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NOACHUTENbHAA 3ANMUCKA

Paboyaa nporpamma no XMMuu Ha ypoBHe cpeaHero obuiero obpasoBaHua paspaboTaHa
Ha ocHoBe ®enepasbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «06 obpa3oBaHuM B Poccuitckoi
depepaunm», TpeboBaHMIA K pe3ynbTaTam ocBoeHMAa deaepanbHOM o0bpasoBaTeslbHOM
nporpammbl cpegHero obuiero obpasosaHusa(POM COO), npeactaBneHHbiXx B PesepanbHOM
rocygapcreeHHom obpasoBatenbHom cTtaHaapte COO, ¢ yyétom KoHuenuuu npenogaBaHus
yyebHoro npeameta «Xumusa» B obpasoBaTesibHbIX opraHusaumsax Poccuitckon depepauunm,
peanunsyowmx OCHOBHble 06pa3oBaTeIbHble NPOrPaMMbl, U OCHOBHbIX NONOXEHUI «CTpaTernu
pa3BuTUA BoCcnNUTaHMA B Poccuiickon Pepepaumm Ha nepuog o 2025 roga» (PacnopsaxkeHune
Mpasutenbctsa PO ot 29.05. 2015 N2 996 - p.).

XMMuna Ha ypoBHe yrnybAEHHOro M3y4eHMA 3aHMMaEeT Ba*KHOe MeCcTO B CUCTEME
€CTeCTBEHHO-Hay4yHoro obpasoBaHua yyawmxca 10-11 knaccos. WM3yyeHue npeamera,
peannsyemoe B ycnosuax aAnddepeHUMpPOBaAHHOro, NPoPuUIbHOrO 0by4yeHuss, NpPU3BaHO
obecrneunTb 06LLEOOPA30BATE/IbHYIO U OOLLEKYbTYPHYIO MOArOTOBKY BbIMYCKHUKOB LUKO/bI,
HeobxoaMMyIO ANA aganTauum MX K ObICTPO MEHAOWMMCA YCAOBMAM XU3HM B COLMYyME, a
TaKXKe ANA NpoJonKeHus obydyeHMA B opraHu3aumax npodeccMoHanbHoro obpasoBaHus, B
KOTOPbIX XMMWA ABNAETCA OA4HON U3 NPUOPUTETHBIX ANCLUMUMNANH.

B nporpamme no XxumuMM HasHadyeHWe npegmeTa «Xumua» Moay4yaeT noapobHyto
MHTEPNPETAaUMI0 B COOTBETCTBMM C OCHOBOMNOJaraowmmm nonaoxeHnamm droc COO o
B3aMMOODOYCNOBNEHHOCTU LeNel, CoAeprKaHuA, pe3ynbTaToB 0b6ydYeHMs u TpeboBaHWUMN K
YPOBHIO  MOATOTOBKM  BbINYCKHMKOB. CBWAETENIbCTBOM TOMY  ABAAIOTCA  cC/leayoline
BbINO/HAEMbIE MPOrPAaMMON MO XUMUU QYHKLMUN:

® NHPOPMALMOHHO-METOAMUYECKAs, pPeanmnsauma KoTopoi obecneynmBaeT MosyvyeHUe

npeAcTaB/IEHNsA O LENAx, coaeprkaHum, obuien crpaterum obydyeHus, BOCNUTAHUA U
pa3BUTUA 0OYyYalOLWMXCA CPeacTBaMM NpeaMeTa, U3Y4aeMOoro B PpaMKax KOHKPETHOro
npoduns;

® OpraHM3aUMOHHO-MAAHMPYIOWAA,  KoTopasa  npeaycmaTpuBaeT  onpeaeseHue:

NPMHUMMNOB CTPYKTYPUMPOBAHMS UM  MNOC/AEA0BAaTENbHOCTM  M3YY4EeHUA yy4ebHoro
MmaTepuana, KONMYECTBEHHbIX M KaAYeCTBEHHbIX €ro XapaKTepPUCTUK; MOAX0A0B K
GOPMUPOBAHUIO COAEPHKATENBHON OCHOBbI KOHTPOAS U OUEHKM 06pa3oBaTesnbHbIX
OOCTUXEHUI obyvalowmxca B pamKax MTOroBoM aTtTectaumm B dopme eaunHOoro
rocyapcTBeHHOro 3K3aMeHa No XMMUM.

Mporpamma ana yrnybnéHHOro n3y4yeHma XMMnu:

® yCTaHaB/AMBAeT MWHBApPMAHTHOE nNpegMeTHOe CoAeprKaHue, obA3aTenbHoe ANA

M3y4eHMA B pPaMKax OTAe/IbHbIX NMpoduaen, npeaycmaTpuBaeT pacnpeseneHue wu
CTPYKTYpPMpPOBaHME ero No Kaaccam, OCHOBHbIM COAEp’KaTeibHbIM MHUAM/pasgenam
Kypca;

e [aéT npumepHoe pacnpegeneHne y4yebHOro BpeMeHM, pPeKoOMeHAyeMOoro Ans

N3y4YeHMUA OTAENbHbIX TEM;
e npeanaraeT NPUMEPHYL MNOCNeA0BaTeNbHOCTb M3yvyeHuAa yyebHOro martepuana ¢
YY4ETOM JIOTMKM NOCTPOEHUA Kypca, BHYTPUNPEAMETHbIX U MEXNPEeAMETHbIX CBA3EN;



® 36T MeTOAMYECKYID MHTEpnpeTauuio Lefel M 33a4ad M3yvyeHuA npeameTta Ha
yrny6néHHOM ypOBHE C YY4ETOM COBPEMEHHbIX NMPUOPUTETOB B CUCTEME CpeaHero
obuero o6pasoBaHUA, coaepKaTeIbHON XapPaKTePUCTUKM NIAHUPYEMbIX Pe3yNbTaToB
OCBOEHMS OCHOBHOM 0bpa3oBaTe/ibHOM NporpaMmmsl cpegHero obuiero obpasoBaHua
(NMMYHOCTHBIX, MeTanpegMeTHbIX, NPEeAMETHbIX), @ TaKXKe C Y4ETOM OCHOBHbIX BUAOB
y4yebHO-Nno3HaBaTeNbHbIX AENCTBMA 0Oy4YaloWerocs Mo OCBOEHUID COAEepXKaHUsA
npegmera.

Mo BCeEM HasBaHHbIM MNO3MUMAM B MporpamMmme MO XUMUM NPEAyCMOTPEHa
NpPeemcTBEHHOCTb C ObOy4yeHMeM XMMUM Ha YypOBHE OCHOBHOro obuiero obpasoBaHuA. 3a
npegenamum yCTaHOBNEHHOM Nporpammoirt Mo XxXumumm o6a3atenbHoOM  (MHBapMAHTHOM)
COCTaBAAOLLEN COAEPIKaHUA y4ebHOoro npeameTta «XMMmua» ocTaérca BO3MOMKHOCTb Bblbopa ero
BApPMATMBHOM  COCTaBAAOWEN, KOTOpAs [AO/KHA OnNpeaenAatbCA B COOTBETCTBUMM C
Hanpas/IEHNEM KOHKPETHOro npoduns obyyeHus.

B cooTtBeTcTBMM C KOHUeNTyanbHbiIMU nosoxeHnamu Groc COO o HasHayeHuu
npegmetoB 6a30Boro n yrnybnéHHoro ypoBHen B cucteme anddepeHuMpoBaHHOro obyyeHums
Ha YypoBHe cpeaHero obuwero obpa3oBaHWs XMMWA Ha YPOBHE YrAybNEHHOro MU3y4YeHuA
HanpasfeH Ha peanu3aumio NPEeMCTBEHHOCTM C MNOCAeAyHWMM 3Tanom NOJAy4YeHuUs
XMMMYECKOTO 00pa3oBaHUA B pPaMKax W3y4YeHMA CheumanbHbIX eCcTeCTBEHHO-HAy4YHbIX W
XMMMUYECKUX OUCLUMNINH B By3axX M OpraHn3aumnax cpegHero npodeccmoHanbHoro obpasosaHus.
B aTOM cBfA3M uM3yyeHMe npegmeTa «XMMUA» OPUEHTUMPOBAHO MPEUMYLLECTBEHHO Ha
pacwupeHne w yrnybneHne TeopeTMYeCKOMm W MNPaKTUYECKOW noAroTOBKM obyyaromxcs,
BblObpaBLINX onpenenéHHbin Nnpodunb obyvyeHns, B TOM YMC/Ee C NEPCNEKTUBOM NocaeayoLWwero
NONYYEHMA XMMMYECKOro obpasoBaHMA B OpraHM3aumax npodeccMoHanbHOro obpasoBaHus.
Hapsgy c atum, B cBeTe TpebosaHuii ®roC COO K nnaHMpyembiM pe3ysibTaTamM OCBOEHMUA
depepanbHonm o06pasoBaTeNlbHOM MNporpammbl cpegHero obuwero obpas3oBaHUA M3y4YeHUe
npegmeta «XMmuaA» OPUEHTUPOBAHO TaKKe Ha pelleHne 3aZay BOCMUTAHMA U COLMANbHOTO
pa3BuTMA obydatowmxcsi, Ha GOPMUPOBAHME Y HUX OOLLLENHTENNEKTYANIbHbIX YMEHWUM, YMEHWN
paunoHanmusaumm ydyebHoro Tpygsa M 0606WEHHbIX crnocoboB AeATeNbHOCTU, MMEHLWMX
MeXANCUMNANHAPHbINA, HaanpeaMeTHbIN XapaKTep.

CocTaBnalowummn npeameTta «XMMUs» Ha YPOBHE YrAybNEHHOrO M3yvyeHUs ABNAKOTCA
yrnybnéHHble Kypcbl — «OpraHmyeckas xumua» M «O6Waa M HeopraHuyeckas xumuax». Mpu
onpeaeneHMn Noaxon0B K OTOOPY U CTPYKTYPHON OpraHM3aumnn COAEePXKaHUA 3TUX KYpCcOB B
nporpamme no XMMWMK 3a OCHOBY NMPUHATbI nonoxeHna Groc COO o pasnnumax 6a3oBoro u
yrnyb6nEéHHOro ypoBHel M3ydeHuns npegmerta.

OcHoBy coaepaHua KypcoB «OpraHuyeckas xumuma» M «O6wWas M HeopraHuMyeckas
XUMUAY» COCTABAET COBOKYMHOCTb NPeAMETHbIX 3HAaHUIM U YMEHWUI, OTHOCALWMXCA K 6a3zoBomy
YPOBHIO U3y4yeHUA npegmeTa. ITa CMCTEMA 3HAHMMW MOydaeT onpefenéHHoe TeopeTMyecKoe
AOMO/MIHEHME, NO3BO/IAIOWEE OCO3HAHHO OCBOUTb  CYLWECTBEHHO 6onbwnii  06BEM
dakToNOrnMyecKkoro matepumana. Tak, Ha yrnybnéHHOM ypoBHe u3yyeHuns npeameta obecneyeHa
BO3MOXHOCTb 3HAUUTENbHOTO YyBeANYeHMA OObEMA 3HAHUM O XUMMYECKUX ISNEeMEHTax U
CBOMCTBAX UX COEAMHEHWUI Ha OCHOBE paclUMpeHns n yraybneHuns npeacraBieHUn O CTPOEHUMU
BELLECTBA, XMMUNYECKOM CBA3M M 3aKOHOMEPHOCTAX NPOTEKAHMA pPeaKkLuMin, pacCMaTPUBAEMBIX C
TOYKM 3PEHUA XUMUNYECKON KNHETUKN U TEPMOANHAMUKN. N3yueHne Nepnoanyeckoro 3aKoHa u



Mepuogmyeckor  cUCTEMbl  XMMMUYECKUX  31eMeHToB  6asupyeTcA Ha  COBPEMEHHbIX
KBAaHTOBOMEXaHUYECKMX NPeACTaBAEHUAX O CTPOEHMMN aTOMA. XMMMUYECKan cBA3b 0O6bACHAETCA C
TOYKM 3PEHUA SHEPreTUYECKMX M3MEHEeHU npu eé obpa3oBaHMM U Pa3pyLIEHUM, A TaKXKe C
TOYKM 3peHUss MexaHuM3MoB eé obpasoBaHuA. M3ydyeHWe TUNOB peakuMh OO0NONAHAETCA
dopmuMpoBaHMEM MpeacTaBAeHU 06 3N1eKTPOXMMUYECKUX Mpoueccax MW 31eKTpoaunse
pacnnaBoB WM pPacTBOPOB BeLWECTB. B Kypce oOpraHMYeckom XMMUWU MNpPU  PACCMOTPEHUU
peakuMoHHOM crnocobHOCTM coeauMHEHU yaenseTca ocoboe BHMMaHMe Bonpocam 06
3NEeKTPOHHbIX 3P deKTax, 0 B3aMMHOM BIMAHUN aTOMOB B MOJIEKY1IaX U MEXaHU3MaX peaKkuuii.

Ocoboe 3HauyeHWe MMeeT TO, YTO Ha CoAepKaHUEe KYPCOB XMMUU YrNyOBNEHHOIO YPOBHA
M3yYeHUs ONA KAaccoB onpeaenéHHoro npodouns (rnaBHbiM 06pPa3om Ha MX CTPYKTYpy M
XapaKTep AOMNOJHEHUM K 06LLeN cucTeme nNpeameTHbIX 3HaHMM) OKa3bIBAKOT BIUSIHUE CMEMKHble
npegmetbl. Tak, Hanpumep, B COAEPXKaHUM npeagmeTa ANA KAaccoB XMMWKO-GU3NYECKOro
npoouna 6onblwoe 3HavyeHMe byayT MUMeTb 3NeMEeHTbl y4ebHOro matepmana no obLLen XMmum.
Mpn n3yyeHMn npeameTa B AaHHOM C/y4vae akuUeHT bypeT caenaH Ha oOb6LWHOCTb MeToAoB
NO3HaHWA, OOLLHOCTb 3aKOHOB U TEOPUI B XMMUU U B GU3MKE: aTOMHO-MONEKYAPHAn Teopua
(monekynapHaa Teopua B GM3MKe), 3aKOHbl COXPAaHEHMA MacCbl W 3HEPruu, 3aKOHbI
TEPMOAMHAMUKM, SNEKTPOIN3A, NPEACTABIEHMA O CTPOEHUM BELLECTB U ApYroe.

B TO ke Bpema B coAeprKaHUM npeameTta gasa KAaccoB XMMUKO-buonormyeckoro npopunsa
60/1blWINI yaenbHbIN BeC byaeT MMeTb opraHuyeckan xMmus. B aTom cnyyae npenocTtaBaseTcs
BO3MOXHOCTb A1a 6onee o06CTOATENbHOrO PAaCCMOTPEHUA XMMMYECKOM OpraHu3auum KAeTKu
Kak 6MO/IOrMYecKor CUCTEMbI, B COCTaB KOTOPOW BXOAAT, K MPUMEpPY, TaKue CTPYKTYpPHble
KOMMOHEHTbI, Kak nunuapl, 6enku, yrnesodbl, HyYKNEMHOBbIE KUCAOTbl U apyrue. Mpu aTom
3HAHMA O COCTaBe M CBOMCTBAX MpeacTaBMTENEN OCHOBHbIX KAaCCOB OpPraHMYEecKUX BeLLecTB
CNy¥aT OCHOBOW A1 M3yYeHMA CYLLHOCTU NpoLueccoB GOTOCUHTE3A, AbIXaHWUSA, NULLLEBAPEHMUS.

B nnaHe ¢dopmmpoBaHMA OCHOB HAY4YHOTO MWMPOBO33PEHMA, OCBOEHWUA ObLLEeHay4YHbIX
METO40B MO3HAHMA M OMbiTa MNPAKTUYECKOrOo MNPUMEHEHMA HAy4YHbIX 3HaHWA UM3yyeHue
npegmeta «XMmua» Ha yrnybNEHHOM YpPOBHE OCHOBAHO Ha MEXKMNPEAMETHbIX CBA3AX C
y4ebHbIMKN NpeameTaMu, BXOAAWMMM B COCTaB NpeameTHbIX obnacTteit «EcTecTB@HHO-Hay4YHble
npegmeTbl», «MatemaTrka U HGOPMaTUKa» U «PyccKUiA A3bIK U AnTepaTypar.

Mpwn nsyyeHnn yyebHoro npegmeta «Xmmua» Ha yrnybnéHHOM ypoBHE TaKMKe, KaK Ha
YPOBHE OCHOBHOINO W cpeaHero obuiero obpasoBaHusa (Ha 6asoBom ypoBHE), 3agayen
nepBOCTENEHHOM 3HAYMMOCTU ABNAETCA GOPMMPOBAHME OCHOB HAYKM XMMMM Kak obnactu
COBPEMEHHOro €eCcTeCTBO3HAHWA, NPAKTUYECKOM [AeATe/bHOCTU YesloBeKa W  O4HOro  u3
KOMMOHEHTOB MMPOBOM KyNbTypbl. PelleHne 3Tol 3a4a4uun Ha yrnybnéHHOM ypOoBHE U3y4yeHUs
npegmeTa npeanosiaraeT peannsaumio Takux Lenen, Kak:

e ¢dopmunpoBaHue npeacTaBneHUN: o MmaTepuanbHOM eANHCTBE MUpa,
3aKOHOMEPHOCTAX U MO3HABAEMOCTU SAIBJIEHWUIM MPUPOAbI, O MECTe XMMUU B CUCTEME
€CTEeCTBEHHbIX HayK M eé Beagywen ponu B obecnevyeHun yCTOMYMBOro pPas3BUTUA
yeqoBeYEeCTBa: B pelleHMn npobsiem 3KONOrMYEeCKOM, IHepPreTMYecKom U nuLLEeBoW
6e30nMacHOCTX, B Pas3BUTUM MeAMUMHbI, CO34aHMW HOBbIX MaTepPUanoB, HOBbIX
WUCTOYHMKOB 3Heprum, B obecnevyeHMn paLMOHaANbHOIO MNPUPOAONOAb30BaHMA, B
boOpMMPOBaAHNUM  MMPOBO33pPEeHMA U obweir KynbTypbl YeNoBEKa, a TaKXke
3Ko/I0rM4yeckn 060CHOBAHHOIO OTHOLLEHUA K CBOEMY 34,0PO0BbIO M MPUPOAHOM Cpese;



OCBOEHME CUCTEMbI 3HaHWM, Jie)Kallux B OCHOBE XMMMYECKOW COCTaBAAIOLLLEN
€CTEeCTBEHHO-HAY4YHOM KapTMHbI MUpa: GyHOAAMEHTaNbHbIX MOHATUIA, 3aKOHOB MU
TEOPUA XMMWUKU, COBPEMEHHbIX NPEACTaBNEHUA O CTPOEHWM BeLW,ecTBa Ha pPasHbIX
YPOBHAX - aTOMHOM, MOHHO-MO/IEKY/IAPHOM, HaAMO/IEKYNSIPHOM, o
TEPMOAUHAMMUYECKUX U KMHETUYECKMX 3aKOHOMEPHOCTAX MPOTEKaHUs XMMUYECKUX
peakuuin, 0 XMUMHUYECKOM PaBHOBECUM, PacTBOPaAx U ANUCNEPCHbIX cucTemax, 06 obLmx
Hay4YHbIX NPUHLMMNAX XMMMUYECKOrO NPOU3BOACTBA;

dopmmpoBaHMe Yy 0b6yYaloWMXCA OCO3HAHHOMO MNOHMMaHMA BOCTPEObOBAHHOCTU
CUCTEMHbIX XMMMUYECKMX 3HaHUN AnA OObACHEHMA KAKYEBbIX MAEN M npobnem
COBPEMEHHON XMMWUM, ANA OOBACHEHMA W MPOrHO3UPOBAHUA SBAEHWUN, UMEHLLMNX
€CTEeCTBEHHO-HAY4YHYIO Npupoay; rPamMOTHOro peweHus npobnem, CBA3AHHbLIX C
XMMMEN, NPOrHO3MPOBAHMUA, aHaAM3a W  OUEHKM C MO3UUMIA  3KOJIOrMYEcKoMn
6e3onacHOCTN NocneacTBMiA BbITOBOM M NPOM3BOACTBEHHOM AEATENIbHOCTM YeN0BEKa,
CBA3AHHOM C XMMMWYECKMM MPOU3BOACTBOM, MWCMNO/Ib3OBAaHMEM M nepepaboTKoin
BELLECTB;

yrnybneHne npeactaBieHUA O Hay4dHbIX METOAAX MNO3HaHWUs, HeobxoaumbiX ANA
NPMOBPETEHNA YMEHUA OPUEHTUPOBATLCA B MUPE BELLEeCTB W OObACHEHUA
XUMUNYECKUX ABNEHUN, UMEIOLLUX MECTO B NPUPOAE, B NPAKTUYECKOM AeATENbHOCTU U
NoBCeHEBHOM XU3HMW.

B nnaHe peanusauuu nepBoovYepeaHbIX BOCMNUTATENbHbIX W Pa3BMBaOWMX YHKUMIA

LLe/IOCTHOM CUCTeMbl cpegHero obuiero obpasoBaHmMa Npu U3yYeHUU npegmeTta «XUmMUA» Ha

yrny61EHHOM ypoBHE 0COBYI0 aKTyaIbHOCTb NPUOBPETAIOT TaKMe LLeIN U 334a4M, KaK:

BOCNUTaHUE YOEXAEHHOCTM B MO3HABAEMOCTU ABMEHMA NPUPOAbI, YBaXKEHMUA K
npoueccy TBOpYecTBa B 006/71aCTM TEOPETUYECKMX M MPUKNAAHbIX UCCAeAOBAaHUN B
XMMUKU, GOPMUPOBAHNE MUPOBO33PEHMA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHHO
pPa3BUTUA HAYKMK;

pa3BuMTME MOTMBALMM K OBYYEHWMIO M NO3HAHMUIO, CMOCOBHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCMUTAHUIO Ha OCHOBE YCBOEHUA 06LLLeYeN0BEYECKUX LLIEHHOCTE;

pa3BuMTME MO3HABaTe/IbHbIX WHTEPECOB, MWHTEANEKTYa/lbHbIX W  TBOPYECKMUX
cnocobHocTen obyyatowmxca, popmMmMpoBaHME Y HUX CO3HATE/IbHOFO OTHOLUEHUS K
camMoobpa3oBaHUIO U HenpepbiBHOMY 06pa3oBaHMIO KaK YCI0BUIO  YCNELHOM
npodeccMoHanbHOM M 0bLWEeCTBEHHON AEeATEeNbHOCTU, OTBETCTBEHHONO OTHOLUEHUA K
CBOEMY 3,0POBbIO M NOTPEOHOCTM B 340p0BOM 06pase KU3HW;

dbopMmnpoBaHME YMEHUMA W HABbLIKOB Pa3yMHOro NPUPOLONONAb30BaHUA, pPa3BUTUE
SKONOTMYECKOM  KynbTypbl, npuobpeTeHMe  onbiTa  0bOWECTBEHHO-NO/IE3HOWN
3KONIOTMYECKOM AeATeNbHOCTY.

Obuwee 4YMCNO YacoB, MPenyCMOTPEHHbIX AA U3YYEHUS XMMUU Ha YyrnybJ1eHHOM YpPOBHe

cpegHero obuiero obpasoBaHua, coctasnaeT 204 vacos: B 10 knacce — 102 vaca (3 vaca B
Heaenw), B 11 Knacce - 102 yaca (3 yaca B Heaento).



COAEPXAHUE OBYYEHUA
10 KNACC

OPrAHUYECKAA XUMMUA

TeopeTuyeckme 0CHOBbI OpraHUYECKo Xumun.

MpegmeTr M 3HayeHWe OpraHWYeckorM XMMWUKW, npeacTaBAeHWe O MHoroobpasuu
OpraHUYeCcKUX coeANHEHNIA.

JNEeKTPOHHOe CTPOeHWe aToma Yyrnepoga: OCHOBHOE W BO3OYKAEHHOE COCTOAHUA.
BaneHTHble BO3MOXHOCTU aTOMa yrnepoaa. XMMU4YecKas CBA3b B OPraHUYECKUX COeaUHEHUSAX.
Tunbl TM6pMAM3aLNN aTOMHbIX opbuTanei yrnepoga. MexaHnambl 06pa3oBaHMA KOBAJIEHTHOM
cBA3N (0OMEHHbIN M AOHOPHO-AKLENTOPHbIM). TUNbl NepeKpbliBaHMA aTOMHbIX opbutanen, o- un
n-cBaAsn. OguHapHas, ABOMHaA M TpoMHaa cBA3b. Cnocobbl pa3pbiBa CBA3EM B MOJAEKyNax
opraHu4yeckux sewects. [oHATUE 0 cBOBOAHOM paanKane, Hykneodune u anekTpodune.

Teopua CTpPOEHUs oOpraHUYeckux coeguHeHnt A.M. bByTnepoBa UM CcOBpPeMeHHble
npeacTaBieHMA O CTPYKTYpPe MONEKY/. 3Ha4YeHMe TeOPUN CTPOEHUA OPraHNUYECKUX COeANHEHUNA.
MoneKkynapHble U CTPYKTypHble ¢opmynbl. CTpyKTypHble GOpMyabl PasNYHbIX BUAOB:
pa3BEpHYTasA, COKpaWEHHan, CcKkenetHasa. MW3omepuAa. Buabl uM30mMepun: CTPYKTYpHasA,
NPOCTPAHCTBEHHAA. DNEKTPOHHble 3GdEKTbl B MOJIEKYNaX OPraHUYEeCKUX CoeanHEHWM
(MHAYKTMBHbIN U Mme3oMepHbI 3G deKTbI).

MpeacraBneHme o KnaccudmKaumm opraHmMyeckux sewects. MNoHATME 0 GYHKUMOHANbHOM
rpynne. Ffomonorua. fomonornyeckme pagbl. CucTeMaTUYECKas HOMEHKNATypa OpraHUYecKux
coeanHeHnit (IUPAC) n TpMBManbHble Ha3BaHUA OTAE/bHbIX NPeAcTaBUTeNEN.

OcobeHHOCTM U KnaccudpuKauma  OpraHUYeckux  peakumin.  OKMCAUTENbHO-
BOCCTAaHOBUTE/IbHbIE PEAKLMN B OPraHNUYECKOM XUMUN.

JKcnepuMMeHTaNlbHble MEeTOAbl U3YYEeHUA BELECTB U UX NpeBpaLLEHMA: O3HAKOMIEHME C
06pasuamm opraHMYecKUX BeLecTB U mMaTepuasaMn Ha UX OCHOBE, OMbITbl MO MPEBPALLEHUIO
OpraHWYecKUx BELWEeCcTB NpPW HarpeBaHuu (nnaBneHwe, oOyrAMBaHWME W TOpPEHMe),
KOHCTPYMpPOBaHUE MOAENEN MOJIEKYN OPraHMYECKUX BELLLECTB.

Yrnesoaopoabl.

AnKaHbl. fomonornyeckmin psag, ankaHos, obuwaa dopmyna, HOMEHKNAATYpPa U U3OMepPUs.
INIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYN a/IKaHOB, SP3-rMbpuamn3aLma aTOMHbIX
opbuTanen yrnepoaa, o-cBA3b. PU3nyecKkne CBOMCTBA a/IKaHOB.

Xvmunyeckue CBOMCTBA a/IKaHOB: peakuunm 3amelleHuns, n3omepmsaLmm,
OEernapupoBaHua, UMKAM3aUUKM, NMPOIM3a, KPeKUHra, ropeHus. MNpeacraBneHne 0 mexaHusme
peaKkunii paguKanbHOro 3amelLeHus.

HaxoxaeHune B npupoge. Cnocobbl NONYYEHUA U NPUMEHEHUE aNIKAHOB.

LinknoankaHobl. Obwas dopmyna, HOMeHKnaTypa 1 nsomepua. OcobeHHOCTU CTPOeHMUA U
XMMMWYECKUX CBOMCTB ManbiX (UMKNOMNponaH, UMKAOOYTaH) M  OObIYHbLIX (LUMKAONEHTaH,
LUMKNOreKcaH) umKnoankaHoB. Cnocobbl NONYYEHUA M NPUMEHEHUE LLUKN0ANKAHOB.

AnKeHbl. fomoniorMyeckunii pag ankeHos, obwas ¢opmyna, HOMEHKAATypa. DNEKTPOHHOe
M NPOCTPAHCTBEHHOE CTPOEHME MOJIEKYN aNKeHOB, Sp?-rMbpuamsaumsa aToOMHbIX opbuTaneit
yrnepopaa, o- u m-ceasun. CTpyKTypHaa U reomeTpuyeckas (Uuc-TpaHc-) nsomepus. dusmnyeckme



CBOMCTBA a/NIKEHOB. XMMMUYECKMEe CBOWMCTBA: pPeaKkuuMuM NpUcoeguHeHUA, 3amMeLleHna B O-
NosI0KEHWEe Npu ABOMHOM CBA3WU, MOJMMEpPMU3ALMU U OKMcNeHuA. [paBnno MapKOBHMKOBA.
KayecTBeHHble peakLmn Ha ABONHYIO cBA3b. CNocobbl NosyvYeHMA N NPUMEHEHME a/IKEHOB.

AnKagueHol. Knaccnoumkaumsa aslkagmeHos (conpskéHHble, MU30/IMPOBaHHbIE,
KymynuposaHHbie). OCOBEHHOCTU 3NEKTPOHHOIO  CTPOEHUA U XMMUYECKUX  CBOMCTB
CONPAXEHHbIX aneHos, 1,2- n 1,4-npucoegunHeHune. Monmmepunsauma CONPAXKEHHLIX AUEHOB.
Cnocobbl NoNyYeHUA U NPUMEHEHME aNKAANEHOB.

ANKWHbI. fTOMONIOrMYECKUI PAL, anKMHOB, 0bwaa ¢opmyna, HOMEHKAATYpa U U30MepuA.
JNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYN AZIKUHOB, SP-TMBpMAM3aumMA aTOMHbIX
opbutanen yrnepoga. Pusmyeckme CBOMCTBA aA/ZIKMHOB. XMMMUYECKME CBOMCTBA: peakuuu
npucoeguHeHns, AMMepU3aunm n TpuMepmsanmm, oknucaeHns. KUCNoTHble CBOMCTBA a/IKMHOB,
MMEIOLLMX KOHLLeBYIO TPOMHYK cBA3b. KayecTBeHHble peakuum Ha TPOWHYyLo cBA3b. Cnocobbl
Nnoay4yeHMA N NPUMEHEHME aIKUHOB.

ApomaTtunyeckme yrnesofopoabl (apeHbl). [omosornyeckmn psag apeHos, obuian
dopmyna, HOMeHKnatypa W U30MepuAa. IDNEeKTPOHHOE U NPOCTPAHCTBEHHOE CTpoeHue
Mmonekynbl 6eH3ona. PusmMyeckme CBOMCTBA apeHOB. XMmUyeckue cBoicTBa OeH30/1a U ero
rOMOJIOTOB: pPeakuun 3ameleHna B 6EH301bHOM KOMbLe M YrneBOAOPOAHOM paauKane,
peakuMM  NpuUcoeguHEHUA, OKucneHue romosioroB  bHeHsona. [peactaBneHne 06
OPUEHTUPYIOLWEM AENCTBUM 3amecTuTenelrr B 6€H30/IbHOM KO/MbLe Ha MpUMepe aNKUAbHbIX
paguKanos, KapbOKCUAbHOW, TMAPOKCUABHOW, aMUHO- U HUTPOrpPynnbl, aTOMOB ra/NOreHoB.
OcobeHHOCTM XMMNYECKMX CBOMCTB CTUpOa. Monnmepusayma ctupona. Cnocobbl nonyyeHus m
npUMeHeHne apoMaTUYECKUX YrNeBo40POA0B.

MpupoaHbIn ras. MonyTHble HedTAHble rasbl. HepTb M eé npoucxoxaeHmne. KameHHbIN
Yyroib M NpPoAyKTbl ero nepepabotkn. Cnocobbl nepepaboTknM HedTU: MeperoHKa, KPEeKUHr
(Tepmunyeckunii, KaTanutTU4ecknn), pudopmuHr, nuponns. MNpoaykTbl nepepaboTkn HedTHU, nx
npUMeHeHWe B NPOMbILLIIEHHOCTU U B ObITy.

FeHeTUYeCcKan CBA3b MeXAY Pa3/IMYHbIMM KNacCaMu yraesoL0poa0B.

ONEeKTPOHHOE CTPOEHMEe rasoreHNPoOn3BOAHbIX Yrn1eBogopoaos. Peakumn 3ameleHuA
raforeHa Ha ruMAPOKCOrpynny, HWUTPOrpynny, LUMaHorpynny, amuHorpynny. [encrsme Ha
ranoreHnpov3BoAHble BOAHOMO W CAMPTOBOrO pacteBopa wWénoun. Bsaumopewncrsne
OMTranoreHanKkaHoB C MarHMem W UMHKOM. oHATME O MeTannoopraHUYecKUx CoeauHeHUAX.
Mcnonb3oBaHMe ranoreHNpou3BOAHbIX YIeBOAOPOAOB B ObiTy, TEXHWKE W NpPU CUHTe3e
OpraHUYecKnx BeLLecTs.

JKcnepuMMeHTaNbHble MEeTOAbl M3YyYEeHWA BeLWEeCcTB W WX MpPeBpaleHui: usyvyeHue
dM3MYECKMX  CBOMCTB  yrneBoAopoAoB  (PacTBOPMMOCTb),  KauyeCTBEHHbIX  peakuui
Yyrn1eBoAopoA0B Pa3/IMyHbIX Knaccos (obecupeymBaHne 6pPOMHOM UAM MOAHOW BOAbI, pacTBopa
nepmaHraHaTa Kasiua, B3aMMOAEWNCTBME aueTWUeHa C aMMMAYHbIM  PacTBOPOM OKCMAQ
cepebpa(l)), kauectBeHHOe 06Hapy»KeHWe yrnepoaa M BOAOPOAA B OPraHMYECKMX BeLLEeCTBaX,
nosyyeHne 3TUNAEHa U MU3y4YeHUe ero CBOMCTB, O3HAKOM/IEHWe C Koanekumamum «HedTb» u
«Yronb», c obpa3uamuM NAacTMacCc, KAy4yyKOB M pPEe3UHbl, MOAENMPOBAHME MOJIEKYN
YyrneBoAopoA0B M raNIoreHNpPoOn3BOAHbIX YI/1€BOA0POA0B.

Kucnopoacoaep:kauime opraHuyeckue coeagMHeHUs.



MpepencHble ogHOATOMHble cnuUpTbl. CTpoeHWe Monekyn (Ha npumepe MeTaHosa U
aTaHona). [omonoruvyeckuin psa, obwas dopmyna, U3OMepUsi, HOMEHKNaTypa W
kKnaccudumrauma. dusmyeckne cBOMCTBA NpenesbHbIX OAHOATOMHbIX CNMPTOB. BogopogHble
CBASN MeXAYy MOJIeKyNamMu CNUPTOB. XMMMUYECKMEe CBOMCTBA: peakuuu 3amelleHus,
aernapaTaumu, OKUCNEHWA, B3aUMOLEWCTBME C OPraHUYECKMMW W HEOpraHWYecKMmu
KMcnotamu. KauectBeHHaa peakuma Ha O4HOATOMHble CnupTbl. [lecTBME 3TaHOA U MeTaHoa
Ha opraHM3m Yenoseka. Cnocobbl NONYYEHUA U MPUMEHEHME OAHOATOMHbIX CMUPTOB.

MpocTble apupbl, HOMEHKNATYpa U nsomepuna. OCO6EHHOCTU GU3NYECKMX U XUMUYECKUX
CBOWCTB.

MHOroaToMHble CNUPTbl — 3TUAEHIIMKONAb U TANUEPUH. DUBUYECKME U XMMUYECKue
CBOWCTBA: peakuuu 3amelLeHus, B3auMOLENCTBME C OPraHMYeCKMMM M HEeOopraHU4yecKMmu
KMCNOTaMM, KayeCTBEHHAA PEeaKUMA Ha MHOrOATOMHbIe CnupTbl. MpeacTaBneHne 0 MexaHU3me
peakuui HykneoduUnbHOro 3amelleHua. [encTtBMe HA OpraHusm 4YenoseKa. Cnocobbl
Noly4eHUA N NPUMEHEHME MHOTOATOMHbIX CIMPTOB.

®eHon. CTpoeHWe MONEKYbI, B3aUMHOE BAUAHME FTMAPOKCOrpynnbl U 6eH301bHOro AApa.
®usmyeckne ceonctea ¢eHona. OCoOBEHHOCTU XMMMUYECKMX CBOMCTB ¢deHona. KayecTBeHHble
peakunn Ha ¢eHon. ToKcnyHocTb ¢eHona. Cnocobbl noayvyeHMAa M NpumeHeHune ¢eHona.
deHondopmanbaermaHan cmona.

KapboHunbHble coeauHeHMA — anbAeruapl M KETOHbl. DNEKTPOHHOe CTpOoeHue
KapboHUNbHOW rpynnbl. fomonornyeckne pagbl anbAerngoB M KeToHOB, obuwana ¢opmyna,
N30Mepua M HOMeHKNaTypa. Pusnyeckme cBOWCTBA aSbAerMAOB WM KETOHOB. XMMMUYECKME
CBOMCTBA a/NbAernaoB W KETOHOB: pPeakuuu npucoeanHeHus. OKUCNeHME aNnbAernaos,
KauyecTBeHHble peakuuu Ha anbgervapl. Cnocobbl NONYYEHUA U NPUMEHEHWE anbAernaos U
KEeTOHOB.

OpHOOCHOBHbIE NpeaenbHble KapboHoBble KMUCNOTbl. OCOBEHHOCTU CTPOEHMUA MOJIEKYN
KapboHOBbIX KMUCNOT. M3omepua M HOMeHKnaTypa. dusmyeckme CBOMCTBA OAHOOCHOBHbIX
npeaenbHblX KapboHOBbIX KWUCNOT. BoaopoaHble CBA3M MeXay MOJIEKYNaMU KapbOoHOBbIX
KMCNOT. XMMWYECKME CBOWMCTBA: KMUC/OTHble CBOWCTBA, pPeakuua 3TepuduKaumn, peakuuu c
y4yacTUeMm yrneBoAopoaHoro pagmkana. OcobeHHOCTU CBOMCTB MypaBbUHON KMCNOTbI. MNoHATHE
0 NPOU3BOAHbIX KAPHOHOBBIX KUCNOT — CNOXKHbIX 3dpMpax. MHoroobpasme KapboHOBbIX KUCNOT.
Ocob6eHHOCTM CBOMCTB HenpeaesibHbIX U apOMATUYECKMX KapbOHOBbLIX KUCAOT, ANKApOOHOBbIX
KWUCNOT, TUAPOKCUKAPOOHOBLIX KMcnoT. [lpeactaBuTenn BbICWUMX KapbOHOBbIX KUCAOT:
CTeapuHOBasA, MNaJbMUTUHOBAA, OJIEUHOBAA, JIUHO/EB80A, /IUHOAEHO08AA KUCNOTbl. Cnocobbl
NoJly4eHUA N NPUMEHEHME KapbOOHOBbIX KMCAOT.

CnokHble adupbl. Fomonornyecknin pag, obwana dopmyna, M30MepUs U HOMEHKNATYpPA.
dusnyeckne n XMMMYECKMe CBOMCTBA: MMAPON3 B KUCIOM U LENOYHOM cpese.

Hunpbl. CTpoeHue, dU3NYECKNE N XMMUYECKME CBOMCTBA KUPOB: TMAPO/SIN3 B KUC/ION U
wenoyHon cpege. OCOBEHHOCTM CBOWCTB JKMPOB, COAEPKALMX OCTaTKM HenpeaenbHbIX
UPHbIX KNCNOT. HKupbl B npupoge.

MbINA KaK COM BbICLIMX KAPOOHOBbLIX KMCNOT, UX MOIOLLLEE AeicTBME.

Obwaa xapakTepuctMka yrnesogoB. Knaccudurauma yrnesogos (MOHO-, Au- U
nonucaxapuabl). MoHocaxapuapl: rnOKo3a, GpyKTo3a, ranakrosa, pubosa, aesokcMpubosa.
®dun3nMyeckne CBOWMCTBA W HaxoxaeHue B npupoge. PoTocuHTe3. XMMUYECKMe CBOMCTBA



FNIOKO3bl:  Peakuunm ¢ yyaCcTMeM CNMPTOBbIX M aNbAernaHoM rpynn, CNMpToBOE MU
MOJIOYHOKUCN0E OpoxkeHue. NpMMeHeHMEe T[NOKO3bl, €€ 3HAYEeHWEe B KU3He[EeATe/NbHOCTU
opraHusma. /[wucaxapuabl: caxapo3a, ManbTo3a M JlaKTo3a. BoccTaHaBauBawwme wu
HEeBOCCTaHaB/AMBaAlOWME Aucaxapuapl. Tmaponns gucaxapmpos. HaxoxpeHue B npupoge U
npumeHeHue. Monncaxapuabl: Kpaxman, FMUKOreH M uenntonosa. CTpoeHMe MaKpPOMOEKYN
Kpaxmana, TFAMKOreHa W uenntonosbl. dusmyeckne CBOMCTBA Kpaxmana W LENAN03bl.
XMMUYecKne CBOMCTBA Kpaxmana: r'MApPO/SIM3, KAauecTBEHHAA peaKkuma C MoAOoM. XMMWUYECKUe
CBOMCTBA LLe//It0N103bl: TMAPONAN3, NONYyYeHME 3OMPOB Lennton03bl. [oHATUE 06 MCKYCCTBEHHbIX
BOJIOKHaX (BMCKO3a, aLeTaTHbIN LWENK).

JKcnepuMMmeHTaNlbHble MEeTOAbl M3yYeHWUsA BeLecTB M MX NpPeBpaLLEHMA: PaCcTBOPMMOCTb
Pa3/IMYHbIX CNUPTOB B BOAE, B3aMMOLEWCTBME 3TaHO/NA C HATPMEM, OKUCNEHME 3TUI0BOro
CNUPTa B anbherng, Ha PacKkaNéHHOM MeHOW NPOBOJIOKE, OKUC/EHME 3TUIOBOrO ChAMpPTa
ANXPOMATOM Kanua (BOSMOXKHO MCMONb30BaHME BUAEOMATEPMAIOB), KAYeCTBEHHbIE pPeaKLuun
Ha anbaerngbl (c rngpokcuaom anammuHcepebpa(l) n rngpokcngom meau(ll)), peakuus
ravuepuHa ¢ ruapokcngom meam(ll), XxMmmnyeckne CBOMCTBA PacTBOPA YKCYCHOM KWCAOTI,
B3aMMOAelCcTBME pacTBOpa I/OKO3bl ¢ rmapokcmagom meau(ll), B3anmopencresme Kpaxmana c
MOLOM, pelleHne 3KCNePUMEHTAIbHbIX 3a4a4 No TemMam «CnupTbl U dpeHonbl», «KapboHoBbIe
KMcnoTbl. CNoXHble 3¢upbI».

A3oTcoaepiKalime opraHu4Yeckue coeguHeHus.

AMWHBI — OpraHMYeckMe MpomMsBoAHble ammMmMaKka. Knaccudukauma aMMHOB:
anudaTMyeckme 1 apomaTUYECKUE; NEPBUYHbIE, BTOPUYHbIE U TPETUYHbIE. CTPOEHME MONEKYA,
obwan dopmyna, nsomepua, HoMeHKNaTypa U PU3NYECKNE CBOMCTBA. XMMUYECKOE CBOWMCTBA
anndaTMyecknx aMMHOB: OCHOBHblE CBOMCTBA, a/IKWAIMPOBAHWE, B3aUMOAENCTBME MEPBUYHDIX
aMMHOB C @30TUCTOM KMCNoToi. CONn anKMNaMMOHUA.

AHWAWH — NpeACTaBUTE/Ib aMUMHOB apoMaTMYecKoro paga. CtpoeHmne aHUMAKHA. BsaumHoe
B/IMAHME TPYNN aTOMOB B MOJeKy/lie aHUANHA. OCOBEHHOCTU XMMUYECKUX CBOWMCTB aHWIMHA.
KauecTBeHHble peakuMuM Ha aHWAMH. Cnocobbl MONyYeHMA M MPUMEHEHME anndaTUYECKUX
amuHoB. MNonyyeHne aHUANHA U3 HUTpobeH3oNa.

AMUHOKMCNOTbI. HomeHKnatypa wn wnsomepua. OTgenbHble npeacraButenn  a-
aMUHOKUCNOT: TAULMH, anaHunH. Pu3nyeckme CBOMCTBA aMMHOKMCAOT. XMMMUYECKME CBOICTBA
aMUHOKUCNOT Kak am@OTEepHbIX OpPraHUYECKUX COeAMHEHUW, Peakuua MNOSMKOHAEHCaLMK,
obpa3oBaHMe NenTUAHOW CBA3W. bMonormyeckoe 3HayeHNMe aMUHOKUCNOT. CUHTE3 U rMApoan3
nenTMAoB.

Benkn Kak npupoaHbie noavmepsbl. MepBUYHAA, BTOPMYHAA W TPETUMYHAsA CTPYKTypa
6enkoB. XMMUYECKNE CBOICTBA OENKOB: r’MApPOAM3, AeHaTypaumsa, KavyecTBEHHble peakuMmn Ha
6enku.

JKcnepMMeHTaslbHble MEeTOAbl M3YYeHUA BELLECTB M WX MNPEBPALLEHMIA: PacCTBOPeEHME
6enKoB B BOAE, AeHATypauna 6en1KoB Npu HarpeBaHWUM, LBETHblE peakuum Ha 6enkn, peleHme
3KCMepMMEeHTaNIbHbIX 33434 Mo TemMaM «A30Tcogep)kalme OpraHMYeckne COeAMHEHUA» W
«Pacno3HaBaHWe OpraHUYeCKUX COEANHEHNN Y.

BbICOKOMONEKYNAPHbIE COeAUHEHUA.



OCHOBHbI€ MOHATUA XMMWM BbICOKOMOJIEKYNAPHbIX COEAMHEHWUI: MOHOMEpP, NOAUMEp,
CTPYKTYpPHOE 3BEHO, CTENeHb NOAMMEpPU3aunK, CpeaHAAa MOoNeKynAapHaa macca. OCHOBHble
MeTO/bl CUHTE3a BbICOKOMOIEKYNSAPHbIX COEAUHEHMN — NONUMEPU3ALLNA U NOJIMKOHAEHCALLMA.

MonnmepHble maTepuanbl. MnacTmaccel (nonunstunen, NOJIMMPONUAEH,
NOIMBUHUNXNOPUA, NoANCTUPON, NoMMETUIMETAKPUAAT, nosnKapboHaThl,
nonnatuneHtepedTanat). Yruamsauma n nepepaboTtka nnacTmka.

dnactomepbl:  HaTypasibHbIM  Kay4yyK, CUHTETUYECKME Kayyyku (byTagmeHoBbIN,
XN0PONPEHOBbLIN, U30MNPEHOBbLIN) U CUNMKOHDI. Pe3nHa.

BonokHa: HaTypanbHble (XN0MNOK, WepcTb, WENK), UCKYCCTBEHHblE (BMCKO3a, aueTtaTHoe
BOJIOKHO), CUHTETUYECKME (KanpOH M NaBCaH).

Monnumepbl cneunanbHOro HasHaveHuAa (TednoH, KeBnap, 3SNeKTponpoBogAlme
noanmepsbl, buopasnaraemble NOAMMEPDI).

JKcnepMMeHTa lbHble MeTOAbl M3YYEeHUs BELWLECTB U UX NPeBpaLLeHMi: 03HAKOM/IEHME C
obpasuamm NPUPOAHbLIX M  WUCKYCCTBEHHbIX BOJIOKOH, MNAACTMAcC, KayyyKoB, pelleHue
3KCMepMMeHTa IbHbIX 33434 Mo Teme «Pacno3HaBaHWe NN1acTMAcC U BONOKOH».

PacuéTtHble 3agaun.

HaxoxaeHne monekynapHo ¢opmyabl OpraHMYECcKOro CoeguMHEeHMA MO  MacCOBbIM
OONSAAM  31eMEHTOB, BXOAAWMX B €ro COCTaB, HaXOXAEHME MONeKynspHon opmynbl
OpraHWYeckoro coeguHeHns no macce (06bEmy) NPOAYKTOB CropaHMA, NO KOAMYECTBY
BellecTBa (macce, 06bEMY) NPOAYKTOB peakuuu WU/MAN UCXOAHbIX BELLeCTB, YCTaHOBAEHUE
CTPYKTYPHOM bOpMYyNbl OpraHMYECcKoro BelLecTBa Ha OCHOBE €ero XMMWYECKMX CBOWCTB WU
CNocoboB nNoONyyeHUs, onpeaeneHne [O0NAM BbiIXoga MNPOAYKTa peaKkuMm OT TeopeTUYecKu
BO3MOXHOrO.

MexnpegmeTHble CBA3U.

Peanunsauma mexnpeaMeTHbIX CBA3er Npu U3y4eHUM opraHmyeckor xumum B 10 Knacce
OCYLLECTBNIAETCA 4Yepe3 MCMO/Ib30BaHME KaK OOLMX eCcTeCTBEHHO-Hay4YHbIX MOHATUM, TaK M
NMOHATUM, NPUHATbIX B OTAE/IbHbIX MPeAMeTax eCTeCTBEHHO-Hay4YHOro LUMKAa.

Obuwme ecTecTBEHHO-Hay4yHble MOHATUA: AB/MIEHME, HayyHbIM GakT, rMnoTesa, Teopus,
3aKOH, aHa/u3, CUHTe3, KnaccuduKaumsa, HabnwogeHue, U3MepeHMe, SKCNEPUMEHT, MOAENb,
MOZENMNPOBaAHME.

®du3mKa: matepus, aTOM, 3/EKTPOH, MNPOTOH, HENTPOH, MONEKyna, 3SHepreTUYecKkui
YPOBEHb, BELLECTBO, TeNo, 06bEM, arperaTHoe COCTOAHME BeLLecTBa, GM3MUYECKME BESIUYUHDI,
e4MHULbl U3MEepPEeHUA, CKOPOCTb, SHEPrUA, Macca.

Buonorua: knetka, opraHn3am, akocucrema, buocdepa, metabonsm, HacneaACTBEHHOCTb,
aBTOTPOODHbIN U reTepoTPodHbIN TUN NUTaHMA, BpoxkeHune, GOTOCUHTES, AblxaHue, 6enkuy,
YrNEeBOAbI, *KUPbl, HYKIEMHOBbIE KMCNOTbI, GEPMEHTBI.

Feorpadua: nosesHble UCKONaeMble, TOMIMBO.

TexHoNOrMA: NULWEBblE NPOAYKTbl, OCHOBbI PaLMOHaNbHOIO NUTaHWUA, MOKOLIME CPeacTBa,
MaTepunasbl N3 UCKYCCTBEHHbIX M CUHTETUYECKUX BOSIOKOH.

11 KNACC
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TeopeTuyeckne oCHOBbI XMMUMN.

ATom. CocTaB aTOMHbIX Agep. XMMUYECKnin snemeHT. M3oTtonbl. CTpOoeHne 3NEKTPOHHbIX
060/104eK aTOMOB, KBAHTOBblE YWUC/A. DHEPreTU4Yeckne YpPOBHM U MNOAYPOBHU. ATOMHble
opbutann. KnaccmdumKkauma XMMMYECKUX 3neMeHToB (s-, p-, d-, f-anemeHTbl). PacnpeaeneHune
SNEKTPOHOB MO ATOMHbIM OpPO6UTANAM. DNEKTPOHHbIE KOHOUIypauum aTOMOB 3/1EMEHTOB
NnepBOro—4eTBEPTOrO MEPUOLOB B OCHOBHOM M BO3OYKAEHHOM COCTOAHUW, 3NEKTPOHHbIE
KOH®Urypauum MOHOB. DNEKTPOOTPULLATENIbHOCTD.

Mepuvoamyecknit 3akoH U [llepuoguyeckas cucTema XMMUYECKUX 3dnemeHTos [.U.
MeHaeneesa. CBA3b NepuMOAMYECKOrO 3aKOHA M [lepnoanyveckom CUCTEMbl XMMUYECKUX
31eMEHTOB C COBPEMEHHOW TeOPUEN CTPOEHUA aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUA CBOMUCTB
XMMMUYECKMX 3/1EMEHTOB M 06pasyembiXx MMM NPOCTbIX M CAOXKHbLIX BELWECTB MO rpynnam wu
nepuogam. 3HavyeHne nepnogndeckoro sakoHa .M. MeHgeneesa.

Xvmunyeckaa cBA3b. Buabl XMMWYECKOM CBA3W: KOBANIEHTHAA, MOHHAA, MeTananyeckas.
MexaHn3Mbl 06pa30BaHMA KOBANIEHTHOM CBA3U: OOMEHHbBIN U OHOPHO-AKLLENTOPHbIN. JHeprus
N ANWNHA cBA3n. MNoNAPHOCTb, HAMNPaB/NEHHOCTb M HACLILWAEMOCTb KOBAJIEHTHOM cBA3U. KpaTHble
cBA3n. BogopoaHas cBA3b. MexmonekynspHble B3aMMogencTams.

BaneHTHOCTb M BaNeHTHble BO3MOXHOCTM aTOMOB. CBfi3b 3/1EKTPOHHOW CTPYKTYpbI
MOJIEKYN C UX TEOMETPUYECKMM CTpPOeHMeM (Ha npumepe COeAMHEHWUI 3/1eMEHTOB BTOPOro
nepuoaa).

MNpeactaBneHne 0O KOMMAEKCHbIX coeguHeHUAX. CocTaB  KOMMAEKCHOTOo  MOHa:
Komnnekcoobpasosatenb, AUraHAbl. 3HAYyeHMEe KOMMNAEKCHbIX coeauHeHun. [loHAaTne o
KOOPAUHALMOHHON XMMUU.

BewectBa MONEKYNAPHOrO WU HEMONEKYNAPHOro CTpoeHUA. Tunbl KPUCTaNANYECKUX
PeLETOK (CTPYKTYpP) M CBOMCTBA BELLLECTB.

MNoHATME 0 AncnepcHbIX cuctemax. MCTUHHbIE pacTBopsl. MpeacTtaBneHne 0 KONNOUAHbIX
pactBopax. Cnocobbl BblpaXKeHUA KOHLEHTpaLuMM pacTBOPOB: MAccoBasa [0NA BelwecTBa B
pacTBope, MOJAPHAA  KOHLUeHTpauuAa. HacblweHHble W HeHacbllWeHHble  PacTBOpbI,
pacTtBopumocTb. Kpuctannornaparsl.

Knaccudumkauma M HOMEHKNaTypa HEOpPraHMYecKuUx BeLLecTB. TPUBWMAJIbHble HA3BAHWUA
OTAEeNbHbIX NpeAcTaBuUTeNel HEOPraHNYECKMX BELLEeCTB.

Knaccudumkauma xmmmyecknx peakumii B HEOPraHMYeCcKoM 1 OpraHMYeckom XMmmmn. 3aKoH
COXpPaHEeHWA MacCbl BELLeCTB; 3aKOH COXPaHeHUA U NpeBpalLleHua 3HEePrun nNpu XMMUYEecKmx
peakunax. Tennosble 3ddeKTbl XMMUYECKUX peaKLMin. TepMOXMMUYECKME YPaBHEHMA.

CKOpOCTb XMMMYECKOWN peaKkuunm, eé 3aBUCMMOCTb OT Pas/iNyHbIX GaKTOpPOB. F[OMOreHHble
W reteporeHHble peakuum. Katanms n kataansartopbi.

Ob6patmble ” HeobpaTUMble peakuuu. Xumuyeckoe paBHoBecMe. KoHCTaHTa
XMMUYECKOro pasHoBecua. DaKTopbl, BAUAIOWME HA MOJIOMKEHME XMMMUYECKOro pPaBHOBECUA:
TemnepaTtypa, faB/ieHNWe N KOHUEHTpaLuuu BeLuecTs, y4yacTBYOLWUX B peakuuun. MpuHumn fle
WaTenbe.

dneKkTponuTUYecKas auccoumauma. CunabHble U cnabble  anekTponuTbl. CTeneHb
anccoumaummn. Cpeaa BOAHbIX PAacTBOPOB: KMCAOTHAA, HEMTPANbHAA, WenoYHan. BogopogHbiii
nokasatesnb (pH) pactBopa. 'Maponms conei. Peakummn MOHHOro obMeHa.



OKMCANTENBbHO-BOCCTAHOBUTE/IbHbIE  peaKkunn. CreneHb okucneHmsa. OkucantTenb W
BOCCTaHOBMTENb. [lpoLEeCcCbl OKUCNEHWA W BOCCTAHOBAEHWUA. BakHelwume oKucauTenn u
BOCCTaHOBMTeNN. MeToa, 3NeKTPOHHOro 6anaHca. DNEeKTPO/M3 PacTBOPOB M pacniaBoB
BELLLEeCTB.

JKCnepuMMeHTa/lbHble MEeTOoAbl M3YYEHMA BELWLECTB M WX MPEBPALLEHUN: PA3/IOKEHUE
nepokcuaa BOAOPOAA B MPUCYTCTBMM KaTanus3aTopa, MOLEAM KPUCTANINYECKUX PELLETOK,
nposefeHWe peakuuii WMOHHOro obmeHa, onpegeneHwe cpegbl PAcTBOPOB C MOMOLLbHO
WHOMKATOPOB, M3YyYEHUE BANAHUA Pa3INYHbIX PaKTOPOB HAa CKOPOCTb XMMMUYECKOMN peakumn u
NOMI0XKEHNE XMMMUYECKOTO PpaBHOBECKA.

HeopraHuuyeckasa xumus.

MonoxeHne HemeTannoB B [llepnoanyeckor cucteme XMMWUYECKUX 3snemeHToB [.U.
MeHgeneeBa M 0OCOBEHHOCTU CTPOEHUA MX aTomoB. Pusnyeckne cBONCTBA HEMETAN/OB.
Annotponua HemeTannos (Ha Nnpumepe Knucaopoaa, cepbl, pochopa n yrnepoaa).

Bogopog. MNonyyeHne, dpmM3nYECKME U XMMUYECKME CBOMCTBA: PEaKLUM C MeTannamu u
HemeTannamMu, BOCCTAHOBUTEIbHbIE CBOMCTBA. Fnapnabl. TONJANBHbIE 3NEMEHTDI.

lanoreHbl. HaxoxaeHne B npupoae, cnocobbl nNonyvyeHua, pusnmyeckne n xmmmnyeckme
cBoucTBa. ManoreHoBoAOpOAbl. BaxHelwmne KucnopoacopepKawme coeguHeHUs ranoreHos.
JTabopaTopHbie 1 NPOMbILWAEHHbIE CNOCOObI NOAYYEeHWUs ranoreHoB. NpMmeHeHMe ranoreHos U
UX COeAUHEHUN.

Kucnopoa, 030H. /labopaTopHble M NPOMbIWIEHHbIE CNOCOObI MONYYEHMA KUCAOpOAa.
dusnyeckme M XMMMYECKME CBOMCTBA W MPUMEHEHME Kucnopoga M o030Ha. Okcuabl u
nepoKkcuabl.

Cepa. HaxoxpeHue B npupoge, cnocobbl nonyvyeHuns, ¢GuU3MYEcKMe U XMMUYEecKue
csoiictBa. CepoBogopoa, cynbomabl. Okena cepbi(lV), okena cepbi(VI). CepHuctaa u cepHas
KMCNOoTbl M KX conn. OcobeHHOCTM CBOMCTB CepHOM KUCNoTbl. lMpumeHeHune cepbl U eé
coeUHEeHNN.

A30T. HaxoxpaeHue B npupoge, cnocobbl nonyyeHua, OU3MYECKME U XUMMUYECKUE
cBoicTBa. AmmmMak, HUTpuabl. OKcuapl a3oTa. A30TMCTAas M a30THaA KUCAOTbl U UX CONMW.
Ocob6eHHOCTN CBOMCTB a30THOM KMUCAOTbl. NpumeHeHWe a3oTa U ero coeauHeHWi. A30THble
yaobpenus.

docoop. HaxoxpeHne B npupoge, cnocobbl NonydyeHusa, GUsNYecKMe U XMMUYecKkue
cBonctBa. dPocodmnapl M pochuH. OKcuapl Pocdopa, PocdopHaa KucioTa U €€ Conu.
MNpumeHeHne pochopa u ero coeanHeHnin. PochopHblie yaobpeHus.

Yrnepoa, HaxoxaeHue B npupoae. AnnoTponHble moaudbukauuu. DPusmyeckme u
XMMMUYECKME CBOMCTBA NPOCTbIX BeL,ECcTB, 0bpa3oBaHHbIX yrnepoaom. Okcua yrnepoaa(ll),
okeug, yrnepoaa(lV), yronbHaa Kucnota u eé conun. AKTMBUPOBAHHbLIN Yronb, aacopbuums.
dynnepeHbl, rpadeH, yraepodHble HaHOTPYOKWM. [lpuUmMeHeHWe NPOCTbIX  BELLECTB,
06pa30BaHHbIX YINEPOAOM, U €ro COeANHEHUN.

KpemHuit. HaxoxgeHue B npupoae, cnocobbl nonyyeHus, Gpusnyeckme n XMmmuyeckme
ceonctBa. OKenpg KpeMHuA(lV), KpeMHUeBas KUCNoTa, CUAKKaTbl. NpUMeHeHNe KpemHUa U ero
coeguHeHnin. CTekno, ero nonyyeHune, BUAbl CTeKNa.



MNonoxkeHne metannos B [lepnognyeckon CUCTEME  XMMUYECKMX  3/IEMEHTOB.
OcobeHHOCTM CTPOEHMA 3EKTPOHHbIX 0bonovyek aTomoB MmeTannos. Obwme dusnyeckne
CBOMCTBA MeTannos. [pumeHeHne meTannos B bbiTy 1 TexHUKe. CnaaBbl METAN/OB.

DNEKTPOXUMMYECKUIN pAg,  HanpaxeHun meTtannos. O6wme cnocobbl nNonyyYeHus
METaNN0B: TMAPOMETANNYPIUA, NUPOMETANNYPIUA, SNEKTPOMETaNNyprus. NMoHATME O KOPPO3UK
meTannoB. Cnocobbl 3aWMTbl OT KOPPO3UM.

Ob6uwan xapakTepuctuka metannos |A-rpynnbl MNeprnoanyeckon CUCTEMbI XMMMUYECKUX
3fieMeHTOoB. HaTpuit 1 Kanmin: nonyyeHne, PUsnMYeCKMe U XMMUYECKME CBOMCTBA, NPUMEHEHUE
NPOCTbIX BELLECTB U UX COeANHEHUN.

Obuwan xapaktepuctuka metannos lIA-rpynnbl MNepnoanyeckom CUCTEMbI XMMUYECKUX
afiemeHToB. MarHmin mn  Kanbuuint: nosydeHue, ¢PUIMYECKME U XMMMUYECKME CBOWCTBA,
NPUMeHeHNe NPOCTbIX BELLECTB U UX coeanMHeHUN. MECTKOCTb BOAbl U CNOcobbl e€ ycTpaHeHus.

ANOMWHMIA: nonyvyeHne, pU3MYECKME U XMMUYECKNE CBOWMCTBA, MPUMEHEHWE NPOCTOro
BELWECTBA W ero coeguHeHun. AmdoTepHble CBOMCTBA OKCMAA W TMAPOKCMAA aNtOMUHUS,
r'MAPOKCOKOMMAEKChI aIOMUHMA.

Obuwan xapakTepucTMKa MeTannoB nobouyHbix noarpynn (b-rpynn) Mepuogmyeckoi
CUCTEMbI XMMUYECKMUX SNEMEHTOB.

®dur3nMyeckne 1 XMMMYecKkne CBOMCTBA XPOMa U ero coeanHeHuin. OKenabl 1 rMapoKcuapl
xpoma(ll), xpoma(lll) n xpoma(VIl). Xpomatbl U [UXPOMATbl, UX OKUCAUTENbHbIE CBOMCTBA.
MonyyeHne M NPUMEHEHUE XpPOMa.

dusnyeckne M XMMMYECKME CBOMCTBA MapraHua W ero coeguHeHWN. BaxkHelwwue
coegmHeHna mapraHua(ll), mapranua(lV), mapraHua(Vl) u mapraHua(VIl). MepmaHraHaT Kanus,
€ro OKMCAnTeIbHbIe CBOMCTBA.

dur3nyeckne n Xmummnyeckme CBOMCTBA *Kenesa u ero coegmHeHnin. OKcuabl, rMAPOKCUAbI U
conv xenesa(ll) n »keneza(lll). MonyyeHne v NpUMEHEHME Kenesa U ero crnjaaBos.

®du3nMyeckne M XMMUYECKMe CBOMCTBA Mean W eé coeauHeHun. [lonyyeHue w
NPMMeEHEHWE Meau 1 eé coeANHEHNIA.

UMHK: nonyyeHune, dpmMsnYeCKNe N XMMUYECKUe cBolcTBa. AMPOTEpPHbIE CBOMCTBA OKCMAaA
W rMAPOKCUAA UMHKA, TMAPOKCOKOMMIEKChI UMHKA. [IpUMEHEHME LIMHKA U ero CoOegMHEHUN.

JKCnepuMMeHTa/lbHble MEeTOAbl M3YYEHWUA BELLECTB WM WX MNPEBPALLEHUN: U3ydYeHMe
06pasuoB HEMETANNOoB, ropeHne cepbl, pochopa, Kenesa, MarHMa B KUCNOpoae, M3ydyeHue
KonnekumMn «MeTannbl WM CNNaBbl», B3aUMOALENCTBME LWENOYHbIX W  LLENOYHO3EeMESbHbIX
METaN/I0B C BOAOW (BO3MOXKHO MCMO/Ib30BaHME BUAEOMATEPUANOB), B3AaMMOAENCTBME LUUHKA U
»Kenesa € pacTBOpamM KUCAOT WU LENoYen, KayeCTBEHHble peaKkuuu Ha HeopraHu4Yeckue
aHMOHbDI, KAaTUOH BOAOPOAA U KAaTUOHbI METaNN0B, B3aMMOAENCTBUE TMAPOKCUAOB a/IIOMUHUA U
LUMHKa C pacTBOPaMW KUC/OT M LUENOYEN, PELIEHME 3IKCMEPUMEHTANIbHbIX 33434 Mo Temam
«lanoreHbl», «Cepa M eé coeamHeHua», «A3oT n docdop M nx coeamHeHus», «MeTannbl
rnasHbIX noarpynn», «MeTannbl NO6OYHbIX NOArpynn».

XvMusa U XKU3Hb.

Ponb xumumn B obecnevyeHmn ycToMYMBOro pas3BUTMA YenoBeyvecTBa. [OHATUE O Hay4HbIX
MeTof4ax MO3HaHWMA W  MEeTOAO0NOTNMM  HAYYHOro uccnepoBaHuA.  HayyHble  npuHUMnbI
OpraH13aunum XMMUYECKoro NpomssBoacTea. MpombiwaeHHble cnocobbl NONYYEHUA BAXKHENLLNX
BeLLecTB (Ha NpuMepe NPOM3BOACTBAa AMMMUAKA, CEPHOM KMUCNOTbl, MeTaHoa). MpoMbILLNEHHble



Cnocobbl NONyYEeHUss MEeTaNoB U CNAaBOB. XMMMUYECKoe 3arpsa3HeHMEe OKpyKatowel cpeabl m
ero nocneactama. Ponb xumnmn B obecneyeHnmn sHepreTmyeckon 6es3onacHocCTu.

Xvmuma u 340poBbe YenoBeKa. JlekapcTBeHHble cpeacTsBa. lpaBuna MCNoNb30BaHMUA
NIeKapCTBEHHbIX NpenapaTos. Posb XuMumn B pa3BuTMn meanumHbl.

XMMMA NULLU: OCHOBHblE KOMMOHEHTbI, NULLeBble A06aBKK. Posb xumnn B obecneyeHnn
nuLeBor 6esonacHoCTy.

KocmeTtuueckne mn napdromepHble cpeactsa. bbiToBaa xumusa. Mpasuna HesonacHoro
NCNoNb30BaHMA NpenapaToB ObITOBOM XMMUN B MOBCEAHEBHOM }KU3HM.

XUMUSA B CTPOUTENLCTBE: BaXKHENLLINE CTPOUTENbHbIE MaTepuasbl (LeMeHT, 6eToH).

Xvmuma B cenbCKoM xo3ancTee. OpraHM4eckme n MmHepasnbHble yaobpeHus.

CoBpeMeHHble KOHCTPYKLMOHHbIE MaTepuanbl, KPacku, CTEKNO, Kepamuka. MaTepuanol
ONR SINEKTPOHUKN. HaHOoTexHoI0rnu.

PacyéTtHble 3apaun.

PacuyéTbl: macchbl BellecTBa WaM 06bEMA rasoB No M3BECTHOMY KO/JIMYECTBY BeLLECTB],
macce unm o6bEMy O4HOTO M3 Y4aCTBYIOLWMX B peaKkLMKN BewecTs, Maccbl (06bEMA, KonnyecTsa
BELLEeCTBA) NPOAYKTOB pPeaKkuun, ecin O4HO U3 BELLECTB MMeeT NpUMecH, maccbl (06BEMA,
KONMYeCTBa BeLLECTBA) NPOAYKTA peakuuu, ecam o4HO M3 BeLlecTB JaHO B BMAE pacTBopa C
onpeaenéHHON MaccoBOM [O0JIEN PACTBOPEHHOrO BELWLECTBA, MAcCOBOW A0/IN U MOAAPHOM
KOHLLEHTpPAUMM BelLecTBa B pacTBope, AO/IM BbiIXOAa MNPOAYKTa pPeaKkuMm OT TeopeTUYEecKM
BO3MOXHOrO.

MexnpeameTHble CBA3W.

Peanusaums mexnpegmeTHbIX CBA3EN NPU U3yYeHUU 0bLlein 1 HEOPraHMYECKON XMMUK B
11 Knacce ocyLLeCTBAAETCA Yepe3 UCMOb30BaHME KaK OOLWMX eCcTeCTBEeHHO-Hay4YHbIX NOHATUM,
TaK M NOHATUIN, MPUHATLIX B OTAE/bHbIX NPeaMeTax eCTeCTBEHHO-HAY4YHOro LMKAa.

ObuwMme ectecTBEHHO-Hay4YHble MOHATUA: ABMIEHME, Hay4HbIM GaKT, rMnoTesa, Teopus,
3aKOH, aHanM3, CWUHTe3, KaaccuduKauma, NepuoauyHoOCTb, HabaaeHWe, W3MepeHue,
3KCMEePUMEHT, MOAE/Ib, MOAENMPOBAHME.

®du3mKa: maTepus, MUKPOMMP, MAKPOMMUP, aTOM, I/NEKTPOH, MPOTOH, HENTPOH, MOH,
M30TOMbl, PAaAMOAKTUBHOCTb, MOJIEKY/la, SHEPTreTUYECKUI YPOBEHb, BELLECTBO, TeN0, 0O6bEM,
arperatHoe COCTOsiHME BeLLecTBa, WAeanbHblM a3, OU3NYECKME BENINYMHBI, eaUHULbI
N3MepeHUs, CKOPOCTb, SHEPrnA, Macca.

Buonorua: Knetka, opraHusam, 3sKocucTtema, 6uocdepa, meTabonnsm, Makpo- U
MWKPO3/1IEMEHTbI, BEeNKW, KUpbl, YrNeBoAabl, HYKNeMHOBblE KUCNOTbl, PepPMEHTbl, TOPMOHbI,
KPYroBOpOT BELLECTB M MOTOK 3HEPIUM B IKOCUCTEMAX.

Feorpadua: MMHepanbl, FOpHble NOPOAbl, MOJIE3HbIE MCKOMAeMble, TOMIMBO, PECYPChI.

TexHoNormA: XMMM4Yeckan MPOMbILLIIEHHOCTb, METANNYPrua, CTPOUTENbHbIE MaTepuansl,
Ce/IbCKOX03ANCTBEHHOE MPOM3BOACTBO, MNULLEBAA MNPOMbIWAEHHOCTb, ¢dapMaLeBTUYECKas
NPOMbILWAEHHOCTb, Npou3BoOACTBO KOCMETUYECKNX npenapaTos, NpPon3BOACTBO
KOHCTPYKUMOHHbIX ~ MaTepuanoB, 3/EKTPOHHAA  MPOMbIW/IEHHOCTb,  HAHOTEXHONOIUW.



NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHMA MPOMPAMMDbI MO XUMUWN HA YINTYBNEHHOM
YPOBHE CPEAHEIO OBLLUEIO O6PA3OBAHUA

JINYHOCTHDLIE PE3Y/IbTATbI

B cooTBETCTBUM C CUCTEMHO-AEATENbHOCTHBIM MOAXOA4O0M B CTPYKType JIMYHOCTHbIX
pe3ynbTaTOB OCBOEHMA NpegmMeTa «XMMUA» Ha ypoBHe cpeaHero obuiero obpasoBaHuA
BblAE/1E€HbI C/leAyIoLIMe COCTaBAAOWME: OCO3HaHME 00Y4aOWMMNCA POCCUMCKOM rpaXKaaHCKOM
WMOEHTUYHOCTU; TOTOBHOCTb K CaMOPA3BUTUIO, CAMOCTOATENbHOCTM M CaMOOMNPEAENEHUIO;
Hanunme  MOTMBALUMM K  OOYyYEeHUIO; TOTOBHOCTb W CnocobHOCTb  Oby4atowmxcs
PYKOBOACTBOBATLCA MPUHATbLIMKM B 0bWecTBe NpaBuIaMn M HOPMaMK MOBEAEHUS; Hauuyume
NPaBOCO3HAHWSA, 3KOJIOTMYECKOM KY/bTYpbl; CNOCOOHOCTb CTaBUTb LLEAM U CTPOMUTb YKU3HEHHble
naaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeameTa «XMmua» oTparkatoT chOPMMUPOBAHHOCTb
OnbITa NO3HABaTE/NIbHOM M MPaAKTUYECKOM AeATeIbHOCTM 0byYaloLWwmnxcs B npouecce peanmnsaumm
obpaszoBaTe/ibHOM AeATEeNbHOCTU.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHUA MpeamMeTa «XMmUaA» OTParkatoT cPopMMPOBAHHOCTb
OnbiTa NO3HABaTE/IbHOM U NPaKTUYECKOMN AeATeNbHOCTM 0byyatowmxca B NpoLecce peanmnsaumnm
06pasoBaTeNnbHON AEATENbHOCTM, B TOM YNUC/IE B HYACTU:

1) rpakAaHCKOro BOCNUTAHUA:

OCO3HaHUA 0OYYaOWMMUCA CBOUX KOHCTUTYLMOHHbIX NPaB M 06583aHHOCTEN, YBaXKeHUA K
3aKOHY M NpPaBoONOpPALKY;

NPeACTaB/lieHUsAs O COLMA/IbHbIX HOPMAax M MPaBMAAX MEXKJMYHOCTHbIX OTHOWEHWUA B
KON/IEKTUBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOM AeATEeNIbHOCTU MPU CO34aHUU y4ebHbIX NPOEKTOB,
peLweHnn y4ebHbIX M NO3HABaTe/IbHbIX 33434, BbINMOJIHEHUM XMMUYECKUX IKCNEPUMEHTOB;

CNOCOBHOCTN NOHMMATb U MPUHUMATb MOTUBbI, HAMEPEHMA, IOTUKY WU aPTYMEHTbI APYrnX
npwv aHanuse pasnYHbIX BUAOB y4eOHON AEATENIbHOCTY;

2) NaTPUOTHYECKOro BOCNUTAHUA:

LEHHOCTHOTO OTHOLWEHWA K WMCTOPMYECKOMY M Hay4yHOMY HAc/neaumio OTeyecTBEHHOM
XMMUW;

YyBa*KeHMA K npoueccy TBopyecTBa B 06/1aCTM TEOPUM U MPAKTUYECKOTO MPUIOMKEHMUA
XMMMUWN, OCO3HAHWA TOro, YTO JAaHHble HAYKM ecTb pe3ynbTaT AAUMTeNbHbIX HabaoaeHun,
KPOMOT/INBbIX IKCNEPUMEHTA/IbHbIX MOUCKOB, MOCTOSAHHOTO TPY/Aa YY4EHbIX U NPAKTUKOB;

MHTEpeca W MNO3HaBaTe/IbHbIX MOTMBOB B MOJIyYEHUMM W MNOCAEAYHOLWEM aHanuse
nHpopmaummn o NepenoBbIX AOCTUKEHNSAX COBPEMEHHOM OTEYECTBEHHOM XUMWNK;

3) AYXOBHO-HPABCTBEHHOIO BOCNUTaHUA:

HPABCTBEHHOIO CO3HAHMA, 3TUYECKOro NoBeAEeHMUs;

CNOCOOHOCTN  OLLEHMBATb CUTyaUWMM, CBA3AHHbIE C XUMMYECKUMWU SBAEHUAMU, W
NPUHMMATb OCO3HaHHble pPEeLIeHUs, OPUEHTUPYACb HA MOpPasIbHO-HPABCTBEHHbIE HOPMbI U
LEeHHOCTY;

rOTOBHOCTU OLLEHMBaTb CBOE MOBEAEHWME W MOCTYMKW CBOMX TOBAapULLENA C NO3ULMNA
HPABCTBEHHbIX Y MPABOBbIX HOPM U C Y4ETOM OCO3HAHMA NOCNEACTBUI NOCTYMNKOB;



4) popmunpoBaHUA Ky/IbTYpPbl 340POBbA:

NOHMMaHUA LEHHOCTe 340poBOro M besonacHoro obpasa XM3HKM, HeobxoammocTu
OTBETCTBEHHOr0 OTHOLLEHMA K CO6CTBEHHOMY GU3MYECKOMY U MCUXNYECKOMY 34,0P0BbIO;

cobnogeHna npasmn 6esonacHoro obpalleHnsa ¢ BelecTBamn B 6bITy, NOBCEAHEBHOM
YKU3HU, B TPYA0BOWN AEeATENbHOCTY;

NMOHMMAHUA LEHHOCTU MpPaBWUA WHAUBUMAYANbHOTO W KOA/NEKTUMBHOro 6e3onacHoro
noBeAeHUA B CUTYALMAX, YIPOXKAIOLLMX 340POBbIO U XKU3HWU Nt0AEN;

OCO3HaHMA MNOCNEeACTBUI U HENPUATUA BPeAHbIX MPUBbIYEK (ynoTpebneHus ankorons,
HapPKOTUKOB, KYpeHUs);

5) TpyaoBOro BOCNUTaHUA:

KOMMYHMKATUBHON KOMMETEHTHOCTM B Yy4ebHO-uUccnenoBaTeNlbCKOM  AeATeNbHOCTY,
06LLEeCTBEHHO NO/IE3HOM, TBOPYECKOM U APYrUX BUAAX AEATENBHOCTY;

YCTAaHOBKM Ha aKTUMBHOE Yy4yacTMe B pPELEeHUM MNPAKTUYECKMX 33a4a4y COLMaNbHOM
HanpaBAEHHOCTM (B paMKax CBOErO KNacca, WKObI);

MHTEpeca K MPaKTUYECKOMY M3y4YeHWUto npodeccuit pasanyHoro posa, B TOM YMCae Ha
OCHOBE NPUMEHEHUA NpeAMETHbIX 3HAHWUI MO XMMUW;

YBAXKEHUA K TPpyAY, NIOAAM TPYyAa U pe3ybTaTamM TPyA0BOM AeATENbHOCTY;

FrOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBUAYANbHON TpaeKTopuM 06pa30BaHUA,
byaywei npodeccmn U peanmnsaunm cobCTBEHHbIX }KU3HEHHbIX MIAHOB C YYETOM JIMYHOCTHbIX
WMHTEpPEecoB, CNOCOBHOCTEN K XMMNKU, MHTEPECOB N NoTpebHOCTeN 06LWEeCTBa;

6) 3KONIOrMYEeCcKOoro BOCNUTAHUA:

3KONIOTMYECKM L,eNecoobpasHOro OTHOLWEHUA K MPUPOAE KaK MCTOYHMKY CyLLECTBOBAHMA
KU3HW Ha 3emne;

NOHMMAHMA rN0HANBbHOIO XapaKTepa 3KOIOrMYECKMX NPoBaeM, BAUAHUA SKOHOMUYECKUX
NpoL,EeccoB Ha COCTOAHME NPUPOAHOIN U COUMANbHOM cpeabl;

OCO3HAHMA HeobxoAMMOCTM UCMO/JIb30BAHUA AOCTUXKEHUA XMMUW  ONS  pelleHuA
BOMNPOCOB PaLMOHANBbHOIO NPUPOLONONb30BAHMSA;

aKTUBHOrO HEeNpUATUS OENCTBMW, NPUHOCALWMX BPEn OKPYMKalowelh NpupoaHon cpege,
YMEHUS NPOrHO3MpPOBaTb HEGNAroNpPUATHbIE 3KOIOrMYECKME NOCNEeACTBUA NPeAnpPUHUMAEMbIX
AEeNCTBMI U NpeaoTBpawaTh Ux;

HanMuMA Pas3BUTOTO 3SKOJIOTMYECKOTO MbIWAEHUA, 3SKONOTMYECKOM Ky/bTypbl, OMbITA
[eATeNbHOCTM  3KONOTMYECKON HanpaB/feHHOCTM, YMEHWUA pPYKOBOACTBOBATbCA WMMU B
NO3HaBaTE/IbHOM, KOMMYHWMKATMBHOM W COLMANbHOM MpPAKTUKe, CNOCOBHOCTM W ymeHuA
aKTUBHO NPOTMBOCTOATb MAE0N0rMK Xemodobuu;

7) ULEHHOCTU HAayYHOro NO3HaHMA:

MWPOBO33PEHMA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUA HaAyKM W
0bLwecTBEHHOM NPaKTUKY;

NOHUMAHUA CNeUUMOUKM XMMUU KaK HayKM, OCO3HaAHMA e€ poan B PopMMpOBaHUMU
PaLMOHANIbHOTO  HAy4YHOrO  MbIWAEHUA, CO3L3aHUM  LENOCTHOro  npepacrasneHuna o6
OKpY)KaloWemM MUpe KaK O eAMHCTBE NpuMpoAbl M 4YenoBeKa, B MO3HAHWUW NPUPOAHbIX
3aKOHOMEPHOCTEN 1 pelleHnm npobaem coxpaHeHUA NPUPOLHOro paBHOBECHUS;

yb6exaAEHHOCTU B 0CODOOM 3HAYMMOCTU XMMWMK ANA COBPEMEHHOM UMBUAM3AUMU: B eé
rYMaHWCTUYECKON HanpaBAEeHHOCTU U BAXKHOM POAWN B CO34aHMM HOBOM 6a3bl MaTepuasibHOM



KYNbTypbl, B peleHun rnobanbHbiXx nNpobaem yYCTOMYMBOrO pPasBUTUS YenoBevyecTBa —
CbIPpbEBON, 3JHEpPreTMYecKom, nMNULLEBOM WU 3IKOJOrMYecko 6e3onacHocTn, B  Pa3BUTUM
MegULUNHbI, obecneyeHnn ycnoBMM YCMELWHOro TpyAa M 3KONOTMYECKU KOMGOOPTHOM XKU3HU
Kakaoro 4seHa obLecTsa;

€CTeCTBEHHO-HAY4YHOM TrPAMOTHOCTU: MOHMMAHMA CYLWHOCTM METOAO0B MNO3HaHWuA,
NCNOIb3yeMbIX B €CTEeCTBEHHbIX HayKax, CNOCOOHOCTN MCNOb30BaTb NOyYaemble 3HaHMA ONs
aHanM3a n obbACHEHMA ABNEHUI OKPY)KAOWEro Mmpa M NPOUCXOAALMX B HEM U3MEHEHUN,
yMeHua penatb OBOCHOBAHHbIE 3aKNHOYEHWS HA OCHOBE Hay4yHbIX (GAKTOB U MMeEoLMXCA
AAHHbIX C Le/1blo NoNyYeHUs A0CTOBEPHbIX BbIBOAOB;

CNOCOBHOCTM CaMOCTOATENIbHO WCMONb30BaTb XMMWYECKME 3HAHWA [As  pelleHun
npob6siem B peanbHbIX }KU3HEHHbIX CUTYaLUAX;

MHTepeca K N03HaHUIo, UCCnenoBaTeIbCKoM AeATeNbHOCTY;

rOTOBHOCTM W CMOCOOHOCTU K HenpepbiBHOMY 06pa3oBaHMIO M CaMo0bpa3oBaHUIO, K
aKTUBHOMY MOJIYY4EHUIO HOBbIX 3HAHWM MO XMMWM B COOTBETCTBUM C MKU3HEHHbIMU
noTpebHocTAMY;

MHTEepeca K OcCOobeHHOCTAM Tpyda B pas/nyHbix chepax npodeccMoHanbHoOM
AeATeNIbHOCTM.

METANPEOAMETHDIE PE3Y/IbTATbHI

MeTanpeameTHble pe3ynbTaTbl OCBOEHMA MPOrPamMmbl MO XMMWU HA YPOBHE CPeaHEro
obuiero ob6pa3oBaHMA BKAKOYAIOT:

3HauMmble Ana GOpPMUPOBAHUA MMPOBO33PEHMA ODOYYAOLIMXCA MENKAUCLMNANHAPHbIE
(mexxnpegmeTHble) ob6LLEHAYYHble MOHATMA, OTPaKatlolWMe LEeNOCTHOCTb HAay4YHON KapTUHbI
MUpa M cneundurKy MeTon0B MO3HAHMA, MUCMONb3YeMblX B eCTEeCTBEHHbIX HayKax (maTtepwus,
BELLECTBO, 3HEPrua, ABNEHWE, MNPOLECC, CUCTEMA, HayyHbIA GAKT, MNPUHLKUMN, TUMNOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TeOpUsA, UccrenoBaHMe, HabaoaeHUE, U3MEPEHUE, SKCMEPUMEHT U
Apyrve);

yHMBEpCaNbHble  yyebHble  penctsuA (nosHaBaTenbHble, KOMMYHMKaTUBHbIE,
perynAatueHble), obecneumBaowme dopmmnpoBaHne GyHKLMOHANBHON TPAMOTHOCTU MU
COLUMANbHOM KomneTeHUMn obyyatowmxcs;

cnocobHocTb  obyvalolWmMxcA  MCNOMb30BaTb  OCBOEHHbIE  MEXAWUCLMMAMHAPHbLIE,
MMPOBO33PEHYECKME 3HAHMA M YHMBEpCanbHble y4yebHble AeNCTBMA B MNO3HABaTe/bHON W
CoLMaNbHOM NpPaKTUKE.

MeTanpeameTHble pe3y/abTaTbl OTPAXKAlOT OB/MAfEHME YHUBEPCANbHbIMU Y4eOHbIMM
NO3HaBaTe/IbHbIMU, KOMMYHUKATUBHbIMU U PETYAATUBHBIMWU AEACTBUAMMU.

MNo3HaBaTenbHble yHUBEPCa/bHble yuyebHble aencreua
1) 6a3oBble orMueckue aencTeus:
camocCTonTeNIbHO GOPMYAMpPOBaTb U aKTyaAnsnpoBaTb Npobnemy, paccmatpusaTtb eé
BCECTOPOHHE;
onpeaensATb UENU AeATeNbHOCTW, 3aAaBad NapaMeTpbl U KPUTEPUU UX [AOCTUXKEHUSA,
COOTHOCUTb Pe3y/bTaTbl AEATENbHOCTM C MOCTaB/EHHbIMU LENAMU;



MCNoNb30BaTb MPU OCBOEHUM 3HAHWMN MPUEMDBI NOTMYECKOTO MbIWNEHUA: BblAENATb
XapaKTepHble MNPU3HAKM MNOHATMMA W YCTAHaBAMBATb WX B3aMMOCBA3b, MCMO/Ib30BaATb
COOTBETCTBYOLIME NOHATUS A1 06BACHEHNA OTAE/NbHbIX GAKTOB U ABJIEHU;

BbIOMpPaTb OCHOBAHUA U KPUTEPUM AN1A KNACCUDUKALMMN BELLECTB M XMMUYECKUX PeaKLUit;

yCTaHaB/ANBaTb NPUYMHHO-CNEACTBEHHbIE CBSA3M MEMXKAY U3y4YaeMbIiMU ABNEHUAMMU;

CTPOUTb NIOFTUYECKME PaCCYyKAeHUA (MHAYKTUBHblIE, AeAYKTUBHbIE, MO aHanoruu),
BbIAAIBNSATb 3aKOHOMEPHOCTM U NPOTMBOPEYMA B PAacCMATPUBAEMbIX ABNEHUAX, GOPMYIMPOBATL
BbIBOAbI M 3aKNHOYEHUS;

NPUMEHATb B NpoLecce NO3HaHMA UCMONb3yeMble B XMMUWU CUMBOJIMYECKME (3HAKOBbIE)
Mmoaenu, npeobpa3oBbiBaTb MOAE/NbHbIE MNPEACTAaBNEHUA — XMMUYECKUIM 3HaK (cumBon)
anemMeHTa, xummyeckaa popmyna, ypaBHEHME XMMUYECKOWN PeaKLMN — NPU peLleHnn y4ebHbIx
MO3HaBaTe/IbHbIX M MPaAKTUYECKMX 3a4a4, MPUMEHATb Ha3BaHHble MOAENbHble NpeacTaBAeHUn
015 BbIABNEHUA XapaKTePHbIX MPU3HAKOB M3y4YaeMbiX BELLECTB M XMMUYECKUX pPeaKLmi.

2) 6a3oBble uccneaoBaTesibCkue AencTeus:

B/1a4eTb OCHOBAMM METOA0B Hay4YHOro NO3HaHMA BELLECTB U XMMUYECKUX peakuuit;

dbopmynmMpoBaTb UEAM M 33[a4M  UCCAeAOBAHMA, WMCNO/Ab30BaTb MOCTaBAEHHble U
CamMoCTOATe/IbHO CPOPMYNNPOBaAHHbIE BOMPOCHI B Ka4eCcTBe MHCTPYMEHTa NO3HAHWUA U OCHOBbI
ansa GopMMpPOBaHUA TMNOTE3bl MO NPOBEPKE MPAaBUAbHOCTU BbICKA3blBAEMbIX CYXKAEHUN;

BNAfETb HaBblKaMM CaMOCTOATENbHOrO MNAAHUPOBAHMA WU NPOBEAEHUA YYEHUYECKMUX
3KCMEepPMMEHTOB, COBEPLUEHCTBOBATb YMEHUA HabatoaaTh 3a XO40M MPOLLEecca, CaMoCTOATENbHO
NpPoOrHo3MpoBaTb €ero pesynabtat, GopmynanpoBaTb 0606ULEeHMA UM BbIBOAbI OTHOCUTENbLHO
OOCTOBEPHOCTM pe3y/bTaToB MCCAeA0BaHMNA, COCTaBAATb 0OOCHOBAHHbIM OTYET O NPoAeNaHHOM
pabote;

npuobpeTaTb OMNbIT YYEHUYECKON WCCNeA0BATENbCKON U MPOEKTHOW AeATeNbHOCTH,
NposBAATb CNOCOOHOCTb WM TFOTOBHOCTb K CAaMOCTOATE/IbHOMY MOMCKY MEeTO40B pelleHus
NPaKTUYECKUX 33434, NPUMEHEHUIO PA3/IMYHbIX METOA0B MNO3HaHMA.

3) pabota c uHpopmauueit:

OPMEHTUPOBATLCA B  Pa3/IMYHbIX WCTOYHUKAX WHbopmauum (HaydyHo-nMonynapHas
iUTepaTypa XMMMYECKOrO CcoAep)KaHus, CnpaBo4YHble mnocobus, pecypcbl WHTepHeTa),
aHanM3MpoBaTb MHPOPMALMIO PA3/IMYHbLIX BMAOB M GOpPM NpeacTaBNeHUA, KPUTUYECKU
OLeHMBaTb €€ A0CTOBEPHOCTb M HENPOTUBOPEYNBOCT;

dopmynmMpoBaTb 3anMpocbl M NPUMEHATb Pas3IMYHble MeToabl MPW NOUCKe U oTbope
nHbopmaumm, HeobxoAMMON oA BbINONHEHMA y4eOHbIX 33434 onpeaenéHHoro TMna;

npuobpeTaTb OMbIT UCNONb30BaHUSA MHOOPMALNOHHO-KOMMYHUKATUBHBIX TEXHONOMNI U
Pa3/IMYHbIX MOMCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIOUPATb ONTUMaNbHYO Gopmy NpeacTaBieHMa MHPopMaLnn (CXembl,
rpadukmM, aMarpammbl, TabanLbl, PUCYHKU U OpYTUE);

MCNONb30BaTb Hay4yHbIM A3bIK B KayecTBe cpeactea npu pabote C XMmuUyeckom
MHbOpMaLMeln: NPUMEHATb MeXnpegmeTHble (PU3nMyeckne M MaTeMaTUyecKuMe) 3HaKu U
CUMBOJIbI, popMynbl, ab6peBMaTypbl, HOMEHKNATYPY;

MCNO/ZIb30BaTb 3HAKOBO-CMMBOJZINYECKMNE CpeacTBa HarnAaHOCTW.



KommyHUKaTUBHbIE YHMBEpCanbHble yuebHble aeicTBuna:

3a/aBaTb BONPOCHI MO CyWEecTBY 06Cy»KAaeMon TeEMbl B X04e Ananora u/vunvm Anckyccum,
BbICKa3blBaTb ngeun, GopMyanpoBaTb CBOU NPEAIONKEHNA OTHOCUTENIbHO BbINOIHEHUSA
npea/ioXKeHHOM 3a4auu;

BbICTYMaTb C Npe3eHTauMein pesy/bTaToB MO3HABATE/NbHOMN AEATENbHOCTM, MONYYEHHbIX
CaMOCTOATENILHO WM  COBMECTHO CO CBEPCTHMKAMM MNPU  BbIMOSIHEHUU  XMMUYECKOro
3KCNEepPUMEHTa, NPaKTUYECKoM paboTbl NO MCCNef0BAaHWUIO CBOMCTB M3y4aeMbIX BELLECTB,
peanusauum yyebHoOro npoekta, 1 GopmynnpoBaTb BbIBOAbI NO pe3y/nbTaTaM MPOBeAEHHbIX
nccnesoBaHUI NYTEM COrIacoOBaHUA NO3ULMIA B Xo4e 06CYKAEHUA U 0BMEHA MHEHUAMM.

PerynatusHbie yHUBepcasibHble yyebHble gencTBua:

CaMOCTOATE/IbHO MJIaHMPOBATb UM OCYLLECTBAATb CBOK MO3HABATE/IbHYIO AEATe/IbHOCTb,
onpeaenan eé uenu U 3a4adyn, KOHTPOAMPOBATL U NO Mepe HeobXoAMMOCTM KOPPEeKTUPOBaTb
npeanaraemblii afropuTm AEeWUCTBUIA NPU BbINOAHEHUN YY4ebHbIX U UCCNea0BaTeNbCKUX 3a4ad,
BblOMpaTb Hanbonee adpPeKTUBHbLIN CNOCOD NX peLleHUa C YY4ETOM NOJIy4EeHUs HOBbIX 3HAHUN O
BELLLeCTBaX U XMMUUYECKUX PeaKLUAX;

OCYLLECTB/IATb CAMOKOHTPO/1b AEATENbHOCTM Ha OCHOBE CaMOaHaIn3a U CAaMOOLLEHKMU.

NMPEAMETHbIE PE3Y/IbTATbDI

MpegMmeTHble pe3ynbTaTbl OCBOEHUA MPOrpaMmbl MO XMMUKU Ha yrnybnéHHOM ypoBHe Ha
ypoBHe cpeaHero obuiero obpasoBaHuMsa BKAOYAOT cneunduyeckme gna yyebHoro npegmera
«XMMUA» HayyHble 3HAHMA, YMEHUs U cnocobbl AEWCTBMIA MO OCBOEHUIO, MHTEPMpEeTauun u
npeobpa3oBaHUIO 3HAHUI, BUAbI AEATENBHOCTM NO NONYYEHUIO HOBOTO 3HAHMA U MPUMEHEHMIO
3HaHMI B PA3/IMYHbIX YYEOHbIX CUTyaLMAX, @ TaK¥Ke B pPeasibHbIX MKU3HEHHbIX CUTyaLMUsX,
CBA3aHHbIX C XMMMENH. B nporpamme nNo XMmuu npegmeTHble pesynbTaTbl NPeAcTaBAeHbl MO
rofam usyyeHus.

10 KNACC

MpeameTHble pe3ynbTaTbl OCBOEHUSA Kypca « OpraHMYecKasa XMmuma» OTparkatoT:

chpopMMPOBAHHOCTb MNPEACTaBNEHUIA: O MeCTe W 3HAYeHUU OPraHUYeCKOW XMMUK B
CUCTEME eCTeCTBEHHbIX HAYK U €€ ponun B obecnevyeHnmn yCTOMYMBOrO Pa3BUTMA Ye10BEYECTBA B
peweHnn npobaem 3KONOrMYECKOM, IHEPreTMYecKo M NuleBon 6e30nacHOCTU, B Pa3BUTUM
MeOULUMHbI, CO34aHWN HOBbIX MATEPManoB, HOBbIX WCTOMHMKOB 3Heprum, B obecneyeHuum
PaLMOHANbHOIO NPUPOAONO/b30BaAHUA, B POPMUPOBAHMN MUPOBO33PEHNA U 0OLLEN KYNbTYpbl
4yenoBeKa, a TaKXKe I3KONOornmyeckm OOOCHOBAHHOrO OTHOLWEHMA K CBOEMy 340POBbl0 W
NPUPOLHOM Cpese;

BNAEHWE CUCTEMOMN XMMMUYECKUX 3HaAHUW, KOTOPAsA BK/IKOYAET: OCHOBOMOJAratouine
MOHATUA — XMMWYECKUI 3IN1EMEHT, aTOM, AAPO W 3NEKTPOHHaA obonoyka aToma, s-, p-, d-



aTOMHble opbuTann, ocCHOBHOE U BO3OYKAEHHOE COCTOAHMA aToMa, rMbpuan3aLmMa aTOMHbIX
opbuTanen, MOH, MONEKyna, Ba/NIEHTHOCTb, 3/1IEKTPOOTPULATENBHOCTb, CTEMEHb OKWUC/IEHMUS,
XMMUYECKan CBA3b, MOJIb, MOAPHAA Macca, MOJAPHbIA O0OBEM, yrnepogHbii CKener,
dyHKUMOHaNbHaA rpynna, paauKkan, CTPYKTypHble $opmynbl (pa3BEpHYTble, COKpaLLEHHbIE,
CKeNeTHble), M30Mepua CTPYKTYpHaAa W NPOCTPaHCTBEHHas (reomeTpuyecKkas, ONTUYECKas),
M30Mepbl, FOMOJIOFMYECKUI PsA, TOMOIOMM, Yr1eBoA0POAbl, KUCNOPOA- U a30TCOAEprKalune
OpraHuYyeckne coeanHeHua, MOHOMepP, NOJIMMeEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNAPHbIE
coeguHeHUn; Teopun, 3aKoHbl (Nnepuogmyeckuii 3akoH 4. N. MeHaeneeBa, Teopus CTPOeHMUA
opraHuyeckmx Bewects A. M. byTtnepoBa, 3aKOH COXpPaHEHWA MacCbl BeELWeCTB, 3aKOH
COXPaHEHUss W MNPEeBpPaLlEeHMA SHEPrUM MPU  XMMUYECKMX pPeaKkuusax), 3aKOHOMEPHOCTH,
CUMBOJINYECKUI A3bIK XMMUWU, MUPOBO33PEHYECKME 3HAHUSA, NeXKalline B OCHOBE NMOHMMaHUA
NPUYNUHHOCTU W  CUCTEMHOCTM XMMMUYECKMX SBAEHWN; nNpeacTaBfeHMA O MexaHW3max
XMMUYECKMX  peakumnii, TEepMOAMHAMUYECKMX W  KMHETUYECKMX 3aKOHOMEPHOCTAX WX
NPOTEKaHMA, O B3aUMHOM BAMAHUM aTOMOB WM TPynmn aTOMOB B MOJIEKYNaX (MHAYKTUBHbIN U
Me30MmepHbI 3¢deKTbl, opueHTaHTbl | 1 Il poaa); dakTonornyeckme csefeHUs O CBOMCTBAX,
cocTaBe, NOy4eHUM U 6e30MacHOM MCMONb30BAHUM BAXKHEMLIMX OPraHUYECKUX BELLECTB B
ObITY M NPAKTUYECKON AeATeNbHOCTU 4YenoBeKa, O6WMX Hay4yHbIX MPUHLUMMNAX XMMUYECKOro
npousBoAcCTBa (Ha Npumepe NPoM3BoACTBa METAHONA, NepepaboTKn HedTH);

cPOPMMPOBAHHOCTb YMEHU: BbISBNATb XapaKTePHbIe NPU3HAKM NOHATUI, YCTaHABANBATb
NX B3aMMOCBS3b, MUCMO/Ib30BaTb COOTBETCTBYIOLLNE MOHATUSA NPU ONUCAHUKU COCTaBa, CTPOEHUSA U
CBOMCTB OPraHUYECKUX COEANHEHUN;

chOPMUPOBAHHOCTb YMEHMWIA:

NCNONb30BaTb XMMUYECKYIO CUMBOJIUKY A5l COCTAaB/EHUA MONEKYNAPHbIX U CTPYKTYPHbIX
(pa3BEpPHYTbIX, COKPALLEHHbBIX U CKENEeTHbIX) OPMY/T OPraHUYECKMX BELLECTB;

COCTaB/IATb YPAaBHEHUA XMMUYECKNX PEAKLMI U PAaCKPbIBATb UX CYLLHOCTb: OKUCAUTENbHO-
BOCCTAaHOBUTE/IbHbIX pPeaKkUMi MNocpeacTBOM COCTAaBAEHMA 3/NEKTPOHHOro 6anaHca 3Tux
peaKkuuii, peakunim MoOHHOro obmeHa NyTémM COCTaBAIEHMUA UX MNOJHbIX U COKPALLEHHbIX MOHHbIX
YPaBHEHWI;

M3roTaB/iMBaTb MOZAE/NIN  MOJEKY/l OPraHUMYECKUX BeLeCTB AN1A WANCTPaUuU  UX
XMMMYECKOTO M NPOCTPAHCTBEHHOTO CTPOEHMUS;

chOPMMPOBAHHOCTb YMEHUI: YCTaHABANBATb NPUHAANEKHOCTb U3YYEHHbIX OPraHUYEeCKUX
BELL,ECTB MO MX COCTaBYy U CTPOEHMUIO K ONpeaenéHHOMY Knaccy/rpynne coeaAnHeHUI, AaBaTb UM
Ha3BaHWA MO cucTemaTnyeckor HomeHknatype (IUPAC) u npusoguTb TpuBManbHble Ha3BaHMUA
ON OTOENbHbIX MpPeAcTaBUTeNeld OpraHUYecKMx BewecTB (3TWIEH, aueTUNeH, TOo/yon,
rMUUEPUH, 3TUNEHTINKONb, deHon, dopmanbaerna, aueTanbAerng, aueToH, MypaBbUHas
KMCNOTa, YKCYCHas KWUC/IOTa, CTeapuHOBasA, OJIeMHOBAsA, MalbMWUTUHOBAA KUCAOTbI, TAULMH,
aflaHuH, ManbTo3a, GPYKTO3a, aHWIVH, ANBUHWUA, U3OMPEH, XI0POMNPEH, CTUPOA U APYrUe);

ChOPMMPOBAHHOCTb YMEHUA ONpeaenaTb BUA, XMMUYECKOW CBA3U B OPraHMYECKUX
coeguHeHuax (KoBaNeHTHAA U MOHHas CBA3b, O- M T-CBA3b, BOAOPOAHAA CBA3b);

CPOPMMPOBAHHOCTb YMEHMA MPUMEHATb MONOMKEHUA TEOPUU CTPOEHUA OPraHMUYEeCcKUx
Bewects A. M. bytnepoBa Ana o6bACHEHUA 3aBUCMMOCTM CBOMCTB BELLECTB OT MX COCTaBa U
CTpOEeHUs;



chOpPMMPOBAHHOCTb YMEHWUI XapaKTepu3oBaTb COCTaB, CTpoeHue, Ousnyeckme u
XMMMUYECKME CBOMCTBA TUMUYHbIX NPeACTaBUTENEN PA3/IUYHbBIX KN1ACCOB OPraHNUYeCKMX BELLECTB:
a/IKaHOB, UMK/I0A/IKAHOB, A/IKEHOB, a/KAAMEHOB, aNKWMHOB, apPOMATUYECKUX YINeBOLAOPOALOB,
CNUPTOB, aNbAerMaoB, KETOHOB, KApPOOHOBbLIX KMCAOT, MPOCTbIX U CAOXHbLIX 3PUPOB, KUPOB,
HUTPOCOEAMHEHUA W aAMWHOB, aMMHOKMCNOT, 6enkos, yrnesogoB (MOHO-, AU- W
Nno/sINCaxapuaoB), WANOCTPUPOBATb TEHETUYECKYHD CBS3b MeXAY HWUMW  ypaBHEHUAMMU
COOTBETCTBYIOLLMX XMMMUYECKUX PEAKLUIN C UCNONb30BAHNEM CTPYKTYPHbIX GOpMyn;

chOPMMPOBAHHOCTb YMEHMA MOATBEP!KAATb HA KOHKPETHbIX NpUMMepax XapaKTep
33aBUCUMOCTU PEaKLMOHHON CNOCOBHOCTU OPraHMYEcKMX COeAMHEHWUIM OT KPaTHOCTM M Tuna
KOBA/JIEHTHOM CBA3M (O- U TT-CBA3M), B3aMMHOTO B/IMAAHWUA aTOMOB M Fpyrnn aTOMOB B MOJIEKYNAX;

CPOPMMPOBAHHOCTb YMEHUA XapaKTepmM3oBaTb WMCTOYHUKWU YrNeBOAOPOAHOIO CblpbA
(HedTb, NpPUpOAHDLIN a3, yronb), cnocobbl ero nepepaboTKN M MpaKTUYEecKoe MNpPUMEHeHUe
NnpoAyKTOB NepepaboTku;

chOpPMMPOBAHHOCTb BNAAEHUS CUCTEMOM 3HAHWM O eCcTeCTBEHHO-Hay4YHbIX MeTodax
NO3HaHUA — HabNAEHUN, WU3IMEPEHUWN, MOLENNPOBAHUW, 3SKCNEpUMeHTe (peanbHOM U
MbIC/IEHHOM) Y YMEHUA NPUMEHATb 3TU 3HaHWUSA;

CPOPMMPOBAHHOCTD YMEHMA MPUMEHATb OCHOBHble OMNepaumn  MbICAUTENbHOWN
OEATEeNbHOCTM — aHA/IM3 U CUHTE3, CpaBHeHue, 0606ueHne, cMCTeMaTU3auMIo, BblABIEHME
NPUYNHHO-CNEACTBEHHbIX CBA3EM — A5 U3YYEeHUsA CBOMCTB BELLECTB M XMMUYECKUX PeaKLmit;

chOPMMPOBAHHOCTb YMEHUMN: BbIABAATb B3aMMOCBA3b XMMUYECKUX 3HAHUIA C NOHATUAMM
N NpeacTaBfeHUAMKU APYrUX eCcTeCTBEHHO-Hay4YHbIX npegmeToB Ans 6onee 0CO3HAHHOrO
NMOHMMAHUA CYLLHOCTM MaTepUasbHOro eAMHCTBA MUpa, UCMO/Ib30BaTb CUCTEMHbIE 3HAHWUA MO
OpPraHNYecKom XMMum g 06 bACHEHUS N NPOTHO3MPOBAHUA ABNEHWUIN, MMEIOLWMX eCTeCTBEHHO-
Hay4YHyl0 Npupoay;

CPOPMMPOBAHHOCTb YMEHWUIN: NPOBOAUTL PACYETbI MO XMMMUYECKMM dopmynam u
YPaBHEHUAM XMMUYECKUX PEeaKLMA C UCNONb30BaHMEM PU3NYECKMX BeMYMH (Macca, 06BEM
rasoB, KO/NMYECTBO BELLECTBA), XapaKTEPU3YHOLIMX BELLECTBA C KOJIMYECTBEHHON CTOPOHDI:
PacyY€Tbl MO HAXOMKAEHUIO XMMMYECKON GOPMY/bl BELLECTBA MO M3BECTHbIM MACCOBbIM A0NAM
XMMMUYECKUX INEMEHTOB, NPOAYKTaM CropaHua, NIOTHOCTU ra3006pa3HbIX BELLECTB;

chOPMMPOBAHHOCTb YMEHMI: NPOrHO3MPOBaTb, aHA/IM3MPOBATb M OLEHMBATb C NO3ULMUI
3Konornyeckon 6esonacHocTM nocneactsma ObITOBOM M NPOU3BOACTBEHHOM AeATeNbHOCTU
yenioBeKa, CBA3aHHOM C nepepaboTKON BeLLeCcTB, UCNONb30BaTb MOJIYYEHHble 3HAHWA ANA
NPUHATMA FPAaMOTHbIX pelleHni Npobiem B CUTyauMAX, CBA3AHHbIX C XUMUEN;

chOpPMUPOBAHHOCTb YMEHUIN: CaMOCTOATE/IbHO MAAHUMPOBATb U MPOBOAUTL XMMUYECKUIA
3KCMEPUMEHT (MonyyeHUe W U3y4YeHUe CBOWMCTB OPraHUYECKMX BELLECTB, KayeCTBEHHble
peakuuu YyrneBoAopOoAOB pPas/INYHbLIX KNACCOB M KUC/IOPOACOAEPIKALLMUX OpPraHUYecKux
BELLECTB, PeLleHMEe IKCMEePMMEHTaIbHbIX 33434 MO Pacno3HaBaHUIO OPraHUYECKUX BELLECTB) C
cobniopgeHnem npasun 6esonacHoro obpaweHuAa C  BewectBamuM UM nabopaTopHbIM
obopypoBaHnem, popmynnposaTb LLeNb MCCNen0BaHWUA, NPEeACTaBAATb B Pas3/IMYHON dopme
pe3ynbTaTbl SKCNEPUMEHTA, aHAIM3NPOBATb U OLLEHMBATb UX AOCTOBEPHOCTb;

cbOpPMUPOBAHHOCTb YMEHMWIA:



cobnoaaTb NpaBuia 3KOIOFMYECKM LienecoobpasHoro noseseHns B ObiTy M TPyAOBOM
AEeATEeNIbHOCTM B LeNIAX COXPAaHEHWUA CBOEro 34,0pO0Bbs, OKPYXKAloWen NpUpoaHON cpeabl w
OOCTUMKEHUSA e€ YCTOMYMBOTO Pa3BUTUS;

OCO3HaBaTb OMACHOCTb TOKCMYECKOro AENCTBUA Ha KMBblE OpraHM3mMbl onpenenéHHbIX
OpraHUYecKnx BeLecTs, NOHMMasA CMbIcn NokasaTena MAK;

aHanM3MpoBaTb  LeNecoobpasHoCTb  NPUMEHEHMA  OpraHUMYecKUX  BelwectB B
NPOMbILWAEHHOCTM M B BbITY C TOYKM 3PEHUA COOTHOLLEHUA PUCK-N0b33;

chOPMMPOBAHHOCTb YMEHWIN: OCYLLECTBAATb LEeNeHaNnpPaBAeHHbI MOUCK XMMWUYECKOM
MHGOPMaLUMMN B PA3/INYHbIX UCTOYHMKAX (HayyHaa M yyebHO-HayyHas uTepaTtypa, cpeacTsa
MaccoBon WHboOpmauuM, WMHTEpHET U Apyrue), KPUTUYECKM aHa/M3MPoBaTb XMMMUYECKYHO
nHpopmaumto, nepepabaTtbiBaTb €€ M UCMONb30BATb B COOTBETCTBUM C NMOCTaB/AEHHOWN y4ebHOM
3aja4en.

11 KNACC

MpeameTHble pe3ynbTaTbl OCBOEHMs Kypca «O6LWas M HeopraHUMYeckaa XMMUA»
OTparKalT:

cpopMMpPOBaHHOCTb  MpeACTaBNeHWUIA: O  MaTepuanbHOM  eAMHCTBE  MUPa,
3aKOHOMEPHOCTAX U NO3HABAEMOCTHU ABNEHUIA NPUPOAbI, O MECTe U 3HaYEHUN XUMUKN B CUCTEME
€CTECTBEHHbIX HayK U eé posin B obecneyeHUn yCTOMYMBOTO Pa3BUTUA, B PeLUeHUM npobnem
3KONIOrMYECKOM, SHEePreTUYEeCKOM U NULLLEBOM 6e30NacHOCTU, B Pa3BUTUN MeaULMHbI, CO34aHUN
HOBbIX MaTepunasioB, HOBbIX WCTOYHMKOB 3HEpPrMn, B obecneyeHUn paunoHasbHOro
npUpoAOoNoab30BaHNA, B GOPMUPOBAHUN MUPOBO33PEHUA U 0OLLEN KyNbTypbl YesioBeKa, a
TaK»Ke 3K0JIormyeckm 060CHOBAHHOIO OTHOLWIEHUS K CBOEMY 34,0Pp0BbIO M NPUPOAHOM cpeae;

BNAflEHNE CUCTEMOM XMMMYECKUX 3HaAHWIW, KOTOpas BK/OYAET: OCHOBOMOJAratoumne
NOHATUA — XMMMUYECKUI 3/1eMEHT, aTOM, AP0 aTOMa, M30TOMbI, 3N1eKTPOHHaA 060104YKa aToma,
s-, p-, d-aTomHble opbuTanu, ocHoBHOe U BO3OYKAEHHOE COCTOSHMA aTOMa, rMbpuamsaums
aTOMHbIX opbuTanei, WMOH, MONEKYNA, BANEHTHOCTb, 3/NEKTPOOTPULATENLHOCTb, CTEMNEeHb
OKUC/IEHMA, XMMMYEcKaa CBA3b (KOBaneHTHadA, WOHHasA, MeTa//InYyecKas, BOAOpoAHasA),
KpUCTannMyeckaa peléTka, XMMUYECKasa peaKkuus, pacTBOp, 3NEKTPOJIUTbl, HEINEKTPO/UTLI,
3NIeKTPONIUTUYECKAn AmMccoumaumsa, CTeneHb Auccoumaumn, BOAOPOAHLIN  MOKasaTensb,
OKUC/IUTE/Ib, BOCCTAHOBUTENb, TENN0BON 3PPEKT XMMUYECKOM peakLmn, CKOPOCTb XMMUYECKOM
peakuuu, XMMMYECcKoe paBHOBECME; TEOPMM U 3aKOHbl (Teopus 3NEeKTPOSUTUYECKOM
anccoumaumm, nepmogmyecknin 3akoH .M. MeHaeneesa, 3aKOH COXpPaHEHMA MacCbl BELLECTB,
33aKOH COXpPaHEeHMA M NPEeBPALLEHMA SHEPTUN MPU XMMUYECKUX PeaKuMAX, 3aKOH MOCTOSHCTBA
COCTaBa BELLECTB, 3aKOH AEMNCTBYHOLINX MACC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUI A3bIK XUMUU,
MWPOBO33PEHYECKME 3HAHUSA, NeKalue B OCHOBE MOHMMAHUA MPUYUHHOCTM U CUCTEMHOCTMU
XMMMUYECKUX ABNEHUIA; COBPEMEHHbIE MPEACTAaBAEHUA O CTPOEHWM BELLECTBA HAa AaTOMHOM,
WOHHO-MO/IEKYNAPHOM W HaAMONEKY/NAPHOM YPOBHAX; MNpPeACTaB/AeHUs O MexaHM3Max
XMMUYECKMX  peakumnii, TEepMOAMHAMUYECKMX W  KMHETUYECKUX 33aKOHOMEPHOCTAX WX
NPOTEKaHMA, O XMMWUYECKOM pPaBHOBECUM, pPaCTBOpPax W  AUCNEPCHbIX  CUCTEMAX;
daKTONOrNYecKMe cBeaeHMA O CBOMCTBAX, COCTaBe, NONyYeHUM U 6e30nacHOM MCNOb30BaHUK
BaXKHEMLLINX HEOPTraHMYECKUX BELLECTB B ObITY M NPAKTUUYECKOWN AeATENbHOCTU YenoBeKa, 0bLLmnx
HAy4YHbIX MPUHLMNAX XMMWUYECKOro NPOM3BOACTBA;



CcPOPMMPOBAHHOCTb YMEHMI: BbIABNATL XapaKTepHble NPU3HAKM NOHATUN, YCTaHABANBATb
MX B3aMMOCBA3b, MCMNO/b30BaTb COOTBETCTBYIOLWME MOHATUA NPU ONUCAHUM HEOPraHUYECKUX
BELLLECTB M UX NPeBpPaLLEHWNI;

CPOPMMPOBAHHOCTb YMEHUA MCNONb30BaTb XMMMUYECKYHD CMMBOIMKY ANA COCTABAEHMUA
dbopmyn BewectB W ypaBHEHUM XMMMUYECKUX peakuui, CUCTEMATMYECKYID HOMEHKNATypy
(IUPAC) v TpuBMaNbHble Ha3BaHWUA OTAE/NbHbIX BELLECTB;

CPOPMMPOBAHHOCTL YMEHMA OnpeaenAtb BaNeHTHOCTb UM CTeneHb OKUCAeHUA
XMMMWYECKMX 3/1EMEHTOB B COEOMHEHUAX, BWUA, XMMUYECKOM CBA3N (KOBANEHTHAA, WMOHHas,
MeTanInyeckas, BOAOPOAHAA), TUN KPUCTANINYECKON PELIETKM KOHKPETHOMO BELLECTBA;

CPOPMMPOBAHHOCTb YMEHUA OODBACHATL 3aBUCMMOCTb CBOMCTB BeLLeCTB OT BMAA
XMMMUYECKOMN CBA3M M TUMA KPUCTAZIMYECKOWN PeLlETKM, OOMEHHbIA U AOHOPHO-aKLLENTOPHbIN
MexaHM3mbl 06pa3oBaHMA KOBAaNEHTHOW CBA3M;

CPOPMMPOBAHHOCTb YMEHWUIN: KNAacCMPMLUMPOBATL: HEOpraHUYecKkne BeLLecTBa MO UX
COCTaBY, XMMWYECKME PeaKLMM MO PasIMYHbIM MPU3HAKAM (4MCy M COCTaBy pearnpytowmx
BelwecTs, TennosBomy 30deKTy peakumn, M3MEHEHUID CTeneHen OKUCAEHUA 31eMEHTOB,
06paTMMOCTH, y4acTMIO KaTasmM3aTopa W Apyrue); camocCToATeNIbHO BblIOMpPATb OCHOBAHUA W
KpUTEPUM ANA KNAacCUPUKALMM N3YHAEMbIX BELLECTB U XMMUYECKUX PeaKUmiA;

CPOPMMPOBAHHOCTb YMEHMA pPacCKpPbiBaTb CMbICA Nepuoanveckoro 3akoHa A. W.
MeHaeneesa M  AEMOHCTPUPOBATb €0  CUCTEMATUBUPYIOLWYIO, OODBACHUTENbHYIO U
NPOrHOCTUYECKYO GYHKLMN;

CPOPMMPOBAHHOCTb YMEHUI: XapaKTepn3oBaTb INIEKTPOHHOE CTPOEHME aTOMOB U MOHOB
XMMUYECKUX 3/IEMEHTOB MepPBOro—4eTBEPTOro nepuomos [Mepuoaundeckoir cuctembl [.U.
MeHaeneeBa, UCMONb3yA NOHATUA «3HEpPreTUYecKne YPOBHUY», «3HepreTMyeckme nogypoBHU»,
«s-, p-, d-aTomHble OpbBUTanM», «OCHOBHOE W BO3OYXKAEHHOE 3HEpreTUYecKMe COCTOAHMUA
aToma»; OODBACHATb 3aKOHOMEPHOCTU WM3MEHEHMA CBOMCTB XMMWUYECKUX 3N1EMEHTOB U UX
coeguMHeHUn no nepuogam u rpynnam [epuogmyeckoit cuctembl . WU. MeHpeneesa,
Ba/IEHTHbIE BOSMOYHOCTM aTOMOB 3/1EMEHTOB Ha OCHOBE CTPOEHUA UX INEKTPOHHbIX 060N04eK;

cPOpMMPOBAHHOCTb YMEHWUI: XapaKTepu3osaTb (onucbiBaTb) obwWMe XMMUYECKMe
CBOWCTBA BELLECTB Pa3/IMYHbIX K/AcCOB, NOATBEPKAATb CyLLECTBOBAHWE FEeHETUYECKOW CBA3M
MeXAy HEOPraHNYeCKMMM BeLecTBamm C MOMOLLbIO YPAaBHEHMI COOTBETCTBYIOLLMX XMMNYECKUX
peaKkumi;

CcPOPMMPOBAHHOCTb YMEHWNA PACKPbIBATb CYLLHOCTb: OKMCANTENbHO-BOCCTAHOBUTE/IbHBIX
peakuuMi NocpeacTBOM COCTAaBAEHUA 3NEKTPOHHOrO 6afaHca 3TUX Peakuuit; peakumii MOHHOTO
obMeHa NyTEM COCTaBNEHWMA WX MOJHbIX U COKPAWEHHbIX MOHHbLIX YPAaBHEHWUW; peakuui
rMOpPoNun3a; peakuuit KomnaekcoobpasoBaHUs (Ha NpUMepe rMAPOKCOKOMMIEKCOB UMHKA U
ANOMUHUA);

CPOPMMPOBAHHOCTb YMEHUA OOBACHATL 3aKOHOMEPHOCTU MPOTEKAHUA XUMUYECKUX
peakunm € Y4ETOM MUX IHEepreTUYEeCKUX XapaKTEePUCTUK, XapaKTep W3MeEHEeHMA CKOPOCTU
XMMMUYECKON peakuMn B 3aBUCMMOCTM OT PasInyHbIX GAKTOPOB, @ TAKXKe XapaKTep CMelleHuA
XMMWYECKOro PaBHOBECUA NOA, BAMAHUEM BHELWHUX BO3aeNcTBMI (NpuHumn Jle LWaTtenbe);

CPOPMMPOBAHHOCTb YMEHMA XapPaKTEPU30BATb XMMMUYECKME PeaKLMK, NerKallme B OCHOBE
NPOMbBIWAEHHOTO MNONYYEHUA CEPHOM KUCNOTbl, aMMMAKa, obuwme HayyHble NPUHLMUNbI



XMMMWYECKMX MNPOM3BOACTB; LeNecoobpasHOCTb MPUMEHEHMA HEOPraHWYEeCKUX BeLLecTB B
NPOMbILWAEHHOCTU U B BbITY C TOUYKM 3pEHUA COOTHOLLEHUA PUCK-NOb33;

chOPMUPOBAHHOCTb BNAAEHMA CUCTEMOW 3HAHUMA O MeToAax Hay4yHOro Mo3HaHMA
ABNEHUN NpUpPOabl — HabaoAeHWE, N3MEPEHME, MOLAENNPOBAHNE, SKCNEPUMEHT (peasnbHbIn M
MbICNIEHHbI), UCMONb3YEeMbIX B €CTECTBEHHbIX HayKax, YMEHUA NMPUMEHATb 3TU 3HAHWUA NpU
3KCNEPUMEHTANIbHOM WUCCNeAO0BAHUN BeEWECTB U ANA OOBACHEHUA XUMUYECKUX ABNEHUW,
MMELWUX MeCcTo B MPUPOAE, MPAKTUYECKOW AeATeNbHOCTU 4YenoBeKa M B MOBCEAHEBHOM
KU3HU;

CcPOPMMPOBAHHOCTb YMEHWSA BbIABAATb B3AMMOCBA3b XMMUYECKMUX 3HAHMUI C MOHATUAMMU U
npeacTaBNeHUAMN  APYIrUX €eCTeCTBEHHO-Hay4YHbIX npegmetoB ana 6osee  0CO3HAHHOrO
NOHMMAHWA MATEPUANIBHOTO eANHCTBA MUP3;

cPOpMMPOBAHHOCTb YMEHMA NPOBOAMTb PaCYETbl: C  MCNONb30BAHMEM MOHATUN
«MaccoBas [0/1a BELLeCcTBa B PacCTBOPE» M «MONAPHAA KOHLUEHTpALUMA»; Maccbl BELWECTBa UK
06béMa rasa Mo W3BECTHOMY KOAMYECTBY BeL,eCTBA, Macce WAM O0ObEMY OAHOro U3
Y4YacCTBYHOLMX B peakuMn BeLLecTB; TennoBoro 3ddeKkta peakuuu; 3HayeHuMAa BOLAOPOAHOrO
nokasaTenA pacTBOPOB KUCAOT M LLENOYEN C M3BECTHOM CTEMeHbio AMCCoLMaLMWU; MacCbl
(06bEéma, KONMYecTBa BeL,ecTBa) NPOAYKTa pPeakumu, ecnm o4HO U3 UCXOAHbIX BELLeCTB AaHO B
BUAE pacTBOpa C onpeaesiEHHOM MacCcoBOM A0/el PacTBOPEHHOro BeLWECTBa WMAW AaHO B
n36bITKe (MMeeT NnpMmecHn); 0NN BbIXO4a NPOAYKTA peakumm; 06 bEMHbIX OTHOLIEHWI ra3os;

cpOpPMMUPOBAHHOCTb YMEHWUIN: CAMOCTOATENIbHO MJIAHMPOBATb U NPOBOAUTD XMMUYECKUN
3KCNEPUMEHT (NpoBefeHMEe peakuui MOHHOro obmeHa, NOATBEP)KAEHWE KauyeCTBEHHOrO
COCTaBa HEOPraHWYEeCKUX BELLECTB, OMpenesieHMe cpeapbl PacTBOPOB BELLECTB C MOMOLbHO
WHAMKATOPOB, U3yYeHMe BAUAHUA PA3/IMYHbIX PAaKTOPOB HA CKOPOCTb XMMMUYECKON peakuuu,
pelleHne sKCnepuMeHTabHbIX 33434 No Temam «MeTannbi» U «HemeTannbl») ¢ cobnroaeHnem
npasun 6e3sonacHoro obpaweHna c BewecTBamm W nabopaTopHbiM 060OpyAOBaHUEM,
dopmynmpoBaTb Leb WCCNeAOBaHWA, NPeACTaBAATb B pasnnMyHon ¢Gopme pesynbTatbl
3KCNepMMEHTa, aHaNM3MPOBATb U OLEHMBATL UX AOCTOBEPHOCTD;

chOpPMUPOBAHHOCTb YMEHMIN: cobA0AaTb NPaBMAa NONb30BAHMA XMMNYECKOM NOCYA0M U
nabopatopHbiM 0bopyaoBaHnem, obpalleHnNs C BELLECTBAMM B COOTBETCTBMMN C MHCTPYKLUAMMU
MO BbIMNONHEHUIO NAabOPATOPHbIX XMMMUYECKMX OMbITOB, 3KONOTMYECKM uenecoobpasHoro
nosegeHua B OblTy M TPyAOBON [EATENbHOCTU B LENAX COXPAHEHMA CBOEro 340pO0BbS,
OKpYy)Katowen npupoaHOM cpeabl U AOCTUXKEHUA €€ yCTOMYMBOrO Pa3BUTMA, OCO3HABATb
OMNacHOCTb TOKCMYECKOrO AEWCTBUA HA XUBble OPraHM3mbl OnpenenéHHbIX HeopraHUYecKux
BeLWecTs, MOHUMaA cMmbicn nokasatens NAK;

chOPMUPOBAHHOCTb YMEHMN: OCYLLECTBAATb LEe/SIeHaNpPaBAeHHbIA MOUCK XMMUYECKOM
MHbOPMALMM B PA3INYHBIX UCTOYHMKaX (HaydHas M y4yebHO-Hay4yHaa AuTepaTtypa, CpencTBa
MaccoBoit WHPopMaumu, WHTEpHET W Apyrue), KPUTUYECKM aHANM3MPOBATb XMMUYECKYHO
nHbopmaumio, nepepabaTtbiBaTb €€ N UCNOIb30BATb B COOTBETCTBMM C NMOCTABAEHHOM y4ebHOM
3aja4en.



TEMATUYECKOE NJIAHUPOBAHUE

10 KNACC
Konuuectso yacos ONEeKTpPOHHbIE
Ne HanmeHoBaHMe pa3aenos u Tem (umdposbie)
KoHTponbHble MpakTHuueckue
n/n nporpammbil Bcero obpasoBaTtenbHbie
pabortbi pabotbl
pecypcbl
Paspen 1. TeopeTnyeckme oCHOBbI OPraHUYECKOI XUMUU
MpeameT opraHMyeckon xummun. Teopua bubanoteka LLOK
1.1 CTPOEHNA OpraHNYECKNX coeguHerunin A. M. 8 https://m.edsoo.ru/d69d
Bytneposa f650
UTtoro no pasgeny 8
Paspen 2. Yrnesogopopbl
. Bubnnoteka LLOK
efefibHble YrNeBoa0poabl — ajKaHbl,
2.1 Pea y AOPOA 5 https://m.edsoo.ru/d69d
LUMKA0ANKaAHDI
f650
’ Bubnnoteka LLOK
enpeaenbHble yrNeBoAopPOoabl: aNKeHbl,
2.2 PeA y AopoA 14 1 https://m.edsoo.ru/d69d
aNIKaZAMEHDbI, aNKNHbI
f650
Bubnnoteka LLOK
2.3 ApomaTuyeckue yrnesoaoposbl (apeHsbl) 8 https://m.edsoo.ru/d69d
f650
n Bubnnoteka LLOK
MpPOAHbIE UCTOYHWNKM YINEBOA0POL0B U
2.4 PUPOA y AOPOA 4 https://m.edsoo.ru/d69d
nx nepepaboTka
f650
2.5 [anoreHNpon3BOAHbIE Yr1E€BOAOPOA0B 4 1 Bubnnoteka LLOK




https://m.edsoo.ru/d69d
f650

WToro no pasgeny

35

Paspen 3. Kucnopopcoaeprawme opraHm4ecKkme coeguHeHuA

bubanoteka LLOK

3.1 CnunpTbl. DeHon 11 https://m.edsoo.ru/d69d
f650
KapboHunbHblE COeANHEHUA: anbaeruapl u Bubnnoteka LLOK
3.2 KeToHbl. KapboHoBble KNMCNOTbl. CNOXHbIE 21 https://m.edsoo.ru/d69d
adpupbl. Kupbl f650
Bubnnoteka LLOK
33 Yrnesoapl 9 https://m.edsoo.ru/d69d
f650
UToro no pasgeny 41
Pasgen 4. A3oTcogepiKawme opraHMYeckme coeguHeHus
Bubnmoteka LLOK
4.1 AMWHbI. AMMHOKMCNOTbI. Benku 12 https://m.edsoo.ru/d69d
f650
UTtoro no pasgeny 12
Paspen 5. BbicOkKOMoOneKynapHble coeaUHEHUA
Bubnmoteka LOK
5.1 BbICOKOMONEKYNAPHbIE COeAUHEHMUA 6 https://m.edsoo.ru/d69d

f650




WUTtoro no pasgeny

OBLUEE KOJTMHECTBO HYACOB MO NMPOrPAMME

102




11 KNACC

HaumeHoBaHue pa3penos u tem

Konnuectso yacos

INEeKTPOHHbIE
(undposbie)

Ne n/n KoHTponbHble MpakTuyeckue
nporpammbil Bcero obpasoBaTtenbHble
pabotbi pabotbi
pecypcbl
Paspen 1. TeopeTuyecKkme oCHOBbI XMMUU
CtpoeHue aToma. lMNepmnoanyeckmnii 3akoH Bubnnoteka LLOK
1.1 n MNeprognyecKkan cMctema XMMUYECKUX 9 https://m.edsoo.ru/2dd5
anemeHToB 1. . MeHaeneesa 7124
Bubnnoteka LIOK
CTpoeHue BelectBa. MHoroobpasue
1.2 11 1 https://m.edsoo.ru/2dd5
BEL,EeCTB
7124
Bubnunoteka LLOK
1.3 XMMUUYecKme peakumm 19 1 3 https://m.edsoo.ru/2dd5
7124
UTtoro no pasgeny 39
Paspen 2. HeopraHunueckaa xmumua
Bubnnoteka LOK
2.1 HemeTannbl 31 1 3 https://m.edsoo.ru/2dd5
7124
Bubnnoteka LIOK
2.2 MeTannbl 23 1 2 https://m.edsoo.ru/2dd5
7124
UTtoro no pasgeny 54




Pasgen 3. Xumua un }unsHo

MeTogbl NO3HAHMA B XMMUU. XUMUA U

Bubnnoteka LIOK

3.1 9 https://m.edsoo.ru/2dd5
¥U3Hb
7124
WTtoro no pasgeny 9
OBLLEE KOJIMHECTBO YACOB MO NPOrPAMME 102
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