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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa mo XMMHHM Ha ypOBHE cpeaHero oodiiero oOpasoBaHMsl pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit dexepauun,
TpeOoBaHUM K pe3yabTaTaM OCBOCHHUA (efepanbHOi 00pa3oBaTeIbHON MPOrpaMMbl CPEIHETO OOIIETo
obpazoBanus (DPOII COO), npeacrarineHHbix B DefepaIbHOM TOCYAApPCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c yuérom Konuenuuu mnpenogaBaHus Y4eOHOrO TMpeaMera «XUMHS» B
oOpa3oBarenbHbIX  opranum3zanmsx  Poccuiickoit ~ denepauuu,  peanus3ylomuX  OCHOBHBIE
oOpa3oBaTenbHbIE MPOTPAMMBbl, MU OCHOBHBIX NOJOXEeHHUH «CTpaTerud pa3BUTUS BOCHHUTAHUS B
Poccutiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue IlpaBurenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIXO0JIOB K pa3paboTKe MpOrpaMMbl MO XUMHH, K ONpeAeseHuI0 oOuieil crpaTeruu
00y4eHHs, BOCIIUTAHUA W PA3BUTHUSI OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOTO IpeaMera «XUMHsD s
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoOHIEnTyaibHble mosioxkeHus PI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJEH, COAEp)KaHHs, pPe3ylbTaToB O0y4deHHs M TPeOOBaHUN K YPOBHIO
MOATOTOBKU BBIMTYCKHHUKOB.

Xumudeckoe 00pazoBaHue, MOJy4yaeMoe BBITYCKHUKaMU 00IIe00pa3oBaTeIbHON OpraHu3aluy,
ABIISICTCS HEOTHEMJIEMOM 4YacThl0 HMX 0O0Opa3oBaHHOCTH. OHO CIY)KHT 3aBEpIIAIOIIAM ATaIllOM
pealiM3allii Ha COOTBETCTBYIOIIEM €My Oa30BOM YpOBHE KIIIOYEBBIX IEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOrO O0pa3oBaHMs. OTH IICHHOCTH KAacaroTCsl IO3HAHHS 3aKOHOB
IpUPOAbI, (POPMHUPOBAHUS MHPOBO33PEHHUS M OOIICH KyJIbTYphl YENOBEKa, a TaKKe DKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIECHHUS K CBOEMY 3[0POBBIO M TPUPOAHOI cpene. Peammsyercs xummyeckoe
oOpa3oBaHHe OOy4alOLIUMXCsl HAa YpPOBHE CpeIHEro oOImero o0pa3oBaHMs CpPEACTBAMH YyueOHOTO
npeaMera «XUMHs», COJIEpKaHHe U IMOCTPOEHUE KOTOPOTO ONpEICNCHBI B MPOrpaMMe MO XUMHUH C
yuéToM crnienu(PUKUd HAYKH XUMHUHU, €€ 3HAYeHHsS B MO3HAHUHU MPUPOJBI U B MaTepUATbHOW KU3HU
obmiecTBa, a TaKke C y4€ToM OOHIMX Meled W MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit deneparuu.

XuMHsT Kak JJIEMEHT CHCTEMBl €CTECTBEHHBIX HAayK HIPaeT OCOOYI0 pOJb B COBPEMEHHOMU
LUBWIN3ALMU, B CO3JaHUU HOBOH 0a3bl MaTepualbHOW KynbTyphl. OHa BHOCHT CBOM BKJIaj B
(dbopMHpOBaHHE PALNMOHATBHOTO HAYYHOTO MBINUICHUS, B CO3JIaHHME IIEIOCTHOTO TPEACTABICHUS 00
OKpY>KaloIlleM MHUpe Kak 0 €IUHCTBE IPUPObI M YeJIOBeKa, KOTOpoe (OpMHUPYETCs B XUMUU Ha OCHOBE
MOHMMaHMs BEHIECTBEHHOTO COCTaBa OKPYKAIOUIETO MHpA, OCO3HAHUS B3aUMOCBSI3H  MEXIY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JaCTSAMU PUMEHEHUS.

TecHo B3aMMOIEHCTBYS C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja HEOThEeMJIEMOM
YacThI0O MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPyJAa M KM3HM KaXKJIOTo 4JeHa
obmectBa. CoBpeMeHHass XMUMHS KaK HayKa CO3HMIaTelbHas, Kak HayKa BBICOKMX TEXHOJOTHH
HafpaBjieHa Ha pelleHue MI00aibHBIX MPOOJIeM YCTOMYMBOIO pa3BUTHS YEJOBEYECTBA — CHIPHEBOH,
HHEPTreTUIECKOH, MUIIEBO, IKOJOTHUECKON OE30MaCHOCTH U OXPaHBbI 370POBBSI.

B coorBercTBUM € OOmMMHM LETIMM W OPUHIUINAMU CpeAHEro oOmiero obpa3oBaHUsA
comepkanne mpeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb H3Y4YCHHs) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYYalOIIMXCs, HEOOXOAMMYIO MM JUIS
BBIPAOOTKH MHPOBO33PEHYECKUX OPHEHTHPOB, YCIIENTHOTO BKJIIOYECHHS B KH3Hb COIMYyMa,
MIPOAOIDKEHHUs 00pa30BaHUs B Pa3IMUHBIX O0JIACTSIX, HE CB3aHHBIX HEMOCPEIACTBEHHO C XUMHEH.

CocraBisiromuMu peaMeTa « XUMHS» SIBISTIOTCS 0a30BbIe Kypchl — «OpraHudecKkasl XUuMHs» 1
«O0mas 1 HeopraHuveckas XHMHS», OCHOBHBIM KOMIIOHEHTOM COZEp)KaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTE€Ma 3HAHUU 10 HEOPraHMYECKON XMUMHH (C BKJIIOYEHHEM 3HAHUI U3
o0mieit XUMUU) U OpraHudeckoi xuMuu. PopMHUpOBaHME JAHHOM CHUCTEMbl 3HAHMHA MPH HU3Y4YEHUHU
npeaMera 00ecrevyrnBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT000pa3usi BEUIECTB HAa OCHOBE
O0IIMX MOHATUH, 3aKOHOB U TEOPUNA XUMHUH.



Crtpykrypa comepxkanuss KypcoB — «Opranmdeckas xumus» u «OOmas U HeopraHudeckas
XUMUS» cOpMHpOBaHA B IporpaMMme MO XMMHH Ha OCHOBE CHCTEMHOIO IMOAXO0/Aa K H3YYEHHIO
yueOHOro Mmarepuana u OOYyCJIOBJIEHa HCTOPHUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMH Ha
ONpeNeNEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OPraHMYeCKOM XUMHUHU BELIECTBA
paccMaTpuBarOTCS Ha YPOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEAMHEHUM, a TaKkke
Ha YpPOBHE CTEPEOXMMHUYECKHX U DJIEKTPOHHBIX MPEACTaBICHUI 0 cTpoeHUH BemlecTB. CBeneHUs 06
M3y4aeMbIX B Kypce BEUIeCTBaX JAI0TCS B PA3BUTUHU — OT YIJIIEBOJOPOJIOB JI0 CIIOKHBIX OMOIOTHYECKH
aKTUBHBIX COeIMHEHUU. B Kypce opranmueckoil XMMHUU TONY4alOT pa3BUTHE CPOPMHUPOBAHHBIE HA
YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs IEPBOHAYAIBHBIC MPEJCTABICHUS O XMMHYECKOW CBS3H,
KJIacCCU(UKALMOHHBIX TPU3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOICTB BEIIECTB OT HX CTPOCHHS, O
XMMHYECKON PEAKIIUU.

[lon HOBBIM yriom 3peHusi B mpeaMere «XuMmusi» 0a30BOro YpOBHS paccMaTpUBAETCS
M3YYEHHBII Ha YpPOBHE OCHOBHOrO oOmero oOpa3oBaHUS TEOPETHUYECKHI MaTepual W
(akToNOrnuecKrue CBeICHUs O BEIeCTBAX U XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0miasi ¥ HeopraHuuyeckas XHUMHs» OOyYaroIIMMCS TMPEJOCTaBISETCS BO3MOXHOCTh OCO3HATh
3HaYEHUE MEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKHX U METOJOJOTHMYECKHUX MO3UIUH, TIy0xke
MOHATh MCTOPUYCCKOE M3MEHEHHE (YHKIMH 3TOro 3akoHa — OT 0000maromeil 10 OObSICHSIOMEH U
MIPOTHO3UPYIOLLEH.

Enunnas cucrtema 3HaHMI O Ba)XKHEHMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUHU, CBOWCTBAX M
MIPUMEHEHUH, a TAKXKE€ O XUMHUYECKHUX PEAKUUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTAX IMPOTEKAHUS
nomnosnHsercsa B Kypcax 10 u 11 kiaccoB aneMeHTaMH COJepKaHusl, UMEIOLUMU KyJIbTYPOJIOrHUECKHM
U TPUKIAIHON XapakTep. JTU 3HAHHS CIIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XHMHUU C JPYTHUMHU
HayKaMH, pacKpblBalOT €€ poJib B IIO3HABAaTEJIbHOM M IPAKTUYECKOW JAESITEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBaXXCHHs K MPOIECCY TBOPUECTBA B 00JACTH TECOPUH U MPAKTUUYECKHX
MPWIOKEHUH XHUMHH, IIOMOTAIOT BBIYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO
3HAYUMBIX MPOoOIeMax, CBI3aHHBIX C XUMHEH, KPUTHUECKA OCMBICIMBATh MHGOPMAIUIO U IPUMEHSITh
e€ Uil TONOJIHEHUS  3HAHUM, pEHICHUs  UHTEJUIEKTyaJlbHBIX M AKCIEPUMEHTAJIbHBIX
UCCIIeIOBATENLCKUX 3a/1ad. B menoMm coaepkanue ydeOHOro mpeamera «XHUMHS» JAHHOTO YPOBHS
U3Y4YEHUsS] OPUEHTHPOBAHO Ha (OPMHUPOBAHHE y OOYUYaAIOUIUXCS MHUPOBO33PEHUYECKOW OCHOBBI JUIS
noHUMaHus ¢uiaocopckux wuJeil, TakuX Kak: MaTepualibHOE €IMHCTBO HEOPraHWYEeCKOro M|
OpPraHUYECKOT0 MHUpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOCHHUEM, IT0O3HABAEMOCTh
NPUPOJHBIX SBJICHUH MyTEM 3KCIIEPUMEHTa U peIleHUs] MPOTHUBOPEUUil MEXTy HOBBIMHU (aKTaMH U
TEOPETUUYECKUMH IPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIIEHUHU SKOJIOTMYECKHUX Mpo0ieM, a
TaKXke IMpodsieM cOepexeHHs] IHEPreTUYECKUX PEeCypCOB, ChIPbs, CO3JaHMS HOBBIX TEXHOJOTUH U
MaTepUasoB.

B mutane pemieHus 3ajad BOCHUTAHUS, Pa3BUTUS M COLMAIM3ALUU OOYYAIOIIMXCS MPHUHSITHIE
pPOrpaMMOil MO XUMHHM MOAXOAbl K ONPEIEICHHUIO COAEpX aHUs M TIOCTPOEHUs IpeaMera
peaycMaTpuBaloT GOPMHUPOBAHNE YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI, UMEIOIIMX 0a30BO€ 3HAYCHHE
JUIS  pa3iMuYHbIX BUAOB JESATENBHOCTU: pEIIeHUus mpobiieM, TIOUCKa, aHauu3a U 00paboTKU
uHbopMalny, HEOOXOAUMBIX JUIs NPUOOPETEHHsI OMNbITa NPAKTHUYECKOM M HCCIeA0BATENbCKOM
NeSITeIbHOCTH, 3aHUMAIOIIE Ba)KHOE MECTO B MIO3HAHUU XHUMHH.

B npakTtuke npenojiaBaHus XMMHHM Kak Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, TaK U Ha
YPOBHE CpeaHero ol1iero o0pa3oBaHus, MIPHU ONpPEIEICHUN COAEPIKATEIIbHOW XapaKTepUCTUKH Lesei
U3Y4YEHHs TIpeAMETa HaIpaBJICHUEM IE€PBOCTENEHHOW 3HAUYMMOCTH TPAJAULMOHHO IPHU3HAETCS
dbopMUpOBaHHE OCHOB XHMHYECKOM HayKh Kak o0OJacTM COBPEMEHHOI'O €eCTECTBO3HAHMUS,
IIPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHpPOBOW KyJIbTypbl. C
METOJIMYECKOW TOUKHM 3PEHMsI TaKOW MOJXOJ] K ONpEIENICHUIO Lieled M3ydeHHs MpeaMeTa sBIIseTcs
BIIOJIHE ONPABJAaHHBIM.

CornacHo J1aHHOM TOUYKE 3pEHHsI IVIaBHBIMU LIEISIMH U3YYEHUs MpeameTa «XUMHUs» Ha 0a30BOM
ypossre (10 —11 Ki1.) sBISIFOTCS:



(hopMUPOBAHHE CUCTEMBI XUMUYECKUX 3HAHUH KaK BaKHEHIIICH COCTABIISIONICH €CTECTBEHHO-HAYIHON
KapTUHBI MHUPa, B OCHOBE KOTOPOH JieXKaT KIIIOUEBHIC MOHATHUS, (yHIAMEHTAILHBIC 3aKOHBI U TCOPHH
XUMHH, OCBOCHHE S3blKa HAyKH, YCBOCHHME M IIOHMMaHHE CYIIHOCTH JOCTYHHBIX 00001eHui
MHPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHHUS;
(dbopMUpOBaHNE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKHX
peakuui, HEOOXOAUMBIX JJisi MPHOOPETEeHUs YMEHHUH OpPHEHTHPOBATbCI B MHpPE BELIECTB U
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCEAHEBHOMN KU3HU;
pa3BUTHE YMEHUH U CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HaOMIOACHHUEM U OOBSCHEHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHHEM MpaBUil 0€3011aCHOr0 0OpaIIeHUs C BEIIECTBAMHU.

Hapsiny ¢ »Tum, comepkareiibHas XapaKTepUCTHKa LieJied W 3ajJady HU3ydyeHHUs IMpeaMmeTa B
porpaMMe Mo XMMHUHU yYTOYHEHAa W CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMHU B
cucreme cpenHero ooOmiero oOpasoBanusi. CerofHs B MPENOJaBAaHUU XUMHUU B OOJBIICH CTCTICHH
OTHAETCsl MPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE COJlep)KaHusi OOydeHHs, OpUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHHKA 00I1e00pa30BaTeIbHON OpraHU3ally, BIaJCIONIero He Ha0OpOM 3HaHUM, a
(GyYHKIIMOHATIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMHU aKTHUBHOTO IMOJYYE€HUS 3HAHUH U
MIPUMEHEHUS UX B PEATbHON KU3HM JIJISl PEIICHUS] MPAKTHYECKUX 3a7ad.

B cBsi3u ¢ 3TUM IpHU U3yYEHUU MpeAMeTa «XUMUS» JOMUHHUPYIOIEe 3HaUe€HUE MPUOOPETaoT
TaKue 1M U 3a7a9d, KaK:

ajanrtanus OoOydYarolMXCsl K YCIOBHSM JWHAMUYHO Pa3BUBAIOILErocs Mupa, (GpopmupoBaHHE
WHTEJUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIFHOMY TPUHSATHIO TPAaMOTHBIX PEHICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

¢dbopMupoBaHue y oOy4aroIIMUXCS KIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMI), MMEIOIIUX
YHUBEpCAIbHOE 3HAUCHHUE JJIS1 PA3JIMUYHBIX BUJIOB JEATEILHOCTH: PEIICHUs MPoOJieM, MorcKa, aHaI13a
u o0paboTku uHGOpPMAIMU, HEOOXOAMMBIX [UIsi MPUOOPETEHUS ONbITa JAEATEIHLHOCTH, KOTOpas
3aHMMAaEeT BaXXKHOE MECTO B IO3HAHUU XWUMHUHU, a TaKXKE IS OLEHKH C TO3UIUN 3KOJIOTHMYECKOU
0€30MacHOCTH XapaKTepa BIMSHUA BEUIECTB M XUMHUYECKHX MPOIECCOB HAa OPraHM3M YelIOBeKa U
MIPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATENHHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEMH
00yJaronuxcsi: COCOOHOCTH CaMOCTOSATEFHO TPHUOOPETATh HOBBIE 3HAHUS 110 XMMHUHU B COOTBETCTBUU
C JKU3HEHHBIMH TMOTPEOHOCTSIMHU, HCIIOJIb30BaTh COBPEMEHHBbIe MH(POPMAIIMOHHBIE TEXHOJOTHH IS
MOMCKA U aHau3a Y4eOHON U HAyYHO-TIOMYJISIPHOM HHPOPMALIUU XUMUYECKOTO COICPIKAHNS,

dbopMupoBaHHE M PAa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOTO M JIOTMYECKOTO MBIIIJICHHS,
Ha0JIt0/1aTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTHU, KOTOpPbIE OCOOEHHO HEOOXOIMMBI, B YacCTHOCTH,
MIpH IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTAHHUE Y 00YYAIOMUXCsl YOSKIEHHOCTH B TYMAaHUCTUYECKOW HAINpPaBICHHOCTH XUMUH, €€
BaXHOM POJIM B PEIICHUH TI00ANbHBIX MPOOJIEM PAMOHAIBHOTO MPUPOIOTONb30BAHMS, TTOTIOTHEHUS
SHEPTEeTUUYECKUX PECYPCOB U COXPAHEHHS TMPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH
OEepeXHOTO OTHOIICHHS K TPUPOAE U CBOEMY 3[0POBBIO, a TakXe MPHOOPETEeHUs OIbITa
WCIIOJIH30BaHUS TIOJIYYCHHBIX 3HAHUU JIJISl IPUHATUS TPAMOTHBIX PEIICHUN B CUTYAIUsAX, CBSI3aHHBIX C
XUMHYECKUMH SIBIICHUSMHU.

B yue6GHOM mmaHe cpeaHero oo1mero oopa3oBaHus MpeaMET «XUMHUs» 0a30BOTO YPOBHS BXOIUT
B COCTaB MpeIMETHOM 00nacTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHI».

OO111ee 9Kcio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHHUSI XUMUU, HAa 6a30BOM YPOBHE CPEIHEr0 OO0IIEro
oOpa3zoBanusi, coctaBiseT 68 gacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kmacce — 34 gaca (1
4ac B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHN4YeCKON XMMUM

IIpenMer opraHn4eckol XUMuM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJTYyYECHUH HOBBIX
BEUIECTB U MaTepuayioB. Teopus CTPOEHUsI OpraHMuYecKux coenuHeHudd A. M. byrtnepoBa, eé
OCHOBHbIE NOJOXKeHUsA. CTpyKTypHbIe (DOPMYJIBI OpPraHMYECKUX BEIIECTB. ['OMoyiorusi, U30MepHsl.
XHUMHYECKas CBSA3b B OPraHUYECKUX COEITMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o KiIacCU(pUKALMM OpraHUYECKHX BemlecTB. HomeHkiaTypa opraHMYecKHX
COEMHEHUI (cHcTeMaTHYecKas) U TPUBHAJIbHBIE HA3BAaHUS BAXKHEHIIMX IPEICTaBUTENIEH KIIACCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJAbl M3YYEHHUs BEUIECTB M HX IPEBpAIICHUN: O3HAKOMIIEHHE C
o0pa3llaMu OpraHMYeCKUX BEIECTB W MaTepuajaMd Ha HX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPTaHUYECKUX BEIECTB, HAOIIOJCHUE W ONMHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB IO IMPEBPAIICHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IUIaBJICHHUE, OOYTIIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AnKaHBl: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHMH psaf. Meran u 3sTtaH — npocTeimune
MPEJCTAaBUTENIN AJKAHOB: (DU3MYECKHE M XMMHYECKHE CBONCTBA (PEaKIHMW 3aMEIICHUS U TOPEHUs),
HaXO0XJAECHHE B IPUPOJIE, IOIYYCHUE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHHE, NOMOJIOIMYECKMH psA. OTWIEH M IPONWIEH — IpocTeiine
NPEJCTaBUTENIN  AJKCHOB: (PU3MUECKME W XHMHUYECKHE CBOWcTBa (peakuuu THAPHUPOBAHUS,
raJJOreHUPOBaHUS, THIPATALlUH, OKHCICHHS U MTOJIMMEPU3aLlUM ), TIOTy4E€HUE U IPUMEHEHHUE.

Ankanuensl: Oyragmen-1,3 u metwiOyraaumeH-1,3: crpoeHue, BaKHEHIIHE XHMHUYECKHE
cBoMcTBa (peakuus noiauMepusanun). [lomydeHne CHHTETHYECKOro KaydyKa U Pe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJIOTUYECKUHN psll. ALETUIIEH — MPOCTEHIINM
NPEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOCHHME, (PU3MUECKUE U XHMHYECKHE CBOICTBa (peakiuu
TUIPUPOBAHUs, TaJOT€HUPOBAHUS, THAPATALIUN, TOPEHUS ), TOJIyY€HUE U IPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHHe, GU3MYECKHE M XUMHUYECKHE CBOMCTBA (peakiuu
raJJOTeHUPOBAHUS W HUTPOBAHM), IOJydYeHHE M TpUMEHeHue. 7Tonyon: cocmas, cmpoeHue,
@uzuueckue u Xumuueckue ce0UCMEA (peakyuu 2al02eHUPOBAHUS U HUMPOBAHUS), NOTYYEeHUe U
npumeHerue. TOKCUIHOCTh apeHOB. ['eHeTHYeCKas CBA3b MEXAY YIJIEBOJOPOAAMH, IPUHAIIIEKAIUMHI
K pa3jMyYHbIM KJIaccaM.

[TpupoHbIe HCTOYHUKH YTIIeBO10po1oB. [Ipupoanslil ra3 u nonytHsle HeTsHbIE ra3el. Hed1hb
n e€ mnpoucxoxaeHue. CrnocoObl mepepadOTKM HePTU: NEPeroHka, KPEeKUHTr (TePMHUYECKUH,
KaTaJIuTU4ecKui ), muponus. IIponykrsl nepepaboTku HEPTH, UX TPUMEHEHUE B IPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJYKTHI €ro nepepadoTKu.

DKcliepuMEHTAIbHbIE METO/bl HM3yU€HUS BEIIECTB M HX MPEBpallleHUd: O3HAKOMIIEHHE C
oOpa3laMu IacTMacc, KaydyykoB M pe3uHbl, komnekuun «Hedtb» m «Yrome», mMonenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB U TajJOreHONPOU3BOIHBIX, TPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYEeHUE
9TWJIEHA U U3yYEHHUE €T0 CBOMCTB.

Pacuérneie 3anaun.

Bbruuciienus mo ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOIHOTO
BEIIECTBAa WJIM MPOJYKTAa peaklUU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJAHOTO M3 MCXOJIHBIX
BEIIECTB WU MPOTYKTOB PEAKIUH).

Kucnopoacoaep:xanme oprannyeckue coelMHeHUs

[IpenenpHble 0THOATOMHBIE CIUPTHL. METaHOI U ATAHOII: CTPOCHUE, (GPU3UUECKUE U XUMUYECKUE
CBOMCTBa (peakluMH ¢ aKTUBHBIMHM METaJlllaMH, rajJOreHOBOJAOPOaMH, FOPEHHUE), MPUMEHEHHE.
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Bonoponnele cBsi3u MexAy MOJEKyJIaMH CHUPTOB. JleWCTBHE METaHOJAa W 3TAaHOJIA HA OPraHU3M
YeJI0BEKA.

MHOroaTOMHBIE COUPTHL. DTUICHTIUKOIb U TIUIEPUH: CTPOCHUE, (PU3HUECKHEe U XUMHUYECKUE
CBOHCTBa (B3aUMOJEHCTBHE CO LIEIOYHBIMU METaJIaMM, KaUeCTBEHHAs PEaKLus Ha MHOIOaTOMHbIE
cnupthl). JlelicTBue Ha opranusMm 4enoBeka. [[puMeHnenue riviepruHa U STUIEHIJIUKOJIS.

®deHou: cTpoeHHE MOJIEKYJIbl, (PU3UYECKUe U XUMHUYecKue cBoiicTBa. TOKCHYHOCTH (eHona.
[Tpumenenue peHona.

Anbnernnpl U kemonvt. opManbleruy, aueTaabIerua: cTpoeHue, (U3NYeckue U XUMHUYECKHe
CBOMCTBAa (peakUMM OKHUCJIEHHMS U BOCCTAHOBJICHHS, KadeCTBEHHbBIE pEaKLUH), IOJIY4EHUE U
IIPUMEHEHHE.

OAHOOCHOBHBIE TIPEJE/IbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHasi KHCIOTBI:
cTpoeHue, (pu3n4Yeckue M XUMHMYECKHE CBOWCTBa (CBOMCTBa, OoOLIMe A Kjacca KHUCIOT, Peakius
STepUHKAINN), TTOTYYeHUE U puMeHeHne. CTeapuHOBast M OJICMHOBAs KUCJIOTHI KaK MPeCTaBUTEIH
BBICIIMX KapOOHOBBIX KMCJIOT. Mbljla KaKk COJIM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOLIEE ICHCTBHE.

CrnoxHble 3(pupbl Kak IPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIApOIH3 ClIOKHBIX 3GHpoB. JKupsl.
I'maponns sxupos. [lpumenenue xupoB. buosnorudeckas posb )KUpPOB.

VYrneBonpl: coctaB, Kiaccu(UKaNMg YIJIeBOJOB (MOHO-, AM- M TMoJucaxapuibl). [Jroko3a —
IPOCTEHUIINI MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, GU3NUECKHE U XMMUYECKHE CBOMCTBA
(B3aumoneiictBue ¢ rugpokcuiom Meau(ll), okucnenue ammuaunbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIOKO3bl), HAX0XKJEHUE B MPUPOAE, IPUMEHEHUE, OHOIornyecKast poib.
®dorocunTte3. PpyKkTo3a Kak U30MEp TITHOKO3bI.

Kpaxman u wnemmonosa kak HpupojHble mnoiauMepbl. CTpoeHue Kpaxmajga M LEeJIHJI03bI.
duznyeckue U XMMUYECKUE CBOMCTBA KpaxmaJa (THIpoJIn3, KaYeCTBEHHAs PEAKIUS C HOJIOM).

OKcllepUMEHTAJIbHbBIE METOJbl H3yUeHHMsl BELIECTB M MX IPEBPaLICHUi: MpPOBEJICHHE,
HaOJIOZICHNE M ONMHMCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKIINU
OJTHOATOMHBIX CIUPTOB (OKHCIEHME »3TaHojda oOkcuaoM Meau(ll)), MHOroaToMHBIX CHHUPTOB
(B3aumopelictBue ruuepuHa ¢ ruzapokcuaom Meau(ll)), ampaerunoB (okucIeHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) m rumpoxcumom memm(Il), B3amMopeiicTBHe Kpaxmala ¢ HOJOM),
IIPOBEJICHUE MPAKTUYECKON pabOThI: CBONCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsie 3anaun.

Boruncnenus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBA MCXOIHOTO
BEIIECTBA WJIM MPOAYKTA PEaKkIMH M0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO U3 MCXOIHBIX
BEILIECTB UM IPOAYKTOB PEAKIINH).

A3oTconeprKalie OpraHui4ecKue COeIUHEHUS.

AMUHOKHUCIIOTEl Kak amM(OTepHble OpraHmdyeckue coenvHeHus. Puznueckue U XMMHUYECKUE
CBOMCTBA aMUHOKHCIIOT (Ha MpuMepe INuiuHa). buonornyeckoe 3HaueHne aMMHOKUCIOT. [lentuapt.

benku kak npHUpOIHBIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. [lepBuuHasi, BTOpUYHas U
TpeTU4Has CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa O€JKOB: THAPOJIM3, JAEHATypauus,
KaueCTBEHHbBIE PEAKIINK Ha OENIKHU.

DKclepUMEeHTaIbHbIE METO/Ibl H3YUEHHS BEIIECTB U UX MPEBpAIleHH: HAOII0AeHNE U ONMCAaHUe
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalus OEJIKOB IIPU HArPEBAHUH, I[BETHBIE PEAKIIMH OEJIKOB.

BbicokomosekyIsipHbIe COeAUHEHHUS

OcCHOBHbIE TOHATUS XUMHH BBICOKOMOJEKYJSPHBIX COEIMHEHHWI: MOHOMEp, IOJHMEp,
CTPYKTYpHO€ 3BEHO, CTENEHb IOJUMEPHU3ALMH, CPEAHSST MOJIEKyJsipHas macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYISPHBIX COEAMHEHUN — MOJIMMEpPU3allis U MOJTUKOH IEHCAIHS.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHUs BEUIECTB M HX MPEBpAIllEHUN: O3HAKOMIIEHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBS3H.



Peanuzanusi MeXIpeIMETHBIX CBsS3€ NpU U3ydyeHHHM opraHuueckoi xumuu B 10 kiacce
OCYILLIECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTUM, TaK U MOHATHH,
SBJIIOILMXCS] CHCTEMHBIMU ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOwie ecTeCTBEHHO-HAY4YHbIE MOHATHS: SIBIEHUE, HayuyHbId (DakT, TMIIOTE3a, 3aKOH, TEOpus,
aHalM3, CHUHTE3, KIACCU(PHUKAIMA, NEPUOTUYHOCTh, HAOIIONEHHE, W3MEPEeHUE, OSKCIECPUMEHT,
MOJICTIUPOBAHUE.

®dusuka: marepusi, PHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPIeTUYECKUN YpPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHE BELIecTBa, (U3NYECKUE BEIMYMHBI U €IMHUIBI UX
U3MEpEHUs.

buonorus: knerka, opraHusM, Ouocpepa, oOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BeleCcTBa (O€IKH, YIIIeBOAbI, XKHUPHI, (PEPMEHTHI).

I'eorpadus: MuHepaibl, TOpHbIE IOPO/IbI, [10JE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosOrKsA: NHILEBBIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IIMTAHMS, MOIOLIME CPEICTBa,
JIEKapCTBCHHbIE M KOCMETHYECKHE IIpernapaThl, MAaTepUallbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XUMHYECKHUH JIeMEHT. ATOM. SI1po aToMa, U30TOMbI. DIEKTPOHHAS] 000JI0UKA. DHEPreTHUECKUE
YPOBHH, MOIYypPOBHH. ATOMHBIE OpOUTamH, S-, P-, - smemeHThl. OCOOEHHOCTH pacipeaeIeHus
AJIEKTPOHOB IO OpOMUTAIsIM B aTOMax »JJIEMEHTOB MEPBbIX YETHIPEX NEPUOAOB. IEKTPOHHAs
KOH(UTYypalus aTOMOB.

IIepnonnueckuint 3axkoH u [lepuoandeckas cucrema xumudeckux aemeHTos 1. 1. Menneneesa.
CBsa3p mepuoguueckoro 3akoHa u Ilepuogumyeckoil cuctembl XuMuueckux siaemeHtoB . U.
MeHneneeBa ¢ COBPEMEHHOW TEOpHUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEILECTB IO IPYINIaM U NMEPHOAAM.
3HaueHue MepruoINYECKOro 3aKoHa B pa3BUTUH HAYKH.

Crpoenue BemecTBa. XMMHUYECKasi CBA3b. BUbl XUMUUECKON CBSA3M (KOBaJEHTHAs HEMOJSpHas
U TOJSIpHAsl, MOHHAsA, MeTaJuIMueckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON XMMHUYECKOW CBSI3U
(0OMeHHBIN U TOHOPHO-aKLEeNTOpHbIN). Bogopoanas cBs3b. BaneHTHOCT. D1eKTpOOTPUIIATENBHOCTb.
Crenenb okucieHus. MIoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THMBl KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOICTBA BELIECTB OT THUMA
KPUCTAIUIMYECKON PEIIETKH.

[TonsiTe o aucnepcHbIXx cuctemax. VCTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBast a0is
BELIECTBA B paCTBOPE.

Knaccudukanusa Heopranuyeckux coenuHeHuil. HoMmeHkiaTypa HeOpraHMYeCKHX BEIECTB.
I'enernyeckas cBsI3b HEOPraHMUECKUX BEILECTB, IPUHAAIEKAINX K PA3JIMYHBIM KJIaccaM.

Xumunyeckas peakuus. Krnaccupukanuss XUMUYeCKMX peakUMid B HEOPraHMYECKOH U
OpPraHMYECKON XUMHUHU. 3aKOH COXpPAHEHHMS MacChl BEILLECTB, 3aKOH COXPAHEHHS WU IPEBPALICHUS
SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pa3iIHuHBIX (akTopoB. OOpaTHMble pEaKIMH.
Xumunyeckoe paBHoBecHe. PakTOphI, BIUSIONIME HA COCTOSHUE XMMHUYECKOro paBHoBecus. [IpunHumn
Jle llarense.

OnektponuTtrueckas auccoranus. CuiibHbIe W chna0bie d7eKTpoiauThl. Cpega  BOJHBIX
pacTBOPOB BEILLIECTB: KUCIas, HEUTpaJIbHAs, I1€JI0YHAsl.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.



DKCTepUMEHTAIBHBIE METObI U3YUYCHHS BEIIECTB M MX MPEBPAICHUIN: JTEMOHCTPAIUS TaOJIHII
«Ilepuoanyeckas cucrema xuMmuueckux osnemeHtoB J[. WM. MengeneeBa», u3ydeHue Mojenen
KPUCTATMYECKHUX PEIIETOK, HAOIIOICHNE U ONMCaHUE JEMOHCTPAIIMOHHBIX W 1a00paTOPHBIX OIBITOB
(paznokeHue IMepoKcHa BOJOPOJa B MPUCYTCTBHM KaTalu3aTopa, OINpeleleHHE CpPelbl pacTBOPOB
BEIIECTB C TIOMOIIBIO YHHUBEPCAIBHOTO WHIUKATOPA, pPEAKIHH HOHHOTO OOMEHa), MPOBEICHUE
MpaKTU4YeCKOU padoThl «BrnusiHue pa3nuyHbiX GaKkTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUN.

Pacuérnsie 3agaumn.

Pacuérel mo ypaBHEHUSM XMMHUUYECKHX pEaKLUMid, B TOM YHUCJIE TEPMOXUMHUYECKHE PaCUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MOHATUS «MACCOBAsI JI0JIS BEILIECTBAY.

Heopranuueckasi Xumust

Hemeramnsl. Ilonoxxenune HemeraiwioB B Ilepuonudeckon cucreMe XMMHUYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB. DPU3MYECKUE CBOMCTBA HEMETAIOB. AJUIOTPOIHS
HEMETAIJIOB (Ha IMpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEHIINX HEMETAUIOB (TalOr€HOB, Cephl, a3oTa, ¢ocdopa, yriepoaa
Y KPEMHUS) U UX COeAMHEHUMN (OKCUI0B, KUCIOPOICOACPKAIINX KUCIOT, BOJIOPOIHBIX COCTUHEHUIN).

[IpuMeHeHne Ba)KHENUIINX HEMETAILIOB U UX COEIMHEHUM.

Meramnsl. [lonoxenue MeramioB B Ilepuonnueckold cucreMe XMMHMYECKUX 3ieMeHToB [[. M.
MenpaeneeBa. OCOOEHHOCTHM CTPOCHHS JJIEKTPOHHBIX 000J0YeK aToMoB MeTaioB. OOmue
¢usnueckne cBorcTBa MeTaioB. CIUTaBBl METAJIOB. JJIEKTPOXUMHUYECKUH pSA  HANPSHKCHUN
METaJUIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KAJIUM, KaJIbIMI, MAarHUMA, alFOMUHUMH,
LUHK, XPOM, KEJIe30, ME/Ib) U KX COCTUHEHUII.

O61ue ciocoObl nony4yeHus MetaioB. [IpumeHeHre MeTauioB B ObITY U TEXHUKE.

DKCHepUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB M UX MPEBPALIECHUN: MU3YUYECHHUE KOJIJICKLIMU
«MeTayutel U CIUIaBBI», 00PA3IOB HEMETAIIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4, HAOIIOACHUE U
OIHCaHWE JIEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aMMOJEHCTBHE THAPOKCUAA ATIOMUHHUS C
pacTBOpaMH KUCJIOT U HIEIOYEH, KAYECTBEHHBIE PEAKIIUU HA KAaTUOHBI METAJIJIOB).

PacuérHble 3a1aun.

Pacuérbr macchl BemecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIHUYECTBY BEIIECTBA, MACCEe WM
00BEMY OMHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIHIECTB, pacu€rbl macchl (00BEMa, KOIUYeCcTBa
BEIIIECTBA) MIPOJIYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XMMUA ¥ )KU3Hb

Ponp xumum B 0OOECHICYCHHH DKOJIOTHYECKOM, SHEPTeTUYECKOW W THUIIEBON 0€30MacHOCTH,
pa3BuTUU MeAUIUHEL. [IoHsATHE 0 HAYYHBIX METO/IAaX NMO3HAHUS BEIIECTB U XUMUYECKUX PEAKLIUM.

[IpeacraBnenuss 06 oOHUX HAYYHBIX MPUHIIMIAX MPOMBIIIJIEHHOTO TMOJMYYEHUs BaKHEHIIMX
BEILECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPHANOB: BaKHEUIIHME CTPOUTEIIbHBIC MaTepUalbl,
KOHCTPYKIIMOHHBIE ~MaTepualibl, KpacKd, CTEKIO, KepamMHuKa, Marepuanbl [UIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTaHUYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

XUMHS U 310pOBBE YEIIOBEKA: MPABUJIA UCIIOIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia
0€301acHOTO UCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€i MpU M3y4eHUM OOIIed M HeopraHudeckod xumuu B 11
KJIaCCe OCYIIECTBISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
TTOHSATUH, SBJISIOMIUXCS CUCTEMHBIMU JJIS OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TMOHSTHS: HAY4YHbIH (DaKT, THIOTE3a, 3aKOH, TEOpHs, aHAIu3,
CUHTE3, KJacCU(UKaIs, MePUuOIUIHOCTh, HAOMIOACHUE, YKCIIEPUMEHT, MOJICITMPOBAHNE, H3MEPEHHE,
SIBJICHHE.



dusnka: Matepus, SHEpPrHs, Macca, aTOM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
PaIMOaKTHBHOCTh, MOJICKYJa, SHEPreTHUECKUH ypPOBEHb, BELIECTBO, Teio, 00BEM, arperatHoe
COCTOsSIHHEC BCIIICCTBA, (bI/I3I/I‘-IeCKI/IC BCJIIMYMHBI U CAUHUILBI UX U3MCPCHUA, CKOPOCTh.

Buonorus: knerka, opraHusM, 3Kocucrema, Ouocdepa, Makpo- U MHKPODIICMECHTHI, BUTAMHUHBI,
O0OMEH BEIIECTB B OpraHu3Me.

[eorpadusi: MuUHEpabl, TOPHBIC TIOPO/IbI, TTOJIE3HBIE HCKOMAEMBIE, TOILITHBO, PECYPCHL.

TexHomorus: XUMHUYECKas MNPOMBINIJICHHOCTb, MCTAJLNIYprusd, IIPOU3BOACTBO CTPOUTCIILHBIX
MaTepHajoB, CEIbCKOXO3IHCTBEHHOE POU3BO/ICTBO, MUILEBAsi IPOMBIIIICHHOCTD, (hapMaleBTHIECKast
MPOMBIIIJICHHOCTh, IMPOU3BOACTBO KOCMCTHYCCKHUX MNPCIaparoB, MPOHU3BOACTBO KOHCTPYKIMOHHBIX
MaTepHajIoB, YJICKTPOHHAS IPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IVDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHUS OOYUYaIOIUMHKCS IIPOrPaMM
cpenHero ooOmero oOpa3oBaHusl (JIMYHOCTHBIM, METANpPEAMETHBIM H TpeaMeTHbiM). HaydHo-
METOJIMYECKOW OCHOBOMW ISl pa3pabOTKH IIAHUPYEMBIX PE3yJbTAaTOB OCBOEHUS MPOrPaMM CPEIHEro
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETHHOCTHBINA MOIXO/I.

B cooTBercTBUM C CHCTEMHO-IESTENLHOCTHBIM TMOJAXOAOM B CTPYKTYpE JMYHOCTHBIX
pe3yJabTaTOB OCBOCHHUS IpeaMeTra «XHMHsS» Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUs BbIJIEICHBI
CJIETYIOIIE COCTaBIISIOIIHE:

OCO3HaHUE OOYYaIOIIUMHCSI POCCHUICKON Tpa)XTaHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIPEICICHHUIO;

HaJIM4YMe MOTUBAIUU K O0yUYEHHIO;

L[EJICHANIPABICHHOE pAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE KIIFOYEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAIULIMI 6a30BOM HAyKU XUMUU;

TOTOBHOCTb M CHOCOOHOCTH O0YYaroIIMXCs PYKOBOJICTBOBATHCS B CBOEH NIE€ATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TTPUCYIIIMMH [IETIOCTHOW CHCTEME XUMHUIECKOT0 00pa30BaHus;

HaJIM4Yue MPABOCO3HAHMS IKOJIOTMYECKON KYIbTYpPBl M CIIOCOOHOCTH CTaBHUTh LIEIH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE Pe3yJbTaThl OCBOCHHUS MpEAMETa «XUMHUS» JAOCTUTal0TCA B €AMHCTBE Y4eOHOI U
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C TYMAaHUCTHYECKUMH, COIIMOKYJIbTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HUJeallaMd POCCHMCKOTO0 Tpa)KIaHCKOro OOIIecTBa,
MPUHATBIMU B OOIIECTBE HOPMAMH M TIPABWJIAMH TIIOBEJCHHS, CIOCOOCTBYIONIMMH IpOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJArOIINXCS.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeIMeTa «XUMUS» OTPAKAIOT CPOPMUPOBAHHOCTH OIIBITA
MO3HABATENbHON U TMPAKTUYECKOW JEATEeIbHOCTH OOYYaroIIMXCS [0 peanu3allid TMPUHATBIX B
oO11ecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIUTAHMS:

OCO3HaHUsI 00YYAOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M O0S3aHHOCTEH, YBOXKCHUS K
3aKOHY U MPaBOMOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMaX H TPAaBWIAX MEXKIUYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnr yuyeOHbIX U TO3HABATENIbHBIX 3a/1a4, BHITOJTHEHHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHThI IPYTUX MpU
aHallM3e pa3INYHbIX BUJOB YUeOHOM NesSTeNbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOUIEHUS! K UCTOPUUECKOMY U HAYYHOMY HACIEANI0 OT€UECTBEHHON XUMUU;

YBaXEHHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUHU M MPAKTUUECKOTO MPUMEHEHUS XHUMHH,
OCO3HAHHUs TOTO, YTO JOCTHIKEHHUS HAYKH €CTh Pe3yJabTaT JUIUTEIbHBIX HAONIONEHUN, KPOMOTIMBBIX
IKCIIEPUMEHTAJIbHBIX TIOUCKOB, MIOCTOSTHHOTO TPY/a YUEHBIX U MPAKTHKOB;

WHTEpeca M MO3HABATEIbHBIX MOTUBOB B MOJTYYSHHH U MOCIEAYIONIEM aHain3e HHPOPMAIUH O
MePEAOBBIX JOCTHIKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIIGHHMBATh CUTYallUH, CBS3aHHBIE C XMUMHUYECKUMHU SBICHUSMHU, U TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
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FOTOBHOCTM OLEHMBAaTh CBOE IIOBEICHUE MW IIOCTYIIKM CBOMX TOBAPHILUEH C MO3ULUHA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIKOB;

4) popMupoOBaHUSI KYJIBTYPbI 310POBbSI:

MOHUMAHMUS LEHHOCTEH 370poBOro u 0Oe30macHoro obOpaza KU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3710POBBIO;

coOuroieHUs IpaBuil 0€30MacHOro 0OpallleHus C BeleCTBaMU B ObITY, TOBCEIHEBHOM KM3HU U B
TPYAOBOM AEATEIbHOCTH;

MMOHUMAaHUS LIEHHOCTH MPaBUJI UHJIMBUYaJIbHOTO U KOJIJIEKTUBHOTO 0€30MacHOr0 MOBEICHUS B
CUTYaLHUsIX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIFOAEH;

OCO3HaHHUS TIOCHEACTBUA U HENpPUATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS alKOTOJ,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIMTAHUS:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEIOBATEIbCKOW  JESTEeNbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEILHOCTH;

YCTAaHOBKM Ha AaKTMBHOE€ YYacTHE€ B pEIICHUM NPAKTUYECKUX 3aJa4  COLMAJbHOU
HAIMpPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY M3yYCHHIO MPO(ECCHil pa3IMyHOro poja, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHUS IPEMETHBIX 3HAaHUH 110 XUMUU;

YBAXKEHUS K TPYAY, JIOASM TPYa U pe3yJibTaTaM TPYIOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHIMBUIYaTbHOM TpaeKkTOpuu oOpa3oBaHus, Oymyiien
npodeccun W peanu3anuyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0rHYecKOro BOCIIUTAHMA:

HKOJIOTHUYECKH 1IeTIECO00pPa3HOTO OTHOIICHHUS] K MPHUPOAE, KaK HCTOYHUKY CYIIECTBOBaHUS
’KM3HHU Ha 3emie;

MOHUMAaHUS TN00aJbHOTO XapakTepa HSKOJOTUYECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEBI;

OCO3HaHUS HEOOXOAMMOCTH HCIOJB30BaHUS JOCTIKEHUH XUMHUHM Ui PEIIeHHs BOIPOCOB
PalMOHAIBHOTO MPUPOAOIIOIB30BAHHUS;

AKTHUBHOTO HENPUATHUS ACUCTBUM, IPUHOCAIINX BPEJ OKPYKAKOLIEH NPUPOJHON CpEAe, YMEHUs
MIPOTHO3UPOBATH HEOJIATONPHUATHBIE HKOJIOTHYECKUE TOCHEACTBUS MPEANPUHUMAEMBIX JCHUCTBUN U
MpeAoTBpalaTh ux;

HAJIMYUSL  PA3BUTOrO  SKOJOTUYECKOTO  MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphl, OIBITA
NEATEIIbHOCTH dKOJIOTHYECKON HAIIPABIEHHOCTH, YMEHHUS PYKOBOJACTBOBATHCSI UMH B TIO3HABATEIIBLHOM,
KOMMYHUKAaTUBHONW M COIMAJIBHOM TMpaKTUKE, CIOCOOHOCTH M YMEHHUS aKTHBHO MPOTHBOCTOATH
uzaeosioruu xemohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 0OIIIECTBEHHOU MPAKTUKH;

MOHUMaHUS CHeMUUKA XUMHUM Kak Haykd, Oco3HaHusi e€ ponu B  (GOPMUPOBAHUU
paIlMoOHAIBFHOTO HAYYHOT'O MBIIICHUSI, CO3JJaHUH IIEJIOCTHOTO MPECTaBICHUS 00 OKPY)KAIOIIIEM MHUPE
Kak O €IMHCTBE MPUPOABI M YEIOBEKA, B IO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEW U PELICHUU
po0JIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JJs COBPEMEHHOM IMBWIM3AIMH: B €&
I'YMaHUCTHYECKON HAIMpaBIIEHHOCTH M Ba)XXHOM pOJIM B CO3JIJaHUM HOBOM 0a3bl MaTepHallbHOMN
KYJIbTYPbl, PEIICHUU TIIOOANBHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHSI YEIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKON, MUIIEBONH W IKOJIOTHYECKON OE30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00eCTIeUeHUN
YCIIOBUI YCHEIIHOTO TPYAa U IKOJIOTUYECKH KOM(POPTHON KHU3HU KAXKIOTO UiIeHa OOIIECTBa;

€CTECTBEHHO-HAayYHOM  TI'pPAaMOTHOCTH: IOHHMMaHUsS  CYIIHOCTH  METOJIOB  IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIh30BaTh MOMyYaeMble 3HAHUS IS
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aHaIM3a U OOBSICHEHUS SIBICHUH OKPYXKAIOIIETO0 MUPA M MPOUCXOAALINX B HEM M3MEHEHHUH, YMEHUS
nenaTth 0OOCHOBaHHBIC 3aKJIIOYCHUS HAa OCHOBE HAYYHBIX (DAKTOB M HWMEIOIIMXCS JAHHBIX C IIEJIBIO
MOJTyYEeHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HMCIOJIb30BaTh XMMUYECKUE 3HAHUS JUIS PEUICHUs MpoOiieM B
peabHBIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K TIO3HAHHIO U UCCIIeIOBATENLCKOM JICSITEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO, K AaKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH 110 XUMHHU B COOTBETCTBHU C )KU3HEHHBIMHU ITOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpy/ia B pa3In4HbIX chepax npodeccuoHanbHON A TEIbHOCTH.
METANPEIMETHBIE PE3YJIbTATDI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHS YY€OHOro IMpeamera «XHMHs» Ha YPOBHE CPEIHEro
o01m1ero 00pa3oBaHus BKIIFOYAIOT:

3HaYUMBbIC i1 (OPMHUPOBAHUS MHPOBO33PEHUS  OOYYAIOIIMXCSA  MEKIUCIUIUIMHAPHBIC
(MeXmpeMeTHbIC) OOIIEHAYYHbIC MOHITHS, OTPAXKAMOIIUE IEIOCTHOCTh HAYYHOW KapTHHBI MHpa U
cienu(UKy METOJOB IO3HAHMS, HCIOJIB3YeMbIX B €CTECTBCHHBIX HayKax (MaTepHs, BEIECTBO,
SHEPIrus, ABJCHUE, MPOIIECC, CUCTEMa, HAyYHbBIN (haKT, MPHHIIUI, TUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICAOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IpYTHe);

YHUBEpCaJbHBIC yUeOHbIC JCUCTBUS (IIO3HABATEIIbHBIC, KOMMYHUKATHUBHBIC, PETYJSTHBHBIC),
obecrieunBaronue (HopMupoBaHHe (GYHKIHOHAIBHON TI'PAMOTHOCTH W COIMAIBHON KOMIICTCHIUH
oOyuaromuxcs;

CIIOCOOHOCTH 00yJaroImuXxCcst HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIC,
MUPOBO33PCHUYCCKHE 3HAHKS U YHHUBEPCAIbHBIC y4eOHBIC JICHCTBHS B IMO3HABATEIBHON M COLMAIBHOM
MPaKTHKE.

MertanpeaMeTHbIe  pe3yJIbTaThl  OTPAKAIOT ~ OBJAJICHUE  YHUBEPCAIbHBIMH  y4COHBIMU
[103HABATEIbHBIMHM, KOMMYHHKATHBHBIMU U PETYJIATUBHBIMU JICHCTBHSIMHU.

OgJajieHNe YHUBEPCAJbHBIMH Y4eOHBIMH MO3HABATEILHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO ~ (POPMYJIMPOBAaTh M aKTYaJIM3WpPOBAaTh MPOOJIEMYy, BCECTOPOHHE €
paccMaTpUBaTh;

OTIPENIENIATh LEH JICATSILHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPHH UX JOCTHIKCHHSI, COOTHOCUTH
Pe3yabTaThI ACSITEABHOCTH C TIOCTABICHHBIMH LEIISIMU;

UCTOJB30BaTh TIPU OCBOCHWUU 3HAHMW TIPUEMBI JIOTUYECKOTO MBIIICHUS — BBIICIATh
XapaKTepHbIE PU3HAKY TIOHATHI U yCTAaHABIMBATh MX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIIHE
TIOHSATUS JIIS1 OOBSCHEHUS OTJCILHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUU JUTSI KJIACCU(DUKAIIMHU BEIIECTB U XUMUYECKUX PEaKITHii;

yCTaHABJIMBATh MPUYNHHO-CIICICTBEHHBIE CBSI3H MEXK]Ty N3Y4aeMbIMU SIBICHUSIMH,

CTPOUTH JIOTUYECKHE PACCYKACHUS (MHIYKTUBHBIC, JCIyKTHBHBIC, MO aHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PacCMaTPUBAEMbIX SIBJICHUSAX, (OPMYIHPOBATH BBIBOJBI H
3aKITIOYEHUS

MPUMEHATh B TPOIECCEe TMO3HAHUS, HCIOJIB3YeMble B XUMHH CHMBOJIHMYECKHE (3HAKOBBIC)
MOJIENIA, TPeoOpa30BhIBATE MOJEIBHBIC MPEACTABICHUS — XUMHUYCCKHI 3HAK (CHMMBOJI) 3JIEMEHTa,
XUMUYecKas GopMya, YpaBHEHUE XMMUYECKON PEaKIMd — TIPU PEIICHUH YISOHBIX MO3HABATEIBHBIX
M TPAKTHYECKHX 3a/1ad, MPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEACTABACHHUS JUIS BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3YUaeMbIX BEIICCTB U XUMHUCCKUX PEAKIIUM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TEHCTBHUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MMO3HAHUS BEIECTB U XUMUYCCKUX PEAKIIHIA;

dbopMmynupoBaTh LENM WM 3aJa4d  KCCIACIOBAHMS, HCIOJB30BAaTh  IMOCTABJICHHBIE U
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI JIJIS
(bOopMHpPOBaHHUS THITOTE3HI 11O MPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYIKICHHIA;
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BJIQJ€Th HABBIKAMU CAMOCTOATEIBHOIO IIJIAHUPOBAHUS M IPOBEIEHUS  YyUYECHHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HaOIIOJaTh 3a XOJOM IIPOILEcca, CaMOCTOATENBHO
IPOTHO3UPOBATh €r0  pe3ysbTaT, (OpPMYIHpPOBaTh OOOOLIEHHS U  BBIBOJBI  OTHOCHUTEIIBHO
JOCTOBEPHOCTH DE3YJIbTATOB HCCIEIOBaHUS, COCTABIATH OOOCHOBAaHHBIM OTUET O MPOAETAHHOM
pabore;

IPUOOPETaTh OMNBIT YUEHUYECKOHN HCCIeI0BATENbCKONM U IMPOEKTHOH AEATEIbHOCTH, MPOSIBIAThH
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS MPaKTHYECKUX 3ajad,
IIPUMEHEHHIO PA3JINYHBIX METOI0B MIO3HAHMUSL.

3) pa6ora c undopmamueii:

OPUEHTUPOBATHCSI B PA3JIMYHBIX MCTOYHMKAX HMHGpOpMalMK (HAydHO-TIOMYJISpHAs JUTeparypa
XUMHUYECKOTO  COJIEp)KaHMs, CIpaBOYHbIE IOCOOMs, pecypchl VIHTepHeTa), aHaIU3UPOBATH
MHGOPMALIMIO PA3JIMYHBIX BUAOB U (DOPM NpEACTaBIECHUS, KPUTHUECKU OLCHUBATH €€ JOCTOBEPHOCTD
U HEMPOTUBOPEUNBOCTH;

(dbopMynIHpOBaTh 3ampOChl W TPUMEHATH pa3IUYHbIE METOAbl IpPH TOHUCKE M  OTOOpe
uHpopManuu, HeoOXOAMMOM IS BBITIOJIHEHHS YU€OHBIX 3a7a4u ONpeeEHHOTO THIIA;

IpUOOpEeTaTh OIBIT HCIOJb30BaHUS HH()OPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MpeACTaBICHUS HHPOpPMALUU (CXEMBI,
rpaduKu, JuarpamMmbl, TaOJIUIbI, PUCYHKHU U JIPYTHE);

HCIOJIb30BaTh HAYYHBIH A3bIK B KaY€CTBE CPEACTBA MPU paboTe ¢ XUMHUUECKOW MH(pOpMalMen:
NPUMEHSATh MEXIpeAMeTHbIe ((pu3nueckue W MaTeMaTHYeCKHWe) 3HAKHM WM CUMBOJBI, (OPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

WCIIOJIB30BATh U MPE0OPa30BHIBATH 3HAKOBO-CUMBOJIINYECKHE CPEICTBA HATIISTHOCTH.

OsJ1ajieHNe YHUBePCAJbHBIMH KOMMYHHKATHBHBIMH /1eHCTBUSIMM:

3aJaBaTh BOIIPOCHI 1O CYHIECTBY OOCY)XKTAaeMOH TEMBbI B XOJE AWANOTa W/WIM IUCKYCCHH,
BBICKa3bIBaTh WU, GOPMYIHPOBATh CBOM MPEUIOKEHUSI OTHOCUTEIBHO BBIMOJIHEHUS MPEI0KEHHON
3ajauuy;

BBICTYNIaTh C HPE3CHTAlMeld pe3ysbTaTOB I103HABATEIILHOW JEATENbHOCTH, IOJy4YEeHHbBIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHHKAMH IPU BBINOJIHEHUH XMMHUYECKOTO 3KCIEpUMEHTA,
MIPAKTUYECKOH paboThl MO MCCIEIOBAHUIO CBOWCTB HM3y4aeMbIX BEIECTB, peaju3alld y4eOHOTro
npoekTa U (OpMyIMpPOBaTh BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN IMYTEM
COI'JIACOBaHUS MO3UIUH B X07ie 00CYKAeHU 1 0OMEHa MHEHUSIMH.

OBnajgeHne yHMBepCAJbLHBIMHU PEryISTHBHBIMH NeHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYHIECTBIIATH CBOKO II03HABATEIBHYIO JIE€ATEIBHOCTb,
ompezaensis e€ LEAM W 3aJauyd, KOHTPOJUPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
Ipe/UlaraeéMplif  QITOPUTM JEHCTBUN TpU BBINOJHEHHMM YYEOHBIX M MCCIENOBATENbCKUX 3ajad,
BbIOMpaTh HauOosiee AP(PEKTUBHBIA CHOCOO UX pEeHIeHHs] ¢ Y4ETOM MOJIY4YEHHs HOBBIX 3HaHHUM O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTpakaroT:

c(hOPMHUPOBAHHOCTh TPEJACTABICHUNA O XWMHUUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa, POJIM XHMHU B TIO3HAHHWH SIBICHUH TPUPOILI, B (HOPMHUPOBAHUHM MBIIUICHUS U
KYJIBTYpbI JIMYHOCTH, €€ (QYHKIIMOHATLHON TPaMOTHOCTH, HEOOXOAMMOM ISl peIIeHUsT TPAKTUYECKUX
3a/1a4 ¥ HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M IPUPOIHOMN CpE/IE;
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BIIQJICHUE CHCTEMOW XMMHUYECKUX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOIMOJATAIOIINE TOHATHUS
(XMMUYeCKUl ~ JJIEMEHT, aToM, OJJEKTpPOHHas 000J04YKa aroma, MOJEKyJa, BaJeHTHOCTb,
ANEKTPOOTPHUIATETLHOCTh, XUMUYECKAsl CBS3b, CTPYKTypHas opmyna (pa3BEpHyTast U COKpamEHHas),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BEM, YIIepoAHbIN CKeneT, (YHKIMOHAIbHAS TPYIINa, paJuKal,
M30MepHs, U30MEPbl, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPOI U a30TCOJIepKaIlie
COEIMHEHHS, MOHOMED, TIOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHBIE COSTMHEHUS); TEOPUU U
3aKOHBI (TEOpHsSl CTpPOEHHUs OpraHudeckux BemiecTB A. M. ByriepoBa, 3akOH COXpaHEHHS] MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHUW; MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAIlIHUE B
OCHOBE TTOHMUMAHHUSI IPUIMHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBJICHUMN, (DaKTOIOTHYECKHUE CBEIICHUS
O CBONMCTBax, COCTaBe, MOJyueHUU U O€30MaCHOM HCIIOJIb30BAHUM BaXHEHIIUX OpPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHBHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHHUM BBISIBIATH XapaKTEpHbIE MPU3HAKU IMOHSATHM, yCTaHABIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOLIME IIOHATHUS MPU ONUCAHUM COCTaBa, CTPOCHUS U
MpEeBpaLICHUI OPraHUYEeCKUX COEIMHEHU;

cOpPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XHWMHUYECKYI0 CHMBOJHUKY JJISi COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOM) (HOpMyll OpraHHMYECKHUX BEIIECTB U
YpaBHEHUN XMMHYECKUX PEAKIUN, M3rOTABIMBATH MOJEIH MOJICKYJ OpPraHUYECKUX BEIIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUH yCTAaHABIMBATh TPUHAIICKHOCTh HW3YYCHHBIX OpPraHUYCCKHX
BEIIECTB 10 UX COCTaBY U CTPOCHHUIO K ONMpeAeNEHHOMY KJIacCy/TpyIiie COeTUHEHHUH (YrIeBOIOPO/IbI,
KHUCJIOPOJI U a30TCOACPIKAIIUE COCIUHEHH S, BHICOKOMOJIEKYIISIPHBIC COSAMHEHUS ), TaBaTh UM Ha3BaHUSA
no cucrematnyeckoit Homenknatype (IUPAC), a Takke NUpPUBOAWTH TPHBHAIbHBIC HAa3BaHHSI
OTJIETTbHBIX OPTraHWYECKUX BEIIECTB (ITWIEH, NPOIUJICH, aleTWICH, JTHJICHIJIMKOJb, TJIUIEPHH,
denon, hopmanpaeru, aneraibAerul, MypaBbiHasl KUCIOTa, YKCYCHAasl KUCIIOTa, OJICMHOBAs KUCIIOTA,
CTeapuHOBasl KUCIIOTA, [JII0K03a, PPYyKTO3a, KpaxmaJl, LeJIJIH0103a, [NINLUH);

chOpPMUPOBAHHOCTh YMEHHUS ONPENENATh BHABl XHUMHUYECKOH CBS3M B OPraHUYECKUX
COEMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIO0KEHHS TEOPUU CTPOCHHSI OpraHMYEeCKUX BEIIECTB
A. M. bytnepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXPaHEHHUS MACChl BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PUBUUYECKUE U XUMHYECKHE
CBOMCTBA TUIHUYHBIX TPEICTaBUTENEH PA3NMUYHBIX KIACCOB OPTaHWYECKUX BEIIeCTB (METaH, JTaH,
STWICH, TPOINWJICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, O€H307, METaHON, ATaHOI,
ATUJICHTJIMKOJb, TJIHIEPUH, (EHOJ, aleTalbJIeruj, MypaBbHHAs U YKCYCHAas KHCIOTBI, TJIIOKO03a,
KpaxMal, [eJUTI0JI03a, aMUHOYKCYCHAsI KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI C UCTIOIh30BAaHUEM CTPYKTYPHBIX POpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHMsI XapaKTePU30BaTh WCTOYHHKHU YTJIEBOJOPOIAHOTO CHIPbS (HE(TH,
MPUPOAHBIN Ta3, Yroib), CIHOCOOBI WX MEpepadOTKM M MPAKTHUYECKOE MPUMEHEHUE IMPOJYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIYMCICHHUS 10 XUMUYECKHUM ypaBHEHHUSM (Macchl,
00BbEMa, KOTMYECTBA MCXOJIHOTO BEIIECTBA WJIM TMPOJYKTA PEaKIMH MO M3BECTHBIM Macce, 00BhEMYy,
KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUU BIIAJIETh CUCTEMON 3HAHWK OO0 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, UCTIONB3YEMbIX B XMMHUU TPU M3YyYCHHUH BEIIECTB U XMMHUYECKHX SIBICHUN (HAOIIO/IEHUE,
M3MEPEHHE, SKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS IS
NPUHATHST PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsAX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMCHCHHEM;

c(hOpPMUPOBAHHOCTh YMEHUU COOOJATh TMpaBHJIA MOJB30BAHUS XUMHUYECKOW TOCYI0N |
nmabopaTOpHBIM 000PY/IOBAaHWEM, a TaK)Ke IMpaBHJia OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTa00PaTOPHBIX XUMUYECKUX OMBITOB;
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c(OPMHPOBAHHOCT, yYMEHUH TIUIAHUPOBATh W  BBINOJHATH XUMHYECKHUH  OKCIEPHUMEHT
(mpeBpallleHusi OpPraHMYECKHX BEIIECTB IMpPH HarpeBaHUM, MOJy4YEHUE JTUJIEHA U HU3YYEHHUE €ro
CBOMCTB, KaueCTBEHHbIE pPEAKLUU OPraHWYECKUX BELIECTB, JACHATypalus OENKOB IpU HarpeBaHHH,
LBETHBIE peaklu OEJIKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHHUKH 0€30MAaCHOCTH MpU 0oOpalleHuu ¢
BEIIECTBAMH U Ja0OpaTOpHBIM  00OpYyIOBaHMEM, MPEACTABIATh PE3YIbTAaThl XHUMHYECKOTO
SKCIIEpUMEHTa B (pOpMe 3alUCU ypaBHEHHUI COOTBETCTBYIOUIUX peakuuil U (OpMyIUpOBaTh BBIBOJbI
Ha OCHOBE 3TUX PE3Y/IbTATOB;

cOPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYI0 HMH(OpMAIIHIO,
MOJTy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MAacCOBOM nH(popmarmu, IHTepHET U ApYyrux);

c(OpMUPOBAHHOCTh YMEHUH COOIIOAATH MTPaBHIIa HIKOJIOTUYECKHU E1eCO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOH IEATENHLHOCTH B LIESIX COXPAHEHHS CBOETO 3/I0POBBS M OKPY)KAIOLIEH MPUPOTHON
Cpellbl, OCO3HAaBaTh OINACHOCTh BO3JICUCTBUS Ha JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKHX
BEIIECTB, MOHMMAas cMbichn mokasartens [IJIK, mosicHATh Ha mpuMepax crnocoObl YMEHBUICHUS H
MIPEAOTBPALLEHUS UX BPEAHOTO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs O0YyYarolIMXcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbs: YMEHUE MPUMEHSTHh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMUUYECKUX SBJICHUN;

JUIL CTIETIBIX M CJIIA0OBUIAIIUX OOYYArOIIMXCSA: YMEHHE HCIIONb30BaTh PeNbe(HO-TOUCUHYIO
cucremy obo3nauenuit JI. bpaiing mis 3anvcu xumudeckux GopMyiL.

11 KIIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0I1as 1 HeoOpraHuuecKas XUMHUS OTPaKaIOT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: O XHUMHYECKOH COCTABJISIONICH €CTECTBEHHO-HAYYHON
KapTUHBl MHUpa, POJIM XHMUU B TO3HAHUM SIBICHUW NPUPOIBbI, B (POPMHUPOBAHUU MBILIUICHUS U
KYJIbTYpPbI JINYHOCTH, €€ (YHKIIMOHAJIBLHOW I'PaMOTHOCTH, HEOOXOIUMOM Il PELICHUS MPAKTUYECKUX
3a/1a4 U HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBbIO M IPUPOIAHOM CpPEIE;

BJI/ICHUE CHCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE IOHATHUS
(XMMHUYECKUI 3J€MEHT, aToM, H30TOIM, S-, P-, d- 3JEKTPOHHBIC OpOWUTATH aTOMOB, WOH, MOJIEKYJa,
MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHCIIEHUS, XMMHYECKas
CBs3b (KOBaJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJOpOJHAs), KpHUCTAJUIMYeCKash pEUIETKa, THIIbI
XUMHUYECKUX PEaKIUil, pacTBOp, MEKTPOJIUTHI, HEIJIEKTPOIUTHI, IEKTPOIUTHYECKAS] JAUCCOIMAIINS,
OKHUCJIUTEh, BOCCTAHOBHUTEIh, CKOPOCTh XUMUYECKOW peaKklii, XUMUUYECKOEe PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS PIEKTPOIUTUUECKON AUCCOIMAINM, iepuoaudeckuii 3akon [[. . Menneneesa, 3akoH
COXpaHEHHUsT MAacChl BELIECTB, 3aKOH COXPAHEHUS U TPEBPALIECHUS DSHEPTrUU MPU XHUMHUYECKHX
peaxkuusx), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK XUMUHM, MUPOBO33pEHUYECKHE 3HAHUS, JIeXKalllue B
OCHOBE MTOHMUMAaHUSI MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (DaKTOIOTHUECKHUE CBEICHUS
O CBOICTBax, cOCTaBe, MOJYYEHUHM U O€30MaCHOM HCIOJIb30BaHUU BaKHEUIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTEpHbIE MPHU3HAKU MOHSATUH, yCTaHABIMBATh HX
B3aUMOCBS3b, UCIOJI30BaTh COOTBETCTBYIOIINE MOHATHS NPU OMUCAHUU HEOPTaHUYECKUX BEUIECTB U
WX MPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHUI MCIIOIH30BATh XUMUYECKYIO CUMBOIIUKY ISl COCTABICHUS (hOPMYIT
BEIIECTB M YypPaBHEHHH XHWMHUYCCKHX peakiuil, cuctremarndyeckyro HomeHkiatypy (IUPAC) wu
TPUBHUAJIbHBIE HA3BaHUS OTNEIbHBIX HEOPTraHWYECKHWX BEIIeCTB (yrapHblil ra3, YIJIEKHCIBIA Tas,
aMMHaK, raiéHas u3BeCTh, HeraméHasi H3BeCThb, MUThEeBas COa, MUPUT U IPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUH OIpeNesITh BAJEHTHOCTh U CTENEHb OKHUCIICHUS XHUMHUYECKUX
3JIEMEHTOB B COEIUHEHHSX PA3IMYHOIO COCTaBa, BUJ XWMHUYECKOW CBSI3U (KOBaJIEHTHas, MOHHaf,
METaJIJTN4ecKasi, BOJOPOJHAs) B COCIWHEHUSAX, THUI KPUCTALUTMYECKOW pEHIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJIsipHasi, MOHHAsI, METAJJIMYECKast), XapaKTep Cpebl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COCTMHEHUI;
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c(hOpPMUPOBAHHOCTh YMEHU YCTAHABIIMBATH MPUHAJICKHOCTH HEOPTaHUYECKHUX BEIIECTB MO MX
COCTaBY K OMPEIeIEHHOMY KJIacCy/TpyIIe COeTUHEHU (MPOCThIe BEIIeCTBa — METAJIbl U HEMETAJLIIbI,
OKCH/JIbI, OCHOBAaHHUSI, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICH Iepuoanyeckoro 3akona Jl. 1. Menzaeneesa u
JEMOHCTPHPOBATH €TO0 CUCTEMATH3UPYIONIYI0, O0BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTEpU30BaTh 3JEKTPOHHOE CTPOCHHE ATOMOB XMMHYECKUX
anemeHToB 1-4 mepuonoB llepuoguyeckoit cuctembl xumudeckux snemeHToB J[. M. Menneneesa,
UCIIOJNIB3Ysl TIOHSTUS «S-, P-, O-371€KTpOHHBIC OPOUTAIM», «IHEPreTHYECKUE YPOBHH», OOBICHSTH
3aKOHOMEPHOCTH M3MEHEHMsI CBOWCTB XMMHUYECKHMX JJIEMEHTOB M HMX COCIMHEHHMM MO IMepuoaaM u
rpynnam Ilepuoauueckoit cucrembl xumuieckux siaeMenToB . . Menzaeneena;

c(hOpPMHUPOBAHHOCTh yYMEHUW XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIaTh CYIIECTBOBAHHE I'€HETHYECKON CBSA3U
MEXIy HEOPraHUYeCKUMHU BEIIECTBAMU C TOMOIIBIO YPaBHEHUM COOTBETCTBYIOUIUX XHUMHUYECKHUX
peaKIuii;

cOpPMUPOBAHHOCTh yMEHHUS KiIacCU(PUIUPOBATh XHUMHUYECKHE PEAKIUH IO Pa3IUYHbIM
MpU3HaKaM (YUCIy W COCTaBY PEarupyrolINX BEIIECTB, TEIJIOBOMY 3(QeKTy peakuuu, U3MEHEHUIO
CTETEHEW OKUCIIEHUS IEMEHTOB, 00pPaTUMOCTH PEAKIMH, YUaCTUIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHUIN COCTABIATH YPaBHEHUS PEAKIMIl pPa3IUYHbIX THUIIOB, MOJHBIE U
COKpaIIEHHbIC YPABHCHHSI PEAKIINii HOHHOTO OOMEHA, YUYUTBIBAsI YCIOBUS, IIPH KOTOPBIX 3TH PEaAKIIUU
UIYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOJHUTH PEAKIUU, TOIATBEPIKIAIONINE KAUYECTBEHHBIM COCTaB
Pa3IMYHBIX HEOPraHUYECKHX BEIEeCTB, PACIIO3HABATH OMBITHBIM IYTEM HOHBI, MPHUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPAaX HEOPTraHUYECKUX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHH pacKpbiBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPEICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHUH OOBICHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKON peakiuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XMMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (mpunnun Jle [larense);

cOpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XUMHUYECKHE TMPOIECCHI, JIeKalllie B OCHOBE
MPOMBIIIJICHHOTO  TOJNYUYEHUsI CEpHOM  KHUCIOTBHI, aMMHaka, a Takke Cc(HOPMUPOBAHHOCTh
MPEACTaBICHUN 00 OOMMX HAyYHBIX MPUHIMIAX U IKOJOTHYECKUX TMpoOJIeMax XHWMHUUYECKOTrO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUMCICHUS C MCIOJIB30BAHUEM TOHSITHS «MaccoBas
JOJISl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHH Ta30B MPH XUMHUYECKUX PEAKIUSIX, MAacChl
BellecTBa WIM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEILECTBA, MAacce WM O0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIUM BEIIECTB, TEIIOBOTO 3(PQeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS
MacChl BEIIECTB, MPEBPAILICHUS K COXPAHCHHS YPHEPTHUH;

chOpMUPOBAHHOCTh YMEHUN COONIO/IaTh MpaBWJIa TMOJH30BAHMS XUMHUYECKOW TOCyHol u
nabopaTOpHBIM 00OPY/IOBAaHUEM, a TakKKe IMpaBuiia OOpaleHusi C BEHIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUHUSMU IO BBITTOTHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

chOPMHUPOBAHHOCTh yYMEHUHN IUIAHUPOBATH H  BBINOJHATh XUMHUYECKUH IKCIIEPUMEHT
(pa3noxeHue MepokcHuja BOAOPOJia B MPUCYTCTBUU KaTajau3aTropa, OMPEIETICHHE Cpelbl pacTBOPOB
BEIIIECTB C TMOMOIIBIO YHHBEPCAIBHOTO WHIWKATOPA, BIHMSHUE PA3JHYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHUYECKON peakilu, peakiii HOHHOTO 0OMeHa, KaueCTBEHHBIC peakIny Ha CcyibdaT-, KapOoHaT- U
XJIOPUA-aHHOHBI, HA KATHOH aMMOHHUS, PEIIeHNe SKCIIEPUMEHTAIBHBIX 3a7a4 Mo TemMaMm «MeTamiby u
«Hemerannbl») B COOTBETCTBUH C MPaBUIIAMU TEXHUKU 0€30MaCHOCTH MPH 00pallleHruH ¢ BEIIeCTBAMU
1 1a00OpaTOPHBIM 000PYIOBAaHUEM, MPEJCTABIATh PE3YNhTAThl XUMUUYECKOTO dKCIIEpUMEHTa B (hopme
3aliCH YPaBHEHHWH COOTBETCTBYIONIMX peakiuid u (GOpMyIUpOBaTh BBIBOABI HAa OCHOBE JTHUX
pE3yNIbTaTOB;
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c(OPMHPOBAHHOCT, YMEHHH KPHUTUYECKH aHATU3UPOBATh XHUMHUYECKYI0 HH(OpMAIHIO,
MOJTyYaeMYyI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHUKAIMU, IHTEpHET U IPYTHX);

c(hOpPMHUPOBAHHOCTh YMEHUH COOIFOIATH MTPABUIIA YKOJIOTHUYECKH IEIeCO00Pa3HOTO MOBEACHUS B
OBITY ¥ TPYIOBOH NEATEIHLHOCTH B LEJSIX COXPAHEHHS CBOETO 3[I0OPOBbSI U OKPYKAIOMICH MPHPOTHON
CpC€abl, OCO3HAaBaTh OIIACHOCTb BO3H€ﬁCTBHH Ha )KUBBIC OpPTaHHU3MbI OHpeI[CJIéHHBIX BCIICCTB, IIOHUMAas
cmbicnt nokazarenst [1JIK, mosicHATh Ha mpuMepax CIocoObl YMEHBIICHUS M MPEJOTBPALICHHS WX
BPEIHOTO BO3/ICHCTBHUS HAa OPraHU3M YEIIOBEKA,;

Ui 00YYAKOMIUXCSI ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHUE TPUMCHSATh 3HAHUS
06 OCHOBHBIX JOCTYIHBIX MCTOAAX MMO3HAHUA BCUICCTB U XUMUUYCCKHUX ﬂBHeHHﬁ;

JUIL CJICTIBIX W CJIA0OBUIAINUNX OOYYArOIIUXCS: YMEHHE HCIIOJIBb30BaTh PElbe(HO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiiis s 3anvucu XuMudeckux GopMyiL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne ni/m Konrpoabusie | IIpakTnuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTesIbHbIC
padoThI padoThbI pecypenr
Pa3znen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHUH
IIpenmer oprannveckor xumuu. Teopust
11 CTPOEHHUSI OPTrAHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Wroro no pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHbBIE YTIIEBOAOPOIBI — AJIKAHBI 2
99 HenpenenbHbie yriieBogOpO/Ibl: aJIKEHBI, 5 1
AJKaJUEHbI, ATTKUHBI
2.3 ApoMaTu4ecKue yriaeBoa0poabl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 3 1
uX nepepadboTka
Hroro mo pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiiue opraHndecKue coeTuHeHUst
3.1 Cnuptsl. @eHon 3
3.9 Anbnernasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnosxHble 3(upsI
3.3 VYriaeBoasl 3 1
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Hroro no paszaeny

13

Pa3nen 4. A3oTcoaep:kaiiue opraHnyecKue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro no pazneny 3
Pa3nen 5. BoicokoMoJ1eKyJIsIpHBIE COeTHHEHUS

5.1 [Inactmaccel. Kayuyku. Boiokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3iejioB H TeM (uudpoBbie)
Ne i/m P Konrtpoabubie | IIpakrnyeckue op
NPOrpaMmblI Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
Paznen 1. Teopernueckue 0OCHOBbI XUMUM
Ctpoenue atoMoB. [leproaudeckuii 3aKoH
11 u Ileproauyeckas cucreMa XMMUYECKUX 3
sneMenToB . 1. Menaeneera
19 Ctpoenue BemectBa. MHOTOOOpa3ue 4
' BELIECTB
13 XUMHYECKUE peakuu 6 1 1
Uroro no pazneny 13
Pa3nen 2. Heopranmueckasi XuMust
2.1 Mertaubl
2.2 Hewmeranmns 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 9
' BEIECTB
Hroro no pazaeny 17
Pa3nen 3. XumMus u )KM3Hb
3.1 XuUMUS U )KU3Hb 4
Wroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIC
padoThI padoTshI
pecypcsl
1 [IpeameT oprannyecKkoil XuMuH, eé 1 bubnuorexa [JOK
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHUE https://myschool.edu.ru/
Teopus cTpoeHns OpraHMuecKUX
2 coe pI/IHeHI/I;)ﬁ A M E TepoBa, eé 1 bubmorexa IOK
A $ VL DYHICpOBd, https://myschool.edu.ru/
OCHOBHBIE 10JIOKEHUS
[IpencraBnenue o knaccudpukanum
3 OpraHnuvecKkux BemecTB. HomeHnknaTypa 1 bubnuoreka [IOK
(cucremaTuyeckasi) ¥ TpUBHAIbHBIC https://myschool.edu.ru/
Ha3BaHMS OPTraHMUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1 bubnuoreka [JOK
TOMOJIOTHYECKUM P https://myschool.edu.ru/
5 MeraHn u 3TaH — npocTeiliune 1 bubnuoreka IIOK
MPEICTaBUTENN aJTKAHOB https://myschool.edu.ru/
. bubmuorexa [JOK
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTUJIEH U NPONUIEH — MPOCTENIIINe 1 bubnuorexa IIOK
IIPEACTABUTENN AJIKEHOB https://myschool.edu.ru/
8 [IpakTuueckas pabora Ne 1. «Ilonyuenue 1 1 bubnuoreka [IOK
ATUJIEHA U U3YYEHUE €0 CBONCTBY https://myschool.edu.ru/
9 Ankanuensl. byraauen-1,3 u 1 bu6nuorexa [JOK

MeTmoyraauen-1,3. [lonydenue

https://myschool.edu.ru/
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CUHTETUYECKOIO KaydyKa U pe3UHbI

AJKUHBL: COCTaB ¥ 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKHUH PALI.

bubmuorexa [JOK

10
AlneTuiieH — IpocTeHIni https://myschool.edu.ru/
IIPEJICTAaBUTEIb AJTIKUHOB
1 Brprunciienus no ypaBHEHUIO bubnuoreka [IOK
XUMUYECKOH peaKuu https://myschool.edu.ru/
12 ApeHsbl: 6eH30I1 U ToNTyos1. TOKCHYHOCTD bub6nuorexa LIOK
apeHoB https://myschool.edu.ru/
13 I'eneTnyeckas CBA3b yrieBOLOPOAOB, bubnuoreka [IOK
IIPUHAUICKAUX K Pa3JINYHbIM KJ1accam https://myschool.edu.ru/
[IpupoiHbIE HCTOYHUKH YTIEBOAOPOIOB:
14 I pH p0 HBII T'a3 ¥ O I}:I:Ie He(l)TI;HBIe bubamorexa LIOK
pupon It . https://myschool.edu.ru/
rassl, HeTh ¥ IPOAYKTHI €€ nepepaboTKu
[TpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB:
15 i pI/I p0 HBII ra3 1 1on I-};II;IG He(bTIS)IHI)Ie bubnrorexa LIOK
PHpoA yr . https://myschool.edu.ru/
ra3bl, He()Th ¥ MPOJIYKTHI €€ nepepaboTKu
16 KonrtponsHas pabora 1o pasaeny bubnuoreka [JOK
«YTIIeBOIOPOABD) https://myschool.edu.ru/
17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI: bubnuorexa IIOK
METAHOJI ¥ 3TaHoJ1. BonopoaHas cBs3b https://myschool.edu.ru/
18 MHOroaTroMHbIE CIUPTHI: TUICHTIIUKOIb bubnuoreka [IOK
Y TJIMLEPUH https://myschool.edu.ru/
®eHoM: CTPOSHUE MOJICKYITHI,
P 4 . bubmuorexa [JOK
19 buznyecKkne U XMMHUYECKHEe CBOWCTBA,
https://myschool.edu.ru/
pUMEHEHNE
20 Anbreruasl: GopMaIbaAerul U bubnuoreka [IOK

arneTaiabaerna. AneToH

https://myschool.edu.ru/
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OnHOOCHOBHBIE ITpeIEbHbIE

bu6nmmoreka [IOK

21 KapOOHOBBIE KMCJIOTBI: MypaBbUHAS U
P P https://myschool.edu.ru/
YKCYCHast
99 [IpakTuueckas padora Ne 2. «CBoiicTBa bubnuoreka IIOK
pacTBOpa YKCYCHOM KHCIOTBI» https://myschool.edu.ru/
CteapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK
23 MPEACTABUTEIN BBICIITUX KapOOHOBBIX bubmorexa OK
pedt P https://myschool.edu.ru/
KHCJIOT
24 MpbLuta Kak COJM BBICIIUX KapOOHOBBIX bubnunoreka [IOK
KHCJIOT, UX MOIOIIEE ACUCTBIE https://myschool.edu.ru/
CnosxHble 3(UphI KaK IPOU3BOIHEIC
25 Ka 6OHOBI)IE) KEICJIOT FII; 013 bubmorexa [OK
P - HAp https://myschool.edu.ru/
CJIOHBIX 3(prpoB
26 Kupsl: runponmns, npuMeHeHue, bubnuorexa [JOK
Ouosoruueckas poJib KUpPOB https://myschool.edu.ru/
YraeBoawl: cocTaB, KiacCHu(PUKaIIH.
. d bubmuorexa [JOK
27 Baxxneiime npeacTaBuTENN: TII0K034,
https://myschool.edu.ru/
bpykTo3a, caxaposa
08 Kpaxman u nemnonosa kak IpupogHbIe bubnuorexa [JOK
MTOJIMMEPHI https://myschool.edu.ru/
KonTponbnas pabora 1mo pasmen
29 K cpo 07ICO pe a ez a yec e bubmmorexa LIOK
«Kucn Kalllie OPraHuYECKH
POACOACPIAILHE Op https://myschool.edu.ru/
COCIMHCHHUS
bu6mmoteka [IOK
30 AMUHBI: METHJIAMUH U aHUJINH a
https://myschool.edu.ru/
AMHWHOKHMCIOTEI Kak aM(pOTepHEIE
Porep bubmuorexa [JOK
31 OpPTaHWYECKHUE COCTUHEHUS, HX

ononoruueckoe 3HaueHue. [lentuant

https://myschool.edu.ru/
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39 benku xak npupoaHsie 1 bub6nuorexa IIOK
BBICOKOMOJIEKYJISIPHBIE COCIUHEHNUS https://myschool.edu.ru/

33 OCHOBHBIE MOHATHSI XUMUHU 1 bubmuorexa [JOK
BBICOKOMOJICKYJISIPHBIX COCIUHEHUI https://myschool.edu.ru/
OcHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX CO€AMHEHU. 1 bubmorexa IOK

https://myschool.edu.ru/
[TnacTMaccel, Kay4yku, BOJIOKHA
OBULIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposibubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 XUMHUYECKUN AJIEMEHT. ATOM. 1 bubnuoreka [JOK
DneKTpOoHHAsE KOHPUTYpALHUS aTOMOB https://myschool.edu.ru/
[Tepuoanueckuii 3akoH u [leproanueckas

9 cUCTEMa XMMHUYECKUX d1eMeHToB [[. 1. 1 bubmuorexa [JOK
MenpeneeBa, ux CBA3b C COBPEMEHHOMN https://myschool.edu.ru/
TEOpUEH CTPOEHHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M UX COCIMHEHUI

3 10 TpyNIaM U rnepuojam. 3HaueHue 1 bu6mmoreka [IOK
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xumMuueckux dyemenToB /.M. MenneneeBa
B Pa3BUTUU HAYKU
Crtpoenue BemecTBa. XUMHYECKas CBA3b,

N bubmuorexa [JOK
4 e€ BUJIbI; MEXaHU3MBI 00pa30BaHUS 1
. https://myschool.edu.ru/
KOBAJIEHTHOM CBsi3U. BosiopoHas cBsi3b
BasieHTHOCTB. DJEKTPOOTPUIIATETHHOCTD.

5 Crenenb okuciieHus. BemecTsa 1 bu6nuorexa [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://myschool.edu.ru/
CTPOEHUS
[TonsaTHE O AMCIEPCHBIX CUCTEMAX.

but6mmoreka [JOK
6 WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI. 1

MaccoBas 1015 BellecTBa B pacTBOpC

https://myschool.edu.ru/
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Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.

bubnuorexa [JOK

-
I'eneTnyeckas CBA3b HEOPraHUYECKUX https://myschool.edu.ru/
BEIIECTB, PA3IMYHBIX KIACCOB
Knaccudukanus XUuMHYECKUX PEeaKInii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.

bub6mmoreka [IOK
8 3aKOH COXpaHEHMsI MaCChl BEUIECTB; 3aKOH
https://myschool.edu.ru/
COXPaHEHHUS U MPEBPAILCHUs YHEPTHH [IPU
XUMHYECKHUX PEaKIMIX

9 Cxkopoctb peakiuu. O0paTUMbIE peaKLINH. bu6nuoreka LIOK
XUMHUYECKOE PaBHOBECHUE https://myschool.edu.ru/
[TpakTuueckas pabota Ne 1. «Bnusinue

bubnuorexa [[OK
10 pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
. https://myschool.edu.ru/
XUMUYECKON PEaKITUN»
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
[TonsiTre o BogopoaHoM nokazatene (pH)
p p bu6nuorexa [HOK
11 pactBopa. Peakiiuu HOHHOrO OOMEHa.
https://myschool.edu.ru/
['upponus opraHnvecKkux u
HEOPraHUYECKHUX BEIECTB
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC
bu6nuorexa [JOK
12 peakuuu. [TonsTue 06 anekrponnse
N https://myschool.edu.ru/
pacIuIaBoOB U pacTBOPOB COJIEH

13 KonrtponbHas pabora 1o pazaeny bu6muoreka [IOK
«Teoperndeckre OCHOBbI XUMHU» https://myschool.edu.ru/
MerTannsl, UX IOJIOKEHHE B

14 Ileproanueckoi cucTeMe XUMHYECKUX but6mmoreka [JOK

anemenToB M. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01IHe

https://myschool.edu.ru/
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¢u3nveckre CBOMCTBA METAIIIOB

CruiaBbl METAJIIOB. DJIEKTPOXUMHUYECKHUI

bu6nunorexa [JOK

15 .
PAIl HANPSHDKEHUH METAIIIOB https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BaKHEHIIINX
. . . bub6mmorexa [IOK
16 METaJUIOB (HATpUil, KU, KaabLUH,
. . . https://myschool.edu.ru/
MarHui, aIIOMUHUN) U KX COCTMHCHUI
17 XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX bu6nunorexa [JOK
COCMHEHUI https://myschool.edu.ru/
18 XUMHYECKUEe CBOMCTBA IIMHKA, JKeJie3a U UX bubnnorexa [JOK
COCMHEHUI https://myschool.edu.ru/
[TpakTuueckas padota Ne 2. "Permenue
bu6nunorexa [JOK
19 AKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
| https://myschool.edu.ru/
«MeTab»
Hemerasibl, uX MOJI0KEHHUE B
20 [leproanueckoit cucTeMe XMMHUYECKUX bu6nunorexa [JOK
anemenToB /. 1. Menpaeneera u https://myschool.edu.ru/
O0COOCHHOCTH CTPOCHHUS aTOMOB
®du3nyecKue CBOMCTBA HEMETAILIIOB.
bu6mmoreka [IOK
21 ATIOTponus HEeMETaJNIOB (Ha IpUMepe
https://myschool.edu.ru/
KHCII0po/a, cepsl, pocdopa u yriepoaa)
29 XUMHYECKUE CBOMCTBA raJIOT€HOB, CEPHI bubnmnoreka [JOK
UX COEIUHEHUI https://myschool.edu.ru/
93 XuMHYecKue cBOMCTBA a30T1a, pocodpa u bubnuotexa [JOK
MX COEIUHEHMI https://myschool.edu.ru/
24 XUMHUYECKUE CBOMCTBA YIIEPO1a, KPEMHUS bubnuotexa [JOK
Y UX COEAMHEHUIN https://myschool.edu.ru/
25 [IpuMeHeHre BaKHENIINX HEMETAIIIIOB U bu6muoreka LIOK

HUX CO€IUHEHUN

https://myschool.edu.ru/
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O00011IeHNE U cCUCTEMATU3aLUs 3HAHUH 110
TteMe «Hemeraninel». Beruncnenus mo

bubnuorexa [JOK

26 .

YpaBHEHUSIM XUMUYECKUX PEAKIUN U https://myschool.edu.ru/
TEPMOXHUMHYECKHE PACUETHI
[IpakTuueckas pabora Ne 3. «Pemenue

bu6mmoreka [IOK

27 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TeMe
" | https://myschool.edu.ru/

Hewmeramibt"»

28 KoHnTposabHas padora no remam bu6nuoreka LIOK
«Metamibi» 1 «HemeTamibhy https://myschool.edu.ru/
Heoprannueckue u opraHudeckue

P P bubnunorexa [JOK
29 kucnotel. Heopranmueckue u
https://myschool.edu.ru/
OpTraHUYECKHE OCHOBAHUS
AmMoTepHbIC HEOPTaHUYECKHE U

30 opraHuyeckue coenuHeHus. [ eneTnyeckas bubnmoreka [JOK
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX https://myschool.edu.ru/
BEII[ECTB
Ponws xumun B oGecriedeHun

31 HKOJIOTUYECKOM, SHEPTETHUECKOM 1 bubnmnoreka [JOK
MUIIeBON 0€30MaCHOCTH, Pa3BUTHH https://myschool.edu.ru/
MEIULIUHBI
[IpencraBiaenust 06 0OIMMX HAYUHBIX

32 MIPUHIIUIAX MTPOMBIIIJICHHOTO ITOTyICHUS bubmorera HOK

P N P 7 https://myschool.edu.ru/
BOKHEUIITNX BEIIECTB
but6mmoreka [JOK
33 YenoBek B MHpE BEIIECTB U MaTEPHAJIOB
https://myschool.edu.ru/
bubnuotexa [JOK
34 XUMHUS U 3J0POBbE YEJIOBEKA 4

https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YUEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

» Xumus, 10 xnace/ I'abpuensia O.C., OOmecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO «/I[PODA»;
AxnmonepHoe o601ectBo «M3natenberBo «IIpocBeneHuey

* Xumus, 11 xnacc/ T'abpuensia O.C., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/I[PODA»;
AxnmonepHoe o601ectBo «M3natenberBo «IIpocBernenHue»

METOANYECKHUE MATEPUAJIBI IS YUYUTEJIA

Beeaute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumuss Meroaudeckoe mocodre — 6a30BbIii ypOBEHD) -
M.: JIpoa 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ast XuMusi B TECTaX, 3aa4ax, ynpaxaenusx. 11 kmaccey»
— M.: ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmrakoBa «Xumus 11 kmacc: KoHTposbHEBIE T
MPOBEPOUYHBIEC PabOTHI K yueOHuKy». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHUTA 17151
yuurtens». Yacte 1 — M.: [Ipoda, 2019 roz.

5. O.C.I'abpuens, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HactonpHas kHUTA 1715
yauressi». Yacts 2 — M.: llpoda, 2022 ro.

6. O.C.I'abpuensH, [1.B.Pemeros, N.I'.OctpoymoBa «3aaauu mo XUMHUU U CTIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021rox.

7. B.I'. lenucoBa «Xumus 11 knacc noypounsle miansl no yuebuuky O.C.I'abpuensna,
I".I".JIpicoBoit» - Boarorpan» Yuurens 2018roa.

8. M.A .Ps6oBa, Y.FKO.Hesckas, P.B.JIunko «Tectbl mo xumuu 11 kaacey, - M.: Dk3amen, 2019r.
9. 9. O.C.I'abpuensn, .I'.octpoym0oB «XUMHUYECKUH IKCTIEPUMEHT B mkoiie 11 kmace»; - M.:
Hpoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
[MN®POBLIE OBPA30OBATEJIBHBIE PECYPCbhI U PECYPCBI CETU UHTEPHET

Beenute _ Beaurenanusiehttp://www.chemnet.ru I'azera « Xumusi» u cailT it yautens «5 uay
Ha YPOK XUMHUHU»

http://him.1september.ru Exunas komtekitust [JOP: TpeameTHast KOJUTEKITUS « XAMHESD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTBI:
xumust. Komekmus Poccutickoro o61eo0pa3oBaTebHOTO mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Bcepoccuiickast onumIiaa mKkoJIbHHKOB TI0 XUMUN
http://chem.rusolymp.ru Opranndeckast XUMHsL: SIEKTPOHHBIN YISOHHK [T CPETHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: JIEKTPOHHBIA YIeOHUK

http://www hemi.nsu.ru OTkpbITBII KOJUTEIK: XUMUS

http://www.chemistry.ru JTlucraniimonHast OJIMMITHA/IA 10 XUMHUH: TEJIEKOMMYHHUKAI[HOHHBIN
00pa3oBaTeIbHBIN MPOCKT
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