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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o XuMHM Ha ypOBHE CpEHEro o01ero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHON 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6Opazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TOCYAapCTBEHHOM
obpaszoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yromMx
OCHOBHBIC 00pa30BaTEIbHBIC IMPOrPAMMbl, H OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoir @enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOJIXOJOB K pa3pabOTKe MNporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0IIen
CTpaTeruu 0O0y4eHHUs, BOCIUTAHUS U Pa3BUTUS OOy4alOUIMXCsA CPEeICTBAMU y4EOHOro IpeaMera
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHLIENTYaJIbHbIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILieNiell, colepXKaHMs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHUKaMH  001eo0pa3oBaTebHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILAIOIIMM 3TAallOM PEAM3alMyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHMS 3aKOHOB IPHUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHMSI U OOLIEH KyJIbTypbl
YeJloBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOIO IMpeaMeTa «XUMHs», COJiepKaHhe M MOCTPOeHHE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4E€TOM cleuu(UKH HAyKH XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Hesneil ¥ NPUHIMIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyr0 pojib B COBPEMEHHOMU
[MBWJIN3AIMU, B CO3IaHUHM HOBOHM 0a3bl MaTepualbHOW KyabTypbl. OHa BHOCHUT CBOW BKJIAJ B
(opMHpOBaHUE PAlIMOHAILHOTO HAYYHOTO MBILIUIEHUS, B CO3/JaHHUE 1IETIOCTHOTO MPEICTaBICHUS

00 OKpYXKaromeM MHUPE KaK 0 CAUHCTBE MMPUPOJALI U YCIIOBCKA, KOTOPOC (I)OpMI/IpyCTCH B XMMHUHU
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Ha OCHOBE IIOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIET0 MHUPA, OCO3HAHUS B3aMMOCBSA3HU
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3auMOZEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHA CTaja
HEOTHEMJIEMOI YacTbI0 MUPOBOHM KYJIBTYphl, HEOOXOAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMeHHass XMMHUsI KaK HayKa CO3MJaTelbHasl, KaK HayKa
BBICOKMX TEXHOJOI'MH HampaBieHa Ha pelleHue INIO0OAJbHBIX MPOOJeM yCTOMUYMBOIO pa3BUTHUS
YeJI0OBEYECTBA — CBIPbEBOM, SHEPreTUYECKOM, NMIIEBOH, 3KOJOIMUECKOW Oe30MacHOCTH H
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ OOUIMMM LEISIMM M MPHHLIMIAMH CpEIHEro oO0Imero oOpa3oBaHUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb N3YUYEHHUST) OPUEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO MM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOIDKEHHS 00pa30BaHUs B PA3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HEITOCPEIICTBEHHO C XMMUEH.

CocraBnstomiuMu  npeaMera «XuUMUs» SBIAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
XUMUsA» U «OO011ast 1 HeOpraHUyecKkasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX
ABJIIIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMA 3HAHUU 110 HEOPTaHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUM U3 OOILIEH XMMHM) U OpraHnyecko Xxumuu. GopMUpPOBAHHUE TAHHOW CHCTEMbI 3HAHUMN
OpU M3Y4YEHUU IpeaMeTa o0ecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHs] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa conepkanus KypcoB — «Opranndeckas xuMusi» U «O011as 1 HeopraHuyeckas
XUMUS» ¢(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0/1a K U3yYEHUIO
y4yeOHOro Martepuasiia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYECKOM XMMHMH BEIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHMYECKON TEOPUM CTPOEHHS OPraHMYECKUX COETUHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX NPEJICTaBICHUNA O CTPOCHHH BEIIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB JO
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUU MOJIy4YaroT
pasBuUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OILIero oOpa3oBaHUsS MEpBOHAYaJIbHBIE
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MMPU3HAKaX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIIUH.

[Ton HOBBIM yrJOM 3peHHUs B mpeaMeTe «XuMus» 0a30BOro YpOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOIO OOIIEero o0pa3oBaHMs TEOPETHUYECKHH Marepuan u

@aKTOHOFI/I'-IeCKI/Ie CBCIACHHUS O BCUICCTBAX U XUMHYECKOM pCaKkuu. TaK, B YaCTHOCTH, B KYpC€
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«OO0mas U HEOpPraHWYECKask XUMHUS» OOYJArOIIUMCS TPEIOCTABISETCS BO3MOXKHOCTH OCO3HATH
3HAYCHHE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJOTHYECKUX TO3UIINHN,
Iy0Ke TOHATh MCTOPUYECKOE HM3MEHEHHE (YHKIHMH ATOr0 3aKoHa — OT 00o0OIIaromei 1o
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAXKHEMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KE 0 XUMHUYECKUX PEAKIUSIX, X CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsieTcss B Kypcax 10 w11 kiaccoB 2iieMEHTaMHM  COJEp)KAHUS, HMEIOLIUMU
KYJIBTYPOJIOTHYECKHA W TPUKIAJTHON XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT TTOHUMAHUIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHMIO YBAKEHHUS K IIPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUH XUMHUH, ITOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJieMax, CBI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHAITH € JUIsl TIOMOTHCHUS 3HAHUHN, PeIeHUs
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENOBATEIbCKUX 337ad. B 1enom conepkaHue
yueOHoro npeamMera «XUMHs» TaHHOTO YPOBHS M3yYeHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJIsi MIOHUMaHUS (PrIIOCODCKUX UACH, TAKUX KaK:
MaTepuaIbHOE SIMHCTBO HEOPTAaHUICCKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIEHHOCTh CBOHCTB
BEILECTB UX COCTABOM U CTPOCHHEM, I03HABAEMOCTh MIPUPOJHBIX SIBICHHUM MYTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUUN MEXKIYy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
YHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUAaJIOB.

B muane pemeHuss 3amad  BOCIHMTAHUSA, Pa3BUTHS W COIMANTU3ALMU  OOyYaroNIMXCs
NPUHATBIE MPOrPaMMON IO XMUMHHU MOJAXOJbl K ONPEAENCHUIO COJAEpPKAHUS M TOCTPOEHUS
npeaMeTa MpelycMaTpuBaloT (OPMUPOBAHNE YHUBEPCATBHBIX YYEOHBIX IEHCTBUM, WMEIOIINX
0a30BO€ 3HAUCHHE /ISl PA3JIMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPo0JieM, IMOMCKa, aHAJIu3a 1
0o0paboTkn HHPOpMaMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCICA0BATEILCKOMN ACITESIAbHOCTH, 3aHUMAIOIISH Ba)KHOE MECTO B ITI03HAHUU XUMUU.

B nmpakTuke npenojaBaHusi XUMHH KaK Ha YPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATEIbHON
XapaKTePUCTUKH TIeJIeH W3YyYeHHs] MpeaMeTa HampaBICHHUEM TEPBOCTEIICHHOW 3HAYUMOCTH
TPaIMIIMOHHO Tpu3HAETCs (QOPMUPOBAHHE OCHOB XHUMHYECKOW HayKu Kak o0yactu

COBpPCMCHHOI'O CCTCCTBO3HAHUA, HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBEKA M KaK OJHOIo wus3
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KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKoW MOAXOA K
ONPENIETCHUIO LIeJIEH U3YUYEHUS IIPEJAMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PEHMS IVIABHBIMM LEISIMU HU3Yy4YEHHUs NpeaMera «XHUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsITOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEH COCTaBIsIOLIEH
€CTECTBEHHO-HAYyYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KJIIOUEBbIE MOHSITHS,
(dbyHgaMeHTanbHbIe 3aKOHBI U TEOPHUM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAaKOMJICHHE C UCTOPHEN UX Pa3BUTHS U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHUYECKHUX peakUuil, HeOOXOIUMBIX JUIsl IPUOOPETEHUSI YMEHUI OpUEHTHUPOBATHCS B
MUpE BEIECTB U XMMHUECKUX SIBJICHUI, UMEIOIINUX MECTO B IPUPOAE, B IPAKTUUYECKON U
MOBCEHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJIOACHUEM U
OOBSICHEHUEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil Oe3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, copepkarenbHas XapakTepUCTUKA Li€Jel U 3a7ad U3y4eHHUs NpeAMETa B
porpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHucTeMe cpeaHero ooOmiero ooOpazoBanHus. CeroiHs B MPENoJaBaHUU XUMHUHU B OOJbIIEH
CTETIEHU OTHAETCd NpEeANoYTEeHHEe MPAKTUYECKOH KOMIIOHEHTE COJepKaHus oO0ydeHus,
OpPUEHTHPOBAHHONW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allvu,
BIIAJICIOIET0 HE HAOOpPOM 3HAHUMU, a (PYHKIIMOHAIHHOM TPAaMOTHOCTBIO, TO €CTh CITIOCOOAMU U
YMEHMSIMM aKTUBHOT'O TOJIYYEHHS 3HAHUN U NPUMEHEHUS UX B PEajbHOW KXU3HU Ul PEILICHUS
IIPAKTUYECKHX 3a7ad.

B cBia3u ¢ 3TUM mpu M3ydeHMM TIpeaMeTra «XHUMHS» JOMUHUPYIOLIEe 3HAuyeHUe
PUOOPETAIOT TaKue 1eJU U 33/1a4H, KakK:

ajanTanMs  oOyyaromMXcsl K  YCIOBMSIM  JMHAMUYHO  pa3BUBAIOLIETOCS  MHpa,
(dbopMHpOBaHHE MHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €amMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATHIO T'PAMOTHBIX PpEUIEHMH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIOIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3JIMYHBIX BHJIOB JESATEIBHOCTH: PELICHUs MpolIieM,

[IOMCKa, aHalu3a U 00paboTkM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHs OIbITa
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JeSITeIbHOCTH, KOTOpasi 3aHMMAET BAKHOE MECTO B MO3HAHMU XMMHH, a TAKXKE JUII OLEHKHU C
HO3ULMN HKOJIOTMUECKOM 0€3011acCHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX ITPOLIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yYaromuxcs: CnocoOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHUA B
COOTBETCTBUM C )KM3HEHHBIMU ITOTPEOHOCTSAMH, UCIIOJIb30BAaTh COBPEMEHHBIE HH(OPMAIIIOHHBIE
TEXHOJIOTUH JUIsl IOMCKA U aHAJIM3a y4eOHOM M HayyHO-IIOMYJIAPHON MH(POPMALUU XUMUYECKOTO
COZICPKaHMUS;

¢dbopmMHpoBaHUE U pa3BUTHE Y 00YUYAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJII0OAAaTEIbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBbI, B
YaCTHOCTH, IIPU IUNIAHUPOBAHUHU U NTPOBEJACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydJaromuxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOW HAIpaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pEIIeHUH TIJ00anbHBIX  MpoOJeM  palOHaIbHOIO
IPUPOJIONOIb30BAHUS, TONOJHEHUS SHEPreTHYECKUX PEecypcoB M COXPAHEHUs MPUPOJHOTO
paBHOBECHsI, OCO3HAHHUA HEOOXOJUMOCTH OEpEeKHOrO0 OTHOLIEHHS K MPHUPOJE M CBOEMY
3JI0pOBBIO, a TAKXKE MPHOOPETEHUS OIBITA MCIIOIB30BAHUS TMONYUYCHHBIX 3HAHUHN ISl TIPUHSTUS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMUYECKIMH SIBJICHUSIMHU.

B ydebHOM mutane cpegHero obuiero oopazoBaHus npeaMeT «XuMus» 0a30BOro ypOBHS
BXOJIMT B COCTaB MpeIMETHOMN 00sacTu «EcTecTBeHHO-HaY4HbIE IPEIMETHI.

OO0mee 9nciio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
oOuiero obpazoBaHusi, coctaBiser 68 yacos: B 10 kimacce — 34 gaca (1 wac B Henmenwo), B 11

kiacce — 34 gaca (1 gac B Hezemo).
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COJEPKAHUE OBYYEHUA

10 KUIACC
OPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIe TOJOkKEHUA. CTpyKTypHblE (DOpPMYIBl OpPraHMYECKHUX BEUIECTB. | omosorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHUYEeCKHX  BemecTB.  HomeHkiaTtypa
OpraHMYECKUX COEJMHEHUN (CUcTeMaTudecKkas) W TPUBUAIbHBIE HA3BaHUSA BaKHEUIIMX
IpeJICTaBUTEIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYEHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
o0Opa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HAONIOACHME U ONHCAHHE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUM (IJIaBJI€HNE, OOYIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
NPEJICTaBUTENIN aJKaHOB: (U3NYECKHE W XUMHYECKHE CBONCTBA (peakuMM 3aMelleHus u
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJIKEHOB: (DM3MUECKHe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEpPHU3alllN ), TOIYy4eHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS, TOMOJIOTMYECKMH psia. AUETUIeH —
IPOCTENUIINIA MPeCTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuu THIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHHUSI ), TOJTyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3WUYECKHME W XHMHUUYECKHE CBOMCTBa (peakiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyde€HHE M TNpUMeHeHHue. Tomyon: cocmas, cmpoeHue,

qbus:uqecme U Xumudeckue ceolcmada (peakuuu 2All0CEHUPOBAHUA U HumpoeaHuﬂ), nojiydyerue u
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npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIJIEBOJOPOAAMHU,
HNPUHAAISKAIMMHI K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YriaeBOAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEQTSIHBIC Ia3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(TH: TEeperoHkKa, KpEeKUHT
(TepMUYECKHiA, KaTaTUTHYECKHii), muponu3. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib 1 IPOJYKTHI €ro nepepadboTKy.

OKclepUMEHTaIbHbIE METO/Ibl M3Y4YEHUs BELIECTB M UX IPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3maMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTb» u «YToap», MoxenupoBaHue

MOJIEKYJI YTJIEBOJOPOJOB M TaJOTCHONPOU3BOIAHBIX, IPOBEICHHUE MPAKTUYCCKOW PabOTHI:

MOJIyYEHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Beluucnenuss mo ypaBHEHMI0O XUMHYECKOM peakuuu (Macchl, 00BbEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIUU IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciaopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenbHble OJHOATOMHBIE CHHPTHI. MeETaHON M STaHOJ: CTpoeHue, (Pu3nYecKue u
XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMH METaJJIaMH, TaJIOT€HOBOJOPOJAaMHU, TOPEHHUE),
npuMeHeHue. BoiopoiHblie CBA3M MEXKy MOJIEKYJIaMH COUPTOB. J[eficTBME METaHOJIa U 3TaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHOroaroMHbIe CHOUPTHL. DTWICHTIUKOIb W TJIUIEPUH: CTPOCHHE, (PU3NUYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO MIEJIOYHBIMU METaJUIAMH, KAYeCTBEHHAs peaKI[us Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMe Ha opraHu3M uenoBeka. lIpuMeHeHue TIUIEpUHA U
ATUJICHIJIUKOJIA.

®deHoJI: CTpOEHHE MOJEKYNbl, (PU3NYeCKHe W XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anpneruapl U kemouwvl. DopmanbAeTu, aneTaNbACTU. CTPOCHHE, (U3MUECKHE U
XUMHUYECKHE CBOWCTBA (peaKIMy OKHUCICHHUS U BOCCTAHOBIEHHS, Ka4eCTBEHHBIE DPEAKIIHH),
MOJy4YECHHUE U IPUMEHEHHUE.

O1HOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIC KUCIOTH. MypaBbUHAsI U YKCYCHAsl KUCJIOTHI:
cTpoeHue, Pu3nuecKre U XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIIME I Kiacca KUCIOT, PeaKITus
sTepuduKanyu), MolydyeHue U TmpuMeHeHue. (CTeaprHOBas M OJEMHOBas KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. Mbla KaK CONM BBICIIMX KapOOHOBBIX KHCIOT,

HUX MOIOIIEE NEHCTBHUE.
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CrnoxHble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus sxxupos. [Ipumenenue xupoB. bruosorudeckas pojb KUPOB.

VYrneBoabl: cocTaB, Kjlaccu(pUKalus yrieBoJoB (MOHO-, IU- U nojucaxapuabl). [oko3a —
IOPOCTEHIIMKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruzapokcuaoM Mmeau(ll), oxucieHume amMmuauHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpoOKEHHE TIIOKO3bI), HAaxXOXJIEHHWE B MPHUPOJE,
pUMeHeHue, ouonoruyeckas poib. Potocunte3. OpykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u neminono3a Kak npupojHble noaumepbl. CTpoeHue Kpaxmajia U LEUII0JI03BI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJu3, KaYeCTBEHHAs PEAKLUs C UOA0M).

DKCepUMEHTAIbHBIE METObl W3Y4YeHMsI BEIIECTB U MX MPEBpalleHHi: MpOBEACHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHEe 3TaHoia okcugoMm wmeau(ll)), mMHOroaroMHbIX
cnupToB (B3auMojelcTBUE MMuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmalia C HOJOM), MpPOBEIEHUE MPAKTHUYECKONH paldOThl: CBOICTBA pacTBOpa YKCYCHOMH
KHUCJIOTBI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIHUYECTBA
MCXOJHOTO BEIIeCTBAa MJIM MPOAYKTAa pEaKUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHHs. Pusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe IuuuHa). buonornyeckoe 3HaueHue
amuHOKucIHOT. [lenTumsl.

benku kak MpHpOIHBIE BBHICOKOMOJEKYISIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpeTU4YHasi CTpPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, IEHATypauus,
Ka4eCTBEHHbIE pEaKIMH Ha OENKH.

OKclepUMEeHTabHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJrofeHue u
ONMCAaHNUE JEMOHCTPALMOHHBIX OMNBITOB: JAEHATypalus OENKOB MpH HarpeBaHUU, I[BETHHIE
peakiuu OeIKOB.

BbicokomoIeKyIsIpHBbIEC COCAUHEHUS
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OcCHOBHBIE TIOHATUS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeaHsAs MoJyieKyaspHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTMHEHUHN — MOJMMEPU3aIIHs U MOJIMKOHCHCAIIUS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MesxnpeaMeTHbIE CBSI3H.

Peanmzanuss MexnpeaMeTHBIX CBS3EH MPU M3YYEHUHM OpraHudeckoid xumuu B 10 kiacce
OCYILIECTBJISIETCSl YEPE3 HCIOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JIJIS1 OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE IOHSATHUS: SBJICHUE, HAay4YHbIH (PakT, rumoresa, 3aKoH,
TEOpus, aHaiu3, CHUHTE3, KIacCupUKalusi, TMEePUOJUYHOCTh, HAOIIOJACHNE, W3MEPEHUE,
HKCIEPUMEHT, MOJICTIUPOBAHHE.

®u3nka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBa, (PU3NYECKUE BEIUYUHBI U €TUHUIIBI
UX U3MEPEHUSI.

buonorust: kierka, opranusm, Omocepa, oOMEH BEIIECTB B OpraHu3Me, (HOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHIOHATBHOTO MUTAHUS, MOIOILIUE CPECTRA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX

BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA
Teopernueckne 0CHOBbI XUMHM
XUMUYeCKUH 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/IeHUs] AIEKTPOHOB MO OpOUTaNIsIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHQUTYpalHsi aTOMOB.
Ilepuonnueckuii 3akoH u Ilepmogmyeckas cucrema xumMuueckux osnemeHtoB J[. U.
MengeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX

anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
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U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
110 TPyNIaM U IepuojaM. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHMUecKass CBs3b. Buipl XMMHYeckod CBsi3uM (KOBaJICHTHAs
HENoJIsIpHasl U TOJspHas, MOHHAs, MeTauinyeckas). MexaHusmbpl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA W TOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DneKTpOOTpULATEIBHOCTh. CTENeHb OKUCIIEHU. IOHBI: KATHOHBI U aHUOHBI.

BemecTBa MOJNEKYISPHOIO U HEMOJIEKYJISIPHOIO CTPOCHMsI. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve 0 aucnepcHbIX cucTemax. VICTUHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBas 10
BELIECTBA B PaCTBOPE.

Knaccugpukanuss HeopraHmdeckKMx coequHEeHHWH. HowmeHkiaTtypa HEOpraHWYEeCKHX
BEILECTB. ['€éHeTHuecKas CBs3b HEOPraHWYECKUX BEIIECTB, NPUHAMICKANIMX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peaklUil B HEOPraHUYECKOH U
OpraHMYECKON XMMUHU. 3aKOH COXPAaHEHHUS! MACChl BELLECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pasin4HbIX (pakTopoB. OOpaTUMble peakLuu.
Xnmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIUME HA COCTOSHHE XMMHYECKOIO PABHOBECHS.
ITpunnun Jle Hlatense.

OnekrponauTnueckas auccouuanus. CunbHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpaJIbHAas, IIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YyUEHUS BEIIECTB U UX IpPEBpallleHUI: J€MOHCTPALUs
tabmuiy «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJMI0AEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MEepOKCHIa BOJOpOJa B MPUCYTCTBUHM KaTalu3aTopa,
OIIPENIETICHUE CPEllbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpoBe/leHUE MPaKTHUeCKONl paboThl «BnusHue pa3nuyHbIXx (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIUH.

PacuérHble 3anaumn.

Pacu€rsl 1o ypaBHEHUAM XUMHUYECKHUX PEAKIIHI, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,

paC'-IéTI)I C UCITOJIB30BAHHUEM ITOHATHA «MacCCOBas JOJIA BEHICCTBA.
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Heoprannyeckasi Xumus

Hemerambl. Ilonoxkenne HemetrasioB B Ilepuogmyeckoil cuCTEME XMMHUYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MUYECKHE CBOMCTBA
HEMETAIUIOB. AJUTOTPONHS HEMETAIOB (Ha IprUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, docdopa,
yIiIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOICOACPIKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Meransl. Ilonoxenue merainos B [lepuogudeckoi cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusznueckue cpoiictBa MeTauioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUUYECKHHN PsJl HANPSIKEHUH
METaJIIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJIOB (HATPHUM, KaJdid, KaJbIMd, MAarHUM,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

O6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl M3yYEHUS BEHIECTB M X NPEBPAICHUN: HU3YYCHHUE
KOJUIEKIIMA «MeTaJutbl W CIUIaBbI», OOpPa3I[OB HEMETA/UIOB, PCIICHUE AKCIEPHUMEHTAIBHBIX
3amay, HaONIOJACHUE W  ONHCAHHWE JICMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  ONBITOB
(B3aMMOJIeHCTBHE THAPOKCHJIA ATIOMHUHHS C PACTBOPAMH KHCIIOT M IIEIOYeH, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacuérnrie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMaA Ta30B MO HM3BECTHOMY KOJIHYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMH BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponb xumuu B 0becriedeHnH 3K0JI0THYECKON, SHEPreTUUECKON U MUILEBON 0€30IacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX MeETOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuuu.

[IpencraBnennss 00 OOmMMX HAYYHBIX TMPUHIMIAX TMPOMBIILICHHOTO TOJIYYSHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BaKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl A SJICKTPOHUKH,

HaHOMaTepHaJibl, OpraHMYeCcKHe U MUHEpaIbHbIe y10OpEHUSI.
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XvMHS M 3]I0pOBbE YEJIOBEKA: IPaBMUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IIPENApaToB,
paBuiIa 6€3011acHOI0 MCIIOJIb30BaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xmacce oCyIIecTBISCTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK U NOHATHH, ABISAIONIMXCA CUCTEMHBIMU IS OTIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAay4HbIM (akT, TUHoTe3a, 3aKOH, Teopus,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  NEpUOJUYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHHUE.

®usnka: Marepusi, dHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BEILLECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHME BEIIECTBA, (PU3NIECKHUE BEIIMYMHBI U €AMHUIIBI NX H3MEPEHHSI, CKOPOCTb.

Buonorus: knerka, OpraHums3M, 5KOcCHCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

Texnonorus: XUMHUYECKass  IMPOMBIIIJIEHHOCTb, MeTaJLTyprus, IIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepUaJIOB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJCTBO, IUILIEBAs
IPOMBIIIICHHOCTb, (papMalleBTUYECKas MPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
[IPEnapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTe€pHalIOB, 3JIEKTPOHHAS NPOMBIIIEHHOCTbD,

HaHOTCXHOJIOTHH.
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
11O XUMHUHU HA BA30OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBAHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
porpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hayuno-meroauueckoil OCHOBOM uisi pa3paOOTKU IUIAHUPYEMBIX PE3YyIbTaTOB OCBOCHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B coOTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOAOM B CTPYKTypEe JHMYHOCTHBIX
pe3yJabTaTOB OCBOGHHUS TMpeAMeTa «XUMHS» Ha YpOBHE CpeAaHero oO0miero obpa3oBaHUs
BbIJIEJICHBI CJIEIYIOIINE COCTABIISAIOLIHE!

OCO3HaHHE O0YYAIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH M CAMOOIIPEACTICHUIO;

HaJM4he MOTHUBAIIUU K 00YUCHUIO;

[eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHMX YOEKIEHUU JTUYHOCTU HAa OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAThCS B CBOEH JESTENbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIUMH IETOCTHOM CHUCTEME XHUMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpbl W CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE IJIaHBI.

JlugHOCTHBIE pPE3YyNbTaThl OCBOEHUSA MpeaMeTa «XHUMHUS» TOCTHUTAIOTCS B €IUHCTBE
y4eOHOW M BOCHUTATEIBHOM JIESITEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH  POCCHICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMH M TIpaBUJIAMHU TOBEACHUSA,
CIOCOOCTBYIOLTUMH TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBICHUS
JTUIHOCTH 00YyYaIONUXCSl.

JlngHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKAIT cHOPMUPOBAHHOCTH
OMbITa TIO3HABATENLHOM M TPAKTHUYECKOH MAESITENTbHOCTH OOYYAIOIIMXCS 0 pealu3aluu
MPUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM UHCIIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:
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OCO3HaHUS O0YYAIOMIMMICS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00SI3aHHOCTEH, yBOXKEHUS K
3aKOHY W MIPaBOTOPSJIKY;

MIPEACTABJICHUS O COIMAIBHBIX HOPMax W IpaBUIaX MEXKJIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YIEOHBIX MPOCKTOB,
pEIICHUH y4eOHBIX U TTO3HABATEIbHBIX 33124, BHIOJIHCHHH XUMUYECKHX IKCIIEPUMEHTOB;

CITOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apIrYMEHTBI IPYTUX
[IPH aHAJIM3E PA3INIHBIX BHJIOB YUYCOHOU NEATEeIHLHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAy4YHOMY HACJICAMIO0 OTCUYECTBECHHOM
XHMUH;

YBOXCHHS K IPOIIECCY TBOPUYECTBA B OOJIACTH TCOPUHM M IMPAKTHYCCKOTO TPUMEHEHUS
XUMHUH, OCO3HAHMSI TOTO, YTO JIOCTHDKECHHUS HAYKU €CTh PE3yNIbTaT JUTUTEIBHBIX HAOJIOICHHIA,
KPOMOTJIMBBIX 3KCIIEPUMEHTABHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

MHTEpeca M TI03HABATENIbHBIX MOTHMBOB B IMIOJIYYCHHHM M TMOCIEAYIONIEM aHajIu3e
WH(OPMAIIUN O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHSI;

CIIOCOOHOCTH OIICHHBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBECHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHHE U MOCTYINKH CBOMX TOBApUIIEH C MO3UIIHIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 3/10pOBOro M 0Oe30macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (PU3HYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOMrofieHHs MpaBuiI 0€30MacHOrO OOpallleHUs] ¢ BEHIeCTBAaMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

MOHMMAHUS IIEHHOCTH TIPAaBWJI WHAWBHAYAIBHOTO M KOJUICKTHBHOTO 0O€30ITacHOTO
MOBEJICHUS B CUTYAIUSAX, YTPOXKAIOMIUX 3JI0POBBIO M KU3HHU JFO/ICH;

OCO3HAHHUS TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOIIA,
HApKOTHUKOB, KYPEHHUS);

5) TpynoBOro BocnuTaHus:
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KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEIOBATEIbCKONW JIESTEIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECCKOM M IPYTUX BUIAX JESITCIBHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE B PEUICHUM TMPAKTUYECKUX 3a7a4 COLUHUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYCCKOMY U3YYCHUIO MPOQPECCHil pa3IuYHOrO pojia, B TOM YHCIIe Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBOKECHUS K TPYAY, JIOASM TpyAa U pe3yiabTaraM TPYJAO0BOH JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaTbHOW TPAaCKTOPHUH OOpa30BaHMS,
Oynymieit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U MOTPEOHOCTEH O0IIECTBA;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00PAa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMIIE;

MMOHUMAaHUS TI100aJTLHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE NTPUPOAHON M COLIMATIBLHOM Cpebl;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIH30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
palMoOHATIBLHOTO PUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpEI OKpYKallled MPUPOJHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArONPUSATHBIE YKOJIOTHYECKHUE MOCIEACTBUS MPEINPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATD HX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKONW KYJIBTYPhI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTHKHY;

MOHMMAaHUS CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (OPMUPOBAHUU
PaIMOHABPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM
MHpE KaK O €IWHCTBE MPHUPOJBI M YEJIOBEKa, B TMO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHrnr IpodsieM COXPaHEHUsI TPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00 3HAYMMOCTH XUMHUHM JJIi COBPEMEHHON IWBUIM3AIUU: B €€

TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
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KYJIBTYpPBI, pEIIEHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS YEIOBEYECTBA — CHIPbEBOM,
SHEPreTUYeCKOi, MHIIEBOH W HOKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTHH MEIUIIMHEI,
00ECIIeYCHUN YCIIOBHH YCIICIIHOTO TPYJIa U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOTO YICHA
o0I11eCTBa;

GCTGCTBGHHO-HayLIHOﬁ rpaMOTHOCTH: IIOHUMaHHuA CyYHIHOCTH MCTOJOB ITIO3HAHUA,
UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJIy4aeMble 3HAHHS IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIErO0 MHUpa M MPOHCXOISAIINX B HEM W3MEHEHHIA,
YMCHUA ACIAaTh 06OCHOBaHHBIC 3aKIIFOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U UMCHOIIUXCA JAaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOIh30BATh XMMUYCCKHE 3HAHUS ISl PELICHUS ITPOOIIEM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

WHTEpeca K TO3HAHUIO M UCCIICIOBATEIICKON IS TEITbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAHMW TI0 XHMHU B COOTBETCTBUM C IKHU3HCHHBIMH
NOTPEOHOCTSIMH,

UHTEpeca K OCOOCHHOCTSAM Tpyda B paIMYHBIX chepax mpodecCHoHATHHOU
JESTCIILHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOTrOo IpeaMeTra «XUMHS» Ha YPOBHE
cpenHero o0miero oOpa3oBaHus BKIIOYAIOT:

3HauMMBble s (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIeCTBO,
SHEPTHUsl, SIBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIA (DAKT, TIPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe NENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
perynatuBHbIe), oOecneunBaromue (opmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH H
COLIMATTbHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAaIOT OBIAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU

MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,71617ICTBI/I$IMI/I.
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OBiaieHUe YHUBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a30Bble JJOrnYecKue AecTBUS:

CaMOCTOSITeNIbHO  (OPMYJIUPOBATh M aAKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTth;

ONpEAENATh LEIN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HX JOCTHUKEHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMH;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM INPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TIOHATHH M yCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICbHBIX (DAKTOB U SBIICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIacCU(UKALIMY BEIIECTB U XUMHUUECKUX PEaKIIHii;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykAcHUs (MHIAYKTUBHbBIC, JCIYKTUBHBIC, [0 aHAJIOTHUU),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBHIC)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 33a7a4, MPUMEHSTh HAa3BAaHHBIE MOJIEJIbHBIEC IMPEICTABICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3y4ae€MbIX BEIIECTB U XUMHUECKUX PEAKIIHil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHII;

dbopMynupoBaTh LENM M 3aJaddl HCCIEAOBAaHHUSA, WCIOIb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
1151 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MMPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

BIIQJICTh HABBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0JaTh 32 XOJOM IPOIIECcCa, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMmynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEJOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpPOAETaHHON
pabore;

npUoOpeTaTh ONBIT YYEHHUYECKOM HCCIeI0OBAaTEIbCKOW M MPOEKTHOM JesTeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEUICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJ/IOB [TO3HAHMSL.

3) padora ¢ ungopmanmeii:
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OPUECHTHPOBATHCSI B pa3IMYHBIX HCTOYHHUKAX WHPopMauuu (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMHUYECKOTO COJACp)KaHWs, CIPaBOYHBIE TOCOOMS, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUECKU
OLICHUBATh €€ IOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTH;

dopMynHupoBaTh 3ampoChl M TMPUMEHATh PA3IHMYHBIE METOAbI NPH IOHCKE U OTOOpe
uHpOpMann1, HeOOXOAMMOM ISl BHITTOJIHEHHSI YUSOHBIX 3a71a4 ONPEIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BAHHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAJIBbHYIO (OPMY MpEACTaBICHUS WH(OPMAIMH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Ka4yeCTBE CPEJACTBA IPU paboTe € XUMHUYCCKOH
uHpOpMaLKel: MPUMEHSATh MEXIpEeIMETHbIE ((QU3MUECKHe W MaTeMaTW4YecKhe) 3HAaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M TPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISTHOCTH.

OBiaieHHe YHUBEPCAJILHBIMA KOMMYHHUKATHBHBIMH JAelCTBUSIMM:

3a1aBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOi TEMBbI B XOJ/I€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
NPEIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAICH pPEe3yJbTaTOB MO3HABATEIBHOMN JCATEIIHOCTH, MOTYYCHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHH XHMHUYECKOTO
DKCIIEPUMEHTa, TPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB HW3y4aeMbIX BEIECTB,
peanu3aluu y4eOHOro mpoekTa M (OpMYIMpPOBATH BBIBOJBI IO pPE3yJibTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIaCOBaHMS TO3ULMIA B X0/1€ 00CYX/IeHUS U1 00MEHa MHEHHSIMU.

OsJiaieHne YHUBEPCAJIBLHBIMH PeryissTUHBHBIMH e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO NESTEIHHOCTH,
ompenenss e€ eI W 33aJaud, KOHTPOJHUPOBATh M MO0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npejularaeMblii alrOpuT™M JIEHCTBUI NpU BBIMOJHEHWH Y4YE€OHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX peleHHs C YYETOM MOJy4yeHHs] HOBBIX 3HaHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JICATENBHOCTH Ha OCHOBE CaMOaHaIW3a |

CaMOOIICHKH.
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INPEJIMETHBIE PE3YJIBTATDI

10 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyecKast XUMHUs OTPAKaOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XHUMUYECKOW COCTaBISIOUICH eCTEeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XUMHUU B IO3HAHUU SIBICHUN NPUPOIbI, B (POpMHUPOBAHUU
MBIIUICHASI W KYJAbTYPBl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pelleHrsT TPAKTHYECKUX 3a7ad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
310POBBIO U IPUPOJHOM CpeEAE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATarOIINe
MOHATHUS (XUMHUUECKHUH JIEMEHT, aTOM, 3JICKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AJIEKTPOOTPHUIIATSIILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas |
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
GbyHKIIMOHATIbHAS TPYMMa, pajuKan, H30MEpHUs, W30MEpbl, TOMOJIOTMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOAEpIKAIIME COCAVMHEHUS, MOHOMED, ITOJIMMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPraHUYECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMS, JIEKalllue B OCHOBE INOHUMAaHUs
MPUYHMHHOCTH U CUCTEMHOCTU XMMHYECKUX SBJICHUM, (DaKTOJOTUUECKHUE CBEJICHUSI O CBOWCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MOHSATUH, YCTAaHABINBAThH
MX B3aHMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUA MPU ONMKMCAHUN COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJMKY JIJII COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEIECTB
Y YPAaBHEHUW XUMHUUYECKUX PEAKLUN, U3rOTABIUBATh MOJEIIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOopMUPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAICKHOCTh N3YYEHHBIX OPTaHUYECKUX
BEIIECTB 1O HX COCTaBy W CTPOEHHUIO K ONpeAen€éHHOMY KIacCy/Tpylie COeTuHEHUI
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpKAIME COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC

COC/IMHCHUS), aBaTh MM Ha3BaHHs 1O cuctemarnueckorr HomeHkiarype (IUPAC), a takxke
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MPUBOJUTh TPUBUAIBHBIC HA3BaHHs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITUIICH, MPOIUIIEH,
alleTUJICH, ASTHJICHIJIMKONb, TJIHLEPUH, (EHOJ, (OpMabICTHIl, AaleTalblIeTru], MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJICMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIIIOK03a, (PYKTO3a,
KpaxmMa, 1eJUTI0103a, TJULHH);

c(OPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
coeIMHEHUsX (OJJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TMPUMEHATH MOJIOKCHHS TEOPUU CTPOCHHUS OPTaHUYCCKHX
BemectB A. M. bytiepoBa st 00bsSCHEHUsT 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTEepPHU30BaTh COCTaB, CTPOCHHE, (HU3UYECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTEIICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeraH, 3TaH, OSTWICH, NPONWICH, aleTWwIeH, OyramaueH-1,3, mermnOyraauen-1,3, OeHsou,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TJIUIEPUH, (CHON, aleTalIbJeTUl, MypaBbHHAS U YKCYCHAs
KHCJIOTBI, TJIFOKO3a, KpaxMay, I[eJUIFJI03a, aMUHOYKCYCHas KHUCIIOTa), WJUIFOCTPUPOBATH
TCHETUYECKYIO CBSI3b MEKAY HUMH YPAaBHEHHSMU COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIUil
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YTICBOIOPOIHOTO CBHIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX MEpepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
IPOJIYKTOB NIEpEepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUI BIaJIeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUHM BEIIECTB W XUMHYCCKHX SBJICHUI
(HaOnroficHWe, W3MEpPEeHHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JTSI IPUHATHUS PEIICHUI B KOHKPETHBIX )KH3HECHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBUiia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKITUSMH 10 BBITIOJTHEHUIO JJA0OPATOPHBIX XHMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(mpeBpallieHus OPraHUYECKUX BEIIECTB MPH HArpEeBAaHUU, MOMyYEHUE ITHICHA U U3YYCHHE €Tro

CBOI>'ICTB, KauC€CTBCHHBIC pPCAKIMU OpPraHNYCCKUX BCIICCTB, JAdCHATypaluid OeJIKOB npu
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HArpeBaHUU, IIBETHBIC PEAKIIMN OEITKOB) B COOTBETCTBUM C MPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu OoOpallleHUuU C BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThl
XUMHYECKOT0 H3KCrepuMeHTa B (opMe 3alucd YpaBHEHUU COOTBETCTBYIOLIUX pEAKIUl u
(hopMyITUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOpPMAIIUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHMI COOMIOJaTh MpaBWJIa JKOJOTUYECKU IIEJIECO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATEIBHOCTH B IIENIIX COXPAHCHUS CBOETO 370POBBS U
OKpYXKarollled IPUPOJHOM cpenbl, OCO3HABaTh ONACHOCTh BO3AECHCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BeLIECTB, MoHMMAas cMbicn mnokaszarens [1/IK, mosicHaTs Ha
npuMepax crocoObl YMEHBIIECHUS U MPEIOTBPAICHHs] UX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIsT O0yYaroIUXCsd C OIPAHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUISL  CIIETIBIX M CJIAa0OBUAAIIMX OOYYaIOIIUXCs: YMEHHE HCIOJIb30BaTh pelbedHo-

TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XWMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM ISt
PEIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000OCHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATaroIINe
NOHATHS (XUMHYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHCTICHUs, XWMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUTNYeCKas, BOJOPOJIHAS),
KpUCTAJUIMYECKasi  peIETKa, TUIIBI XMMHYECKMX  PEakUHWid, pacTBOp,  DJIEKTPOJIMUTHL,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAsT JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpHUM U  3aKOHBI  (Teopus

ANEKTPOJIUTUYECKON JHcconranuu, nepuoauyeckuii 3akoH J[. WM. MeHnneneeBa, 3akoH



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«Xumus (6a30BbIii ypoBenn) 10-11 kaaccbn»

COXpAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHS W MPEBPAILIEHUS SHEPrUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XMMHH, MHPOBO33pEHUYECKHUE 3HAHMS,
JeXalue B OCHOBE ITOHMMAaHHsS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHUX SIBJICHUU,
(bakTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYEHUH U O€301MacHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHUI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX MPEBPALLICHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJHKY JUISI COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEaKIUil, CUCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHs OTICIbHBIX HEOPraHUYECKMX BEHICCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas WU3BECTb, HETall€Has W3BECTh, IUTbEBAs COAA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUYECKUX
9JIEMEHTOB B COCIMHEHUSIX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYECKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJspHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHEeHUN (IpOoCThle BEIeCTBa — METAJUIbI U
HEMeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoaudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh ~YMEHHMH  XapaKTepuU30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX AieMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MeneneeBa, HCIONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH Mo nepuoaaM u rpynnaM [lepuoguueckoil cucteMbl XuMu4eckux snementos /1. U.
Menneneena;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE

CBOMCTBaA HCOPTaHUYCCKUX BCIICCTB PaA3JIMYHBIX KJIACCOB, MOATBCPIKAATH CYIICCTBOBAHUC
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TEHETUYECKON CBSI3M MEXJy HEOPraHMYECKUMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IndHbIM
npu3HaKkaM (YUCIy W COCTaBy pearupyroniux BeEIIECTB, TeIIoBOMYy 3(ddexty peakmww,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH pEaKLuy, Y4aCTUIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IUYHBIX TUIIOB, MOJIHBIE
U COKpallEHHBIE YpPaBHEHUS pEaklUil MOHHOTO OOMEHa, YUMTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuu UayT 40 KOHLA;

c(OPMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUH, MMOATBEPKIAOIINE KAuyeCTBECHHBIN
COCTaB pAa3JIMYHbIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH ONBITHBIM HYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX paCTBOpPaX HEOPTaHMUECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii IOCpPeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMENICHHs XWMHUYECKOTO PAaBHOBECHS B 3aBHCUMOCTU OT
BHelHero Bo3zaeiicTBus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IIPOILIECCHI, JIeKAIIUE B
OCHOBE IMPOMBIIIJICHHOTO MOJIYY€HUS CEPHOM KHCIOTHI, aMMHaKa, a Takke cOPMHUPOBAHHOCTH
Mpe/CTaBlICHU 00 OOIMX HAyYHBIX MPUHLHUIAX M IKOJOTHYECKUX MPOOIeMax XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJIUTH BBIYMCICHHUS C WCIOJIH30BAHUEM TOHSTHS
«MaccoBasi 0N BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKUX
peaKIusax, Macchl BEIIeCTBAa WM 00BhEMA ra30B MO M3BECTHOMY KOJIHYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3¢ (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHMSI MACChI BEIIECTB, MPEBPAILCHUS U COXPAHEHHUS YHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1ab0opaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUia OOpalleHus ¢ BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IIJIAHUPOBATh M BBIMOJTHATE XUMHUYECKUNW OSKCTIIEPUMEHT
(paznmokeHue NEpoOKcHIa BOAOpOAAa B NPUCYTCTBUM KaTanu3aTopa, OINpPENEICHHE CPEbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha

cynbdart-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHMUS, PEIIEHNE IKCIIEPUMEHTAIbHBIX
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3agady I10 TeMaM <<MeTaHJII>I>> nu «HeMeTaHHH») B COOTBCTCTBUU C HpaBI/IHaMI/I TCXHUKHN
06e30macHOCTH TIPH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEICTABIIATh
pe3ynbTaThl XMMHYECKOTO SKCIEpHMEHTa B (OpME 3alucu YpaBHEHHUHM COOTBETCTBYIOIIHUX
peakiuii 1 GopMyITHPOBATEH BBIBOIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHHUKOB (CpEeACTBA MacCOBOM KOMMYHHKanwu, MHTepHET U
ApYTHUX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOMATh MpaBUiIa AKOJOTHYECKU IIeJIeCO00pa3HOro
IIOBCACHHUA B 6BITy 158 TPYI[OBOﬁ NCATCIIBHOCTU B LCIIAX COXpaHeHI/ISI CBOECTO BHOpOBBH 148
0pr>KaIOH_[eI71 HpHpOI[HOfI Cp€abl, OCO3HaBaTh OIIACHOCTH BOSI[GI\/'ICTBI/IH Ha XMBBIC OpIraHNU3MbI
OHpe,I[eJIéHHHX BCIICCTB, IOHKUMAasA CMBICI IIOKa3aTCIA HI[K, [MOSACHATH Ha IMpHUMEpaAX CIIOCOOBI
YMGHI)HICHI/UI nu HpeIIOTBpaHICHI/ISI nux Bpe[[HOFO BO3ZI€fICTBI/I$[ Ha OpFaHI/I3M YCJIOBCKA,

JUUIA 06yanOIHHXC$I C OFpaHI/IquHI)IMI/I BO3MOXHOCTSIMHA SIlOpOBI)SII }IMGHI/Ie HpI/IMerlTI)
3HAaHUA 00 OCHOBHBIX AOCTYIIHBIX METOaX IMO3HAHHUA BCIIECCTB U XUMHWYCCKUX SIBJIGHI/Iﬁ;

JJIA  CICIIBbIX H CJI8.6OBI/I,Z[}IHII/IX O6y‘{aIOH_II/IXC}IZ YMCHHUC HCIIO0JIb30BATH penbe(bHo-

TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3ieioB duaekTpoHHbIe (LM poBHIE) 00pa3oBaTeIbHbIE
Kourpoabubie IIpakTnyeckue
n/n U TeM MPOrpamMMbl Bcero pecypcsl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[IpenmMet opranuyeckoit
.T . )
1.1 RHMIH. | COPHA CTPOCHIA . 3 https://resh.edu.ru/subject/lesson/6149/main/170400/
OpraHn4€CKux COCIUMHCHHUU
A. M. bytneposa
Hroro no pazneny 3
Paznes 2. Yriesogopoasbl
IT . i
2.1 DCJICIIBHERIE 2 https://resh.edu.ru/subject/lesson/6151/main/150012/
YTIEBOIOPOABI — alIKaHbI
HenpenensHubie
2.2 YTJI€BOIOPOIbI: ATKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/main/212567/
QJIKaIUCHBI, aJTKUHBI
A
2.3 POMATIRCCIe 2 https://resh.edu.ru/subject/lesson/4775/main/150497/
YTIEBOIOPOABI
[IpupoaHbIe HCTOYHUKHT
2.4 yII€BOJOPOIOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/main/170465/

nepepadoTka

Hroro no pazueny 13



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/6148/main/170465/
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Paznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Cruptel. denon 3

https://resh.edu.ru/subject/lesson/4769/main/150554/

https://resh.edu.ru/subject/lesson/5727/main/150581/

Anpnerunpl. KapOoHOBBIE

https://resh.edu.ru/subject/lesson/4776/main/150608/

3.2 C 7 https://vk.com/video-130001791 456239031
KACIOTHI. CHOXKHEIE S(HPEI https://resh.edu.ru/subject/lesson/5952/main/150635/
33 y 3 1 https://resh.edu.ru/subject/lesson/6150/main/150691/
' TJICBOBL https://resh.edu.ru/subject/lesson/5413/main/150717/
Hroro no pazneny 13

Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHus

AMUHBI. AMUHOKHCIIOTEL.

https://resh.edu.ru/subject/lesson/4743/main/150746/

4.1 5 3 https://resh.edu.ru/subject/lesson/4743/main/150746/
CIkn https://resh.edu.ru/subject/lesson/6152/main/150853/1
4.2 0
Hroro no pasaeny 3

Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS

[Tnactmaccel. Kayuyku.

51 2 https://resh.edu.ru/subject/lesson/6095/main/150826/
Bosokna
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB 34 5

[10 ITIPOTPAMME



https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://vk.com/video-130001791_456239031
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/5413/main/150717/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/6152/main/150853/%D1%82
https://resh.edu.ru/subject/lesson/6095/main/150826/
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11 KJIACC
KosaunuyecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIe (LM POBbLIE)
Kourpoububle IIpakTHyeckue
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U
1.1 [Tepuoanueckas cucrema 3 https://resh.edu.ru/subject/lesson/6479/main/150993/
XUMHUYECKUX dJIeMEHTOR /1.
N. Menneneena
C . . .
1.2 TPOCHHC BemecTEa 4 https://resh.edu.ru/subject/lesson/5581/main/151084/
MHuoroo6pasue BemecTB
1.3 XUMHYECKUE PEAKITUN 6 1 1 https://www.youtube.com/watch?v=zQR_Kj0r5Ho
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertaibl https://resh.edu.ru/subject/lesson/5814/main/151240/
2.2 HemeTammsr 1 https://resh.edu.ru/subject/lesson/5939/main/151324/
C
2.3 BASE HEOPTARMACCIIX 1 2 https://resh.edu.ru/subject/lesson/4960/main/151378/
OpPraHn4Y€CKuUX BEIICCTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus U )KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/main/151489/



https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/5581/main/151084/
https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/4960/main/151378/
https://resh.edu.ru/subject/lesson/3504/main/151489/
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Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

a4 T
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
I

Tema ypoka

IIpeamer
OpraHUYeCKON XUMHUH,
e€ BOSHMKHOBCHHE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OpraHUYEeCKUX
coequHeHuil A. M.
byrneposa, eé
OCHOBHBIE TOJIOKEHHUS
IIpencrasnenue o
KIaccupuKauu
OpPraHUYECKUX
BEIIECTB.
Howmenxknarypa
(cucremaTtuyeckas) u
TpUBHUAJIbHbBIE
Ha3BaHUS
OpPraHUYECKUX
BELIECTB

KoaunuecTBO 4acoB

Bcer KoHTposbHBI

0 e padoThbl

IMpakTnyeckn
e padoThbI

Jara
H3Y4YeHH
|

DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://resh.edu.ru/subject/lesson/6149/main/17040

0/

https://resh.edu.ru/subject/lesson/6149/main/17040

0/

https://resh.edu.ru/subject/lesson/6149/main/17040

0/

AJKaHEL: cOCTaB U
CTpOEHHUE,
TOMOJIOTUYECKUH PSiJT

https://resh.edu.ru/subject/lesson/6151/main/15001
2/



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/

Meran 1 3TaH —
MPOCTEUIIINE
MpeACTaBUTEIHN
aJKaHOB

AJIKeHEI: cOCTaB U
CTpOEHHE, CBOMCTBA
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https://vk.com/video-130001791 456239025

https://resh.edu.ru/subject/lesson/5412/main/21256
7/

OTUJEH U NPOIUIEH —
MpOCTEUIINE
IIPEJCTaBUTENN
AJIKEHOB

https://resh.edu.ru/subject/lesson/5412/main/21256
7/

[IpakTuueckas padbora
Ne 1. «[lonyuyenue
STUJICHA U U3y4YEeHHE
€ro CBOMCTB»

AJKangeHsl.
byranuen-1,3 u
MeTuinoyraaueH-1,3.
ITonyyenue
CHHTETHYECKOTO
Kay4yyKa U pe3uHbI

https://resh.edu.ru/subject/lesson/6152/main/15085

3/

10

AJKWHBI: COCTaB U
0COOCHHOCTH
CTPOEHHUS,
TOMOJIOTUYECKHM ps/I.
Auernien —
MPOCTEUILINI
MPEICTAaBUTENb
AJIKMHOB

https://www.youtube.com/watch?v=ow7mjjux7Z4



https://vk.com/video-130001791_456239025
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://www.youtube.com/watch?v=ow7mjjUx7Z4

11

12

Brruncnenuns mo
YpPaBHEHUIO
XMMHYECKON peakiuu

ApeHbl: 6eH30I1 U

Tosryos. TOKCHYHOCTh
apeHoB
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https://www.youtube.com/watch?v=bXgl1VcU9hB
k

https://resh.edu.ru/subject/lesson/4775/main/15049
7/

13

I'eneTnyeckas CBsI3b
yII€BOJOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJlaccam

14

15

[IpuponHbie
HCTOYHUKHU
YTJIEBOJOPOIOB:
IIPUPOJAHBIN ra3 u
MONYTHBIE HEPTSIHBIE
rassl, He)Tb U
MPOAYKTHI €€
nepepadoTKu
IIpupoausie
HCTOYHUKH
YTJIEBOJOPOIOB:
MIPUPOJIHBIN ra3 u
MOMYTHBIE HEPTAHBIE
raspl, HeQTh U
MPOAYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/main/17046
5/

16

KontponbHas padota
0 pazjerny



https://www.youtube.com/watch?v=bXg1VcU9hBk
https://www.youtube.com/watch?v=bXg1VcU9hBk
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/

«YTIeBOAOPOIBI»
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17

IIpenenbubie
OJTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ 3TaHOJI.
BonoponHas cBs3b

https://resh.edu.ru/subject/lesson/4769/main/15055
4/

18

MHoroaroMHBIE
CITUPTHI:
STHJICHTJIMKOJIb U
TIMLEPUH

https://www.youtube.com/watch?v=QNigBCMHG
1E

19

@DeHOJI: CTPOEHHUE
MOJIEKYIIbI,
¢busnveckue u
XUMHYECKHE CBOMICTBA,
IIPUMEHEHNE

https://resh.edu.ru/subject/lesson/5727/main/15058

1/

20

AJbaeruabl:
dbopmanpieru u
aneTanpaerua. AeTod

https://resh.edu.ru/subject/lesson/4776/main/15060

8/

21

OnIHOOCHOBHBIE
IIpeIeIIbHBIE
KapOOHOBBIE KHCIIOTHI:
MypaBbUHas U

YKCyCHast

https://vk.com/video-130001791 456239031

22

ITpakTryeckas pabora
Ne 2. «CsoiicTBa
pacTBopa yKCyCHOM
KHCIIOTBI»

23

CreapuHoBas u
OJICMHOBAas KHUCJIOTHI,



https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://www.youtube.com/watch?v=QNigBCMHG1E
https://www.youtube.com/watch?v=QNigBCMHG1E
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://vk.com/video-130001791_456239031

24

25

26

27

28

KaK MpeacTaBuTCIINU
BBICHINX Kap6OHOBI>IX
KHCIIOT

Mpg11a KaK coJtu
BBICIITUX KapOOHOBBIX
KHCJIOT, KX MOIOIIIEE
JIIEUCTBUE

CnoxxHbIe 23(DUPHI KaK
MIPOM3BOTHBIC
KapOOHOBBIX KHCIIOT.
I'uaponu3 cioKHBIX
a¢upoB

XKupsl: runponus,
MIPUMEHEHHUE,
Ouosoruyeckas poib
AKUPOB

VYTaeBosl: COCTaB,
KIaccupuKaIus.
Baxwneiimue
MPEACTABUTENHN:
TJII0K032, PPYKTO3a,
caxaposa

Kpaxman u nemironosa
KaK MPUPOHBIC
MOJIUMEPDI
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https://resh.edu.ru/subject/lesson/5952/main/15063

5/

https://resh.edu.ru/subject/lesson/5952/main/15063

5/

https://resh.edu.ru/subject/lesson/5952/main/15063

5/

https://resh.edu.ru/subject/lesson/6150/main/15069

1/

https://resh.edu.ru/subject/lesson/5413/main/15071

7l

29

KonTponbnas padota
0 pasaeny
«Kucnopozaconepxamiu



https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/5413/main/150717/
https://resh.edu.ru/subject/lesson/5413/main/150717/

30

€ OPraHu4€CKue
COCAUHCHUA»

AMMHBI: METUJIAMUH U
AHWJINH
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31

AMHUHOKHCIIOTBI KaK
am(oTepHbIC
OpraHHYECKUE
COEINHEHMS, UX
OHOJIOTMYECKOE
3HaueHue. [lenTuasl

https://resh.edu.ru/subject/lesson/4743/main/15074

6/

32

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHECHUS

https://resh.edu.ru/subject/lesson/4743/main/15074

6/

33

OCHOBHBIE TTOHSTHSA
XUMHAH
BBICOKOMOJICKYJISIPHBIX
COCTUHCHUI

https://resh.edu.ru/subject/lesson/6152/main/15085

3/

34

OCHOBHBIE METOIbI
CHUHTE3a
BBICOKOMOJICKYJISIPHBIX
COETUHEHU.
[InmacTmaccel, KaydykH,
BOJIOKHA

https://resh.edu.ru/subject/lesson/6152/main/15085

3/

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34



https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/

11 KJIACC
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Ne
n/
n

Tema ypoka

XUMUYECKUH ITIEMEHT.
ATOM. DneKTpoHHas
KOH(UTYpalusi aTOMOB

KoanuyecTBO 4acos

Bcer
0

KoHTpoJbHBI
e padoThbl

[MpakTnyeckn
e padoThbI

Jara
H3Y4YeHH
|

DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://resh.edu.ru/subject/lesson/6479/main/1509
93/

Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHYECKHX 3JIEMEHTOB
J. 1. MeHaeneeBa, ux
CBS3b C COBPEMEHHOMN
TEOPUEN CTPOCHUSA
aTOMOB

3aKOHOMEPHOCTH
U3MEHEHMs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB
U UX COEIMHEHHH 1o
TpyIIaM U ePUoIam.
3HaveHHe
MEPUOINIECKOTO 3aKOHA
¥ CHCTEMBI XUMUYECKUX
snemeHToB JI.1.
MenieneeBa B pa3BUTUU
HayK{

https://resh.edu.ru/subject/lesson/2050/main/

https://resh.edu.ru/subject/lesson/2049/main/

CTpoeHue BellecTBa.
Xumudeckas CBI3b, €€

https://www.youtube.com/watch?v=WN4pvlg 5
28



https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/2050/main/
https://resh.edu.ru/subject/lesson/2049/main/
https://www.youtube.com/watch?v=WN4pv1g_528
https://www.youtube.com/watch?v=WN4pv1g_528

BU/Ibl; MEXaHU3MBbI
00paszoBaHus
KOBAJIEHTHOM CBSI3H.
Bonoponnas cBA3b

BanmenTHOCTS.
DJIEKTPOOTPULIATETHLHOCT
b. CTeneHp OKUCIICHUS.
BemecrBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOCHUS
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https://resh.edu.ru/subject/lesson/6332/main/1510

24/

[ToHsiTHE O TUCTIEPCHBIX
cucremax. IcTuHHBIE 1
KOJJIOUJHBIE PACTBOPBHI.
MaccoBas noins
BEILIECTBA B pACTBOPE

https://resh.edu.ru/subject/lesson/4939/main/1511

37/

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCTUHEHUN.
I'eneTmueckas CBI3b
HEOPraHUYECKUX
BEILIECTB, Pa3JIUYHBIX
KJ1acCOB

https://resh.edu.ru/subject/lesson/2440/main/

https://www.youtube.com/watch?v=h60islpem5s

Knaccudukanmst
XUMUYECKHUX PEaKLUii B
HEOPraHUYECKON U
OPraHU4YEeCKON XUMHH.

https://resh.edu.ru/subject/lesson/4938/main/1511

10/



https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/2440/main/
https://www.youtube.com/watch?v=h6ois1pem5s
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151110/

3aKOH COXpaHEHUs
MaccChbl BEIIECTB; 3aKOH
COXpaHEHHUs U
IIPEBPAILCHUS SHEPTUU
IIPU XUMUYECKUX
peakuusax
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10

11

CKOpOCTh peakluu.
OOpaTumble peakiuu.
XUMHUYECKOE PABHOBECHE

[TpakTrueckas padora No
1. «BnusiHue pa3anyHbIX
(haKTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DNEeKTPOTUTHYECKAS
mucconuanus. [lonarue
0 BOJIOPOJIHOM
nokazaree (pH)
pactBopa. Peakiuun
MOHHOTO OOMEHa.
I'maponus opraHudecKux
1 HEOPTAaHWYECKUX
BEIIIECTB

https://www.youtube.com/watch?v=zQR_ KjO0r5H
0

https://www.youtube.com/watch?v=Klu9Ya9Am
24

https://www.youtube.com/watch?v=T010QK5910
Bs
https://resh.edu.ru/subject/lesson/5912/main/9279
4/

12

OKHUCIUTENHHO-
BOCCTaHOBUTEIILHBIC
peakuuu. [lonsrue o0
AIIEKTPOJIN3E PACILIABOB
Y PacTBOPOB COJIEN

https://www.youtube.com/watch?v=080dQTFAQO
9w

13

KoHnTtponbhas padoTa mo



https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://www.youtube.com/watch?v=KIu9Ya9Am24
https://www.youtube.com/watch?v=KIu9Ya9Am24
https://www.youtube.com/watch?v=T01QK59lOBs
https://www.youtube.com/watch?v=T01QK59lOBs
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w

14

paszneny
«Teopernyeckne OCHOBBI
XUMUN

MeTtaibl, UX MOJOKEHNE
B [lepuonnueckoi
CHUCTEME XUMHUYECKUX
sneMeHToB /[. H.
MeHneneena u
0COOEHHOCTH CTPOEHHUS
aromoB. O0mue
¢du3nveckre CBOMCTBA
METaJIIOB
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https://resh.edu.ru/subject/lesson/5814/main/1512
40/

15

CIi1aBeI METAJLIOB.
DNEeKTPOXUMUYECKUN
P HAIPSHKEHUN
METAaJLJIOB

https://resh.edu.ru/subject/lesson/3493/main/1512
16/
https://resh.edu.ru/subject/lesson/4961/main/1512
97/

16

XHUMHUYECKHE CBOICTBA
Ba)KHEHUIITNX METAIIOB
(HaTpwuii, kanui,
KaJIbITHii, MarHuii,
ATIOMUHUI) U UX
COE€IUHEHHI

https://resh.edu.ru/subject/lesson/5814/main/1512
40/

17

XUMHYECKHE CBOMCTBA
XpoMa, MeJI ¥ X
COEeTMHEHNN

https://resh.edu.ru/subject/lesson/3534/main/1512
69/

18

XMUMHYECKHE CBOMCTBA
IIMHKA, JKeJIe3a M UX
COECTUHEHUN

https://resh.edu.ru/subject/lesson/3479/main/1511
90/



https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/4961/main/151297/
https://resh.edu.ru/subject/lesson/4961/main/151297/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3479/main/151190/
https://resh.edu.ru/subject/lesson/3479/main/151190/

19

20

[TpakTrueckas padora No
2. "Pemenue
AKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe
«Metamabi»"

Hewmertannel, ux
II0JIO’KEHUE B
[Iepnoanueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB
. . MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB
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https://resh.edu.ru/subject/lesson/5939/main/1513

24/

21

du3nyecKue CBOMCTBA
HEMETAJIJIOB.
AmnnoTponusi HEMETaUIOB
(Ha mpuMepe KUcIopoa,
cepsl, pocdopa u
yriepoja)

22

XUMHYECKHE CBOWCTBA
TaJIOT€HOB, CEPhI M HX
COEeTMHEHNN

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

23

24

XUMHYECKHE CBOUCTBA
azoTa, pocodpa u ux
COEeTMHEHNN

XUMHYECKHE CBOMCTBA
yIJIEpOaa, KpEMHUS U UX
COECTMHEHUN

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

25

IIpumeneHue

https://resh.edu.ru/subject/lesson/5913/main/1513



https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5913/main/151350/

26

27

28

29

30

BAKHEHIIINX HEMETAIIJIOB
U UX COCTUHEHUN

0O0001EeHuEe 1
cHcTeMaTH3aIus 3HaHuH
o TeMe «HemeTamisn.
Brruucnenus mo
YpaBHEHUSAM
XAMHYECKUX PEaKUUi U
TEPMOXUMHUYECKHE
pac4€Thl

[TpakTrueckas padora Ne
3. «Pemenue
IKCIIEPUMEHTATHHBIX
3aJ1a4 10 TeME
"HemeTamns"»

KonTponbnas pabota no
TeMaM «MeTaJuiel» U
«HemeTtaiuis»

Heoprannueckue u
OpraHMYECKHUE KUCIIOTBHI.
Heopranunueckue n
OpraHHyecKue
OCHOBaHUS

AmodorepHble
HEOPTraHUYECKUE U
OpraHUYEeCcKHe
COCUHCHMSI.
I'eneTnueckas CBSI3b
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50/

https://resh.edu.ru/subject/lesson/2448/main/

https://resh.edu.ru/subject/lesson/2684/main/

https://www.youtube.com/watch?v=080dQTFAQO

9w



https://resh.edu.ru/subject/lesson/5913/main/151350/
https://resh.edu.ru/subject/lesson/2448/main/
https://resh.edu.ru/subject/lesson/2684/main/
https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w

HCOPTraHUYCCKUX 1
OpTraHU4Y€CKUX BEIICCTB

Poinn xumuu B
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obecreueHUn

31 9KOJIOTHYECKOH, 1 https://resh.edu.ru/subject/lesson/3504/main/1514
SHEPreTUYECKOn u 89/
MHIIEBOI OE30I1aCHOCTH,
Pa3sBUTUU MCIUITUHBI
[IpencraBnenus oo
O0IIMX HAay4HBIX https://resh.edu.ru/subject/lesson/3514/main/1514

30 MIPUHIMIIAX 1 33/ _ _
IPOMBILUIEHHOTO https://resh.edu.ru/subject/lesson/3523/main/1511
TIOJTy4€HMs BAKHEHIIINX 63/
BEIIECTB

33 YenoBek B MUPE BELIECTB 1 https://resh.edu.ru/subject/lesson/3504/main/1514
Y MaTepUajoB 89/

34 XuMus 1 310pOBbE 1 https://resh.edu.ru/subject/lesson/3504/main/1514
YeJI0BeKa 89/

OBIIEE KOJIMYECTBO 34 ) 3

YACOB I10 [TPOTPAMME



https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus, 10 knace/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKITMOHEpHOE
obuiectBo «M3narenscTBO «lIpocBenienue»

» Xumus, 11 knacce/ I'abpuensu O.C., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3aarensctBo «IIpocBemieHme»

Tabmuuer: [lepuoanyeckas cucrema XuMuueckux aemMeHToB /. I.Menneneesa, Tabnua

pPaCcTBOPUMOCTH, BJIeKTPOXI/IMI/I‘ICCKI/Iﬁ pAd HAITPSPKCHUA MCTAJLJIOB.

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bbiii-ypoBeHb.- Peann3arus-
tpeboBanuii-OI"OC-ocHOBHOT0-00111eT0-00pa3oBaHus.-MeToanueckoe-1mocoone-is-

yuurens.pdf

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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