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NOACHUTENbHAA 3ANMNCKA

Pabouas nporpamma no XMMuu Ha ypoBHe cpeaHero obuiero obpasoBaHus paspaboTaHa
Ha ocHoBe ®PepepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «06 obpasoBaHumM B Poccuickon
depepaunm», TpeboBaHMI K pesynbTaTam 0CBoeHMAa deaepanbHoll 06pa3oBaTebHOM
nporpammbl cpegHero obuiero obpasosaHna(®OM COO), npeactaBneHHbix B PeaepaibHOM
rocyaapcteeHHom obpasosaTtenbHOM cTaHgapte COO, ¢ yyétom KoHuenuuun npenogasaHuA
yyebHoro npeameta «Xvmua» B obpasosaTesibHbiX OpraHusaumax Poccuiickon Pepepaumm,
peanunsyowmx 0OCHOBHble 06pa3oBaTe/ibHbIe NPOrPaMMbl, U OCHOBHbIX NONOXKEHUN «CTpaTernn
pa3BuTUA BoCnNUTaHMA B Poccuiickon Pepepauum Ha nepuog Ao 2025 roga» (PacnopsrkeHue
Mpasutenbctea PO ot 29.05. 2015 N2 996 - p.).

Xvmna Ha ypoBHe YraybnéHHOro u3y4yeHMA 3aHMMaeT Ba)KHOE MeCTO B CUCTeme
€CTeCTBEHHO-Hay4YyHoro obpasoBaHusa y4yawmxca 10-11 KnaccoB. WM3yyeHne npeamerta,
peannsyemoe B YycnosuAx puobdepeHuUnpoBaHHoOro, npoduabHOro oby4eHus, npU3BaHO
obecneunTtb 0b6wWweobpa3oBaTeNbHYO U OOLLEKYAbTYPHYIO MNOAFOTOBKY BblIMYCKHWMKOB LUKOJIbI,
HeobxoaMmylo ANA afanTauum UX K ObICTPO MEHAOWMMCA YCNOBUAM XU3HM B cOouMyme, a
TaKXe ANA NpoJo/KeHua obydyeHMA B opraHM3aumax npodeccmoHanbHoro obpasosBaHuA, B
KOTOPbIX XMMMUA ABNAETCA OAHON N3 NPUOPUTETHDLIX ANCUMNANH.

B nporpamme no XMMMKM Ha3HayeHWe npeameTa «XMmua» nonayyaeT nogpobHyro
WHTEPNpeTauuio B COOTBETCTBUM C OCHOBOMOJaralowmmm nonoxkeHnamm Sroc COO o
B3aMMOODYC/NIOBNEHHOCTM LENei, copeprkaHua, pesynbTaToB obydeHns n TpeboBaHWI K
YPOBHIO  MOAFOTOBKU  BbINMYCKHUMKOB. CBMAETENbCTBOM TOMY ABAAKTCA  caeaylowme
BbINO/HAEMbIE MPOrPAaMMON MO XMMUN QYHKLUN:

. MHGOPMALMOHHO-MeToAMYEeCKaA, peanusaumsa KOTOpOW obecneunsaet
nosly4yeHve NpeacTaBAEeHUA O Lensax, CoAep’KaHun, obLien cTtpaternm obyyeHns, BOCNUTAHUA U
pa3BUTUA oby4vatoWwmxca cpeacTBAaMMN NpeameTa, M3y4aemMoro B paMKax KOHKpeTHoro npoduns;

. OpPraHU3auMoOHHO-NNAHNPYIOWAA, KOTOpas npeaycMaTpuBaeT onpegeneHue:
NPUHLUMNOB CTPYKTYPUPOBAHMA W MNOCNEA0BATENbHOCTM M3ydYeHusa ydyebHOro matepuana,
KOJIMYECTBEHHDBIX W KAYeCTBEHHbIX €ro XapaKTepUCTUK;, MoAXo40B K (GOPMUPOBAHMUIO
coAeprKaTesIbHON OCHOBbI KOHTPOAA U OLLEeHKM 06pa3oBaTeNbHbIX OCTUXEHUIN 0OyYatoLWLMXCA B
pamKax NTOrosou aTrectaumm B popme eaMHOro rocygapCTBEHHOMO 3K3aMeHa No XMMUMN.

Mporpamma ana yrnybnéHHOro n3yyeHus XuMmm:

. yCTaHaBMBAET WHBApPWAHTHOE NpeaMeTHOe coAep’kaHue, obsasaTenbHoe AnA
M3ydyeHMAa B pPaMKax OTAenbHbix npodwunen, npeaycmaTpusaeT pacnpegeneHve U
CTPYKTYPMPOBAHME €ro no Kaaccam, OCHOBHbIM CoAepKaTeIbHbIM NMHUAM/pa3genam Kypca;

. [aéT npumepHoe pacnpegeneHve yyebHOro BpemeHW, PeKoMeHAyemoro AnA
N3y4yeHMA OTAENbHbIX TEM;

. npeaniaraet NPMMeEPHYI0 NOCNeL0BaTENbHOCTb U3y4YeHUA yuebHOro matepumana ¢
YY4ETOM NIOTMKM NOCTPOEHMA Kypca, BHYTPUNPEAMETHbIX U MeXNpeaMeTHbIX CBA3EN;

. OAET METOAMYECKYI0 MHTepnpeTaumio Lenen u 3agady usyvyeHua npegmera Ha
yrnybnéHHOM YypOBHe C Y4ETOM COBPEMEHHbIX MPUOPUTETOB B CUCTEMe cpeaHero obuiero
06pa3oBaHMA, COAepKaTeNbHOM XapPaKTEPUCTUKM NNAHMPYEMbIX pPe3ynbTaToB OCBOEHUA
OCHOBHOM 06pa3oBaTesibHOM Nporpammbl cpeaHero obuero 06pas3oBaHMA (IMYHOCTHBIX,



MeTanpeaMeTHbIX, NPeAMETHbIX), @ TaKKe C Y4ETOM OCHOBHbIX BUAOB y4ebHO-N03HaBaTEbHbIX
AencTnit obyyaroLleroca No 0CBOEHUIO COAEPKAHUA NpeagmeTa.

Mo Bcem Ha3BaHHbIM NO3MUMAM B MpOrpamMmme Mo XMMWUKU  MPeayCMOTPEHa
NpeemcTBEHHOCTb C ObyyeHMeM XMMWMM Ha YpPOBHE OCHOBHOro obuwero obpasoBaHuA. 3a
npefenamum yYCTaHOB/NIEHHOM MpPOrpammon no xumum obsasaTenbHOW  (MHBAPMAHTHOM)
COCTaB/AKOLLEN CcOoAeprKaHUA yyebHOoro npeameTa «XMmMma» 0CTaéTca BO3MOXKHOCTb Bbibopa ero
BApMaTMBHOM  COCTAB/ANOLWLEN, KOTOpas [O/KHA OnpenenAatbcA B COOTBETCTBMM  C
HanpaB/sieHMEM KOHKPETHOro Npoduns obyyeHus.

B cooTtBeTcTBMM C KOHUeNTyaAbHbiMM nosoxeHnamm Groc COO o HasHavyeHumn
npeameToB 6a30BOro U yriayb6neéHHOro yposHein B cucteme audpdepeHUnMpoBaHHOroO 0byyYeHuns
Ha ypoBHe cpeaHero obuwero obpa3oBaHWA XMMMA HA YPOBHE YrAYyBNEHHOrO W3y4yeHUs
HanpaB/JeH Ha peannsauuilo MNPEeMCTBEHHOCTM C NOC/AeAyloWwMM 3TAanoM MONAyYeHUA
XMMMUYecKoro 06pa3oBaHMA B pPaMKax W3YyYEHWA CheLMaNnbHbIX eCTeCTBEHHO-HAay4YHbIX W
XMMMWYECKMX ANCUMMNINH B BY3aX M OpraHM3aumsax cpegHero npodeccmoHanbHOro o6pasoBaHus.
B atoM cBA3M uM3yyeHWe npegmeta  «XUMUA» OPUEHTUPOBAHO NPEUMYLLECTBEHHO Ha
paclwimMpeHue u yraybneHne TeopeTUYECKOM M MPaAKTUYECKON NOoAroToBKM obydatowmxcs,
BblOpaBLNX onpeaenéHHbln Nnpodunnb 0byyeHna, B TOM Yncae C NepCcneKkTMBOM NocneayoLero
Nosly4eHUA XMMUYECKOro obpasoBaHUA B OpraHmsaumax nNpodeccrmoHaNbHOro ob6pas3oBaHMS.
Hapsay c atum, B cBete TpebosaHuit ®roC COO K nnaHUpyembim pesysibTaTamM OCBOEHMA
depepanbHon o06pasoBaTeNlbHOM Nporpammbl cpegHero obuwero ob6pasoBaHWA U3yyYeHUe
npeameta «XMMMUA» OPUEHTMPOBAHO TAKMKE HA pelleHWe 33a4a4 BOCMUTAHMA U COLMANbHOTO
pa3BuTMA obydatowmxca, Ha GOPMUPOBAHME Y HUX OBOLLENHTENNEKTYANbHBIX YMEHUN, YMEHUN
paunoHanmsaumm yyebHoro Tpygsa M 0606WEHHbIX cnocoboB [eATeNbHOCTU, MMEHLMX
MEXKONCLMNANHAPHBINA, HaaNPeAMETHbIN XapaKTep.

CocTaBnarowmmmn npeagmeTta «XMMusa» Ha ypPoOBHE YrNyONEHHOro M3y4yeHUA ABAAKOTCA
yrnybnéHHble Kypcbl — «OpraHuyeckaa xumua» n «O6Lias M HeopraHuyeckas xumusa». Mpu
onpeaeneHnn NoaxonoB K OTOOPY M CTPYKTYPHOM OPraHM3auumn COAEpXKaHWUA 3TUX KypcoB B
nporpamme no XMMWK 33 OCHOBY MPUHATbI nonoxeHns ®roC COO o pasnnumax 6a3oBoro u
yrnybnEéHHOro YPoBHEN N3ydYeHUA npegmeTa.

OcHOBY cogepraHuAa KypcoB «OpraHuyeckaa xumua» un «O6lWasa M HeopraHMYeckas
XMMMA» COCTaBAAET COBOKYMHOCTb NPEAMETHbIX 3HAHUW U YMEHWUI, OTHOCALWMXCA K 6a3oBomy
YPOBHIO M3ydyeHMA npegmeTa. ITa cMCTeMa 3HaHWIM MonyvyaeT onpefenéHHoe TeopeTUyeckoe
[OMNOJIHEHME, MO3BO/IAIOLLEE  OCO3HAaHHO  OCBOWUTb  CyWECTBEHHO 6onbwnii  06BEM
daKTonornyeckoro matepmana. Tak, Ha yr1ybnéHHom ypoBHeE M3ydeHUsa npeameTta obecneyeHa
BO3MOHOCTb 3HAUYUTE/IbHOTO YBE/MYEHUA OOBEMA 3HAHUM O XMMMUYECKUX 3SEMEHTax W
CBOMCTBAX UX COeAMHEHUI Ha OCHOBE pacliMpeHuna 1 yraybneHns npeactaB/lieHUn O CTPOEHNUN
BELLEeCTBA, XMMNYECKOMN CBA3N M 3aKOHOMEPHOCTAX NPOTEKAHUA PeaKuuii, pacCMaTPUBAEMbIX C
TOYKM 3PEHUA XUMUYECKON KUHETUKN U TEPMOAUHAMUKU. M3ydeHre Nnepnoanyeckoro 3akoHa u
MeprvoAnYECKON  CUCTEMBI  XMMWYECKMX  31emMeHTOB  6a3upyeTcA Ha  COBPEMEHHbIX
KBAaHTOBOMEXaHMYECKUX NPEACTABNEHMAX O CTPOEHNN aTOMA. XMMUYECKaA CBA3b 06bACHAETCA C
TOYKW 3PEHUA SHEPreTUYeCcKUX M3MeHeHUn npu eé obpa3oBaHMM U Pa3pyIEHUM, A TaKKe C
TOYKM 3peHUs MexaHM3moB eé obpa3oBaHuA. WM3yyeHne TUNOB peakuui [AOMNOAHAETCA
dopmMupoBaHMEM NpeacTaBAEHUn 00 3/NEeKTPOXMMMUYECKMX MPOLLeccax W 3/1eKTponuse



pacnnaBoB M pacTBOPOB BelecTB. B Kypce OpraHMY4ecKOm XMMUM NpU  PaACcCCMOTPEHUM
peakUMOHHON CnocobHOCTM coeauHeHUN yaensetca ocoboe BHMMaHWe Bonpocam 06
3NEeKTPOHHbIX 3pPeKTax, 0 B3aMMHOM B/IMAHMM aTOMOB B MOJIEKY/ITAX N MEXaHU3MaX pPeaKLni.

Ocoboe 3HayeHMe MMeeT TO, YTO Ha cogepyKaHne KypcoB XMMUKM yrnybNEHHOro ypoBHA
M3yYEeHUA ANA KNaAccoB onpenenéHHoro npoounsa (rnaBHbiIM 06pPa3oM Ha MX CTPYKTYpy W
XapaKTep AOMNONHEHWUN K 06LLelN cucTemMe NpeaMETHbIX 3HAaHUI) OKa3bIBAOT BIMAHUE CMEXKHbIE
npeametbl. TaK, Hanpumep, B COLEP)KAHUM MNpeameTa AN KAACCOB XMMMUKO-GU3NYECKOro
npoduna 6onblioe 3HaYeHUe ByayT UMETb 31eMeHTbl y4ebHOro matepmana no obuien xMmumu.
Mpu n3yyeHMn npeameTa B AAHHOM C/y4ae aAKUEHT OyaeT caenaH Ha obWHOCTb MeTo4OoB
NO3HaHMA, OBLWHOCTb 3aKOHOB M TEOPUI B XMMUU U B GU3MKE: aTOMHO-MONEKYNAPHAA Teopusa
(monekynapHaa Teopua B OM3MKe), 3aKOHbl COXPAHEHWS MacCCbl M 3HEPruu, 3aKOHbI
TEPMOAMHAMMKM, IEKTPOIM3A, NPEACTABAEHMA O CTPOEHUN BELLECTB U APYroe.

B 1O *Ke BpemsA B coaepKaHMM npegMmeTa ANA KNAacCOB XMMUKO-6Monornyeckoro npoduns
60blUMI yAeNbHbIM Bec byAeT MMeTb OpraHMYeckas xumus. B aTom cnydae npepocrasasertca
BO3MOHOCTb s 60nee 06CTOATENBHOIO PAaCCMOTPEHUA XMMMUYECKOW OpPraHU3aLuu KAEeTKK
Kak OGMONIOrMYecKolr CUCTEMbI, B COCTAaB KOTOPOW BXOAAT, K MPUMEpPY, TaKMe CTPYKTYpPHble
KOMMOHEHTbI, KaK nuMnuapl, 6enKku, yrnesodbl, HyKNENHOBbIE KUCAOTbl U apyrue. Mpu sTom
3HAHWA O COCTaBe M CBOMCTBAX MpeAcTaBMTENEed OCHOBHbIX KNACCOB OpPraHMYeCcKUX BeLLecTB
CNy¥KaT OCHOBOM A1 U3y4eHMA CYLHOCTN NpoueccoB GOTOCUHTESA, AbIXaHWUSA, NULLLEBAPEHMUSA.

B nnaHe ¢opmuMpoBaHMA OCHOB HAYYHOTO MWMPOBO33PEHMA, OCBOEHMA OOLLEHAYYHbIX
MeTOA0B MO3HAHMA M OMbiTa MPAKTUYECKOTO MNPUMEHEHMA HAYYHbIX 3HAHWUWA UM3yyeHue
npeametra «XMmMua» Ha yraybsEHHOM YPOBHE OCHOBAHO Ha MeXNPeaMEeTHbIX CBA3AX C
y4yebHbIMM NpegMmeTamun, BXOAALWMMM B COCTaB NpegmeTHbix obnactelt «EctecTBeHHO-Hay4Hble
npeametbl», «MaTtemaTrKa n MHGOPMATUKA» U «PYCCKUI A3bIK U INTEpATypa».

Mpu “3yyeHun yyebHoro npegmeta «XMmuA» Ha yrnybnEéHHOM YpOBHE TaK¥Ke, KaK Ha
YPOBHE OCHOBHOIMO W cpeaHero obuiero obpasoBaHusa (Ha 6a3oBom ypoBHe), 3agadent
NMepBOCTEMEHHOM 3HAYMMOCTU ABAAETCA POPMUPOBAHME OCHOB HAYKM XMMWMM Kak o0b6nactu
COBPEMEHHOIO eCTeCTBO3HaHWUA, MPAKTUYECKON AeATEe/IbHOCTM YesioBEKA W  OAHOMO M3
KOMMOHEHTOB MWPOBOI KyNbTypbl. PelleHne 3ToM 3a434M Ha yrnybnéHHOM YpOBHE M3y4yeHuUsA
npeameTa npegnoaaraeT peasinsalmio Takux Lenen, Kak:

° dopmupoBaHMe nNpeacTaBAEHM: O  MmaTepuasbHOM  eAMHCTBE  MMPpa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTU AB/MIEHUMWA MpUPOAbl, O MeCcTe XMMWUM B CUCTEME
€CTeCTBEHHbIX HayK 1 eé BeayLen poan B obecnevyeHmmn yCTOMYMBOro pa3BUTUA YeN0BeYeCTBa:
B peleHun npobaem 3KONOrMYeCcKol, SHepreTMYeckor n nuuesoi 6e3onacHOCTH, B Pa3BUTUN
MeANUMHbI, CO3L03aHUN HOBbIX MATEPUanoB, HOBbIX WCTOYHWKOB 3SHepruun, B obecrnevyeHuu
pauMOHaNbHOro NPUPOAONOAb30BaHNS, B POPMUPOBAHNM MUPOBO33PEHMA N 0OLWLEN KYAbTYPbI
YyenoBeKa, a TaKXKe IKONOTMYeckM OOOCHOBAHHOIO OTHOLWIEHMA K CBOEMY 340POBbIO U
npupoaHoi cpeae;

. OCBOEHME CUCTEMbI 3HAHWM, NEXKalMX B OCHOBE XMMMUYECKOM COCTaBAANOLLEMN
€CTeCTBEHHO-HAY4YHON KapTUHbI M1pa: GyHAAMEHTANIbHbIX MOHATUI, 3aKOHOB U TEOPUMA XUMUMU,
COBPEMEHHbIX NPeACTaBAEHUI O CTPOEHMUM BELLECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, MOHHO-
MOJIEKYNIAPHOM, HaZMONEKYNAPHOM, 0  TepMoAMHAMMUYECKUX " KMHETUYECKMX



3aKOHOMEPHOCTAX NPOTEKAHUA XMMUYECKUX PeaKLuMi, 0 XMMMUYECKOM PaBHOBECUM, PacTBOPaX M
OMCNEPCHbIX cMCTeMax, 06 06LWMX HaYYHbIX MPUHLMMAX XMMUYECKOTro NPOM3BOACTBA;

. dbopmmpoBaHMe Yy 0OYyYaOLMXCA OCO3HAHHOIO MOHMMaHMA BOCTPEeb6OBAHHOCTU
CUCTEMHbIX XMMUYECKUX 3HAHUIM ONA OOBACHEHUA KIOYEBbLIX MAEN U npobaem coBpemMeHHOM
XMMUN, 0N OBBACHEHMA W NPOTrHO3MPOBAHUA ABNEHUN, MMEIOWMX ECTeCTBEHHO-HAY4YHYIO
npupoAay; rPAMOTHOTO peLleHnA Npobaem, CBA3AHHbIX C XMMMUEN, NPOrHO3MPOBAHUA, aHAIN3a U
OLLEHKM C MO3ULMIA 3KONOrMYecKol 6esonacHoOCTN NocneacTBuiA 6bITOBOM M NPON3BOACTBEHHOM
OEATeNbHOCTM YeNoBeKa, CBA3AaHHOM C XMMMUYECKMM MNpoM3BOACTBOM, MCMNOAb30BaHWEM W
nepepaboTKoI BELLECTB;

. yrnybneHne npeacTtaBAeHUI O HAYYHbIX MeTOAaX NMO3HaHWA, HEOBXOAMMBIX ANA
npuobpeTeHns YMEeHWI OPUEHTUPOBATLCA B MUpPE BELLECTB M OOBACHEHUA XMMUYECKUX
ABNEHUN, UMEIOLLIMX MECTO B NPUPOAE, B MPAaKTUYECKON AeATENbHOCTM U NOBCEAHEBHOM KU3HMU.

B nnaHe peanusaumm nepBooyYepeHbiX BOCMUTATE/IbHbIX U Pa3BUBAOLWMX PYHKUNIM
LEeNOCTHOM cUCTeMbl cpegHero obuiero obpasoBaHMA NpU U3ydYeHUU npegmeTa «XMMUa» Ha
yrny6EHHOM ypOBHE 0CODYI0 aKTya/IbHOCTb MPUOBPETAIOT TaKME LEN U 3a4a4M, KaK:

° BOCNMTaHWe yBeXAEHHOCTM B MO3HABAEMOCTU ABNEHWUI NPUPOAbI, YBAXKEHUs K
npoueccy TBopyecTBa B 06/1aCTM TeOpPeTUYECKUX W MPUKNALHbIX UCCNEeLOBAHUIA B XMMUM,
bopmMpoBaHNE MMPOBO33PEHUA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKW;

° pa3BUTUE MOTUBALMWN K OOYYEHUIO M MO3HAHMIO, CMOCOBHOCTEM K CAMOKOHTPOIO
M CaMOBOCMMTAHUIO HA OCHOBE YCBOEHMA 06L,e4eNn0BeYECKNX LLEHHOCTEN;

° pa3BUTUE MO3HABATE/NbHbIX WHTEPECOB, WHTENNIEKTYa/lbHbIX U TBOPYECKMUX
cnocobHocTenn obydatowmxcs, GOpPMUPOBAHME Y HUX CO3HATE/IbHOTO OTHOLWIEHMA K
camoobpa3oBaHMO M HenpepbiBHOMY  00pa3oBaHWIO  KakK  YCNOBUIO  yCMNeLwHOoM
Npo¢peccMoHanbHOM U 06LECTBEHHOW AeATe/IbHOCTU, OTBETCTBEHHOrO OTHOLWUEHWA K CBOEMY
3/10pOBbI0 U MOTPEOHOCTU B 340POBOM 06pase K13HU;

. bopmMpoBaHNE YMEHUI U HABBIKOB Pa3yMHOro NpMpPoA0N0ab30BaHNSA, Pa3BUTHE
3KONOrMYECKON KynbTypbl, NpuobpeteHne onbiTa 06LWECTBEHHO-NONE3HON 3KOAOIMMYECKOM
OEeATeNIbHOCTU.

Obuiee yncno Yacos, NPeayCMOTPEHHbIX ANA U3YYEHMA XMMUUK Ha Yyryb6NeHHOM ypOBHe
cpegHero obuiero obpasoBaHua, coctasndet 207 yacos: B 10 Knacce — 105 vacos (3 vaca B
Hepeno), B 11 Knacce — 102 yaca (3 yaca B Hegenio).



COAEPXAHUE OBYYEHUA
10 KNACC

OPrAHUYECKAA XUMMUA

TeopeTuyeckme 0CHOBbI OpraHUYEeCKo Xumumn.

MpegmeTr M 3HayeHMe OpraHWYecKorM XMMWUKM, npeacTaBAeHne O MHoroobpasuu
OpraHUYeCcKnx coeguHEHNN.

JNeKTPOHHOe CTpOoeHWe aToma yrnepoga: OCHOBHOe W BO3OYXAEHHOE COCTOAHUA.
BaneHTHble BO3MOXHOCTM aTOMa yriepoaa. XMMUYecKas CBA3b B OPraHUYeCKMX COeaUHEHMUAX.
Tunbl rM6pMAM3aLNKN aTOMHbIX opbuTanei yrnepoga. MexaHM3ambl 06pa3oBaHUA KOBAJIEHTHOM
cBA3N (0OMEHHbIN M AOHOPHO-AKLENTOPHbIM). TUNbl NepeKpbiBaHMA aTOMHbIX opbuTanen, o- n
n-cBaA3n. OguHapHas, ABOMHaA WM TpoMHaa cBA3b. Cnocobbl pa3pbiBa CBA3EW B MOAEKyNax
opraHu4yeckux sewects. MoHATUE 0 cBOBOAHOM paauKane, Hykneodune u anekTpodune.

Teopua CTpPOEHUs OpraHuYeckux coeguHeHnit A.M. bByTtnepoBa UM COBpPeMEHHble
npeacTaBieHMA O CTPYKTYpe MONEKY/. 3Ha4YeHMe TEOPUN CTPOEHUA OPraHNYECKUX COeANHEHNA.
MoneKkynapHble W CTPYKTypHble ¢opmynbl. CTpyKTypHble GOpMyabl Pas3nYHbIX BUAOB:
pa3BépHyTan, COKpaléHHasa, cKenetHaa. W3omepua. Buabl u3omMepumn: CTPYKTYpHas,
NPOCTPAHCTBEHHAA. DNEKTPOHHble 3GGdEKTbl B  MOJIEKY/NaX OPraHUYEeCKUX CoeanHEHWUM
(MHAYKTMBHbBIN 1 me3oMepHbI 3P PeKTbI).

MpeacraBneHme 0 KnaccudmKaumm opraHMYecknx Bewects. MoHATHE 0 GYHKLMOHAbHOM
rpynne. Ffomonorua. Fflomonornyeckme psagpl. CuctemaTMyeckas HOMEHKNATypa OpraHUYecKux
coeanHeHnin (IUPAC) 1 TpMBManbHble Ha3BaHUA OTAE/bHbIX NPeACcTaBUTENEN.

OcobeHHOCTM M KnaccuPuKauma  OpraHUYeckux  peakumit.  OKMUCAUTENbHO-
BOCCTAaHOBUTE/IbHbIE PEAKLIMN B OPraHNUYECKOM XUMUN.

JKcnepuMMeHTaNlbHble MEeTOAbl U3YYEHUA BELLECTB U UX NpPeBpaLLEHUA: O3HAKOMIEHME C
06pasuamm opraHMYecKUX BELWECTB U MaTepuasaMn Ha MX OCHOBE, OMbITbl MO MPEBPALLEHUIO
OpraHWYeCcKUXx BELWeCTB MNPW HarpeBaHuu (nnaBneHwe, o0OyrAMBaHME W TOpPEHue),
KOHCTPYMpOBaHWE MOZENEN MOJIEKYN OPraHMYECKUX BELLLECTB.

Yrnesogopoabl.

AnKaHbl. fOMoONOrNMYecKMin psag ankaHos, obwaa popmyna, HOMEHKNATYpPa U U3OMepUs.
JNIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKY/ aNKaHOB, SP -rMBPUAM3ALMA aTOMHbBIX
opbuTanel yrnepoaa, 0-cBA3b. PU3nyecKkne CBOMCTBA a/IKaHOB.

Xvmunyeckue CBOWCTBA a/IKaHOB: peaKkuunm 3amelLeHus, n3omepusaumm,
OErnapupoBaHua, UMKAM3aUUKM, NMPOM3a, KPeKUHra, ropeHus. MNpeactaBneHne 0 mexaHusme
peaKkunii paguKanbHOro 3amelLeHums.

HaxoxaeHue B npupoge. Cnocobbl NONYYEHUA U NPUMEHEHNE a/IKAHOB.

LinknoankaHobl. Obwas popmyna, HomeHKnaTypa n nsomepua. OcobeHHOCTU CTpoeHMUA U
XMMMWYECKMX CBOMCTB MasbiX (UMKAONponaH, UWMKAOOYTaH) M  06bIYHbIX (UMKAONEHTaH,
LUMKNOreKcaH) umKnoankaHos. CNnocobbl NONYyYEeHUA M NPUMEHEHUEe LUKI0aKaHOB.

AnKkeHbl. fomonornyeckunii pag ankeHos, obwan popmyna, HOMeHKNaTypa. DNEKTPOHHOe
W NPOCTPAHCTBEHHOE CTPOEHWE MOJIEKY/T A/IKEHOB, spz—rm6pmp,m3au,ms| aTOMHbIX opbuTanen
yrnepoga, o- u m-cBasn. CTPYKTypHas M reomeTpuyeckas (Lmc-TpaHc-) nsomepusa. dusmnyeckune



CBOMCTBA a/IkEHOB. XMMMYECKMe CBOMCTBA: pPeakuuuM NpucoeauHeHusa, 3amelleHuMa B a-
NoOI0KEHNEe NpU ABONHOM CBA3W, MNONMMEpPU3ALMU U OKMCAeHUA. Mpasnno MapKOBHMKOBA.
KayectBeHHble peaKkLumn Ha ABOMHYIO CBA3b. CNOCObbI NONyYeHMA N MPUMEHEHME aIKEHOB.

AnKagueHobl. Knaccnoukauymsa aslkagmeHos (conpsaxéHHble, MU30/IMPOBaAHHbIE,
KymynuposaHHsie). OCOBEeHHOCTU  3/NEeKTPOHHOIO  CTPOEHMA U XMMUYECKUX  CBOMCTB
CONPAXEHHbIX aAneHos, 1,2- n 1,4-npucoeanHerHune. Monmmepunsauma CONPANKEHHbLIX ANEHOB.
Cnocobbl NoNyYeHNA N NPUMEHEHME aNKAANEHOB.

ANKWHbI. TOMONIOrMYECKUIA pAL, ankMHOB, 0bwaa ¢opmyna, HOMEHKNATYpa U U30MepuA.
INEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYN AZIKMHOB, SP-TMOpPMAM3aUMA aTOMHbIX
opbuTtanein yrnepoga. Pusmyeckme CBOWCTBA aA/ZIKMHOB. XMMMUYECKME CBOMCTBA: peakuuu
npucoeguHeHNs, oUMepPU3aunm n TpuMmepmsaLmm, okncneHna. KUCnoTHole CBOMCTBA a/IKMHOB,
MMEIOLLMX KOHLLEBYHO TPOMHYIO cBA3b. KayecTBeHHble peakuuu Ha TPOWHyto €BA3b. Cnocobbl
Noay4yeHMA N NPUMEHEHME a/IKNHOB.

ApomaTtuyeckme yrnesofopoabl (apeHbl). [OMoNOrMyecknn psaf, apeHos, obuwian
dopmyna, HOMeHKNaTypa W WU30MepuA. INEeKTPOHHOE U NPOCTPAHCTBEHHOE CTPOeHMe
Mmonekynbl 6eH3ona. dPmusmyeckme CBOMCTBA apeHOB. XMMUYecKkue cBoicTBa GeH3o0sa U ero
rOMOJIOTOB: pPeakuun 3ameweHna B OEH30/bHOM KO/bLe W YyrneBo4OPOAHOM pajuKane,
peakuMmM  NpucoeauHEeHUA, OKucneHne romosioroB  6HeHsona. [peactaBneHne 06
OPUEHTUPYIOWEM OEACTBUM 3amecTuTenelrr B 6eH30/1bHOM KO/bLe Ha Mpumepe aiKkuibHbIX
paguKanos, KapbOKCUAbHOW, TMAPOKCUABHOW, aMWUHO- M HUTPOrPynnbl, aTOMOB Fa/N0OreHOB.
OcobeHHOCTM XMMUYECKMX CBOMCTB CTUpoAa. Monnmepusayma ctupona. Cnocobbl nonyyeHns m
NpPUMeHeHNe apoMaTUYECKUX YINeBo40POA0B.

MpupoaHbin ras. MonyTHble HedTAHble rasbl. HedpTb 1 eé npoucxoxaeHune. KameHHbIM
Yyroib U NpPoAyKTbl ero nepepabotkn. Cnocobbl nepepaboTknM HedTU: MeperoHKa, KPeKUHr
(Tepmunyeckunii, KaTanuTUYecknin), pudopmuHr, nuponuns. MNMpoayKtbl nepepaboTkn HedTH, Mx
npUMeHeHWe B NPOMbILLIIEHHOCTU U B ObITY.

FeHeTUYeCcKan CBA3b MeXAY Pa3/IMYHbIMM KNacCaMu yrnesoa0poaoB.

ONEeKTPOHHOE CTPOEHWEe rasoreHNPoOn3BOAHbIX Yr1eBogopoaoB. Peakumn 3ameleHuA
raforeHa Ha ruMAPOKCOrpynny, HWUTPOrpynny, LUMaHorpynny, amuHorpynny. [encrsue Ha
ranoreHnpov3BoAHble BOAHOMO W CAMPTOBOrO pacTeopa wénoun. Blaumopewncrsue
OVTranoreHanKkaHoB C MarHMem M UMHKOM. [oHATME O MeTannoopraHUYyecKkux coeguHeHUAX.
Mcnonb3oBaHMe ranoreHNpPou3BOAHbIX Yr1eBOAOPOAOB B ObiTy, TEXHUKE W MPU CUHTE3E
OpraHUYecKnx BeLLecTs.

JKcnepuMMmeHTaNbHble MeTOAbl M3y4YeHWsA BELWEeCTB M WX NPEeBPaLLEHU: u3ydyeHue
dM3MYECKMX  CBOMCTB  Yr1eBoAopoAoB  (pacTBOPMMOCTb),  KayeCTBEHHbIX  peakuui
YyrneBoAopoA0B pPas3/IMyHbIX Knaccos (obecueymBaHne 6POMHOM MAKM MOAHOW BOAbI, pacTBopa
nepmaHraHata Kaniua, B3aMMOAEWUCTBME aueTUIeHa C aMMMAYHbIM PAcTBOPOM OKCMAA
cepebpa(l)), kauecTtBeHHOe 06Hapy»KeHWe yrnepoaa M BOAOPOAA B OpPraHMYECKMX BeLLecTBaX,
nojslyyeHve 3TUAEHa M MU3yYeHUe ero CBOMCTB, O3HAKOMJIeHWe C Koanekumamu «HedTtb» u
«Yronb», ¢ obpasyamu NAaCTMAcC, KaydyyKOB W pPEe3UHbl, MOAENNPOBAHME MOJIEKYN
YyrneBoAopoA0B M rafIoreHNPON3BOAHbIX YI/1€BO40POA0B.

Kucnopoacoaep:kauime opraHuyeckne coeagMHeHUs.



MpepencHble ogHOATOMHble cnupTbl. CTpoeHWe Mmonekyn (Ha npumepe MeTaHoNA U
aTaHosa). [omonoruvyecknin psa, obuwas dopmyna, U3OMepUs, HOMEHKNaTypa W
Knaccudumkauma. dusnyeckne cBoKMCTBA NpenesbHbIX OAHOATOMHbIX CNMPTOB. BogopogHble
CBASN MeXAYy MOJIeKyNamMuM CnMPTOB. XMMMUYECKME CBOMCTBA: peaKkunn 3aMelleHus,
aernapaTtauuu, OKUCNEHWA, B3aMMOLENCTBME C OPraHUYECKMMW W HEOopraHWYeCcKMmu
KMcnotamu. KauectBeHHan peakuma Ha OAHOATOMHbIe CnupTbl. [leAcTBME 3TAHO/IA M MeTaHoa
Ha opraHM3m Yenoseka. Cnocobbl NONYYEHUA U NPUMEHEHME OLHOATOMHbBIX CMUPTOB.

MpocTble apupbl, HOMEHKNATYpPa U n3omepua. OCOB6eHHOCTU PU3NYECKMX U XMMUYECKUX
CBOWCTB.

MHOroaTOMHble CNUPTbl — 3TUAEHIIMKONb U TANLEPUH. DUBUYECKME U XMMUYECKMEe
CBOWCTBA: peakuuu 3amelLeHuns, B3aMMOAENCTBME C OPraHUYEeCKMMU U HEeOopraHUYeCKUMM
KMCNOTAaMM, KayeCTBEHHAA PeaKUMA Ha MHOrOaTOMHbIe CNUpTbl. MpeacTaBneHne 0 MexaHU3me
peakuui HykneodunbHoro 3amelleHusa. [elhcTtBue Ha oOpraHuam 4enoseka. Cnocobbl
Nosly4eHUA U NPUMEHEHME MHOFOATOMHbIX CIMPTOB.

®eHon. CTpoeHne MONEKY/bl, B3AMMHOE BAUAHME TMAPOKCOrPYNbl U 6EH301bHOIO AApPa.
®usmyeckne csonctea ¢eHona. OCOHBEHHOCTU XMMUMYECKMX CBOMCTB ¢eHona. KauecTBeHHble
peakunn Ha ¢eHon. ToKcnyHocTb ¢eHona. Cnocobbl Mosy4yeHUA M nNpumeHeHue deHona.
deHondopmanbaermaHaa cMmona.

KapboHunbHble coeauHEeHUA — anbgernabl M KeTOHbl. JIeKTPOHHOE CTpoeHue
KapboHUNbHOM rpynnbl. foMmonorMyeckne paabl anbAerngoB U KeToHoB, obwas ¢opmyna,
M30Mepua M HOMEHKNaTypa. Pusmyeckme CBOWMCTBA aNbAErMAOB UM KETOHOB. XMMMUYECKMeE
CBOMCTBA aNbAernaoB W KETOHOB: peakuuu npucoeguHeHus. OKUCAeHWME anbhernaos,
KauyecTBeHHble peakuuu Ha anbgernapl. Cnocobbl NONYYEHUA U NPUMEHEHWE anbAerngoB U
KEeTOHOB.

OAHOOCHOBHbIe NpeaenbHble KapboHoBble KMCNOTbl. OCOBEHHOCTU CTPOEHUA MONEKYN
KapboHOoBbIX KMCNOT. N3omepusa M HOmeHKnatypa. Pusmyeckme CBOMCTBA OLHOOCHOBHbIX
npeaenbHblX KapboHOBbIX KWUCNOT. BoaopoaHble CBA3U MeXay MOJEKYNamMuU KapbOoHOBbIX
KMCNOT. XMMUYECKME CBOWMCTBA: KUC/MOTHblE CBOWMCTBA, peakuums sTepuduKauuu, peakumm c
y4yacTMeM yrneBoAopoaHoro pagmkana. OcobeHHOCTU CBOMCTB MypaBbUHOMN KMCNOTbI. MNoHATHE
0 NPOM3BOAHbIX KAPHOHOBBIX KUCNOT — CNOXKHbIX 3dMpax. MHoroobpasmne KapbOHOBbIX KUCNOT.
OcobeHHOCTM CBOMCTB HenpeaesibHbIX U apOMATUYECKMX KapOOHOBbLIX KUCNOT, ANKAapbOOHOBbIX
KMCNOT, TMAPOKCUKAPOOHOBLIX KKcnoT. [lpeactaButenn BbICWKMX  KapbOHOBbLIX  KUCAOT:
CTeapuHOBadA, Ma/IbMUTUHOBAA, OJIEMHOBAA, /IUHO/EB80A, /IUHOAEHO8AA KUCNOTbl. Cnocobbl
NoJly4eHUA U NPUMEHEHME KapbOHOBbIX KMCAOT.

CnokHble adupbl. Fomonornyecknin pag, obwan dopmyna, MU3oMepma U HOMeHKAaTypa.
dusnyeckne n XMMMYECKMe CBOMCTBA: MMAPON3 B KUCIOM U LLENOYHON cpese.

Hunpbl. CTpoeHune, dM3NYECKNE N XMMUYECKME CBOMCTBA KUPOB: TMAPOSIN3 B KUC/ION U
wenoyHon cpege. OCOBEHHOCTU CBOWCTB KMPOB, COAEPKAWMX OCTAaTKM HenpesenbHbIX
UPHbIX KUCNOT. Kupbl B npupose.

MbINa KaK COMM BbICLIMX KAPOOHOBbLIX KMCNOT, UX MOtOLLLEE fleiCTBME.

Obwaa xapakTepuctMka yrnesogoB. Knaccudukaums yrnesoaos (MOHO-, Au- U
nosvcaxapuabl). MoHocaxapuapl: FOKo3a, PpPyKTO3a, ranakrosa, pubosa, aesokcnpmubosa.
®dun3myeckne CBOMCTBA WM HaxoXaeHue B npupoge. PoTocuHTes. XMmMYeckMe CBOMCTBA



FNOKO3bl:  Peakuun C  yyacTMeM CAUPTOBbIX W anbAerngHow rpynn, CAMpTOBOE MU
MOIOYHOKUCN0E OpoxkeHue. lNpuUMeHeHMe TNOKO3bl, €€ 3HAYEeHWEe B KU3He[EeATeNbHOCTU
opraHusma. [ucaxapuabl: caxapo3a, ManbTo3a M NaKTo3a. BoccrtaHasauBawowme u
HEeBOCCTaHaBAMBalOWME gucaxapuapl. Tmaponns gucaxapmpgos. HaxoxkpeHue B npupoge U
npumeHeHune. Monncaxapuabl: Kpaxman, FUKOreH M uenntonosa. CTpoeHue MaKpPOMOEKYN
Kpaxmana, [F/MKOreHa W uennonosbl. ®Ousmyecknme CBOMCTBA Kpaxmana W LEAIHON03bI.
XMMUYecKme CBOMCTBA Kpaxmana: r'MApPO/SIM3, KAYeCTBEHHAA peakuua C MogomM. XMMUYeCKue
CBOMCTBA LLeI0N03bl: TMAPOAU3, NONyYeHMEe SOMPOB Lenntono3bl. NoHATUE 06 MCKYCCTBEHHbIX
BOJIOKHaX (BMCKO3a, aueTaTHbIN LWENK).

JKcnepuMmeHTalbHble MEeTOAbl M3y4YeHWs BeL,ecTB M UX NpeBpaLLeHUii: PacTBOPUMOCTb
Pa3/IMYHbIX CMMPTOB B BOAE, B3aMMOLEWCTBME 3TaHO/IA C HATPMEM, OKUCAEHMEe 3TUI0BOro
CNUPTA B anbherng, Ha PackaNéHHOM MefHOW NPOBOJIOKE, OKUC/EHME 3TUI0BOrO ChAMpTa
ANXPOMATOM Kanma (BOSMOXKHO MCMONb30BaHME BUAEOMATEPUANOB), KAYECTBEHHbIE peaKLuun
Ha anbaerngbl (c rugpokcmaom amvammuHcepebpa(l) n rngpokcnagom meau(ll)), peakums
rAvuepuHa ¢ ruapokcngom meam(ll), XxMmuyeckne CBOMCTBA pPacTBOPA YKCYCHOM KUCAOTHI,
B3aMMOAelcTBMEe pacTBOpa I/1OKO3bl ¢ rmapokcnaom meaun(ll), B3anmopencresme Kpaxmana c
MOLOM, peLleHne 3KCNePUMEHTAIbHbIX 3a4a4 No Temam «CnupTbl n gpeHonbl», «KapboHoBble
KMCnoTbl. CnoxHble 3¢upbI».

A3oTcoaepiKalime opraHu4Yeckme coeguHeHus.

AMUHbI — OpraHuM4yeckMe NpPou3BOAHble amMMMaKa. KnaccuduKkauma amMUHOB:
anudaTMyecKkme 1 apomaTUYECKUE; NEPBUYHbIE, BTOPUYHbIE U TpeTUYHble. CTPOEHME MONIEKY,
obwan dopmyna, nsomepua, HoOMeHKAaTypa U PU3MYECKME CBOMCTBA. XMMUYECKOE CBOICTBA
anndaTnMyecknx aMMHOB: OCHOBHblE CBOMCTBA, a/IKWAIMPOBAHWE, B3aUMOAENCTBME MEPBUYHDIX
aMMHOB C @30TUCTOM KUcnoToi. CoONn ankKMNaMMOHUA.

AHWUAMH — NpeacTaBUTElb aMMHOB apoMaTMYecKoro paaa. CtpoeHne aHUAMHA. BsaumHoe
B/NIMAHME TPYNN aTOMOB B MOJEeKy/ie aHUANHA. OCOBEHHOCTU XMMWUYECKUX CBOWMCTB aHW/IMHA.
KauecTBeHHble peakuMuM Ha aHWAMH. Cnocobbl MOAyYeHMA U NPUMEHEHME anndaTUHECKUX
amuHoB. MNonyyeHne aHUANHA U3 HUTpobeH3ona.

AMUHOKMCNOTbI. HomeHKnatypa u wmnsomepua. OTgenbHble npeacraButenn  a-
aMUHOKUCNOT: TAULMH, anaHuH. Pusnyeckme CBOMCTBA aMMHOKMCAOT. XMMUYECKME CBOICTBA
aMUHOKMUCNOT KaK am@pOTEpHbIX OpPraHUYEeCKUX COeAMHEHUMN, peakuua MNONUKOHAEHCALMM,
obpa3oBaHMe NenTuAHOW CBA3W. buonormyeckoe 3HaYeHMe aMUHOKUCNOT. CUHTE3 U TMAPOAU3
nenTMAoB.

Benkn Kak npupogHbie noavmepsbl. MepBUYHAA, BTOPMYHAA M TPETMYHAs CTPYKTypa
6enkoB. XMmmyeckne ceoiictea H6enKOB: rMAPOAM3, AeHaTypauma, KayecTBEHHble peakunn Ha
6enku.

JKcnepMMeHTaslbHble METOAbl M3YYeHMA BELLEeCTB M MX MpeBpalLeHWIt: pacTBOpeHue
6enKkoB B BOAE, AieHaTypauma 6en1KoB Npu HarpeBaHWW, LUBETHble peakuumn Ha 6enkn, peleHme
3KCMepMMeHTaNbHbIX 334a4 Mo TemMaM «A30Tcogep)Kalme OpraHUYyeckne COoeAMHEHUA» U
«Pacno3HaBaHWe OpraHNYECKNX COEANHEHNN Y.

BbiCOKOMONEKYNAPHbIEe COeAUHEHUA.



OCHOBHblE MOHATUA XMMWU BbICOKOMOJEKY/IAPHbIX COeAUHEHUN: MOHOMepP, Noaumep,
CTPYKTYpPHOE 3BEHO, CTENeHb MNOAMMEPM3aUMU, CPeaHAA MONeKynApHaa macca. OCHOBHble
MeTO/bl CUHTE3a BbICOKOMOIEKYNAPHbIX COEAMHEHUA — NOAMMEPU3ALLUA U NOJMKOHAEHCALMA.

MonnmepHble maTepuanol. MnacTtmaccol (nonunstunen, NOZIMNPONUAEH,
NOJIMBUHUAXNOPUA, noaAnCTUpOnN, noAMMeTUNIMETaKpPUAAT, NosIMKapboHaTbl,
nonuvatuneHtepedTanaTt). Ytmansauma n nepepaboTka nnactuka.

dnacTomepbl:  HATypasbHbIA  KAay4yyK, CUHTETUYECKME  Kayydyyku (byTagmeHoBbIi,
XN0PONPEHOBbINA, N30MPEHOBbBIN) U CUANKOHBI. Pe3unHa.

BosioKHa: HaTypanbHble (XNI0MOK, WepPCTb, WENK), UCKYCCTBEHHbIE (BMCKO3a, aueTaTHoe
BOJIOKHO), CUHTETMYECKME (KanpOH M NaBCaH).

Monnmepbl cneumanbHOro HasHaveHuA (TedbnoH, Kesnap, 3NEKTponpoBogAlMe
noavmepsbl, buopasnaraembie NOAUMEPDI).

JKcnepuMmeHTaNbHble MeTOAbl U3YYEHUA BELWECTB U UX NpeBpaLLeHM: O3HAKOMAEHME C
obpa3uammM  MNPUPOAHLIX WM  UCKYCCTBEHHbIX BOJIOKOH, MJIaCTMAcC, KayyyKoB, peLleHue
3KCMepMMeHTabHbIX 33434 Mo Teme «Pacno3HaBaHWE N1AaCTMAcC U BOJIOKOHY.

PacuéTtHble 3agaun.

HaxoxaeHne monekynapHo ¢opmyabl OpraHMYECcKOro coeguHeHMA No  MacCOBbIM
OONAAM  31eMEHTOB, BXOAAWMX B €ro COCTaB, HAXOXAEHME MOEKyNspHON Gdopmynbl
OpraHu4Yeckoro coeguHeHns no macce (06bEMY) NPOAYKTOB CropaHuA, NO KOJIMYECTBY
BewecTBa (macce, 06bEMY) NPOAYKTOB peaKkuuMu W/MANM UCXOAHbIX BELecTs, YCTaHOB/IEHMWE
CTPYKTYPHOM POpMynbl OpraHMYECKOro BeliecTBa Ha OCHOBE €ro XMMWUYECKMX CBOMCTB UK
cnocoboB nonyyeHws, onpepeneHve [OAM BbIXOAA NPOAYKTa peaKkuum OT TeopeTU4ecKu
BO3MOXHOrO.

MexnpegmeTHble CBA3U.

Peanunsaumsa mexxnpeaMeTHbIX CBSA3el Npu M3y4eHUM opraHMyeckon xumum B 10 Knacce
OCYLLECTBNIAETCA Yepe3 MCNONb30BaHME KaK OOLMX eCcTeCTBEHHO-HAy4YHbIX MOHATUI, TaK WU
NMOHATUI, NPUHATBIX B OTAE/IbHbIX NPeAMeTax eCTeCTBEHHO-HAY4YHOrO LMKAA.

Obuwme ecTecTBEHHO-HAy4YHble MOHATUA: ABMEHME, HayyHbIM GaKT, rMnoTesa, Teopus,
3aKOH, aHanu3, CuMHTEe3, KnaccuduKkauma, HabnogeHue, namepeHue, 3KCNEPUMEHT, MOAENb,
MOAeNNpOBaHuMe.

®un3mKa: maTtepua, aToOM, 3SNEKTPOH, MPOTOH, HEWTPOH, MONEKyNa, SHepreTnyeckuim
YypOBeHb, BeLLeCTBO, Teslo, 06bEM, arperaTHoe COCTOAHWE BelecTBa, GU3MYECKME BEIUYUHDI,
eaMHULbI U3MepPeHUa, CKOPOCTb, IHEPrUA, Macca.

Buonorua: knetka, opraHnsm, skocmctema, bnocdepa, metabon3m, HacneaACTBEHHOCTD,
aBTOTPOOHbLIN U reTepoTPodHbIN TUMN NUTaHMA, GporkeHne, POTOCUHTE3, AbiXaHue, GenKu,
YrNeBoAbl, }KUPbl, HYKNENHOBbIE KUCNOTbI, PEPMEHTBI.

FeorpaduaA: nonesHble UCKONaemMble, TOMIMBO.

TexHonormA: NuLesble NPOAYKTbl, OCHOBbI PALMOHANBLHOTO NUTAHMA, MOIOLLME CPEeACTBa,
MaTepunasnbl N3 UCKYCCTBEHHbIX U CUHTETUYECKMUX BOJIOKOH.
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TeopeTuyeckne oCHOBbI XMMUMN.

ATtom. CocTaB aTOMHbIX Agep. XuMU4ecknin anemeHT. N3otonbl. CTpoeHne 31eKTPOHHbIX
060/104eK aTOMOB, KBAHTOBble YWUC/IA. DHEpPreTU4eckne YpPOBHM U MNOAYPOBHWU. ATOMHble
opbutann. KnaccuouKkaumsa XMMMUYECKUX 31eMeHTOB (s-, p-, d-, f-anemeHTbl). Pacnpeaenexue
SNEKTPOHOB MO ATOMHbIM OpPO6UTANAM. DNEKTPOHHbIE KOHPUIypaLMM aTOMOB 3/1EMEHTOB
NepBOro—4eTBEPTOrO MEPUOLOB B OCHOBHOM U BO3OYKAEHHOM COCTOAHWUW, 3NEKTPOHHbIE
KOHOUIypauum MOHOB. DNEKTPOOTPULLATEIbHOCTD.

Mepuvoamyecknit 3akoH U [llepMoguyeckasa cucTema XUMMUYECKUX 3anemeHtos [.U.
MeHaeneesa. CBA3b MNepuMOAMYECKOrO 3aKOHA U [lepMoanveckom CUCTEMbI XMMUYECKMUX
3/1eEMEHTOB C COBPEMEHHOW TEOPUEN CTPOEHUA aTOMOB. 3AKOHOMEPHOCTU U3MEHEHUA CBOMCTB
XMMMUYECKUX 3/1EMEHTOB M 06pasyembiXx MMM MPOCTbIX U C/AOMHbIX BELWECTB MO rpynnam W
nepuogam. 3HavyeHne nepnogndeckoro sakoHa .M. MeHpeneesa.

Xvmmnyeckaa cBAsb. Buabl XMMWYECKOM CBA3M: KOBAJIEHTHAA, MOHHAA, MeTan/nyeckas.
MexaHu3mbl 06pa3oBaHMA KOBAaNEHTHOM CBA3N: OOMEHHbIN U AOHOPHO-AKLENTOPHbINA. dHeprua
W ANnHa cBA3n. MNoNAPHOCTb, HaNPaBAIEHHOCTb U HACbILWAEMOCTb KOBAJIEHTHOM cBA3M. KpaTHble
cBA3n. BogopoaHan cBA3b. MexmonekynspHble B3aMMogencTBuA.

BaneHTHOCTb WM BaNeHTHble BO3MOXHOCTM aTOMOB. CBfi3b 3/IEKTPOHHOW CTPYKTYpbl
MOJIEKYN C UX TEOMETPUYECKMM CTPOeHMeM (Ha mpumepe COeAMHEHWUI 3/1eMEHTOB BTOPOro
nepuoaa).

MNpeactaBneHne o0 KOMMJEKCHbIX coeauHeHuAax. CocTaB  KOMMJAEKCHOro  MOHa:
Komnnekcoobpasosatenb, AUraHabl. 3HAYEHME KOMMAEKCHbIX CoeAnHeHui. [loHATMe O
KOOPANHALMOHHON XUMUU.

BewectBa MONEKYNAPHOrO W HEMONEKYAAPHOrO CTPoeHUA. Tunbl KPUCTANAMNYECKUX
PeLETOoK (CTPYKTYpP) 1 CBOMCTBA BELLECTB.

MNoHATMe 0 AncnepcHbix cuctemax. UCTUHHbIE pacTeBopsl. [peacTaBaeHne 0 KONNOUAHbIX
pactBopax. Cnocobbl BblpaXKeHUA KOHUEHTPaLMM pPacTBOPOB: MAccoBasa AONA BeLwecTBa B
pacTBope, MOJAPHAA  KOHUeHTpauuAa. HacbiWweHHble W HeHacblWeHHble  PacTBOpbI,
pacTtBopumocTb. Kpuctannornaparsl.

Knaccudumkauma M HOMEHKNaTypa HEOpPraHUYecKuMx BeLLecTB. TpuMBMaNbHble Ha3BaHMA
OTAEeNbHbIX NpeAcTaBuUTeNel HEOPraHNYEeCKMX BEeLLEeCTB.

Knaccudumkauma xummyeckux peakumim B HEOpraHMYeckom 1 OpraHMYeckom XMMmmnmn. 3aKoH
COXpPaHEeHWA MaccCbl BELWeCTB; 3aKOH COXPaHEeHMA W NpeBpalleHna 3Heprun nNpu XMMUYEecKux
peakuunax. Tennosble 3bdeKTbl XMMUYECKUX peaKkLin. TepMoXMMUYEeCKne ypaBHEHMA.

CKOpOCTb XMMMYECKOWN peaKkUnm, eé 3aBUCUMOCTb OT Pas/inyHbIX GaKTOpPOB. F[OMOreHHble
W reTteporeHHble peakuumn. Kataams n kataamsartopsl.

Ob6patmble ” HeobpaTUMble peakuun. Xumuyeckoe paBHoBecMe. KoHCTaHTa
XMMUYEeCKoro pasHoBecua. DaKTopbl, BAUAIOWME HA MOJIOXKEHUE XMMMUYECKOro pPaBHOBECUA:
TemnepaTtypa, faB/ieHNe U KOHLEHTpauuKn BeLLecTs, y4yacTBYOLWUX B peakuuun. MNpuHumn fle
WaTenbe.

dneKkTponuTUYecKas auccoumauma. CunbHble W cnabble  anekTpoautbl. CreneHb
anccoumaumm. Cpeaa BOAHbIX PACTBOPOB: KMCNOTHAsA, HEMTpanbHasdA, wenovHasa. BogopoaHoin
nokasatesnb (pH) pactBopa. 'Maponms conei. Peakummn MOHHOro obmeHa.



OKMCANTENBbHO-BOCCTAHOBUTE/IbHbIE  peaKkuuu. CTeneHb okucneHunsa. OKucanTenb WU
BOCCTaHOBUTENb. [lpoLECcCbl OKUCNEHWA W BOCCTAHOB/EHMA. BaxkHelwune OKucauTenu wu
BOCCTaHOBUTeNU. MeToa, 3N1eKTPOHHOro 6anaHca. DNEeKTPoAM3 pPacTBOPOB M pacniaBos
BELLLEeCTB.

JKCnepMMeHTa/lbHble MEeTOoAbl M3YYEeHMA BELWLECTB U MX MPEBPALLEHUIA: PA3NONKEHME
nepokcuaa BOAOPOAA B MPUCYTCTBMU KaTanm3aTopa, MOLENMN KPUCTAZIMUYECKMX PELLETOK,
npoBeAeHWe peakuuit MOHHOro obmeHa, onpegeneHwe cpegbl PAcTBOPOB C MOMOLLBHO
WHOWKATOPOB, U3YYEHNE BANAHUA Pa3NnNYHbIX GPAaKTOPOB HAa CKOPOCTb XMMMUYECKOMN peakumn u
NOMI0XKEHNE XMMUYECKOTO PaBHOBECHA.

HeopraHuuyeckaa xumus.

MonoxeHne HemeTannos B [llepunoanyeckon cucteme XMMMUYECKUX snemeHToB [.U.
MeHaeneeBa M 0COBEHHOCTU CTPOEHMA MX aTtomoB. Pusnyeckne cBOMCTBA HEMETAN/OB.
Annotponua HemeTannos (Ha Npumepe Kncnopoaa, cepol, dochopa n yrneposa).

Bogopog,. MNonyyeHne, dpmM3nYeCcKne M XMMUYECKME CBOMCTBA: PEaKLUM C MeTannamu u
HemeTannamMu, BOCCTAHOBUTEIbHbIE CBOMCTBA. Fnapnabl. TONJANBHbIE 3AEMEHTDI.

lanoreHbl. HaxoxaeHne B npupoae, cnocobbl noayvyeHusa, pusnmyeckne n xmmmyeckme
cBouncTBa. ManoreHoBoaopoAabl. BaxHelwmne Kucnopoacogepkawme coeaMHEHUs ranoreHos.
JTabopaTtopHbie 1 NPOMbIWAEHHbIE cNOCcObbl NOAyYeHMA ranoreHoB. NpumMeHeHWe ranoreHoB m
UX COeAUHEHWNN.

Kucnopoa, o30H. JlabopaTopHble M NPOMBbIW/IEHHbIE CNOCOObLI MOAYYEHUA KUCAOpPOAa.
dusnyeckne M XMMHYECKME CBOMCTBA W MNPUMEHEHME KUcnopoga M o030Ha. OKcuabl U
nepoKkcuabl.

Cepa. HaxoxpeHue B npupoge, cnocobbl nonyyeHusa, GU3UYECKME U XMMUYECKUE
csoiictBa. CepoBogopoa, cynbdumabl. Okenpa cepbi(lV), okena cepbi(VI). CepHucraa n cepHas
KMCNOTbl M UX conn. OcobeHHOCTUM CBOMCTB CepHOM KUCNOTbl. lNpumeHeHue cepbl U eé
coeUHEeHUN.

A30T. HaxoxpaeHue B npupoge, crnocobbl nonyyeHua, OOUBNYECKME U XMMUYECKME
cBoicTBa. AmmmMak, HUTpuabl. OKcuApl a3oTa. A30TMCTAs M a30THaA KUCAOTbl U MX COAMN.
Ocob6eHHOCTM CBOMCTB a30THOM KucaoTbl. [pumeHeHWe a3oTa M ero coeauHeHUn. A30THble
yaobpenus.

docoop. HaxoxpeHue B npupoge, cnocobbl NonyyeHus, GU3MYEcKMe U XMMUYECKUe
cBoctBa. Pocomabl u pochuH. Okcmnabl ¢dochopa, dochopHaa KUcnoTa U €€ Cconum.
MNpumeHeHne pochopa u ero coeanHeHnin. PochopHble yaobpeHus.

Yrnepoa, HaxoxaeHue B npupoae. AnnotponHble moaundukaunn. Pusnyeckme u
XMMMYECKME CBOMCTBA NPOCTbIX BelecTs, obpasoBaHHbIX yrnepogom. Okcug yrnepoaa(ll),
okeng, yrnepoaa(lV), yronbHas Kucnota m eé conun. AKTMBUPOBAHHBLIA Yyronb, aacopbuums.
dynnepeHbl, rpadeH, yrnepodHble HAHOTPYOKWU. [lpumeHeHWe MNPOCTbIX  BELLECTB,
06pa30BaHHbIX YINEPOAOM, U €70 COeANHEHU.

KpemHuit. HaxoxgeHue B npupoae, cnocobbl nonyyeHus, GUsNYECKMe U XMMUYECKUE
csonctBa. OKenpg KpeMHuA(lV), KpeMHUeBas KMCNoTa, CUAKKaTbl. NpUMeHeHWe KpemMHMA U ero
coeguHeHnin. CTekno, ero nonyyYeHune, BUAbl CTEKNA.



MNonoxkeHne meTtannoBs B [lepuoanyeckor CUCTEME  XMMWYECKMX  3NEMEHTOB.
OcobeHHOCTM CTPOEHMA 3NEKTPOHHbIX obonoyek atomoB meTannos. Obwue ousnyeckme
CBOMCTBA MeTannos. [pumeHeHne meTannos B bbITy 1 TexHUKe. CnaaBbl METAN/OB.

DNEKTPOXUMMYECKUIN pag,  HanpaxeHun meTtannos. O6wme cnocobbl NosyyYeHus
METaNN0B: TMAPOMETANNYPIUA, NUPOMETANNYPIUA, SNEKTPOMeTaNNyprma. NMoHATHUE 0 Koppo3um
meTannoB. Cnocobbl 3aWuUTbl OT KOPPO3UM.

O6uwan xapakTepuctuka metannos |A-rpynnbl MNeprnoanyeckomn CUCTEMbI XMMMUYECKUX
3/leMeHTOoB. HaTpuit 1 Kanmin: nonydyeHne, pU3MYecKMe U XMMUYECKME CBOMCTBA, NPUMEHEHUE
NPOCTbIX BELLECTB U UX COEAUHEHUN.

Obuwan xapakTepuctnka metannos lIA-rpynnbl MMepnoanyeckon cUCTemMbl XMMUYECKUX
afiemeHToB. MarHMin ©n Kanbuuin: nosydeHue, ¢U3MYECKME U XMMMUYECKME CBOWCTBA,
NPUMeHEHWe NPOCTbIX BELLECTB U UX coeanHeHMN. ECTKOCTb BOAbl U cNOCobbl e€ yCcTpaHeHus.

ANOMWHMIA: NonyvyeHne, pU3MYECKME U XMMUYECKUE CBOWMCTBA, NMPUMEHEHWE MPOCTOro
BELWLECTBA W ero coeguHeHuin. AMpOTepHble CBOMCTBA OKCMAA M FMAPOKCMAA aNtOMUHUA,
r’MAPOKCOKOMMAEKCHI aNOMUHUA.

Obuwan xapaKTepucTMKa MeTannoB nobouyHbix noarpynn (b-rpynn) Mepuogmyeckoi
CUCTEMbI XMMUYECKUX SNEMEHTOB.

®dur3nyeckne M XMMMYeCKne CBOMCTBA XPOMa U ero coeanHeHnin. OKcnabl U rMapoKcmMapl
xpoma(ll), xpoma(lll) n xpoma(VI). XpomaTbl U [UXPOMATbI, UX OKUCAUTENbHbIE CBOWCTBA.
MonyyeHne U NpUMEHEHUE XPOMa.

dusnyeckme M XMMMUYECKME CBOMCTBA MapraHua W ero coeauHeHwWi. BarkHenwwue
coegmHeHna mapraHua(ll), mapraHua(lVv), mapranua(Vl) u mapraHua(VIl). MepmaHraHaT Kanus,
€ro OKMCAnTeNbHbIe CBOMCTBA.

dur3nyeckne n xMmmyeckme CBOIMCTBA Kenesa u ero coegmnHeHnn. OKcugbl, rMapPoKcnabl n
conu xenesa(ll) n »kenesa(lll). MonyyeHne n NpMMeEHEHKNE Kenesa U ero CrniaBos.

®du3nMyeckne M XMMMYECKMe CBOMCTBA Mean U e€ coeanHeHui. [onyyeHne u
NPMMeHeHUe Meau 1 eé coeAUHEHWNIA.

UMHK: nonyyeHune, puUsnyeckne n xmmmyeckmne ceoiictea. AMPoTepHble CBOMCTBA OKCMAA
W r’MAPOKCUAA UMHKA, TMAPOKCOKOMMIEKChI LMHKA. [pUMeEHEHME LMHKA N ero COeAUHEHWNIA.

JKCNepuMMeHTa/lbHble MEeTOAbl M3YYEHUA BELLECTB WM WX MPEBPALLEHWUIA: W3yYeHUe
06pasuoB HEMETANNOB, ropeHne cepbl, dochopa, Kenesa, MarHma B KUCI0poge, M3yyYeHue
KonnekumMn «MeTannbl WM CNNaBbl», B3aUMOLENCTBME LWLENOYHbIX M  LLEeN0YHO3EMENbHbIX
METaN/I0B C BOAOW (BO3MOXKHO MCMO/Ib30BaHME BUAEOMATEPUANOB), B3AaMMOAENCTBME LIMHKA U
»Keniesa € pacTBOpamM KUCAOT WU LENoYEN, KauyeCTBEHHble peakuum Ha HeopraHu4yeckue
aHMOHbI, KATUOH BOAOPOAA U KAaTUOHbI METaNN0B, B3aMMOAENCTBUE TMAPOKCUAOB aIFOMUHUA U
LUMHKA C pacTBOPaMM KUC/IOT U LWENOYEN, PELIEHME IKCMEPUMEHTa/IbHbIX 33a4a4 No Temam
«lanoreHbl», «Cepa n eé coeauHeHua», «A3oT n docdop M mMx coeanHeHua», «MeTtannbl
rnasHbIX noarpynn», «MeTannbl NO6OYHbIX NOArpynn».

XvMusa U XKU3Hb.

Ponb xumumn B obecneyeHmn ycToMYMBOro pasBmUTUA YenoBeyecTBa. [OHATME O HAYYHbIX
MeToAax Mo3HaHMA W  MEeTOAO0/IOTMM  HAyyHOro ucciedoBaHWA. HayyHble  npUHUMMbI
OopraHM3aunm XMMUYECKoro npomnssoacTea. [pomblwaeHHble cNocobbl NOAYYEeHMA BaXKHENLWMX
BellecTs (Ha Nnpumepe NPoOM3BOACTBA aMMMaKa, CEPHOMN KUCNOTbl, MeTaHoNa). MpoMbilNeHHble



Cnocobbl NoNy4YeHUA MeTasNoB U CNAAaBOB. XMMUYECKOe 3arpAa3HeHne OKpyKatowen cpeabl u
ero nocneactama. Ponb xumnn B obecnedeHnn sHepretTmdeckomn 6es3onacHoCTy.

Xummna mn 300poBbe 4YenoBeKa. JlekapcTBeHHble cpeactsa. [lpaBuna MCNoib30BaHMA
NIeKapCTBEHHbIX NpenapaTos. Posb XuMumn B passuTnn meanumHbl.

XMMMA NULLM: OCHOBHbIE KOMMOHEHTbI, NULLEeBble f06aBKK. Posib xummn B obecrnevyeHmnmn
nuwLeBoi 6esonacHoCTH.

KocmeTtuueckne mn napdromepHblie cpeactsa. bbitoBaa xumua. MpasBuna 6e3onacHoro
NCNoNb30BaHMA NpenapaToB ObITOBOM XMMUN B MOBCEAHEBHOM }KU3HM.

XUMUSA B CTPOUTENBLCTBE: BaKHENLINE CTPOUTENIbHbIE MaTepuanbl (LeMeHT, 6eTOH).

Xvmuma B cenbCKkom xo3ancree. OpraHMyeckme n mMmHepanbHble yaobpeHus.

CoBpemMeHHble KOHCTPYKLMOHHbIE MaTepuanbl, KPacku, CTeKNO, KepamuKka. MaTepuanol
ONA 3NEKTPOHMKKU. HaHOTEXHONOMMM.

PacyéTtHble 3apaun.

PacuéTtbl: maccbl BellecTBa MM 0O6bEMa rasoB Mo M3BECTHOMY KOJIMYECTBY BELLECTBA,
macce unm o6bEMy 04HOrO U3 y4YacCTBYOWMX B PeaKkLMn BewecTs, maccbl (06bEMa, KoanyecTea
BELLEeCTBA) NPOAYKTOB pPeaKkuun, ecin O4HO U3 BELLECTB MMeeT NpUMecu, maccbl (06BEMA,
KONMYeCcTBa BELLECTBA) NPOAYKTA peakuuu, eciv O4HO M3 BELLeCcTB AaHO B BMAE pPacTBoOpa C
onpeaenéHHOM MaccoBOM O0JIE PACTBOPEHHOrO BELLECTBA, MAcCOBOW A0/IM U MONSAPHOM
KOHLLeHTPauuM BelLecTBa B pacTBope, AO/IM BbiIXOAa MNPOAYKTa pPeaKkumMm OT TeopeTUYecKu
BO3MOXHOrO.

MexKnpeameTHble CBA3M.

Peanusaumsa mexnpegmeTHbIX CBA3EN NPU U3y4eHUN 0BLLEN U HEOPTraHUYECKOM XUMUN B
11 Knacce ocyLLeCcTBAAETCA Yepes3 UCMO/Ib30BaHME KaK OOLWMX eCcTeCTBEHHO-HAYYHbIX NMOHATUM,
TaK M NOHATUN, NPUHATLIX B OTAE/bHbIX NPeaMeTax eCTeCTBEHHO-Hay4YHOro UMKAa.

Obuwme ecTecTBEHHO-Hay4YHble MOHATUA: ABMEHME, HaydHbIM GaKT, rMnoTesa, Teopus,
3aKOH, QaHaNM3, CWUHTE3, KaaccuduKauma, NepuoauyHoOCTb, HabaogeHne, W3MepeHue,
3KCNEPUMEHT, MOAENb, MOAENNPOBAHME.

dusnKa: matepua, MUKPOMUP, MAKPOMMP, aTOM, 3/EKTPOH, NMPOTOH, HEMTPOH, MOH,
M30TOMbI, PAaAVMOaAKTUBHOCTb, MOJIEKYNA, SHEPTreTUYECKMA YPOBEHb, BELLECTBO, TENO, OOBEM,
arperatHoe COCTOAHME BELWEeCTBa, MAeaNbHbIA ra3, QuU3MYECKNne BeSINYUHDLI, eaNHULbI
NU3MepPEHMA, CKOPOCTb, IHEPTMA, Macca.

Buonorua: KneTtka, opraHuWsam, 3KocucTema, 6uocdepa, meTabonnsm, Makpo- U
MWKPO3/1EMEHTbI, BENKK, KUpbl, YrNeBoapbl, HYKNEeMHOBble KUCNOTbl, PepPMEHTbl, TOPMOHbI,
KPYroBOPOT BELLECTB M MOTOK SHEPTMMN B IKOCUCTEMAX.

leorpadua: mmHepanbl, FOPHble NOPOAbI, NOJIE3HbIE UCKOMNAEMbIE, TOM/INBO, PECYPChI.

TexHoNorMA: XMMMYECKas NPOMbILLNEHHOCTb, METaNNYPrusa, CTPOUTENbHbIE MaTepuansbl,
Ce/IbCKOX03ANCTBEHHOE MPOM3BOACTBO, MNULWEBaAA MNPOMbIW/IEHHOCTb, ¢dapmaueBTMYeCKan
NPOMbILLAEHHOCTb, npPoOn3BoOACTBO KOCMETUYECKNX npenaparos, npon3BOACTBO
KOHCTPYKLMOHHbIX MAaTeEPUaNOB, 3/IEKTPOHHAA NPOMbILLAEHHOCTb, HAHOTEXHONOMMM.



NAAHUPYEMBIE PE3Y/IbTATbl OCBOEHMA MPOrPAMMDI MO XUMWUWN HA YINTYBIEHHOM
YPOBHE CPEAHEIO OBLLUEIO O6PA3SOBAHUA

JINYHOCTHDLIE PE3Y/IbTATbI

B cooTBeTCTBMM C CUCTEMHO-AEATENbHOCTHbIM MNOAXOA0M B CTPYKTYpPE JMYHOCTHbIX
pe3ynbTaTOB OCBOEHMA NpegmeTa «XMMUSA» Ha ypoBHe cpeaHero obuiero obpasoBaHuA
BblAE/1E€HbI C/leAyHoLLIMe COCTaBAAOWME: 0CO3HaHME 06yYaoWMMNCA POCCUIACKON rParkaaHCKOM
WMOEHTUYHOCTN; TOTOBHOCTb K CaMOpPa3BUTMIO, CAMOCTOATENIbHOCTM M CaMOOMNPEAENEHUIO;
HaAnuyme  MoOTMBaAUMKM K  OOyYeHWIO; TOTOBHOCTb W CcnocobHoCTb  obyyarowmxcs
PYKOBOACTBOBATLCA MPUHATbIMM B 0bwecTBe NpaBuIaMu M HOPMaMK MOBEAEHUSA; Hanuuume
NPaBOCO3HAHMS, IKOIOTMYECKOM KY/IbTYPbl; CNOCOOHOCTb CTaBUTb LENN U CTPOUTb KU3HEHHbIE
naaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA NpeameTa «XMmUA» OTParkatoT cGOPMUPOBAHHOCTb
OnbiTa NO3HABaTE/NIbHOM M NPaAKTUYECKOW AeaTe/IbHOCTM 0byyatowmxca B npouecce peanmsaumm
obpaszoBaTesibHOM AeATeNbHOCTU.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHUA NpeameTa «XMmua» oTparkatoT cPopMMPOBAHHOCTb
OnbITa NO3HABaTE/IbHOM U NPAKTUYECKON AeATeNbHOCTM 0byyatowmxca B npouecce peannsaumm
06pasoBaTeNbHON AEATENbHOCTM, B TOM YNUC/IE B HYACTU:

1) rpakAaHCKOro BOCMUTAHUA:

OCO3HaHMA 06YyYaOLWMMUCA CBOUX KOHCTUTYLMOHHBIX MPaB U 06A3aHHOCTEN, YBaXKEHUA K
3aKOHY M NPaBONOpPALKY;

NPeACTaB/lieHUAs O COLMA/IbHbIX HOPMAax M MPaBUMAAX MEXKJMYHOCTHbIX OTHOWEHWUIA B
KONIEKTUBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOM AEeATENbHOCTU NPU CO34aHUN YYEOHbIX NPOEKTOB,
peleHnn y4ebHbIX M NO3HaBaTe/IbHbIX 334a4, BbIMOJIHEHUU XMMUYECKUX SKCNEPUMEHTOB;

CNOCOBHOCTN NOHMMATb U MPUHUMATb MOTUBbI, HAMEPEHMUA, TOTUKY WU aPTrYMEHTbI APYrnx
npwv aHann3e pasAnYHbIX BUAOB y4eOHOMN AeATENbHOCTY;

2) NaTPUOTHYECKOro BOCNUTAHUA:

LEHHOCTHOTO OTHOLWEHWA K WMCTOPMYECKOMY M HAyyHOMY Hacneguio oTevyecTBeHHOM
XMMUW;

YBa*KeHMA K Mpoueccy TBopyecTBa B 06/1aCTM TEOPUM U MPAKTUYECKOrO NPUIOXKEHMUA
XMMUWN, OCO3HAHWA TOrO0, YTO [AAHHbIE HAYKM ecTb pe3ynbTaT ANUTENbHbIX HabawaeHun,
KPOMOT/INBbIX IKCMEPUMEHTA/IbHbIX MOUCKOB, MOCTOSAHHOTO TPYAa YY4EHbIX U MPAKTUKOB;

MHTEpeca W MNO3HaBaTe/lbHbIX MOTMBOB B MOJIyYEHUMM W NOCAEAYHOWEM aHanause
nHpopmaumm o NnepenoBbIX AOCTUKEHNAX COBPEMEHHOM OTEYECTBEHHOW XUMWUU;

3) AYXOBHO-HPaBCTBEHHOrO BOCNUTAHMUA:

HPABCTBEHHOIO CO3HAHMA, 3TUYECKOro NoBeAeHuUs;

CNOCOOHOCTM OLEHMBATb CUTyaUUW, CBA3AHHbIE C XUMWYECKUMU ABNEHUAMMU, W
NPUHMMATb OCO3HaHHble pPeLIeHUs, OPUEHTUPYACb HA MOpPaA/SbHO-HPABCTBEHHbIE HOPMbl U
LEeHHOCTY;

rOTOBHOCTU OLLeHMBaTb CBOE MOBEAEHME WM MOCTYMKW CBOMX TOBApULLENA C NO3ULMNA
HPABCTBEHHbIX M NPABOBbIX HOPM U C YYETOM OCO3HAHUA NOCNEeACTBMIA MOCTYMNKOB;



4) popmunpoBaHUA Ky/IbTypbl 340POBbA:

NOHMMaHWA LEHHOCTel 340poBOro M bHe3onacHoro obpasa XU3HW, HeobxoamMmocTu
OTBETCTBEHHOIO OTHOLLEHUA K COBCTBEHHOMY PU3NYECKOMY M MCUXNYECKOMY 34,0P0BbIO;

cobnogeHna npaBua 6esonacHoro obpalleHus ¢ BellecTBamu B ObiTy, NOBCEAHEBHOM
YKU3HW, B TPYA0BOWN AeATENbHOCTY;

NMOHMMAHUA LLEHHOCTU MpPaBWUA MHAMBUAYANbHOIO U KOAJNEKTMBHOrO 6e30MmacHoro
noBeAeHNA B CUTYALMAX, YIPOXKAOLLMX 340POBbIO U XKU3HW NHOAEN;

OCO3HaHWA MOCNeACTBUIN U HENPUATMA BPeLHbIX MpUBbIYEK (ynoTpebneHwa ankorons,
HapKOTUKOB, KYpeHUs);

5) TpyaoBOro BoCNUTaHUA:

KOMMYHUKATUBHON KOMMETEHTHOCTM B Yy4ebHO-UCCNenoBaTeNIbCKOM  OeATeNbHOCTH,
06LLEeCTBEHHO NOMIE3HOM, TBOPYECKOM U APYIrUX BUAAX AEATENBHOCTH;

YCTAHOBKM HA aKTMBHOE Yy4yacTMe B pPELEHUM MNPaKTUYECKMX 3af4ay CoLMasbHOM
HanpaB/JIEHHOCTM (B paMKax CBOErO KNacca, WKObI);

MHTEpeca K MPaKTUYECKOMY M3y4eHWUIo npodeccuit pasMyHoOro posa, B TOM YMCAe Ha
OCHOBE NPUMEHEHUA NpeAMETHbIX 3HAHUIN N0 XUMUW;

YBAXKEHUA K TpyAay, N0AAM TPyAa U pe3ynbTaTam TPyL0BOM AeATENbHOCTY;

FrOTOBHOCTM K OCO3HAaHHOMY BbIOOpPY WHAMBUAYANbHON TpaeKTopun o06pa3oBaHUA,
byaywein npodeccmn U peanmnsaunm cobCTBEHHbIX }KU3HEHHbIX MAAHOB C YYETOM JIMYHOCTHBbIX
WMHTEpPEecoB, CNOCOBHOCTEN K XMMNK, MHTEPECOB 1 NoTpebHOoCTeN 0bLLecTBa;

6) 3KONIOrMYEeCcKoro BOCNUTAHUA:

3KONIOTMYECKM L,eNecoobpasHOro OTHOLWEHMUA K NPUPOAE KaK MCTOYHMKY CYLLECTBOBAHMA
KU3HW Ha 3emne;

NOHMMAHUA rNO0HANbHOIO XapaKTepa 3KO0rnMYeckux Nnpobaem, BAMAHUA SKOHOMUYECKMX
NpoL,EeccoB Ha COCTOAHME NPUPOLAHON U COUMANBHOM cpeabl;

OCO3HAHWA HEeobXOAMMOCTM MUCMONIb30BAHUA AOCTUXKEHUA XMMUW  ONS  pelleHuA
BOMNPOCOB PaLMOHANBbHOIO NPUPOLONONb30BAHUSA;

aKTUBHOIO HenpuATUA AENCTBMN, NMPUHOCALWMX BPen OKpyXKawuwel npupoaHoin cpege,
YMEHUA NPOrHO3MPOBaTb HEGAroNpPUATHbIE SKOIOrMYECKME NOCNEACTBUA NPeAnpPUHUMAEMbIX
AEeNCTBMI U NpeaoTBpawaTh Ux;

HanWM4MA Pas3BUTOTO 3IKOJIOTUYECKOTO MbILWIEHUA, 3KOJIOTMYECKOM KyAbTypbl, OMbITa
[EeATeNbHOCTM  3KONIOTMYECKOM  HaMnpaB/fIeHHOCTW, YMEHWMA PYKOBOACTBOBATbCA WMKU B
NO3HaBaTe/NIbHOM, KOMMYHWKATUBHOM W COLMANbHOM MpPaKTUKe, CNOCOBHOCTM M yMeHuA
aKTUBHO NPOTUBOCTOATb MAE0N0rMKN Xemodobuu;

7) LEHHOCTU HAaYYHOro NO3HAHUA:

MWPOBO33PEHMA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKu W
0bLWecTBEHHOM NPaKTUKY;

NOHUMAHUA CNEUNPUKM XMMUU KaK HAyKM, OCO3HaAHUA e€ poan B PopMMpOBaHUMU
PaLMOHANbHOTO  HAY4YHOrO  MbIWAEHUA, CO3L4AHUM  LENOCTHOrO  npeacTaBneHua 06
OKpY)XaloWeM MUpe KaK O eAMHCTBE NpUMpoAbl M 4YenoBeKa, B MNO3HAHWMM MPUPOAHbIX
3aKOHOMEPHOCTEN 1 pelleHnn Nnpobaem coxpaHeHUA NPMPOLHOro paBHOBECHUS;

yb6exaEHHOCTN B 0COOOM 3HAYMMOCTM XMMWM ANA COBPEMEHHOM UMBMAM3AUMU: B eé
rYMaHUCTMYECKON HanpaBAEeHHOCTU M BAXKHOM POaN B CO3A4aHMM HOBOM Ha3bl maTepuanbHOM



KYNbTypbl, B peleHun rnobanbHbiX MNpobaem YCTOMYMBOrO pPasBUTUA YesoBevyecTBa —
CbIpbEBON, 3JHEpPreTMYeckom, nNULEBOM WU 3KoJorMyecko 6esonacHoCTM, B  Pas3BUTUK
MeguLUNHbI, obecneyeHnn ycnoBMM YCMELWHOro TpyAa M 3KONOTMYECKU KOMGOOPTHOM XKU3HU
KaXkaoro 4ieHa obulecrsa;

€CTEeCTBEHHO-HAYy4YHOM rPAaMOTHOCTM: MNOHMMAHMA CYWHOCTM MEeTO40B MO3HaHMUA,
NCNOIb3yeMbIX B €CTEeCTBEHHbIX HayKax, CNOCOHOHOCTU MCNOb30BaTb NOMyYaemble 3HaHMA ANs
aHanM3a U 06bACHEHMA ABNEHUN OKPYKAKOLWEro MMPA U NPOUCXOAALUNX B HEM U3MEHEHUN,
ymeHuAa penatb ODOOCHOBAHHbIE 3aKNHOYEHUS HA OCHOBE Hay4yHbiX (GaAKTOB U MMeEoLMXCA
AAHHbIX C LLeNblo NOoNyYeHUs A0CTOBEPHbIX BbIBOAOB;

CNOCOBHOCTU CAaMOCTOATENIbHO WCMONb30BaTb XMMWYECKME 3HAHWA OAs  pelleHus
npobsiem B peanbHbIX }KU3HEHHbIX CUTYaLUAX;

MHTepeca K NO3HaHUI, UCCnenoBaTeIbCKOM AeATeIbHOCTY;

rOTOBHOCTM W CNOCOBHOCTM K HenpepbiBHOMY 06pa3oBaHUIO M camoobpa3oBaHUIO, K
aKTUBHOMY MOJIYY4EHUIO HOBbIX 3HAHWM MO XMMUM B COOTBETCTBUM C PKU3HEHHbIMMU
noTpebHocTAMY;

MHTepeca K o0OcobeHHOCTAM Tpyda B pas/inyHbix cdepax npodeccMoHabHON
AeATeNIbHOCTMU.

METANPEOAMETHDIE PE3Y/IbTATbHI

MeTanpeameTHble pe3y/nbTaTbl OCBOEHMA MPOrpammbl MO XMMWKW Ha YPOBHE CpeaHero
obuwero ob6pa3oBaHMA BKIKOYAIOT:

3HauMmble Ana GoOpMMPOBAHMA MUPOBO33PEHMA OOYYAIOLMXCA MEKAUCLMNINHAPHbIE
(mexxnpegmeTHble) ob6LLEeHayYHble MOHATMA, OTPaKalolWMe LLEeNOCTHOCTb Hay4YHOM KapTWHbI
MMpa M cneundurKky MeTogoB MO3HAHMA, MCMNONb3YEMbIX B eCTeCTBEHHbIX HayKax (maTtepwus,
BELLECTBO, 3HEPrUA, ABNEHWE, MPOLECC, CUCTEMA, HayuyHbl GaKT, MNPUHLMN, TUNOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TeopuA, UccnenoBaHue, HabaaeHUE, U3MEPEHUE, IKCMEPUMEHT U
Apyrve);

yHMBepcanbHble  yyebHble  aenctsuA (nosHaBaTenbHble, KOMMYHUKATUBHbIE,
perynAatusHble), obecneumBalowme dopmmnpoBaHme OYHKUMOHANBHON TPAMOTHOCTU MU
COLUMANbHOM KOMNeTeHUUM 0ByYatoLMXCS;

CNOCOBHOCTb  O6Y4YaKLWMXCA  UCNOMb30BAaTb  OCBOEHHbIE  MEXAWUCLUNAMHAPHbLIE,
MMWPOBO33PEHYECKNE 3HAHMA U YHUBEPCA/ibHble y4yebHble AENCTBMA B MO3HaBaTe/NIbHOW U
CcouMaNbHOM NpaKTUKe.

MeTanpeameTHble pe3y/abTaTbl OTPAXKAlOT OB/MALEHME YHUBEPCANbHBIMU Y4eOHbIMM
No3HaBaTe/IbHbIMU, KOMMYHUKATUBHbIMU U PETYAATUBHBIMW AEACTBUAMMU.

MNo3HaBaTenbHble yHUBEpPCabHble yuebHble aencreua
1) 6a3oBble norMueckue geiicteus:
camocTosTesIbHO GOopMyIMpPOBaTb U aKTyaAnsnpoBaTb MNpobnemy, paccmatpusaTtb eé
BCECTOPOHHE;
onpeaensATb UENU AeATeNbHOCTW, 3afaBad NapamMeTpbl U KPUTEPUU UX [AOCTUXKEHMA,
COOTHOCUTb Pe3y/IbTaTbl AEATE/IbHOCTM C NOCTABAEHHbIMU LLENAMU;



MCNoNb30BaTb MPU OCBOEHWW 3HAHUWA NPUEMDBI JIOTMYECKOTO MbIWAEHUA: BbIAENATD
XapaKTepHble MNPU3HAKM MNOHATMMA W YCTaHaBAMBATb WX B3aMMOCBA3b, MCMO/Ib30BaATb
COOTBETCTBYOLIME NOHATUS A1 06BACHEHNS OTAENbHbIX GAKTOB U ABJIEHU;

BblOMPaTb OCHOBAHUA U KPUTEPUM ANA KNAaCCUDUKALMKN BELLLECTB U XMMUYECKMX PeaKLUUi;

YyCTaHaBAMBATb NPUYMHHO-CNEACTBEHHbIE CBA3M MEXKAY U3y4YaeMblMU IBAEHUAMMU;

CTPOUTb NIOFTUYECKMEe PpacCyKAeHua (MHAYKTUBHble, AeAYKTUBHbIE, MO aHajoruu),
BbIAABNSATb 3aKOHOMEPHOCTM M NPOTMBOPEYMA B PAaCCMATPUBAEMbIX ABNEHMAX, POPMYyNMpPOBaTbL
BbIBOAbI U 3aKNHOYEHUS;

NPUMEHATb B NpoLEecce NO3HAHUA MCNOJIb3yeMble B XMMUU CUMBOJIMYECKME (3HAKOBbIE)
Mmoaenu, npeobpa3oBbiBaTb MOAE/NbHbIE MNPEACTABNEHMA — XUMMMUYECKUIM 3HaK (cumBson)
3NeMeHTa, xMmumyeckaa popmyna, ypaBHEHME XMMUYECKON peakunmn — Npu peLleHnn y4ebHbIx
NMO3HaBaTe/NIbHbIX WU NPAKTUYECKMX 33434, NPMMEHATb Ha3BaHHble MoAeNbHble NpeacTaBAeHUs
015 BbIABNEHUA XapaKTePHbIX MPU3HAKOB U3y4YaeMbiX BELLECTB M XMMUYECKUX PeaKLmi.

2) 6a3oBble uccneaoBaTe/ibCKue AencTBuA:

B/1afeTb OCHOBAaMM METOA0B Hay4YHOro NMO3HAHMA BELLECTB U XMMUYECKUX peaKkuuii;

dbopmynmpoBatb UEAM M 33[a4M  UCCAeAOBAHUA, WMCNOAb30BaTb MNOCTaBAEHHble U
camocToaTesIbHO cHPOPMYIMPOBaAHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NMO3HAaHMA U OCHOBbI
ansa GopMMpPOBaHMA TMNOTE3bl MO NPOBEPKE NPABUAbHOCTU BbICKA3blBa€MbIX CyXKAEHUN;

BNAfETb HaBblKaMW CaMOCTOATE/NIbHOrO MNAAHUPOBAHMA M NPOBEAEHUA YYEHUYECKUX
3KCMEepMMEHTOB, COBEPLUEHCTBOBATb YMEHUA Habntoa4aTh 3a XO40M MpPoLEecca, CaMoCTOATENbHO
NporHo3MpoBaTb ero pesynabtat, dopmynnpoBaTb 0606uEeHMA U BbIBOAbI OTHOCUTE/IbHO
OOCTOBEPHOCTM pe3y/bTaToB UCCAeA0BaHMA, COCTaBAATb 06OCHOBaHHbIM OTYET O NpoAenaHHOM
pabote;

npuobpeTaTb OMNbIT YYEHUYECKOW WCCNEeAO0BATENbCKON M MPOEKTHOM AeATeNbHOCTH,
NposBAATb CNOCOOHOCTb WM TFOTOBHOCTb K CAaMOCTOATE/IbHOMY MOMCKY METO40B pelleHus
NPaKTUYECKUX 33424, NPUMEHEHUIO PA3/IMYHbIX METOL0B MNO3HAHMA.

3) pabota c uHpopmauueit:

OPMEHTUPOBATLCA B  Pas3/IMYHbIX WUCTOYHWMKAX WHPOpMauuM (Hay4yHO-nonyaapHan
iMTepaTypa  XMMMWYECKOro CcoAep)KaHua, CnpaBo4YHble nocobus, pecypcbl WMHTepHeTa),
aHanM3MpoBaTb MHPOPMALMIO PA3IMUYHbIX BMAOB M GOPM nNpeacTaBAEHUs, KPUTUYECKM
OL,eHMBATb €€ 0CTOBEPHOCTb M HENPOTUBOPEYNBOCTD;

dopmynMpoBaTb 3anpocbl U NPUMEHATb Pas3/IMyHble MeTogbl Npu noucke u otbope
MHbOpPMaLMK, HEOBXOANMMOW ANA BbINONHEHMA Y4eOHbIX 33434 onpeaenéHHoro Tuna;

npuobpeTaTb OMbIT UCNONb30BaHUA MHOPMALNOHHO-KOMMYHUKATUBHbIX TEXHOIOTUI U
Pa3/IMYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIOMPaATb ONTUMaNbHYO dopmy NpeacTtaBneHma nHGopmaumm (cxemel,
rpaduKmM, aMarpammol, TabanLbl, PUCYHKU U ApYyTUe);

MCNONb30BaTb HaAy4yHbIA A3bIK B KayecTBe cpeactBa npu pabote C XMMUYECKOM
MHbOpMaLMeln: NPUMEHATb MeXKnpeameTHble (Pusnyeckme M MmaTemaTUyecKue) 3HaKKM U
CUMBOJIbI, popMynbl, abbpeBMaTypbl, HOMEHKNATYPY;

MCNO/ZIb30BaTb 3HAKOBO-CMMBOJZINYECKNE CpeacTBa HAarnA4HOCTH.



KommyHUMKaTUBHbIE YHUBEpPCanbHble yuebHble geicTBua:

3a/aBaTb BOMPOCHI MO CyLWecTBY 06CyK4aeMoi TeMbl B X04e Ananora u/vam Auckyccum,
BbICKa3blBaTb ngeun, GopMyanpoBaTb CBOU NPEAIONKEHNA OTHOCUTEIbHO BbINOIHEHUSA
npea/ioXKeHHOM 3a43auum;

BbICTYMaTb C Npe3eHTauMein pesy/bTaToB MO3HABATE/NbHOM AEATENbHOCTM, MONYYEHHbIX
CaMOCTOATENIbLHO WAW  COBMECTHO CO CBEPCTHMKAMM MPU  BbIMOJIHEHUN  XMMWUYECKOTO
3KCNEepUMEHTa, NpPaKTUYeCcKon paboTbl NO MCCNef0BAaHUIO CBOMCTB M3y4aeMblX BELLECTB,
peanusauum yyebHoOro npoekta, 1 GopmynnpoBaTb BbIBOAbI NO pe3ynbTaTaM MPoBefEHHbIX
nccnefoBaHU NYTEM COrIacoOBaHUA MNO3ULMI B Xo4e 0b6CYKAEHMA U 0BMEHA MHEHUAMM.

PerynatusHble yHMBepcasibHble yyebHble gencTeuma:

CaMOCTOATE/IbHO M/IAHMPOBATb M OCYLLECTBAATb CBOK MO3HABATE/IbHYIO AEATE/NIbHOCTb,
onpeaenan eé uenu U 3aAadyn, KOHTPOMPOBATL U NO Mepe HeobXoAMMOCTU KOPPEKTUPOBaTb
npeasaraemblii afiroOpUTM AEUCTBMIA NPU BbINONHEHUN YY4ebHbIX U UCCNenoBaTeNbCKUX 3a4ad,
BblOMpaTb Hanbonee apPeKTUBHbLIN CNOCOH UX peLleHUsa ¢ Y4ETOM NOJTYYEHMA HOBbIX 3HAHWUI O
BELLLeCTBAX U XMMUUYECKUX PeaKLUAX;

OCYLLECTB/IATb CAMOKOHTPO/1b AEATE/NIbHOCTM Ha OCHOBE CaMOaHaM3a U CAaMOOLLEHKMU.

NMPEAMETHbIE PE3Y/IbTATbDI

MpegMmeTHble pe3ynbTaTbl OCBOEHWA MPOrPaMmbl NO XMMUU Ha yraybnEHHOM ypoBHE Ha
ypoBHe cpeaHero obuiero obpasoBaHuA BKAOYalOT cneunduyeckne ana yyebHoro npeamerta
«XMMUA» HayyHble 3HAHMA, YMEHUS U Cnocobbl AEUCTBMIA MO OCBOEHMUIO, MHTEPMpPEeTauumn U
npeobpa3oBaHUIO 3HAHUI, BUAbI AEATENBHOCTM NO NOAYYEHUIO HOBOTO 3HAHUA U NPUMEHEHUIO
3HaHWI B PA3/INYHbBIX YYEOHbIX CUTyaLMAX, @ TaKXKe B PeasibHbIX MKU3HEHHbIX CUTyaLMsX,
CBA3aHHbIX C XMMWEN. B nporpamme no XMmuu npegmeTHble pesynbTaTbl NPeAcTaBAeHbl Mo
rofam usyyeHus.

10 KNACC

MpeameTHble pe3ynbTaTbl OCBOEHMSA Kypca « OpraHnYecKas XMMuA» OTParkatoT:

chpopMMPOBAHHOCTb MNPEACTaBNEHUIN: O MeCTe W 3HAYeHUM OPraHWYeCKOW XMMUK B
CUCTEME eCTECTBEHHbIX HAYK 1 e€ poan B obecneyeHnn YyCTOMYMBOrO Pa3BUTMA Ye0BEYECTBA B
peweHnn npobaem 3KONOrMYECKOM, SHEPreTUYECKOW U NULLEBON 6€30NacHOCTU, B Pa3BUTUK
MeOMULUMHbI, CO34aHMW HOBbIX MATEPMasoB, HOBbIX WMCTOMHWMKOB 3Heprum, B obecneyeHuu
PaLMOHANbHOIO NPUPOAONO/Ib30BaHMA, B POPMUPOBAHMN MUPOBO33PEHNA N 0OLLEN KYNbTYpbI
YyenoBeKa, a TaKXKe 3KoNornmyeckm OOOCHOBAHHOrO OTHOLWEHMA K CBOEMY 340POBbl M
NPUPOLHOM cpese;

BNAEHME CUCTEMOMN XMMMUYECKUX 3HaAHMUM, KOTOpPas BK/IKOYAET: OCHOBOMOJAratouine
MOHATUA — XMMWYECKUIN 3IN1EMEHT, aTOM, AAPO W 3NEKTPOHHaA ob6onoyka atoma, s-, p-, d-



aTOMHble opbuTann, OCHOBHOE WM BO3DOYXKAEHHOE COCTOAHMA aTOMa, FMOPMAN3ALNA aTOMHbIX
opbuTanein, VMOH, MONEKYyNa, BANIEHTHOCTb, 3/1EKTPOOTPULATENIbHOCTb, CTEMeHb OKUCAEHUA,
XMMUYEeCKan CBA3b, MOJIb, MOAPHAA Macca, MOJAPHbIA O0O0BEM, yrnepogHbli CKener,
dyHKUMOHaNbHaA rpynna, pafauKan, CTPYKTYpHble ¢opmysbl (pa3sBEpHyTbie, COKpaLLEHHbIE,
CKe/NeTHble), M30MepUua CTPYKTYpHas M MNPOCTPAHCTBEHHAA (reomeTpuyeckasn, onTuyeckas),
M3oMepbl, FOMOJIOFTMYECKNI pAd, TOMOIOMN, YINeBOA0POAbl, KUCNOPOA- U a30TCoAeprKalune
OpraHuYyeckne coeanHeHusa, MOHOMepP, NOMMEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNAPHbIE
coeguHeHNA; Teopuun, 3aKoHbl (Nnepuogmyeckunii 3akoH . UN. MeHgeneeBa, Teopua CTPOEHUA
opraHuyeckmux Bewects A. M. bytnepoBa, 3aKOH COXpaHEHMA MacCbl BeLWecTs, 3aKOH
COXPaHEHUS W NPEBPALLEHUA SHEPTUU MPU  XMMUYECKUX PeaKkUuusx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3bIK XMMUU, MUPOBO33PEHYECKME 3HAHUA, NeXKallMe B OCHOBE MOHMMaHWUS
NPUYNUHHOCTU U CUCTEMHOCTM XMMMUYECKMX SBAEHWUN; nNpeacTaBfeHMAa O  MexaHM3max
XMMMUYECKMX  peaKkunit, TepMOAMHAMMUYECKMX W  KUHETUYECKMX 3aKOHOMEPHOCTAX  UX
NPOTEKaHMA, O B3aUMHOM BAMAHUM aTOMOB W Fpynn aTOMOB B MOJieKynax (MHAYKTUBHbINA U
Me30MepHbIi 3ddeKTbl, opueHTaHTbl | 1 Il poaa); dakTonornyeckme cesegeHMa O CBOMCTBAX,
cocTaBe, nojsy4eHun n 6e30MacHOM WMCMNOb30BaHUN BAXKHEWMLLMX OPraHMYECKUX BELLEeCTB B
ObITY M NPaKTUYECKOM AEATEeNbHOCTM YeN0BeKa, 06WMX Hay4yHbIX MPUHUMMIAX XMMWYECKOTO
npousBoAcCTBa (Ha Npumepe NPoM3BOACTBA METaHONa, NepepaboTkm HedTH);

chOPMUPOBAHHOCTb YMEHWI: BbIABAATb XapaKTepHbIe NMPU3HAKK NOHATUIA, YCTaHAB/IMBaTb
NX B3aMMOCBS3b, MUCMO/Ib30BaTb COOTBETCTBYIOLLME MOHATUA NPU ONUCAHUK COCTaBa, CTPOEHUS U
CBOMCTB OPraHNYEeCKNX COEANHEHUN;

chOpPMUPOBAHHOCTb YMEHWIA:

MCMNOJIb30BaTb XMMUYECKYIHO CUMBOJIMKY A5 COCTaB/EHUA MOJIEKYAAPHbBIX U CTPYKTYPHbIX
(pa3BépHYTbIX, COKPALLEHHbIX U CKENETHbIX) GOPMYN OPraHNYECKUX BELLECTB;

COCTaBNATb YPaBHEHUA XMMUYECKMX PEAKLNI U PACKPbIBATb UX CYLLHOCTb: OKUCAUTENIbHO-
BOCCTAaHOBMUTE/IbHbIX pPeaKkUMi MNocpencTBOM COCTABNEHMA 3/NEKTPOHHOro 6anaHca 3Tux
peaKkuuii, peakunit MIOHHOro obmeHa NyTEM COCTaBAEHUA UX MOHbIX U COKPALLEHHbIX MOHHbIX
YPaBHEHWI;

M3roTaB/iMBaTb MOAE/NIM  MONEKY/l OPraHUMYECKUX BELeCTB A8 WAMCTPaUUM  UX
XMMMYECKOTO M NPOCTPAHCTBEHHOTO CTPOEHMUS;

chOPMMPOBAHHOCTb YMEHUI: YCTaHABANBATb NPUHAANEKHOCTb U3YYEHHbIX OPraHUYECKUX
BELL,ECTB MO MUX COCTaBYy U CTPOEHMUIO K onpeaenéHHOMY Kaaccy/rpynne coeaAnHeHUI, AaBaTb UM
Ha3BaHMA NO cucTemaTnyecko HomeHknaType (IUPAC) n npuBoauTb TpMBManbHble HAa3BaHWUA
ONs OTOAENbHbIX MPeACcTaBUTENIel OpraHUYecKUX BewecTB (3TWNEH, aueTUeH, TOAyos,
rMUUEPUH, 3TUNEHIINKONbL, ¢eHon, dopmanbaerna, aueTanbAerng, aueToH, MypaBbWHas
KMCNOTa, YKCYCHas KWUC/IOTa, CTeapuHOBasA, OJIeMHOBAA, MalbMWUTUHOBAA KUCNOTbI, TAWUMH,
aflaHuH, ManbTo3a, GPYKTO3a, aHUNMH, ANBUHWUI, U3OMPEH, XJIOPONPEH, CTUPOA U APYTUEe);

chOPMMPOBAHHOCTb YMEHUS OMpeaenATb BUA XMMWYECKOW CBA3U B OPraHMYECKUx
coeguHeHMAX (KoBaNIEHTHAA U MOHHAA CBA3b, O- U T-CBA3b, BOAOPOAHAA CBA3b);

CPOPMMPOBAHHOCTb YMEHMA MPUMEHATb MOJIONKEHUA TEOPUU CTPOEHUS OpPraHUYECKUX
Bewects A. M. byThepoBa ana 06bACHEHMS 3aBUCMMOCTU CBOMCTB BELLECTB OT WX COCTaBa U
CTPOEeHMUS;



chOPMMPOBAHHOCTb YMEHUN XapaKTepu3oBaTb COCTaB, CTpoeHue, dusnyeckme u
XMMMUYECKME CBOMCTBA TUMMUYHBIX NPeACTaBUTENEN PA3/IMYHDBIX KNAaCCOB OpraHUYeCcKMX BeL,ecTB:
a/IKaHOB, LMKNOANKAHOB, a/IKEHOB, a/IKA4MEHOB, aNKMHOB, apOMATUYECKUX YINeBOLAOPOALOB,
CNUPTOB, aNbAerMaoB, KETOHOB, KAapPOOHOBbLIX KMCNOT, MPOCTbIX U CAOXHbIX 3PUPOB, KUPOB,
HUTPOCOEAMHEHUA U  aAMMHOB, aMMUHOKMCNOT, 6enkos, yrnesoaos (MOHO-, Au- W
Nno/sNCaxapuaoB), WANOCTPUPOBATb T[EHETUYECKYHD CBA3b MEXAY HUMWU  YpPaBHEHUAMM
COOTBETCTBYIOLLMX XMMUYECKUX PEAKLUIN C UCNONb30BAHNEM CTPYKTYPHbIX GOpMmyn;

chOPMMPOBAHHOCTb YMEHMA MOATBEP!KAATb HA KOHKPETHbIX MNpumepax XapaKkTtep
33aBUCUMOCTU PEaKLMOHHON CNOCOOHOCTU OpPraHUYecKkuUx COeAMHEHWU OT KpaTHOCTU WU TuMna
KOBa/NIEHTHOW CBA3M (O- U TT-CBA3M), B3aMMHOTO BAIMAHMUA aTOMOB M Fpynn aTOMOB B MOJIEKYNAX;

CPOPMMPOBAHHOCTb YMEHUA XapaKTepPM30BaTb WMCTOYHUKWU YrNeBOAOPOAHOIO CblpbA
(HedTb, NPUpPOAHBIA a3, yronb), cnocobbl ero nepepaboTKM M NpPaKTUYECKoe MPUMEHEHUEe
NnpoAyKTOB NepepaboTku;

chOpPMMPOBAHHOCTb BAAAEHUS CUCTEMOM 3HAHWM O eCTeCTBEHHO-Hay4YHbIX MeToZax
NosHaHMa — HabnwaeHUW, U3IMEPEHUWN, MOLENNPOBAHUW, ISKCNEpPUMeEHTe (peanbHOM U
MbIC/IEHHOM) U YMEHUA NPUMEHATb 3TU 3HAHWUSA;

CPOPMMPOBAHHOCTD  YMEHMA MNPUMEHATb OCHOBHblE  OMNepaumn  MbICANTENbHOWN
OEATEeNbHOCTM — aHA/IM3 U CUHTE3, CpaBHeHWe, 0606LeHne, cMcTtemMaTusaunio, BbiABAEHME
NPUYNHHO-CNEeACTBEHHbIX CBA3EM — A5 U3YYEHUS CBOMCTB BELLECTB M XMMUYECKNX PeaKLmii;

chOPMUMPOBAHHOCTb YMEHMUI: BbIABAATb B3aMMOCBA3b XMMUYECKMX 3HAHUI C MOHATUAMM
N NpeacTtaBfeHUAMN OPYrUX eCTeCTBEHHO-HAy4YHbIX MNpeameToB Ans 6onee 0CO3HAHHOrO
NMOHMMAHWA CYLWLHOCTU MaTepuaNbHOro eAMHCTBA MUpPa, UCMO/Ib30BaTb CUCTEMHbIE 3HAHMA NO
OpPraHNYecKom XMMun gns 06 bACHEHMA U NPOTHO3MPOBAHUA ABNIEHUN, UMEIOLLNX eCTECTBEHHO-
Hay4Hylo npupoay;

CPOPMUMPOBAHHOCTb YMEHMIN: NPOBOAUTL PACYETbI MO XMMMUYECKMM dopmynam u
YPaBHEHUAM XMMMUYECKUX PEeaKLMN C UCNONb30BaHMEM PU3NYECKMX BeIMYMH (Macca, 06bEM
rasoB, KO/MYECTBO BELLECTBA), XapaKTEPU3YIOLWIMX BELLECTBA C KO/IMYECTBEHHOW CTOPOHbI:
PacY€Tbl MO HAXOMAEHUIO XMMMYECKoM GOpMybl BELWECTBa NO M3BECTHbIM MaCCOBbIM A0/1AM
XMMMUYECKUX IN1EMEHTOB, NPOAYKTaM CropaHuaA, NI0THOCTM ra3006pa3HbIX BELLECTB;

chOPMMPOBAHHOCTb YMEHMI: NPOrHO3MPOBaTb, aHaZIM3NPOBATb U OLEHMBATbL C NO3ULMUI
3Konornyeckom 6esonacHoctM nocnencTema ObITOBOM M NPOU3BOACTBEHHON AeATENbHOCTU
yesioBeKa, CBA3aHHOM C nepepaboTKON BeLLecTB, UCNO/b30BaTb MNONYYEHHble 3HAHWA ANA
NPUHATMA FPAaMOTHbIX pelleHnit Nnpobiem B CUTyaumMAX, CBA3AHHbIX C XUMUEN;

chOpPMUPOBAHHOCTb YMEHMIN: CaMOCTOATENIbHO MAIaHUPOBATb M NPOBOAUTb XMMUUYECKUI
3KCMEepPMMEHT (nonyyeHMe W U3y4YeHUe CBOWMCTB OPraHMYECKMX BELLeCTB, KayeCTBEHHble
peakuuu YyrnesoAopOAOB Pas/INMYHbLIX KNACCOB UM KUC/IOPOACOAEPHKALLMX OPraHUYecKumx
BELLECTB, PELleHMEe IKCNEePMMEHTaNbHbIX 33434 MO Pacno3HaBaHWIO OPraHUYECKUX BELLECTB) C
cobniopeHnem npasun 6esonacHoro obpaweHuAa C  BewectBamuM UM nabopaTopHbIM
obopypoBaHnem, popmynnposaTb LEeNb MCCNenoBaHWUA, NPEeACTaBAATb B Pa3/IMYHOM dopme
pe3ynbTaTbl SKCNEPUMEHTA, aHAIM3NPOBATb U OLLEHMBATbL UX AOCTOBEPHOCTb;

cbOpPMUPOBAHHOCTb YMEHWIA:



cobntoaaTb NpaBuia 3KOMOTMYECKM LienecoobpasHoro noseaeHus B ObITy U TPyAOBOM
AEeATENbHOCTM B LEeNAX COXPAaHEHMA CBOEro 340pOBbs, OKPYXKAlOWEN MPUPOAHON cpeabl U
OOCTUMKEHUA e€ YCTOMYMBOTO Pa3BUTUS;

0CO3HaBaTb OMACHOCTb TOKCMYECKOrO AENCTBUA Ha XKMBble OpraHM3mbl onpeaenéHHbIX
OpraHUYecKmx BeLecTs, NOHMMasA CMbIc/ NoKasaTena MAK;

aHanM3MpoBaTb  LeNnecoobpasHoCTb  MPUMEHEHWs  OpPraHUYecKUxX  BeWecTB B
NPOMbILWAEHHOCTM U B BbITY C TOYKM 3PEHNS COOTHOLLEHUA PUCK-NO/b33;

chOPMUMPOBAHHOCTb YMEHUIN: OCYLLECTBAATb LEeNeHanpPaBAeHHbI MOUCK XMMWUYECKOM
MHbOPMALMM B PA3/IMUYHbIX MCTOYHMKAX (HayyHas M yd4ebHO-HayyHaa nuTepaTtypa, cpeacTsa
MaccoBon WHboOpmauuM, WMHTEPHET U Apyrue), KPUTUYECKM aHaNM3MpoBaTb XMMMUYECKYHO
nHpopmaumio, nepepabaTbiBaTb €€ M UCMONb30BaTb B COOTBETCTBUM C NOCTaBAEHHOW y4yebHOM
3aja4en.

11 KNACC

MpeameTHble pe3ynbTaTbl OCBOEHMA Kypca «O6waA M HeopraHMYecKaa XUmUA»
OTparKatT:

copMMpPOBaHHOCTb  MpeACTaBNeHWUA: O  MaTepuanbHOM  eAMHCTBE  MUPa,
3aKOHOMEPHOCTAX U NO3HABAEMOCTU ABNIEHUI NPUPOAbI, O MECTE U 3HAaYEHUU XUMUN B CUCTEME
€CTECTBEHHbIX HayK U eé posiM B obecneyeHMM yCTOMYMBOrO Pas3BUTUA, B PeLUeHUM npobnem
9KO/IOTMYECKOM, SHEPTETUUYECKOM U NULLLEBOM 6€30NacHOCTH, B Pa3BUTUN MeAMLUHbI, CO3A0aHUMN
HOBbIX MaTepunasnoB, HOBbIX WCTOYHMKOB 3HEpPrMn, B obecneyeHUn paunoHanbHOro
npUpoAoNoab3oBaHMA, B GOPMUPOBAHUN MUPOBO33PEHUS N OOLLEN KY/NbTypbl YE€NOBEKa, a
TaK»Ke 3K0JIormyeckm 060CHOBAHHOIO OTHOLIEHMA K CBOEMY 34,0P0BblO M NPUPOAHOM cpeae;

BNAaflEHWE CUCTEMOM XMMMUMYECKUX 3HAHMUM, KOTOpas BK/OYAET: OCHOBOMOJAratoumne
NOHATUA — XMMUYECKUIN 3/IEMEHT, aTOM, AAPO aTOMa, U30TOMbl, SNEKTPOHHaA 060/104Ka aTOMa,
s-, p-, d-aTomHble opbuTanu, oCHOBHOe U BO3OYKAEHHOE COCTOSHMA aToMa, r’Mbpuamsaums
aTOMHbIX opbuTanei, WMOH, MOJEKYNa, BANEHTHOCTb, 3/1EKTPOOTPULLATE/IbHOCTb, CTeneHb
OKUC/IEHMA, XMMMYECKaa CBA3b (KOBaNneHTHasA, WOHHas, MeTa/n4YyecKas, BoAOpoAHasn),
KPUCTanNMYecKaa peléTka, XMMUYECKaa peaKkuus, pacTBop, 3NEKTPOUTbI, HEINEKTPOJIUTLI,
3NIeKTPONUTUYECKAn Amuccoumaumsa, CTeneHb Auccoumaumw, BOAOPOAHLIN  NOKasaTenb,
OKWUC/IUTE/Ib, BOCCTAHOBUTENb, TENN0BON 3PPEKT XMMUYECKOMN peaKkumm, CKOPOCTb XMMUYECKOM
peakuuu, XMMMUYECKoe paBHOBECME; TEOpPUM W 3aKOHbl (Teopus 3NEeKTPOAUTUYECKOM
anccoumaumm, nepmogmyecknin 3akon .M. MeHaeneesa, 3aKOH COXpaHeHMA MacCbl BELLECTB,
33aKOH COXpPaHeHMA M NPEeBPALLEHMA SHEPTUN MPU XMMUYECKUX PeaKLMAX, 3aKOH NOCTOAHCTBA
COCTaBa BELLECTB, 3aKOH AEMUCTBYIOLNX MACC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUI A3bIK XUMUN,
MWPOBO33PEHYECKME 3HAHWA, /IEeXKallne B OCHOBE MOHUMAHWUSA MPUYUMHHOCTM UM CUCTEMHOCTU
XMMMUYECKUX ABNEHUN; COBPEMEHHbIE MPEACTABAEHUA O CTPOEHMWM BELLECTBA Ha AaTOMHOM,
WOHHO-MONEKYNSAPHOM W  HAAMONEKY/NIAPHOM YPOBHAX; NpeACTaBAeHUA O MexaHU3max
XMMUYECKMX  peaKkunit, TepMOAMHAMMUYECKMX W  KUHETUYECKMX 33aKOHOMEPHOCTAX WX
NPOTEKaHMA, O XMMWUYECKOM pPaBHOBECUM, pPaACTBOpPax W  AUCNEPCHbIX  CUCTEMAX;
daKTONIOrNYecKMe ceeaeHMA O CBOMCTBAX, COCTaBe, NOAyYeHUN 1 6e30nacHOM MCMNO/1b30BaHUM
BaXKHEMNLLMX HEOPTraHMYECKMX BELLECTB B ObITY M MPAaKTUYECKON AeATe/IbHOCTU YeN0oBeKa, 06LMX
Hay4YHbIX MPUHLMMNAX XMMNUYECKOro NPOM3BOACTBA;



CPOPMMPOBAHHOCTb YMEHUI: BbIABNAATL XapaKTepHble NPU3HAKM NOHATUM, YCTaHABAUBATb
MX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYIOLLME MOHATUA MNPU OMUCAHUN HEOPraHUYECKUX
BELLLECTB M UX NPeBpPaLLEHWNI;

CcPOPMMPOBAHHOCTb YMEHUA WUCMOJ/Ib30BaTb XMMMUYECKYHO CUMMBOJIMKY ONA COCTABAEHUA
dbopmyn BewecTB W ypaBHEHUM XMMUYECKUX peakuui, CUCTEMATMYECKYlD HOMEHKANaTypy
(IUPAC) v TpuBManbHble Ha3BaHWA OTAENbHbIX BELLECTB;

CPOPMMPOBAHHOCTL  YMEHMA OonpeaenAtb BaNeHTHOCTb UM CTeNeHb OKUCNeHUA
XMMMWYECKMX 3/IEMEHTOB B COEAMHEHWUAX, BUA XMMUYECKOM CBA3WM (KOBaNeHTHaA, MOHHas,
MeTannyeckas, BOAOPOAHANA), TUMN KPUCTANZIMYECKON PELIETKM KOHKPETHOTO BELLLECTBA;

CPOPMMPOBAHHOCTb YMeEHUA OOBACHATb 33aBMCMMOCTb CBOMCTB BewecTs OT BMAA
XMMMUYECKOMN CBA3M M TUMA KPUCTAZIMYECKOWN PEeLlETKM, OOMEHHbIA M LOHOPHO-aKLLENTOPHbIN
MexaHM3Mbl 06pa3oBaHNA KOBAaNEHTHOW CBA3M;

CPOPMMPOBAHHOCTL YMEHWUIN: KNAacCMPULMPOBATL: HEOpraHUYecKne BeLLecTBa MO UX
COCTaBY, XMMWYECKME PEAKLMM MO Pas3NYHbIM MPU3HAKAM (4MCAY M COCTaBY pearnpyroLLmx
BelecTs, TennoBomy 30deKTy peakumn, U3MEHEHUID CTeneHen OKUCAEHUA 3/1EeMEHTOB,
06paTMMOCTK, Yy4acTMIO KaTanus3aTtopa U [pyrue); camMocToATENbHO BblIOMPATb OCHOBAHWUA U
KpUTEPUM ANA KNAacCUPUKALMKN N3yHaeMbIX BELLECTB U XMMUYECKUX PeaKLuuii;

CPOPMMPOBAHHOCTb YMEHMA pPaCKpbiBaTb CMbICA Nepuoanvyeckoro 3akoHa . WU.
MeHaeneesa M AEMOHCTPUPOBATb €0 CUCTEMATUBUPYIOLWLYIO, OODBACHUTENbHYIO U
NPOrHOCTUYECKYO GYHKLMK;

CPOPMMPOBAHHOCTb YMEHWUI: XapaKTePMU30BaTb IEKTPOHHOE CTPOEHNE aTOMOB U MOHOB
XMMUYECKUX 3/IEMEHTOB MepBOro—4eTBEPTOro nepuoaos [Mepuoaundeckon cuctembl [.U.
MeHaeneeBa, UCMOb3yA NMOHATUA «3HEPreTUYecKne YPOBHUY», «IHepreTMyeckme nogypoBHN»,
«s-, p-, d-aTomHble OpbUTaNM», «OCHOBHOE M BO3OYXKAEHHOE 3HEpPreTMYecKMe COCTOAHWUA
aToma»; OODBACHATb 3aKOHOMEPHOCTU WM3MEHEHMA CBOMCTB XMMWYECKUX I1EMEHTOB U WX
coeiIMHEHM no nepuoaam M rpynnam [llepuoauyeckon cuctembl . WN. MeHaeneesa,
Ba/IEHTHbIE BOSMOYHOCTM aTOMOB 3/1EMEHTOB Ha OCHOBE CTPOEHUA UX INEKTPOHHbIX 060/104€EK;

cPOpPMMPOBAHHOCTb YMEHWMI: XapaKTepusoBaTb (onucbiBaTb) obuWMe XMMUYECKMEe
CBOMCTBA BELLECTB Pa3/IMYHbIX K/ACCOB, NMOATBEPKAATb CyLLECTBOBAHME TEHETUYECKOW CBA3M
MeXAy HEOPraHNYeCKMMM BeLecTBamm C MOMOLLbIO YPAaBHEHUI COOTBETCTBYIOLLMX XMMNYECKUX
peaKkumi;

CPOPMMPOBAHHOCTb YMEHWA PACKPbIBATb CYLLHOCTb: OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX
peakuuMi NocpeacTBOM COCTAaBAEHUA 3IEKTPOHHOrO 6afaHca 3TUX peakuuit; peakumii MOHHOTO
obmeHa NyTEM COCTaBNEHMA MX MOJIHbIX M COKPAWEHHbIX MOHHbLIX YPAaBHEHUW; peakuui
rMOponunsa; peakuuit KomnaekcoobpasoBaHUsa (Ha NpUMepe rMAPOKCOKOMMNEKCOB LMHKA U
ANOMUHUA);

CPOPMMPOBAHHOCTD YMEHUA OOBACHATD 33aKOHOMEPHOCTU MPOTEKAHUA XUMUYECKUX
peakunm € Y4ETOM MUX IHEpreTUYEeCKUX XapaKTePUCTUK, XapaKTep W3MeEHEeHUA CKOPOCTU
XMMMUYECKON peaKkuMm B 3aBUCMMOCTU OT PasnyHbIX GAKTOPOB, A TAaKXKe XapaKTep cMmelleHuA
XMMWYECKOro PaBHOBECUA NOA, BAMAHUEM BHELWHMX BO3gencTBui (NpuHumn Jle WaTtenbe);

CPOPMMPOBAHHOCTb YMEHMA XapaKTEPM30BaATb XMMUYECKME PeaKLLUK, eKallme B OCHOBE
NPOMbIWAEHHOTO MNONYYEHUA CEPHOM KUCNOTbl, aMMMaAKa, obwwue HayyHble NPUHLMNbI



XMMMWYECKMX NPOU3BOACTB; LLenecoobpasHOCTb NPUMEHEHUA HEOPraHWYeCKUX BELLEeCTB B
NPOMbILWAEHHOCTU U B BbITY C TOYKM 3PEHNA COOTHOLIEHWA PUCK-MNOb3a;

chOPMUPOBAHHOCTb BNAAEHMA CUCTEMOM 3HAHWIA O MeToAax Hay4yHOro Mo3HaHuA
AB/IEHUI NpUpPOAbl — HaboAeHNE, U3MEPEHME, MOLENNPOBAHNE, SKCNEPUMEHT (peanbHbli U
MbICNIEHHbI), UCMONb3YEMbIX B €CTECTBEHHbIX HayKax, YMEHUA MPUMEHATb 3TU 3HAHWUA NpU
3KCNEPUMEHTAZIbHOM UCCNeAOBAaHUN BeLWEeCcTB U ANA OOBACHEHMA XMMUYECKUX ABNEHUMN,
MMELWUX MeCcTo B MPUPOAE, MPAKTUYECKOW AeATeNbHOCTU 4YeNoBeKa M B MOBCEAHEBHOM
KU3HY;

CPOPMMPOBAHHOCTb YMEHMA BbIABAATb B3aMMOCBA3b XMMUYECKUX 3HAHWUIN C MOHATUAMMU U
NpeacTaBNeHUAMMN  APYITUX €eCTeCTBEHHO-HAy4YHbIX npegmeToB AnA 6Honee 0OCO3HAHHOrO
NOHMMAHWUA MaTEPUASIbHOTO eANHCTBA MUP3;

cPOpMMPOBAHHOCTb YMEHMA MPOBOAMTb PaCYETbl: C  MCNONb30BAHMEM MOHATUN
«MaccoBas [0/1a BELLeCTBA B PaCTBOPE» M «KMOMAPHAA KOHUEHTPaLMA»;, MacCbl BEWecTBa Uam
06béMa rasa Mo W3BECTHOMY KO/MYECTBY BeLW,eCcTBa, Macce MAM 0O6bEMY OAHOro U3
YYacTBYHOLMX B peakuuMn BelLecTB; TensoBoro 3ddeKta peakumun; 3Ha4YeHuMA BOLOPOAHONO
nokasaTenA pPacTBOPOB KUCAOT WU LWeENOYEeN C M3BECTHOM CTEeNEeHbl AUCCouMaLmKn; Maccobl
(06bEma, KONMYeECTBA BeLW,eCcTBa) NPOAYKTa peakumm, ecnm ogHO U3 UCXOAHbIX BELLeCTB AaHO B
BUAE pacTBOpa C onpeaesiEHHOM MaccoBOM A0nell pacTBOPEHHOrO BELLECTBA WM AaHO B
n36bITKe (MMeeT NnpumecHn); L0M BbIXO4a NPOAYKTa peakunmn; 06 bEMHbBIX OTHOLLIEHMI [A30B;

cpOpPMMUPOBAHHOCTb YMEHWN: CAMOCTOATENIBHO MIAHWMPOBATb U NPOBOAUTD XMMUYECKUN
3KCNEPUMEHT (npoBefeHMEe peakuMilt MOHHOro ObMeHa, NOATBEP)KAEHWE KayecCTBEHHOrO
COCTaBa HEOpPraHWYEeCKUX BELLECTB, ONpeAefieHne cpefbl PacTBOPOB BELWECTB C MOMOLLbIO
WHAMKATOPOB, U3y4yeHMUEe BAUAHMA PA3/IMYHbIX PAKTOPOB HA CKOPOCTb XMMWUYECKOM peakuuu,
pelleHne sKCnepuMeHTabHbIX 3a4a4 No Temam «MeTannbi» n «HemeTannbi») ¢ cobnoaeHnem
npasun 6e3sonacHoro obpaweHna ¢ BewecTtBamm W nabopaTopHbim o0b6opyaoBaHMEM,
dopmynmpoBaTb UeAb WCCNeAOoBaHWA, MNPeACcTaBAATb B pas3iMyHoOM Gopme pesynbTaThbl
3KCNEePMMEHTA, aHAaNU3NPOBATb M OLEHMBATL UX AOCTOBEPHOCTD;

chOpPMUPOBAHHOCTb YMEHMN: cobaoaaTb NpaBmaa N0Ab30BaHMA XMMUYECKOM NOCYA0N U
nabopatopHbiM 0bopyaoBaHMeM, 0bpalleHNs C BELLECTBAMM B COOTBETCTBMWN C MHCTPYKLUSAMU
MO BbIMNONHEHUIO NabOPATOPHBLIX XMMMUYECKMX OMNbITOB, 3KONOTMYECKM LenecoobpasHoro
nosegeHna B ObITy M TPyooBOW AEATENbHOCTM B LENAX COXPaHEHWA CBOEro 340pOBbA,
OKpY)KatolWwen npupoaHOM cpeabl U AOCTUXKEHUA €€ yCTOMYMBOrO Pa3BWUTMA, OCO3HABATb
OMNaCHOCTb TOKCMYECKOrO AENCTBUA HA XKUBble OPraHM3mbl OnpenenéHHbIX HeopraHUYecKux
BeLwecTB, NOHUMaA cMbicn noKasatensa MAK;

chOPMUPOBAHHOCTb YMEHUN: OCYLLECTBNATbL LE/SIEHAaNPaBAEHHbIA MOUCK XMMMYECKOM
MHPOPMALMM B PA3/IMYHBIX UCTOYHMKaX (HayyHas M y4yebHO-HayyHaa AuTepaTtypa, CpencTBa
MaccoBoit WHPopmaumu, WNHTEpHET W ApYrue), KPUTUYECKM aHaM3MPOBaTb XMMUYECKYHO
MHPopMaumio, nepepabatbiBaTb €€ N UCNOIb30BATb B COOTBETCTBUM C MOCTaBAEHHOM yyebHOM
3aja4en.



TEMATUYECKOE N/IAHUPOBAHUE

10 KNACC
Konuuyectso yacos
Ne HanmeHoBaHue pa3genos u tem
KoHTponbHble = [lNpakTuyeckue
n/n nporpammbl Bcero

pabotbi pabotbi

ONEeKTPOHHbIE

(umdposbie)
obpasoBartenbHble

pecypcbl

Paspen 1. TeopeTnyeckme oCHOBbI OPraHUYECKOI XUMUU

MpepmeT OpraHNYecKom XMMUK.
1.1 Teopua CTPOEHMA OpraHUYeCcKmx 8

coeguHeHnn A. M. bytnheposa

UTtoro no pasgeny 8

Paspen 2. Yrnesogopopbl

51 MpeapenbHble yrnesofopoabl — c
' aNKaHbl, LMKNOANKaHbI

HenpeaenbHble yrnesoaoposbl:
2.2 14 1
a/IKeHbl, a/IkaAueHbl, aNIKUHbI

53 ApomaTnyeckue yrnesoaoposs o
' (apeHbi)

4 MpupogHbIE UCTOYHUKHN 4
' YyrneBofopoAoB 1 Ux nepepaboTka

[anoreHnpon3BoaHbIE
2.5 P A 4 1

yrnesoaoponos

UToro no pasgeny 35

Paspen 3. Kucnopo,qcop,ep)Kam,ue opraHn4yeckue coeguHeHuA




3.1 CnnpTbl. PeHon 11

KapboHunbHble coeANHEHUSA:
3.2 anbaernapl U KetoHbl. KapboHoBble 21
KMcnoTbl. CnoxHble adumpsbl. HKupbl

3.3 Yrnesoapl 9
UTtoro no pasgeny 41

Pasgen 4. A3oTcogepiKalme opraHMYeckme coeguHeHus

4.1 AMUHbI. AMUHOKNCNOTBI. Benku 12

UTtoro no pasgeny 12

Paspen 5. BbicokKOmoneKynsapHble coeguHEeHUA

5.1 BbiCOKOMONEKyAsapHble coeguHeHUA 6
- 0O606LeHne 1 NOBTOpeHME 3
o npoiaeHHOro
UToro no pasaeny 9

OBLLEE KOJMMYECTBO HYACOB MO NPOrPAMME 105




11 KNACC

Konuyecrtso 4yacos

ONEeKTPOHHbIE

HaumeHoBaHMe pa3aenos U Tem (umdposbie)
Ne n/n KoHTponbHble = [lNpakTuyeckue
nporpammbli Bcero obpasoBaresnibHble
pabotbi pabotbi
pecypchbl
Paspen 1. TeopeTnyeckme OCHOBbI XMMUU
CtpoeHune aTtoma. Meprogmuecknin
11 3aKoH u lMepurognyeckana cuctema 9
' Xumumyeckux anementos . U.
MeHpeneesa
CTpoeHue BewecTBa.
1.2 P . 11 1
MHoroobpasue BelecTs
1.3 Xumunyeckue peaxkumu 19 1 3
UTtoro no pasgeny 39
Paspen 2. HeopraHuuyeckana xmmusa
2.1 HemeTtannol 31 1 3
2.2 MeTannbl 23 1 2
UTtoro no pasgeny 54
Pasgen 3. Xumuna un }unsHb
31 MeToabl NO3HAHMA B XUMUU. XMMUA 6
' U XU3Hb
UTtoro no pasgeny 6
OBLIEE KOTMYECTBO YACOB MO NMPOTPAMME 99 4 8
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