO M3BECTHOMY KONUYECTBY
BellecTBa, Macce unm o6bEMY OLHOro M3 y4acTBYHOLMX B peakuun BewecTB, Maccehbl
(06béma, konuyecTBa BeLlecTBa) NPOOYKTOB peakuun, ecriv ogHO U3 BeLlecTB MMmeeT
npumecu, maccol (06bEMa, KonuyecTBa BeLleCcTBa) NPoAyKTa peakuuu, ecnu ogHo U3
BELeCTB [aHO B BUAE pacTBopa C onpeaeniéHHoM MacCcoBOW [Ofen pacTBOPEHHOIO
BeLlecTBa, MacCoOBOM [ONM MU MOMSIPHOM KOHLEHTpaLuuu BeLlecTBa B pacTBope, 40Nu
BbIX04a NpoAyKTa peakumm OT TeoOpeTUYECKN BO3MOXKHOTO.

MexnpeameTHble CBSA3MW.

Peanusauua mexnpegMeTHbIX CBA3EN Npy M3yYyeHUn obLlien n HeopraHn4ecKom
xumumn B 11 Knacce ocyLLeCTBASIETCS Yyepe3 MUCMNOonb3oBaHNe Kak 0OLmnX eCTECTBEHHO-
HaYYHbIX MOHATUW, TaK U NOHATUMN, NPUHATBLIX B OTAESbHbLIX NpeamMeTax eCTeCTBEHHO-
Hay4YHOro LuMKna.

OOLwme ecTeCTBEHHO-Hay4Hble MOHATUA: SABMNEHWE, HaydHbii pakT, runoTesa,
Teopus, 3aKOH, aHanu3, CWHTE3, Knaccudukaums, nepuoanvHoCcTb, HabngeHuve,
N3MepeHne, IKCNEPUMEHT, MOLENb, MOAENNPOBaHME.

dusmka: matepusi, MUKPOMUP, MAaKPOMUP, aTOM, ANEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TONbI, PaAMOaKTUBHOCTb, MOSEKyfa, 3HepreTuyeckui ypoBeHb, BeELLEeCTBO, Terlo,
00bEM, arperaTHOe COCTOSIHME BeLeCTBa, uMaearnbHbl ras, u3ndeckme BENMYMHLI,
eVH1Lbl U3MEPEHUS, CKOPOCTb, 3HEPrus, macca.

Buvonornsa: knetka, opraHuam, akocuctema, buocdepa, metabonuam, Makpo- u
MUKPOANEMEHTbI, Oenku, Xupbl, YrneBoAbl, HYKNEWHOBbIE KUCMOTbl, (PEepMEHTHI,
rOPMOHbI, KPYrOBOPOT BELLECTB U NOTOK SHEPIN B 3KOCUCTEMAX.



leorpadmsi: MuHeparnbl, FOpHble MOPOAbl, MOMEe3Hble WUCKOonaemble, TOMMMBO,
pecypchbl.

TexHonorvs: XMMmMyeckasi MPOMbILLNIEHHOCTb, MeTannyprusi, CTpOUTENbHbIE
maTepuarnbl, CenbCKOXO3SMCTBEHHOE MPOM3BOACTBO, MULIEBAs MPOMbILUIEHHOCTb,
dhapMaueBTUYECKasi MPOMbILLNIEHHOCTb, MPOU3BOACTBO KOCMETUYECKMX NpenapaTos,
NPOU3BOACTBO  KOHCTPYKUMOHHBLIX MaTepuarnoB, 3NeKTPOHHAsi MPOMbILLIIEHHOCTb,
HaHOTEXHOMNOrMu.



NMIAHAPYEMbBIE PES3YIIbTATbI OCBOEHUWA MPOMPAMMbBbI MO XUMUN HA
YIMYBINEHHOM YPOBHE CPEAOHEIO OBLUEMO OBPA3OBAHUA

JINYHOCTHBDLIE PE3YJIbTATbI

B cooTBeTcTBMM C CUCTEMHO-OEATENBbHOCTHBIM  MNOAXOAOM B CTPYKType
FNINYHOCTHbIX pe3ynbTaToOB OCBOEHUS NpeameTa « XMMUA» Ha ypoBHE cpedHero obuiero
obpasoBaHnda Bbl4ENEHbl Creayllme CocTaBndalolme: Oco3HaHMe obyvaroLwmmMmncs
POCCUNCKOM  FpaxgaHCKoW NOEHTUYHOCTN; FOTOBHOCTb K caMOpasBUTUIO,
CaMOCTOATENBHOCTM M CAaMOONPEOENIEHNIO; HanuMune MoTuBauMm K OBy4eHMIo;
FOTOBHOCTb U CMOCOBHOCTb 0By4aloLLMXCa pyKOBOACTBOBATLCA NPUHATBIMU B 00LLecTBe
npaBunaMmm wn HOPMaMn MOBEOEHUS; HaNMuMe MNPaBOCO3HAHUSA, 3KOMOrM4YEeCKom
KynbTYypbl; CNOCOBHOCTb CTaBUTb LENN N CTPOUTDL XXU3HEHHbIE MNaHbI.

JIndHOCTHbIE  pes3ynbTaTbl  OCBOEHUS  NpegMetTa  «XUMUsSi»  OTpaxarT
chopMUpPOBaAHHOCTL OMblTa MNO3HaBaTENIbHOM W MPaAKTUYECKOW  OesATENbHOCTU
obyvaromxca B npouecce peanunsauum obpasoBaTenbHON OeATENbHOCTH.

JInyHOCTHbIE  pe3ynbTaTbl  OCBOEHUSA  nNpegMeTa  «XuMmusi»  OTpaxkaroT
chopMUPOBAHHOCTL OMblTa MNO3HaBaTESIbHOM W MPaAKTUYECKOW  OesATENbHOCTU
oby4arowmxca B npolecce peanusauun obpasoBaTefibHON AeATENBLHOCTU, B TOM YucCre
B YacCTu:

1) rpaxgaHCKOro BOCNUTaHUA:

OCO3HaHUsA 00y4yalLWMMUCA CBOUX KOHCTUTYLUMOHHBLIX MNpaB W 00si3aHHOCTEWN,
yBa)XXEHUS K 3aKOHY M NpaBOnopsiaKy;

npeacTaBneHns 0 counanbHbIX HOPMax 1 NpaBunax MeXIMYHOCTHBIX OTHOLLIEHNI
B KONJIEKTUBE;

FrOTOBHOCTM K COBMECTHOW TBOPYECKOW AEATENbHOCTM Mpu CO34aHun y4ebBHbIX
NPOEKTOB, pelleHnMn Yy4ebHbIX U MO3HaBaTeSNbHbIX 33a4ad, BbINOSTHEHUN XUMUYECKUX
9KCNEPUMEHTOB;

CMOCOBHOCTN NOHUMATL U NMPMHMMATb MOTMBbLI, HAMEPEHUS, JIOTUKY N apryMeHTbI
APYrux Npyu aHanmse pasfiMyHbIX BUAOB y4ebHON AeATENbHOCTH;

2) NnaTpUOTUYECKOro BOCNUTaAHUSA:

LUEHHOCTHOIO  OTHOLUEHWA K  WUCTOPUYECKOMY M HaAyyHOMY  Hacneguio
OTEYECTBEHHOWN XUMWUU;

yBaXXEHUS K Mpoueccy TBopyecTBa B obnactm Teopunm U NpaKkTUYECKoro
NPUNOXEHNA XUMUN, OCO3HAHUS TOrO, YTO AaHHbIE HAYKW eCTb pe3ynbTaT ASIMTENbHbIX
HabMOEeHUI, KPOMOTNNBbLIX 3KCNEPMMEHTANbHbLIX MOUCKOB, MOCTOAHHOIO TpyAa Y4EHbIX
N NPaKTUKOB;

MHTepeca M No3HaBaTesNbHbIX MOTMBOB B MOSTyYEHMM M MOCEAYHOLWEM aHanuse
MHdOpMaLUKM O NepeaoBbIX AOCTUKEHNAX COBPEMEHHON OTEYECTBEHHON XUMUK;

3) AyXOBHO-HPABCTBEHHOr0 BOCNUTAHUSA:

HPaBCTBEHHOIO CO3HAHUS1, 3TUYECKOro NOBEAEHUS;

CMOCOBHOCTN OuEeHMBaTb CUTyauUW, CBA3AHHbIE C XUMWYECKMMU SBIIEHUSIMU, U
NPUHUMATb OCO3HaHHbIE PELUEHNS, OPUEHTUPYSACH HA MOpasibHO-HPABCTBEHHbLIE HOPMbI
N LEHHOCTN;

rOTOBHOCTM OLEeHUBaTb CBOE MoBedeHne 1 NOCTYNKN CBOMX TOBapuLLen C No3mumin
HPaBCTBEHHbIX 1 MPaBOBbLIX HOPM M C Y4ETOM OCO3HaHMWS NOCNEACTBUN NOCTYMKOB;



4) chopmnpoBaHUs KynbTypbl 340POBbA:

MOHMMaHMA  LUEHHOCTeMm  3gopoBoro KM BesonacHoro  obpasa  XKusHw,
HeobXo4MMOCTN OTBETCTBEHHOrO OTHOLWIEHUS K COOGCTBEHHOMY (U3NYECKOMY U
NCUXNYECKOMY 340POBbIO;

cobniogeHna npasun GesonacHoro obpauweHuss C  BelwectBamu B ObITy,
NOBCEAHEBHOM XW3HUW, B TPYA0BOWN OEeATENBHOCTY;

MOHMMaHNA LLEHHOCTM NpaBun UHOMBUOYANbHOMO U KONMEKTUBHOro 6e3onacHoro
noBeAEeHUs B CUTYaUMUsX, YyrpoXatoLmnx 300pOBbI0 U XU3HU Noaen;

OCO3HaHUSA MNOCMEeACTBUA U HENPUATUSA BpedHbIX nNpuBblYeK (ynoTpebreHus
ankorosns, HAPKOTMKOB, KYpPEeHUs);

5) TpyaoBoro BocnutaHus:

KOMMYHUKaTUBHOM KOMMNETEHTHOCTU B y4yebHOo-uccnegoBaTenbCKom
AeATenbHOCTU, 00LEeCTBEHHO NOME3HON, TBOPYECKOW U APYrnX BUAaxX AesATeNbHOCTH,;

YCTAHOBKM Ha aKTMBHOE y4acTue B pelUeHUN NpakTU4ecKuX 3agad coumasibHOW
HanpaBfiEHHOCTN (B paMKax CBOEro Krnacca, LWKOnbl);

WMHTEepeca K NpakTU4eCcKoMy U3yd4eHnto Npodeccuin pasnnuyHoro poaa, B ToM Yucne
Ha OCHOBE MPUMEHEHUS NPeaMETHbIX 3HAHUIN MO XUMUM;

yBaXEHUA K Tpyay, Nogam Tpyada u pesynbtataMm TpyaoBOW AEATENbHOCTY;

rOTOBHOCTM K OCO3HAHHOMY BblGOpY MHAMBMAOYaNbHOW TpaekTopun obpasoBaHus,
Oyaywen npodeccum M peanusaumm COOCTBEHHbBIX XXWM3HEHHbIX MMIAaHOB C YYETOM
NINYHOCTHBLIX MHTEPEecoB, CMOCOBHOCTEM K XUMUM, UHTEpPEecoB WU noTpebHocTen
obuiecTBa;

6) aKonorMyeckoro BOCNuUTaHus:

9KoMormyeckn uenecoobpasHoro OTHOWEHUS K Npupode Kak  UCTOYHWUKY
CYLLIeCTBOBAHUSA XN3HN Ha 3eMne;

NOHUMaHUA NobanbHOro Xxapakrepa 9JKOSlorMyeckux npobnem, BAUSHUSA
9KOHOMMYECKMX NPOLECCOB HAa COCTOSIHWME NPUPOAHON U coumaribHOW cpeapbl;

OCO3HaHMA HeobXoOMMOCTU UCMONb30BaHUA AOCTWXKEHUA XUMUW ONS peLleHus
BOMPOCOB paLMOHarbHOro NPMpPOLONosib30BaHMS;

aKTUBHOIO HENpuATUA OEeWNCTBUK, MPUHOCALMX BPEA OKpYXKakoLlen npupoaHON
cpefe, YMeHWsa nporHo3vMpoBaTb HebraronpusiTHble 9KOMNOrM4yeckne nocrneacTaus
npeanpvHMMaemMbIX 4ENCTBMIA U NpeoTBpaLlaTth Ux;

HanUuMs pasBUTOrO 3JKOSMOTMYECKOTO MbILLMIEHMS, 3KONMOMMYECKOM KynbTypbl,
onblTa AEATENbHOCTM 3KONOrMYECKOM HanpaBfiEHHOCTU, YMEHUsS PyKOBOACTBOBATbCS
MMU B NO3HaBaTENbHOW, KOMMYHUKATMBHOM M COLManbHOW MpaKTUKe, CnoCOBHOCTU n
YMEHNSA aKTUBHO NPOTMBOCTOATb MAEONOrNnN xemogobuu;

7) LEHHOCTU Hay4YHOro NO3HaHUA:

MWUPOBO33PEHNSA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKu U
06LLEeCTBEHHOM NPaKTUKK;

NOHUMaHNA cneumduKn XMMUM KaK HayKu, OCO3HaHUsS €€ ponu B (popmMmpoBaHUn
paunoOHaNbHOr0 Hay4yHOro MbILWMEHNS, CO34aHUN LIEeNOCTHOrO npeactaBreHns o6
OKpyXalLweM MUpe Kak O eQUHCTBE NpupoAbl U YerioBeka, B MO3HAHUW NPUPOOHbLIX
3aKOHOMEPHOCTEN U peLleHun Npobrnem coxpaHeHus NPUPOAHOro paBHOBECUS;

y6exXgéHHOCTN B 0COBO0M 3HAYMMOCTM XMMUWN A5 COBPEMEHHOMW LMBUNU3aLMK: B
€€ TYMaHUCTMYECKON HanpaBfeHHOCTU W BaXHOW ponM B CO34aHuM HoBOW 6a3bl
MaTepuanbHOW KyrnbTypbl, B pelleHun rnobanbHbix npobrieMm yCToM4MBOro pasBUTUA



yenoseyecTBa — CbIPpbEBOW, 3HEPreTM4eckom, MNUWEBON W  SKOSIOMMYECKOoMn
6e3onacHoOCTM, B pasBUTMM MeauuMHbI, obecnevyeHun yCroBUI YCMNELLHOro Tpyda u
9KOMOrMyeckn KOMOPTHOM XM3HU KaXKOOro YneHa obLiecTBa;

€CTeCTBEHHO-Hay4YHOW PaMOTHOCTU: MOHUMAHUA CYLLHOCTM MEeTOOOB MO3HaHuS,
MCNONb3yeMblX B €CTECTBEHHbIX HaykaX, CNOCOOHOCTM MCMNONb3oBaTb MonyvyaeMble
3HaHUA Ona aHanu3a n 06 bSACHEHUST ABNEHUIN OKPYXXaloLEero Mmpa n NpoUCXo4aLInX B
HEM M3MEHEHWN, YyMEeHUs fenaTb OOOCHOBaHHblE 3aKMtOYeHMS Ha OCHOBE Hay4HbIX
aKTOB M UMEIOLLMXCA OAHHBIX C LEerbio NoyYeHNa OCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTN CaMOCTOSTENbHO MCNOMb30BaTb XMMUYECKME 3HAHUS ONS peLleHns
npobnem B peanbHbIX XXM3HEHHbIX CUTYaLNSX;

MHTepeca K NO3HaHWI, UCCneaoBaTenbCKon OeaTenbHOCTY;

FrOTOBHOCTM N CMNOCOBHOCTU K HEMpPEpPbIBHOMY 06pa3oBaHUI0 1 camoobpa3oBaHuio,
K aKTMBHOMY MOSyYEHUIO HOBbLIX 3HAHWA MO XMMWUW B COOTBETCTBUU C XXU3HEHHbIMU
notpebHocTaAMU;

MHTepeca K OCODEHHOCTAM Tpyda B pasfuyHbIX cepax npodeccuoHanbHOm
AeATEeNbHOCTH.

METAMNPEOMETHDBIE PE3YJIbTATbI

MeTanpeameTHble pesynbTaTbl OCBOEHWA MpPOrpamMMbl MO XUMUM Ha YPOBHE
cpenHero obuiero obpasoBaHUs BKNHOYAOT:

3Ha4YnMble ans dhopmumpoBaHnA MUPOBO33PEHMS obyuatromnxca
MeXxgucuunnuHapHbele (MexnpeamMeTHble) ObLleHayyYHble MOHATUS, OTpaxaroline
LEeNOCTHOCTb HAay4YHOW KapTUHbI MMpa 1 Cneunduky MeToA0B NO3HAHUS, UCMOSNb3yeMbIX
B €CTECTBEHHbIX Haykax (MaTtepus, BeLeCTBO, IHeprus, sisfieHune, npouecc, cuctema,
Hay4HbIN (pakT, NpUHUMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UccneaoBaHue,
HabngeHne, NsMepeHne, AKCNEPUMEHT U apyrue);

yHUBepcanbHble Yy4yebHble [OencTBus (No3HaBaTellbHble, KOMMYHUKaTUBHbIE,
perynsatueHble), obecneynsatowme popmMmpoBaHme (yHKUMOHANBHOW rPaMOTHOCTU Y
coumanbHon KomneTeHunn obyvaroLmxcs;

CNocOBHOCTb 06y4aloLMXCA UCNONb30BaTb OCBOEHHbIE MEXAUCLMNIIMHAPHbIE,
MUPOBO33pPEHYECKNE 3HAHUS U YHUBEPCalnbHble y4ebHble AeNCTBUS B NO3HABaATENbHOMN
N coumarnbHOWN NpakTuke.

MeTanpeameTHble  pesynbTaTbl  OTpaxawT OBfajeHue  YyHMBepcarbHbIMU
y4yebHbIMM NO3HaBaTENbHBIMU, KOMMYHUKATUBHBIMW N PEFYNATUBHLIMU AENCTBUSIMUA.

Mo3HaBaTenbHble YHMBEpPcanbHble y4eOHble JeNCTBUA

1) 6a3oBble norn4yeckme AeNCcTBUs:

CaMOCTOATENBHO dopmynupoBaTb n aKTyanusmpoBaTb npobnemy,
paccmaTtpuBaTb €€ BCECTOPOHHE;

onpenensaTb Lenn [eATenbHOCTW, 3aJaBas napamMeTpbl UM KpUTepum  unx
AOCTMXXEHUS, COOTHOCUTb pe3ynbTaTbl AEATENbHOCTM C MOCTABNEHHLIMU LENSAMU;

MCcnonb3oBaTb MNPUM  OCBOEHUW 3HAHUMWN MNPUEMBI  FIOTMYECKOTO  MbILLSIEHUS:
BblAENATb XapaKkTepHble MPU3HaKM MOHATMA M ycTaHaBnMBaTb MX B3aMMOCBS3b,
MCMNONb30BaTb COOTBETCTBYIOLUME MOHATUS ANs OObsCHEHMS OTAENbHbIX (DaKTOB U
ABMNEHUN;



BblGMpaTb OCHOBAHUSA N KPUTEPUWN AN Knaccudgukaumm BewecTB U XMMUYECKUX
peakuni;,

yCTaHaBnMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3M MEXAY U3y4aeMbIMU SABMEHUSMM;

CTPOUTb NOrMYECKNEe pacCyXaeHus (MHOYKTUBHbIE, OeAYKTUBHbIE, MO aHanorum),
BbISIBMSAITb  3aKOHOMEPHOCTU U MNPOTUBOPEYNA B paccMaTpuBaeMblX SBIEHMUSIX,
PopMynNMpoBaTh BbIBOAbI U 3aKNOYEHMS;

NPUMEHATE B MpoLecce MO3HaHUSA WUCMNONb3yeMble B XMMWUW CUMBOJSIMYECKNE
(3HakoBble) Mogenu, npeobpasoBbiBaTb MOAENbHblIE MPEACTaBfEHNA — XMMWUYECKUN
3HaK (CMMBOM) aneMeHTa, xummyeckaa opmyna, ypaBHEHME XMMWUYECKOW peakuun —
npy peweHnn Yy4ebHbIX NOo3HaBaTeflbHbIX M MNPaKTUYECKUX 3agad, NPUMEHATb
Ha3BaHHble MOAEesbHble NPeACTaBfeHUs ONs BbIABEHWUS XapaKTEPHbIX NPU3HAKOB
N3yyaeMblX BELLECTB U XMMUYECKMNX peakL .

2) 6asoBble uccnegoBaTenbCKue eNCTBUA:

BNageTb OCHOBaMM METOOOB HAy4yHOro MNO3HAHWSA BELWECTB U XMMUYECKMX
peakunin;,

dopmynmMpoBaTb LENU U 3a4ayn UCCreaoBaHus, UCNONb30BaTh NOCTABMEHHbIE U
CaMOCTOATENBHO CHOPMYNMPOBAHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUA U
OCHOBbI 451 (POPMMPOBAHNSA TMNOTE3bl NO NPOBEPKE NPaBUNBHOCTU BbICKA3blIBAEMbIX
CY>XOEHUN;

BNageTb HaBblkaMXW  CAMOCTOATENIbHOMO  MSI@HMPOBaHWA U MPOBEAEHUS
YYEHMYECKNX IKCMEPUMEHTOB, COBEPLUEHCTBOBATb YMEHWA Habniogatb 3a XO4OM
npouecca, CaMOCTOSITENIbHO MPOrHO3MpoBaTb €ro pesynbTtart, (opmMynupoBaTb
0600ueHna 1 BbIBOOAblI OTHOCUMTENbHO [LOCTOBEPHOCTM pPe3yNnbTaTOB MCCReAoBaHus,
COCTaBnATb 060CHOBAHHbLIN OTYET O NpoaenaHHon paboTe;

npuobpeTtatb  OMbIT  YYEHMYECKOW  UCCReaoBaTeNibCKOM U MPOEKTHOWM
AEATENbHOCTU, NPOSABMATbL CMNOCOOHOCTb M FOTOBHOCTb K CaMOCTOATENbHOMY MOUCKY
METOLOB peLLUEHMS NPAKTUYECKNX 3a4aud, MPUMEHEHNIO Pa3NNYHbIX METOAOB NO3HAHUS.

3) paboTa ¢ uHdpopmaumen:

OPVEHTUPOBATLCA B PasfIMYHbIX UCTOYHUKAX MHOpMaumm (Hay4HO-MonynspHas
nuTepaTtypa XMMWYECKOrO COAEpPXKaHusl, cnpaBoYHble nocobus, pecypcbl NHTepHeTa),
aHanuampoBaTb MHOPMaLNIO PasnnyHbIX BUAOB U DOPM NpencTaBreHusl, KpUTUYECKN
oLeHMBaTb €€ AOCTOBEPHOCTb U HEMNPOTMBOPEYNBOCTD;

dopMynupoBaTb 3anpocbl U MNPUMEHATb pPasnU4YHble MeToAbl NPU MOUCKE W
otbope nHdopmauum, HeobxoanMon 4N BbINONHEHUS y4ebHbIX 3ada4q onpeaenéHHoro
T™™na;

npuobpetatb  ONbIT  UCMOMb30BaHUS  MHAOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOMOMMM 1 pPasfnnyHbIX NOUCKOBbBIX CUCTEM;

CaMOCTOATENBLHO BbIOMpaTh ONTMManbHy0 opMy npeacTaBneHnss nHbopmaumm
(cxembl, rpacpukn, gnarpaMmmbl, Tabnuupbl, PUCYHKN 1 apyrue);

MCNONb30BaTb Hay4HbIM A3bIK B Ka4YecTBe cpeactsa npu paboTte C XMMUYECKOWn
MHOpMaUnen: NPUMEHATb MexXnpeamMeTHble (Pusndeckme n matemaTudeckue) 3Hakm n
CMMBOISbI, opMyrnbl, abbpeBunaTypbl, HOMEHKNATYpPY;

ncnonb3oBaTb 3HAKOBO-CUMBOJIMYECKNE CpeacTBa HArnmAaHOCTU.



KoMMyHMKaTUBHbIE YHUBeEpcarnbHble y4eOHble JeNCTBUs:

3aaBaTb BOMPOCHI MO CyLLecTBy 06cyxaaemMon TeMbl B Xode Avarnora u/mnm
AVCKyCCUK, BbiCKa3blBaTb Maeun, opMynmnpoBaTb CBOW NPEATIOXKEHNS1 OTHOCUTENbHO
BbINOJSTHEHUS NPEATIOXKEHHON 3a4a4u;

BbICTYyNnaTb C nNpe3eHTauMen pes3ynbTatoB Mo3HaBaTENIbHOM AEATENbHOCTMU,
MOSTYYEHHbIX CAMOCTOSATESNIbHO WM COBMECTHO CO CBEPCTHMKaMW MpU BbINOSHEHUN
XUMUYECKOro 3KCMepuMeHTa, npakTuyeckon paboTbl MO MCCnegoBaHMKO CBOWCTB
n3y4yaemblx BeELLECTB, peanusaumm y4ebHoro npoekrta, u popmynmpoBaTb BbIBOAbI MO
pesynbTaTtamM MNPOBEAEHHbLIX WCCrefOoBaHUW MYyTEM COrfacoBaHUA MO3ULMA B Xon4e
obcyxageHus n obmeHa MHEHUAMN.

PeryﬂﬂTMBHble YHUBepcalibHble y‘-leﬁHble OeucTBuUA:

CaMOCTOATENbHO MNMlAHMpPOBaTb W OCYLLECTBNATL CBOK  MO3HABATENbHYHO
AEeATEeNbHOCTb, Onpedensds €€ uenum W 3agaydv, KOHTPONMpoBaTtb W MO  Mepe
HeobXo4MMOCTIN KOPPEKTUPOBATL NpeafiaraemMblin anropuTM AeNCTBUIA NPU BbIMOMHEHWM
y4yebHbIX 1 nccnegoBaTenbCKnX 3agad, BolbupaTtb Hanbonee apdekTnBHbIA CNOCO6 nX
pEeLLEHNsI C Y4ETOM MONYYEHUST HOBbLIX 3HAHWI O BELLECTBAX N XMMUYECKUX PeaKLmsX;

OCYLLEeCTBNATb CaMOKOHTPOSfb AEATENbHOCTM Ha OCHOBE camoaHanui3a Wu
CaMOOLIEHKMN.

NMPEOMETHbBIE PE3YJIbTATDI

MpeoMmeTHble pesynbTaTbl OCBOEHWSA MNpPOrpamMmbl MO XMMUM Ha YrnyOnéHHom
YPOBHE Ha YpOBHe cpefHero obuiero obpasoBaHWA BKIOYAKOT crieunduyeckne ans
yyebHoro npegmeta «XuMMUA» HaydHble 3HaHUS, YMEHUS M CNOCOObI OEeNCTBUA MO
OCBOEHUIO, MHTEpnpeTauunm u npeobpas3oBaHUO 3HaHWA, BUAOblI OEATENbHOCTU MO
NOSTYYEHMIO HOBOIO 3HAHUSA U NPUMEHEHUIO 3HAHWI B Pa3nunYHbIX y4eOHbIX CUTyauusx, a
TakKe B peasibHbIX XMU3HEHHbIX CUTyauUMUsiX, CBSA3aHHbIX C XMMmuen. B nporpamme no
XUMUM NpeaMeTHbIe pe3ynbTaTbl NpeACTaBeHbl NO rogam U3yyeHus.

10 KNACC

MpeameTHble pe3ynbTaThl OCBOEHUSA Kypca «OpraHn4eckast Xmmus» oTpaxatoT:

chOpMMPOBAHHOCTb NPeACTaBMEHNN: O MECTE U 3HAYEHUM OPraHNYEeCKON XMMUN B
CUCTEME ECTECTBEHHbIX Hayk U eé ponu B o0OecnevyeHum yCTOMYMBOIO pas3BUTUS
yernoBeyecTBa B pPeELUEHMM NPOONEeM 3SKOMOrMYEcKor, SHEPreTUHEecKom W MuLEeBOM
Ge3onacHoCcTM, B pPasBUTUM MeOMUWMHbI, CO3OAaHUM HOBbLIX MaTepuanoB, HOBbIX
MCTOYHMKOB 3Heprmn, B obecrneyeHun paunoHanbHOro npuMpoaonosib30BaHUs, B
HPOpMMPOBAHNN MUPOBO33PEHMSA U OBLLEN KyNbTypbl YENOBEKA, @ TaKKe IKOSTOrM4ecKku
0B60CHOBaHHOMO OTHOLLEHUSA K CBOEMY 300POBbIO M NPUPOLHON Cpeae;

BnageHue cuctemom XUMUNYECKMX 3HaHWN, KoTopas BKIOYaET:
OCHOBoOMoNararwme MNOHATUA — XUMUYECKUMM SNEMEHT, aToM, S4PO W 3NEKTPOHHast
obonoyka atoma, s-, p-, d-aTOMHble opbuTanu, OCHOBHOE U BO3OYXOEHHOE COCTOSIHUSA
atoma, mmbpuamsaumss aTtOMHbIX opbuTanen, WOH, MONeKyna, BaneHTHOCTb,



3NEeKTPoOTPMLUATENBbHOCTb, CTENEHb OKUCMEHUS, XMMUYEeCKasi CBA3b, MOSb, MONsipHas
mMacca, MONspHbIM 0OBbEM, YrnepoaHbIn ckeneT, yHKUMOHanbHas rpynna, pagukarn,
CTPYKTYpHble opMynbl (pa3BEpPHYTble, COKPaLWEHHbIE, CKemneTHble), Uu3oMepus
CTPYKTYpHass W NpPOCTpPaHCTBEHHas (reomeTpuyeckas, oOnTudeckas), WU3oMepbl,
rOMOJSIOrM4YeCcKNUn  psia, FOMOSIONK, YrreBogopOoAbl, KUCAOPOA- M asoTcofepxalume
opraHuyeckue coeauHeHus, MOHOMep, nonumep, CTPYKTypHOE 3BEHO,
BbICOKOMOJEKYIISIPHbIE COEAUHEHUS; Teopuu, 3aKoHbl (nepuogudeckun 3akoH [. WU.
MeHpeneeBa, Teopusi CTpoeHus opraHumyeckux BewectB A. M. bytneposa, 3akoH
COXpaHEeHUs MacCbl BeLeCTB, 3aKOH COXpPaHEeHUs W nNpeBpalleHUs 3Hepruv npu
XUMUYECKNX  peakumsax),  3aKOHOMEPHOCTWU,  CUMBOJSIMYECKUA  A3bIK  XUMUM,
MUPOBO33PEHYECKNE 3HAHUS, nexauwme B OCHOBE MOHUMaHUS MNPUYUHHOCTU WU
CUCTEMHOCTM XMMWYECKUX SBNEHUN; NpeAcTaBfeHns O MexaHu3Max XUMUYECKMX
peakumn, TepMoOMHAMUYECKUX N KMHETUYECKUX 3aKOHOMEPHOCTSAX WX MPOTEKaHUs, O
B3aMMHOM BJIMSSHUM aTOMOB W rpynn aTtoMoB B Mosiekynax (UHAYKTUBHBIA W
Me30MepHbIN 3ppekTbl, opueHTaHTbl | 1 Il poga); akTonormyeckue cBedeHUs o
CBOWCTBaX, CcoOCTaBe, MOfy4YeHUn U1 ©Be30nacHOM UCMNONb30BaHUN  BaXKHEMLLMX
OpraHu4yecknx BeLwlecTB B ObITy M MNPaKTUYECKON [OeATEeNbHOCTU YeroBeka, Oo6Limx
HayYHbIX MpPUMHUMNAX XUMMUYECKOro npous3BoacTBa (Ha npuMmepe NPOM3BOACTBA
MeTaHona, nepepaboTkn HeTn);

C(hOpMUPOBAHHOCTE YMEHUN: BbIABNATbL XapaKTepHble TMPU3HaKU MOHATUMN,
yCTaHaBnMBaTb MX B3aUMOCBS3b, MWCMOMb30BaTb COOTBETCTBYIOLIME MNOHATUS NpwU
OMMcaHuKn cocTaBa, CTPOEHNSA N CBOMUCTB OPraHN4YeCKnX CoeguHEHUN;

COOPMUPOBAHHOCTb YMEHWUIA:

MCNONb30BaTb XMMWYECKYD CUMBOSNKY ANA COCTaBfEHUS MOJSEKYNSPHbIX U
CTPYKTYPHbIX (Pa3BEPHYTbIX, COKPALLEHHbIX M CKeNeTHbIX) opMyn opraHuyeckux
BELLECTB;

COCTaBfATb YPaBHEHUS XUMUYECKUX peakuun W packpbiBaTb WX CYLIHOCTb:
OKUCNUTENBbHO-BOCCTAHOBUTENbHbIX peakuum nocpencTsom COCTaBneHus
3NEeKTpPOHHOro 6anaHca 3aTnxX peakumn, peakumi MOHHOro obmeHa NyTéM COCTaBNEeHUs
NX MOSHbIX N COKPALLEHHBIX NOHHBIX YPaBHEHWUN;

N3roTaBnMBaTb MOAENN MOMEKYN OpraHM4yecknx BewlecTB ANS UMCTpaumm mnx
XUMMUYECKOro N NPOCTPaHCTBEHHOIO CTPOEHUS;

C(OOPMUPOBAHHOCTb YMEHUW: YyCTaHaBNuBaTb MPUHAOSIEXHOCTb U3YYEeHHbIX
OpraHM4YecKnx BeLLEeCTB MO UX COCTaBYy U CTPOEHUIO K onpeaenéHHomy Knaccy/rpynne
COeaVHeHun, gaBaTb UM HasBaHuUs MO cuctematmyeckon HomeHknatype (IUPAC) u
NPUBOOUTL TpUBMAsbHbIE Ha3BaHUS ONS OTAENbHbIX NpeacTaBuUTENien OpraHUYecKmUx
BewecTB (dTWNeH, aueTuneH, TOMyon, [MNUUEPUH, STUMEHIMUKONb,  (OeHOor,
dopmanbgerna, auetanbgerns, aueToH, MypaBbUHAs KUCNOTA, YKCYyCHasi KUCNOTa,
cTeapuHoBasd, OfieMHOBasi, ManbMWUTUHOBAs KUCAOTbI, MMUUMH, anaHuH, ManbTo3a,
PPYKTO3a, aHUNNH, OUBUHWI, N30MPEH, XNIOPOMNpPEH, CTUPON U Apyrue);

COOPMUPOBAHHOCTb YMEHUA OnpeaenaTb BUO XMMUYECKOWN CBA3WM B OPraHUYecKux
coevHeHuAX (KoBaneHTHas U MOHHasA CBA3b, O- U TT-CBA3b, BOOOPOAHAsA CBA3b);

CPOPMUPOBAHHOCTL  YMEHUSA  MPUMEHSTb  MOMIOXEHUA  TEeopun  CTPOEHUSA
opraHuyeckmnx Bewects A. M. bytnepoBa ans o6bsCHEHUS 3aBUCMMOCTU CBOWCTB
BELLLECTB OT UX COCTaBa U CTPOEHUS;



chopMMPOBaAHHOCTb YMEHUN XapakTepu3oBaTb COCTaB, CTPOEHUe, pusnyeckne u
XUMUYECKNE CBOWMCTBA TUMWUYHbLIX NpeacTaBuUTenen pasnnyHbIX KIacCoB OpraHUyeckux
BELLECTB: ankaHoB, LMKMNOarikaHOB, asfikeHOB, afikagueHoB, arikKUHOB, apoOMaTUYeCKUX
yrneBo4OpPOAOB, CNUPTOB, anbAernaoB, KETOHOB, KapOOHOBBLIX KUCMOT, MNPOCTbIX W
CMNOXHbIX 3(PMPOB, XUPOB, HUTPOCOEAMHEHUA W aMWHOB, aMUHOKUCHOT, Oerkos,
yrnesogoB (MOHO-, AW- U NONUcaxapuaoB), WMNNIOCTPUPOBATb FEHETUYECKYHD CBA3b
MeXgy  HUMU  YpaBHEHUSIMM  COOTBETCTBYIOLLUMX  XUMWUYECKMX  peakuunm C
MCNONb30BaHMEM CTPYKTYPHbIX (PopMy;

COPMUPOBAHHOCTb YMEHUS MOATBEPXAATb HA KOHKPETHbLIX MpMMepax xapakrep
3aBUCMMOCTWN pPEeaKLMOHHON CMOCOBHOCTN OpraHMYecKUX COeAMHEHUA OT KPaTHOCTM U
TUMNa KOBaneHTHOW CBA3W (O- U TT-CBA3W), B3aMMHOIO BIIUSIHASI aTOMOB U rpyrnn aToOMOB B
Mornekynax;

COPMUMPOBAHHOCTb YMEHUSA XapakTepu3oBaTb WCTOYHUKW YrNeBOAOPOLHOMo
cblpbsl (HETb, NPUPOAHBLIA a3, yromnb), cnocobbl ero nepepaboTkn M npakTudeckoe
npuMeHeHne NpoayKToB nepepaboTky;

C(hOpMUPOBAHHOCTb BflAal€HUST CUCTEMOM 3HAHUW O EeCTECTBEHHO-HaYy4YHbIX
MeTodax MOo3HaHuMa — HabngeHun, M3MepeHuu, MOOEerNMPOBaHUWN, IJKCMEPUMEHTE
(peanbHOM M MbICIIEHHOM) Y YMEHUS MPUMEHATL 3TU 3HAHUS;

C(OOPMUPOBAHHOCTb YMEHUA MNPUMEHSTb OCHOBHbIE oOnepauum MbICINTESNTbHON
AEeATeNnbHOCTM — aHanu3 W CuHTe3, cpaBHeHue, o06o06buieHne, cucTtemaTusauuio,
BblSIBNEHNE MNPUYMHHO-CNEACTBEHHbLIX CBA3EW — AN U3yYeHUs CBOWCTB BELLECTB U
XUMUYECKNX peaKLnii;

C(OOPMUPOBAHHOCTb YMEHUMN: BbISBNATbL B3aMMOCBSA3b XUMWYECKUX 3HAHUK C
MNOHATMAMM U NPeacTaBNEHNAMN OPYrMX eCTeCTBEHHO-Hay4HbIX NpeaMeToB Ans 6onee
OCO3HaHHOrO MOHMMAaHWA CYLLHOCTWU MaTepuanbHOro eAuHCTBa Mupa, UCNOoNb30BaTb
CUCTEMHbIE 3HAHUS MO OpPraHM4YecKom XMMUM A OO6bSACHEHUS U MPOrHO3MPOBAHUSA
SABMIEHUI, UMEIOLLNX €CTECTBEHHO-HAYYHYI0 Npupoay;

ChopMUPOBAHHOCTb YMEHUN: MPOBOAUTEL PACHETbI MO XMMUYECKUM (bopMyram U
YpaBHEHUAM XMMWYECKUX peakuui C UCMNoNb3oBaHMeM (Pu3ndecknx BenuyumH (macca,
06BbEM rasos, KONIMYECTBO BELLECTBA), XapaKTepum3yoLnX BeLecTBa ¢ KONIMYeCTBEHHON
CTOPOHbI: PacyE€Tbl MO HAXOXOEHUIO XMMUYECKON (hOopMynbl BeLlecTBa MO U3BECTHLIM
MaccOBbIM [0OSIIM  XMMWUYECKUX ONeMeHTOB, [MpoAayKTaM CropaHusi, MnfoTHOCTH
razoobpasHbiX BELLECTB;

C(bOPMUMPOBAHHOCTb YMEHMWI: MPOrHO3MpOBaThb, aHanuanpoBaTb U OUEHUBaTb C
no3vMumnn akonormyeckon GesonacHoCcTM nocneacTens GbITOBOM M NPON3BOACTBEHHON
AEATENbHOCTM YerioBeKka, CBS3aHHOWM C nepepaboTKoM BewecTB, WCNOMb30BaTb
NONyYeHHble 3HaHUA ONS MPUHATUA FPaAMOTHbIX peleHun npobnem B cuTyauusx,
CBSI3aHHbIX C XUMUEW;

C(OOPMUMPOBAHHOCTb YMEHUW: CaMOCTOATENbHO MNaHMpoBaTb M MNPOBOAUTb
XUMUYECKNA IKCMEPUMEHT (NOSTyYEeHNE U MU3yYeHne CBOMCTB OpraHMYeckux BeLLecTB,
Ka4yeCTBEHHble peakuuun yrneBogopOA0B PasfiMyHbIX KMacCoB U KUCIOpoacoaep aLmx
OpraHU4yecKMx BELLECTB, peLleHne 3SKCNepuMeEHTalnbHbIX 3a4ay Mo pacno3HaBaHWIo
opraHuMyecknx BewecTtB) ¢ cobniogeHnem npasun  6e3onacHoro obpalleHna ¢
BewectBamMm UM nabopaTopHbiM  obopygoBaHuem,  opMynupoBatb  Lefb
nccnegoBaHuda, nNpeactaBnATb B pasnuYHoOn dopMe pesynbTaTbl 3KCNEepUMEHTa,
aHanuanpoBaTb U OLUeHUBaTb UX JOCTOBEPHOCTb;



cthopMMpPOBaAHHOCTb YMEHWUM:

cobnogaTte npaBuna 3KOMNoOrnMyeckn uenecoobpasHoro nosedeHust B ObITy WM
TPyooBOM [OeATeNbHOCTU B LENaxX COXpaHeHUst CBOEro 3[40pOBbs, OKpyXatoLliemn
NPUPOOHON cpeabl U AOCTUXKEHNS €€ YCTONYMBOro pasBuTuS;

OCO3HaBaTb OMACHOCTb TOKCMYECKOro AEWCTBUS Ha XMBble OpraHu3mbl
onpeaenéHHbIX OpraHN4Yecknx BeLwecTB, MoHMMas cMbicn nokasatens MNAK;

aHanuampoBaTb LenecoobpasHOCTb MNPUMEHEHUS OpraHWYeckux BeELLECTB B
NPOMBILLNIEHHOCTU U B BbITY C TOYKM 3PEHUS COOTHOLLEHUSI PUCK-NONb33a;

C(hOpMUPOBAHHOCTL  YMEHUW:  OCYLLeCTBAATb  LeneHanpasBfieHHbI  MOUCK
XUMUYECKON WH(pOPMaLUN B Pa3fMYHbIX MCTOYHMKAX (HayyHas n yy4ebHo-Hay4yHas
nutepatypa, cpeactBsa MaccoBoW WHGopMauuwn, WHTepHeT u gpyrue), KpuUTUYecKu
aHanuampoBaTb XMMWUYECKY0 MHdopMauumio, nepepabaTbiBaTb €€ M MUCNONb30OBaTb B
COOTBETCTBUW C NOCTaBNEHHON y4ebHOM 3agaden.

11 KNACC

MpeoMeTHble pe3yrnbTaTbl 0cBOeHUs Kypca «Oblwasa n HeopraHudeckas XMMmUsa»
OTpaxatoT:

COPMUPOBAHHOCTL  MPeACTaBfieHUn: O MaTepuanbHOM efuMHCTBE  Mupa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTU SIBEHUA NPpUpoabl, O MECTE N 3HAYEHUN XUMUN B
CUCTEME €eCTeCTBEHHbIX Hayk WU e€ ponu B obecrneyeHuuM YCTOMYMBOIO pa3BUTUSA, B
peweHnn npobnem 9SKOMOrMYEeCcKOW, 3HepreTudeckom M nuwieBon ©Ge3onacHoCcTU, B
pasBUTUM MeOMLMHbI, CO34aHUN HOBbIX MarepuanoB, HOBbIX MCTOYHMKOB JHEPruu, B
obecneyeHun paunoHanbHOro nNpUpPoLOoNofb30BaHus, B dopmMmnpoBaHuU
MUPOBO33PEHNA N 0OLLEN KyNbTypbl YerioBeka, a Takke 3Konormdeckn o6oCHOBaHHOIo
OTHOLLEHUS K CBOEMY 340POBbI0 N MPUPOAHONW Cpeae;

BnageHue cucTemMomn XUMUYECKNX 3HaHWUA, KoTopas BKITHOYAET:
OCHOBoOMoNararowme NOHATUA — XMMUYECKUIW IIEMEHT, aToM, S4pO atoma, M30TOoMbl,
anekTpoHHass obonovka artoma, S-, p-, d-aTOMHble opbuTann, OCHOBHOE U
BO30OY)XOEHHOE COCTOSIHUSA aToMa, rmbpuansaumns aToMHbIX opbuTanen, NoH, Monekyna,
BaneHTHOCTb, 93NEKTPOOTPMLATENbHOCTb, CTEMNEHb OKUCIIEHUS, XMMUYEecKas CBSA3b
(koBaneHTHada, WMOHHadA, MeTannuyeckasi, BOAOPOOHAs), KpucTannuyeckas peluéTka,
XUMUYecKasi peakuusi, pacTBOp, 3MEKTPONUTbI, HEIANEKTPONUTbLI, JNEKTPonmUTUYecKas
auccounaums, cTeneHb  guccouuauuun, BOAOPOAHbIA  nokasaTerlb, OKUCIUTENb,
BOCCTAHOBUTENb, TeNnoBon 3PdEKT XMMUYECKOM peakuuu, CKOPOCTb XUMUYECKOW
peakuumn, XMMUYEeCKoe paBHOBECWUE; TEOPUW U 3aKOHbl (TEopUs IANEKTPONUTUYECKON
anccoumaumn, nepuoanyeckmin 3akoH [.M. MeHgeneeBa, 3aKOH COXpaHEHUs1 Maccbl
BELLECTB, 3aKOH COXPaHEHWA W MpeBpalleHUs 3HEPruyv NpU XUMUYECKUX peakuumsix,
3aKOH MOCTOSIHCTBa COCTaBa BELUECTB, 3aKOH OENCTBYHOLMX Macc), 3aKOHOMEPHOCTH,
CUMBOJSIMMECKUA  A3bIK XUMUW, MUPOBO33PEHYECKME 3HAHWUSA, fexaline B OCHOBe
NOHUMAHNSA MPUYUHHOCTM U  CUCTEMHOCTU XUMMUYECKUX SIBIIEHWUNA; COBPEMEHHbIE
npeacrtaBneHnss O CTPOEeHUW BelecTBa Ha aTOMHOM, WOHHO-MOJSIEKYNAPHOM W
HaOMOSEKYNAPHOM YPOBHSX; MNpeaCcTaBfNeHns O MexaHu3Max XUMWUYECKUX peakuun,
TEPMOANHAMUNYECKNX U KNHETUYECKMUX 3aKOHOMEPHOCTSAX X NPOTEKAHUS, O XMUYECKOM
paBHOBECUM, pacTBOpax W AUCMEPCHbIX CUCTeMaX; (PakTorormyeckne ceefeHusi o
CBOMCTBaX, COCTaBe, nMoOMy4YeHUM 1 ©Ge3onacHOM UCMONb30BaHUN  BaXKHEMLLMX
HeopraHMyeckux BewecTB B ObITy M MPaKTUYECKON AEATEeNbHOCTM 4yenoBeka, 0buimx
Hay4HbIX MPUHLMNAX XMMUYECKOTO NPOM3BOACTBA;



C(hOpMUPOBAHHOCTL YMEHUMN: BbIABNATbL XapaKTepHble TMPU3HaKU MOHATUMN,
yCTaHaBnMBaTb WX B3aMMOCBSA3b, WCMNOSIb30BaTb COOTBETCTBYIOLUME MOHATUA MpuU
OMUCaHUN HEOPraHMYeCKMX BELLLECTB U UX NpeBpaLleHui;

C(POPMUPOBAHHOCTbL YMEHUS UCNOSb30BaTb XMMWYECKYD CUMBONUKY AnNs
cocTaBrieHss opMyI BELECTB U ypaBHEHUN XUMUYECKUX pPeaKkUnn, CUCTEMAaTUYECKYIO
HomMeHknaTypy (IUPAC) 1 TpuBmanbHble Ha3BaHUA OTAENbHbIX BELLECTB;

C(OOPMUPOBAHHOCTb YMEHUs onpefendTb BafieHTHOCTb U CTEeNeHb OKUCIEeHUS
XUMUYECKNX INEMEHTOB B COEOMHEHUSAX, BUA XMMWYECKOW CBA3WN (KOBarneHTHas,
WOHHas, MeTannuyeckasi, BO4OPOAHAsA), TUM KPUCTaNMYeCKoN PeLléTKM KOHKPETHOro
BeLLeCTBa;

COPMMPOBAHHOCTb YMEHUSA OO BACHATL 3aBUCMMOCTb CBOMCTB BELLECTB OT BMAa
XUMUYECKON CBSA3NM U TUNa KPUCTaNSIMYeCcKoh pPeLIETKM, OOMEHHbIN M OOHOPHO-
aKuenTopHbIM MexaHn3Mbl 06pa3oBaHMs KOBaNeHTHOW CBA3N;

COOPMUPOBAHHOCTb YMEHUI: KnaccuduumpoBaTh: HeopraHMyeckMe BeLlecTsa no
MX COCTaBYy, XUMUYECKME peakumm Mo pasnuyHbiM Mpu3Hakam (4Mcry M coctaBy
pearvpylowmnx BeLlecTB, TennoBoMy 3aMdeKkTy peakuum, MU3MEHEHUID CTeneHeun
OKUCNEHUs  9nemMeHToB, 0OpaTMMOCTW, y4vacTU KaTanmsaTtopa W gpyrue);
CaMOCTOATENBLHO BblOMpaTb OCHOBAHUS MU KpUTEPUU ON1s1 Knaccudmkaumm nsyvyaembix
BELLIECTB U XMUYECKMX peakLunn;

CchopMUPOBAHHOCTb YMEHUS pacKpbiBaTb CMbICIT nepuoanyeckoro 3akoHa [. U.
MeHaeneeesa M [OeMOHCTPMpPOBaTb €ro CUCTEMATUIUPYHOLLYHD, OOBACHUTENbHYIO |
NPOrHOCTUYECKYIO DYHKLINN;

C(OOPMUPOBAHHOCTb YMEHUIN: XapaKkTepu3oBaTb INIEKTPOHHOE CTPOeHMEe aTOMOB U
MOHOB XMMUYECKMUX JNIEMEHTOB NEepBOro—4eTBEPTOro nepuopos [lepuoanyeckomn
cuctembl O.. MeHpgeneeBa, wuCNONb3ys MNOHATUA «OHEPreTUYEeCKNe YPOBHWUY,
«aHepreTnyeckne noAypoBHU», «S-, p-, d-aTOMHble opbuTanuM», «OCHOBHOE W
BO3OY)XOEHHOE 3HepreTuyeckne COCTOSHUA aTomay; OOBbACHATb 3aKOHOMEPHOCTU
N3MEHEHNA CBOUCTB XMMUYECKNX SNEMEHTOB N UX COeJMHEHUI NO nepuoaam u rpynnam
Mepunognyeckon cuctemol . . MeHgeneeBa, BaneHTHble BO3MOXHOCTM aTOMOB
3N1IEMEHTOB Ha OCHOBE CTPOEHUS UX 3AMEKTPOHHBIX 0600YeEK;

COOPMUMPOBAHHOCTb YMEHUN: XapakTepm3oBaTb (ONMUCbIBaTb) 0OLMe XumMmnyeckmne
CBOMCTBA BELLECTB pasfiMyHbIX KNaccoB, NoATBEPXAaTb CYyLLEeCTBOBaHNE reHeTUYeCKON
CBA3M  MeXOy  HeopraHMyeckMmu  BellecTBaMM  C  MOMOLLBD  YpaBHEHWUN
COOTBETCTBYHLLMX XMMUYECKUX peAKLNN;

C(OOPMUPOBAHHOCTb  YMEHMUS packpbiBaTb  CYLHOCTb: OKUCNUTENBHO-
BOCCTAHOBUTENbHbIX peakumii NocpeacTBOM COCTaBMEHMS ANEKTPOHHOro 6anaHca aTux
peakumni; peakunn MOHHOro obmeHa NyTEM COCTaBIIEHUSA UX MOSMHbIX U COKPALLEHHbIX
MOHHbIX YpPaBHEHWUN; peakuun rnaponusa; peakuum KomnnekcoobpasoBaHus (Ha
npumMepe rmapoKCOKOMMNEKCOB LMHKa U antoMUHNS);

CHPOPMMPOBAHHOCTb  YMEHUSI  OOBACHATL  3aKOHOMEPHOCTU  MpPOTEKaHUs
XUMUYECKNX peakunmn C YYETOM WX SHEpPreTUYeCcKUX XapakTepucTuK, Xapakrep
N3MEHEHNA CKOPOCTN XMMUYECKOW peakuum B 3aBUCMMOCTU OT pasnuyHbiX dakTopos, a
TaKkKe Xapakrep CMeLlleHUs XWUMUYECKOro paBHOBECUSA MNoL BIIUSHUEM BHELUHWUX
Bo3gencteun (npuHumn Jle WaTtenbe);

COOPMUPOBAHHOCTb YMEHUS XapaKkTepu3oBaTb XMMUYECKME peakuuu, nexaiime B
OCHOBE MPOMBbILLSIEHHOrO MOJSTYYEHUS CEePHOW KWUCIOTbl, ammuaka, obline HayyHble



NPUHLUMNBI XUMUNYECKUX NPOM3BOACTB; LenecoobpasHoCTb NPUMeEHeHns
HeopraHM4Yeckux BELECTB B MPOMBbILLIIEHHOCTM N B ObITY C TOYKM 3PEHNSA COOTHOLLEHWS
PUCK-MONb3a;

chopMnpoOBaHHOCTb BriageHNa CUCTEMOW 3HAHUN O MeTodax Hay4YHOro No3HaHUs
ABMEHMA Mpupoabl — HabnwgeHue, u3MepeHue, MOLENUPOBAHWE, 3SKCNEPUMEHT
(peanbHbI! M MBICNEHHBIN), WCMOMNb3YEMbIX B €CTECTBEHHbIX HaykaX, YMEHUs
NPUMEHATb 3TU 3HAHUSA NPU 3KCMEPMMEHTANbHOM WCCNeAOBaHUM BELWEeCTB U Ans
OOBACHEHUA XMMWYECKUX SBIIEHUA, WUMEKLMX MECTO B Npupode, MpakTUYeckomn
AEeAaATenbHOCTU YenoBeKa U B NOBCEAHEBHOW XXU3HW;

COOPMMPOBAHHOCTb YMEHUS BbISBNASATb B3aMMOCBA3b XUMUYECKMX 3HaHUA C
MOHATMAMM U NPeACTaBNEHNAMN OPYrMX eCTEeCTBEHHO-Hay4HbIX NpeaMeToB Ans Gonee
OCO3HaHHOro NOHMMAaHNA MaTepuanbHOro eauMHCTBA MUPa;

ChopMUPOBAHHOCTE YMEHUSA MPOBOAUTbL PaCYHETbl: C UCMOSIb30BaHNEM MOHATUN
«MaccoBasi [Ons BellecTBa B pacTBOPE» U «MONSiPHAs KOHLEHTpauusiy; Macchl
BeLlecTBa UM o6bEMa rasa no M3BECTHOMY KONMMYECTBY BELLECTBA, Macce Unn obbemy
OAHOro0 M3 y4acTBYHOLLMX B peakuumn BELLECTB; TeNNoBOro addekta peakunn; 3HavyeHus
BOOOPOAHOro rnokasaTensi pacTBOPOB KUCAOT U LUENOYEN C M3BECTHOW CTEMNeHbHo
anccoumaumm; maccebl (06bEMa, KonnyecTsa BeLlecTBa) NPoAyKTa peakunn, ecrniv ogHo
N3 NCXOOHbIX BELLECTB JaHO B Buae pacTtBopa C onpenenéHHOM MaccoBOW Oonen
pacTBOPEHHOrO BeLUecTBa unM OaHO B M3bbITke (MMeeT npuMecu); OONU Bbixoda
npoAyKTa peakumn; 06 bEMHbBIX OTHOLLEHUI ra3oB;

COPMMPOBAHHOCTb YMEHMWI: CaMOCTOSTENbHO MNSIAaHMPOBATb M MPOBOAMUTL
XUMUYECKNA 3KCMEPUMEHT (NpoBedeHne peakuui MOHHOro obmeHa, noarBepXxaeHue
Ka4eCTBEHHOro cocTaBa HEOpPraHW4YeCcKMX BELLECTB, OnpeneneHne cpebl pacTBOPOB
BELLECTB C MOMOLLbIO WHOMKATOPOB, W3YyYEHWE BIIUAHUSA PasfnUYHbIX (PaKTOPOB Ha
CKOPOCTb XMMWUYECKOW peakuuu, pPeLleHMe 3IKCMepUMEHTanbHbIX 3agad no Temam
«MeTannbl» n «Hemetannel») ¢ cobnogeHnem npasun 6e3onacHoro obpalleHunsa ¢
BellecTBamMu n  nabopaTtopHbiM  00OOpygOBaHUEM, dopmynupoBaTtb  LEnNb
nccnegoBaHnda, NpeactaBnATb B pasnuYHon dopme pesynbTaTbl 3KCMEPUMEHTA,
aHanu3anpoBaTb N OLEHUBaTb UX AOCTOBEPHOCTb;

COPMMPOBAHHOCTb YMEHUI: cobnogaTth npaBuna Monb30BaHUS XUMUYECKOWN
nocygon wn nabopatopHbiMm o6opygoBaHuMeMm, obpalweHuss C  BewecTBamum B
COOTBETCTBUN C MHCTPYKUUAMM MO BbIMOSHEHUIO NTAabOpaTOPHbIX XMMUYECKMX OMbITOB,
aKomnormyeckn LenecoobpasHoro noBeaeHus B ObiITy M TPyAOBOW AEATENbHOCTM B
Lensx CoXxpaHeHUs CBOEro 340pO0Bbsi, OKpYXXatoLen NPpMpoOaHOM cpeabl U AOCTUXKEHUS
€€ yCTOMYMBOro pasBUTUS, OCO3HaBaTb OMACHOCTb TOKCUYECKOrO AEWCTBUS Ha XUBbIE
OpraHM3mbl OnpeaenéHHbIX HEeOpraHM4yecknx BEeLecTB, MOHMMAasi CMbICI MokasaTens
nak;

COPMMPOBAHHOCTb  YMEHWIN:  OCYLECTBMATb  LefneHanpaBfeHHbIn  NMOUCK
XUMUYECKON WH(pOpMaUUN B Pa3fMYHbIX MCTOYHUKAX (HayvHass n yd4ebHo-Hay4yHas
nuTtepatypa, cCpeactsa MaccoBoW WHGopMauuun, WHTepHeT u gpyrue), KpuUTUYecKu
aHanuanpoBaTb XMMUYECKYHD WHdopMauuio, nepepabatbiBaTb €€ U UCMONb30BaTh B
COOTBETCTBUMN C NOCTaBNEHHON y4ebHON 3agaden.



TEMATUYECKOE NMIAHUPOBAHUE

10 KINACC
KonunyectBo 4yacoB OneKTpoHHbIe
Ne HaumeHoBaHMe pa3aenoB n Tem (umbpoBbie)
n/n nporpaMmmbi Bcero KontponbHeie  Mpaktuueckne obpa3oBaTesibHble

paboTbl paboTbl
pecypchbl

Paspen 1. TeopeTyeckne OCHOBbI OPraHM4YeCKon XMMum

MpeomeT opraHNYeCKon XMMUMK.
1.1 Teopusi CTPOEHUS OpraHNYecKnx 8
coeguHeHun A. M. bytneposa

Bubnnoteka LLOK
https://m.edso0.ru/d69df650

Wtoro no pasgeny 8

Paspgen 2. YrneBogopoabl

21 MpepenbHble yrneBogopoabl — 5 Bbubnnoteka LLOK

arkaHbl, LMKnoankaHbl https://m.edso0.ru/d69df650
59 HenpepgenbHble yrneBogopoab!: 14 1 BbubnuoTteka LUIOK

arikeHbl, ankagueHbl, ankuHbl https://m.edsoo0.ru/d69df650
53 ApomaTtnyeckme yrnesogoponbl 3 Bubnnoteka LLOK

(apeHbl) https://m.eds00.ru/d69df650
24 MpupogHbIe NCTOYHMKM 4 Bbubnnoteka LUIOK

yrneeBogopoaoB U ux nepepaboTka https://m.edso00.ru/d69df650
o5 ["anoreHnNpon3BoaHbIe 4 1 Bbubnuoteka LUIOK

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

Wtoro no pasgeny 35

Pasgen 3. Kucnopoacogepxaiwme opraHM4yeckme coeauHeHus

Bubnnoteka LUOK

3.1 CrmpTel. ®eHon 11 1 https://m.edso00.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

KapOoHunbHble COeaANHEHUS:

Bubnnoteka LUOK

3.2 anbgernabl U KeToHbl. KapboHoBble 21 https://m.edsoo.ru/d69df650
kncnotbl. CnoxHble acpupsbl. XKnpbl
Bubnnoteka LLOK
3.3 Yrnesoas! o https://m.edso00.ru/d69df650
Wtoro no pasgeny 41

Pasgen 4. AsoTcoaepalime opraHnyeckne coeguHeHus

Bbubnnoteka LLIOK

4.1 AMUHBI. AMUHOKNCNOTBLI. Benku 12 httos://m.eds00.ru/d69df650
WTtoro no pasgeny 12
Paspen 5. BbicokomoneKkynsipHble coeANHEeHUs

5.1 BbicokomonekynspHble coeanHeHus 6 Bubnnorexa LIOK
' ynap A https://m.edsoo.ru/d69df650
WTtoro no pasgeny 6
OBLUEE KOJIMYECTBO YACOB MO 102

NMPOrPAMME



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

11 KIACC

KonuyecTBO YyacoB

OnNeKTPOHHbIe

HaunmeHoBaHuMe pa3genoB n TemM (undbposBbie)
Ne n/n KoHTponbHble [pakTuyeckue
nporpammbi Bcero 6 6 obpas3oBaTernibHble
paboTbl paboTbl pecypcbi
Pasgen 1. TeopeTuyeckme oCHOBbI XMMUU
CtpoeHue atoma. Nepuoanyeckni
11 3akoH U lNepuogmyeckasn cuctema 9 Bbubnuoteka LUIOK
' XuMmnyecknx anemeHtos [. U. https://m.edsoo.ru/2dd57f24
MeHpeneeBa
19 CTpoeHue BeLlecTBa. 11 1 Bbubnnoteka LLIOK
' MHoroobpasune BewecTs https://m.edsoo.ru/2dd57f24
Bbubnnoteka LLOK
1.3 AMMUECKUE peakumm 19 1 3 https://m.edsoo.ru/2dd57f24
WTtoro no pasgeny 39
Pa3gen 2. HeopraHnyeckasa xmmus
BbubnuoTteka LUIOK
2.1 Hemerane 31 1 3 https://m.edsoo.ru/2dd57f24
Bbubnnoteka LUIOK
2.2 Meransbi 23 ! 2 https://m.edsoo.ru/2dd57f24
Wtoro no pasgeny 54
Paspgen 3. Xumusa n xXusHb
31 MeToabl NO3HAHNA B XUMUMN. 9 Bbubnuoteka LUIOK
' XUMna 1 Xn3Hb https://m.edsoo.ru/2dd57f24
WToro no pasgeny 9



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

OBLUEE KONMYECTBO YACOB MO

NMPOrPAMME 102






NOYPO4YHOE NMNIAHUPOBAHUE
10 KINACC

Ne
n/
n

Tema ypoka

KonunyecTtBO 4yacoB

Bcer
o

KOHTpONbHbI
e paboTbl

MpakTnyecku
e paboTbl

OdaTta
MU3y4yeHu
fa

ONeKTPOHHbIe udpoBbIe
obpa3oBaTenbHble pecypchbl

MNpeomeT n s3HayeHne
OpraHNYecKon XxmmMun,
npeacTaBneHne o
MHOroobpasum
OpraHn4Yeckmnx
coeVHEHUI

bubnuoTteka LIOK
https://m.edso00.ru/3686e6f5

OrEeKTpoOHHOoE
CTpO€eHne aToma
yrnepoga (OCHOBHOE U
BO36OYyXOgEHHOE
COCTOSIHUSA).
BaneHTHble
BO3MOXHOCTK aTomMa
yrnepoga
Xnmumyeckas cBs3b B
OpraHnyeckmnx
COeIHEHMUSIX.
MexaHunambl
obpasoBaHus
KoBaneHTHOW CBSI3N,
cnocobbl pa3pbiBa
cBA3en

Teopus cTpoeHus

Bbubnuoteka LIOK
https://m.edsoo.ru/0Oce6fd4c

Bubnmnoteka LIOK
https://m.edso00.ru/8d39f5c8

Bubnmnoteka LIOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8

OpraHn4yeckmnx
coegnHennn A. M.
BytnepoBa

https://m.edso0.ru/9e595ch8

Buabl nsomepuu:
CTPYKTYpHas,
NPOCTPaHCTBEHHas.
ONEKTPOHHbIE
adppeKkTbl B MOreKkynax
OpraHn4yecKkmnx
coegnHeHnn

MpeacTtaBneHue o
Knaccudumkaumm un
cuctemartundeckas
HOMeHKNaTypa
(IUPAC) opraHmn4yeckmnx
BELLEeCTB
Knaccudgmkauus
peakunn B
OpraHNUYyecKon XMmMmm

Bubnmnoteka LIOK
https://m.edso0.ru/b0e61661

Bubnnoteka LIOK
https://m.edsoo.ru/c212dd21

Bubnmnoteka LIOK
https://m.edsoo.ru/ba5706aa

CucremaTtusayms un
ob6o6LeHne 3HaHM Nno
Teme

Bbubnuoteka LIOK
https://m.edsoo.ru/87a37cab

AnkaHbl:
rOMOSIOrM4YeCKNN paga,
obwas opmyna,
HOMeEHKNnaTypa u
n3omepus,
SNEKTPOHHOE 1
NPOCTPaHCTBEHHOE

Bubnuoteka LIOK
https://m.edso0.ru/25a14636



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636

CTpOEeHUne MOoneKkyn

10

11

12

dusunyeckme n
XMUYecKme CBOMCTBa
arkaHoB

HaxoxaoeHue ankaHos
B npupoge. Cnocobbl
nosly4yeHus u
NpUMEHEHNE arnkaHoB
LinknoankaHbl: obias
dopmyna,
HOMEHKnaTypa 1
n3omepus,
0CODEHHOCTH
CTPOEHUSA U
XUMUYECKNX CBOWMCTB,
crnocobbl Nony4yeHns u
NpUMeEHeHNe

Bubnuoteka LLOK
https://m.edso0.ru/3137711c

Bubnmnoteka LIOK
https://m.edso0.ru/259b0a5b

bubnuoTteka LIOK
https://m.edso0.ru/156730d2

13

PelweHne pacyéTHbIX
3agad Ha
onpegenexve
MOJIEKYNSIPHON
dopmyIbl
OpraHn4eckoro
BellecTBa no
MacCOBbIM J0NAM
aTOMOB 3/IEMEHTOB,
BXOASLLMX B €ro
CoCTaB.
CucremaTtusaymsa u

Bubnmnoteka LIOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

obobLeHne 3HaHu no
Teme

14

15

16

ArKeHbl:
rOMOJSIOrM4YeCKNn psaa,
obwasn popmyna,
HOMeEHKNnaTypa,
3NEKTPOHHOE 1
NPOCTPaHCTBEHHOE
CTPOEHNE MOSEKYI.
CTpykTypHasa n yuc-
TpaHc-n3omepus
ankeHoB

dunsnyeckme n
XUMWYECKME CBOMNCTBA
ankeHos. [Mpasuno
MapkoBHMKOBa

Cnocobbl nonyyeHus un
NPMMEHEHNE ankeHoB

Bubnmnoteka LIOK
https://m.edsoo.ru/273b0ale

Bubnnoteka LIOK
https://m.edso0.ru/21069ccd

Bubnmnoteka LIOK
https://m.edso0.ru/665dc058

17

MpakTnyeckasn pabota
Ne 1 no Teme
"MonyyeHune aTuneHa n
n3y4yeHune ero ceomcTs"

Bbubnuoteka LIOK
https://m.edso0.ru/0941eed8

18

PeleHne pacyéTHbIX
3agad Ha
onpegenexve
MOMEKynapHou
doopmyrbl
OpraHn4eckoro
BellecTBa

Bubnuoteka LIOK
https://m.edsoo.ru/e9ea9921



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

AnkKagueHbl:

CONPSKEHHbIE,
N305IMPOBaHHbIE,
19 KymynEpOBaHHue. Bubnmorexa LIOK
https://m.edso00.ru/04298c0a
OcobeHHoCcTH
SNEKTPOHHOro
CTPOEeHUS

20 Xnmmyeckme cBoncTea Bubnmnoteka LIOK
COMPSXKEHHbIX ANEHOB https://m.edsoo.ru/e561253d

21 S;;;ZEZ'HZZHW%MQ / Bubnuoteka LLOK

https://m.edsoo.ru/1aa81660
ankagneHos
AInKWHbI:
roMOsIorM4eckun psaa,
obwas popmyna,

29 HOMeHKNaTypa, Bbubnuoteka LIOK
3NEKTPOHHOE 1 https://m.edsoo.ru/68b6cc4c
NPOCTPaHCTBEHHOE
CTPOEHNE MONEKyH,
dom3nyeckme ceomcTBa

23 XnMmnyeckme cBomncTBa Bbubnuoteka LIOK
anknHoB https://m.edso0.ru/23493a93
KayecTBeHHble

24 peakunn Ha TPOUHYIO Bubnmorexa LIOK

https://m.edsoo.ru/7b1c48da
CBS3b
Cnocobbl nony4yeHns un Bubnuoteka LLOK

25
NpUMEHEHNE ankuHoB https://m.edsoo.ru/a6f9alea

26 PeweHune 3apav: Bubnmnoteka LIOK

pac4éTbl No

https://m.edsoo0.ru/5db8e526



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

YypaBHEHWUIO
XUMWNYECKON peaKkLmnn

27

28

CucrtemaTtumsaums n
obobLeHne 3HaHu no
Teme

ApeHbl:
roMOJSIOrnM4eCcKum pag,
obwwas popmyna,
HOMeHKNnaTypa.
OneKTpoHHOoE U
NPOCTPaHCTBEHHOE
CTPOEHNE MONEKYn
6eH3ona u Tonyona, nx
dom3nyeckme ceomcTBa

bubnuoTteka LIOK
https://m.edso0.ru/a92a7094

29

Xummnyeckme ceBomncTea
apeHoB: peakummn
3amMeLleHuns

Bbubnuoteka LIOK
https://m.edsoo.ru/a4d4alae4

30

XuMun4yeckme cBOMUCTBa
apeHOoB: peakummn
npucoeanHeHus,
OKMCINEeHMEe romMosioroB
GeH3ona

Bbubnuoteka LIOK
https://m.edsoo.ru/a44alae4

31

32

OcobeHHocTU
XUMWYECKNX CBOUCTB
cTupona

PeweHune pac4éTHbIX
3ajad Ha
onpegerneHve
MOMEKynapHOn

Bubnuoteka LIOK
https://m.edsoo.ru/d5018a54

BbubnuoTteka LIOK
https://m.edso0.ru/53461a2c



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c

dopmyrbl
OopraHuyeckoro
BellecTBa

33

34

35

36

37

38

39

Cnocobbl nony4YyeHns u
NPUMEHEHNEe apeHOB

"eHeTnyeckas cBs3b
MeXay pasnuyHbIMU
Knaccamu
yrnesogopoaoB
PacuéTbl no
ypaBHEHNAM
XUMWNYECKNX peakumm.
CucremaTtusaymsa un
ob6o6LeHne 3HaHM no
Teme

MpupoaHbIn ras.
MonyTHble HedTAHbIE
rasbl

KameHHbIN yronb u
NpoAyKTbl ero
nepepaboTku

HedTb 1 cnocobul eé
nepepaboTku.
MpumeHeHne
NpoaYKTOB
nepepaboTkn HedbTH
"eHeTu4eckasn cBsA3b
MexXay pasnuyHbIMK
Knaccamm

Bubnuoteka LLOK
https://m.edso0.ru/6f717d09

Bubnmnoteka LIOK
https://m.edso00.ru/69b3398b

Bubnmnoteka LIOK
https://m.edso00.ru/21f9de78



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

yrrnesogoponos

40

["anoreHonponsBogHble
yrnesoopOaoB:
31IEKTPOHHOE
CTPOEHue; peakuum
3aMeLLeHns ranoreHa

Bubnuoteka LLOK
https://m.edso0.ru/82b4d759

41

[lencrteume weno4vyen Ha
ranoreHnpon3BOAHbIE.
B3aumopencreue
auranoreHankaHoB C
MarHMem u LIMHKOM

42

43

44

CuctemaTtusaums un
obobLeHne 3HaHM no
pasgeny
"Yrnesogopoab!"
KoHTponbHas paboTta
no Teme
"Yrnesogopoab!"
MpepenbHble
OAHOATOMHbIE CNNPTHI:
roMOJSIOrM4YEeCKUn pag,
obwwas popmyna,
CTpOEHMe Monekyn,
n3omepus,
HOMeHKNnaTypa,
Krnaccudukaums,
Jom3nyeckme cBoncTea

bubnuoTteka LIOK
https://m.edso0.ru/20e89f22

Bubnmnoteka LIOK
https://m.edso0.ru/95¢c9e298

Bubnuoteka LIOK
https://m.edsoo.ru/df04c5cd

45

XvmMmunyeckme cBomncTBa
npeaenbHbIX

BbubnuoTteka LIOK
https://m.edsoo.ru/26ee34fe



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe

OAHOATOMHbIX CMPTOB

Cnocobbl nonyyeHus un

Bubnmnoteka LIOK

46 npUMeHeHne https://m.eds00.ru/48410000000000
OAHOATOMHbIX CINPTOB 0
MpocTble apupbi:
HOMeHKNnaTypa u
47 n3omepus, Bubnmnoteka LIOK
ocobeHHOoCTU https://m.edsoo.ru/c2c788b2
PM3NYECKNX U
XUMUNYECKNX CBONCTB
MHoroaToMHble
CnvpThbI:
48 STUNEHTTIKONb U Bubnnoteka LIOK
rMULEPVH, NX https://m.edsoo.ru/ee4d84aa
domamnyeckme n
XMMUYECKME CBOMCTBA
Cnocobbl nonyyeHus un
49 npuMeHeHune Bubnnoteka LIOK
MHOrOaTOMHbIX https://m.edsoo.ru/d12e567d
CrnMpTOoB
deHon: CTpoeHue
50 MOMEKyIbl, Bubnuoteka LLOK
dom3nyeckme CBONCTBA. https://m.edsoo.ru/2ce726f8
TokcuMYHOCTb (heHona
51 XuMmn4yeckme cBomcTBa Bubnmnoteka LIOK
doeHona https://m.edsoo.ru/037ca5f9
50 Cnocobbl nonyyeHus un Bubnnoteka LIOK

npumMeHeHne eHorna

https://m.edsoo.ru/c77ddf4c



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c

MpakTnyeckasa pabota
Ne 2. PelwieHnune

Bubnmnoteka LIOK

o3 sKenepnmeHTarneHbIX https://m.edsoo.ru/fd0ced09
3agad no teme
"CnnpTbl 1 peHonb!"
CuctemaTtunsauus u

54 obobLieHne 3:aHvu7| no Bubnuoteka LIOK

https://m.edso0.ru/1810ch9b

Teme
Anbaernabl N KETOHbI:
3NEeKTPOHHOE
CTpOEeHUe

55 KapbOHUNBbHOM rpynnbl; Bubnmnoteka LIOK
roMosnorn4yeckue psabl, https://m.edsoo.ru/b139beaa
obwas dopmyna,
n3omepus n
HOMeHKnaTypa
Anbaernabl N KETOHbI:

56 dm3nyeckme CBONCTBA; Bubnmnoteka LIOK
peakumm https://m.edso0.ru/c887425c
npuUcoeanHeHns
Peakuunn okucneHus n

57 Ka4yeCTBEHHbIE Bubnmnoteka LIOK
peakuun anberngos v https://m.edsoo.ru/a393baa9
KETOHOB

58 Cnocobbl nonyyeHus Bubnnoteka LIOK
anbaernaoB M KETOHOB https://m.edso0.ru/520d1c51
OAOHOOCHOBHbIE Bu6nvoTeka LIOK

59 npenenbHble

KapOOHOBbIE KUCIIOTHI,

https://m.edsoo.ru/fecOb113



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113

0CODEeHHOCTU
CTPOEHUSI UX MOMEKY

60

N3omepus n
HOMeHKnaTypa
KapOOHOBbIX KMCAOT,
nx gomsmyeckme
cBovcTBa

Bubnuoteka LLOK
https://m.edso0.ru/700cc87b

61

XnMUn4yeckme cBOMUCTBa
npenenbHbIX
OAHOOCHOBHbIX
KapOOHOBbLIX KUCNOT

bubnuoTteka LIOK
https://m.edso0.ru/40e6e0e9

62

63

64

OcobeHHOCTN CBONCTB
MYpPaBbWHOW KUCNOTHI.
MHoroobpasune
KapbOHOBbLIX KUCNOT

OcobeHHOCTV CBOWUCTB:

HenpeaenbHbIX U
apomaTUYeCcKux
KapOOHOBBbIX,
AnKapOoHOBbIX,
rmapoKcnkapboHOBbLIX
KNCNOT.
MpeactaButenu
BbICLUMX KapBOHOBbIX
KMcnoT

lMoHaTre o
NPOM3BOAHbIX
KapOOHOBbIX KUCNOT

bubnuoTteka LIOK
https://m.edsoo.ru/bb31be71

Bbubnuoteka LIOK
https://m.edso00.ru/83a08773

Bubnmnoteka LIOK
https://m.edso00.ru/0d162d9d

65

Cnocobbl nony4yeHns un

BbubnuoTteka LIOK



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d

NpUMEeHeHne
KapbOHOBbLIX KUCNOT

https://m.edso0.ru/7c065c9d

66

CnoxHble agupbl:
rOMOJSIOrM4YeCKNn psaa,
obwasn popmyna,
n3omepus n
HOMeHkKnaTypa

Bubnmnoteka LIOK
https://m.edsoo.ru/adfffe6d

67

68

dusnyeckme n
XUMUYECKMe CBONCTBA
3hmpos

PelueHne pacyeTHbIX
3aav: no ypaBHeEHUIO
XUMUYECKOWN peakuunu,
Ha onpegeneHve
MOJIEKYNSIPHON
dopmyrbl
OpraHn4eckoro
BeLlecTBa

bubnuoTteka LIOK
https://m.edsoo.ru/ad6b94b2

69

70

MpakTnyeckasa pabota
Ne 3. PeweHwne
9KCNepUMEHTanbHbIX
3agad no teme
"Kap6oHoBble
kncnotbl. CrnoxHble
adumpbl”

XKupsbl: cTpoeHue,
domsmnyeckme n
XUMUYECKMe CBOUCTBA
(rvaponus)

Bubnmnoteka LIOK
https://m.edso0.ru/486671fb

Bubnmnoteka LIOK
https://m.edso0.ru/a19c5b98



https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98

71

72

73

74

75

OcobGeHHOCTUN CBOWCTB
XNPOB, coaepKaLmx
OCTaTKu
HenpeaenbHbIX
XMPHbIX KUCNOT. XKunpbl
B Npupoae

Mbina kak conu
BbICLLUNX KAapOOHOBbIX
KMCNOT, X MoloLlee
pencteue. NoHAaTue o
CUHTETUYECKUX
MOIOLLMX cpeacTeax
(CMC)

"eHeTnyeckas cBs3b
yrneesogopoaoB n
Kncnopoacoaepxawmx
OpraHn4Yeckmnx
BELLEeCTB

PacuéTtbl no
YypaBHEHNAM
XUMUYECKMNX peakuunm

CuctemaTtusaums un
06006LeHne 3HaHu no
Teme

Bubnmnoteka LIOK
https://m.edso0.ru/b0331922

Bubnmnoteka LIOK
https://m.edso00.ru/3c566565

Bubnmnoteka LIOK
https://m.eds00.ru/56790c96

Bubnmnoteka LIOK
https://m.edsoo.ru/f8eaf2eb

76

Ob6was
XapaKkTepuctmka
yrneeogoB U
Knaccuukauma
yrneesogoB (MOHO-, An-

Bubnmnoteka LIOK
https://m.edso0.ru/7a9693al



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1

n nonmcaxapw,u,bl)

77

78

79

80

MoHocaxapuapb!:
dom3myeckme cBoncTea
N HaxoXxgeHue B
npupoae
[MpumeHeHne rnKo3bI,
€€ 3Ha4yeHue B
XKU3HeaesaTenbHOCTH
opraHusma
HAvcaxapuabl:
caxaposa, ManbTo3a 1
nakrosa. HaxoxneHue
B nNpupoae u
npUMeHeHne
ancaxapuaos
Monuncaxapuab!:
CTpOEHMEe
MakKpoMOsieKkyn,
domamnyeckme n
XUMUYECKME CBOUNCTBA,
npUMeHeHne

Bubnuoteka LLOK
https://m.edsoo.ru/b4bdda2d

Bubnmnoteka LIOK
https://m.edsoo.ru/5e61122d

Bubnmnoteka LIOK
https://m.edsoo.ru/eb0384e7

Bbubnuoteka LIOK
https://m.edso0.ru/72a04508

81

82

MoHaTHe 00
NCKYCCTBEHHbIX
BOJTOKHaXx

PeweHune pacyeTHbIX
3agad Ha
onpegeneHve Jonu
BbIXxO4a NpoayKTa
peakumn ot

Bubnuoteka LIOK
https://m.eds00.ru/6216e766

Bubnmnoteka LIOK
https://m.edsoo.ru/7fde4 7ef



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef

TeopeTn4eckmn
BO3MO>XHOIO

CucrtemaTtumsaums n

Bubnmnoteka LIOK

83 000buIeHHe 3HaHui no https://m.edso0.ru/08d4364c
pasgeny
KoHTponbHas paboTta
no tTeme
84 "Kucnopogcoaepxatim Bubnvorexa LIOK
https://m.edsoo0.ru/42c6678e
€ opraHun4yeckme
coeanHeHunsa"
AMWHbI:
Knaccugukauma,
CTPOEHNE MONeKyn,
85 06qu,aﬂ cbopmynay bubnuoTteka LIOK
’ https://m.edsoo.ru/efa7e6ca
n3omepus,
HOMeEHKNnaTypa u
dom3nyeckme ceBomcTBa
XnMmnyeckme cBomnCTBa
86 anndgaTtmn4eckmx Burbnmoreka LIOK
https://m.edsoo.ru/1bc5cf80
aMUHOB
AHUNNH: CTpoeHne
87 aHunuMHa, ocobeHHOCTH Bbubnuoteka LIOK
XUMUNYECKMX CBONCTB https://m.edso0.ru/39cd21f1
aHunNnHa
Cnocobbl nonyyeHus un
88 npuMeHeHune Bubnuoteka LLOK
anuaTnyeckunx https://m.edsoo0.ru/eal38763
aMUHOB
89 AMWNHOKNCNOTbI: Bubnmnoteka LIOK



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

HOMEHKNaTypa u
nsomepus,

dom3nyeckme CBOMCTBA.

OTnenbHble
npeacTaBuTenu a-
aMUWHOKNCNOT

Xnmmnyeckme ceBomncTea
aMWHOKUCIOT, UX

https://m.edso0.ru/d1773e80

9 BGuonoruyeckoe Bubnmnoteka LIOK
3Ha4yeHne https://m.edsoo0.ru/77df705a
aMnHokucnoTt. CuHTes
N rmaponn3 nenTnaoos
benku kak npMpoaHble
91 nonnumepsbl; ETFE)yKﬂTypbl Bubnmorexa LIOK
’ https://m.edso00.ru/429e9899
benkoB
92 XnMmn4yeckme cBomnCTBa Bbubnuoteka LIOK
b6enkoB https://m.eds00.ru/6237306d
A3zoTcoaepxauime
reTepoumKnnyeckmne
93 E?iﬂg:igg:’e Bubnmnoteka LIOK
https://m.edso0.ru/521d1431
KMCNOTbI: COCTaB,
CTPOEHME U
BGuonornyeckas ponb
MpakTnyeckasn pabota
Ne 4. PelwieHune
Bubnmnoteka LIOK
94 aKCnepuMeHTanbHbIX

3agad no teme
"A3oTcogepxawme

https://m.edso0.ru/8e3c02d1



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1

opraHuyeckmne
coegnHeHna"

95

MpakTnyeckasa pabota
Ne 5. PelwueHnune
SKCnepuMeHTarbHbIX
3agad no teme
"PacnosHaBaHue
OpraHnyeckmnx
coegnHeHun"

Bubnmnoteka LIOK
https://m.edsoo.ru/bde3fdf6

96

KoHTponbHas paboTta
no Teme
"AsoTcogepxawime
opraHunyeckme
coegnHeHna"

Bubnmnoteka LIOK
https://m.edsoo.ru/ce561bc?

97

98

OCHOBHbIE NOHATUSA
XUMUK
BbICOKOMOEKYISAPHbIX
COeguHEeHNn 1 meToabl
NX CUHTE3a —
nonumepusaums m
NoNMKOHAEHcaUms
Nnactmaccel.
YTunmsauusa n
nepepaboTka nnacTuka

Bubnmnoteka LIOK
https://m.edsoo.ru/7aa63ebd

Bubnmnoteka LIOK
https://m.edso00.ru/82242e0f

99

dOnacTomepsl:
HaTypanbHbIN
CUHTETUYEeCKMe
Kaydykun. PesvHa

Bubnuoteka LIOK
https://m.edso00.ru/246103ec

100

BonokHa:

BbubnuoTteka LIOK



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

HaTypanbHble, https://m.edsoo0.ru/5963a601
NCKYCCTBEHHbIE,
CUHTETUYECKME.
Monumepsbl
cneunanbHoro
Ha3Ha4YeHuns

MpakTnyeckasa pabota
Ne 6. PelueHnune
9KCNepuMeHTarbHbIX Bubnmnoteka LIOK

3azay no teme https://m.edsoo.ru/3aebd77a
"PacnosHaBaHue
nnacTmacc 1 BONOKOH'

O06o0LeHne n
cuctemaTusauus
N3y4eHHOro Bubnmnoteka LIOK
mMaTtepuana no tTeme https://m.edsoo.ru/6a22ble8
"BbICOKOMOIEKYNSPHbI
e coegnHeHusa"

OBLUEE KONMYECTBO
YACOB MO NPOIrPAMME

101

102

102 3 6



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

11 KIACC

KonunyectBO 4YacoB

ONeKTPOHHbIe udpoBbIe

aTa
Tema ypoka KoHTponbHble [lpaktnyeckue A obGpa3oBaTesnbHble
n/n Bcero M3yyeHus
paboTbl paboTbl pecypchbl
1 ':TZM. )((:V?l\(;;iZ:I:MOVIM:J:IeXMGHT 1 Bubnmorea LIOK
Asp. ' https://m.edso0.ru/59c112ee
N3oTonbl
, | Eomezrempo |
’ https://m.edsoo.ru/b4d9fffa
KBaHTOBblEe YMcna
3 E:SSIZZTKZTSJ:ZMGHTOB (s 1 Bubnmorexa LIOK
’ https://m.edso0.ru/61294af9
p-, d-, f-anemeHTbI)
4 PacnpegeneHune anekTpoHoB 1 Bbubnuoteka LIOK
Nno aTOMHbIM opbuTanam https://m.edsoo.ru/f5f750fe
OnEKTPOHHLIE
5 KOHpurypaumm atomoB 1 Bubnmnoteka LIOK
3MIEMEHTOB B OCHOBHOM W https://m.edso00.ru/8149e846
BO36Y)XOEHHOM COCTOSHUN
6 SO”HGC;TM?OH: b:/lem NOHOB 1 Bubnmorexa LIOK
ypa ' https://m.edso0.ru/a0764b24
OneKkTpooTpMUaTENbHOCTb
lMepuognyecknin 3akoH u
7| oo amovarmonn, | 1 Bunmorexa LIOK
' https://m.eds00.ru/16957c01
. MeHpgeneeBa, cBA3b C
COBpPEMEHHOUN Teopuen



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

CTPOEHNA aTOMOB

3aKoHOMEpPHOCTH
N3MEHEeHNs CBONCTB
XUMUYECKNX SNEMEHTOB U

Bubnmnoteka LIOK

8 o6pasyembIX UMUK NPOCTbIX U https://m.edso0.ru/f8468927
CNOXHbIX BELWECTB MO
rpynnam n nepuogam
9 Cucrtematusaums n bubnuoTteka LIOK
o606LeHmne 3HaHu No Teme https://m.edsoo.ru/8fad2942
Buabl xummyeckom casu.
MexaHn3mbl 06pa3oBaHus
10 KOBaneHTHOM CBA3N. Bubnmnoteka LIOK
BopoopoaHas cBa3b. https://m.edsoo.ru/5a8072af
MexxmonekynsipHble
B3aMMOOeNCTBUA
BaneHTHOCTb 1 BaneHTHble
BO3MOXHOCTM aTOMOB.
11 CBs13b 9NEeKTPOHHOMN Bubnmorexa LIOK
https://m.edsoo.ru/3d2ca093
CTPYKTYPbl MOMNEKYN C MX
reoMeTpu4ecknmM CTpoeHnem
lMpeacrtaBneHmsa o
12 KopmnﬂneKCHblx COeaMHEHMSIX: Bubnmorexa LIOK
https://m.edsoo.ru/8c66b12a
COCTaB M HOMeHKnaTypa
BewecTtBa MonekynapHoro u
HEMONEeKyNApHOr
13 C:pOOeHeI/IF)ll. Tmpn:| ° Bubnmorexa LIOK
https://m.edsoo0.ru/e167635b
KPUCTannM4yecknx peLLueTok u
CBOMCTBA BELLECTB
14 [MoHATMe 0 gmucnepcHbIX Bubnuoteka LLOK



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

cuctemax. NpeacraeneHune
O KONMonAHbIX pacTBopax

https://m.edsoo.ru/da2c70e4

NcTuHHBbIE pacTBOpbI:
HacblILLIEHHbIE U

Bubnmnoteka LIOK

15 HEHACKILLEHHBIS, https://m.edsoo.ru/e9ccdd8d
pacTBOPMMOCTb.
Kpuctannorngpartbl
16 Cnocobbl BbipaxxeHns Bubnnoteka LIOK
KOHUEHTpaumm pacTBopoB https://m.edsoo0.ru/328e653a
PeweHne 3agay c
NCMNOSIb30BaHNEM MOHATUN
17 "MaccoBas gons Bubnmorexa LIOK
. " https://m.edsoo.ru/785e0ab4
pacTBOPEHHOrO BelllecTea",
"MonsipHasa KoHUeHTpauma"
18 Eg;ce:iﬁ::;::ﬂ / Bubnmnoteka LIOK
https://m.edsoo0.ru/bf9e108d
HEeopraHM4YeCcKMx BELLIECTB
19 Cuctematusaums un Bubnnoteka LIOK
o606LLeHne 3HaHu o Teme https://m.edsoo.ru/8d2c6a3a
KoHTponbHas paboTa no
Temam "CTpoeHune atoma.
Mepuognyecknin 3akoH u
20 Mepunogunyeckas cucrtema Bubnuoteka LLOK
XUMUYeckmx anemeHTtos . https://m.edsoo.ru/70a60aa4
. Mengeneesa", "CtpoeHune
BellecTBa. MHoroobpasue
BellecTB"
21 Knaccudukaums Bubnuoteka LLOK

XUMNYECKMX peakuunmn B

https://m.edso00.ru/6335cdd?2



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2

22

23

24

HeopraHM4Yeckomn u
OopraHn4yeckon XumMmn. 3akoH
COXpaHeHWsi Macchbl
BELLECTB; 3aKOH COXpaHeHUs
1 NpeBpaLleHnsa aHeprum
NpY XMMUYECKNX peakLmnax

Tennosble ahdeKThbl
XUMNYECKUX peaKLUM.
Tepmoxumundeckme
ypaBHeHUs

BbluncneHusa no
YPaBHEHNAM XMMUYECKNX
peakunn n
TEPMOXMMUNYECKMUM
YpaBHEHNAM

CKOpOCTb XMMUYECKON
peakuunun, eé 3aBUCUMOCTb OT
pPasnun4YHbIX OaKTopOB.
Katanus n katannsatopbl

Bubnmnoteka LIOK
https://m.edsoo.ru/d1db86da

Bubnmnoteka LIOK
https://m.edso00.ru/87b13954

25

[flOMOreHHble u
reTeporeHHble peakumm

26

MpakTnyeckaa pabota Ne 1
no teme "BnusHue
pasnnyHbIX (bakTopoB Ha
CKOPOCTb XMMWYECKON
peakumnn”

BbubnuoTteka LIOK
https://m.edsoo.ru/lfacaldl

27

O6paTtumble n HeobpaTuMble
peakumn. Xmmm4yeckoe
paBHoBecKe

BubnuoTteka LIOK
https://m.eds00.ru/30952f9b



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b

MpakTuyeckas pabota Ne 2
no teme "BnusiHne

Bubnmnoteka LIOK

28 PaA3NMIHEIX (paKTOPOB Ha https://m.edsoo0.ru/3bf34el17
NOSIOXKEHNE XMMUYECKOTO
paBHoBecus"
OnekTponuTuyeckas
29 anccoumaumns. CunbHble U Bubnmnoteka LIOK
cnabble aNeKTPonuThbI. https://m.edsoo.ru/5f766bdf
CreneHb guccouynaumnmn
MoHHOoe npounsseaeHne
30 Boabl. Cpeaa BoAHbIX bubnuoTteka LIOK
pacTtBopoB. BooopoaHbii https://m.edso0.ru/3966ca89
nokasatenb (pH) pacTtBopa
M'mpgponna conen. Peakuun,
31 npgfekarow,me B paCTBOU'an Bubnmoreka LLOK
https://m.edsoo0.ru/09d5a9bd
3MEeKTPONNTOB
MpakTtnyeckas pabota Ne 3
32 no Teme "Xnmmnyeckume Bbubnuoteka LIOK
peakuuun B pactBopax https://m.edsoo.ru/2e3daeb0
anekTponuntos"
OkncnutenbHo-
BOCCTaAHOBUTENbHbIE
33 peakuunun. BaxxHenwne Bubnmorexa LIOK
https://m.edso00.ru/56226060
OKUCNUTENN U
BOCCTaHOBUTENMN
MeTt NEKTPOHHOT
34 (sieifo?-m?)-m%zm?o(; Bubnuoteka LIOK
https://m.edso0.ru/fb691387
OanaHca
35 OneKkTponu3 pacTBOpOB U Bubnuoteka LLOK



https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

pacrnsiaBoB BeLLECTB

https://m.edso00.ru/93fb97d2

PeleHne 3agad pasnuyHbIxX

Bubnmnoteka LIOK

36 TUMNOB https://m.edso0.ru/5a859d16
37 PeweHne 3agay pasnnyHbix Bubnmnoteka LIOK
TUMNOB https://m.edsoo.ru/5afa265d
CuctemaTtunsaumsa un
38 o606weHne 3:aH|/||7| no Teme Bubnuoreka LIOK
https://m.edsoo.ru/c161eb85
"Xvmunyeckue peakymmn”
39 KoHTpornbHas paboTta no bubnuoTteka LIOK
Teme "Xumunyeckue peakumm" https://m.edsoo.ru/a8a0a930
NonoxeHne HemMeTannoB B
lMepuogunyeckon cncteme
XUMUYECKNX anemMeHToB [.
40 . MeHpeneeBa u § Bubnmorexa LIOK
https://m.edsoo.ru/8ca2dcad
0COBEHHOCTN CTPOEHUS UX
aTomoB. Pusmnyeckme
CBOWCTBa HEMeTannoB
AnnoTtponuna HemeTannos
a1 (Ha Nnpumepe kucnopoaa, Bbubnuoteka LIOK
cepsbl, docdopa u https://m.edsoo.ru/ef92c91c
yrnepoga)
Bopgopoa: nony4yeHue
42 cbmflamzegkme Myxmmmq(’acme Bubnuoteka LIOK
y https://m.edsoo.ru/0aa8f613
csoucTBa. ['vagpuabl
[anoreHbl: HaxoXxgeHne B
43 npupoae, cnocobsbl Bubnmnoteka LIOK

nony4yeHusi, omsnyeckmne n
XUMUYECKMEe CBONCTBA

https://m.edso0.ru/4e223795



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795

["anoreHoBogoOpOabI.

44 BaxHenwme Bubnmnoteka LIOK
Kncnopogcogepxawume https://m.edsoo.ru/6b3255e6
COEeOVHEHMS ranoreHoB
INNaBopaTopHble n
NPOMbILLIEHHbIE CNOCOObI

45 nSqueva ranoreHos. Bubnuotexa LIOK

https://m.edsoo.ru/6971aca4
[MpumeHeHne ranoreHoB n nx
coegunHeHnn
MpakTnyeckas pabota Ne 4.

46 PeweHune Bubnnoteka LIOK
3KCnepuMeHTarnbHbIX 3agay https://m.edsoo.ru/8b26fecd
no teme "anoreHb!"

Kucnopoa: nabopaTtopHbie n
NPOMbILLIEHHbIE CNOCOObI

47 nosily4yeHusi, omsmnyeckmne un Bbubnuoteka LIOK
XMMUYECKNE CBONCTBA. https://m.edsoo.ru/c8abc36a
O30H. MpumeHeHne
Kncrnopoga m 030Ha

Bbubnuoteka LIOK

48 Oxempel n nepokenap! https://m.edso0.ru/5¢8816a0

49 PeweHne 3agay pasnunyHbIxX Bbubnuoteka LIOK
TUMNOB https://m.edsoo.ru/2b6d8b4b
Cepa: HaxoxaeHve B

50 npupoae, cnocoobbl Bubnuoteka LLOK
noslyyeHusi, omsnyeckmne un https://m.edsoo.ru/46afael6
XMMUYECKne CBONCTBa

51 CepoBogopoa, cynbcunapl Bubnnoreka LIOK

https://m.edso00.ru/7¢875999



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999

Kl/lcnopop,cop,epmau.me
coeanHeHnAa cepbl.

Bubnmnoteka LIOK

52 OcobeHHOCTM CBONCTB https://m.edsoo.ru/8cfa2548
CEPHOMN KNCMOTbI
MpakTuyeckas pabota Ne 5.
Pelienune
53 3KCnepuMeHTarnbHbIX 3aga4 Bubnuotexa LIOK
.. https://m.edsoo.ru/0afb05e4
no Teme "Cepa n eé
coegunHeHna"
A30T: HaxoXaeHue B
npupoae, cnocoobl
54 nznsq;vm domsnyeckme n Bubnmorera LIOK
’ . https://m.edsoo.ru/badd2255
XUMNYECKME CBOMCTBA.
AMMMaK, HUTpPUAbI
Kucnopoacoaepxaiumne
55 coeVHEeHNs a3oTa. Bbubnuoteka LIOK
OcobeHHOCTM CBONCTB https://m.edsoo.ru/e2965afe
a30THOW KMUCNOThI
MpumeHeHne a3oTa n ero
56 c:enMHeHmﬁ. A30THbIE Bubnvoreka LIOK
https://m.edso0.ru/129f5059
yaobpeHuns
docdop: HaxoxaeHne B
npupoae, cnocoobl
57 I'IEJ‘IS‘-ISHMSI dusunyeckme u Bubnuoteka LIOK
’ . https://m.edsoo0.ru/9a6b43ec
XMMUYECKNEe CBONCTBA.
dochugbl n dochuH
Okcunapbl ocdopa,
58 thocopconepaLte BubnuoTteka LIOK

kncnotbl. Conu bocchopHoM

https://m.edsoo.ru/c7a2d429



https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429

KUCIOTbI

MpumeHeHne docdopa n

Bubnmnoteka LIOK

°9 ero COBANHEHNN. https://m.edsoo.ru/a218070a
doccopHble yaobperus
MpakTnyeckasa pabota Ne 6.
PewweHne
60 3KCnepuMeHTarnbHbIX 3aga4 Bubnmorera LIOK
. https://m.edsoo.ru/8175ac3f
no teme "A30T 1 hoccop u
nx coegnHeHmsa"
Yrnepoa: HaxoxgeHve B
npupoae, anfoTporHbie
61 Mzn?/lq?w,(aumw ci))mmqecme Bubnuorexa LIOK
T https://m.edsoo.ru/1eb19f9e
N XMMMYEecKne CBONCTBA,
npuMeHeHune
Okeng yrnepoga(ll), okcm
62 yrne::)ﬁa(l\?) ?/Ff)n)l;Haﬂ i Bubnmorexa LIOK
https://m.edsoo.ru/dba58adf
Kncrnorta n eé conm
63 PeweHne 3agay pasnnyHbix Bubnnoteka LIOK
TMMNOB https://m.eds00.ru/6029b609
KpeMHuin: HaxoxgeHue B
64 npupoae, cnocoobl Bbubnuoteka LIOK
nony4yeHusi, usndeckmne n https://m.edso0.ru/143558ab
XUMNYECKME CBOMNCTBA
Okeung kpemuusa(lV),
65 erMﬂm:Baﬂ KVI(EJ'IO)Ta Bubnmoreka LIOK
’ https://m.eds00.ru/3170e7b1
cUnuKaThbl
66 [MpnmeHeHne KpeMHUsa n ero Bubnuoteka LLOK

coeguHeHun. CTtekno, ero

https://m.edso00.ru/393cdacO



https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0

nosiyvyeHune, Bnuabl CTEKIa

https://m.edsoo0.ru/5823cefb

PeleHne 3agad pasnuyHbIxX

Bubnmnoteka LIOK

67 TUMOB https://m.edsoo.ru/b624f801
CuctemaTtusaums u
68 0606LeHne 3EaHVIl7I no tTeme Bubnmorexa LIOK
https://m.edsoo.ru/6e864db5
"HemeTtannol"
69 KoHTponbHas paboTa no Bubnuoteka LLOK
Teme "HemeTtannb!" https://m.edso0.ru/d0484c76
AHanuns pesynbTaTtoB
70 KOHTponEHo}l; paboTbl Bubnmorexa LIOK
’ https://m.edsoo.ru/2b7e9510
KoppeKLms owmnbok
lMonoxeHne meTannos B
lMepuogunyeckon cncrteme
1 XUMUYECKMX IN1EMEHTOB. bubnuoTteka LIOK
OcobeHHOCTM CTPOEHUS https://m.eds00.ru/9839c16¢c
3NEKTPOHHbLIX 060Mo4eKk
aTOMOB MeTansnos
O6wwme dusunyeckue
72 CBOMCTBa MeTassos. Bubnnoteka LIOK
MpumeHeHne meTannos B https://m.edsoo.ru/51dac9d3
ObITY U TEXHUKE
73 Cnnasbl MeTannos. Bubnmnoteka LIOK
Kopposus meTannos https://m.edso0.ru/42b872e3
74 PelwweHne 3agay pasnunyHbIxX Bubnmnoteka LIOK
TUNOB https://m.edsoo.ru/e3de37b6
3neKTpoxmni|mqu|<mm psan BuGnmoTeka LIOK
75 Hanps»XXeHUU MeTanmos.

O6wwme cnocobbl nonyveHns

https://m.edso0.ru/94eb377a



https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a

MeTansrios

76

77

O6Lwas xapakrepucTuka
MeTannos |A-rpynnbl
[Mepunogmyeckon cuctemsol
XUMUYECKUX SNIEMEHTOB.
Hatpuin n kanuu:
nonydenuve, usmnyeckme u
XMMUYEeCKMe CBOMNCTBA,
npUMeHeHne NpoCTbIX
BELLEeCTB U UX cCoOegnNHEHNIN

Ob6uwas xapakTepucTuka
meTannos lIA-rpynnbl
Mepuogunyeckon cnctemol
XUMNYECKMX SNTIEMEHTOB.
Mardum n kanbumn:
nosiyyeHue, pmusnyeckune u
XUMWNYECKME CBOMCTBA,
NPUMeHEHNEe NPOCTbIX
BELWEeCTB U UX COeaNHEHNI

Bubnuoteka LLOK
https://m.edsoo.ru/el12c26b3

Bubnmnoteka LIOK
https://m.edsoo.ru/7¢c3e49c0

78

79

YKEcTKoCTb BOAbI U CNOCOOLI
e€ ycTpaHeHus

AnMOMUHUIA: NonyyveHne,
dom3n4eckme n xmmmyeckmne
CBOWCTBA, NPUMEHEHNE

Bubnmnoteka LIOK
https://m.edsoo.ru/c74bfae9

Bubnnoteka LIOK
https://m.edso00.ru/0e79b266

80

AM@oTepHble cBOMNCTBaA
okcuga v rugpokemaa
antoMmnHus,
rMAOPOKCOKOMIIIEKCHI
antoMnHUA, NX NpUMEHeHue

Bubnmnoteka LIOK
https://m.edso0.ru/5d12d318



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

81

PeweHne 3agav pa3nnM4yHbIX
TUNOB

82

MpakTudeckas pabota Ne 7.
PeweHne
AKCnepuMeHTanbHbIX 3agau
no teme "MeTannbl rMaBHbIX
noarpynn"

Bubnuoteka LLOK
https://m.edsoo.ru/27a4af43

83

Ob6uwas xapakTepucTuka
MeTannoB No6oYHbIX
nogrpynn (b-rpynn)
[Nepuoanyeckon cucTemsl
XMMUYECKNX 31IEMEHTOB

bubnuoTteka LIOK
https://m.edso00.ru/610d7431

84

dunsnyeckne n Xummnyeckme
CBOWMCTBa Xpoma u ero
COE€UNHEHUN, NX
npuMeHeHne

bubnuoTteka LIOK
https://m.edso0.ru/9911bef3

85

86

87

BaxkHenwme coegmnHeHus
MapraHua. lNepmaHraHat
Kanusi, ero OKUCnuTernbHble
CBOMCTBA

dusmnyeckmne n xmmmyeckmne
CBOWCTBA Xenesa n ero
coeaiHeHun. lNony4deHue n
NPMMEHEHNE CrnnaBoB
xenesa

dunsnyeckne n XuMmn4eckme
CBOMCTBa Meau n eé
COeVHEHUN, NX
NPUMeHeHne

Bbubnuoteka LIOK
https://m.eds00.ru/039d69c8

BbubnuoTteka LIOK
https://m.edso0.ru/1b7f8741

BubnuoTteka LIOK
https://m.edso0.ru/2bc0f954



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954

dusnyeckmne n xmmmieckune
CBOWCTBA LIMHKa 1 ero

Bubnmnoteka LIOK

88 COCANHEHNM, WX https://m.edsoo.ru/b1f2beal
NPUMEHEHNE.
MMOpOKCOKOMNIIEKCHI LIMHKA
MpakTuyeckas pabota Ne 8.
PeleHnune

89 aKCnepuMeHTarnbHbIX 3aga4 Bubnmorexa LIOK

https://m.edsoo.ru/a6e352ea

no teme "MeTannol
no6o4yHbIX noarpynn”

9 PeweHune 3agay pasnnyHblx Bubnnoteka LIOK
TUMNOB https://m.edso0.ru/a8b83d83
O6ob6uieHne n

91 cuctemaTmusauus bubnuoTteka LIOK
N3y4YeHHOro matepuana rno https://m.edsoo.ru/e91fe975
Teme "MeTanns!"

92 KoHTponbHas paboTa no Bubnmnoteka LIOK
Teme "MeTanns!" https://m.edsoo.ru/83f63ea3
AHanus pesynbTaToB

93 KOHTpOJ‘IEHo)l;I paboThl Bubnmorexa LIOK

’ https://m.edsoo.ru/9ebff2fd
KoppeKkuus owmnbok
Ponb xumumn B obecneveHmnn
TONYNBOT BUTUS
94 zchz)BeqeOCTzz.a ;OHFITI/Ie o] Bubnmorexa LIOK
https://m.edso0.ru/080fe1f0

Hay4HbIX MeTodax
nccnegoBaHNA BELLECTB
Hay4Hble npyHUmMnbI BuGnvoTexa LIOK

95 opraHmsaunm XMMmn4eckoro

npoun3BoACTBa.

https://m.edsoo.ru/2e45a44f



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f

MpoMbILLNEHHbIE CMOCO6bI
Nony4YeHnss BaXKHENLINX
BELLEecTB

Xnmmnyeckoe 3arpsisHeHune

Bubnmnoteka LIOK

96 OKpyXatoLen cpefbl 1 ero 1 https://m.edso00.ru/9f11bf51
nocnencTeus
XuUMusi n 30opoBbE
97 qenoseKa.LJl'I:KapCTBeHHble 1 Bubnmorexa LIOK
https://m.edso0.ru/a6552721
cpeacTtea
Xumus nuwm. Ponb xumun B
98 o6ecneqe:-lmm NULLEEBOWN 1 Bubnmotexa LIOK
https://m.edsoo.ru/1f7b5bd2
©e3onacHocTH
KocmeTtnueckune n
99 napdroMepHble CpeacTBa. 1 Bubnmorera LIOK
https://m.edsoo.ru/da42d5a9
BbiToBasi xumusi
Xymusi B CTPOUTENBLCTBE.
100 BaxHenwme ctpouteneHble 1 Bubnnoteka LIOK
N KOHCTPYKLMOHHbIE https://m.eds00.ru/61e69003
mMarepuansl
XUMUsi B CENbCKOM
101 xo3ancrtee. OpraHndeckue u 1 Bubnmorexa LIOK
https://m.edsoo.ru/fd39587d
MUHeparnbHble yaobpeHns
102 CuctemaTtusaums u 1 Bubnmnoteka LIOK
obobuieHne 3HaHUM No Teme https://m.edso0.ru/db979c70
OBLUEE KOJIMYECTBO YACOB 102

Nno NnPOrPAMME



https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




NMPOBEPAEMBIE HA EI'3 NO XUMUN TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOW OBEPA30BATENIbHON NPOrPAMMbI CPEQHEIO
OBLLUEIro0 ObPA3OBAHUA

Kop
npoBepsieMoro
TpeboBaHuA

1

11

MpoBepsieMble TpeboBaHUA K NpeAMeTHbIM pe3ynbTatam
OCBOEHUS OCHOBHOMW OOpa3oBaTesibHOW NPorpaMmmbl
cpenHero obuwero obpasoBaHusA

BnageHne cnctemMom XumMmnyecknx saHaHui, KOTOpad BKIHO4aEeT:

OCHOBOMoONarawwme nOHATUS (XMMUYECKUA JNEMEHT, aToM,
N30TOMbI, 3NEKTPOHHaA obonoyka atoma, S-, p-, d-3NEeKTPOHHbIE
opbutanu aToMoB, OCHOBHOE WU BO3OY)XOEHHOE COCTOsIHME
aTomMa, WOH, MOrieKyna, BaneHTHOCTb, 3NeKTpooTpuLaTenbHOCTb,
CTeneHb OKUCNEHUS, XMMU4eckast cBa3b (O- M TT-CBA3b, KpaTHbIE
CBsA3M), rMbpuamsaumna atoMHbIX opbuTanen, Kpuctannuyeckas
pewéTka, MOfnb, MONAPHaAa Macca, MonsipHbI 06bEM, MonsipHas
KOHLIEeHTpauus, pacTBopbl (MCTUHHbIE, AWCNEPCHbIE CUCTEMbI),
KpucTtannormgpatbl, YrnepogHbln ckenet, yHKUMOHanbHas
rpynna, pagukan, usomepbl, CTPYKTypHas dopmyna, nsomepus
(cTpykTypHasa, reomeTtpuyeckaa  (UMc-,  TpaHcM3omepwus),
rOMOJSIOrMYECKNA psafd, rOMOMOrv, YrneBoaopoabl, KACNopoa- U
asoTcoAepxawme coeavHeHusi,  GUonornmveckn  aKkTUBHbIE
BewecTBa (yrneBoabl, >Xupbl, 6enku), MoOHOMep, nonumep,
CTPYKTYpPHOE  3BEHO, BbICOKOMOSEKYNSIPHbIE  COEAUNHEHWS,
KPEKMHT, pUOPMUHT, TUNbI XUMUYECKNX peakuum
(oKMCNNTENBHO-BOCCTAHOBUTENbHbIE, 3K30- U SHOOTEPMUYECKME,
peakumm NOHHOro obmeHa, roMo- 1 reTeporeHHble, obpaTUMble U
HeobpaTumble), pacTBOpP, SNEKTPONUTbI,  HE3NEKTPONUTHI,
ANeKTponuTUYeckas auccoumaums, CTeneHb guccouunauuu,
OKUCnUTEND, BOCCTaHOBWTENb, 3NEeKTponms, CKOPOCTb
XUMUYECKOW peakLmm, XMMNn4eckoe paBHOBECHE)

1.2

TEOpUN 1 3aKOHbI (TEOPUSA XMMUYECKOTO CTPOEHUS OpraHUYeCcKnx
Bewecte A.M. bytnepoBa, Teopusi 9NEeKTPOSIUTUYECKOM
avccounaumn, MNMepuognyecknin 3akoH .M. MeHgeneeBa, 3aKkoH
COXpaHeHUs1 Macchbl), 3aKOHOMEPHOCTU, CUMBOJSIUYECKUN SA3bIK
XUMUKN, MUPOBO33PEHYECKNE 3HaHWUA, nexawume B OCHOBE
NOHMMaHNA NPUYNHHOCTU N CUCTEMHOCTU XUMUYECKUX SIBIIEHUMN,
COBPEMEHHbIE MpPEeACTaBfEHNss O CTPOEHUM BellecTBa Ha
aTOMHOM, MOJIEKYNAPHOM N HAOMONEKYNSPHOM YPOBHSIX




1.3

npeacrtaBrieHnd 0] MeXaHn3Max XNUMUNYECKUX peaKLl,I/II7I,
TepMoAMHaAMUNHECKUX U KUHETUYECKUX 3IaKOHOMEPHOCTAX WX
npoTekaHnAa, 0 XMuMn4eCKkom paBHOBECUN, OUCTEPCHbIX CUCTEMAX

1.4

1.5

hakTonornyeckme CBeAeHust 0 CBOMCTBaX, COCTaBe, NOSTyYeHUn
n 6e3onacHOM WUCMNOMb30BaHUN BaXXHEWLUMX HEOPraHU4eCcKnX u
OpraHMYecKMx BeLLeCcTB B ObITy M MpakTUYEeCKOW AeATenbHOCTH
yenoseka

obwune HayyHble NPUHUMMbI XMMWUYECKOrO NpPOM3BOACTBA (Ha
npumepe NPoOn3BOACTBA CEPHON KUCMOThbl, aMMUaka, meTaHona,
nepepaboTkn HedTH)

CdopmMmMpoBaHHOCTb YMEHNI BbISIBAATD:

2.1

XapakTepHble MNPU3HaKM M B3aMMOCBA3b M3YYEHHbIX MOHATUN,
NPUMEHATb COOTBETCTBYHOLLME NOHATUSA NPU ONUCAHUN CTPOEHUS
N CBOWCTB HEOPraHM4eCKUX U OpraHMYeckux BeLLeCTB U UX
npespaLleHnn

2.2

3.1

B3aMMOCBSA3b  XMMWYECKUX  3HAHWUA C  MOHATUSMU U
npeacTaBneHnsiM1M Apyrmx npeameToB Ans Gornee oco3HaHHOMO
NMOHUMaHMS N 0B6bACHEHUS CYLLHOCTM MaTepuaribHOro eaMHCTBa
Mupa

CopMMpPOBaAHHOCTb YMEHUS UCMOSNb30BaTh:!

HaMMEHOBAHUSA XUMWUYECKMX COEONHEHUN mMexgyHapoaHoro
COlo3a TeOpeTI/I‘-IeCKOIZ n I'IpI/IKJ'Ia,D,HOIZ XMMnUn 1N TpumBmMaribHble
Ha3BaHUA BewecTB, OTHOCALWIMUXCA K W3YyYEeHHbIM KraccaM
OpraHMn4yeckmx n HeopraHM4eCknx coeauHeHun

3.2

XMMUYECKYID  CMMBOMMKY  ANA  cocTaBneHuss  copmyn
HEOpraHMYecknx BELLEeCTB, MOJEKYNSAPHbIX W CTPYKTYPHbIX
(pa3BEpPHYTbLIX,  COKpPALLEHHbIX W  CKENeTHbIX)  dopMyn
OpraHN4ecKmx BeLLecTB

CopMMpPOBaAHHOCTb YMEHUS KnaccupmumpoBaThb:

4.1

HeopraHu4yeckue BeLLecTBa, CaMOCTOATENLHO BblOMpaTb
OCHOBaHWSi W KpuUTepuuM AOns  Knaccudpmkaumm  nsydaembix
XUMUYECKUX OOBEKTOB

4.2

OpraHu4yeckne BeLLEecTBa, CaMOCTOSITENBHO BbIOMpaTh OCHOBaHUS
N KpuTepum Ons  Knaccudukaumm  M3yvaembiX  XMMUYECKUX
obBbeKkToB

4.3

No pasfuyHbiM Mpu3HakaMm (4YMCny W COCTaBy pearvpyroLwmx
BELLECTB, TENnoBoMy 3(heKTy peakumn, N3MEHEHUIO CTeneHeun




OKUCMEHNA  3MNeMeHToB, 06paTMMOCTM  peakuun,  y4acTuio
KaTanusaTopa)

ChopMnpoBaHHOCTL YMEHUSI XapakKTepu3oBaTb 3fIEKTPOHHOE
CTpPOEHNe aToMOoB (B OCHOBHOM U BO30OYXAEHHOM COCTOSHUM) U
WOHOB XMMUYecKMx anemeHToB 1 — 4 nepmnogos lNeprnoanyeckon
cuctembl O.N. MeHpeneeBa n mnx BaneHTHble BO3MOXHOCTMW,
ncnonb3ysa  MNOHATUA  S-, p-, d-3NeKTpoHHble  opbuTtanw,
3HepreTnyeckne ypoBHm

7.1

7.2

COpMMPOBAHHOCTb  YMEHUSI OOBSACHATL  3aKOHOMEPHOCTM
N3MEHEHMS CBOMCTB XMMUYECKMX IIEMEHTOB U 06pasyembix MMM
coeanHeHu No nepyoaam v rpynnam

CdopMrpoBaHHOCTb yMeHUs COCTaBMATb ypaBHEHMS
XMMUYECKNX peakUmii U packpbiBaTb UX CYLLHOCTb:
OKMUCNUTENBbHO-BOCCTAHOBUTENbHBLIX  peakuuid  NOCPeACTBOM
COCTaBIEHNsI ANEKTPOHHOrO GanaHca aTux peakuuii

ypaBHEHWS peakuuii pasnmuyHbIX TUMOB; MNOSHbIE U COKPaLLEHHbIe
YpaBHEHUS1 peaKkLuuin MOHHOro obMeHa, y4nTbiBasi YCroBusi, Npwu
KOTOpPbIX 3TN peakumn nayT 4o KoHua

7.3

peakuuMi rmgponusa, peakuum KomnrekcoobpasoBaHus (Ha
npumepe rmgpoKCOKOMMIEKCOB LMHKA U antOMUHNSA)

CopMMpPOBaAHHOCTb YMEHUS! NOATBEPXKAATD:

8.1

Ha KOHKPETHbIX NpumMepax XxapakTep 3aBUCUMOCTU peakLMOHHOM
CNOCOBHOCTN OpraHMYeckMx CoeamHeHW OT KpaTHOCTM U Tuna
KOBarieHTHOWN CBSA3M (O- U TT-CBSA3N), B3aMMHOIO BIIUSIHUSI aTOMOB
W rpynn aTtoMoB B MoOfeKynax, a Takke OT 0cobeHHOCTel
peanu3aumm pasfnyHbIX MEXaHN3MOB MPOTEKAHUS peakLni

8.2

XapaKkTepHble XUMMYeckme cBOMCTBa BELlecTB
COOTBETCTBYHOLLMMN IKCNEPUMEHTAMU N 3aNUCSMU YPaBHEHUN
XUMNYECKMX peakuunm

CdopMmMpoBaHHOCTb YMEHUA  XapakTepu3oBaTb COCTaB U
BaXXHenLwmne CBOWNCTBa BELLECTB, npuHaanexatmnx K
onpedenéHHbIM Kraccam u rpynnam COoeAnHEHUn (npocTble
BeLLeCTBa, OKCUAbl, ’MAPOKCUAbI, CONK; YrNeBoaopoabl, NPocTbie
adupbl, cnmpTbl, beHonbl, anbaernabl, KEeTOHbl, KapboHOBble
KACMNOTbI, CIOXHble  3upbl, >KUPbl, YrNeBOAbl, aMWHbI,
aMWHOKNCAOTbI, 6enkn)

10

CopMmMpoBaHHOCTb ~ YMEHMS  NpOBOAUTb  pacyé€Tbl MO




XMMUYECKUM hOpMyraM U ypPaBHEHUSIM XUMUYECKUX peakuuin C
NCMONb30BaHMEM (PU3NYECKMX BENUYNH:

10.1

10.2
10.3
10.4
10.5

maccbl (06bEMa, KonMyecTBa BeLLECTBa) NpoaykTa peakuuw,
€Cfnn O4HO M3 UCXOAHbIX BEwecTB AaHO B BUOE pacTBopa C
onpenenéHHon MaccoBOW [ONen pacTBOPEHHOIO BeLlecTBa Uu
AaHo B U30bITKE (MMEET npumecK)

MacCcOBOM U1 06 BEMHOM 40NN, BbIXO4a NPOAYKTa peakumm
Tennosoro adpekTa peakumnn
O06BEMHbIX OTHOLLEHUI ra3oB

Nno HaxXoXOeHW0 XNMNYECKOMN (*)OpMyJ'IbI BellecTBa

11

BnageHne cuctemon 3HaHUM O MeToaax Hay4YHOro no3HaHuA
SIBNIEHUN npunpoabl, UCMOJIb3yeMbIX B €CTEeCTBEHHbIX HayKax U
yYMEeHNnE TMNPUMEHATb 3TWU 3HaHUA Npu J3SKCNepuUMeHTaJlbHOM
nccrnegoBaHUM BeELECTB W ANt OOBACHEHUSI  XMMWYEeCKUX
SAIBNIEHUN, nMerwmnx M™MecTo B npunpoge, HpaKTMLIeCKOVI
AesATenbHOCTN YenoBeKka U B MNOBCEAHEBHOW XXN3HU

12

13

ChopMUpoBaHHOCTb YMEHUSA MPUMEHSTL (MCNONb30BaThb) 3HAHUA
O COCTaBe M CBOWCTBax BeLeCTB [Afs 3KCrnepuMeHTanbHOu
NPOBEPKN TNMOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEN MPOTEKaAHUSA
XUMUYECKNX peakuum WU MNPOrHO3MPOBAHUSA BO3MOXHOCTEN WX
OCYLLIECTBMNEHUSA;  CUCTEMHbIE  XMMUYECKME  3HaHWS  Ans
O0OBbSACHEHMA M NPOrHO3NPOBaAHUSA  ABMEHUA,  UMEIOLLMX
€CTECTBEHHOHAYYHYKO Mpupoay; ANns MNPUHATUA  FPaMOTHbIX
pelueHui Npobnem B CUTYyaLMsiX, CBA3aHHbIX C XMMUEN

CcopMnpoBaHHOCTL  YMEHUS MNiaHMpoBaTb U NPOBOAUTb
XUMUYECKUA IKCNEPUMEHT (NonydeHne W un3yyeHue CBOWCTB
HEOpraHM4eckMx W OpraHNYeckMx BELLECTB, KauyeCTBEHHblE
peakuumu yrneBo4opoaoB pasnn4YHbIX KnaccoB n
KMCNOPOACOAEPXKALLUMX  OpraHMYecKUX BELWEeCTB, peLleHune
3KCNepuMeHTanbHbIX 3a4a4 Mo pacno3HaBaHMIO HEOPraHUYEeCKnX
N opraHn4yeckux BeLlecTB) ¢ cobnogeHmem npasun 6esonacHoro
obpalleHunsa ¢ BewecTBamm n nabopaTopHbiM 060pyaOBaHNEM;
dopmynupoBatb LenM  UccnenoBaHus;  NpeacTaBnATb B
pasnuyHon dpopme pesynbTaTbl SKCNEepUMeEHTa, aHanm3npoBaTtb
1 OUuEeHUBaTb UX AOCTOBEPHOCTb

14

ChopMMPOBaHHOCTb YMEHUS OCYLLECTBIIATL LienieHanpaBreHHbIN
MOUCK XMMMWYECKON MWHGOpMauMM B PasfNYHbIX MCTOYHMKAX




15

(HayyHass 1 y4debHO-HayyHass nuTepaTypa, CpeacTBa MacCOBOW
WHpopmaumn, cetb WHTepHeT U1 [Opyrve),  KPUTUYECKu
aHanu3npoBaTb XUMUYECKYI0 MHOpMauuto, nepepabatbiBatb €€
M MCNONb30BaTb B COOTBETCTBMM C MNOCTaBIEHHON Yy4ebHOM
3agaven

ChopmmnpoBaHHOCTb YMEHUS NPOrHO3MpPOBaTb, aHaNM3npoBaThb U
oueHnBaTb MHdOopMaLUIO C no3nunn 3Konornyeckom
6e3onacHOCTM NOCNeACTBMIM  ObITOBOM M MPOU3BOLACTBEHHOM
AEeATENbHOCTM YeroBeka, CBsI3aHHOW C nepepaboTKon BELLECTB;
chopMMpPOBaHHOCTb yMEHUM OCO3HaBaTb OMacHoOCTb
BO3OENCTBUSA Ha >XMBble OpraHm3amMbl OnpeaenéHHbIX BeLecTB,
NMOHMMas  CMbICNT  nokasatend  npedenbHoM  OonyCcTUMOW
KOHLIEHTPaUMN, N NOACHATb Ha NpMMepax Cnocobbl YMEHbLUEHNS
N NpegoTBpaLlEeHNs MX BpPeoHOro BO3AEWCTBUSI HA OpraHuam
yeroeeka




NEPEYEHDb 3JIEMEHTOB COAOEPXXAHUA, NPOBEPAEMbIX HA EI3 MO

XUMUA

Kon

11

MpoBepsieMbIl anemMeHT coaepXXaHus
TeopeTnyeckne 0CHOBbI XUMUN

CtpoeHune BewectBa. CoBpeMeHHast MoAefb CTPOEeHWa aToma.
PacnpeneneHve  3nekTpoHOB MO  SHEPreTUYEecKM  YPOBHSAM.
Knaccudumkauma xmmuydeckux arnemMeHToB. OCOBEHHOCTU CTpPOeHWUs
3HepreTMyeckux ypoBHen aTtoMoB (S-, p-, d-anemeHToB). OCHOBHOE ”
BO30OY)XOEHHOE COCTOSIHUA aTOMOB. OINEeKTPOHHas KoHdUrypaums
aTomMa. BaneHTHble aMneKTPOoHbI

1.2

Mepuogunyeckasa cuctema xmmmyeckux anemenTtoB .M. MeHoeneesa.
dusnyecknn cmbicn lNepunoanyveckoro 3akoHa [O.M. MeHgeneesa.
MpUYmHbI M 3aKOHOMEPHOCTU M3MEHEHUSI CBOWCTB 3fIEMEHTOB U UX
COeauHeHu No nepmogam u rpynnam. 3akOHOMEPHOCTU B U3MEHEHUMN
CBOWCTB MpPOCTbIX BeWeCcTB, BOAOPOAHLIX COEANHEHUN, BbICLUMX
OKCWOOB N rMAPOKCMO0B

1.3

BaneHTHOCTb. SJ'IeKTpOOTpI/ILI,aTeJ'IbHOCTb. CteneHb OKNCNeHust

1.4

Buabl xumunyeckon cBA3M (KOoBaneHTHasi, MOHHAas, MeTannuyeckas,
BOOOPOAHAA) M MexaHu3Mbl €€ obpasoBaHus. MeXMonekynspHble
B3anmoaencteus. BeliectBa MONEKYNApHOro M HEMOMEKYSAPHOro
CTpoeHus. Tunbl KpUCTannnyecknx peLleéTtok. 3aBUCMMOCTbL CBOMCTBA
BELWEeCTB OT TMMNa KpUctanindeckom peLleTkm

1.5

1.6

1.7

1.8

Xumnyeckass peakumda. Knaccudukaums XMMUYECKMX peakumn B
HEOPraHMYeCcKon N OPraHMYEecKorn XUMUU. 3aKOH COXPaHEeHUsi Macchbl
BELLEecTB

CKOpOCTb peakuuu, eé 3aBUCMMOCTb OT pasnnyHbIX (aKTOpoB

TennoBble adeKkTbl XUMUYECKMX peakunn. TepmMoxumuyeckue
ypaBHeHUSA

Ob6patumble  peakumn.  Xumumyeckoe  paBHoBecue.  DakTopbl,
BNUAIOLLME HA COCTOSIHME XWMMMUYEcKoro paBHoBecus. [MpuHumn Jle
WaTenbe

1.9

AnekTponutuyeckas auccoumaums. CuvnbHble n cnabble
anektponutbl. Cpeda BOAHbIX PacTBOPOB BELWECTB: Kucnas,
HeuTpaneHas, wenoyHas. CteneHb guccoumauuun. Peakumm MOHHOIO
obmeHa




1.10

M'moponus conen. WoHHoe npowusBedeHne Boabl. BogopoaHbin
nokasatenb (pH) pacTtBopa

1.11

1.12

1.13

2.1

Crnocobbl BbIpaXXeHUs1 KOHLIEHTpauUuUW pacTBOPOB: MaccoBasi [Oons
pacTBOPEHHOrO BeLLecTBa, MONsipHas KOHUeHTpauus. HachbllweHHble n
HeHachblLLEHHbIE PacTBOpPbI, pacTBOPUMOCTb. Kprctannormaparthbi

OKncnNnTEenNbHO-BOCCTAHOBUTESbHbIE peakuunn. NoBegeHme BeLlecTB B
cpefax Cc pa3HbiM 3Ha4YeHNeEM pH. MeToabl AJIEKTPOHHOIO ©anaHca

OneKTponn3 pacTBOPOB M pacniiaBoB Cone
OCHOBbI HEOpPraHMYecKon XMMmm

Knaccuduvkauma  HeopraHudeckux coeauvHeHun. HomeHknaTtypa
HeopraHM4YecKnx BeLLECTB

2.2

XnMunyeckme CBOMCTBA BaXHEWWMX MeTannoB (HaTpun, Kanum,
Kanbuun, MarHui, anioMUHUA, UWHK, XPOM, Xerneso, Medb) U UuX
coeguHeHunin. Obume cnocobbl NONy4YeHNs MeTanoB

2.3

2.4

2.5

XnMunyeckme CBOWCTBA BaXXHEWULWMX HeMeTasnsioB (rasioreHoB, cepbl,
asoTa, pocdopa, yrnepona U KPEMHUSA) U UX coegmHeHU (OKCMAOB,
Kncrnopogcoaepxalumx KUCnoT, BOOOPOAHbLIX COEOUHEHUI)

FeHeTnYeckas CBA3b HEOPraHMYECKUX BELLECTB, NpUHaanexalumx K
pasnuMYHbIM Kraccam

#H#PartHH#/ neHTdmnkaums HeopraHM4YeCKNMX CoeaMHEHNN.
KayecTBeHHble peakumm Ha HeopraHM4Yeckme BeLLecTBa U MOHbI

OCHOBbI OpraHN4ecKom XMMmnm

3.1

OCHOBHbIE NOSOXEHUA TEOPUU XUMUYECKOTO CTPOEHNSA OpraHNYecKux
coeguHeHmn A.M. byTtnepoBa. YrnepogHbl CKeneT OopraHu4Yeckomn
Monekyrnbl. KpaTHOCTb XMMUYECKOW CBA3U. S- U P-CBA3WN. SP3-, Sp2-,
Ssp-rmbpugusaumm opbutanen aTtomoB yrrepoga. 3aBUCMMOCTb
CBOWCTB BELLUECTB OT XMMWUYECKOTO CTPOEHUs Mosiekyn. [fomonoru.
Fomonornyeckun psag. somepua n nsomepsbl

3.2

MoHaTne o yHKumoHaneHoM rpynne. OpueHTauuoHHbIe 3deKTbI
3amecTutenen

3.3

MpencrtaBneHMe o0  KrnaccuduKkauuyM — OPraHUYEecKUX  BeLLecTB.
HomeHknaTypa opraHuMyeckux COeAMHEHUI (cucTemartudeckasl) Wt
TpUBMarnbHble Ha3BaHUS BaXXHEWLWIMX MpeacTaBUTeEnen Kraccoe
OpraHNYecKMX BELLECTB

3.4

CBobogHopagukanbHbI U MOHHBIA MEXaHM3Mbl peakunn. MNMoHaTne o
Hykneodune u anekrpodune. [lNpasuno MapkosHukoBa. [lpaBuno




3anueBa

3.5

3.6

3.7

3.8

AnkaHbl. XUMWYEeCKMe CBOWCTBA  arnkaHoOB: ranoreHnMpoBaHue,
AervapupoBaHue, TepmMuyeckoe pasnoxeHue, KPEKWUHT,
nsomepusauusi, ropeHue. [lonyyeHne ankaHoB. LluknoankaHsbl.
Cneuudmka CBOWCTB LMKNOArkaHOB C MarnbiM pasMepoM LMKna.
Peakuumn npucoeamMHeHns U paankanbHOro 3amelleHus

AnkeHbl.  XMMU4YecCKMe  CBOWCTBA:  peakuum  NpucoeauHeHus
(ranoreHnpoBaHue, rMapupoBaxue, rMaporanoreHMpoBaHue,
rmapataums), ropeHus, OKMCreHus 7 nonMmMepusaunn.
MpombiLneHHble 1 NnabopaTopHble cnocobbl NOMyYeHUs ankeHoB

AnkagueHbl.  XMMUYecKkMe  CBOWCTBA  ankagWeHOB: peakummn
npucoeauHeHns (rMapupoBaHue, ranoreHMpoBaHWE), TOPEHUs U
nonMmepwusaumn. lNonyyeHmne ankagmeHoB

AnKnHbl.  XMMUYeckue  CBOWCTBA: peakumnn npucoeanHeHust
(ranoreHupoBaHue, rmopupoBaHme, rmapaTtaums,
rmgporanoreHMpoBaHMEe) Kak cnocob nonyvyeHnss NoMMEpPOB U OPYrnX
nonesHbIX NpoaykToB. Peakumn 3amelleHuns. FopeHne aueTuneHa Kak
WUCTOYHMK BbICOKOTEMMEPATYPHOrO MnamMeHu A CBapkM U pe3Kku
meTannos. [pnmeHeHne aueTuneHa

3.9

ApeHbl. Xnummnyeckme cBonctBa 6eH3ona: peakumm anekTpodunbHOro
3aMeLleHns, MnpucoeanHeHnst (rmapupoBaHWe, ranoreHMpoBaHue).
Peakumsa ropeHnsa. OCOBEHHOCTU XMMWYECKMX CBOWCTB Tosnyona.
MonyyeHne 6eH3ona. OCOBEHHOCTU XMMUYECKMX CBOWCTB CTMpoOna.
Monnmepusaumna ctmpona. Cnocobbl MonyYeHus U NPUMEHEHue
apomMaTU4eCcKux yrrnesogoponoB

3.10

3.11

3.12

CnupTbl. NpeaenbHble 04HOATOMHbIE CNUPTLI. XMMUYECKME CBOWCTBA:
B3aMMOAENCTBME C HaATPUEM KaK Crnocod yCTaHOBMEHUS Hanuyus
rMOpPOKCOrpynnel, C ranoreHoBogopoAamMu Kak cnoco® nonyveHus
pacTBOpuUTENEN, BHYTPU- W  MEXMONEKynapHasa aervaparauus.
Peakuus ropeHus. MNonyyeHne ataHona: peakumnsa 6poXeHNs rroKo3bl,
rmgpataumsa 3TuneHa.  JTUNEHITIMKOMb U [NMUEPUH  Kak
npeacTaBUTENM NpeaenbHbIX MHOrOaTOMHbIX CMIMPTOB

®eHon. Xumudeckne cBonctBa eHona (peakumm C HaTpuewm,
rmapokcuaom Hatpus, 6pomom). MNonyyeHne dpeHona

Anbgernabl.  XUMUYECKME CBOWCTBA MpefenbHblX — anbaernaos:
rMOpupoBaHMe; KayeCTBEHHbIE peakumMM Ha KapOOoHWNbHyK rpynny
(peakumsa «cepebpsiHOro 3epkana», B3anmMogencTeme C rmapoKCuaom




3.13

3.14

mveau (I1). NMonyyeHne npeaenbHbIX anbaerngoB: OKACTIEHNE CNUPTOB,
rmgpaTauus  auetuneHa. AUETOH Kak npeacTaBUTENb KETOHOB.
OcoBeHHOCTU peaKkLmn OKUCIIEHNS aleToHa

KapboHoBble  KMCMOTbl.  XUMMUYECKME  CBOWCTBA  NpeaesibHbIX
OAHOOCHOBHbIX KapboHOBbIX KUCMOT. OCOBEHHOCTU XMMUYECKMX
CBOWCTB MypaBbUHOM KNCNOTbI. Monyyenune npenenbHbIX
OOHOOCHOBHbIX KapOOHOBLIX KUCIIOT: OKMUCIIEHME ankaHoB, ankeHoB,
nepBuYHbIX CNMPTOB, anbAerMgoB. Beicluve npegenbHble U
HenpeaenbHble KapboHOBbIE KACIOThI

CnoxHble acumpbl U Xnpbl. Cnocobbl NOMy4YeHUs1 CrOXHbIX 3GMPOB.
O6bpatumocTb peakuun atepudukaumn. [pUMEeHeHne CROoXHbIX
3hnpoB B NULLEBON M NapPOMEPHON NPOMbILLIIEHHOCTU. XXUpbl Kak
CNOXHble 3vpbl rUUepuHa W BbICWKMX KapOOHOBBLIX  KUCHOT.
XUMN4eckme CBOMCTBA XUPOB: r’MApupoBaHue, okucreHue. 'mgponus,
UM OMbIfIEHNE, XMPOB Kak Cnocob MNpOMbILWIEHHOrO MNoSy4YeHUs
conen BbICWNX KapOOHOBbLIX KUCNOT. Mbina kKak conM BbICLUMX
KapBOHOBbLIX KACIOT

3.15

3.16

3.17

XrMunyeckme CBOWCTBA [fOKO3bl: peakuun ¢ ydacTMem CnMpTOBbIX Y
anbgermgHon rpynn M  MOMOYHOKUcoe 6poxeHune. [MpuMmeHeHne
FMIOKO3bl, €€ 3HayeHne B KU3HeOeATeNbHOCTU  opraHu3ma.
Auncaxapuabl:  caxapo3a, Manbto3a. BoccraHaenusawowme wu
HeBOCCTaHaBnuBawwme aucaxapugbl. [mngponus  gucaxapuvgos.
Monuncaxapuabl: Kpaxman, rnvkoreH. CTpoeHne MakpOMONeKyn
Kpaxmana, rmmkoreHa u uennionosbl. Puanyeckne cBOMCTBa Kpaxmarna
n uennonosbl. XMMUYECKMEe CBOWCTBaA Kpaxmana: rvMaposivs,
Ka4yeCTBEHHas peakumnsa ¢ nogoM. Xmmmyeckme CBOMCTBa LEenososbl:
rmgponua,  nonyvyeHve  adupoB  uennonosbl.  lMoHsaTve 06
NCKYCCTBEHHbIX BOTOKHaX (BUCKO3a, aueTaTHbIN LWENK)

AMUHBI. AMUHbI KakK OpraHM4Yecknme OCHOBaHUS: peakuuMm C BOAOW,
KMCcnotamu, peakumss ropeHus. AHWUNMH  Kak npeacraBuUTeNb
apomMaTtuyeckux  amuHoB.  XMMMYECKMe  CBOWCTBA  aHWUNMHA:
B3aMMOOencTeme C Kucnotamu, OpoOMHOM BOOOW, OKUCHEHME.
[Mony4yeHne aMMHOB ankMNMpPOBaHMEM aMMMaka U BOCCTAHOBEHUEM
HUTPONPOM3BOAHBIX YrNeBO4OPOAOB

AMMHOKMCIIOTBI M ©enkn.  AMUHOKUCNOTbI  Kak  amdoTepHble
opraHunyeckne coeanHeHusi. OCHOBHbIE aMUHOKUCIIOThI, obpasytoLme
Oenkn. Xumudeckume cBoMcTBa Oenkos: rmMaponua, AeHaTtypaums,
KayecTBeHHble (LBETHbIE) peakunn Ha 6enku




3.18

3.19

CTpoeHuMe U1 CTpykTypa nonumepoB. 3aBUCMMOCTb CBOWCTB
NoNMMEepoB OT CTPOeHUss Morekyr. OCHOBHble CMocoObl Mony4YeHus
BbICOKOMOJEKYMAPHbLIX COEAVMHEHWI: peakuMn nonumepusaumm wu
nonukoHaeHcaummn. Knaccudumkaums BONOKOH

#H#PartHH# /| neHTdrkaumsa opraHn4ecknx coegmHeHnin. Pelenune
3KCnepuMeHTarnbHbIX 3a4a4y Ha pacno3HaBaHUE OpraHNYeCcKnx
BELEeCTB

3.20

"eHeTMyeckasn cBsA3b MeXxay Krnaccamm opraHM4eCcknx coeHEeHUI

XUMUSA U XnU3Hb

4.1

4.2

Xnmua B noBcegHeBHOM >u3HW. [MpaBuna 6es3onacHon paboTbl C
e0KUMMK, TOPHYMMM U TOKCUYHBIMW  BellecTBamu, cpencTsamu
ObITOBOW XNMUU

XnMuUs U 300poBbe. XMMNA B MeanUNHE. XUMUS U CESNbCKOE XO3ANCTBO.
XvMUA B NPOMBILLUNEHHOCTU. XUMUSI U 3HEpreTuka: NpUPOAHbLIA U
NOMyTHbIN HEeTAHOW rasbl, UX COCTaB W ucnonb3osBaHue. CocTas
HedTM n eé nepepaboTka (NPUPOLHbLIE UCTOYHWKM YINEBOAOPOA0B)

4.3

4.4

5.1

Xnmusa n akonorus. Xmmmyeckoe 3arpsasHeHne oKpyXatolen cpeapl u
ero nocnegcteus. OxpaHa rmgpocdepsbl, NoYBbI, atmocdepsbl, dnopsbl
n ayHbl OT XuMuyeckoro 3arpsisHeHus. [lpobnema oTxogoB U
NOBOYHBLIX NPOAYKTOB. AfbTEPHATUBHbIE UCTOYHMKN SHEPTUU

O6lme npeacTaBrneHnss O MNPOMbILLNIEHHbIX crnocoGax MnonyyYeHus
XMMUYECKUX BELLECTB (Ha Mpumepe MpPOU3BOACTBA ammuaka, CepHoOn
KucnoTbl). YépHas u uBeTHas meTtannyprusi. CTekno u cunukaTHas
NpoMbIWNEHHOCTb. [MpombilwneHHas opraHuyeckas xumusi. Cbipbé
Ansi OpraHN4YeCcKon NPOMbILLIIEHHOCTY

HHHPar###Tnbl pac4€THbIX 3agau

#i#Part##PacyéTbl Mmacchl BelwlecTsa unv oobeéma ra3os no
N3BECTHOMY KONMYECTBY BeELLECTBa, Macce unm o6 bEMy 0QHOro u3
y4yacTBYHOLLMX B peakuum BeLecTB

5.2

#HHParfHHPacuéTbl TennoBoro addekrTa peakumm

5.3

#H#Par#HH#Pac4éTbl 06 bEMHbIX OTHOLLEHMWI Fa30B MNP XUMNYECKNX
peakumsax

5.4

#HHPar###PacuyéTbl macchl (06bEMa, KonnyecTBa BeLlecTBa)
NpoAYKTOB peakuuun, ecrnv 04HO 13 BeLeCTB AaHO B n3bbiTke (MmeeT
npumMmecwm)

5.5

#H#Par#HH#Pac4éTbl MaccoBon unm o6bEMHOM 40NN BbIXO4a NpoayKTa




peakunn ot TeopeTn4eCkn BO3MOXHOIO

#HHPar####PacuyéTbl macchl (06bEMa, KonnyecTBa BellecTsa)

5.6 npoaykTa peakumm, ecnu ogHo 13 BELLECTB A4aHO B BUAe pactsopa C
onpenenéHHon MaccoBow Ao0Nen pacTBOPEHHOIO BeLLeCcTBa

57 #iH#Part##PacyéTbl ¢ ncnonb3oBaHMEM MOHATUA «MaccoBas JONSAY,
«MOJsipHas KOHLEHTpauusy, «PacTBOPUMOCTb»
#H#PartHHtHaxoxgeHme monekynsapHon opmybl OpraHN4YeCcKoro

5.8

BeLllecTBa no ero ninoTHOCT N MacCoBbIM OOJTAM 3JIEMEHTOB,
BXO4ALWMX B €ro CoCTtaB, Ui Mno npoaykram cropaHuaA




