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NMOACHUTEJIbHAA 3AMNMUCKA

Pabouas nporpamma no xMmumm Ha ypoBHe cpeaHero obuiero obpasoBaHus
pa3pabotaHa Ha ocHoBe denepanbHoOro 3akoHa oT 29.12.2012 Ne 273-93 «0O6
obpasoBaHum B Poccuickon ®degepauumn», TpeboBaHW K pes3ynbTartam
ocBoeHusi degepanbHon obpa3oBaTenbHOM nporpamMmmMmbl cpegHero obuiero
o6pasoBaHua(POIl COO), npeacraBneHHblx B PegepanbHOM rocygapCTtBEHHOM
obpasoBaTtenbHom crtaHgapte COO, c ydétom KoHuenuuu npenogaBaHus
yyebHoro npegmeta «Xumusi» B obpasoBaTesibHbIX opraHusaumax Poccuickon
degepaumn, peanuaylolWmMXx OCHOBHble oOOpasoBaTenbHble MNporpaMmmbl, W
OCHOBHbIX nonoxeHnn «CTtpaTternn pasBuTUa BocnUTaHuss B Poccunckon
depnepaumn Ha nepuog go 2025 roga» (PacnopshkeHne lNpasutenbctea PP ot
29.05. 2015 Ne 996 - p.).

XnmMnst Ha ypoBHE YrnyObnéHHOro M3y4YeHusi 3aHMMaeT BaXHOe MEeCTO B
CUCTEME €eCTeCTBEHHO-Hay4yHoro obpasoBaHunsa ydawmxca 10-11 knaccos.
N3yuyeHne npeameta, peanusyemMoe B YCMoBusX AuddepeHLMpOBaHHOrO,
npoduneHOro oby4veHusa, npusBaHO obecneunTb o06LeobpasoBaTeNbHYD W
OOLLEKYNbTYPHYIO  MOArOTOBKY  BbIMNYCKHUKOB  LWKOSbI, Heobxooumyko  Ans
agantauum nx K 6bICTPO MEHSIOLWMMCS YCIOBUAM XU3HM B COUMYyME, a Takxke
ONns  NpoJormkeHna  obydeHnss B opraHmsaumsax  NpodecCUOoHaribHOro
obpa3soBaHusi, B KOTOPbIX XUMUS SIBNSIETCS OAHON U3 MPUOPUTETHBLIX ANCUMMNINWH.

B nporpamme no xumMmm HasHayeHune npegmeTa «XuMmusi» nosnydaer
noapobHy0  WMHTepnpeTauuio B  COOTBETCTBMM C  OCHOBOMOMararLwmmm
nonoxeHnamm OroC COO o B3anMOOBYCIOBMEHHOCTU LeNen, coaepxaHus,
pesynbtaTtoB 00yyeHuss n TpeboBaHUM K YPOBHKO MOArOTOBKN BbIMYCKHUKOB.
CBnoetenbCTBOM TOMY SBASAOTCA Cregylowmne BbINOfHAEeMble NPOrpaMmMon Mo
XUMUN PYHKLNK:

e MH(MOPMAUNOHHO-METOAMYECKAA, peanu3aumsa KoTopon obecneymBaeT
nonyyeHne npeacraBfeHNsa O Lensax, coaep)kaHuu, obuen crpaternm
oby4yeHusi, BocnMTaHMA © pas3BUTUA obyyarowmxca cpeacTsamu
npegmeTa, n3ydaemoro B paMkax KOHKPETHOro Npouns;

e OpraHusauMOHHO-NNaHMpyoLas, KoTopas npegycmaTtpuBaeT
onpegeneHne: NPUHUMMNOB CTPYKTYPUPOBaHMS WM nocrenoBaTeNlbHOCTU
n3yyeHnsa yyebHoro matepmana, KONMMYEeCTBEHHbLIX U KAa4eCTBEHHbIX €ro
XapakTepUCTUK; NOAXOA0B K (POPMUPOBAHMIO COAEPKATENbHON OCHOBDI
KOHTPONSA M oueHKn obpasoBaTenbHbIX AOCTMXEHUA OOy4varolmxcs B
pamKax WTOroBOM aTTecTaumm B (OpMe €eOUHOro rocy4apCTBEHHOIO
3K3amMeHa no XMMUM.

Mporpamma ans yrny6néHHoro n3y4eHmnsa XMMmum:

e yCTaHaBnuMBaeT WHBapPWaHTHOE npegmeTHoe coaepxaHue,
obsizaTenbHOEe ANA  U3yYeHUs B pamMKax OTAENbHbIX npodunen,
npegycmaTpuMBaeT pacnpegeneHne u CTPYKTypupoBaHMe ero no
Knaccam, OCHOBHbIM cofepaTenbHbIM NMHNAM/pasgenam Kypca;

e [aET NnpuUMepHoe pacnpegeneHme y4ebHoro BpeMeHn, peKOMeHOYEMOro
AONS U3yYeHUs1 OTAENbHbIX TEM;



e npegnaraet MNpUMEPHYKD MNOCNeaoBaTeNbHOCTb W3YyYeHUs y4ebHOro
MaTepuana ¢ y4€TOM JIOrMKU MOCTPOEHUSA Kypca, BHYTPUNPEeAMETHbIX U
MEeXnpeaMETHbIX CBA3EMN;

e [AET MeTOoAMYECKYl MHTeprnpeTaumio uenenm u 3agad  UusyyeHus
npegMmeta Ha yrnybnéHHoM YypoBHE C  YY4ETOM COBPEMEHHbIX
npuopuTeToB B CUCTeMe  cpegHero  obuwero  obpasoBaHug,
cogepXaTenbHON  XapaKTEePUCTUKM  NNaHMpyemMblX  pe3ynbTaToB
OCBOEHMSI OCHOBHOM 0OpasoBaTeribHOM NporpamMMbl cpegHero obuiero
obpasoBaHuUs (NMUYHOCTHBIX, MeTanpeaMeTHbIX, MPeAMETHbIX), a Takke C
Y4ETOM  OCHOBHbIX BMAOB  y4YebBHO-nNo3HaBaTesNbHbIX  OEACTBUN
obyuyatoLerocs No OCBOEHUIO COAEPKaAHUA NpeamMeTa.

Mo BCEM Ha3BaHHbIM MNO3ULMAM B MpOrpamMme no XMmMuu npegycMmoTpeHa
NpPeemMcTBEHHOCTb C OOy4yeHMeM XuMMUW Ha YpPOBHE OCHOBHOro obuiero
obpasoBaHus. 3a npegenamm YCTaHOBMNEHHOW nNporpaMmon Mo  XUMUK
obsi3aTenbHOM  (MHBApMAHTHOW)  COCTaBnAKOWEN cogepxaHust  yvyebHoro
npegMeTa «XuMusi» OCTa€TCs BO3MOXHOCTb Bblbopa ero BapuaTUBHOM
COCTaBnALWENn, KoTopad [JOfkKHa onpefensatbCd B COOTBETCTBUM  C
HanpaBreHNneM KOHKpPETHOro npodumnsa obyyeHus.

B cooTteBeTctBMM C KOHuenTyanbHbiMM nonoxeHuamn Sroc COO o
HasHavyeHun npeameToB 6as3oBoro w  yrnybrnéHHOro ypoBHEW B CUCTEME
anddepeHumnpoBaHHoro obydeHnsa Ha ypoBHe cpegHero obuiero obpasoBaHus
XUMUS Ha YpOBHE YrNybnéHHoOro u3y4yeHMs HanpasfeH Ha peanuM3aunto
NPeeMCTBEHHOCTU C  nNocrnegylwmmM  3TanoM  MNOSyYeHUss  XMMWYECKOro
obpa3oBaHMA B pamKax WU3yYeHUs cneuuanbHblX €eCTeCTBEHHO-HaY4YHbIX W
XUMUYECKMX OUCLMMNINH B By3aX U OpraHmn3aumnsix cpegHero npodecCnoHarnbHoro
obpasoBaHua. B aton cBA3M udyyveHue npegmeta «XvMUS» OPUEHTUPOBAHO
NpenMyLLecTBEHHO Ha paclwuvpeHve W yrnybneHne TeopeTuyeckon u
NpaKTUYeCKon NoAroTOBKM 0ByYaloLmMxcsl, BbiOpaBLLUNX ONpeaenéHHbIn Nnpodunb
obyyeHnss, B TOM 4uCne C MNEepCrnekTMBOM MNOcneaylowero nomyyYeHus
Xnummyeckoro obpasoBaHnsa B opraHmsaumnax npogeccmoHanbsHOro obpasoBaHus.
Hapsagy c atnm, B ceeTe TpeboBaHun ®IrOC COO k nnaHupyembiM pedyrbTatam
ocBoeHust degepanbHon obpasoBaTenibHOM nporpaMmmbl cpegHero obuiero
00pa3oBaHuAa n3yvyeHne npeameTa « XMMus» OpUEHTMPOBAHO TaKkKe Ha peLLeHne
3aZiay BOCNUTaHUSA 1 coumanbHOro passutnsa obyyarowmxcs, Ha oopMmmupoBaHmne
Yy HUX 0OWenHTenneKkTyanbHbIX YMEHUN, YMEHUIA pauuoHanmsaummn yvebHoro
Tpyaa n 000OLLEHHbIX crnocoboB JeATernbHOCTH, MMetoLnx
MEXANCUUNINHAPHbIW, HagnpeaMeTHbIN XapakTep.

CocTtaBnsiowumm npegMmeta « XUMUSI» Ha YPOBHE YrNyOnEéHHOro U3y4YyeHus
ABnATCA  yrrybnéHHble Kypcbl — «OpraHunyeckaa xumusa» u «ObBwaa u
HeopraHuyeckas xumusy. Npu onpegeneHnn NoaAxo4o0B K OTOOPY N CTPYKTYPHOM
OopraHu3auum coepaHusi 9TUX KypcoB B MporpaMmme Mo XUMuM 3a OCHOBY
npuHATLI nonoxeHns ®roC COO o pasnuuuax 6as3oBoro nM yrny6rnéHHoro
YPOBHEWN U3y4eHUs npeameTa.

OcHoBy cogepxaHus KypcoB «OpraHumyeckass xumus» un  «Obwaa u
HeopraHuyeckas XMMusi» COCTaBfsieT COBOKYMHOCTb NpPeaMETHbIX 3HaHUA U
YMEHUN, OTHOCALLUMXCA K 6a30BOMYy YPOBHIO M3y4eHUs npegMmeTta. OTa cucrtema
3HaHW nonyyaeT onpefenéHHoe TeopeTuyeckoe AOMOMHeHMe, No3BonsLiee



OCO3HaHHO OCBOWUTb CYyLLECTBEHHO 6onbwuii 0BbEM  (paKTONOrMyeckoro
matepuana. Tak, Ha yrnybnéHHom ypoBHE M3ydeHusi npegmeTta obecneveHa
BO3MOXHOCTb 3HAYUTENBLHOIO yBENMYEHUS O6bEMa 3HaAHUW O XMMUYECKUX
aNeMeHTax M CBOMCTBaX UX COeMHEHU Ha OCHOBE paclUMpeHust U yrinybneHus
npeacTaBfieHNn O CTPOEHUU BELLLECTBA, XMMUYECKOM CBA3N M 3aKOHOMEPHOCTSX
npoTeKaHus peakuun, paccMaTpmBaeMblX C TOYKU 3PEHUSA XUMUYECKON KNHETUKN
n TepMmoaMHamuku. W3ydeHue nepuogndeckoro 3akoHa U [lepuogmyeckomn
CACTEMbI  XMMMYECKMX  3neMeHToB  BasupyeTcs Ha  COBPEMEHHbIX
KBAHTOBOMEXAHMYECKNX MpeacTaBneHnsix O CTPOeHUM aTtoma. Xumumyeckas
CBA3b OODBACHAETCS C TOYKU 3PEHUS SHEPreTUYecKUX WU3MeHeHUn npu eé
o0pasoBaHMM U paspylleHUn, a TaKke C TOYKM 3pPEeHUs MexaHu3MoB eé
obpa3oBaHusa. WM3yyeHnMe TUNOB peakuuin [ononHaeTcsa (OopMUMpOBaHMEM
npeacTtaBneHnii 06 aNeKTpoOXMMMNYECKMX NpoLleccax N 3NeKTponn3e pacnnasoB U
pacTBOpPOB BewecTB. B Kypce opraHmyeckom XumMuuM nNpu  pacCcMOTPEHUM
peakuMOHHOW CrMOCOOHOCTM coedMHeHun yaenseTcsd ocoboe  BHUMaHWe
Bornpocam 00 3neKTPOHHbIX addekTax, O B3aUMHOM BfNAHUM aTOMOB B
MoneKynax u mexaHmsamax peakumm.

Ocoboe 3HayeHMe WUMeeT TO, YTO Ha COAEPXaHME KYpCOB XUMUK
yrnybnéHHoro YypoBHS M3YyYeHUs ANs  KnaccoB onpedenéHHoro npoduns
(rmaBHbIM 0Opa3oM Ha UX CTPYKTYpPY M XapakTep AOMNOSIHEHUA K obLen cucteme
npeaMeTHbIX 3HaHW) OKa3blBalOT BIIMSHME CMEXHble npeameTbl.  Tak,
Hanpumep, B coAepXaHuuM npegmeTa ANS  KNacCoB  XMMUKO-GOU3NYECKOro
npoduna 6onbloe 3HavyeHne dyayT UMeTb drneMeHTbl y4ebHOro matepuana no
obwen xumuun. MNpu n3yvyeHun npegmeTa B JaHHOM criydae akueHT byaeTt coenaH
Ha OBLWHOCTL MEeToOO0B MO3HaHMS, OOLLHOCTb 3aKOHOB UM TEOPUN B XUMUU U B
dun3mnke: aToOMHO-MOMEKYNsipHaa Teopus (MonekynspHaa Teopua B ou3uke),
3aKOHbl COXpPaHEHUs MacCbl U AHEPrnK, 3aKOHbl TEPMOANHAMUKN, SNEKTPONN3a,
npeacTaBrieHnsi 0 CTPOEHUN BELLECTB 1 apyroe.

B TO Xe Bpems B cogepXaHuu npegmeTra ANS  KAaccoB  XMMUKO-
Buonornyeckoro npoduns 6onbWN yaenbHbl BeC ByaeT MMeTb opraHnyeckas
xumua. B aTOoM cnyyae npegoctaBnsieTcd  BO3MOXHOCTb Ana  ©bonee
OOCTOATENBHOrO  PacCMOTPEHUS  XUMUYECKOW  OpraHmsauumn  KneTkn  Kak
BuonorMyeckon CcCUCTEMbI, B COCTaB KOTOPOW BXOOAT, K NpuMepy, Takue
CTPYKTYPHbIE KOMMOHEHTbI, Kak nunuabl, ©enkun, yrneBogbl, HYKNEUHOBbLIE
Kncnotbl U apyrue. lNpu 9TOM 3HaHUA O cocTaBe M CBOWCTBaAX npeacrasButenemn
OCHOBHbIX KIacCoOB OpraHW4ecKuUx BeLeCTB CryXaT OCHOBOW ANS U3yYeHUs
CYLLHOCTW npoLeccoB (pOTOCUHTE3a, AblXaHus, NULLLEBAPEHUS.

B nnaHe d¢opmMmnpoBaHNa OCHOB Hay4yHOr0 MUPOBO33PEHUS, OCBOEHMS
obuleHay4yHbIX METOAOB MO3HaHMUS W OMnblTa MPaKTUYECKOro MpPUMEHEHNS
Hay4HbIX 3HaHUA M3yvyeHMe npegmetTa «Xumus» Ha yrnyobnéHHoMm YypoBHE
OCHOBAHO Ha MeXnpeaMeTHbIX CBA3SAX C y4ebHbIMU NpeamMeTamu, BXOAWMMN B
coctaB  npeameTHbIX  obnacten  «EcTtecTBeHHO-HayuHble  npegMeTbi»,
«MaTtemaTuka n nHgpopmaTuka» n «Pyccknn a3bik U niutepartypar.

Mpn mn3yyeHun ydebHoOro npegmeTa «XvMmus» Ha YrrnybrnéHHOM ypoBHE
TakxKe, Kak Ha ypoBHE OCHOBHOIO 1 cpegHero obuwero obpasoBaHus (Ha 6a3zoBom
YPOBHe), 3ajayen MepBOCTENEHHOM 3HAYNMMOCTU SABMSEeTCA (opMupoBaHue
OCHOB Hayku XMMMUKN Kak 0611acTv COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKOM



OEeATEeNbHOCTU 4YenoBeka W OOHOMO0 M3 KOMMOHEHTOB MUPOBOW  KyrbTypbl.
PeweHne 9aToM 3agadunm Ha YyrnybnéHHOM ypOBHE U3y4yeHus npeameTa
npegnonaraeT peanusaunio Taknx Lenemn, Kak:

dopmMmpoBaHMe npeacTaBrneHun: O MaTepuanbHOM eauHCTBE MUpa,
3aKOHOMEPHOCTSAX U NO3HABAEMOCTU ABMEHUN NPMPOAbl, O MECTEe XUMUK
B CMCTEME ECTECTBEHHbIX Hayk M eé Befyllen ponu B obecneyeHum
YCTOMYMBOrO  pasBuUTUA  YeroBeYvecTBa: B peweHun npobrnem
9KOSOrMYeCcKon, aHepreTUYeckon n nuweBon 6e3onacHOCT, B PasBUTUN
MeOWLWUHbI, CO30aHNUN HOBbIX MaTtepuarnoB, HOBbIX UCTOMHMKOB 3HEPruu,
B obecne4yeHnn paunoHanbLHoro NpUpPOaONOSib30BaHKS, B
OpMUPOBAHMM MUPOBO33PEHNS N 0OLLEN KyNbTypbl YENoBEKa, a Takke
3Konormyeckn OBOCHOBAHHOINO OTHOLWIEHUSI K CBOEMY 340POBb0 WU
NpUpoaHON cpeae;

OCBOEHME CUCTEMbI 3HAHUW, Jfexalwux B OCHOBE XUMUYECKOW
COCTaBNAKOLLEN €CTeCTBEHHO-Hay4YHOM KapTWHbI Mupa:
dyHOaMeHTanbHbIX MOHATUA, 3aKOHOB U TEOPUN XUMWUU, COBPEMEHHbIX
npeacTaBfeHNn O CTPOEHUM BELECTBA HA Pa3HblX YPOBHSX — aTOMHOM,
NOHHO-MONEKYNAPHOM, HaAMOSMEKYNAPHOM, O TepMOAMHAMMUYECKUX U
KWHETUYECKMX 3aKOHOMEPHOCTAX MNPOTEKAHUS XUMUYECKUX pPeakunn, o
XUMNYECKOM pPaBHOBECUW, pacTBOpax W AUCMEPCHbIX cucTemax, 06
0BLLMX HAYYHbIX MPUHUMNAX XMMUYECKOro Npon3BoACTBa;
dopmupoBaHme y oby4atoLmxcs OCO3HaHHOro NOHNMaHMUSA
BOCTPEOOBAHHOCTM CUCTEMHbBIX XMMWYECKUX 3HaAHUMW Ons 06bsCHeHuSA
KnoyeBblX ngen n npobnem coBpeEMEHHOW XUMUW, ONA OOBbACHEHUS U
NPOrHO3MPOBaHNA SIBIEHUIN, NMEIOLLINX €CTECTBEHHO-HAYYHYI0 Npupoay;
rPamoTHOro peLeHuns npobnewm, CBSI3aHHbIX o} XUMUEN,
NPOrHO3MPOBaHUS, aHanuM3a W OUEHKM C NO3uMLUUIA  SKOSTOrnM4EeCcKom
©e3onacHocTun nocnencTeun OblTOBOM n NPON3BOACTBEHHOM
OEATENbHOCTU 4YEerioBEKa, CBA3AHHOM C XMMUYECKUM MPOU3BOACTBOM,
Mcnosib30BaHNEM 1 NepepaboTKon BELLECTB;

yrnybneHne npeactaBneHUMM O HayyHbIX  MeTogax — MO3HaHuA,
HeoOXooMMbIX ONA NpUOBpeTeHUst YMEHU OpUEHTUPOBATLCA B MUpe
BEWECTB M OOBACHEHUS XUMMUYECKUX SBMEHUN, UMEILIMX MEeCTO B
npupoae, B NPakTM4eCckon AeATeNbHOCTN U NOBCEAHEBHOW XN3HMW.

B nnaHe peanusauumm nepBooYepeHblX BOCNUTaTESNbHbIX U pasBMBaIOLLNX
dYHKUMA LEeNOCTHOM cUCTeMbl cpegHero obuwiero obpasoBaHus Npu U3yv4eHun
npegMeta «XuMust» Ha  yrnybnéHHoMm ypoBHe 0cCobyk  akTyanbHOCTb
npuobpeTatoT Takme Lenu n saagadu, Kak:

BOCNUTaHWe YOeXOEHHOCTM B MO3HABAaeMOCTU SBMEHUA Npupoabl,
yBaXXEHUS K npoueccy TBopyecTBa B 006Mactu TeopeTUdeckux wu
NPUKNagHbIX UCCreagoBaHUn B XMMUKM, (POPMUPOBaAHME MUPOBO33PEHUS,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKMU;

pasBuTMEe MOTMBaUUM K OOYy4YEeHMIO M MNO3HaHMK, CNOCOOHOCTEN K
CaMOKOHTPOMIO M CaMOBOCMUTAHMKO  HaA  OCHOBE  YCBOEHUS
obLieyenoBeYecknx LLEHHOCTEN;



e pas3BuTME  MO3HaBaTENbHbIX  MHTEPECOB,  WHTENNEKTyalnbHbIX U
TBOPYECKNX crnocobHocTenn oby4varowmxcs, ¢OpMUPOBaHME Y HUX
CO3HaTENbHOr0 OTHOLWEHUA K camMoobpas3oBaHMO U HeNpepbiBHOMY
obpa3oBaHMIO KaK YCNOBUK  YCNewHorW npodeCcCUoHanbHOM U
00LEeCcTBEHHOW OeATEeNbHOCTM, OTBETCTBEHHOINO OTHOLUEHUSI K CBOEMY
30pPOBbI0 N NOTPEBHOCTN B 340POBOM 06pase XN3HU;

e (OpPMMPOBaAHME YMEHWUN U HABLIKOB Pa3yMHOro NpuUpoaornonb30BaHUS,
pasBuTne 9KONOrn4ecKom KynbTypbl, npnobpeTeHne onbITa
06LLLEeCTBEHHO-MOMEe3HON 3KONMOrM4eckon AesTenbHOCTU.

OOLLee ymcno 4Yacos, NPeayCMOTPEHHbIX A5l U3YYEHUSI XMMUX Ha yrny6neHHoM

ypoOBHe cpeaHero obuiero obpasoBaHus, coctaBnsaeT 204 yacos: B 10 knacce —

102 vaca (3 yaca B Hegent), B 11 knacce — 102 yaca (3 yaca B Hegento).



COOEPXAHUE OBYYEHUA
10 KINNACC

OPIrAHUYECKAA XUMUA

TeopeTnyeckne oCHOBbI OPraHUYECKON XUMUMWN.

MpeagmeT U 3HA4YeHMEe OpraHUYeckom XuUMUW, nNpeacTaBneHne o
MHOroobpasnm opraHM4eCckux CoeaNHEHNN.

ONEKTPOHHOE CTpOeHMe aToma yrrepoda: OCHOBHOE U BO36yxaEHHOe
COCTOSAHUA. BaneHTHble BO3MOXHOCTM aTtoma yrrepoa. Xmmuyeckas CBA3b B
OpraHu4yeckux coeguvHeHusix. Tunbl rMbpuausaumm aToOMHbIX opbuTanen
yrnepoga. MexaHu3ambl 00pa3oBaHMs KOBaneHTHOW CBA3M  (OOMEHHbIn  un
OOHOPHO-aKLEeNTOpPHbIN). Tunbl NepekpbiBaHUS aTOMHbIX opbutanen, - n TI-
cBasn. OgmHapHasa, OBoMHas U TponHasa cBsA3b. Cnocobbl paspbiBa CBA3EN B
MOneKkynax opraHuyeckux BewectB. [loHsaTMe o cBobBogHoOM pagukane,
HyKneodune n anekTpodwune.

Teopua CTpOeHUst opraHudecknx coeamHeHun A.M. byTtnepoBa wu
COBpPEMEHHble TMpeAcTaBfieHMss O CTPYKType Morekyn. 3HaveHne Teopun
CTPOEHUS  OpraHM4yecknx coeavHeHun. MonekynspHble W CTPYKTYpPHble
dopmynbl.  CTpyKTypHble  (OOPMYSNbl  pas3fnyHbiX  BWOOB:  pa3BEpHyTas,
COKpaléHHasi, ckenetHaa. Ws3omepus. Buabl unsomepumn: CTpyKTypHas,
NPOCTPAHCTBEHHAA. JNEKTPOHHbIE 3(PdeKkTbl B MOJSieKyniax OpraHUYecKnx
COeANHEHNN (MHOYKTUBHBIA 1 MEe30MEpPHbIN 3P eKThbI).

[MpencraBneHne o Krnaccudukauum opraHmveckux BewlecTtB. [loHATME O
dYHKLMOHaNBHON rpynne. fomonorus. ["omornornyeckne paabl.
CuctemaTtnyeckass HoOMeHknatypa opraHuvdecknx coegvHenun (IUPAC) wu
TpUBManbHble Ha3BaHUS OTAENbHbIX NpeacTaBUTENEN.

OcobeHHOCTM 1 Knaccudukaumns opraHuyeckmx peakumin. OKUCnUTENbHO-
BOCCTaAHOBUTENbHbIE peakumm B OpraHNYecKomn XMMUUN.

JKcnepuMmeHTanbHble MeToAbl U3YyYeHUs BeLecTB U UX NpeBpaLleHUi:
O3HakomreHne c obpasuamMu OpraHM4YecKMx BeLllecTB M MaTepuanamm Ha ux
OCHOBE, OfMbITbl MO MNpPEeBpaLLEeHN0 OpraHMYeckux BeLLEeCTB MpU HarpeBaHuu
(nnaBneHue, obyrnuBaHWe W ropeHue), KOHCTPyupoBaHWE MoAenen Monekyn
OpraHN4yecKnx BeLLECTB.

Yrnesopgopogaeol.

AnkaHbl. fomMonornyeckun psg ankaHos, obwaa dopmyna, HOMeHknaTypa
N n3omepus. INEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHWE MOSIEKYN anKaHoB,
spe-rmbpuamsauma  atoMHbix opbButanen yrnepoda, O-CBA3b. duanyeckue
CBOWCTBa arkaHoB.

XnMmnyeckne CBOKMCTBA arikaHoOB: peakuun 3aMelleHusi, 1u3omepusauuu,
AernapupoBaHus, LMKNu3aumm, NnMponusa, KpekuHra, ropeHud. lNpencrasneqve
0 MexaHu3Me peakuui pagukanbHOro 3aMeLleHus.

HaxoxgeHue B npupoge. Cnocobbl Nony4YeHnsa n npuMeHeHne ankaHos.

Linknoankanel. O6waa dopmyna, HOMEHKNatypa W  U30OMepUs.
OCOBEHHOCTM CTPOEHMS U XMMUYECKMX CBOWCTB ManbiX (LMKNONpONaH,
UMKNoByTaH) 1 06bIYHbIX (LMKNOMNEHTaH, LUMKAOorekcaH) umknoankaHos. Cnocobbl
NoSTly4eHNsa N NPUMEHEHME LUKITOankaHoB.



AnkeHbl. [omonornyecknin psig ankeHoBs, obwas bopmyna, HOMeHKNaTypa.
OnekTpoHHOE U MPOCTPaHCTBEHHOE CTPOEHME MOrMEeKyn arnkeHoB, Sp2-
rmbpuansauma atoMHbix opbutanen yrnepoga, o- U TT-cBA3N. CTPYKTYypHas u
reomeTpudeckas (uMc-tpaHc-) wusomepus. dPusndeckme CBOWCTBA aslkEHOB.
XnMnyeckne CBOMCTBA: peakuuu MpUCOeaUHEHUS, 3aMeLLEHNs B A-MOSIOXeHNe
npu OBOWHOW CBA3W, nonumMepusaumm u okucrnenus. lNpasuno MapkoBHMKOBA.
KayecTBeHHble peakumn Ha OBOVIHYIO CBA3b. CNOCcobbl NONy4YEHUA U NPUMEHEHNE
arkeHoB.

AnkagueHbil. Knaccudumkaums ankagmeHos (conpsikEéHHble,
N30NNPOBaHHbIE, KyMyriupogaHHbie). OCOBEHHOCTN ANEKTPOHHOIO CTPOEHUSA U
XUMUYECKNX CBOWUCTB COMPSKEHHbLIX AueHoB, 1,2- u 1,4-npucoeanHeHue.
Monnmepunsaumst CONpsXKEHHbIX AMeHoB. Cnocobbl nony4YeHns U NpUMeHeHue
ankagueHos.

AnKuHbl. TomMonormyecknn psg anknHos, obwas dopmyna, HOMeEHKnaTypa
N n3omepus. INEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHWE MOJSIEKYST ankMHOB,
sp-rmbpuamnsaumsi atoMmHbix opbutanen yrnepoga. Pusmyeckne CBOWUCTBA
ankMHOB. XUMWYECKME CBOWCTBA: peakuuMuM MPUCOEANHEHUS, AUMEpPU3aunmn u
Tpumepm3saunm, okmcneHns. KncnoTHole CBOMCTBA anknHoB, MMEHLLMX KOHLIEBYHO
TPOVHYKO CBA3b. KayecCcTBeHHble peakuum Ha TPOoWHYy CBA3b. Crnocobbl
nosly4eHnsa n NpUMMeHeHNe asikMHOB.

ApomaTtunyeckue yrnesogopoabl (apeHbl). [OMOMOrnvyeckun psia apeHos,
obwaa dopmyna, HOMeHknatypa W U30OMepUsA.  OJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTpOeHMe Monekynbl ©OeH3ona. Pusnyeckne CBOUCTBA
apeHoB. XvMunyeckme cBomcTBa 6eH30na 1 ero roMmosioroB: peakunm 3aMeLleHuns
B 6€H30MbHOM KOSbLE M YrNEeBOAOPOAHOM pagukane, peakunn npucoegmHeHuns,
okucneHue romosioros 6eHsona. NpencrasneHne o6 opueHTUPYOLWEM OENCTBUM
3amectutenen B OEH30MbHOM KOMbLUEe Ha npuMepe ankuilbHbIX pagunkanos,
KapbOKCUNbHOW, MOPOKCUITbHOW, aMUMHO- WU HUTPOrpynnbl, aTOMOB rarloreHos.
OCoBeHHOCTM XMMUYECKMX CBOWUCTB cTupona. [lonumepusauus cTtupona.
Cnocobbl nony4yeHns n npMMeHeHne apoMaTnyecKmx yrinesogopoaos.

MpupoaHbin ras. MNMonyTHble HedTsHbIE radbl. HedTb U €€ NponcxoXxaeHue.
KameHHbIn yronb 1 npoayktbl ero nepepabotkn. Cnocobbl nepepaboTkn HedTH:
neperoHka, KPeKUHr (TepMUYECKUN, KaTanuTU4ecKun), pUGOPMUHT, NUPONN3.
[MpoaykTel nepepaboTkm HePTU, UX NPUMEHEHNE B NPOMBbILLNEHHOCTU U B ObITY.

"eHeTU4eckasi CBA3b MexXAy pasfiMyHbIMK Kfiaccamu yrneBoaopoaos.

ONEKTPOHHOE CTPOEHMe rasnioreHnpon3BoaHbIX yrinesogoponos. Peakuun
3aMelleHns rafioreHa Ha MapoKCorpynny, HUATPOrpynny, uUuaHorpynmny,
amunHorpynny. [enctBne Ha ranoreHnpou3BoAHblE BOAHOMO M CAMPTOBOrO
pacTtBopa wénoyn. Bzaumogencrsme guranoreHasikaHoB C MarHMEM U LIMHKOM.
[MoHaTne o) MeTanoopraHNyYecknx CoeMHEHNSAX. Mcnonb3oBaHue
ranioreHnpon3BoAHbIX YrneBogopoAoB B ObITy, TEXHUMKE U NPU  CUHTE3E
OpraHn4yecKux BeLLECTB.

JKcnepuMmeHTanbHble MeToAbl U3YyYeHUs BeLeCTB U UX NpeBpaLLeHUi:
n3yyeHue dom3nyecKknx CBOWCTB yrneBo4oponoB (pacTBOpMMOCTb),
KayeCTBEHHbIX peakuun yrneBogOpOAOB pasfiMYHbIX KrnaccoB (obecuBevvBaHne
GpPOMHOMN UM MOLHOW BOAbI, pacTBOpa NepMaHraHaTa Kanuvsi, B3aMMoLencTeme
auetTuneHa C amMMMadYHbIM pPacTBOpPOM okcuaa cepebpa(l)), kayecTBeHHoe



obHapyxeHue yrnepoga v BOOOpOLa B OpraHMYeckux BellecTBax, MoflydyeHue
aTUIIeHa N U3y4YyeHne ero CBOWCTB, O3HaAKOMIieHUe C Komnnekumsammn «HedTb» u
«Yronb», ¢ obpasyamu nnacTtMacc, KayvyykoB M pPe3uHbl, MOLENUPOBaHUE
MOMeKyn yrneso4opoaoB U rarioreHnpom3BoaHbIX YriieBoLOPOA0B.

Kucnopoacoaepxawme opraHnyeckme coeuHEHUs.

[MpepenbHble ogHoaToMHble cnvpTbl. CTpoeHne monekyn (Ha npumepe
MeTaHona un 3TaHona). Fomonormnyecknn psig, obwas dopmyna, nsomepus,
HOMeHKnaTypa W Knaccudpukaums. Pusndeckne CcBOUCTBA NpenenbHbIX
OAHOATOMHbIX CcnupTOB. BopopogHble CBA3M MexXay MosiekynamMmu CrnupTos.
XnMmuyeckne CBOWCTBA: peakuum 3amelleHus, aerngpartauuu, OKUCIEeHUs,
B3aMMOLENCTBME C  OpraHMYeCKMMU U HEeOpraHM4yecKMMU  KUCNoTamMu.
KayecTBeHHaa peakuma Ha ogHoaTOMHble cnupThl. [enctBue 3aTaHona w
MeTaHona Ha opraHmam 4enoBeka. Cnocobbl MoOMAydYeHUa U NpUMEHEeHne
OLHOATOMHbIX CMMPTOB.

[MpocTble admpbl, HOMeHkKNaTypa n nsomepus. OcobeHHOCTU PU3NYECKUX U
XUMUNYECKNX CBOUCTB.

MHOroaToMHble CAMPTbl — 3TUMEHIMUKONb W rMUuepuH. dusndeckne u
XMMUYECKMEe  CBOWCTBA:  peakumm  3aMelleHusd,  B3auMOOenctsme  C
OpraHN4yeckUMM Uu HeopraHM4YeCcKUMM KUCNOTaMW, KayeCTBEHHas peakuust Ha
MHOroaToMHble  CANPTHI. [MpencraBneHe 0 MexaHUM3Me  peakuun
HyKneounbHOro 3amewieHus. [enctBne Ha opraHuam 4enoseka. Cnocobbl
NosTly4eHnsa n NpUMeHeHne MHOroaToOMHbIX CMIMPTOB.

®eHon. CTpoeHMe MOoseKynbl, B3auMHOE BIUAHWE T[MAPOKCOrpynnbl W
6eH3onbHOro agpa. Pmusndeckme ceonctea deHona. OCoBEHHOCTU XMMUYECKNX
cBoncTtB peHona. KayectBeHHble peakumm Ha eHon. TOKCUMYHOCTL doeHona.
Cnocobbl nony4eHns un npumeHeHne eHona. PeHondopmanegerngHas cMmona.

KapOoHunbHble coeouvHeHus — anbgernabl U KEeTOHbl. JNEeKTPOHHOEe
cTpoeHune KapboHunbHOW rpynnbl. [OMonorvyeckue psiabl  anbaerngos U
KeToHOB, obwasa gopmyna, nsomepmsa u HoMmeHknatypa. Pmsmnyeckne CBOMCTBA
anb4erngoB U KETOHOB. XMMUYECKME CBOMCTBA anbAernoB N KETOHOB: peakunn
npucoeguHeHusi. OKucneHue anbOerMaoB, KavdeCTBEHHble  peakuuMuM  Ha
anbgernabl. Cnocobbl NONy4YeHNa N NpuMeHeHne anb4ermaoB N KETOHOB.

OpOHOOCHOBHbIE  npeaesibHble  kapboHoBble  KMCNOTbl.  OcobeHHoCcTH
CTPOEHUS Monekyn kapOoHOoBbIX KUCNOT. W3omepuss M HOMEHKnaTypa.
dusmyeckme CBOMCTBA OAHOOCHOBHbLIX MNpefernbHbIX KapOOHOBLIX KUCHOT.
BooopogHble c©BSA3M Mexay Monekynamum KapOoHOBbIX KUCAOT. XuMMUYeckue
CBOWMCTBA: KUCIOTHbIE CBOMCTBA, peakuuns atepudumkaunmn, peakuum ¢ y4actmem
yrnesogopogHoro pagukana. OcO6eHHOCTM CBOWCTB MYpaBbWHOW KUCMOTHI.

[MoHATME O nNPOM3BOAHLIX KApOOHOBLIX KUCAOT — CIIOXHbIX 3dmpax.
MHoroobpasune kapboHoBbIX KMCNOT. OCODEHHOCTM CBOWCTB HenpeaesibHbIX U
apoMaTU4ecKnx KapOOHOBbIX KNUCNOT, AnKapbOoHOBbIX KWUCNOT,

rmapokcukapOboHoBbIX KucnoT. [lpeacrtaButeny BbICWUNMX KapOOHOBLIX KUCHAOT:
cTeapuHoBasi, NanbMUTUHOBAsA, ONENHOBAs, JIUHOse8as, JIUHOIEHOB8as! KACNOThI.
Cnocobbl nony4yeHns n npumeHeHne KapboHOBLIX KUCHOT.

CnoxHble acupbl. fomonorndecknn psg, obwias dopmyna, M3omepusa u
HOMeHKnaTypa. ®Pusnyeckne nm XMMuUYeckue CBOWCTBA: MMOPONN3 B KUCIION W
LenoYyHoun cpege.



Kupbl. CTpoeHue, pusmyeckue 1 Xummyeckue CBOMCTBA XUPOB: rMaponn3 B
kmcnom wn wenovHon cpege. OcCOBEHHOCTU CBOWCTB >KMPOB, COAepKaLMX
OCTaTKM HenpeaenbHbIX XUPHbIX KNCNOT. XKnpbl B Npupoae.

MbIna kak conu BbiCLUNX KAPOBOHOBBLIX KMCAOT, NX MOKOLLLEe AeNCTBUE.

O6was xapaktepucTtuka yrnesogoB. Knaccudpumkaumsa yrnesogoB (MOHO-,
an- n nonucaxapugpl). MoHocaxapuabl: rnoko3a, pykTo3a, ranakrosa, pnbosa,
aesokcupmnbosa. Pusnyeckne cBONCTBa U HaxoxaeHue B npupoge. PoTocuHTES.
XnmMnyeckne CBOWCTBA [IIHOKO3bl:  peakumnm C  ydacTUemM  CrMpTOBbIX U
anbOerMgHon rpynn, CnMpToBOoe M MOMOYHOKMCIioe OpoxeHue. [pumeHeHne
rNIOKO3bl, €€ 3HayeHne B XU3HeOeATeNnbHOCTM opraHusama. [ucaxapuibl:
caxaposa, MarnbTO3a n nakTosa. BoccraHaBnusatoLwme n
HeBOCCTaHaBnMBawowue ancaxapuabl. 'mgponua gucaxapugoB. HaxoxaeHue B
npupoade v npumeHeHue. lonucaxapuabl: Kpaxman, FUKoreH wu Lennionosa.
CTpoeHne MakpoMOfeKysn Kpaxmarna, rnvkoreHa v uenntonosbl. dusnyeckme
CBOMCTBa Kpaxmarna un Lennonosbl. XMMUYeCckne CBOMCTBA Kpaxmana: rmaponmns,
Ka4yeCTBeHHasi peakumsi ¢ nogom. XMMnyeckme CBOMCTBa Lennionosbl: rmaponms,
nonyyeHne apupoB Uennonosbl. [loHATME 006 WCKYCCTBEHHbIX BOJIOKHAX
(BMCKO3a, aueTaTHbIN LWESK).

JKcnepuMmeHTanbHble MeToAbl M3YyYeHUS BeLecTB U UX NpeBpalleHUi:
pacTBOPUMOCTb pasfnMYHbIX CNUPTOB B BOAE, B3aMMOAENCTBME 3TaHoma C
HaTpMeM, OKUCIIEHME 3TUNOBOINO cnvpTa B anbAern Ha packanéHHoOM MegHOoWm
NPOBOJSIOKE, OKUCIIEHWE JTUMNOBOro cnupTa LUXPOMATOM Kanus (BO3MOXHO
NCnonb3oBaHWe BUAeoMaTepuaroB), KadeCTBEHHbIE peakuuu Ha anbaeruabl (C
rmgpokcungom anammuHcepedpa(l) n rmgpokengom megu(ll)), peakumsa rnuuepuHa
c rmgpokcugom megu(ll), xmummndeckme cBOMCTBa pacTBOpa YKCYCHOW KUCIOThI,
B3aMMOenCTBMe pacTtBopa rroKo3bl ¢ rugpokecmaom meau(ll), Bsanmogencrene
Kpaxmara c MogoMm, peLleHne akcnepmMeHTasbHbIX 3agad no temam «CnupTbl 1
deHonbl», «KapboHoBble KNCAOTbl. CrOXHbIE 3UPLI».

AsoTcoaepxawme opraHu4eckme coeaNHEeHUs.

AMUWHbI — OpraHu4eckne npomsBoaHble ammuaka. Knaccudukaums aMmHoOB:
anudaTtvyeckue M apomaTuyeckme; nepBuYHble, BTOPUYHbIE U TPETUYHbIE.
CTtpoeHune monekyn, obas opmyna, nsomepusi, HoMeHknaTtypa u usndeckme
cBOMCTBA. XMMMUYECKOE CBONCTBA annudaTn4yecknx aMmmHOB: OCHOBHbLIE CBOMCTBA,
ankunupoBaHue, B3auMoaencTBue nepBuYHbIX aMUHOB C a30TUCTOM KUCIOTOW.
Conu ankunammoHus.

AHUNMH — npeacTaBuUTENlb aMUMHOB apomaTtumyeckoro psiga. CrtpoeHue
aHunNnHa. BsanmMHOe BNUAHME Tpynn aTOMOB B  MOfeKyne aHuiuHa.
OCOBEHHOCTM XUMUYECKUX CBOMCTB aHwWnuHa. KayecTBeHHble peakumm Ha
aHUnMH. Cnocobbl MNONyyYyeHUss W nNpUMeHeHMe anudaTn4yecknx ammnHoOB.
[MonyyeHne aHunNMHa n3 HUTpobeH3ona.

AMUHOKMCOTBI. HOMeHknaTtypa u nsomepuda. OTaenbHble NpeacTaBuTenu
0-aMWHOKUCNOT:  MWUKUH, arnaHuH. ®dusmyeckne CBOWUCTBA aMWHOKUCIIOT.
XnMmnyeckne CBOWCTBA aAMWMHOKUCIIOT KaK  aM@OTepHbIX  OpraHnu4ecKkux
COeaVHEHN, peakumsa nofiMkoHAeHcauun, obpasoBaHMe NenTUaHOM CBA3MW.
Buonornyeckoe 3HayeHne ammHokncnot. CUHTE3 1 rmaponua NenTuaos.



Benkn kak npupogHblie nonumepsbl. [lepBuyHas, BTOpUYHaa U TpeTudHas
CTpyKTypa 6enkoB. XumMunyeckne CBOWCTBa OenkoB: rmaponus, AeHaTypauus,
KayeCTBEHHble peakuumn Ha Benku.

JKCNnepuMeHTanbHble MeToAbl M3y4YeHUs BeLecTB W UX NpeBpaLLeHui:
pacTBopeHue 6enkoB B Bode, AeHaTypaunsa GenkoB Npu HarpeBaHUW, LBETHbIE
peakumm Ha ©Oenkn, pelleHne IKCMepuMMEHTanbHbIX 3agady no Temam
«AsoTcogepxawme opraHun4yeckue coeIUHEHNA» " «Pacno3HaBaHune
OpraHMYeCcKnUX CoOeaUHEHNINY .

BbicoKkomonekynsipHble COeAUHEHUA.

OCHOBHbIE MOHATUS XUMUW BbICOKOMOJIEKYNAPHBIX COEOUHEHUI: MOHOMED,
nonumMep, CTPYKTYpPHOE  3BEHO, CTeneHb  nonvMmepusauuu,  CpeaHsis
mMonekynsipHasa Macca. OCHOBHble MeTOAbl CUHTE3a BbICOKOMOSEKYISAPHbIX
COeANHEHNI — NONUMeEpPU3aLnsa N NONIMKOHOEHCaUNS.

MonumepHble Matepuansl. [lnactMaccbl (NONWATUNEH, MNONUNPONUIIEH,
NONUBUHUNXNOPWUA, MOMAUCTUPOS, NONUMEeTMNMEeTakpunaT, nonvkapboHaThl,
nonuatuneHTepedTanar). YTunmsaums n nepepaboTtka nnacruka.

Qnactomepebl: HaTypanbHbIN Kayuyk, CUHTETUYECKME Kay4yKu
(byTagneHoBbIN, XSTOPONPEHOBbLIN, M30MPEHOBBLIN) U CUINMKOHBLI. Pe3nHa.

BornokHa: HaTypasibHble (XNOMnoK, WepCTb, LWESK), MCKYCCTBEHHbIE (BMCKO3a,
aueTaTHOe BOJIOKHO), CUHTETMYECKne (KanpoH 1 naBcaH).

Monumepsbl cneymarnbHOro Ha3Ha4YeHus (TedpnoH, Kesnap,
9NeKTponpoBoOAdALLME NONNMEpPLI, BuopasnaraemMbie NOSIMMEpPHI).

OKCcnepuMeHTanbHble MeToAbl M3Yy4YeHUs BELWeCcTB W UX MpeBpaLLeHU:
0O3HaKomneHune ¢ obpasuamm NPUPOAHbLIX U UCKYCCTBEHHbLIX BOSIOKOH, MiacTtMacc,
Kay4yyKoB, pelleHMe 3IKCnepumeHTanbHblX 3agady no Teme «PacnosHaBaHue
nnacTMacc 1 BOSIOKOHY.

PacuéTHble 3agaun.

HaxoxageHne monekynspHon dopmyribl OpraHUM4eckoro COeOMHEHUsT Mo
MaccoBbIM [OfIsIM  3fIEMEHTOB, BXOOAWMX B €ro CcoCTaB, HaxoxXaeHue
MOMEKYNApHON (popMyrnbl OpraHN4YecKkoro coeauHeHuss no macce (06BLEMY)
NPO4YKTOB CropaHusi, MO KONMYecTBy BellecTBa (Macce, 0O6bEMY) NPOAYKTOB
peakumm Wu/unm WUCXOAHbIX BELLEeCTB, YCTaHOBIEHWE CTPYKTYpHOW opMynbl
OpraHM4yecKoro BeLLecTBa Ha OCHOBE €ro XMMWYEeCKUX CBOWCTB WM CrnocoboB
nonyvyeHunsa, onpefeneHne OONM BbIXoAa NpoAyKTa peakuun OT TeopeTUYecKu
BO3MO>HOTO.

MexnpeaMeTHbIe CBA3MW.

Peanusaums mexnpegMeTHbIX CBA3EN NpU U3y4eHUM OpraHMYeckon XMmum
B 10 knacce ocyLwlecTBnsieTcsa Yepes3 MCMNofb3oBaHMe Kak OOLMX eCTEeCTBEHHO-
HayYHbIX MOHATUW, TaK W TMOHATUKW, MPUHATLIX B OTAENbHbIX nNpeameTax
€CTECTBEHHO-Hay4HOro LuMKna.

OOwme ecTecTBEHHO-Hay4YHble MOHATUSA: SABMEHME, HayYHbIA  aKT,
rmnoTesa, Teopusi, 3aKOH, aHanu3, CUHTe3, Knaccudukaums, HabnwgeHue,
N3MepeHne, IKCNEPUMEHT, MOAESb, MOOENNPOBaHME.

dusnka: wmartepud, aToM, 3INEKTPOH, MNPOTOH, HEWTPOH, MOSeKyna,
9HepreTMYeCcKnn ypoBeHb, BELLECTBO, Teno, ob6bEM, arperaTHoe COCTOSAHUE
BellecTBa, ou3nyeckme Benn4YMHbl, eOuHULbl U3MEPEHUsl, CKOPOCTb, 3HEpPrus,
mMacca.



Buonorna: knetka, opraHuam, 3kocucTema, Ouocdepa, MeTabonuam,
HacneACTBEHHOCTb, aBTOTPOMHbIN N reTepoTPOdHbIN TUM NUTaHUS, BpoxKeHue,
doTocuHTE3, AbixaHue, 6enku, yrneBodbl, >XUPbl, HYKNEWHOBbIE KUCMOTHI,
dEepPMEHTBI.

"eorpadus: nonesHble nckonaemble, TOMMUBO.

TexHonorusi: nuweBble NPOAYKTbl, OCHOBbI pauMOHaNbLHOrO MUTaHUS,
MotoLMe cpeacTasa, Mmatepuarbl U3 UCKYCCTBEHHbLIX U CUHTETUYECKNX BOSTOKOH.

11 KITACC

ObLWAA U HEOPTAHUYECKAA XUMUA

TeopeTnyeckme OCHOBbI XUMUMN.

Atom. CocTaB aTOMHbIX saep. Xumumyecknn anemeHT. M3otonbl. CTpoeHue
9NEKTPOHHbIX 060NoYeK aTOMOB, KBAaHTOBbIE YKUCa. DHepreTn4yeckne YpoBHU U
noaypoBHU. ATOMHble opbuTtanun. Knaccudukauma XMMUYECKUX 3NeMeHTOB (S-,
p-, d-, f-anemeHTbl). PacnpegeneHne 3nekTPOHOB MO aTOMHbIM opbuTtangam.
ONEKTPOHHbIE  KOHUrypaumm aTtoOMOB  3fIEMEHTOB  MEPBOro—4eTBEPTOro
nepuogoB B  OCHOBHOM U  BO3OY)XAEHHOM  COCTOSIHUM,  9ONEKTPOHHbIE
KOH(pUrypauum MoHoOB. DNeKTpooTpuLaTenbHOCTb.

[Mepunogunyeckuin 3akoH u MNepuoaunyeckas cuctema XMMMYECKUX NTIEMEHTOB
O.W. MeHgeneea. CBaA3b nepnogmMyeckoro 3akoHa u Nepnoamnyeckon cuctembl
XUMUYECKUX ONIEMEHTOB C COBPEMEHHOW TeOopuen CTPOeHUss aTOMOB.
3aKOHOMEPHOCTN M3MEHEHUS CBOWCTB XMMWYECKUX 3NeMEHTOB U obpasyemblx
MMM MPOCTbIX W CMOXHbIX BeLeCcTB MO rpynnam v nepuogam. 3HayeHue
nepuogmyeckoro 3akoHa [1.1. MeHgeneesa.

Xnummyeckaa cBA3b. Buabl XMMUYECKOW CBS3W: KOBarNeHTHas, WMOHHas,
MeTannmyeckas. MexaHnambl oOpa3oBaHUS KOBaNEHTHOW CBA3N: OOMEHHbLIN W
AOHOPHO-aKLENTOPHbIN. QHEPrus 1 AnnHa cBasu. MNonspHOCTb, HanpaBneHHOCTb
M HacblWaemMoCTb KoBaneHTHoW cBs3n. KpaTHble cBs3uW. BogopoaHasi cBs3b.
MexXmMonekynsapHble B3aMO4ENCTBUS.

BaneHTHOCTb M BaneHTHble BO3MOXHOCTU aTomMoB. CBSA3b 3NIEKTPOHHOM
CTPYKTYPbl MOMEKYI C NX reOMeTPUYECKNM CTPOEHEM (Ha npumepe CoeauHEeHUN
35IEMEHTOB BTOPOro nepunoaa).

[MpencraBneHMe O KOMMIEKCHbIX coeauHeHunsax. CocTtaB KOMMMEKCHOro
NoHa: KomnniekcoobpasoBatenb,  NMraHgbl. 3HayeHne  KOMMMEKCHbIX
coeaguHeHun. NoHATHe 0 KoopANHALMOHHON XUMUN.

BewectBa MOMEKyNApHOrO W HEMOSIEKYNSPHOro  CTpoeHud.  Tunbl
KpUCTannmyecknx peLéTok (CTPYKTYp) 1 CBOWCTBA BELLECTB.

MoHATMe o gucnepcHbix cuctemax. ICTUHHBbIE pacTtBopbl. [peacraBneHue
0 KonnouaHblx pacTtBopax. Cnocobbl BbipaXXeHUsl KOHLEHTpauMm pacTBOPOB:
MaccoBas 4onA BewecTBa B pacTBope, MOMSAPHas KOHUEHTpauna. HacbllweHHble
N HEeHaCbILLEHHbIe pacTBOPbLI, pacTBOPUMOCTb. Kpuctannorngparbi.

Knaccudumkauyus n HOMeHKnaTypa HeopraHM4Yecknx BELLIECTB.
TpuBnanbHble  Has3BaHUS  OTAENbHbLIX NpeacTaBUTENEN  HeopraHMYeCcKnx
BELLECTB.

Knaccudukaumsa XxmMmndeckmx peakumn B HEOpraHM4eckon 1 opraHn4yeckou
XUMUN. 3aKOH COXpaHEHNS MAacCbl BELLECTB; 3aKOH COXpaHeHUs1 U npespaLleHns



QHEPrun Npu XMMMUYECKNX peakumsix. Tennosble 3PEKTbl XUMUYECKUX peakuun.
TepMoxmMmuyeckme ypaBHeHUS.

CKOpPOCTb XMMUMUYECKOW peakunmn, eé 3aBUCUMOCTb OT pasfnyHbIX (aKTOpPOB.
["lOMOreHHble 1 reTeporeHHble peakumn. Katanua n katanuaaTtopbl.

Obpatumble K1 HeobpaTumble peakumn. XMMUYECKOE paBHOBECKUE.
KoHcTaHTa Xxumuyeckoro pasBHoBecusi. dDakTopbl, BAUSIOLWME Ha MNOMOXeHue
XUMWNYECKOro paBHOBECUS: TeMnepaTypa, AaBfieHNE U KOHLEHTpaUMM BELLECTB,
yyacTsyowmx B peakuuu. MNpuHumn Jle WaTtense.

nekTponutuyeckaa guccoumaums. CunbHble n cnabble 3neKTponuTbl.
CteneHb auccoumauuun. Cpefa BOAHbIX pacTBOPOB: KUCIOTHAsA, HeWTparbHas,
wenoyHas. BogopogHbin nokasatens (pH) pacteopa. N'mgponua conen. Peakuuu
MOHHOro obmeHa.

OkucnutenbHo-BOCCTaHOBUTENbHbIE  peakuun. CTeneHb  OKUCIIEHUA.
Okucnutens n BoccTaHoBUTEMb. [lpouecCbl OKUCNEHUSI U BOCCTaHOBIEHUS.
BaxHenwmne okucnutenn mn BoccTaHosuTenun. MeTon anekTpoHHoro 6GanaHca.
ONIeKTPOsN3 pacTBOPOB M pacniaBoB BELLECTB.

OKcnepMMmeHTanbHble MeToAbl M3YYEHUS BELECTB U UX NpeBpaLLEHUIN:
pasnoXxeHne nepokcuaga Boaopoda B MNPUCYTCTBUMM KaTanmsaTopa, MoOenu
KpUCTannMyecknx  peweToKk, npoBedeHne  peakuud  MOHHOro  obmeHa,
onpegerneHne cpedbl pacTBOPOB C MOMOLLbI MHOMKATOPOB, U3YyYEeHUEe BIUSHUS
pasnnyHbiX (akTOPOB Ha CKOPOCTb XUMWYECKOM peakuum U MONOXEHNE
XUMUNYECKOro paBHOBECUS.

HeopraHnyeckasa xumwus.

MonoxeHne HemeTannoB B [lepuognyeckon cuctemMe XUMUYECKUX
anemenToB .M. MeHgeneeBa n oco6eHHOCTN CTPOEHUS X aTOMOB. Pusnyeckue
CBOMCTBa HemeTansnoB. AnnoTponua HemeTannoB (Ha NpuMepe Kucropoaa,
cepbl, pocdopa u yrnepoaa).

Bopopoa. lNonyyeHne, omsnyeckne n XMMmM4eckne CBOMCTBA: peakummn C
MeTannamMm “ HemeTannamu, BOCCTaHOBUTENbHble CcBoWCTBa. [uaopuabl.
TonnvBHbIE 3N1EMEHTHI.

"anoreHbl. HaxoxaeHne B npupoae, cnocobbl nonydeHusi, usnyeckne u
XuMunyeckne csomncTea. [lanoreHoBogopoabl. BaxHenwune kncnopoacoaepxawime
coeaguHeHna ranoreHos. JlabopaTopHble N MPOMbILSIEHHbIE CNOCOObLI NOMYyYeHUs
ranoreHoB. [NpuMeHeHne ranoreHoB 1 NX CoOegUHEHUN.

Kucnopoa, 030H. JlabopaTopHble 1 NPOMBbILWNEHHbLIE CNOCOBLI NOMNyYeHUs
kncnopoga. dusnyeckme n XMMmM4eckue CBOMCTBA U NPUMEHEHME Kucnopoga u
o30Ha. Okcnabl U nepokcuabl.

Cepa. HaxoxpgeHue B npupoge, Cnocobbl nosiyvyeHusi, duamyeckue u
xumnyeckune ceonctea. Ceposogopon, cynbduabl. Okcua cepoi(lV), okeua
cepbl(VI). CepHucrtaa un cepHaa Kucnotbl M ux conm. OCoBEHHOCTU CBOWCTB
CepHON KNUCNoThbl. [IpuMeHeHne cepbl U €€ CoeaUHEHNI.

A30T. HaxoxgeHune B npupoge, cnocobbl nonyvyeHus, dusndeckme wu
Xnmmyeckne ceonctea. AMMmak, HUTpmuabl. Okemabl asota. A3oTUcTasd U a3oTHas
Kncnotel M nx conn. OcobeHHOCTU CBOWCTB a30THOM KUCNOThI. [lpnmeHeHwue
asoTa u ero coeanHeHnin. A3oTHble yoobpeHus.

docdop. HaxoxageHne B npupode, crnocobbl nonyyvyeHus, uandeckme wm
Xxnmuyeckmne ceonctea. doccpuabl n gocduH. Okenabl occopa, dochopHas



kncnota mn eé conu. lNpumeHeHne docdopa n ero coeanHeHun. dPocdopHble
yaobpeHus.

Yrnepoa, HaxoxgeHuwe B npupoge. ARNMoTponHble  Moaundukaumu.
dusmyeckme u XMMUYECKMe CBOWCTBA MPOCTbIX BewecTB, 06pa3oBaHHbIX
yrnepogom. Okeung yrnepoga(ll), okewa yrnepoga(lV), yronbHas kucrnota u eé
conn. AKTMBMPOBaHHLIN Yyronb, agcopbunda. dynnepeHbl, rpadeH, yrnepoaHble
HaHOTPYOkWU. MNpumMeHeHne NpoCTbIX BellecTB, 06pa3oBaHHbIX YrinepoaoM, U ero
COeaVUHEHNI.

KpemHuin. HaxoxgeHue B npupoge, cnocobbl nonyyvyeHus, pusnyeckme u
xumnyeckne csonctea. Okemg kpeMHusa(lV), kpemHueBas KucnoTa, CUNUKaThl.
[MpUMeHeHne KpeMHua u ero coegmHeHun. CTekno, ero nosiyyeHve, BuAabl
cTekna.

[MonoxeHne MeTannoB B [lepyognyeckon cucTeMe  XMMUYECKUX
anemeHToB. OCOBEHHOCTN CTPOEHNA ANEKTPOHHBIX 060104EK aTOMOB METAasJIOB.
O6wwme dusnyeckne csonctBa meTansoB. [NpumeHeHne meTannoB B ObITy U
TexHuke. Cnnasbl MeTansnos.

ONEKTPOXUMUYECKUI psg  HanpsbkeHun metannoB. O6wwue cnocobbl
nonyyeHuns MeTarnmnos: rmgpomMeTannyprus, nMpomeTannyprus,
anektpometannyprus. lNoHaTMe o koppo3um meTannoB. Cnocobbl 3awuTbl OT
KOppPO3uM.

O6wasn xapaktepuctuka metannoB |A-rpynnbl [Nepruognyeckon cuctemsbl
XUMUYECKUX 3neMeHToB. HaTpuin wn kanun: nonydenue, usndeckue u
XUMUNYEeCKne CBONCTBA, MPUMEHEHNE NPOCTLIX BELLECTB U UX COEOUHEHUN.

Obwasn xapaktepuctnka metannos |IA-rpynnel MNepunoanyeckon cuctemsbl
XUMUYECKNX aremMeHToB. MarHunm wn Kanbumn: nonyyeHune, uU3NYecke u
XUMU4YecKne CBOWCTBA, MNPUMEHEHME TMPOCTbIX BELECTB U WX COEAUHEHUMN.
XKécTtkocTb BOAbI U cNOCOObI €€ yCTpaHeHuS.

ANMOMUHUIA:  nonyyeHne, uU3anMyeckme UM XMMUYECKMe  CBOMCTBA,
NPUMEHEHNe NPOCTOro BelwlecTBa M ero coeguHeHun. AMoTepHbIe CBOMCTBA
okcuaa v rmgpokcuaa antoMUHUS, rmapoOKCOKOMIMIEKCHI antOMUHNS.

Obwan xapaktepuctmka MeTannoB nob6o4vHbix noarpynn (B-rpynn)
[Mepuoanyeckon CUCTEMbI XMMUYECKNX 3NIEMEHTOB.

dusnyeckne N XmMmmyeckne CBOMCTBa Xpoma 1 ero coegnHeHuin. Okcmabl n
rmgpokeuabl xpoma(ll), xpoma(lll) n xpoma(Vl). Xpomatel n guxpomaTtbl, MX
oKucnutenbHble cBoMcTBa. MNonyyeHne n npuMeHeHne Xxpoma.

dusnyeckne M XUMMUYECKME CBOWCTBA MapraHua M €ero CcoeguHeHun.
BaxHenwmne coeguHeHua wmapradua(ll), wmapradua(lV), wmapranua(Vl) wu
mapraHua(VIl). NepmaHraHaTt kanus, ero OKUCINTENbHbIE CBONCTBA.

dusnyeckne n XMMMYECKNE CBOMCTBA Kenel3a u ero coeanHeHnn. Okeuapl,
rmgpokcungbl n conu xenesa(ll) n xxenesa(lll). Mony4eHne n npumeHeHne xenesa
N ero cnnaBos.

dunsnyeckne n XMMMYeCKMe CBOMCTBa Mean U eé€ coeauHeHun. MNonyyeHne
N NPUMEHEHME Mean N e€ COeqUHEHUN.

LinHk: nony4veHue, usmyeckme n Xxmmmyeckme cBomctBa. AMQOTEpPHbIe
CBOMCTBa OKCMa W ruapokcuga UWMHKA, MOPOKCOKOMMMEKChbl  LUHKA.
[MpuMeHeHne UMHKa 1 ero CoeauHEHUM.



OKCNepuMeHTarbHble MeTodbl M3Yy4YeHUs BEeLeCTB U WX NpeBpalleHui:
n3yyeHne obpasLoB HEMETANMOB, rOpeHne cepbl, pocdopa, XKenesa, MarHis B
Kncnopoge, msydeHve konnekummn «MeTannbl M cnnasbl», B3anMOAENCTBUE
WeNoYHbIX U  WerioMHO3eMernbHbIX  MeTanioB € BOAOW  (BO3MOXHO
nUcrnonb3oBaHWe BuaeomaTepuanos), B3aMMOLEWCTBME LUMHKA W Xenesa C
pacTBOpamMu KUCNOT WU LEeSioven, KayeCTBEHHble peakuun Ha HeopraHuyeckue
aHWOHBI, KATUOH BOAOPOJA M KATMOHbLI MeTannoB, B3anMoaencTane ruapokcnios
anooMVHUA U UMHKaA C pacTBoOpaMM  KUCIMOT W LWEeNoYen, pelueHune
9KCnepuMMeHTanbHbIX 3agad no temam «lanoreHbl», «Cepa 1 eé coeanHeHus»,
«A30T u ocop n wux coegunHeHusa», «MeTannbl rNaBHbIX MOOAMPYNM»,
«MeTannbl NOGOYHLIX NOArPYNM».

XMunA U XKU3Hb.

Ponb xumum B obecnevyeHnn yCTOMYMBOIO pa3BUTUS YeroBeYecTBa.
[MoHATME O HayyHbIX MeTogax MO3HaAHWA W MeToOOoNorMM  HayyHoro
nccrnenoBaHus. HayyHble NpUHUMNBI OpraHu3aumMm XMMMYecKoro npon3BoacCTBa.
[MpombIWwsieHHble CNOCOobbLlI NOMyYEeHUs BaXHEWWUX BewecTB (Ha npumepe
NPOM3BOACTBA aMmuaka, CEpHOW KUCNOTbl, MeTaHona). [lpoMbllneHHble
cnocobbl MonyyYyeHUs MeTannoB W cnnaBoB. XMMWYECKOe 3arpssHeHue
oKpyXawwien cpegbl M ero nocrnegcteud. Pornb xvumum B obecnedeHuu
9HepreTnyeckon 6e3onacHocTu.

Xummna 1 300poBbe  4YernoBeka. JlekapcTBeHHble cpeactBa. [lpasuna
MCMNONb30BaHUA fNeKapCTBEHHbIX npenapatoB. Ponb xumun B pasBuTUK
MeaNLMHbI.

XMUS MULLK: OCHOBHbIE KOMMOHEHTHI, nuwiesble fobaBku. Pornb xumun B
obecneyeHnn nuLeBon 6e3onacHoOCTM.

KocmeTnyeckne un napgromepHble cpeactsa. bbitoBas xumus. [MpasBuna
BGesonacHoro Mcnonb3oBaHWA npenapaTtoB ObITOBOM XMMUMM B MNOBCEAHEBHOW
XU3HMW.

XUMUS B CTPOUTENBLCTBE: BaXXHENLLME CTpoUTENbHbIE MaTepuarnsl (LEMEHT,
GeToH).

Xnmus B cenbckoM xo3anctee. OpraHnyeckne n MuHeparnbHble yaobpeHus.

CoBpeMeHHble KOHCTPYKUMOHHbIE MaTepuanbl, Kpacku, CTEKMO, KepaMuka.
MaTepuanbl na aNeKTpoHUKU. HaHoTexHonoruu.

PacuéTHble 3agaun.

PacuéTbl: Macchbl BewecTBa Unn o6bEmMa rasoB Nno M3BECTHOMY KOSNIMYECTBY
BelllecTBa, Macce unm ob6bLEMY OAHOro M3 y4acTBYHOLMX B peakuun BewecTs,
Maccbl (06bE€ma, KonuyecTBa BeLLECTBa) MPOAYKTOB peakuuu, ecrnim ogHO U3
BELLECTB MMeEET npumecu, maccbl (06bEMa, KonM4ecTBa BeELLECTBA) Npoaykra
peakuun, ecnu OOHO M3 BELLECTB AaHO B BMAe pacTBopa C onpeaenéHHoum
MaccoBOW [Ofen pacTBOPEHHONO BeLLecTBa, MacCcOBOW [JONM U MOJSSIPHOWN
KOHUEHTpauun BewecTBa B pacTBope, AONM BbIXOOa MNpPoAyKTa peakuuu oT
TeopeTUYECKM BO3MOXHOIO.

MexxnpeamMeTHbIe CBA3MN.

Peanunsaums MexnpegMeTHbIX CBsi3eM Mpu u3yvyeHunm obwen wu
HeopraHnyeckon xmmum B 11 Knacce ocyLlecTBnseTcsa Yepes NCnosib30BaHne Kak
00LMX eCTECTBEHHO-HAYYHbIX NMOHATUNA, TaK U NOHATUN, NMPUHATBIX B OTAEMNbHbIX
npegmeTax ecCTeCTBEHHO-Hay4HOro Lukna.



OOwue ecTecTBEHHO-Hay4Hble TMOHATUSA: SIBlEHMEe, HaydHbld  dakT,
rmnoTesa, Teopusi, 3aKOH, aHamnu3, CUHTE3, Kraccudukauusi, NepuoanyHOCTb,
HabnogeHne, N3aMepeHne, 3KCNepMMEHT, MOAernb, MOAENMPOBaHME.

®dusnka: martepusi, MUKPOMUP, MaKPOMUP, aToOM, INEeKTPOH, MNPOTOH,
HENTPOH, WOH, W30TOMbl, PAaAMOAKTMBHOCTb, MONeKyna, SHepreTU4ecKui
YPOBEHb, BELLECTBO, Teno, O0O0bEM, arperatHOe COCTOSIHME BELIECTBa,
naeanbHbIN ras, @U3NYeckMe BENUYMHbI, eANHULbI WU3MEpPEeHUsl, CKOPOCTb,
3Heprus, macca.

Buonoruna: knetka, opraHu3m, aKocuctema, Ouocdepa, meTabonuswm,
MaKpO- U MUKPO3NEMEHTbI, BGenku, Xupbl, YrneBoAbl, HYKNEWHOBbIE KUCMOThI,
bepPMEHTbI, FOPMOHbI, KPYrOBOPOT BELLECTB 1 NOTOK 3HEPTNN B SKOCUCTEMAX.

Feorpadums: MuHepansl, ropHble NOpPoabl, NONe3Hble UCKonaemMblie, TONMMBO,

pecypcsbl.
TexHonorvsa: XuMmyeckasi MPOMbILLNEHHOCTb, MeTanmnyprus, CTPoOUTENbHble
maTepuarnsi, CEMbCKOX035ANCTBEHHOE NPOU3BOACTBO, nuLiesas

NMPOMbILLNIEHHOCTb,  (papMaueBTUYeckass MPOMbIWNEHHOCTb, MPOM3BOACTBO
KOCMETMYECKMX MpenapaToB, MPOU3BOACTBO KOHCTPYKLMOHHbLIX MaTepuarnos,
3MEeKTPOHHas MPOMbILLIIEHHOCTb, HAHOTEXHOMOTUM.



NNAHNPYEMbBIE PE3YIIbTATBI OCBOEHUA NMPOIMPAMMbBI MO XMW HA
YIMYBJIEHHOM YPOBHE CPEOHEIO OBLWEIO OBPA3OBAHNA

JINYHOCTHbIE PE3YJIbTATbI

B coOTBETCTBMM C CUCTEMHO-OEATENIbHOCTHLIM MNOAXOA0M B CTPYKType
NINYHOCTHBIX pe3ynbTaTOB OCBOEHUS npegMeTta «XMMus» Ha YPOBHE CpedHero
obuwero obpasoBaHus BblAeNeHbl Ccregylowme COCTaBnsAoLWMe: OCO3HaHME
o0yvyaloLmMMNCcs POCCUNCKOW  FPaXOaHCKOM MAEHTUYHOCTWU; TOTOBHOCTb K
camMopasBUTUIO, CAMOCTOATENTbHOCTU N CaMOONpeaerieHunto; Hanudine MoTMeaumm
K OOYy4YeHWUI0; FOTOBHOCTb WM CMOCOBHOCTb OBy4alolmMxca pPyKoBOACTBOBATLCSA
NPUHATBIMM B OOLlecTBe npaBunaMmm W HOpMaMu MNOBEAEHUN; Hanuyve
NPaBOCO3HAHNA, 3SKOFOMMYECKOW KymnbTypbl; CMNOCOBHOCTb CTaBUTb LEnn U
CTPOMUTb XXM3HEHHbIE NIiaHbl.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUSA npeaMeTa «Xumusi»  OoTpaxaroT
ChOpPMUPOBAHHOCTb OMbiTa MO3HABaTENbHOM W MNPaKTUYECKOW OeATerbHOCTU
obyvaroLmxcs B npouecce peanusaumm obpasoBatenbHON AeATENbHOCTMU.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHWA npeaMeTa «XumMusi»  OTpaxaroT
COpPMNPOBAHHOCTb OMbiTa MO3HABaTENIbHOM W MNPaKTUYECKOW OeATerbHOCTU
obyvatoLmxcs B npouecce peanu3aumm obpasoBaTenibHON AEATENbHOCTU, B TOM
4yucre B YacTu:

1) rpaxgaHCKOro BOCNUTaHUS:

OCO3HaHMs1  OOy4allMMMUCA  CBOMX  KOHCTUTYLMOHHbIX  MpaB MU
00513aHHOCTEN, YBaXXEHUS K 3aKOHY U NpaBOMOPSAKY;

npeacTaBrieHnst O coumarnbHbIX HOpMax W npaBuiiax MeXTMYHOCTHbIX
OTHOLLEHN B KONNEKTUBE;

FOTOBHOCTU K COBMECTHOW TBOPYECKOW [OeATEeNbHOCTM Mpu  CO34aHUK
y4yeOHbIX MPOEKTOB, pelleHnn y4ebHbIX U No3HaBaTeNbHbIX 3a4ad, BbIMOSIHEHUN
XUMUNYECKNX IKCNEPUMEHTOB;

CMoCOBHOCTM MNOHMMATb W MNPUHUMATb MOTMBbLI, HAMEPEHUs, JOTUKY W
aprymeHTbl ApYrux Npy aHanuae pasnuyHbiX BUOOB y4eOHOM AeATeNbHOCTY;

2) naTpMOTUYECKOro BOCNUTAHUSA:

LEHHOCTHOrO OTHOLLUEHUSI K WCTOPMYECKOMY W Hay4yHOMY Hacneguvo
OTEYECTBEHHON XMUU;

yBaXeHUs K npoueccy TBopyecTBa B obnactm Teopum U NpakTU4eCcKoro
NPUNOXEHNUS XMMWKW, OCO3HaHMS TOro, YTO AaHHble HaykM ecTb peaynbTtar
OANUTENbHbIX  HabNAEHWA, KPOMOTNMBLIX  3KCNEPUMEHTAsbHbIX  MOWUCKOB,
MOCTOSIHHOMO TpyAa YYEHbIX U NPaKTUKOB,;

WHTEepeca M NO3HaBaTelflbHbIX MOTUBOB B MOSIyYEHUU M MOCNenyoLem
aHanuM3e  uHdopMauunm O  nepefoBblX  AOCTUMXKEHUSIX  COBPEMEHHOM
OTEeYECTBEHHON XMUU;

3) AyXOBHO-HPABCTBEHHOIo0 BOCNUTaHUA:

HPaBCTBEHHOrO CO3HAHWUS, 3TUYECKOro NOBeAEHMS;

CnocobHOCTM  oueHMBaTb CUTyauun, CBsi3aHHble C  XUMUYECKUMU
ABNEHUAMU, N NPUHUMATb OCO3HaHHbIE PELUEHUSs, OPUEHTUPYSCH Ha MOparibHO-
HPaBCTBEHHbIE HOPMbI U LLIEHHOCTH;



rOTOBHOCTW OUEHMBaTb CBOE MoBedeHue U MOCTYNKNU CBOUX TOBapuLlen c
NO3NLMA HPABCTBEHHbIX N MPaBOBbIX HOPM U C YYETOM OCO3HAHUS NOCNeacTBUN
MOCTYIKOB;

4) choopMnpoBaHMA KynbTypbl 340POBbA:

MOHMMaHUA LEHHOCTENM 340poBoro Ku 6e3onacHoro obpasa  Ku3HW,
Heob6XOANMOCTN OTBETCTBEHHONO OTHOLLEHMSI K COBCTBEHHOMY (PM3MYECKOMY U
NCUXMYECKOMY 3[0POBbIO;

cobniogeHnss npaeun 6e3onacHoro obpaleHus ¢ BewlecTBamMn B ObITy,
NnoBCeQHEBHOM XU3HW, B TPYAOBOW AEATENbHOCTMU;

MOHMUMaHUA LUEHHOCTM MpaBun  WHAMBUAOYANbHOrO W KOMMEKTUBHOIO
BGesonacHOro nosBefeHust B CUTyauusix, yrpoxarLmnx 340p0BbIO U XXU3HW NI0AEN;

OCO3HaHWs NOCNEeACTBUA N HENPUATUS BpeaHbIX NpuBblYeKk (ynoTpebneHus
arkorossi, HAapKOTUKOB, KYpeHUs);

5) TpyAoBOro BOCNUTaHUA:

KOMMYHWKaQTUBHOM  KOMMNETEHTHOCTM B  Yy4ebHO-uccregoBaTesribCKom
OEATEeNbHOCTN, O0OLEeCTBEHHO MOMIe3HOM, TBOPYECKOM W  Apyrnx Buaax
OEeATEeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yaCTue B peLlleHUN NpakTUYeckux 3agad
coumanbHOM HanpaBfeHHOCTU (B paMKax CBOErO Kracca, LUKOMbI);

NHTEpeca K NpakTUYeCcKkoMy M3y4yeHuto npodeccuii pasnnMyHoro poga, B TOM
4yucrie Ha OCHOBE NPUMEHEHUS NPeAMETHbIX 3HAHUIN NO XUMWUN;

yBaXXeHUs K Tpy4y, nogam Tpyaa v pesynbtatam TPyAoBOW AeATENbHOCTY;

FOTOBHOCTU K OCO3HaHHOMY BbiOOpY WHAMBMAYANbHOW TpPaeKTopum
obpasoBaHus, Oygyuwien npodeccnn n peanu3aumm COBCTBEHHBLIX KU3HEHHbIX
NMaHOB C YY4ETOM JIMYHOCTHBIX MHTEPECOB, CMNOCOBHOCTEN K XUMUUN, NHTEPECOB U
notpebHocTen obLEeCTBa;

6) aKonorn4yeckoro BOCNUTaHuA:

9KOMOrn4eckn LenecoobpasHoro OTHOLIEHWA K MpUpoAde Kak MCTOYHUKY
CYLLIECTBOBAHUS XN3HWN Ha 3emne;

NOHMMaHUA rnobanbHOro xapakrtepa 3KoMormyeckux npobnem, BRMSHUS
9KOHOMUYECKNX NPOLLECCOB Ha COCTOSAHME NMPUPOOHON U coLmarnbHON cpeabl;

OCO3HaHUs HeobXOOMMOCTU WUCMOMb30BaHUA OOCTMXEHUA XUMUW  ONs
peLLeHns1 BONPOCOB pauMOHanbHOro NpMpoaonoNnb30BaHus;

aKTUBHOrO HEeNpuaATUA  OEWCTBUW, NPUHOCALMX Bpen OKpyXatoLlen
NPUPOOHON cpefe, YMEHUSA MpPOrHo3mMpoBaTb HebnaronpuaTHbIE 3KONOrMyeckme
nocrneacTesnsa NpeanpuHMMaeMblx OENCTBUA N NpeaoTBpaLlLaTth Ux;

HaNU4NA PasBUTOrO0 3KONOMMYECKOTO MbILLSIEHNS, SKOFIOMMYECKON KynbTypbl,
onbITa AEeATENbHOCTH 9KONOrn4yecKomn HanpaBrneHHOCTH, yMeHUs
PYyKOBOACTBOBATLCA MMM B MO3HaBaTENbHOM, KOMMYHUKATUBHOW N COLMANbHON
npakTuke, CMNocOBGHOCTM WU YMEHUST aKTUBHO MNPOTMBOCTOATbL MAEO0NOrm
xemopobuu;

7) LEHHOCTN Hay4HOro NO3HaHus:

MMPOBO33PEHUS, COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHIO pPa3BUTUS
HayKn 1N obLeCTBEHHOW NPaKTUKK;

MOHUMAHUSA CREeUNUKA XUMUN KaK HayKu, OCO3HaHUs €€ ponv B
dopMMPOBaAHMM pPaALMOHANIBHOTO HAYYHOrO MbILWIEHUS, CO34aHMU LIeSTOCTHOro
npeacTtaBneHnst 06 OKpyXKarLweM MUpe Kak 0 equHCTBE NpUpoabl U YyernoBeka, B



NO3HAHMM MPUPOOHbLIX 3aKOHOMEPHOCTEM U pelleHun npobnem CcoxpaHeHus
NpPUPOAHOro paBHOBECUS;

yb6exxgéHHOCTM B  0OCOBOM  3HAYMMOCTU XMMUM ONS  COBPEMEHHOW
uMBMNM3aUMnN: B €€ TyMaHUCTMYEeCKOM HanpaBfeHHOCTU W BaXXHOW ponuv B
co3gaHMM HoBoW 0asbl MartepuarnbHOW KynbTypbl, B peweHuMn rnodanbHbiX
npobnemM ycToM4MBOro pasBUTUS YErlOBEYECTBA — CbIPbEBOW, 3HEPreTU4EeCcKon,
NMALLLEBON M 3KONOrMyeckon 6e3onacHoCTu, B pasBnuTun MeanumnHel, obecnevyeHmnn
YCrOBUIA YCMNELHOro Tpyaa MU 3KOSIOrm4yeckn KOMOPTHOWM XXN3HU KaXKaoro YneHa
obuiecTBa;

€CTECTBEHHO-HAy4YHON T[PaMOTHOCTU: TMOHMMaHUSA CYLHOCTU METOAOB
NO3HaHWUS, UCMNOJIb3YEMbIX B €CTECTBEHHbIX HayKkax, CNOCOBHOCTN UCNONb30BaTb
nonyvyaemble 3HaHUA AN aHanmn3a u 06 bACHEHUNA ABNEHUI OKPYXXKatoLero mvpa
N  NPOUCXOOAWMX B HEM UIMEHEHUW, yMeHus pgenatb OOOCHOBAHHbIE
3aKMOYEHNA HA OCHOBE Hay4dHbIX (PAKTOB M UMEKLWMXCA AaHHbIX C LEnbto
nosTly4eHnsa JOCTOBEPHbIX BbIBOAOB;

CNOCOBHOCTM CaMOCTOATENbHO MCMONb30BaTb XUMWYECKMEe 3HaHus Ons
peweHus Nnpobnem B peanbHbIX XXU3HEHHbIX CUTYaLUSX;

NMHTepeca K NO3HaHMI0, ccrneaoBaTenNbCKON OEATENBbHOCTY;

rOTOBHOCTM W  CMOCOBHOCTM K  HenpepbiBHOMY o0Opas3oBaHuiO U
camoobpa3oBaHuIO, K aKTUBHOMY [MOSIyYEHUKO HOBbIX 3HaHWA MO XUMUU B
COOTBETCTBUM C XXU3HEHHBLIMW NOTPEBHOCTAMMU;

UHTepeca K  0COBEHHOCTAM Tpyoa B pasnunyHbliX  cdepax
npodeccuoHanbHOM AeATENbHOCTH.

METAMNPEOMETHbBIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbhl OCBOEHMS NPOrpaMmbl MO XMMUN Ha YPOBHE
cpegHero obuero obpasoBaHus BKIIOYAIOT:

3Hauumble  ana  OpMMPOBaAHUA  MUPOBO33pPEHMST  obByvaroLmxcs
MeXancumninHapHble (MexnpeameTHble) obLleHayyYHble NOHATUSA, OTpaxarowme
LENOCTHOCTb HAay4yHOM KapTWUHbl MUpa W cneuuduky MEeToOOB MO3HaHUS,
MCNONb3yeMbIX B €CTECTBEHHbIX Haykax (MaTepusi, BeLEeCTBO, 3SHeprus,
siIBNEeHne, Mnpouecc, Ccuctema, HayudHbld  akT, npuHuMn, runoTtesa,
3aKOHOMEpPHOCTb, 3aKOH, Teopusl, uccrefoBaHwe, HabnwaeHue, U3MepeHue,
9KCNEPUMEHT 1 Apyrue);

yHUBepcarnbHble y4yebHble AencTBNSA (NO3HaBaTeNbHbIE, KOMMYHUKATUBHbIE,

perynsiTuBHblE), obecneymBatoLwme dopmupoBaHme PYHKLMOHANBHOM
rPaMOTHOCTU U CoLMarnbHOM KOMNETEHLUNN 0BYyYaloLMXCS;
CMOCODOHOCTb oby4atoLmxcs ncnonb3oBaTb OCBOEHHbIe

MeXOMCUMNINHapHbIE, MMPOBO33PEHYECKNE 3HAHUSA N YHMBEpPCAlibHblE YY4ebHble
AencTBUS B NO3HaBaTESTbHOM N COLMANbHOW NpakTuKe.

MeTanpeameTHble pesynbTaTbl OTpaXkalT OBMafdeHue YHuBepcarbHbIMU
y4yebHbIMM  MNO3HaBaTeNbHbIMW,  KOMMYHUKATUBHbBIMW U PErynsTMBHbIMU
NENCTBUAMMN.

No3sHaBaTenbHble YHUBepcarbHble y4eOHble AeNCTBUA
1) 6a3oBble nornyeckme AenMcTBUsA:



CaMOCTOATENbHO  (bopMynupoBaTte W akTyanusupoBaTb  npobnemy,
paccMmaTtpuBaTb €€ BCECTOPOHHE;

onpenenaTb Uenu OeATenbHOCTWU, 3agaBasli napamMeTpbl U KpUTepun ux
OOCTWXKEHUsI, COOTHOCUTb pe3ynbTaTbl OEATENbHOCTU C  MNOCTaBfEHHbIMU
Lensamm;

NCrnonb3oBaTb MPM OCBOEHUM 3HAHUMA MPUEMbBI NOMMYECKOro MbILUSEHMS:
BblAENATb XapakTepHble NPU3HAKM NOHATUIA U yCTaHaBNMBaTb MX B3aMMOCBSA3b,
NCnonb3oBaTb COOTBETCTBYIOLLME NOHATUS ANA 0ObACHEHMS OTAENbHbIX PaKTOB
N ABNEHUN;

BblOMpaTb OCHOBaHMSA W KpuUTepun Ana Knaccudukaumm BeLecTB W
XUMUYECKNX peaKkLmii;

yCTaHaBnueaTb MNPUYNHHO-CNEACTBEHHbLIE CBA3N MeXay W3yvyaemMbiMu
SABNEHUAMU;

CTPOUTb JOrM4eckme paccyxaeHmsa (MHAYKTUBHbIE, OEeAYKTUMBHbIE, MO
aHanormm), BbISIBNATb 3aKOHOMEPHOCTU M MPOTUBOPEYUS B pacCMaTpuBaeMbiX
ABNeHnaX, GoOpMynmMpoBaTh BbIBOAbI U 3aKMOYEHUS;

NPUMEHATL B Npouecce No3HaHMs UCMNONb3yeEMbIE B XMUN CUMBOSNYECKME
(3HakoBble) Mmogenu, npeobpasoBbiBaTb MOAEfbHbIE MNPEeACTaBneHns —
XUMUYECKMI 3HAK (CMMBOM) 3NeMeHTa, Xumuyeckass ¢opmyna, ypaBHEHue
XUMUYECKON peakuum — Tnpu  peleHMn Yy4ebHbiX MO3HaBaTeNbHbIX U
NnpakTU4YeCKMX 3agad, NPUMEHSATb Ha3BaHHble MOAESbHbIE NpeAcTaBreHus ans
BbISIBMIEHMSI XapaKTEPHbIX MPU3HAKOB WM3Yy4aeMblX BELWECTB U  XUMUYECKUX
peakumi.

2) 6asoBble uccregoBaTesibCkne AeNCTBUSA:

BNageTb OCHOBaMW METOAOB HAY4YHOro MO3HAHUS BELLECTB U XUMWUYECKUX
peakumi;

dopmynupoBaTb LenM M 3agavM  UCCrefoBaHWS,  MCNonb3oBaTb
NMOCTaBfIEHHbIE U CaAMOCTOATENBHO CAOPMYIMPOBAHHbLIE BOMPOCHI B KayecTBe
WHCTPYMEHTa NO3HaHUs U OCHOBbI AN POPMMPOBAHUS TMNOTE3bI MO NPOBEpPKE
NPaBWibHOCTN BbiCKa3biBaeMbIX CYXXOEHUN;

BNageTb HaBblkaMW CaMOCTOATESNIbHOrO MfaHUPOBAHMSA W MNPOBEOEHUS
YYEHNYECKNX SKCNEPUMEHTOB, COBEPLUEHCTBOBATL YMEHUSA HabnogaTb 3a XO40M
npouecca, CaMOCTOATENbHO MPOrHO3MpoBaTb €ro pesynbTaTt, PopMynupoBaTb
06o0weHnss ”  BbiBOObl  OTHOCUTENbHO  AOCTOBEPHOCTM  pe3ynbTaToB
nccneaoBaHusi, COCTaBNATb 06OCHOBAHHbLINM OTYET O NpoaenaHHon paboTe;

npuobpeTaTb ONbIT YYEHUYECKON WCCNEeaoBaTENbCKOM U MPOEKTHOM
OEATENbHOCTN, MNPOSABNATL CMOCOOHOCTL M FOTOBHOCTb K CaMOCTOATENIbHOMY
MOUCKY METOAOB pEeLUEeHUs1 MNPaKTUYEeCKUX 3aday, MPUMEHEHUI0 pPasfNYHbIX
MEeTOA0B NO3HAaHUS.

3) paboTta ¢ uHcpopmaumen:

OPMEHTMPOBATLCA B PasfNU4YHbIX WCTOYHWKAX WHopMaumm (Hay4Ho-
nonynsdpHas nutepatypa XUMWYECKOrO COAEP)KaHUSA, crpaBo4vHble nocobus,
pecypcbl HTepHeTa), aHannanpoBaTb MHOPMAaLMIO pa3NNYHbIX BUAOB U hOpM
npencTaBneHns, KpUTUYECKM oLeHuBaTb eé AOCTOBEPHOCTb 7
HENPOTMBOPEYMBOCTD;



dopmynupoBaTtb 3anpocbl U MPUMEHSTb pasfiMyHble MeToAbl NPU NMOUCKe n
oTbope WH(opmaumm, Heobxoanmmon Ans  BbINOMHEHMA Yy4ebHbiX 3agad
onpegenéHHoro Tmna,;

npuobpeTaTb OMbIT MCNONb30BaHUS MHGPOPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOJSTOMNA N Pa3NNYHbIX MOUCKOBbLIX CUCTEM,;

camMocToATeNnbHO BblbupaTb  ONTMManbHyld GOopMy npeacTaBreHns
NHopMaLmKn (CxeMbl, rpadukun, guarpaMmmbl, Tabnuubl, pPUCYHKU U apyrue);

ncnonb3oBaTb HayYHbI SA3bIK B KayecTBe cpeactsa npu pabote c
XUMNYECKON UMH(popMauunen: nNpUMEHATb MexXnpeameTHble (dusndeckune u
MaTeMaTu4ecKme) 3Hakm n CMMBOSbI, (hopmynbl, abbpeBuaTypbl, HOMEHKNATYPY;

ncnonb3oBaTb 3HAKOBO-CUMBOJIMYECKME CcpeancTtBa HarnaAgHOCTU.

KomMMyHMKaTUBHbIe yHUBepcarbHble y4eOHble AeACTBUA:

3agaBaTb BOMPOCHI MO CyLecTBy 0OCyxgaemMon TeMbl B XOA4e Avarora
n/vnu gUuckyccum, BbickasblBaTb naen, opMynupoBaTb CBOW NpeasioXeH s
OTHOCUTESNbHO BbINONHEHMS NPeaIOXKEeHHOM 3a4a4u;

BbICTynaTb C Npe3eHTauMen pesynbTaToB No3HaBaTeNbHOW OEATENbHOCTMH,
MOSTYYEHHbIX CaMOCTOATENIbHO WM COBMECTHO CO CBEPCTHUKaMW  npwu
BbIMOSIHEHUN  XMMUYECKOro  3KCMepuMeHTa, npaktudeckon paboTel Mo
nccnegoBaHUIO CBOMCTB U3yYaeMblX BELLECTB, peanu3aumm y4ebHoro npoekTa, u
dopmynmpoBaTb BbIBOAbI NO pe3dyfibTataM NPOBEAEHHbIX UCCedoBaHUN MYyTEM
cornacoBaHus No3nunn B xoae obcyxgeHna n obmeHa MHEHUSIMU.

PerynsaTuBHble yHuBepcasnbHble y4ebOHble AeCTBUA:

CaMOCTOATENbHO MMaHUpoOBaTh M OCYLLECTBMASATb CBOK MO3HaBaTElIbHYIO
OEeATeNnbHOCTb, onpefenss eé uenu v 3agadun, KOHTponmpoBaTb U MO Mepe
HeobXO4MMOCTU KOpPPEKTUpOBaTb MpegnaraemMbli  anroputMm  OenucTBUin  Npwu
BbIMONMHEHMN Y4YeBHbLIX WM UccnegoBaTenbCKMX 3agad, BblbupaTb Haubonee
9(PPEKTUBHBIN CNOCODO MX peleHns C YYETOM MOSMyYEeHUS HOBLIX 3HAHUN O
BELLECTBAX U XMMUYECKNX peakuusix;

OCYLLIECTBNSATb CAMOKOHTPONb AEeATEeNbHOCTU Ha OCHOBE camoaHanusa u
CaMOOLIEHKMN.

NMPEOMETHBIE PE3YJIbTATDI

MpegMeTHble pe3ynbTaTbl OCBOEHUS MporpammMbl MO XMMWUW  Ha
yrnybnéHHomMm ypoBHE Ha ypOBHE cpegHero obuiero obpasoBaHusi BKNOYaKOT
cneuundmyeckme ans ydebHoro npegmeTta «XUMUS» Hay4YHble 3HAHUS, YMEHUS U
crnocobbl OEACTBUIA NO OCBOEHMUIO, UHTepnpeTauum 1 npeobpasoBaHUO 3HAHUN,
BMAObl OEATEeNbHOCTM MO MOJTYYEHMUIO HOBOMO 3HAHWSA U MPUMEHEHWUIO 3HAHUN B
pasnU4YHbIX Y4EOHbIX CUTyauusiX, a Takke B pearnbHbIX XU3HEHHbIX CUTyauusXx,



CBA3aHHLIX C Xumuen. B nporpaMmMe Mno XumMmmn npeameTHble pe3yribTaTbl
npeacrtaBrieHbl MO rogam n3yvyeHus.

10 KINTACC

MpeoMmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHumyeckas XuMuUs»
oTpaxaroT:

chopMNpPOBAHHOCTb MPEACTaBIEHNA: O MECTEe U 3HAYEHUN OpPraHnyYecKom
XUMUN B CUCTEME E€CTECTBEHHbIX HayK U eé ponu B obecrneyeHnn yCcTOM4MBOro
pa3BUTUS YenoBevecTBa B pelleHMn NpobnemMm 3KONOrMyeckom, SHepreTn4ecKon
N nuweson 6GesonacHoOCTW, B pPasBUTUN  MeaULUMHbI, CO34aHUM  HOBbIX
MaTepuanoB, HOBbIX MCTOYHUKOB 3HEprnn, B obecrnevyeHun paumoHanbHOro
NpPUPOAONONb30BaHMSA, B (DOPMUPOBAHUN MUPOBO33PEHUS M OOLLEN KyNbTypbl
yenoBeka, a TaKkKe 9SKOoMorm4yeckn OOOCHOBAHHOMO OTHOLWIEHUSI K CBOEMY
340pPOBbIO N NMPUPOAHON Cpeae;

BNageHne CUCTEMOM  XMMWYECKUX  3HAHUKW, KOTopasi  BKIHOYaEeT:
OCHOBoOMonarawwmne TMOHATUA — XUMUYECKUN 3femMeHT, aToM, €4po U
9NeKTpoHHaa obonoyka atoma, s-, p-, d-aToMHble opbuTanu, OCHOBHOE W
BO3OYXQEHHOE COCTOSIHMS aTtoma, rmMbpuamsaumsi aTOMHbIX opOuTanen, WOH,
MOMEeKyna, BaNneHTHOCTb, 3NeKTPoOTPULATENbHOCTb, CTENeHb OKUCIEHMS,
XMMMYECKas CBA3b, MOSb, MOMSpHaA Macca, MONSApPHbIi O6bEM, YyrnepogHbIn
ckeneT, (pyHKUMOHanNbHas rpynna, pagukan, CTPYKTypHble  opMynbl
(pa3BépHyTble, COKpaLLUEHHbIE, CKENeTHble), W30Mepusl CTPYKTypHas WU
NPOCTPaHCTBEHHas (reomeTpudeckasl, onTuyeckasi), 13oMepbl, FOMOSIOrMYECKNI
psg, roMosiorn, yrreBOoAopOAabl, KACIOPOA- U asoTcogepkaliue opraHuveckue
COeaVHEHNHA, MOHOMEP, MONUMEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOSEKYMSAPHbIE
coeguHeHnda; Teopun, 3akoHbl (nepuogmyvecknn 3akoH [. WN. Menpgeneesa,
Teopus CTpoeHns opraHmnydeckmx selects A. M. bytnepoBa, 3aKoOH COXpaHeHus
MaccCbl BELLECTB, 3aKOH COXPaHEHMUs1 N NMPeBpPaLLEHNS SHEPTUN MPU XUMUYECKNX
peakumnsax), 3akOHOMEPHOCTU, CUMBOSMNYECKUI A3bIK XMMUK, MUPOBO33pEHYECKMNE
3HaHUA, nexawme B OCHOBE [MOHMMAaHUS TMPUYMHHOCTM U CUCTEMHOCTU
XUMUYECKUX SIBIEHUN; NPEACTaBfEHUS O MeXaHM3Max XUMWYECKUX peakuuin,
TEPMOANHAMUYECKMX U KUHETUYECKUX 3aKOHOMEPHOCTSIX MX MpPOTEKaHus, O
B3aVMHOM BfUSIHUM aTOMOB W rpynn aTOMOB B MofeKynax (MHOYKTUBHbBIA M
Me30MepHbI 3ddekTbl, opueHTaHTbl | 1 Il poga); dbakTonornyeckme ceegeHms o
CBOWCTBaX, cocTaBe, MofiyyeHun m 6e30rnacHOM WCMONb30BaAHUN BaKHEMLLMX
OpraHM4yeckux BewecTB B ObiTy M NpaKkTU4EeCKOW OeATEeNbHOCTM 4YeroBeka,
o0WMX HayyHbIX MpUHUMNAX XUMUYECKOro npous3BoacTBa (Ha npumepe
Npou3BoACTBa MeTaHomna, nepepaboTkn HedTK);

ChOpMUPOBAHHOCTbL YMEHWUW: BbISABNATb XapaKTepHble MPU3HaKNM NOHATUN,
yCTaHaBNuBaTb UX B3aMMOCBSI3b, UCMOMb30BaTb COOTBETCTBYIOLLME NOHATUSA NPU
onucaHum coctaBa, CTPOEHUS U CBOWNCTB OPraHNYeCcKUX COeaUHEHUN;

ChopMUPOBAHHOCTL YMEHWM:

MCNosb3oBaTbh XMMUYECKYH0 CUMBOSUKY ANSA COCTaABNEHUS MOSEKYNSAPHbIX U1
CTPYKTYPHbIX (pa3BEPHYTbIX, COKPALLEHHbIX U CKENETHbIX) POPMYN OpraHNYecKnx
BELLECTB;

COCTaBnATb YPaBHEHUS XMMUYECKUX PEaKUNn U pacKpbiBaTb UX CYLLHOCTb:
OKUCINUTENbHO-BOCCTAHOBUTENbHbLIX  peakuuih  NocpeacTBOM  COCTaBMEHUs



9NEeKTPOHHOro GanaHca 3TUX peakunn, peakumm WOHHOro obMeHa nyTém
COCTaBIIEHUNSA UX MOJTHbIX N COKPALLLEHHBIX MOHHbIX YPaBHEHWUN;

n3rotaBnMBatb  MOAENW  MOJSIEKYNl  OpraHuMYeckMx  BewecTtB  Afis
NNICTPaLMM UX XUMUYECKOTO Y MPOCTPAHCTBEHHOMO CTPOEHMS;

C(OOPMMPOBAHHOCTb YMEHUI: YCTaHaBMBaTb NMPUHAOIEXHOCTb U3YYEHHbIX
OpraHM4yeckux BeLeCcTB MO WX COCTaBy W CTPOEHUI K OrnpeaenéHHomMmy
Knaccy/rpynne CcOeAuHEeHWn, pAaBaTb WM Ha3BaHUA MO CUCTEMaTUYECKOM
HomeHknatype (IUPAC) n npuBoguTb TpuBManbHble Ha3BaHUSA ANS OTAENbHbIX
npegcraBuTenen OpraHMYecKUx BelwecTB (9TuneH, aueTurneH, Tonyon,
rMUUEPWH, 3TUMEHrNUKONb, deHon, dopManbgerns, auetanbiern, aueToH,
MypaBbUHas  KMCMOTa, YKCYCHasi KUcCroTa, CTeapuHOBasi, OrneunHoBas,
nanbMUTUHOBAA KUCMOTbl, [MWUWH, arnaHwH, ManbTo3a, (OPYyKTO3a, aHWIvH,
OVNBUHWUI, N30NPEH, XJITOPONPEH, CTUPOI N apyrue);

COPMUPOBAHHOCTL YMEHUS oOnpefdensaTb BUA XMMWYECKOW CBSA3N B
OpraHN4yecKkux CcoeauHeHUAX (KoBaneHTHass U WMOHHas CBA3b, O- U TI-CBA3b,
BOOOPOAHas CBSA3b);

COPMUPOBAHHOCTb YMEHUS MNPUMEHSTb MOMIOXEHUS TEeOpUU CTPOEHUS
opraHnyeckux Beuwects A. M. bytnepoBa ansa oOOGbLACHEHMS 3aBUCUMOCTU
CBOWCTB BeLLeCcTB OT UX cCocTaBa U CTPOEHUS;

C(ObOPMMPOBAHHOCTL  YMEHUA  XapakTepu3oBaTb COCTaB, CTpPOEHue,
dusnyeckne n XMMmM4eckne CBOWCTBA TUMNUYHBIX MpeacTaBuTenen pasnuyHbIX
KnaccoB OpraHMYecKMx BeLeCTB: alfikaHoB, UMKNOankaHoB, asikeHos,
ankagueHoB, arkMHOB, apoMaTUYecKuUX YrneBogopoaoB, CMPTOB, anbaerngos,
KETOHOB, KapbOHOBbLIX KUCAOT, MPOCTbIX W CHOXHbIX 3(UPOB, XKNPOB,
HUTPOCOEANHEHNA N aMUHOB, aMUHOKUCAOT, 6enkoB, yrnesogoB (MOHO-, AU- U
nosiMcaxapugoB), WUNNIOCTPUPOBATbL TEHETUYECKYHD CBSA3b  MeXAy HUMMK
YPaBHEHUAMN COOTBETCTBYIOLMX XUMUYECKUX peakuunm C MCNosib30BaHUEM
CTPYKTYPHbIX hOpMYyIT;

C(hOPMMPOBAHHOCTE YMEHUA MNOATBEPXKAATb Ha KOHKPETHbIX npumMmepax
XapakTep 3aBMCUMOCTM pPeakUMOHHOM CNOCOBHOCTU OpraHMYeCcKMX CoeUHEHUN
OT KpaTHOCTU M TUMNa KOBASIEHTHOW CBSA3U (O- U TT-CBA3W), B3aUMHOIO BIIUSIHUSA
aTOMOB UM rpynn aTOMOB B Mosiekynax;

ChOpMMPOBAHHOCTb yMEHNS XapakTepusoBaTb NCTOYHUKN
YyrneBo4opoaHOro Cblpba  (HeTb, MNPUPOOHLIA ras, Yrosib), Cnocobbl ero
nepepaboTkn N NpakTuyeckoe NpUMeHeHne NpoaykToB nepepaboTku;

C(hOPMMPOBAHHOCTb BNafeHns CUCTEMON 3HaAHUM O €CTECTBEHHO-HaY4YHbIX
MeTogax  NO3HaHMs  —  HabnwgeHuu,  U3MepeHun,  MOAEeNMpPOBaHUM,
aKcnepumeHTe (peanibHOM U MbICSIEHHOM) U YMEHUS NPUMEHSTb 3TU 3HAHWUS;

ChOPMUPOBAHHOCTb  YMEHMS NPUMEHATH OCHOBHbIE onepauum
MbICIIUTENBHON OeATENbHOCTM — aHanm3 U CUHTEe3, cpaBHEHWe, 06oOLLeHue,
cucTemaTu3aumto, BblsiIBIIEHNE MPUYMHHO-CEACTBEHHbBIX CBA3EN — AN N3YYeHUs
CBOWCTB BELECTB U XMMUYECKUX peaKLuni;

ChOPMMPOBAHHOCTb YMEHUI: BbISIBNATbL B3aUMOCBSA3b XUMUYECKUX 3HAHUM
C MNOHATUAMW U NpPeAcCTaBEeHNAMU OPYrMX eCTeCTBEHHO-Hay4HbIX npeamMeToB
ans 6onee 0CO3HAaHHOrO MOHMMAaHUS CYLHOCTM MaTepuanbHOro eanHCTBa Mupa,
MCNOSb30BaTb CUCTEMHbIE 3HAHUS MO OPraHNUYECKONn XMMUK ANt OOBACHEHUNA U
NPOrHO3MPOBaHNA ABNEHUI, UMEIOLLINX €ECTECTBEHHO-HAYYHYIO NpUpoay;



COPMUPOBAHHOCTL  YMEHUI: NPOBOAUTL  pacyéTbl MO  XMMWUYECKUM
dopmyrnam 1 ypaBHEHUAM XMMUYECKUX PeakL i C UCNONb30BaHMEM (PU3NYECKUX
BeNuMuYMH (mMacca, O6bEM rasoB, KOMMYECTBO BELLECTBA), XapaKTepu3yrLmx
BelecTBa C KOJSINYECTBEHHOM CTOPOHbLI: PACYETbI MO HAXOXAEHUID XUMUYECKOM
dopmMyrbl BellecTBa MO M3BECTHbIM MAacCOBbIM A0SIIM XUMUYECKUX SIEMEHTOB,
npoAyKTam CropaHusi, NOTHOCTM ra3oobpasHbIX BELLECTB;

COPMUPOBAHHOCTL ~ YMEHUIK:  MNPOrHO3MpoBaTb, aHanuMsauMpoBaTb U
oueHMBaTb C MO3ULUIA IKOMOrMYeckom 6e3onacHoCTU nocneacTeust ObITOBOW U
NPON3BOACTBEHHON [OEeATEeNbHOCTM 4YerioBeka, CBsi3aHHOM C nepepaboTkomn
BELLEeCTB, WCNOSb30BaTb MOMyYEHHble 3HaHWUSA ANS  NPUHATUA  TPaAMOTHbIX
pelueHnn NnpobnemM B CUTyaLmsiX, CBA3aHHbIX C XUMUEN;

C(POPMMPOBAHHOCTE YMEHUW: CAMOCTOATESNBHO MiaHMpPOBaTb N NPOBOANUTL
XUMNYECKUN IKCNEPUMEHT (NonyyeHMe U u3y4yeHne CBOWCTB OpraHMYecKmx
BELLeCTB, Ka4yeCTBEHHble peakunn YrneBogopoAoB pPasfUYHbIX KIaccoB U
KncrnopogconepKalwmx opraHM4ecknx BeLLEeCTB, pelleHne dKCNepuMeHTanbHbIX
3agady nNo pacno3HaBaHUK OpraHM4Yyeckux BewecTB) ¢ cobrniogeHvem npaBus
GesonacHoro obpalleHus ¢ BewectBamum U nadopaTopHbiM 060pyaOBaHUEM,
dopmynmpoBaTb LUenb UCCnegoBaHWda, NpeacTtaBndaTb B pasfiMyHoOn dopme
pesynbTaTbl 9KCNEePUMEHTa, aHannM3npoBaTh U OUEHMBaTb UX JOCTOBEPHOCTD;

ChOPMMPOBAHHOCTb YMEHWN:

cobnogaTb npaBmna aKoNornM4eckn LenecoobpasHoro noBeaeHns B ObiTy u
TPYOOBOM LOEATENBbHOCTU B LENAX COXpaHeHUA CBOEro 340POBbS, OKpYyXatoLlen
NPUPOAHON cpeabl U AOCTMXKEHUSI €€ YCTONYNBOrO pa3BUTUS;

OCO3HaBaTb OMACHOCTb TOKCUYECKOrOo AEWCTBUA Ha >XMBble OpraHu3Mbl
ornpenenéHHbIX OpraHN4YeCKMX BELLECTB, NOHMMas cMbicn nokasaTtena MNAK;

aHann3npoBaTb LenecoobpasHOCTb NPUMEHEHNSA OpPraHNYeCKUX BELLLECTB B
NPOMbILLIIEHHOCTUN N B BbITY C TOYKM 3PEHNA COOTHOLLEHNS PUCK-MONb3a;

C(POpPMUPOBAHHOCTbL YMEHUN: OCYLLECTBNATbL LeneHanpaBfieHHbIA MOUCK
XUMUYECKON WHGOpPMaLMM B pasfnYHbIX WUCTOYHUKAX (HayyHass u  yy4ebHo-
Hay4yHasi nutepaTypa, CpeacTBa MacCcoBOW MHGopmMauuu, NHTepHeT u apyrue),
KPUTUYECKM aHanu3mpoBaTb XMMUYECKYHD WMHOopMaLmio, nepepabaTtbiBatb €€ U
MCnonb3oBaTb B COOTBETCTBUMN C MOCTaBfIEHHON y4ebHOM 3aaden.

11 KINACC

MpeameTHble pe3ynbTaTbl O0CBOeHUs Kypca «Obuwas n HeopraHuyeckas
XUMUSA» OTpaxatoT:

C(bOpMMPOBAHHOCTbL MpeACTaBfieHNA: O MaTepuanbHOM efuMHCTBE MUpa,
3aKOHOMEPHOCTAX U MO3HABAaEeMOCTU SIBMIEHUW NpuUpoAbl, O MeCTe U 3HaYeHUU
XUMUN B CUCTEME €CTECTBEHHbIX HayK U €€ ponu B obecneyeHnn yCcTOMYMBOro
pasBUTUS, B peLleHUn NpobrnemMm 3KOMOrM4Yeckom, IHEPreTUYECKOM U MNULLEBOM
6e3onacHOCTU, B pasBUTUN MeaUUUHbI, CO34aHMM HOBLIX MaTepuanos, HOBbIX
MCTOYHMKOB 3Hepruun, B obecnevyeHnn paumoHanbHOro NpuUpoaonosib30BaHus, B
dopMMpPOBaAHMM  MUPOBO33PEHUS M 0OLWen KynbTypbl 4YerioBeka, a Takxke
9KONormyeckn oBOCHOBAHHONO OTHOLIEHUS K CBOEMY 340POBbIO U MPUPOOHOM
cpene;

BNageHne CUCTEMOW  XMMWYECKUX  3HaHUKW, KOTopash  BKJHOYaerT:
OCHOBoOMosaravoWwmne MOHATUA — XUMUYECKUN IdnemMeHT, aToM, a4p0 aTtoma,
N30TOMbI, ANIEKTPOHHAA obono4vka aToma, s-, p-, d-aTOMHble opbuTann, OCHOBHOE



N BO3OY)XOEHHOE COCTOSIHMSA aTtoma, rmbpuamsaumsi aToMHbIX opbutanen, WoH,
MOSIEKyria, BaneHTHOCTb, 9NEeKTPOOTPULATENbHOCTb, CTEMNEHb OKUCIEHUS,
XuMmyeckas CcBs3b (KOBasfieHTHas, WOHHas, MeTannuMyeckasd, BOAopoaHas),
KpuUcTannuyeckaa pelweTka, XMMUYecKast peakumsi, pacTBOp, INEKTPONUThI,
HE3NMeKTPONNTLI, JNEeKTpoNUTUYecKasa guccoumaumd, cTeneHb guccoumauumn,
BOLOPOAHbIN MnoKasaTenb, OKUCNUTENb, BOCCTAHOBUTENb, TEMnoBOM 3GEEKT
XUMUYECKOW peakummn, CKOPOCTb XMMUYECKON peaKkunm, XMMNYECKOE PpaBHOBECHE;
TEOPUN U 3aKOHbl (TEOpUA 3NEKTPONIMTMYECKON Auccoumaunmn, nepuoanyeckum
3akoH [.A. MeHpeneeBa, 3akoH COXpaHEHMs1 MacCbl BeLECTB, 3aKOH
COXPaHEHMA W TMpeBpalEHUs JHEPruM Mpu XMMUYECKUX peakumnsix, 3aKOH
NMOCTOSIHCTBA COCTaBa BELLECTB, 3aKOH AENCTBYHOLLMX MacC), 3aKOHOMEPHOCTH,
CUMBOJSIMYECKUI A3bIK XUMUN, MUPOBO33PEHYECKNE 3HAHMA, Nexallmue B OCHOBE
NOHMMaHNA NPUYMHHOCTU U CUCTEMHOCTU XMMWUYECKUX SIBNIEHUN; COBPEMEHHbIE
npeactaBneHns O CTPOeHUM BewecTBa Ha aTOMHOM, WMOHHO-MOJSIEKYITAPHOM W
HaMOJSIEKYSIIPHOM  YPOBHSAX; MNpPenCTaBfieHNd O MeXaHu3Max XUMUYECKUX
peakunn, TEepMOOMHAMUYECKMX W  KMHETUYECKMX  3aKOHOMEPHOCTHAX  UX
NPOTEKaHUs, 0 XMMWUYECKOM pPaBHOBECUM, pacTBOpax U OUCMEPCHbIX CUCTEMAX;
dakTonorn4yeckme cBedeHusi 0 CBOMCTBax, cocTaBe, NoslydeHun u 6es3onacHom
NCMONb30BaHUN BaXXHEMNLLMX HEOpPraHUYecKMx BeLwlecTB B ObITy N NpakTU4eCKon
OEeATeNIbHOCTU  4YernoBeKka, OobWMX  HaydHbIX  MPUHUMNAX  XMMUYECKOro
npou3BOACTBa;

C(OOPMMPOBAHHOCTE YMEHUN: BbISIBNATL XapakTepPHble MPU3HaKNU NOHSATUN,
yCTaHaBnuBaTb UX B3aMMOCBS3b, MCNOMb30BaTb COOTBETCTBYIOLLMNE MOHATUA NPU
OonMcaHnn HeopraHNYeCcKNX BELLECTB U UX NpeBpaLLEHN;

CPOpPMUPOBAHHOCTL YMEHUS MCMNOMb30BaTb XMMUYECKYHD CUMBOJSIMKY ASS
cocTaBreHns opmMyrn BewecTB W  YpaBHEHUA XUMWUYECKUX  peakuun,
cuctematmyeckyto  HomeHknatypy (IUPAC) wn  TpuBmanbHble  HasBaHWSA
OTAEenNbHbIX BELLECTB;

C(OOPMMPOBAHHOCTE YMEHUS OnpeaeniaTb BaneHTHOCTb W CTENeHb
OKUCNEHNSA XMMWUYECKUX INIEMEHTOB B COEOUHEHUNAX, BUO XUMUYECKON CBA3MN
(koBaneHTHas, MOHHas, MeTannuyeckas, BOOOPOAHAs), TUM KPUCTansmMyecKom
PELLETKN KOHKPETHOMO BELLLECTBA;

ChOPMMPOBAHHOCTb YMEHUS OOBACHATE 3aBUCMMOCTb CBOMCTB BELLECTB OT
BuOa XMMUYECKOM CBA3M M TuUMNA KPUCTaANSIMYECKOM PELUETKU, OBMEHHbIN W
AOHOPHO-aKLENTOPHbIN MEXaHM3Mbl 00pa3oBaHNSA KOBANEHTHOWN CBSA3MW;

C(OOPMMPOBAHHOCTE  YMEHUW:  KnaccuduumpoBaTb:  HeopraHuyeckue
BellecTBa MO MX COCTaBY, XUMWYECKME peakumn no pasfnyHbiM nNpu3Hakam
(uMcny wn cocTtaBy pearvpyrowmx BewecTB, TennoBomy 3ddeKkTy peakumu,
M3MEHEHUID CTEMEHEN OKUCNEHUS SNeMeHToB, O0OpaTMMOCTK, y4acTuio
Katanusatopa W gpyrume); caMoCTOSITENbHO BblbMpaTb OCHOBaHUA U KpUTEpUn
AN Knaccuukaumm nsyvaemMblx BELECTB U XUMUYECKNX peakLni;

C(hOpMUPOBAHHOCTbL YMEHUSI pacKpbiBaTb CMbICIT NEPUOANYECKOrO 3aKOHa
AO. W. MeHpeneeBa © [OeMOHCTpuMpoBaTb €ro  CUCTEMATU3UPYIOLLYIO,
OO BSACHUTENBHYIO Y MPOrHOCTUYECKYHO (PYHKLMN;

C(POPMUPOBAHHOCTL YMEHUN: XapaKkTepu3oBaTb INIEKTPOHHOE CTpPOEeHUe
aTOMOB M WOHOB XMMUYECKMX IfIEMEHTOB MNEPBOro—4eTBEPTOro MNepuoaos
MNeproanyeckon CUCTEMBI .. MeHpeneesa, ncnonb3ys MOHATUA



«QHEpreTUYECKMe YPOBHUY», «IHEPreTU4eckne rnoaypoBHU», «S-, pP-, d-aTOMHbIE
opbutann», «OCHOBHOE N BO30OY)XOEHHOE SHEPreTUYecKne COCTOSIHUA aToMay;
0OBACHATL 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMWYECKUX INIEMEHTOB N UX
coeanHeHnn no nepuogam w rpynnam [lepuogndeckon cuctemsl L. W.
MeHgeneeBa, BaneHTHble BO3MOXHOCTM aTOMOB 3fIEMEHTOB Ha OCHOBE
CTPOEHMS UX ANEKTPOHHbLIX 0B0NOYEK,;

C(bOPMMPOBAHHOCTL YMEHWUIN: XapakTepu3oBaTb (onuUCbiBaTb) ob6LWmMe
XMMUYECKME  CBOMCTBA BELWECTB Pa3fMyHbIX KMaccoB, NoATBEpXAaTb
CyLLIECTBOBaAHME FEHETMYECKON CBSA3M MeXAy HeopraHM4eckMMn BeLlecTBamu C
MOMOLLIbIO YPaBHEHUIN COOTBETCTBYIOLLNX XUMUYECKUX peakLmii;

C(bOPMMPOBAHHOCTL YMEHUSA pacKpbiBaTb CYLUHOCTb:  OKUCIIUTESNbHO-
BOCCT@HOBUTESNbHbIX peakuuMi MNOCPenCTBOM  COCTaBMEHUSI  9NEKTPOHHOro
GanaHca aTUX peakuuin; peakumm WOHHOro obmeHa MNyTEM COCTaBMNEeHUs WX
NMOSTHbIX WM COKPALEHHbIX MOHHbLIX YPaBHEHWUW; peakuunh rmaponmsa; peakuumn
KomnnekcoobpasoBaHust (Ha nNpuMepe  rMAPOKCOKOMMIIEKCOB  LMHKA U
artoMUHNS);

C(hOPMMPOBAHHOCTL YMEHUS OOBACHATbL 3aKOHOMEPHOCTUM MPOTEKAHUSA
XUMUYECKUX pPeaKUUM C YYETOM UX IHEPreTUYECKUX XapakKTepUCTUK, XapakTep
N3MEHEHNS CKOPOCTU XUMUYECKOW peakumm B 3aBUCMMOCTM OT pPasfinyHbIX
daKkTopoB, a TakKe XapakTep CMELLeHUsI XMMWYECKOro paBHOBECUSI MOA
BNUSHMEM BHELWHMX Bo3aencTeum (npuHumn Jle WWaTtenbe);

COPMUPOBAHHOCTb YMEHUSI XapakTepu3oBaTb XMMWUYECKME peaKLumu,
fnexawine B OCHOBE MNPOMbILLSIEHHOIO MOSTyYEeHUSI CEPHOM KUCNOTbl, aMMunaka,
obwmne HaydHble MNPUHUUNBbI XUMUYECKMX MNPOU3BOACTB; LienecoobpasHOCTb
NPUMEHEHNS HEOPraHNYECKUX BELLECTB B MPOMbILLIIEHHOCTM U B ObITY C TOYKM
3pEHUs COOTHOLLEHUS PUCK-NOSb3a;

CchOpPMUPOBAHHOCTb BNageHUs CUCTEMOW 3HAHWM O MeTodax HayyHOro
NMO3HaHUS SBNEHUM npupoabl — HabnaeHwe, N3MepeHue, MOoAenMpoBaHUE,
9KCNEPUMEHT (peanbHbii M  MbICNIEHHbIN), WCMNOMNb3yEeMbIX B €CTECTBEHHbIX
HaykaX, YMEHUsT TMPUMEHATb 3TM  3HAHWSA NpU  SKCMEPUMEHTANbHOM
nccneaoBaHUM BELWECTB M ANs OOBACHEHUS XMMUYECKUX SABMEHUN, MMERLMX
MECTO B Npupoae, NpakTUYecKom AEATENbHOCTU YerioBeka U B MNOBCELHEBHOWM
XWN3HWY;

ChOpPMNPOBAHHOCTb YMEHNS BbISIBNISATb B3AUMOCBS3b XMMUYECKUX 3HAHUN C
MOHATUAMWU N NPeACcTaBNEHUSAMN OPYrMX €CTECTBEHHO-HAYYHbIX NpeaMeToB AnNs
BGonee 0CO3HaAHHOIO NOHNUMaHUA MaTepmnanbHOro eaUHCTBa MUPA;

ChOPMUPOBAHHOCTb YMEHUS MPOBOAUTL PACYETbLI: C WUCMNONb30BAHNEM
MOHATUM «MaccoBas OONA BewecTtBa B pacTBoOpe» W «MondpHas
KOHUEHTpauus»; Macchl BewecTsa Unn obbEma rasa no N3BECTHOMY KOSNMYECTBY
BellecTBa, Macce unm ob6bEMy OOHOIO U3 y4acTBYHOLLUMX B peakuuu BeLlecTB;
TennoBoro addekTa peakuuun; 3Ha4eHNs BOAOPOAHOrO rnokasaTtens pacTBOpPOB
KACMOT W LWeNoYen C U3BECTHOW CTeneHbi auccouumaumn; maccbl (06béma,
KOonuyecTBa BeLLEeCTBA) NPOAYKTa peakumn, ecrnm OgHO M3 MCXOAHbIX BELLECTB
AaHO B Buae pactBopa C onpegesiéHHOM MacCoBOW [O0Sfel pacTBOPEHHOrO
BellecTBa MM AaHo B u30ObITKe (MMeeT npumecu); AONU BbiXxoga MNpoaykTa
peakunn; 06BbEMHbIX OTHOLLEHWUI ra3oB;



CchOpPMUPOBAHHOCTb YMEHUIN: CaAMOCTOSATENBbHO MMIAaHNMPOBATbL U MPOBOAUTL
XUMUYECKUI  IKCNEPUMEHT  (NpoBefeHMe  peakumil  MOHHOro  oOMeHa,
noaATBEpPXOEHME  KayeCTBEHHONo  cocTaBa  HeopraHW4yeckMx  BeLlecTs,
onpeneneHne cpebl pacTBOPOB BeELECTB C NMOMOLbIO MHANKATOPOB, U3y4eHne
BNUAHNA pPasnnyHbiX (PaKTOPOB Ha CKOPOCTb XMMWYECKOW peakumn, pelueHune
9KCNepUMeEHTanbHbIX 3agad4 no Temam «Metannbl» n «HemeTtannbi») cC
cobnogeHnem npasun  6e3onacHoro  obpaweHna ¢ BelecTtBaMn  wn
nabopaTopHbiM  obopyaoBaHMeM, OPMynMpoBaTb Lefb  UccnegoBaHus,
npeacTaBnsaTb B pasnuyHon popme pesynbTaTbl IKCNepUMeHTa, aHannanposaTb
N OueHuBaTb UX JOCTOBEPHOCTb;

COPMUPOBAHHOCTL  YMeHun:  cobrniogate  npasBuna  Nosfib30BaHWUA
Xnummyeckon nocygon wu nabopaTopHbiM obopyaoBaHueM, obpalleHus ¢
BeLLeCTBaMn B COOTBETCTBUMN C UHCTPYKUMSIMA NO BbINOSNIHEHUIO fabopaTopHbIX
XUMUYECKUX OrbITOB, 3KOSIOrMYyeckn LuenecoobpasHoro nosefeHuss B 6bITy ©
TPYAOBOW OEATENBbHOCTU B LIENSAX COXPaAHEHUs1 CBOEro 340POBbS, OKpYKatoLLewn
NpUpOOHON cpeabl U OOCTWXKEHUS €€ YCTOMYMBOro pasBUTUS, OCO3HaBaTb
ONacHOCTb TOKCUYECKOrOo [AENCTBUA Ha >KUBble OpraHmambl onpenenéHHbIX
HeopraHM4YecKkux BeLwecTB, NOHMMas cMmbicn nokasatend MNAK;

ChOPMMPOBAHHOCTb YMEHWUIN: OCYLLECTBMATb LefieHanpaBieHHbIN MOMUCK
XUMUYECKON WH(pOpMaLMM B pPasfnyHbIX MCTOYHMKAX (HayyYHas M yyebBHo-
Hay4yHasi nuTepaTypa, cpeacTBa mMaccoBon MHpopmauuun, IHTepHeT u gpyrue),
KPUTUYECKM aHanM3mpoBaTb XMMUYECKYHD MHOopMauuto, nepepabaTtbiBatb €€ u
Mcnonb3oBaTb B COOTBETCTBUM C NOCTaBMEHHON y4ebHON 3agaqen.



TEMATUYECKOE NMNIAHUPOBAHUE

10 KNNACC
KonuyectBO 4acoB OneKTPOHHbIe
Ne HaumeHoBaHue pa3aenoB u ndgposBbie
n/n TemM I'IpOI'paMMpr A Bcero KoHTponkHele | llpakTuueckue E)U‘Gpda)??OBaTeLbele
paboTbl paboThbl pecypchbl
Paspgen 1. TeopeTunyeckme OCHOBbI OPraHUM4YeCKOMN XMMUmn
MpeameT opraHM4eCcKon XMmMmn.
11 Teopus cTpoeHus ) 8 1 bubnuoteka LJOK
opraHnyeckux coeanHeHnn A. https://m.eds00.ru/d69df650
M. bytnepoBa
Ntoro no pasgeny 8
Pasgen 2. YrneBogopoabl
5 1 [MpenenbHble yrnesogopoabl — 5 bubnuoteka LJOK
ankaHbl, LMKoankaHbl https://m.edso00.ru/d69df650
2.2 ?ril@%ii?éﬁﬁ ankeHsbl 14 1 bubrnoreka LIOK
’ https://m.eds00.ru/d69df650
ankagueHbl, ankuHbl
53 ApomaTtunyeckue yrnesogoponbl 8 Bubnnoteka LJOK
(apeHbl) https://m.eds00.ru/d69df650
pa | DAoL o ; Su6rmoTea LK
https://m.eds00.ru/d69df650
nepepaboTka
55 [[anoreHnponsBogHbIe 4 1 Bubnunoteka LLIOK
yrneeogoponoB https://m.eds00.ru/d69df650
NToro no pasgeny 35
Pasgen 3. Kucnopoacoaepxawme opraHn4eckue coeguHeHus
Bubnnoteka LJOK
31 Cruptel. eron 1 1 https://m.edslc;lo.ru/d69df650




3.

3

KapboHunbHble coeguHEeHUs:
anbaernabl U KETOHbI.

2
KapboHoBble KNCMOTHI.
CnoxHble achupbl. XKupbl
3 Yrnesoabl

NToro no pasgeny

21

9
41

Bubnuoteka LLIOK
https://m.edso0.ru/d69df650

Bubnuoteka LLIOK
https://m.edso0.ru/d69df650

Paspgen 4. AsoTcoaepxawme opraHM4eckme coeguHeHus

4.

1 AMUHBI. AMMHOKKUCOTbI. Benku

NToro no pasgeny

Paspnen 5. BbicokoMoneKkynsipHblie coeguHeHUs

12
12

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

5 1 BbicokoMonekynsapHble 6 Bubnuoreka LLOK
coeuHeHuns https://m.edso0.ru/d69df650
Ntoro no pasgeny 6
OBLWEE KOJINYECTBO YACOB IO 102

NMPOrPAMME




11 KITACC

KonuyecTtBO 4YacoB

ONEeKTPOHHbIe

HaumeHoBaHue pa3genos ncppoBble
Nen/m  © 0 nporpaMMil A Beero KO;Tpoanble MpakTnyeckue E)L‘qua)sosaTeLbele
paboTbl paboTbl pecypchbl
Paspgen 1. TeopeTnyeckne oCHOBblI XUMUU
CtpoeHune aToma.
[Meprnognyecknin 3akoH n Bubnmotexa LIOK
1.1 MNepuoanyeckas cucrema 9 1 https://m.edsoo.ru/2dd57{24
XUMUYECKNX anemeHToB [.
N. MeHpeneeBa
1 CTpoeHue BellecTBa. 11 1 Bubnnoteka LJOK
MHoroo6pasune BeLlecTB https://m.edsoo.ru/2dd57{24
Bubnnoteka LIOK
1.3 XuMudeckne peakunm 19 3 https://m.edslc;lo.ru/2dd57f24
Ntoro no pasgeny 39
Pa3gen 2. HeopraHuyeckasa xumusa
Bubnnoteka LIOK
2.1 Hemetanol 31 1 3 https://m.edslo_lo.ru/de57f24
BubnuoTteka LJOK
22 MeTanel 23 1 2 https://m.eds|5lo.ru/2dd57f24
NToro no pasgeny 54
Pasagen 3. XuMmusi n XuU3Hb
3 1 MeToabl NO3HAHUS B XUMUMN. 9 1 Bubnuoteka LJOK
XUMUSA U KNU3Hb https://m.edsoo.ru/2dd57{24
NTtoro no pasgeny 9
OBLUEE KOJIMYECTBO HACOB 1O 102 5 8
NMPOrPAMME







NOYPOYHOE NMIAHUPOBAHUE

10 KINACC
KonuyectBO
YyacoB
KoH Aar
No Tpo [pak a AneKTPoHHbIe uMdpoBbLIe
n/ Tema ypoka Bc nbH  Tuve M3y 5 a0 0BaTenbHbIE pecypehi
n er ble CKue YEeH
o paé pabo usa
oT Tbl
bl

MpeoMeT 1 3HaYeHne opraHNYEeCKON XMMUMU,
npegcrasneHne 0 MHoroobpasunm 1
OpraHnUYyecKnx coeguHeHum

OneKTPOHHOE CTPOEeHMe aToMa yrnepoaa
(ocHOBHOE 1 BO36BYXOEHHOE COCTOSIHMS). 1
BaneHTHble BO3MOXHOCTM aToma yrnepoga

Xnmmyeckas cBsi3b B OpraHM4eCcKmnx
coeanHeHnax. MexaHm3ambl obpa3zoBaHus BubnuoTteka LJOK

KOBaneHTHOM CBA3K, cnocobbl paspbiBa https://m.eds00.ru/8d39f5¢c8
cBsi3en

Bubnnoteka LJOK
https://m.eds00.ru/3686e6f5

Bubnunoteka LJOK
https://m.edsoo.ru/0cebfd4c

Teopus CTpOEHUA OPraHNYECKUX CoOeaUHEHMNN
A. M. bytnepoBa. KoHTponbHasa pabota Ne1 Bubnuoteka LLOK

«CTtapToBasi KOHTpONnbHasa paboTa 3a Kypc 9 https://m.edso00.ru/9e595cb8
Knacca»

Buabl naomepuu: cTpyKkTypHas,
NPOCTPaHCTBEHHAas. ANEKTPOHHbIE 3DdEKTDI 1
B MOJIEKYJlaX OpraHN4eCckUx CoeaUHEHUN

Bubnuoteka LJOK
https://m.edsoo.ru/b0e61661

MpeactaBneHne o knaccuukaunm m 1 Bubnuoteka LJOK




cuctemaTtudeckaa HomeHknatypa (IUPAC)
OpraHN4eCcKnx BeLlecTB

Knaccndumkaums peakuum B opraHM4eckom

https://m.edsoo.ru/c212dd21

Bubnuoteka LJOK

ankeHoB. [MpaBuno MapkoBHMKOBa

/ XNMUM https://m.edsoo.ru/ba5706aa

8 Cuctematusaumnsa n obobLeHmne aHaHum no Bubnuoteka LJOK
Teme https://m.edsoo.ru/87a37cab
ArnKaHbl: roMonornyeckui psag, oowas

9 doopmyna, HOMeHKnaTypa u nsomepus, Bubnnoteka LJOK
3MIEKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHMEe https://m.edso0.ru/25a14636
MOJIeKyn

10 dunsnyeckne n xmmmyeckme CBONCTBa Bubnuoteka LJOK
ankaHoB https://m.edso0.ru/3137711c

11 HaxoxpgeHue ankaHos B npupoge. CrnocoObl Bubnnoteka LJOK
NONyyYeHnsa n NpUMeHeHNe ankaHoB https://m.edso0.ru/259b0a5b
LinknoankaHsbl: obwas opmyna,

12 HOMEHKNaTypa u n3omepusi, 0COOEHHOCTH Bubnunoteka LJOK
CTPOEHUS U XMMNYECKUX CBONCTB, CMOCODbI https://m.edso0.ru/156730d2
NONy4YEeHNa N NPUMEHEHNE
PelweHne pacy€THbIX 3ag4a4 Ha onpeneneHne
MONEKYIAPHON POpMYIbl OpraHNYeCcKoro

13 BELLEeCTBa N0 MacCcoBbIM J0OsIM aTOMOB Bubnunoteka LJOK
3IEMEHTOB, BXOOSALWMX B €ro COCTaB. https://m.edsoo.ru/bf84d8eb
Cucremartusaymsa n obobLieHrne aHaHuM no
Teme
ArnKeHbI: romonorn4eckui psa, odwias

14 doopmyna, HoOMeHKNnaTypa, 3NekKTPOHHOoe n Bubnnoteka LJOK
NPOCTPaHCTBEHHOE CTPOEHNE MOSIEKYI. https://m.edsoo.ru/273b0ale
CTpyKTypHas 1 LUUC-TpaHC-U30MepUs arikeHoB

15 dunsnyeckne n xmmmyeckme CBONCTBa Bubnnoteka LJOK

https://m.edsoo.ru/21069ccd




Bubnuoteka LJOK

16 Cnocobbl Nony4yeHnst U NPUMEHEHNE ankeHoB htps://m.eds00.ru/665dc058
MpakTnyeckasn pabota Ne 1 no Teme Bubnmoteka LIOK
17 "MNonyyeHne aTuneHa n ndyvyeHue ero
caomgm" y https://m.eds00.ru/0941eed8
PeweHne paC‘:IéTHbIX 3afa4y Ha onpefernexHve BuGnnoTeka LIOK
18 MOMEKYNAPHON dOPMYSibl OpraHU4eCcKoro https://m.edso0.ru/e9eag9??
BeLlecTBa
AnkagueHbl: CONPSXXEHHbIE, N30NTMPOBAaHHbIE, BubrmoTeka LIOK
19 KyMynupoBaHHble. OcobeHHOoCTH https://m.eds00.ru/04298c0a
3MTEKTPOHHOIO CTPOEHMUS
20 XuMmn4yeckme CBOMCTBA COMNPSKEHHBIX AUEHOB Etl?sg'?/(r)r:eezasgg) rlfl/e561 253d
o1 Cnocobbl nonyyeHns n npuMeHeHne Bubnunoteka LJOK
ankagueHoB https://m.edsoo.ru/1aa81660
AInKWHbI: rOMONOrnM4eckui psg, odwas
59 doopmyna, HoMeHKnaTypa, 3NeKTPOHHOoe n Bubnnoteka LJOK
NPOCTPAHCTBEHHOE CTPOEHMNE MOSIEKYT, https://m.edso0.ru/68b6cc4c
dom3nyeckmne cBONCTBa
23 XUMmnyeckme CBOMCTBA arikKUHOB Bubnmoreka LIOK
https://m.eds00.ru/23493a93
24 KayecTBeHHbIe peakumm Ha TPOMHYIO CBSA3b Bubnmoreka LIOK
https://m.edsoo0.ru/7b1c48da
25 Cnocobbl Nony4yeHnst U NPUMEHEHNE anknHOB Bubnmoreka LIOK
https://m.edsoo.ru/a6f9alea
26 PeweHne 3apaq: pacyé€Tbl MO ypaBHEHUIO Bubnnoteka LJOK
XUMUYECKON peakumm https://m.edso0.ru/5db8e526
57 Cuctemartusaymsa n obobLieHne aHaHum no
Teme
28 ApeHbl: romonormuyeckun psaa, obuiasa BubnuoTteka LJOK




dopmyna, HOMeHkNaTypa. SNEeKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHNE MOMEKYN
©eH3ona n Tonyona, nx gusnyeckune
CBOMCTBA

XnMnyeckne CBOMCTBa apeHoOB: peakummn

https://m.edsoo.ru/a92a7094

Bubnnoteka LJOK

29 3ameLleHns https://m.edsoo.ru/a44alae4
30 TGO, OACTONE TOMONOTOB. Gu6nmoTera LIOK
’ https://m.edsoo.ru/a44alae4d
OeH3ona
31 OCOBEHHOCTM XMMUYECKUX CBOWCTB CTMpOna Bubnuorexa LIOK
https://m.edso0.ru/d5018a54
o | homerie becHE s e o Gusruorera LOK
https://m.edso0.ru/53461a2c
BellecTBa
33 Cnocobbl Nony4yeHnst U NPUMEHEHNE apeHOB Bubnmoreka LIOK
https://m.edsoo.ru/6f717d09
34 "eHeTMyeckas CBA3b MexXay pasnnyHbIMU
Knaccamu yrnesogopoioB
Pac4éTbl N0 ypaBHEHUSAM XUMUNYECKNX
35 peakunn. Cuctematunsaumns n obobuieHme
3HaHWN No Teme
36 MpupoagHbIn ras. NonyTHble HePTAHbIE rasbl
37 KaMeHHbIN yronb n NpoayKThbl ero Bubnuoteka LLOK
nepepaboTku https://m.eds00.ru/69b3398b
38 HedTb 1 cnocobbl eé nepepaboTku. Bubnuoteka LLOK
MprMeHeHne NpoayKToB NnepepaboTkn HedhTH https://m.edso0.ru/21f9de78
39 "eHeTMYeckas CBA3b MexXay pasnnyHbIMu
Knaccamu yrnesogopoos
40 ["anoreHonpoun3BogHbIe YrieBog0POA0B: Bubnuoteka LLOK

AJIEKTPOHHOE CTpOEeHne, peakunn 3amMmeLlleHnd

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




ranoreHa
[lencTteue wenoven Ha

41 ranoreHnpoun3BoaHble. Baanmogenctame
AuvranoreHankaHoB C MarHMeM u LIMHKOM
42 Cuctematusaumnsa n obobLeHmne aHaHum no Bubnuoteka LJOK
pasgeny "Yrnesogopoab!" https://m.edso0.ru/20e89f22
43 KoHTpornbHasa paboTta Ne2 no teme Bubnuoteka LLOK
"Yrnesogopoab!" https://m.edso00.ru/95¢9e298
MpepenbHble 0 AHOATOMHbIE CUPThI:
| e P, Sutoresa LOK
’ ’ https://m.edsoo.ru/df04c5cd
HOMeHKaTypa, Knaccudpukaums, pusmndeckme
cBOUCTBA
45 Xnmmyeckmne cBOMCTBa NpeaeribHbIX Bubnunoteka LJOK
OAHOATOMHbIX CINPTOB https://m.edsoo.ru/26ee34fe
Cnocobbl nonyyeHns n npuMeHeHne Bubnmoreka LIOK
46 https://m.eds00.ru/48410000000
OLHOATOMHbIX CMMPTOB
0000
47 Maowopnn, So0GEOCTA Dram e i GuSnmorera LOK
’ y https://m.edsoo.ru/c2c788b2
XUMUYECKNX CBONCTB
| e Cutcresa LK
b ’ https://m.edsoo.ru/ee4d84aa
CBOMCTBa
49 Cnocobbl nony4yeHnsa n NnpuMeHeHne Bubnunoteka LJOK
MHOroaToOMHbIX CINPTOB https://m.edsoo.ru/d12e567d
50 deHon: cTpoeHne Monekynbl, pusnyeckme Bubnuoteka LLOK
cBOMCTBa. TOKCMYHOCTb (peHona https://m.edso0.ru/2ce726f8
51 Xnmuyeckne ceoncTea peHona Bubnuorexa LIOK

https://m.edsoo.ru/037ca5f9




Bubnuoteka LJOK

52 Cnocobbl nony4yeHns n npuMeHeHne eHona https://m.edso0.ru/c77ddf4c
[o]
53 SK%?S::SZ?TZESES):?;:A; rllaoe I%ueen;g ?CI'II/IprI Bubnuorexa LIOK
" https://m.edsoo.ru/fd0ced09
N peHonbl
54 Cuctematusaumnsa n obodLeHmne aHaHum no Bubnunoteka LJOK
Teme https://m.edso0.ru/1810cb9b
Anbaerngbl U KETOHbI: 3IEKTPOHHOE
55 CTpOeHne KapOOHUIBHOM rpynnbl; Bubnnoteka LJOK
romornormyeckme psiabl, obwas dopmyna, https://m.edsoo.ru/b139beaa
N3oMepus 1 HOMEHKNaTypa
56 Anbgernabl U KETOHbI: on3nyeckne CBOMUCTBA; Bubnnoteka LJOK
peakunn npncoegnHeHns https://m.edso00.ru/c887425¢c
57 Peakumn oKMCNeHns 1 Ka4yeCTBEHHbIE Bubnunoteka LJOK
peakunn anbaerngoB U KETOHOB https://m.edsoo.ru/a393baad
58 Cnocobbl nony4yeHnsa anbaerngoB U KETOHOB Bubnuorexa LIOK
https://m.edso0.ru/520d1c51
OAHOOCHOBHbIE NpeaenbHble KapOoHOBbIE Bubnunoteka LJOK
59 .
KUCNOTbI, 0OCOBEHHOCTN CTPOEHMUS UX MOSEKYN https://m.edsoo.ru/fecOb113
60 N3omepuna n HomeHknaTtypa KapboHOBbIX Bubnunoteka LJOK
KUCIOT, UX (on3n4eckme CBOUCTBa https://m.edso0.ru/700cc87b
61 Xnmumyeckne cBOMCTBa NnpeaeribHbIX Bubnuoteka LLOK
OLHOOCHOBHbIX KApHOHOBbIX KACIOT https://m.edsoo.ru/40e6e0e9
62 OcoBeHHOCTM CBOMCTB MYpaBbUHON KUCMNOTLI. Bubnnoteka LJOK
MHoroobpasune kapb6oHOBbIX KMCIIOT https://m.edsoo.ru/bb31be71
OcobeHHOCTM CBOMCTB: HenpeaesibHbIX 1
63 apomaTnyeckmnx KapOoHOBbIX, ANKApPOOHOBbIX, Bubnunoteka LJOK
rMOpoOKCUKapBOHOBbLIX KUCMOT. https://m.eds00.ru/83a08773
MpeacTaBuTENM BbICLUMX KAPOOHOBLIX KUCNOT
64 [MoHATME O NPOM3BOAHLIX KAPOOHOBLIX KNCHOT BubnuoTteka LJOK




Cnocobbl Nony4yeHnsa n npuMeHeHne

https://m.edsoo.ru/0d162d9d

Bubnuoteka LJOK

65 KapbOHOBbIX KNCNOT https://m.edso0.ru/7¢c065¢c9d
66 CnoxHble ahunpbl: FOMONOrMYeCcKin psia, Bubnuoteka LJOK
obwan dopmyna, M13oMepusa 1 HoMeHknaTypa https://m.edsoo.ru/adfffe6d
67 dunsnyeckne n Xmmmyeckme cBoncTea apupos Bubnmoreka LIOK
https://m.edsoo.ru/ad6b94b2
PelweHne pacy€THbIX 3ag4ay: No ypaBHEHUIO
68 XUMUYECKOW peakuuun, Ha onpeaeneHune
MOJSIEKYNAPHON hOpMYIbl OPraHN4YeCcKoro
BellecTBa
[o]
69 SKemepamenTaRLHo sapa 16 Tome. Gubnvorera LIOK
"Kap6 c " https://m.edso0.ru/486671fb
p6oHOoBbIE KUCNOTbI. CnoXxHble adumpbl
20 Kupbl: cTpoeHune, usmnyeckne n Xummyeckme BubnuoTteka LJOK
cBoKcTBa (rmaponmns) https://m.edso0.ru/a19c5b98
71 ooram nempoRonamLr Mo AT Gu6nworera LOK
X ' https://m.eds00.ru/b0331922
npbl B Npupoae
1o | e ot cont st ap s cenor Suomcresa LOK
' https://m.eds00.ru/3c566565
CUHTETUYecknx motowmx cpeacteax (CMC)
o | eosariecras core fresonopogce suooreca LOK
https://m.eds00.ru/56790c96
BELLECTB
24 PaCHéTI?I MO yPaBHEHUAM XUMUYECKNX
peakuum
75 Cuctemartusaymsa n obobLieHne aHaHum no Bubnuoteka LJOK
Teme https://m.edsoo.ru/f8eaf2eb
76 O6Lwas xapakTrepucTunka yrnesogos u BubnuoTteka LJOK




Knaccudukaums yrnesogos (MOHO-, ou- U
nonucaxapuabl)

MoHocaxapuabl: dunsm4yeckmne CBomcTea 1

https://m.edsoo.ru/7a9693a1

Bubnuoteka LJOK

T Laxoxmenme B npupoe hitps://m.eds00.ru/b4bdda2d

28 MpuMmeHeHne rniKo3bl, €€ 3Ha4YeHne B Bubnuoteka LJOK
XU3HeOeATeIbHOCTN opraHn3ma https://m.edsoo.ru/5e61122d
Iduncaxapugpbl: caxaposa, ManbTo3a U Bubnmotexa LIOK

79 nakTtosa. HaxoxgeHue B npupoae u https://m.edsoo.ru/eb0384e7
npumMeHeHne gucaxapuaos — ]
Monuncaxapuapbl: CTPOEHME MaKpOMOSEKYT,

80 dumsmyeckme n Xummnyeckne CBOMCTBA, Etl?gg'?/(r)gzzaslc;l(? r|l<J/72a04508
npumMeHeHune — )

81 [MoHsATME 06 NCKYCCTBEHHbBIX BOSTOKHAX Bubnmoreka LIOK

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

PelueHne pacyeTHbIX 3agad Ha onpegeneHne BubrmoTexa LIOK

82 AONW BbIXOAa NpoAykTa peakuii ot https://m.edsoo.ru/7fde47ef
TEOpEeTUYECKM BO3SMOXKHOIO — )

83 CuctemaTtumsaums n o6o0LLueHne 3HaHu nNo Bubnunoteka LJOK
pasgeny https://m.eds00.ru/08d4364c
KoHTponbHasa paboTta Ne3 no teme BuGnmoTeka LIOK

84 "Kncnopoacogepkalumne opraHmyeckme https://m.edsoo.ru/42c6678e
coeanHeHuns" — :
AMUHBI: Knaccudukauns, CTpOeHne MOJSIeKyI, BuGnnoTeka LIOK

85 obLwas popmyna, nsomepusi, HOMEHknaTypa https://m.edsoo.ru/efaZebea
N nanyeckme cBomcTBa — )

86 XumMmnyeckne ceBoncTea anndaTnyecknx Bubnnoteka LJOK
aMMHOB https://m.edsoo.ru/1bc5c¢f80

87 AHWUNUH: CTPOEHNE aHMUNMHA, OCOBEHHOCTH Bubnuoteka LJOK
XUMUYECKNX CBONCTB aHUSIMHA https://m.edso0.ru/39cd21f1

88 Cnocobbl Nony4eHnsa n NnpuMMeHeHne BubnuoTteka LJOK




anuaTn4yecknx aMmmHoB
AMMHOKNCAOTbI: HOMEHKNATypa U M30Mepus,

https://m.edsoo.ru/ea138763
Bubnuoteka LJOK

89 n3nyeckne ceomctea. OtgenbHble )
ﬁlppeﬂCTaBmenM vieTea. AL https://m.edso0.ru/d1773e80
XMumnyeckme cBomcTBa aMMUHOKMNCIIOT, UX Bubnmoteka LIOK

90 Buonornyeckoe 3Ha4yeHne aMMHOKUCIIOT. https://m.edsoo.ru/77df705a
CuHTE3 1 rmagponuma nentTugoB

91 bernku kak npMpogHble NoNUMMepsbI; CTPYKTYpPbI Bubnnoteka LJOK
benkos https://m.eds00.ru/429e9899

92 XuMunyeckme ceonctea 0enkos Eﬁgg_;ﬂi‘iiﬂﬁ /62373064

o A30Tconep>|<ale|.me reTepoumKnmyeckme BubnmoTexa LIOK
coeanHeHns. HyknenmHoBble KACNOTbI: COCTaB,
CTpgeHme y 6mgnormqe0|<aﬂ - https://m.edsoo.ru/521d1431
MNMpakTnyeckas pabota Ne 4. PewweHune

94 3KcnepuMeHTanbHbIX 3a4ad No Teme Bubnunoteka LJOK
"A3oTcoaepKallne opraHn4eckmne https://m.edsoo.ru/8e3c02d1
coeanHeHuns"

o5 MpakTnyeckasn pabota Ne 5. PeweHwne Bubnmoteka LIOK
3KCNepuMeHTanbHbIX 3a4a4 No Teme
"Pacn23HaBaHme opraHvﬁhecmx coeguHeHnn" hitps //m.eds00.ru/bdestat6

96 O606LweHne no Teme "AsoTcogepxalime Bubnuoteka LJOK
opraHuyeckue coeguHeHns" https://m.edsoo.ru/ce561bc7
OCHOBHbIE MOHATUSA XMMUN

97 BbICOKOMONEKYNAPHbLIX COEANHEHUN U Bubnuoteka LLOK
MEeTOAbl MX CUHTE3a —NoNiMMepusaumns n https://m.edsoo.ru/7aa63ebd
NONMKoHAeHcaums
Mnactmacchbl. YTunusauma n nepepaboTtka

98 nfacTuvka. KOHTpoanaz pa60TapN§4 Bubnuorexa LIOK

«MNToroBasi KoHTpornbHaga paboTa 3a kypc 10

https://m.edso0.ru/82242¢e0f




Knacca»
OnacTtomepsbl: HaTypanbHbIN CUHTETUYECKME

Bubnuoteka LJOK

9 kay4yku. Pe3nHa 1 https://m.edso0.ru/246103ec
100 cmmrermieatis, Mommeps cnowanwioro 1 GuGnmotexa LIOK
' Pe! cheu hitps://m.eds00.ru/5963a601
Ha3Ha4YeHWs
o1 | Dimmecar patcra b Pausre | surmorea LIOK
"p P A " https://m.edsoo.ru/3aebd77a
acnosHaBaHuWe NracTMacc U BOSTIOKOH
Ob6ob6ueHne n CI/ICTe!\'/IaTI/ISaLI,I/IFI N3Yy4YEHHOro Bubnmotexa LIOK
102 martepwmana no Teme "BbICOKOMONEKYNAPHbIE 1

coeagnHeHuns"

OBLLEE KOJINYECTBO YACOB MO NMPOIrPAMME

https://m.edsoo.ru/6a22b1e8




11 KITACC

KonuyectBO 4yacoB

Ne KoHtp [lpak Nata ONeKTPOHHbIe
n/ Tema ypoka Bce °7bH Tme MU3y4YeHu unppoBbIe
n ro ble Ckue oGpa3soBaTtenbHble
pabor pabo pecypchbl
bl Thbl
Atom. CocTaB aTOMHbIX g4ep. XMMUYeCKUN Bubnmoreka LIOK
1 ' ' 1 https://m.eds00.ru/59¢c112
anemeHT. N3oTonbl o
5 CTpoeHune 3neKkTPOHHbIX 060noYeK 1 bubnuoteka LJOK
aTOMOB, KBAHTOBbIE YMCna https://m.edsoo.ru/b4d9fffa
Knaccudukaumnsa XMMmn4ecknx aneMeHToB Bubnmorexa LIOK
3 1 https://m.edso0.ru/61294af
(s-, p-, d-, f-anemeHTHI) 9
4 PacnpeneneHune anekTpoHOB MO aTOMHbIM 1 Bubnnoteka LJOK
opbuTtanam https://m.edsoo.ru/f5f750fe
OnNEeKTPOHHbIE KOHUrypauum atToMmoB
9/IEMEHTOB B OCHOBHOM 1 BO36YXAEHHOM Bubnnoteka LJOK
5 cocTtossHun. KoHTponbHas pabota Ne1 1 1 https://m.edso00.ru/8149e8
«BxogHast koHTponbHasa paboTta 3a kypc 10 46
Knacca»
OIIEKTPOHHbIE KOHUrypauum NMoHoOB Bubnmorexa LIOK
6 3 ' 1 https://m.edsoo.ru/a0764b
NeKTpooTpMLUaTENBHOCTD o4
e e e Suomorera LK
7 L 1 https://m.edso0.ru/16957¢

MeHpoeneesa, CBsi3b C COBPEMEHHOM
Teopuemn CTpoeHnsa aToMoB

01




3aKOHOMEPHOCTU M3MEHEHMSI CBOWCTB
XUMUYECKUX INIEMEHTOB N 0OpasyemMbix

Bubnnoteka LJOK

pacTBOpPOB

8 https://m.edso0.ru/f846892
MMM NPOCTbIX N CNOXHbIX BELLECTB Mo -
rpynnam v nepuogam -
CuctemaTtumsaumsa n ooobLeHmne 3HaHum no Bubnuoteka LIOK

9 https://m.edsoo.ru/8fad294
Teme 5
Sg,ﬂ,bl XUMMNYECKOWN CBSA3N. MexaHM3Mbl BuGnnoTeka LIOK

10 Pa30BaHWA KOBANEHTHOW CBAM. https:/m.eds00.ru/5a8072
BO,EI,OpO,D,H?‘;I cBsA3b. MexxmonekynsipHble af
B3aMMOAENCTBUS =
BaneHTHOCTb 1 BaneHTHblE BO3MOXHOCTU bubnuoteka LJOK

11 aToMoB. CBA3b 3NEKTPOHHOW CTPYKTYpbI https://m.edsoo.ru/3d2cal
MOJSEKYS C X reOMETPUYECKNM CTPOEHNEM 93
MpeacrtaBneHnsa 0 KOMMMAEKCHbIX Bubnuoreka LIOK

12 pea _ https://m.edso0.ru/8c66b1
COeANHEHNAX: COCTaB N HOMEHKNaTypa 53
E:ﬁ:ﬁgfjnggﬂsgﬂgggm: Tunbl Bubnuoreka LIOK

13 ' - https://m.edsoo0.ru/e16763
KpUCTannmM4yecknx peLueTok n CBONCTBa 50
BELLECTB =
[MoHATME O ANCNEPCHLIX CUMCTEMAX Bubnmoreka LIOK

14 ' https://m.edsoo.ru/da2c70
[MpencraBneHne o KONnonaHbIX pacTBopax o4
NCTUHHBbIE pacTBOPbLI: HACbIWEHHbIE U Bubnuoteka LLIOK

15 HeHacblLLIEHHblEe, PaCTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8
Kpuctannorngparbl d
CnocoObl BblpaXXeHUst KOHLEHTPaLnn Bubnuoreka LIOK

16 https://m.eds00.ru/328e65

3a




PelieHne 3agay ¢ ncnonb3oBaHUEM

Bubnuoteka LJOK

17 NOHATUIM "MaccoBas 4ONA PaCTBOPEHHOIO https://m.edso0.ru/785e0a
BewecTBa", "MonspHasa KoHUeHTpauus" b4
Knaccudukaums n HomeHknatypa Bubnmorexa LIOK
18 https://m.edsoo.ru/bf9e108
HeopraHn4yecKnx BeLLecTB d
Cuctemartumsauyms n ob6o0LLieHne 3HaHu No Bubnmorexa LIOK
19 https://m.edso0.ru/8d2c6a
Teme
3a
KoHTponbHasa pabotaNe2 no temam
e e o Susruorera LOK
20 P " https://m.edsoo.ru/70a60a
anemenToB [1. . Menpeneesa", 24
"CTpoeHue BellectBa. MHoroobpasue =
BelwecTB"
Knaccudumkauma XMmMmyeckmux peakumm B
HEeoOpraHN4YeCcKom U OpPraHNYeCcKom XUMMUN. bubnuoteka LJOK
21 3aKOH COXpaHeHUs MaccChbl BELLECTB; 3aKOH https://m.edso0.ru/6335cd
COXpaHeHNs 1 NpeBpaLLeHnst SHePrnn nNpwm d2
XUMUNYECKUX peakumsix
TennoBble aPPEKTLI XMMUYECKNX Bubnmorexa LIOK
22 . https://m.edsoo.ru/d1db86
peakuui. TepMoxXumMmnyeckne ypaBHeHUs da
BbluncneHus no ypaBHEHUSIM XUMUYECKNX Bubnmoreka LIOK
23 9 https://m.edsoo.ru/87b139
peakumi n TepMOXMMUYECKUM YPaBHEHUAM 54
CKOpOCTb XMMUYECKON peakumun, eé
24 3aBMCUMOCTb OT PasfiNyHbIX PaKTOPOB.
KaTanus n katanunsaTopsl
25 ["OMOreHHble N reTeporeHHble peakumm




MpakTnyeckasn padota Ne 1 no Teme

Bubnuoteka LJOK

26 "BrnnaHune pasnunyHbix oakTopoB Ha https://m.edsoo.ru/1facaid
CKOPOCTb XMMUYECKON peakumnmn" 1
O6paTtnmble n HeobpaTUMble peakLmm Bubnmorexa LIOK

27 ' https://m.edso00.ru/30952f9
XuMUnYeckoe paBHoOBecHe b
MpakTnyeckasn pabota Ne 2 no Teme bubnuoteka LJOK

28 "BnnsaHune pasnuyHbiX akTopoB Ha https://m.edsoo.ru/3bf34e1
NoNIoOXXKeHne XMMmN4eckoro pasHosecus” 7
QnekTponuTuyeckas guccoumayms. Bubnnoteka LJOK

29 CunbHble n crnabble aNeKkTPonuThbI. https://m.edso0.ru/5f766bd
CreneHb gmnccoumanmm f
MoHHoe npounsBegeHune sBoasl. Cpena bubnuoteka LJOK

30 BOOHbIX pacTBOpoB. BogopoaHbin https://m.edso0.ru/3966ca
nokasatenb (pH) pactBopa 89
'moponus conen. Peakunu, npoTtekatowme Bubnmoreka LIOK

31 ’ ’ https://m.edso0.ru/09d5a9
B pacTBOpax 3fIEKTPOSNIMTOB od
MpakTuyeckasa pabota Ne 3 no Teme Bubnuoteka LLOK

32 "XumMunyeckme peakumm B pactBopax https://m.edsoo.ru/2e3dae
anekTponutos" b0
OkucnnTenbHO-BOCCTAaHOBUTESbHbIE Bubnunoteka LLIOK

33 peakuun. BaxxHenwumne okmcnutenu u https://m.edso0.ru/562260
BOCCTaHOBUTENN 60
MeTon 3NEeKTPOHHOro (9NeKTOHHO-MOHHOIO) Bubnmoreka LIOK

34 https://m.edso0.ru/fb69138
b6anaHca -
OneKTponu3 pacTBOPOB U pacnyiaBoB Bubnmoreka LIOK

35 https://m.edso0.ru/93fb97d

BELLEeCTB

2




Bubnuoteka LJOK

36 PeweHne 3agay pasnnyHbiX TUNOB https://m.edsoo.ru/5a859d
16
Bubnnoteka LJOK
37 PeweHuve 3agay pasnnyHbix TUMNOB https://m.edsoo.ru/5afa265
d
CuctemaTtumsauusa n ooobLieHmne 3HaHum no Bubrmoreka LIOK
38 " " https://m.edsoo.ru/c161eb
Teme "XumMmnyeckune peakumm 85
" CucrtemaTtmsayma n oboblieHne 3HaHUn Bubnuoreka LIOK
39 " " https://m.edsoo.ru/a8a0a9
no Teme "XuMmn4eckme peakumnm 30
[MonoxeHne HemeTannos B
[Mepuognyeckon cuctTemMe XMMNUYEeCKNX bubnuoteka LJOK
40 anemeHToB [. V. MeHaeneesa u https://m.edsoo.ru/8ca2dca
0COBEHHOCTU CTPOEHMUSI NX aTOMOB. d
dunsnyeckne cBoOMCTBa HEMETANNOB
AnnoTponusa HemeTannos (Ha npumepe Bubnuoreka LIOK
41 https://m.edsoo.ru/ef92c91
Kucnopoga, cepbl, pocdopa 1 yrnepona) c
Bogopoa: nonyyenune, pusndeckmne un bubrnoreka LIOK
42 ' N ’ https://m.edso0.ru/0aa8f61
Xumunyeckune cesonctea. lmapuabl 3
[[anoreHbl: HAXoXaeHWe B nNpupoae, Bubnuoteka LJOK
43 cnocoObl nonyyeHus, punsndeckme n https://m.edsoo.ru/4e2237
XUMWUYECKMe CBONCTBA 95
FanoreHosogopoabl. BaxHenwmne Bubnnoteka LJOK
44 Kncrnopoacogepxaiume coegmHeHus https://m.eds00.ru/6b3255
ranoreHoB eb
45 JTabopaTopHble N NPOMBILLNEHHbIE Bubnnoteka LJOK




crnocobbl NONy4YeHNs rasioreHoB.
[MpymeHeHWne ranoreHoB U X CoOeauHEHNN

MpakTnyeckasn pabota Ne 4. PelueHune

https://m.edsoo.ru/6971ac
a4

Bubnuoteka LJOK

46 aKcrnepuMeHTanbHbIX 3a4ad no Teme https://m.edsoo.ru/8b26fec
""anorexbl" d
e o svonorera LOK

47 y ’ https://m.edsoo.ru/c8abc36
dunsnyeckmne n xMmmmn4eckmne CBONCTBa. a
O30H. NpuMeHeHne kucnopoaa u 03oHa =

Bubnnoteka LJOK
48 Okcuapbl 1 nepokcuabl https://m.edsoo.ru/5¢8816
a0
bubnuoteka LJOK
49 PeweHne 3agay pasnnyHbiX TUNOB https://m.edsoo.ru/2b6d8b
4b
Cepa: HaxoxgeHne B npupoae, cnocoobl BbubnuoTteka LJOK
50 nonyyeHus, pusndeckne n Xummnieckme https://m.edsoo.ru/46afae1
CBOMCTBa 6
Bubnnoteka LJOK
51 CepoBogopog, cynbduibl https://m.edso0.ru/7c8759
99
Kucnopoacoaepxalumne coegmHeHns cepbl Bubnuoteka LIOK
52 0 - - ' https://m.edsoo.ru/8cfa254
cOB6EHHOCTN CBOWNCTB CEPHOM KUCMOTbI 8
MpakTnyeckasn pabota Ne 5. PelueHwne Bubnnoteka LJOK

53 aKcnepuMmeHTanbHbIX 3agad no Teme "Cepa https://m.edsoo.ru/0afb05e
n eé coeguHeHns" 4
A30T: HaxoXaeHue B npupoae, cnocobsbl Bubnuoteka LJOK

54 nosilydeHns, usmyeckne n Xmummyeckmne https://m.edsoo.ru/badd22

cBoncTBa. AMMMaKk, HUTpUabI

55




Kucnopoacoaepxallne coeamHeHns

Bubnuoteka LJOK

55 asota. OcobeHHOCTN CBOMCTB a30THOM https://m.edsoo.ru/e2965af
KUCNOTbI e
[MpnmeHeHne a3oTa 1 ero coeguHeHUn Bubnmorexa LIOK
56 ' https://m.edsoo.ru/129f505
A30THble yaobpeHus 9
nenBe Mo oo i GuGnmoTexa LIOK
57 L https://m.edsoo0.ru/9a6b43
XumMmunyeckune csorctea. Pocdhuapl n
ec
docdhurH -
bubnuoteka LJOK
58 Okemnabi hocpopa, q)ochoE)couepmamme https://m.edsoo.ru/c7a2d4
kncnotbl. Conn docdhopHON KUCAOTbI 59
[MpumeHeHne gpocdopa u ero coeanHeHnN Bubnmorexa LIOK
59 P P A ' https://m.edsoo.ru/a21807
docdopHble yaobpeHus 0a
MpakTuyeckasa pabota Ne 6. PeweHne Bubnuoteka LLOK
60 9KCNepuMeHTanbHbIX 3aga4 no teme "AsoT https://m.edsoo.ru/8175ac
n cbocop n nx coeguHeHus" 3f
Yrnepoa: HaxoxaeHue B npupoae, Bubnnoteka LJOK
61 annoTponHbie moandukauum; dmnsndeckme https://m.edsoo.ru/1eb19f9
N XUMUYECKNE CBOMCTBA, NPMMEHeHne e
Bubnuoteka LJOK
62 Oxeup yrnepoaa(ll), oKenA yrnepoaa(lV), https://m.edsoo.ru/dba58a
YrofibHas KMcnoTta n eé conu of
Bubnuoteka LJOK
63 PeweHune 3agady pasnnyHbiX TUMNOB https://m.edso0.ru/6029b6
09
64 KpeMHun: HaxoxaeHue B npupoae, Bubnunoteka LIOK

cnocobbl nony4yeHusi, dusnyeckmne u

https://m.edsoo0.ru/143558




XUMUYECKmne CBOUCTBa

Okeng kpemuus(lV), kpemMHueBas KMcnoTa,

ab
Bubnuoteka LJOK

65 https://m.edsoo0.ru/3170e7
cCUnuKaTbl b1
Bubnuoteka LJOK
M . https://m.edso0.ru/393cdac
66 PUMEHEHNE KPEMHUS U €0 COEANHEHW. 0
CTekrno, ero nonyveHue, Buabl cTekna https://m.edsoo.ru/5823cef
b
Bubnnoteka LJOK
67 PeweHuve 3agady pasnnyHbiX TUMNOB https://m.edso0.ru/b624{80
1
CuctemaTtumsaumnsa n o6obLeHmne 3HaHum no Bubrmoteka LIOK
68 " " https://m.edsoo.ru/6e864d
Teme "HemeTtannbl o5
BbubnuoTteka LJOK
69 KHO HTpoanaﬂ. paboraNe3 no Teme https://m.edsoo.ru/d0484c
emeTannbl 76
AHanun3 pesynbTaToOB KOHTPOSIbHOM Bubnmorexa LIOK
70 https://m.edsoo.ru/2b7e95
paboTbl, KOpPEKLUUS OLLIMOOK 10
B oo ectoh Susruorers LOK
71 : https://m.eds00.ru/9839c1
OCoBEeHHOCTM CTPOEHNSA 3NEKTPOHHbIX 6C
obonoyek aToMOB MeTarnnoB -
O6wune dursnyeckne cBONCTBaA MeTanNNoB Bubnmoreka LIOK
72 ' https://m.edsoo.ru/51dac9
MpumeHeHne meTannoB B BbITY U TEXHUKE a3
73 Cnnasbl MeTannos. Koppoaus meTansnos Bubnmorexa LIOK

https://m.edso0.ru/42b872




ed
Bubnuoteka LJOK

74 PeweHune 3agady pasnnyHbix TUMNOB https://m.edsoo.ru/e3de37
b6
ONEKTPOXUMUYECKNI P HANPSXKEHNI Bubnuoteka LJOK
75 meTanno. O6wume cnocobbl Nony4yeHus https://m.edso0.ru/94eb37
MeTannos 7a
Obuwas xapaktepuctnka metannos |A-
rpynnbl MNeprnoanyeckon cucTembl 5
y o nénmoteka LUJOK
XUMUYECKNX 3N1EMEHTOB. HaTtpun n kanun: _ U
76 https://m.edsoo.ru/e12c26
nonyyeHune, usndeckne n Xmmmnieckmne b3
CBOWCTBA, NPMMEHEHNE NPOCTbIX BELLECTB =
N NX coeauHEeHUNn
Obuwas xapaktepuctmnka metannos lIA-
rpynnel MNeprnognyeckon cnctemol 5
y nénmoteka LUJOK
XUMUNYECKNX 3N1eMEHTOB. MarHui u _ U
77 g https://m.edsoo.ru/7¢c3e49c
Kanbuun: nonyyeHune, onsndeckmne un 0
XUMUYECKMe CBONCTBA, MPUMEHEHNE =
NPOCTbIX BELLECTB N UX COeANHEHWNN
YKEcTkocTb BOAbl 1 Crocobbl eé Bubrmoteka LIOK
78 https://m.edsoo.ru/c74bfae
yCTpaHeHus 9
AnNOMUHUIA: nonyyeHne, pusmyeckmne un Bubnmorexa LIOK
79 ' y ’ https://m.edsoo.ru/0e79b2
XMMUYECKNe CBONCTBA, NPUMEHEHNe 66
AMdoTepHble CBOMCTBaA OoKcmaa u BuGnmoTexa LIOK
rmapokcuaa antoMuHus,
80 APOKEMA https:/m.eds00.ru/5d12d3
rMOPOKCOKOMMMNEKCHI antoMUHUS, X 18
NPUMEHEHNE —
81 PeweHuve 3agay pasnnyHbiX TUMNOB




MpakTnyeckasn pabota Ne 7. PelueHune

Bubnuoteka LJOK

82 3KCnepuMeHTanbHbIX 3agad no Teme https://m.edsoo.ru/27a4af4
"MeTannsl rmasHbIX nogrpynn” 3
CXtuen xaparrepucrite verannos Svomorera LIOK

83 ° https://m.edsoo.ru/610d74
[Meproanyeckom cucTembl XMMUYECKNX 31
9N1eMEHTOB ==
dunsnyeckne n XxMmmyeckme CBOMCTBa Bubnmorexa LIOK

84 y https://m.edso0.ru/9911bef
XpoOMa 1 ero CoOeauHEHUn, UX NpUMEHeHne 3
BaxHenwmne coegnHeHns mapraHua. bubnuoteka LJOK

85 [MepmaHraHaT Kanus, ero oKucnuTenbHble https://m.eds00.ru/039d69
CBOMCTBA c8
dusnyeckne n Xumn4eckne CBOMCTBa Bubnnoteka LJOK

86 Xenesa n ero coeanHeHun. MNMonyyeHuve u https://m.edsoo.ru/1b7{874
NPUMEHEHNe CnaBoB Xeresa 1
dunsnyeckne n xMmmmyeckme CBoMCTBa Meau Bubnmorexa LIOK

87 ’ y https://m.edso0.ru/2bc0f95
N eé coeanHEHNN, NX NPUMEHEHNE 4
dunsnyeckne n XMMnM4eckme CBOMCTBa Bubnnoteka LJOK

88 LUMHKa U ero coeanHeHnin, ux npuMeHeHune. https://m.edsoo.ru/bif2bea
[MAPOKCOKOMNMNIIEKCHI LiMHKA 1
MpakTnyeckasn pabota Ne 8. PelueHune Bubnnoteka LJOK

89 9KCNepuMeHTanbHbIX 3aaa4 No Teme https://m.edsoo.ru/a6e352
"MeTannbl No6oYHbIX nogrpynn” ea

Bubnuoteka LJOK
90 PeweHwe 3agay pasnnyHbiX TUMNOB https://m.edsoo.ru/a8b83d
83
91 O606LeHne n cnctemaTmsaums Bubnunoteka LIOK

M3y4eHHOro maTtepuarsna no TeMme

https://m.edsoo.ru/e91fe97




"MeTtannsb!"

KoHTponbHasa pabotaNe4 no teme

5
Bubnuoteka LJOK

92 "™ " https://m.edso0.ru/83f63ea
eTannsl 3
93 AHanus pesynbTaToB KOHTPOJIbHOM Bubnuoteka LJOK
paboTbl, KOppeKLUUs OWMOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B o6ecnedeHnm ycTton4ymeoro Bubnnoteka LJOK
94 pa3BuTUA YenosedecTBa. [loHATUE O https://m.edso0.ru/080fe1f
Hay4HbIX METOAAaX UCCreaoBaHMs BELECTB 0
e e oo Suomorera LOK
95 M ' https://m.edsoo.ru/2e45a4
POMbILUNEHHbIE cnocobbl NonyyYeHus Af
Ba)KHEMNLLMX BELLECTB —
XuUMHn4eckoe 3arpsasHeHne OKpyxaroLLen Bubnuoreka LIOK
96 https://m.edsoo.ru/9f11bf5
cpeabl 1 ero nocneacTeng 1
Tlexapcrsenmue cpencrsa. Kontponsias GuGnworera LOK
97 ' https://m.edsoo.ru/a65527
paboTta Ne5 «MToroBasi KOHTpOMbHadA 1
paboTa 3a Kypc 11 knacca» =
Xumua nuwn. Ponb Xxumum B obecnevyeHmn Bubnuoteka LIOK
98 A https://m.edsoo.ru/1f7b5bd
nueBon 6e3onacHOCTM 5
KocmeTunyeckne n napcromepHbie Bubnmoreka LIOK
99 https://m.edsoo.ru/da42d5
cpeacrtBa. bbiToBas xMmus 29
Xnumus B cTpouTenbcTee. BaxHenwmne Bubnnoteka LJOK
100  cTpouTernbHblE U KOHCTPYKLUNOHHbIE https://m.edso0.ru/61e690

maTtepwvarnbl

03
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XMUS B CENbCKOM XO3ANCTBE.

Bubnuoteka LJOK




102

OpraHu4yeckue n MuHeparsnbHble
yaobpeHus

CuctemaTtumsauusa n obobLeHmne 3HaHu no
Teme

https://m.edsoo.ru/fd39587
d

Bubnuoteka LJOK
https://m.edsoo.ru/db979c
70

OBLWEE KOJINYECTBO YACOB IO
NPOIrPAMME

102







NMPOBEPAEMbBIE HA EI3 NO XUMUUN TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUSAA OCHOBHOW OEPA3OBATEJIbHOW NMPOrPAMMbI
CPEOHEIO OBLLEIN0 ObPA30OBAHUA

Kon
npoBepsemMoro
TpeboBaHuA

1

1.1

NMpoBepsiemble Tpeb60OBaHUA K NpeaMEeTHbIM
pe3ynbTaramMm 0CBOEHUS OCHOBHOM obpa3oBaTenibHOMN
nporpamMmmbl cpeaHero oowero oopasoBaHus

BnageHne cucteMom XUMMYECKUX 3HAHUW, KOTopad
BKINIOYaEeT:

OCHOBoOMosarawlmMe noHATUS  (XMMUYECKU  3NEMEHT,
aToM, U30TOMbI, 3NEKTPOHHasa oborno4vka atoma, S-, p-, O-
ONEeKTPOHHble  opbuTanM  aTtoMoB, OCHOBHOE U
BO3OY)XOEHHOE COCTOsIHMEe aToma, WOH, MOIeKyna,

BaNEHTHOCTb, 3NEKTPOOTPMLATENBHOCTb, cTeneHb
OKUCMEHNS, XMMMUYecKkasi CBA3b (O- U TI-CBA3b, KpaTHble
CBsA3N), rmbpmnamnsauns aTOMHBbIX opbuTtanen,

KpucTannuyeckas pewweéTka, Mofb, MondpHas Macca,
MOMSIpPHbIN OOBbEM, MONSApPHAsA KOHLEHTpauus, pacTBOpbI
(MCTUHHbIE, OucCnepCHble CUCTEMbI), KpucTannorngparthl,
yrnepoaHbIn ckeneT, yHKUMOHanNbHasa rpynna, paguvkan,
N30Mepbl, CTPYKTYpHas dopmyna, n3omepus
(cTpykTypHas, reomeTtpuyeckasi (Umuc-, TpaHcuM3oMmepus),
rOMONornyeckun  psa, romonorun,  yrneBoAoOpOAbl,
Kncnopoa- n asoTcogepawine coefuHeHus,
Guonornyeckn akTMBHble BellecTBa (YrneBodbl, XMpbl,
Genku), MOHOMEp, nonMMep, CTPYKTYPHOE  3BEHO,
BbICOKOMOJTEKYSAPHbIE COEAUHEHNSA, KPEKUHT, PUCPOPMUHT,
TUNbI XUMUYECKMX peakumm (okucnuTenbHo-
BOCCTAHOBUTESbHbIE, 3K30- N SHAOTEPMUYECKME, peakLmnm
MOHHOro oBbmeHa, romMo- U reTeporeHHble, obpaTumble ©
HeobOpaTUMbIE), pacTBOpP, ANEKTPONUTLI, HESNEKTPONNTLI,
aneKkTponuTMyecKas anccouunaums, cTeneHb
anccounaumm, OKUCNUMTENb, BOCCTAHOBUTESb, SNEKTPONNS,
CKOPOCTb XMMUYECKOW peakunn, XMMMYECKOE paBHOBECHE)

1.2

1.3

TEOpUM W 3aKOHbl (TEeopUs XMMWUYECKOrO CTPOEHMUS
opraHnyecknx Bewecte A.M. bytnepoBa, Teopus
3AMeKTponuTMYecKon anccounaumu, lNepmnoanyeckmin 3akoH
.. MeHnpeneesa, 3aKOH COXpaHeHud Macchl),
3aKOHOMEPHOCTM, CUMBOJTNYECKNI A3bIK XUMUN,
MUPOBO33PEHYECKME  3HAHUS, fexawue B  OCHOBeE
NOHMMAHUA MNPUYMHHOCTU U CUCTEMHOCTU XUMUYECKUX
SIBMIEHUA, COBPEMEHHbIE NPEeACTaBfIEHUST O CTPOEHUU
BellecTBa Ha aTOMHOM, MOJIEKYSISIPHOM n
HaZAMONEKYSISIPHOM YPOBHSIX

npeacrtaBiieHnda O MexXaHn3Max XUMMUYEeCKUX peaKLlMVI,
TeEpMognHaMNYECKNX N KUHETUYHECKUX 3aKOHOMEPHOCTAX




X npotekaHnda, o XMMMN4eCKOM paBHOBECUN, ONCNEPCHbIX
cnuctemMmax

1.4

dakTonornyeckme cBedeHUss O CBOWCTBax, COCTaBe,
nonyyeHnn n 6Ge3onacHOM MWCMONb30OBaHUM BaXKHEMLINX
HEOpraHMYeckMx W OpraHMYeckux BeLlecTB B ObITy W
NpaKTUYEeCKon NeATeNbHOCTM YernoBeka

1.5

obLwme HayyHble NPUHUMMNBI XMMUYECKOro NPOW3BOACTBA
(Ha npuymepe npousBOACTBA CEPHOW KUCMOTbI, amMuaka,
MeTaHona, nepepaboTkm HepTH)

CdopmMmpoBaHHOCTb YMEHUIN BbIABIIATD:

2.1

2.2

XapakTepHble NPU3HaKM U B3aMMOCBS3b W3YYEHHbIX
MOHATUN, MNPUMEHSTb COOTBETCTBYHOLUME TMOHATUSA MpK
ONWCaAHUN CTPOEHUS U CBOWCTB HEOPraHW4Yeckux u
OpraHM4Yeckux BeLLLECTB M UX NpeBpaLLeHuit

B3aMMOCBSI3b  XMMMWUYECKMX 3HAHUA C MOHATUSAMU W
npeacTaBneHnaMn  Apyrux npegmeToB ana  Gonee
OCO3HAHHOIrO MOHMMaHMA U OOBACHEHUS  CYLLHOCTU
MaTepuasnibHOro eauHcTBa Mmpa

3.1

3.2

ChopMMPOBAHHOCTb YMEHUS UCMOMb30BaTh:

HanMeHoBaHUSA XNMUYECKNX coeguHeHUn
MeXOyHapo4HOro cok3a TeopeTUYeCKoM W MpUKagHoun
XUMUU N TpUBMarbHble Ha3BaHUSA BELLECTB, OTHOCALLNXCS
K M3YYEeHHbIM Krlaccam OpraHM4yeckux M HeopraHm4ecKux
coeVHEeHNN

XUMUYECKYID CUMBOSIMKY [Onsi  cocTaBneHus dopmyn
HeopraHN4yeCcKNx BELLECTB, MOSEKYNAPHbIX U CTPYKTYPHbIX
(pa3BEpHYTbIX, COKpaLWEHHbIX W CKeneTHbIX) dopMmyn
OpraHM4ecKux BeLLECTB

4.1

ChopMUpPOBAHHOCTb YMEHMS KnaccudpmumpoBaTb:

HeopraHn4eckne BelleCcTBa, CaMOCTOATESIbHO BbI6VIpaTb
OCHOBaHMA W KpUTepunn AOnd KJ'IaCCI/ICbVIKaLlI/IVI n3yvaemMbiX
XUMNYECKUX ODOBEKTOB

4.2

4.3

OpraHu4yeckMe BeLlecTBa, CaMOCTOATENbHO BblOMpaTb
OCHOBaHUSA M KpuTepun Onsi Knaccudpumkaumm maydaembix
XMMUYECKUX OO BEKTOB

MO PasfuyHbIM NpU3HaKkam (YMCIly U COCTaBy pearmpyroLmx
BeLleCcTB, TennoBoMmy 3ddeKkTy peakumm, WU3MEHEHUIO
CTEMNEHEN OKUCNEHUSI 3NIEMEHTOB, 0DPaTUMOCTUN peakuumu,
y4yacTuIo kaTanusatopa)

CdopmmpoBaHHOCTb YMEHUS XapakTepusoBaTb
3MIeKTPOHHOE  CTpOeHMe aTtoMoB (B OCHOBHOM WU
BO3OYXOEHHOM  COCTOSAHUM) W WMOHOB  XUMWYECKMUX
anemeHToB 1 — 4 nepunopos [lepnognyeckon cuctembl
O.N. MeHoeneeBa W uUX BaneHTHble BO3MOXHOCTH,




MCnonb3ysl MOHATUS S-, p-, d-aNEKTPOHHble opbuTanuy,
SHEpPreTUYecKMe YpoBHM

7.1

CdopMnpoBaHHOCTb YMEHNSA OOBACHATL 3aKOHOMEPHOCTH
M3MEHEHNS  CBOWCTB  XMMWYECKUX  ONIEMEHTOB W
obpasyembiX MU COeANHEHUI MO Nepuogam 1 rpynnam
CdopMNpoOBaHHOCTb YMEHUSI COCTaBNATb YPaBHEHUS
XUMUYECKNX Peakunm 1 packpbiBaTb UX CYLLHOCTb:
OKUCNUTENBHO-BOCCTAHOBUTESbHbIX peakuumn

NOCPEeACTBOM COCTaBMIEHUSI 3NEKTPOHHOro H6anaHca aTux
peakunn

7.2

7.3

YPaBHEHUS peakunin pasnnyHbiX TWUMNOB; MOSIHbIE U
COKpALLEHHbIE YpaBHEHUS peakuuMi MOHHOro obMeHa,
yunTbiBas YCroBus, NpWU KOTOPbIX 3TU peakuun uayT Oo
KOHLa

peakuun rmgponunaa, peakuunm komnrekcoobpasoBaHus (Ha
npuMepe rmapoOKCOKOMMIEKCOB LIMHKA U antoMUHKS)

CdopMUpOBaHHOCTb YMEHWSI NOATBEPXKAATb:

8.1

Ha KOHKPETHbIX MpMMepax XapakTep 3aBWCUMOCTHU
peakUMOHHOM CNOCOBHOCTN OpraHNYeCcKNX COeANHEHNN OT
KPaTHOCTU M TuMNa KOBaNEHTHOW CBA3M (O- U TT-CBSA3W),
B3aMMHOI0 BfWSAHWUA aTOMOB M [pynn aTtOMOB B
MOnekyrnax, a Takke OT ocobGeHHocTen peanusaumm
pasnMyHbIX MEXaHM3MOB NPOTEKAHUA peaKuun

8.2

XapakTepHble XUMmn4yeckune cBOMCTBa BELLEeCTB
COOTBETCTBYIOLNMMN  IKCNEPUMEHTAMN N 3aNUCAMM
YPaBHEHUN XMMUYECKUX peaKLnm

ChopMUpOBaHHOCTbL YMEHUSI XapaKTepu3oBaTb COCTaB U
BaXXHEWLWIMEe CBOMCTBaA BeLLECTB, nNpuHagnexawmux K
onpefenéHHbiM  Krnaccam U rpynnamMm  CoeguHEHUN
(NMpocTble  BewecTBa, OKCUAObl, MOPOKCUAbLI,  CONW;
yrneBogopodbl, Npoctble 3dupbl, CANPTbl, QEHOSbI,
anbgerngbl, KeTOHbl, KapOOHOBblE KUCMOTbI, CIOXHblEe
adupsbl, Xnpbl, yrnesonbl, aMMUHbl, aMUHOKUCIIOTbI, 6eSkK)

10

CdopMnpoBaHHOCTb YMEHUS MNPOBOAUTL pPacyéTbl Mo
XUMUYECKUM  (bopMyriaMm U YpaBHEHUSIM  XUMUYECKNX
peakumnin ¢ UCnofib3oBaHMEM (PU3NYECKUX BENTUYNH:

10.1

maccbl (0obbéma, KonuyecTBa BeLlecTBa) MpoaykTa
peakunn, ecnm ogHO U3 UCXOAHbIX BelecTB AaHO B BuUAe
pacTtBopa C onpenenéHHou MacCoBOM aonen
pPacTBOPEHHOrO BellecTBa UM aHO B u3bbITKe (Mmeet
npuMecm)

10.2

MaccoBoM wunM  OB6BLEMHOM [oNnM, BbIXxoga npoaykra
peakumm

10.3

Tennosoro adpdekTa peakumm




10.4

OOBbEMHbIX OTHOLLUEHUN ra3os

10.5

N0 HaXOXOEHWUIO XMMMUYECKOU (hopMyrbl BELLLECTBA

11

BnageHne cuctemon 3HaHMM O MeTodax HayyHoOro
NO3HaHWA  ABMEHUM  NpPUMPOAbl,  WUCMOMNb3YyEMbIX B
€CTEeCTBEHHbIX Haykax M YMEHWe NPUMEHSTb 3TU 3HAHUS
npu aKCnepuMeHTanbHOM MUCCneaoBaHUM BELWEeCcTB U Ans
OOBACHEHUS XUMWUYECKUX ABIEHUNA, UMEKLLNX MECTO B
npupoae, MNpakTUYeCcKon [OesATENbHOCTU 4YenoBeka U B
noBceaHEBHOW KN3HU

12

ChopMMpOBaHHOCTE YMEHUA MPUMEHATH (MCNOSb30BaTb)
3HaHMA O cocTaBe W CBOWCTBaxX BewecTts Ans
9KCNepuUMEHTanbHON MNPOBEPKN TMNOTE3 OTHOCUTENbHO
3aKOHOMEPHOCTEN MPOTEKAHUST XUMWUYECKUX pPeakunn u
MNPOrHO3NPOBaHNA BO3MOXHOCTEM UX OCYLLUECTBIEHMS,;
CUCTEMHbIE XMMUYECKMEe 3HaHuA [ns obbsCHeHus U
NPOrHO3NpPOBaHMS ABNEHUN, NMerLLNX
€CTeCTBEHHOHay4HY npupoay; ANna NPUHATUS rPaMOTHbIX
peLueHnin NpobrieMm B CUTyaumsx, CBA3AHHbIX C XUMUEN

13

CopmMnpoBaHHOCTb YMEHMS NNaHuMpoBaTb U MPOBOAUTb
XUMUYECKUN  SKCNEPUMEHT  (MONyvYeHne U nlyyeHue
CBOWCTB HEOPraHMYeCKUX W OpraHMYecKnx BELLECTB,
KayeCTBEHHble peakunn YrneBogOPOAOB  PasfIMYHbIX
KNaccoB M KMCINOPOACOAEPKALLMX OPraHNYECKMX BELECTB,
pelleHne aKcnepuMeHTarnbHbIX 3agay no pacno3HaBaHUIo
HEOPraHMYecknx U OpraHn4yecKunx BELLLECTB) C
cobnogeHnem npasun  6esonacHoro obpalleHuss ¢
BewlectBamn 1 nabopaTopHbiM  0BOpyaoOBaHUEM;
dopmynupoBaTb LENU uUccnenoBaHWs; NPeacTaBnsTb B
pasnM4yHoun dopme pe3ynbTaThl 3KCNepuMeHTa,
aHanu3npoBaTb M OLEHMBATb UX JOCTOBEPHOCTb

14

15

CdopmmpoBaHHOCTb YMEeHUS OCYLLECTBNATb
LerneHanpasfeHHbIn MOUCK XUMWYECKOUM UHGOpMauuu B
PasfnMyHbIX MWCTOYMHUKAX (HayyHass U y4yebHOo-Hay4vHas
nuTepaTtypa, cpeactBa  MaccoBouM  MHopmauuu, ceTb
WHTepHeT w©n  Opyrve), KpUTUMYECKM  aHanuM3mpoBaTb
XUMUYECKYD  MH(popmaumio, nepepabaTtbiBaTb €€ n
ncnonb3oBaTb B COOTBETCTBUM C MOCTaABNEHHOW y4YeBHON
3agaven

CdopmmpoBaHHOCTb yMeHus NPOrHo3MpoBartb,
aHanuampoBaTb M OLEHMBATb WHAOPMaUUIO C MO3ULUIA
3Konornyeckon ©Oe3onacHOCTU NocneacTBu ObITOBON W
NPOU3BOACTBEHHON OEATESNIbHOCTU YerioBeka, CBA3aHHOW C
nepepaboTkoN BeLllecTs; CHOPMUPOBAHHOCTL YMEHUN
OCO3HaBaTb OMNACHOCTb BO34ENCTBUS Ha XNBbl€ OpraHn3mbl
onpefenéHHbIX BewecTB, MOHMMAa CMbICI MoKasaTens
npegenbHoOM O0NYyCTUMOW KOHLEHTPaUMW, U MOSICHATb Ha




npumepax crnocobbl YMEeHbLUEHUs M NpefoTBpaLleHnst MX
BPEOHOro BO3AENCTBMSA HA OPraHn3M YeroBeka




NEPEYEHb 3JIEMEHTOB COAEPXAHUA, MPOBEPAEMbBIX HA EI3 MO

XM

Kon

MpoBepsieMbI 3r1IeMeHT coaepXaHus

1

1.1

1.2

TeopeTquCKme OCHOBbI XUMWNIA

CtpoeHue BeuwectBa. CoBpeMeHHass mModenb CTPOEHust aTtoma.
PacnpegeneHne 3nekTpOHOB MO 3HEPreTUYEeCKMM  YPOBHSIM.
Knaccudpumkaumsa xmmmyecknx anemeHToB. OCOBEHHOCTU CTPOEHUS
9HepreTNYEeCKUX ypoBHeEN aTtoMoB (S-, p-, d-anemeHToB). OCHOBHOE
N BO3DY)XOAEHHOE COCTOSIHUSA aTOMOB. ONEKTPOHHAA KOHurypauus
aToma. BaneHTHble 3NEKTPOHbI

Mepnoanyeckas  cuctema  XMMmMYeckux  anemeHtoB  [O.W.
MeHpgeneesa. ®usmndecknin cmbicn lNepuoandeckoro 3akoHa [.U.
MeHpgeneeBa. [NpuvYMHbI U 3aKOHOMEPHOCTU WU3MEHEHUSI CBOWCTB
9NIEMEHTOB UM MX COEOMHEHWM nNO nepuogam W rpynnam.
3aKOHOMEPHOCTU B W3MEHEHMM CBOWCTB [MPOCTbIX BELLECTB,
BOOPOAHbIX COEOMHEHUI, BbICLLMX OKCUMAOB U rMOpPOKCMO0B

1.3

1.4

1.5

1.6
1.7

1.8

1.9

BaneHTHoOCTb. QnekTpooTpuuatenbHOCTb. CTeneHb OKUCNEHNS

Buabl xummyeckon cBA3n (KOBaneHTHad, MOHHas, MeTannuyeckas,
BOAOPOOHAs) U MexaHn3Mbl €€ obpasoBaHus. MexXmonekynspHble
B3anmogencTeud. BewectBa MONEKynsapHOro M HEMOMEKYNAPHOro
CTpOeHus. Tunbl  KpUCTaNNMYeCcKnx peLléTok. 3aBUCMMOCTb
CBOWCTBA BeELLECTB OT TUMa KpUcTaninyeckon peLleTkm

XumMmundeckaa peakuma. Knaccudumkaumsa XUMUYECKUX peakuun B
HEOPraHM4Yeckom Un OpraHUYeckom XuUMUK. 3aKOH COXpPaHEeHUs
Macchbl BELLECTB

CKopoCTb peakummn, eé 3aBUCUMOCTb OT PasfnnYHbIX haKTOPOB

TennoBble 3P@PEKTbI XUMUYECKUX peakuun. TepMoXumMmnyeckme
ypaBHEHUSA

Obpatumble peakumn. Xummmyeckoe paBHoBecue. DakTopsl,
BNMSAOWME HA COCTOSIHUE XMMMUYeCcKoro pasHoBecus. [puHumn Jle
lWaTtenbe

onekTponutuyeckaa  guccounaumsi.  CunbHble M cnabble
anektponutbl. Cpega BOAHbIX pPacTBOPOB BELUECTB: Kucnas,
HenmTpanbHada, uwenoyHas. CteneHb Auccoumauuun. Peakuum
MOHHOro obmeHa

1.10

'moponus conen. WMoHHoe npousBeneHne BoAbl. BoaopoaHbin
nokasaresnb (pH) pacteopa

Cnocobbl BblpaXXeHUs1 KOHLEHTpaLUN pacTBOPOB: MaccoBas [0S
pacTBOPEHHOIO BelLeCTBa, MonsipHast KOHLEHTpauus.
HacblleHHble ¥ HeHacblWweHHble pPacTBOPbl, PacTBOPUMOCTb.
Kpuctannormapathl

OKNCNUTENbHO-BOCCTAHOBUTESbHbIE peakumu. MoBepeHue
BEWECTB B cpedax C pasHbiM  3HadyeHnem pH. MeTtoapl




9NeKTpoHHOro 6anaHca

1.13

AneKkTponn3 pacTBOPOB M pacnnaBoB Core

2.1

2.2

2.3

OCHOBbI HEOpPraHN4YeCcKon XMMnUn

Knaccudumkauma HeopraHuyecknx coeauHeHun. HomeHknatypa
HeopraHM4eCcKnx BeLLECTB

XUMmMYeckne CBOMCTBA BaKHENLWIMX MEeTansfioB (HaTpun, Kanum,
Kanbuuni, MarHvn, antoMUHUA, LMHK, XPOM, Xenes3o, mMeab) U ux
coeguHeHnn. Obwme cnocobbl Nony4YeHns MeTannos

XnmMmnyeckne CBOMCTBA BaXKHENLLMX HEMETAsOB (ranoreHoB, cepbl,
asoTta, ocdopa, yrnepoga W KpeMHUA) N UX COeANHEHUN
(okcungos, Kncnopoaconepatumx KMUCNOT, BOLOPOAHbIX
COeaVHEHNI)

2.4

"eHeTn4yeckasi CBSA3b HeopraHn4yeckmnx BeLllecTB, NpnHaanexawmx K
pa3finyHbIM KIiiaccam

2.5

#H##ParfHH N peHTndurkauna HeopraHM4eCcKNx CoeaNHEHUN.
KauecTBeHHble peakumm Ha HeopraHn4yeckne BeLecTBa 1 NOHbI

OCHOBbI OpraHM4YecKom XMMum

3.1

OCHOBHble  MOMOXEHUS  TEOPUM  XUMUYECKOTO  CTPOEHUS
opraHundeckux coegnHeHmn A.M. byTtneposa. YrnepogHbli ckenet
opraHnyeckon monekynbl. KpaTHOCTb XMMWYECKOW CBA3W. S- U p-
CBA3KN. SP3-, sp2-, sp-imbpugmnsaumm opbutanen atomoB yrrnepoaa.
3aBNCMMOCTb CBOWCTB BeWEeCTB OT XMMUYECKOro CTpOeHusd
monekyn. Flomonorn. Nlomonornyecknn psa. isomepus n nsomepsi

3.2

[MoHATne o pyHKUMOHanbHoU rpynne. OpneHTaumMoHHbIE 3P eKTbI
3amectuteneu

3.3

3.4

MpenctaBneHne o KrnaccudukaumMm OpraHMYeckMx BeLLEeCTB.
HomeHknaTypa opraHuyeckMx coeamHeHun (cuctemaTuyeckas) u
TPUBMAmNbHblE Ha3BaHUS BaXKHEWLLMX MpPeAcTaBUTENEN KnaccoB
OpraHN4Yeckux BeLLlecTB

CBoboaHopaanKkanbHbIN U MOHHBIN MexaHu3Mbl peakuuun. MNoHaTue

0 Hykneodune n anektpodune. lNpasuno MapkosHukosa. Npasuno
3anueBa

3.5

3.6

3.7

AnkaHbl. XuMMMYecKMe CBOWCTBA alikaHOB: rarloreHMpoBaHue,
aerngpupoBaHue, TepMUYecKoe pasfoXeHue, KPEKWUHT,
nsomepusauma, ropeHue. [llonydyeHne ankaHoB. LluknoarnkaHbl.
Cneumndurka CBOMCTB UMKMOANKaHOB C ManbiM pa3MepoM LUKNa.
Peakuun npncoegmHeHnsa 1 pagukarnbHOro saaMeLleHnsa

AnkeHbl. XuMnyeckue CBOMCTBA: peakuun npucoeguHeHns
(ranoreHnpoBaHue, rmgpvpoBaHue, rmgporanoreHpoBaHue,
rmgparauus), ropeHus, OKMCIEHNS n nonMmepusauuu.
[MpombiwneHHble 1 nabopaTopHble cnocobbl NOyYEeHNS ankeHoB
AnkagueHbl. XMMMYeCKMe CBOWCTBA  ankagueHoB: peakuuu

npucoeanHeHnst (rMapupoBaHue, ranoreHUpoBaHWE), TOPEHUS U
nonuvepwusaunn. Nony4yeHne ankagneHoB




3.8

3.9

3.10

AnNKuHbl.  XUMMYeckue CBOWCTBA: peakunn npucoeauHeHus
(ranoreHnpoBaHue, rmgpupoBaHue, rmgpaTauus,
rmgporanoreHMpoBaHMe) Kak crnocob nonyyYyeHUs MonMmepoB U
OPYrMx rMonesHblX npoayktoB. Peakuun 3ameweHunda. [opeHue
aueTurneHa Kak MCTOYHMK BbICOKOTEMMNEepaTypHOro nrameHn Ans
CBapKun 1 peskn metannos. lNpyumeHeHne aueTuneHa

ApEHBI. Xumunyeckune CBOMCTBA OeHsona: peakummn
ANEeKTPOUNBLHOIrO 3aMeLLeHns, npucoegmHeHnsa (rmapupoBaHume,
ranoreHnpoBaHue). Peakumnsa ropeHusi. OCOBEHHOCTU XMMMUYECKMX
cBouncTB Tonyona. NonydyeHne 6eH3ona. OCoBEHHOCTU XMMMUYECKNX
cBoncTB ctupona. NMonumepusauma ctmpona. Cnocobbl NonyyYeHus
N NPUMEHEHME apoOMaTUYECKNX YrIeBOgOPOA0B

Cnuptbl. [NpenenbHble OQHOATOMHblE CAMPTbLL.  XUMUYECKue
CBOWCTBA: B3aMMOAEWNCTBME C HAaTPUEM Kak crnocob ycTaHOBNEeHUs
HanMuns TMAPOKCOrpynmnbl, C ranoreHoBoAopogamMu Kak crnocob
MOMy4YeHUst  pacTBOPUTENEN, BHYTPU- U MeEXMOneKkynsipHas
aervapataums. Peakuus ropeHust. MonyyeHne aTaHona: peakuus
OpOXEeHUs [NIOKO3bl, rMapataums 3TuneHa. OTUNEHrNUKoNb U
MUUEPUH Kak npeactaBUTenn npefenbHbiX  MHOrOaTOMHbIX
CnupToB

3.11

deHon. Xummyecknme cBouCTBa dreHona (peakumm C HaTpUeM,
rmapokcnaom Hatpusd, 6pomom). NonyyeHne eHona

3.12

3.13

Anbgernabl. XMMUYECKME CBOWCTBA MpefenbHbliX anbaerngos:
rmapupoBaHne; KadeCcTBEHHbIE peakuun Ha KapOoHUNbHY rpynny
(peakums  «cepebpsHOro  3epkana»,  B3aMMogeWCcTBUE  C
rmgpokcugom mean (ll). TonyyeHne npepenbHbIX anb4erngos:
OKUCINEHME CNUMPTOB, rmMagpartauus auetuneHa. AUETOH Kak
npeacrasutenb KeToHoB. OCOBEHHOCTU peakuMm OKUCNEHUS
aueToHa

KapboHoBble KMCNOTbl. XMMMYECKME CBOWCTBA NpenaerbHbIX
OAHOOCHOBHbIX KapBoHOBbIX KMCNOT. OCOBEHHOCTU XUMUYECKUX
CBOMCTB  MypaBbMHOW  KMCMOTbl.  [lonydyeHne  npeaenbHbIX
OLHOOCHOBHbIX KApBOHOBbLIX KUCMOT: OKUCIEHNE arikaHOB, aflkeHoB,
MepBMYHbIX CNUPTOB, anbaerngoB. Beicwne npefenbHble W
HenpeaenbHble KapOOHOBbLIE KNCAOTbI

3.14

3.15

CnoxHble agupbl 1 xupbl. Cnocobbl NOMy4YeHUs1 CAOXHbBIX 3UPOB.
O6paTtumocTb peakumn atepudmkauumn. puMeHeHne CroXHbIX
3hMpoB B NULLEBON N NaproMepHON NPOMbILLNIEHHOCTU. XKnpbl Kak
CMNOXHble 3upbl rMUUepuHa W BbICWIKMX KapOOHOBLIX KUCMOT.
XnMmnyeckne CBOWCTBA  KMPOB: MAPUPOBAHME, OKUCNEHME.
'Maponus, NnNu OMbIfIEHNE, XMUPOB Kak Cnocob MPOMbILLIIEHHOMO
NonyyYeHns cosier BbICWMX KapOOHOBLIX KMCAOT. Mbina Kak conwm
BbICLLUMX KapOOHOBbIX KNCIOT

XnMmnYeckme CBOMCTBA MMIOKO3bl: peakuun ¢ y4actmemM CnMpTOBbIX U
anbgerngHon rpynn u MoroYHokucroe 6poxeHune. lMpumMeHeHue




FMIOKO3bl, €€ 3Ha4YeHMe B XKU3HeOesATeNnbHOCTU opraHusma.
duncaxapuapbl: caxaposa, Manbto3a. BoccraHasnueawowme u
HeBOCCTaHaBnMBawowue gucaxapugbl. [Maponns gucaxapugos.
Monucaxapuabl: Kpaxman, rnukoreH. CTpoeHue MakKpoMOSieKyn
Kpaxmana, [rfiMkoreHa wun uennwonosbsl. ®dusmyeckme CBOWUCTBA
Kpaxmana wun uennonosbl. XMMUYECKME CBOWCTBA Kpaxmana:
rmaponns3, KadecTBeHHas peakums ¢ noaomM. XmuMmnyeckne CBOMCTBa
Lensnosbl: rmaponus, nosyyvyeHne agmpos Lennonosbl. lNoHarne
00 NCKYCCTBEHHbIX BOSIOKHAX (BUCKO3a, aLeTaTHbIN LLESK)

3.16

3.17

AMUHBI. AMVHBI KakK OpraHu4eckme OCHOBaHMUS: peakuuun C BOOOM,
KACNOTaMn, peakuuss ropeHnda. AHWUMAMH  Kak npegcraBuTenb
apoMaTMyYecKkMx amMmHOB. XMMHUYECKMEe CBOWCTBA  aHWUNWHa:
B3aMMOOENCTBME C KUCNoTamu, OpPOMHOM BOOOW, OKUCMEHME.
Mony4veHwne aMNHOB ankunmpoBaHuem aMmmMmunaka n
BOCCTaHOBIIEHMEM HUTPOMNPON3BOAHbBIX YrNeBOAOPOSOB

AMUMHOKMCIIOTBI N Benkn. AMUHOKUCNOTbI  Kak  amMdOTEpHble
opraHudeckue COeaNHEHUS. OcCHoBHbIE aMUHOKUCINOTBI,
obpasyowme 6enkn. Xumudeckme cBoucTBa 6enkoB: rMApoOSivs,
AeHaTypaums, Ka4eCTBeHHbIE (LBETHbIE) peakumm Ha 6enkn

3.18

3.19

CTpoeHne wn CTpykTypa nonuMmepoB. 3aBUCMMOCTb CBOWCTB
NnosIMMepoB OT CTpoeHust Mosnekyn. OCHOBHbIe cnocoObl NOsTy4YeHUs
BbICOKOMOSEKYNSAPHbLIX COEAUHEHWN: peakuuM NonuMmepusaumm u
nonnkoHaeHcaumn. Knaccndpukaums BONOKOH

###PartH# N neHTndrKaumna opraHmM4ecknx coeguHeHnn. PeluerHne
SKCMNepUMEHTanbHbIX 3a4a4y Ha pacrno3HaBaHMe OpraHNYecKmx
BELLECTB

3.20

"[eHeTU4eckasi CBA3b MeXAy KrnaccaMm OopraHM4eCcKnx coeanHeHnn
XUMUSA U XN3Hb

4.1

4.2

4.3

XumMmusi B noBcegHeBHOM XU3HW. [MpaBuna 6e3onacHon paboTbl C
eOKNMN, TOPHYMMM U TOKCUYHBIMW BellecTBamMu, cpeacTBamu
ObITOBOW XUMUK

Xumna u 3gopoBbe. XvMust B MeguuuHe. XUMUSE N CeSbCKOe
X03AMUCTBO. XUMWUSA B MNPOMbBILLSIEHHOCTU. XUMUS WU 3HepreTuka:
NPUPOAHBLIN M MOMYTHbIA HeTAHOWM rasbl, WX COCTaB W
ncnonb3oBaHne. CoctaB HedpTM U e€ nepepaboTka (npuponHble
NCTOYHMKW YINeBogopoaO0B)

XnumMus n akonorus. XuMmnyeckoe 3arpsisHeHne OKpyxaroLen cpeabl
n ero nocneactemda. OxpaHa rugpocdepbl, NoYBbl, aTMocdepsbl,
dropbl M dayHbl OT XUMWYECKOro 3arpsasHeHus. [Mpobnema
OTX04OB W MNOBOYHbIX MNPOAYKTOB. AnNbTepHaTMBHbIE WCTOYHUKU
3Heprnm

4.4

O6wwme npeacTtaBneHns O NPOMbILWEHHbIX cnocobax nonyyYeHus
XUMUYECKNX BellecTB (Ha rnpumepe MNpou3BoACTBa aMMuaka,
CepHon Kucnotbl). YépHaa n useTHad metannyprus. CTekno wu
CUNUKaTHas MPOMbILWIIEHHOCTb. [lpoMblWieHHas oOpraHuyeckas




xnumus. Cblpb€ AN OpraHNYeckon NPOMbILLIIEHHOCTH

5 #H#Par##H# Tunbl pacyE€THbIX 3a4a4
#i##Par##HPac4éTbl Macchbl BewecTBa Unm oobéma rasos no

5.1 N3BECTHOMY KONMYECTBY BELLLECTBA, Macce unn o6bEmy OAHOMo n3
Yy4YacCTBYIOLLINX B peakuumn BeLLeCTB

5.2 ###Par##PacyéTbl TennoBoro adpekra peakumm

53 ###Part##PacyéTbl 00 bEMHbIX OTHOLLEHMWI Fa30B NPU XUMUYECKNX
peakumnax
###Par##H##Pac4éTbl macchl (06bEMa, KonnyecTBa BeLecTsa)

5.4 NPOAYKTOB peakunn, ecrnm ogHO U3 BELLLECTB JaHO B U30bITKe
(MmeeT npumecn)

55 #i#Par##HPac4éTbl MaccoBor M o6bLEMHOWM AONU BbiXoda
NpoAyKTa peakuum oT TeoOpeTUYECKN BOZMOXHOIO
###Par###PacyéTbl macchl (06bEMa, KonuyecTBa BeLLeCcTBa)

5.6 npoAyKTa peakuumn, ecnu ogHoO M3 BeLWecTB AaHO B BUAE pacTBopa
C onpefenéHHoOM MacCcoBOM oNnen pacTBOPEHHOIO BeLlecTBa

57 ###Par#HPacyéTtbl ¢ nCnonb3oBaHNEM MOHATUN «MaccoBasi
40Ny, «MONAPHasa KOHLEHTpaunsa», « pacTBOPUMOCTbY»
###PartHaxoxgeHne MmonekynsapHom hopmMyrnbl OpraHNYecKoro

5.8 BELLLeCTBa MO €ro NiIOTHOCTM N MaccOBbIM LOMNSAM 3f1EMEHTOB,

BXOoO4ALWKMX B €ro cocrtaB, UJin No npoaykKkram cropaHus




YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIBHOIO
NMPOLIECCA

OBASATEJIbHbIE YYEBHbIE MATEPUAIbLI ANA YYEHUKA

METOOUYECKUE MATEPUAINDbI ANA YYUTENA

LW®POBbLIE OBPA30OBATEJIbHbIE PECYPCbI U PECYPCbI CETU
UHTEPHET
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