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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenunuu npenogaBaHus y4eOHOIO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMU Yy4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTAaBMJIM KOHIICTITYAJIbHBIE TOJOXKECHHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aluy, SBISIETCd HEOThEMJIEMOM YacThl0o HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o01rero 00pa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHe U MOCTPOCHUE
KOTOPOTO ONpeZeNeHbl B IMporpaMme MO XMMUU C Y4ETOM CHEHM(PUKH HAyKU XUMUH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe C y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEr0 OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOM
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy’KaroIlleM MUpPE KaK O €IMHCTBE MPUPOJbI U YeIOBeKa, KOTopoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMHM, XHMHs CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAss XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBlieHa Ha peuieHHe INI00aJbHBIX MPOOJIeM yCTOWYMBOTO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYecKoi, MUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLUIAMH CpelHero oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi YPOBEHb U3YUYEHHUS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiromiuMu  ipefMeTa «XuMUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHM U3 0o0UIel XUMHM) U OpraHuYecKord XUMuu. POpMHUPOBAHUE JAHHOW CHCTEMbI 3HAHHMA
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.
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Crtpykrypa conmepxkanus KypcoB — «Opranudeckas xumus» u «OO0mas U HeoOpraHudeckas
XUMUA» c(hOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
onpefeNéHHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOH XHMMHUU BeIecTBa
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHUYECKUX COCIWHEHUM, a
TaKk)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX MPEJICTaBICHUNA O CTPOCHUH BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeQUHEHHH. B Kypce opraHuueckoil XMMHUU HOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKLHH.

[Ton HOBBIM yrJiOM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI pacCcMaTpUBAaETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYArOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAAHONW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMOHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B OOJIACTH TEOPUH U MPAKTUYCCKUX MPUIIOKEHUM XHUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 3a4ad. B menom coaepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAaHUYECKOTO W OPTaHUYECKOTO MHpPA, O0YCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasIoOB.

B murane pemeHus 3amad BOCHHTAHUS, PAa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XMMHH TIOIXOJBI K OMPENENICHUI0 COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHUE YHHUBEPCATBHBIX yUEOHBIX JIEHCTBUN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MONCKa, aHAIN3a 1
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCJIEI0BATEIbCKON IeATeTbHOCTH, 3aHUMAIOIICH BA)KHOE MECTO B TTIO3HAHUH XUMHUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO TpU3HAETCA (POopMUpPOBAaHME OCHOB XHMHUUYECKOW HAyKHM Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW MOIXO0d K
ONpEIETICHUIO LIeJIeH N3YUYEHUs TIPEIMETA SIBJISIETCS BIIOJIHE OMPABIaHHbBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUsS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JiexKaT KIIIOUEBbIC MOHATHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHuE U Pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBbHOCTH, CBSI3aHHBIX C HaOJIONEHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€J€H U 3a7a4 U3yuyeHUs MperMeTra B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAHUMU, a (HYHKIMOHATIBLHOM I'PaMOTHOCTBIO, TO €CTh CIOoco0aMu H
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMHM TpenMera «XUMHUS» JOMUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKUe 1IeNU U 3a7a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpAa,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlMIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

dbopMupoBaHue Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JIeATEIbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbBIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaln3a y4eOHOU U HayYHO-TIOMYIIpHONW HH(DOPMAIIMU XUMUYIECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIIMATUBHOTO U IOTHYECKOTO MBITIICHUS,
HaAOJII0IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydaromuxcs YyOeXKIEHHOCTHM B TyMaHHCTHYECKOH HampaBIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHsI, OCO3HAHHUSA HEOOXOJUMOCTH OEpeKHOrO0 OTHOUIEHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHMsI OIbITa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISI IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueGHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMETHON 00macTu « EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee yuCiIo 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHus, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepUasIoB. Teopus CTpOEHUS OpraHuyecKux coequHeHuii A. M. bytneposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omouorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEJMHEHUN (CHUCTeMaThyecKas) U TpUBHAJIbHbIE Ha3BaHUS BaKHEUIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEeHU: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYII
OpraHMYECKUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKWE W XMMHMUYECKHE CBOICTBa (peaklUuM 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
NpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUECKHE CBOWMCTBa (peakiuM TUIPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metmnOyraauen-1,3: cTpoeHue, BaXHEWIINE XUMHYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lonyyeHrne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHI psia. ALETUIEH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUUECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakuuu
raJIoTCHUPOBAHUS U HUTPOBAHUSA), IMOJIydeHHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHueckass CBS3b MEXIy YIJIEBOJOPOJAMH,
MPUHAJIEKANIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUUECKHi, KaTaTUTHYECKUi), nuponu3. [IpoaykTel nepepaboTku He()TH, UX TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTs» 1 «YTonbpy», MOAeTupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW palOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MWJIM MPOJAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIM IPOAYKTOB PEAKIINH).

Kuciopoacoaep:xaime oprann4ecKkue coeIMHEHHs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKUE U
XMMHUYECKHE CBOICTBA (peakUMM C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOAAMHU, TOPEHUE),

6



npuMeHeHne. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIIUPTOB. JleficTBHE METaHOIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3aUMOJEICTBIE CO MIETOYHBIMU METAJIJIAMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STHJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugsl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOKCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepupUKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. | MAPOIH3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuips). [ moko3a —
IOPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJbl, (PM3UYECKUE U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ononoruyeckas posib. DotocunTe3. PpyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemmtonosa kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U 1eJUTIONI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MpPEBpallleHHil: NpOBeJeHuE,
HAOJIIOJIEHUE U OINMCAaHUE JEMOHCTPAIlMOHHBIX OMNBITOB: TOPEHHUE CIHUPTOB, KadeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopelctBue rmuepuHa c ruapokcugoMm menu(ll)), anpaernnoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(Il), B3ammoneiicTBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaKklMM MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOIICTBA aMHUHOKHUCIOT (Ha NpuMepe IJIMlKHA). buonormyeckoe 3HadyeHHe
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcriepUMEeHTalIbHbIE METObl M3YYEHHUsS BEUIECTB M HMX IpeBpallleHuil: HaOnrogeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUKN, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.
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DKcrepUMEeHTaIbHbIE METO/Ibl M3y4YCHHUs BEIIECTB M UX MPEBPAILCHHI: 03HAKOMIIEHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpHus, aHajiu3, CHUHTE3, KiIaccupuKaluusa, TM[EePUOJUYHOCTh, HAOIIOJEHNUEe, HW3MEpEHHe,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: xinerka, opraHusM, Ouocdepa, oOMeH BemIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonOrus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAI[MOHATILHOTO MUTAHMSI, MOIOIIIUE CPECTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuUMUYeCKUH 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs 0O0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaH, s-, P-, 0- amemeHTh. OCOOCHHOCTH
pacripesie/IeHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema XxuMuueckux osnemeHtos J[. H.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOU TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
II0 TpyNIaM U Nepruojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BuIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIIpHasl U TOJISIpHAasi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHOM
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DneKTpoOoTpULATENbHOCTh. CTeNeHb OKUCIIEHN. IOHbBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTve 0 aucniepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1o
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuyeckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCcKHX
BEIECTB. ['€HeTnuyeckas CBsI3b HEOPraHWYECKHX BEIIECTB, NPHHAICKANIUX K pPa3IndHbIM
KJIaCCaM.

Xumudeckass peaknus. Kiaccudukanuss XUMHUYECKUX pEakIUid B HEOPTaHMYECKOW |
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPI'MU NPU XUMUYECKUX PEAKIUSAX.



CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iIu4HbIX (pakTopoB. OOpaTHMbIE PEAKIIHH.
Xumnueckoe paBHoBecHe. (DAKTOpbI, BIUSIOIIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas aucconuanus. CuibHble U cialble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHMCIUTENTbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHUs BEILIECTB U UX IPEBpAlllEHUM: JAEMOHCTpalus
tabiun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJied KPUCTANIMYECKHX PEeIIETOK, HAOJIIOJEHUEe M OMNHCaHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalll3aTropa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILECTB C INOMOUIbIO YHUBEPCAJIBHOIO MHIMKATOPA, pEaKLUu
MOHHOTO OOMeEHa), MpOoBeJeHUE MNPaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTh XUMHUYECKOU PEAKIIM».

PacuérHrble 3amaumn.

Pacuérbl 10 ypaBHEHHUAM XUMUYECKUX PEAKIUIl, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBAasi JOJIsl BEILIECTBAY.

Heopranuyeckas xumusi

Hemeramnsl. Ilonoxxenne HemerauioB B llepuoguyeckoil cucreMe XUMHUYECKHX
anemenToB J[. M. MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAJIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHHUN (OKCUA0B, KUCIOPOICOAEPIKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUIN).

ITpuMeHeHnEe BaXXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenue meramnos B [leppoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI04eK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpsKEHUI
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATPUM, KaJlWid, KajbI[MHd, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue crocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE AKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJIeHME W  ONHMCAHHWE JIEMOHCTPALMOHHBIX M J1a0OpPaTOpHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peaxkuy Ha KaTHOHBI METAJIOB).

Pacuérnrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 Yy4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacdy€Tbl Macchl (00bEMAa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Posib xumMHM B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpreTUYeCKol U MUIIeBOI O€30MacHOCTH,
pa3BUTUN MenuUuHBL. [loHATHE O Hay4yHBIX METOJax IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIIJIEHHOTO MOJy4YeHUs
BAKHEMIIMX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEPUAIOB: BAXKHEHUIIME CTPOUTENIbHBIE MaTEpUAbL,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPAcKH, CTEKJI0, KEpaMHKa, MaTepuaibl [UIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMYeCcKHe U MUHEpaIbHbIE y10OpEHUS.



XuMHUs ¥ 3I0pOBhE YEIIOBEKA: TpaBHUJIa WCIOJB30BAHUS JICKAPCTBEHHBIX IPEMapaToB,
npaBuiia 6€30MaCHOTO HCIOIb30BaHUs MPEnapaToB OBITOBOM XUMHUU B TOBCEITHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPH W3YYCHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH,
TaK U MOHSTUM, SBISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
IIUKJIA.

OO01mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHanu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

dwusmuka: Marepus, dHEPrusi, Macca, aToM, 3JEKTPOH, IMPOTOH, HEHTPOH, MOH, H30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUil YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUMHUIIBI NX H3MEPEHHSI, CKOPOCTb.

buonorus: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MUHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XMUMHAYECKass  MPOMBIIIJICHHOCTb, METaJUTypIus, IPOHU3BOJICTBO
CTPOUTENBbHBIX MaTepuaios, CEJIbCKOXO03SIICTBEHHOE POU3BOICTBO, MUIIeBast
IPOMBIIIICHHOCTh, (papMaleBTUYeCKass MPOMBIIUICHHOCTh, MPOM3BOJCTBO KOCMETHUYECKUX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAaOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HaHOTEXHOJIOTHH.
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INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
pOrpaMM CpeaHero o01Iero 00pa3oBaHus SBISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero ooOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJULMN 0a30BOM HAYKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYME TPABOCO3HAHUS OSKOJIOTHYECKOH KYIBTYphl M CIIOCOOHOCTH CTaBUTHh IENU WU
CTPOUTH )KM3HEHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
IpaXJIaHCKOr0 O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBUIAMU MOBEICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHUS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUUYECKOW JEATENbHOCTH OOYy4alomMXCs [0 pealu3aluu
MPUHSTHIX B OOILIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUS] O COLMAIBbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M IMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI JPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMHU;

YBa)KEHHsI K IpOIEecCy TBOpYECTBA B OOJACTH TEOPHM M TNPAKTHUECKOrO MPUMEHEHHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pPe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPOTNOTJIMBBIX KCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTHKOB;

UHTEpeCa M [03HABATEJIbHBIX MOTHUBOB B IIOJYyYEeHHMM M IOCIEIYIOLIEM aHalu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;
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CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIKM CBOMX TOBApUUIIEH C MNO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUS LEHHOCTeH 310pOBOro M 0e30MmacHOro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUS LEHHOCTH MPaBWJ HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO O€30IacHOI0
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YHMOTPEOJICHUS alKOTOJIs,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKONW JEATEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B pPEIICHUU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdeccHil pa3NuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccun U pealu3aluu COOCTBEHHBIX >KU3HEHHBIX IMJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPUATHS JEHCTBUI, MPUHOCSIIMX BpEI OKpYXarollell MpHpoaHOI cpele,
YMEHUSI TPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
MI03HABATENIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeJIOBEKa, B TO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH u
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEIIEHUH TII00ATbHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
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00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTM METOAOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB U MMEIOLIMXCS IaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3yiMyHbIX chepax npodeccunoHaTIbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe Pe3yIbTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUIUTUHAPHBIC
(MexXmnpenMeTHbIe) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIME LEIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HAayyHbId (akT, MPUHLUI, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHue, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpYyTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBAaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIBHOM KOMIETEHIIMH 00y4aroInuxcs;

CIIOCOOHOCTh ~ OOyHarolIUXCsl  HMCIOJb30BaThb  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATENBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH AeCTBUSIMM:

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LENU JAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKEHHS,
COOTHOCHTD PE3YJIbTATHI ICATEIBHOCTH C MIOCTABIICHHBIMH LEISIMU;

UCIOJIb30BaTh IMPH OCBOCHMM 3HAHUW NPUEMBI JOIMYECKOTO MBIIIICHUS — BBIACNATH
XapakTepHbIe TPH3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OObSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH LTS KIIacCU(DUKAIINHU BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBJIMBATh MPUUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOHUTH JIOTUYECKHE pacCyXKIeHUs (MHAYKTHBHBIE, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHUpPOBAThH
BBIBOIBI M 3aKJIFOUCHHS,

IPUMEHATH B Ipoliecce MO3HAHMUs, UCTIONb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MO/JIeNU, TPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakIud — TpU pPELlICHUH Y4eOHBIX
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MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIHM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJEITAaHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEN0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOOB IT03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHAM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBiIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTE;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOHCKE U OTOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBITOJIHEHHS YUeOHbIX 3aay ONpeeIEHHOIO THIIA;

IpUOOpPETaTh OIBIT MCHOJB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BAaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MeEXIpeIMeTHble ((U3NUYecKne M MaTeMaTHYecKue) 3HAKu H
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OgiaieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY OOCYKAaeMOW TEMbl B XOJ/i€ AUAIOra U/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IMPE3EHTAMel pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOH paboThl IO HCCIEJOBAHHIO CBOICTB H3y4yaeMbIX BEIECTB,
peanu3aly y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI 0 pPE3yJbTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0J1€ O0CYXICHHsI 1 OOMEHa MHEHUSIMH.

OsiajeHHe YHHBEPCAJIbLHBIMHU PeryJsiTHBHBIMY 1efiCTBUAMM:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUM Y4e€OHBIX M HCCIIEIOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATbBI
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10 KJIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHruyecKas XUMHs OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUII O XHUMHUYECKOW COCTaBISIOLICH €CTEeCTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUICHUST U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOIUMOM s
pelIeHUsT TPAKTUYECKUX 3a]ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOILICHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CHUCTEMOM XUMHUECKUX 3HAaHUH, KOTOpas BKIIOYACT: OCHOBOIOJArarOIINe
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAsI 000JI0UKa aToMa, MOJIeKyJa, BaJICHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITIEpOIHBIA  CKEJeT,
GbyHKIMOHATIbHAS TPYMMa, paguKan, H30MEpHUs, U30MEpbl, TOMOJIOTMYECKUN pPsA, TOMOJIOTH,
YIIIEBOAOPOMABI, KUCIOPOA M a30TCOJEPIKAIIUE COCIMHEHHUSI, MOHOMED, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COEIMHEHNUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHHYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJMyYeHUHU U 0€30MaCHOM UCIOJIB30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITETHHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MMOHSATHI, yCTaHABIUBATh
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIHMKY IIJISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX PEAKIMH, W3rOTaBINBATh MOJEIN MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUIS WITIOCTPAIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTAaHABIUBATh MPUHA/IICKHOCTh H3YYEHHBIX OPTaHUYECKIX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIIe COEIUHEHUMN
(YriaeBoopodbl, KHCIOPOJI W a30TCOJEpPKAIIUE COCNWHEHHs, BBICOKOMOJICKYISPHBIE
COEJMHEHUs), JaBaTh UM Ha3BaHMA No cucrtemarnyeckoi HomeHkiatype (IUPAC), a takxke
NPUBOJIUTh TPHUBHAJbHBIC HA3BaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIMJICH,
alleTUIeH, JSTHJIEHIJMKOIb, TJIHMLEPHUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TITOK03a, PPYKTO3a,
KpaxMaJl, [1eJUTI0NI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XUMHYECKOW CBS3M B OPTaHUYECKHUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHWYECKHX
BemecTB A. M. byrnepoBa ans oObsiCHEHHS 3aBHCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIICCTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU3oBaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHYECKHE CBONCTBA THITMYHBIX MPEICTABUTENCH PA3IMIHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraguen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, aleTalbAeTHI, MypaBbUHAsI U YKCyCHas
KHACJIOTHI, TJIOKO3a, Kpaxmai, NeJIi003a, aMUHOYKCYCHAasi KHUCIIOTa), WJUIIOCTPUPOBAThH
TEeHETUYECKYIO CBSI3b MEXKAY HHUMH yPaBHEHHSMH COOTBETCTBYIOUIMX XWMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPhS
(He(Th, TPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEPEepadOTKM M MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB MIEpepabOTKH;
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c(OpPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMUYECTBY OJIHOTO U3 MCXOHBIX BEIIECTB UIIM MPOJIYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHUS, WCIOJb3yeMbIX B XHMHUM TNPU HM3YUYCHUHM BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JIJIS] IPUHITHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUSIX, CBSI3aHHBIX
C BEIIECTBAMHU U X MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJIb30BAHUS XUMUYECKOW TOCYION U
71abopaTopHBIM 000pYyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpalleHus: OPraHMYEeCKUX BEIECTB MPU HArpPEBaHWUH, MOJIYUCHHE ITHICHA M WU3y4YCHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYeCKHX BEIIeCTB, JCHATypalus OENKOB Npu
HarpeBaHWU, IIBETHBIC PEAKIIMN OCITKOB) B COOTBETCTBUU C MPaBHIAMH TCXHUKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHYECKOTO 3KCIepUMeHTa B (OpMe 3amuCH ypaBHCHHWH COOTBETCTBYIOIIUX PEAKIUN W
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nundopmanmu, UHTEpHET U ApYrux);

c(OPMHPOBAHHOCTh YMEHHI COONIOJATh TpaBWIIa SKOJIOTHYECKH IIeIIECO00Pa3HOTO
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIeH MPUPOJIHON CpeJlbl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBI
ONpEeEeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMas cMbica nokaszarens II/IK, mosichHaTe Ha
npuMepax CrocoObl YMEHBIIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICUCTBHS HA OPraHU3M
YeJI0BEKa;

JUIsT O0y4aroIUXCs C OTPAHMYECHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCs: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

11 KJIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas W HeOopraHudecKas XUMMsD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHUMHYECKOH COCTaBISIOUIEH €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XUMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUpPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelieHuss MPaKTHYECKUX 3a7ad M OSKOJOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
310POBBIO U IIPUPOJHON CpeELE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- DIIEKTPOHHBIE OpOUTAIIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHUCJIEHHS, XUMHMYECKas CBs3b (KOBaJECHTHAas, WOHHAs, MeETaJuIn4yecKas, BOJOpPOJHAas),
KpUCTAJUIMYECKasl  pemETKa, TUIIBI XMMHYECKMX  pEakUHWid, pacTBOp,  DIJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XMMHUYECKOM  peakIuM, XHUMHUYECKOe pPABHOBECHE); TEOpPUHM U  3aKOHBl  (Teopus
NEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. U. MenneneeBa, 3akoH
COXPAaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMsA M IPEBPALICHHS DHEPTHH NPU XMMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMHM SI3bIK XMMHH, MHPOBO33PEHUYECKUE 3HAHMS,
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JeKallMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U 0€30MacCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTb YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MTOHITUHN, yCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BELICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHUMBOJHKY JUISl COCTaBJICHUS
GopMyn BelIECTB M ypaBHEHMH XHUMHUYECKHUX pPEaKLUH, CHUCTEMAaTHYECKyI0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKUX BeLIeCTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJA, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEJEIATh BAICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJuIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUN yCTAHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpPeAEIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IPOCThIE BEIeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoauyeckoro 3akona JI. M.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (YHKLINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepuU30BaThb 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHuecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTANN», «IHEPreTUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHUX 3JEMEHTOB M HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX dieMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3(G(eKTy peakiud,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4acTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallE€HHbIE YpaBHEHUS peaklii MOHHOIO OOMEHa, YUMTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peaxKuuy UAYT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAaHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3ianyYHbIX (DaKTOPOB; XapakTep CMENICHHs XWMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTHU OT
BHeIHero Bozneiicteus (mpunuu Jle Hlarense);

Cc(OPMHPOBAHHOCTE YMEHHMH XapaKTepHU30BaTb XHWMHYECKHE IIPOLECCHI, JIeXKallUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYyYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a Takke cPOPMUPOBAHHOCTh
npeacTaBieHuit 00 OOIIMX HAayYHBIX NMPUHIMIAX U HKOJOTHYECKUX MpoOIeMax XUMHUYECKOIO
IIPOU3BO/ICTBA;
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c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCICHUS C HCIIOIB30BAaHUEM IOHSATHS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOUIEHHWH TIa30B IpPU XMUMHUYECKHX
peaxkuusax, Macchl BEIIECTBA WIM 00bEMA ra3oB 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOIO M3 YYaCTBYIOIIMX B pEakIMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(pa3noxeHue IMepoKcHIa BOAOPOAA B IPHUCYTCTBUM KaTalu3aTopa, ONpEAETICHHE Cpeibl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIMKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeaklMd HOHHOrOo OOMEHA, KAaueCTBEHHbIC pEaKIMH Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTATBHBIX
3ajay no TtemaMm «Metamib»y U «Hemeramib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH NpU 0OpallleHNH ¢ BELIECTBAMH U JIa0OpATOPHBIM 000PYJOBaHUEM, IIPEICTABIAThH
pe3yabTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii u GopMyIHPOBaTH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALUIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKaluu, WHTepHET U
APYTHX);

c(OPMUPOBAHHOCTh YMEHHMH COOJIIOAATh MpaBWJAa HKOJOTHYECKH LEIeCO00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbsi U
OKpY’arollled MPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUSI HA JKHUBbIE OPraHU3MBbI
OTpe/IeNIEHHBIX BEIeCTB, MOHUMas cMblca mokasatens [1JK, moscHsATh Ha mpuMepax crocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUIs CclenbIX M cAa0OBHIAMIMX OOYyYaroIIMXCs: YMEHHE MCIIOJIb30BaTh penbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHWe pa3iejioB U TeM JaeKkTpoHHble  (HU(pPOBbBIE)
N /m NpOrpamMmbl Bcero ;(;;:TI::HBH”?' ;I;’ g::::qec'me o0pa3oBaTe/bHbIE PeCypChl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipeamer  OopraHM4ecKOM  XMMHH. Poccuiickas JICKTPOHHAS
1.1 Teopus  cTpoeHHMsI  OpraHUYecKHX 3 0 0 IIKOJIa
coenunenuiit A. M. bytieposa https://resh.edu.ru/subject/29/10/
Htoro no pazneny 3
Paznea 2. Yruesogopoasl
peneisHEE  yIIEBONOPONH  — Poccuiickas ANEKTPOHHAS
2.1 ATKAHDL 2 0 0 IIKOJIa _
https://resh.edu.ru/subject/29/10/
HenpenenbHsbie YTJIIEBOJIOPOJIBIL: Pocentickas PJICKTpOHHas
2:2 QJIKEHBI, aJIKaIMCHBI, AJIKUHBI 6 0 1 HKoIa )
’ ’ https://resh.edu.ru/subject/29/10/
Poccuiickas AIIEKTPOHHAS
2.3 ApomaTtrndeckue yriieBoI0pOIbI 2 0 0 IKOJIa
https://resh.edu.ru/subject/29/10/
TpHpostHbie S Poccuiickas ANEKTPOHHAS
24 3 1 1 IKOJIa
YTIIEBOZIOPOJIOB H HX nepepadorKa https://resh.edu.ru/subject/29/10/
Hroro 1o pasneny 13
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
Poccuiickas ANIEKTPOHHAS
3.1 Crupter. ®enon 3 0 0 IKOJIa
https://resh.edu.ru/subject/29/10/
3.2 Anbnerunsl.  KapOoHOBBIE KHCIOTBL. 7 0 1 Poccuiickas AIIEKTPOHHAs
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

CnoxxHble A(UPBI

3.3 VriaeBonsl

Uroro no pazgeny

13

Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHus

4.1 AMUHBI. AMUHOKUCIOTHL. benku

Hroro no pasaceiny

Paspnen S. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHHSA

5.1 IInactmaccel. Kayuyku. Boiokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB 10
I[TPOTPAMME

3

34

20

HIKOJIa
https://resh.edu.ru/subject/29/10/
Pocculickas AJIEKTPOHHAS
HIKOJIa

https://resh.edu.ru/subject/29/10/

Poccuiickas AJIEKTPOHHAS
IIIKOJIa
https://resh.edu.ru/subject/29/10/

Poccuiickas AJIEKTPOHHAS
IIIKOJIa
https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

HaumenoBanue pa3geioB H TEM

KoauuyecTBO 4acoB

JulekTpoHHbIe  (HudpoBbIE)

Ne ni/m Kourposbubie IIpakTHyeckue
NMPOrpamMMbl Bcero paGoTHI paGoTLI o0pa3oBaTe/ibHbIE PeCypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenne aromoB. Ilepuognueckuit N
3akoH W [lepuonuueckas cucrtema Poccuiickas JJICKTpOHHaA
11 XUMHYECKUX  JJIEMEHTOB /] n 3 0 0 Hora
: ’ https://resh.edu.ru/subject/29/11/
MenaeneeBa
19 E;icés:;le BemecTBa. MHorooo6pasue 4 0 0 EE(?;:CKM HICKTpOHHaA
https://resh.edu.ru/subject/29/11/
Poccuiickas AJIEKTPOHHAS
1.3 XUMUYECKUE peakluu 6 1 1 1IKOJIa
https://resh.edu.ru/subject/29/11/
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
Poccuiickas AIIEKTPOHHAS
2.1 Meraiibl 6 0 1 MIKOJIa
https://resh.edu.ru/subject/29/11/
Poccuiickas ANEKTPOHHAS
2.2 HemeTaminl 9 1 1 IIKoJia
https://resh.edu.ru/subject/29/11/
CEAsh HEOpraHHIECKIX " Poccuiickas ANIEKTPOHHAS
2.3 OpPraHUYECKHX BEIIIECTB 2 0 0 HKosa
p https://resh.edu.ru/subject/29/11/
Uroro no pazgeny 17
Pa3zgen 3. XuMus u :KHN3Hb
3.1 XuMus ¥ 5KU3Hb 4 0 0 Poccuiickas AIIEKTPOHHAS
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https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

Uroro no pazgeny

4

IIIKOJIa
https://resh.edu.ru/subject/29/11/

OBILEE KOJIMYECTBO
I[TPOTPAMME

YACOB

I10

34
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https://resh.edu.ru/subject/29/11/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBO 4acoB
Ne Tema ypoxa Kontoontnee 1T JJIeKTPOHHBbIe HU(PPOBbIe 00pa3oBaTe/IbHbIE
/i Beero P pPaKkTHYeCKHe pecypesi
padoThI padoThI
[Ipenmer OpraHUYeCKOU
1 XUMHH, €€ BO3HMKHOBeHHE, 1 0 0 https://resh.edu.ru/subject/lesson/6149/start/170388/
pa3BUTHE U 3HAYCHUE
Teopus CTPOCHUS
9 OPTraHUYECKUX COCIMHCHUI 1 0 0
A. M. bymnepoBa, eé
OCHOBHBI€ ITOJIOKCHUS
AJIKaHBI: COCTaB u
3 CTpoeHHEe, roMojorudeckuii 1 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
pAn
IIpencraBnenue 0
KJ1accU(pUKaIUU
OpTraHUYECKUX BEIIECTB.
4 Homenknarypa 1 0 0
(cucremaTHyeckast) u
TPUBUAIBHBIE Ha3BaHUS
OpTraHWYECKUX BEIIECTB
Meran u 3TaH —
5 npocTreuime 1 0 0
MIPEICTABUTENH AJTKAHOB
6 AJIKCHPL COCTaB M 0 0 https:/resh.edu.ru/subject/lesson/5412/start/212563/
CTpPOEHHE, CBOMCTBA
OTWIEH W MNOponujieH —
7 npocTeifimune 1 0 1
MIPEICTABUTENH AJIKEHOB
8 [TpakTuueckas padora Ne 1. 1 0 1

24



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/

10

11

«Ilonyuenne HTHiIeHa U
W3y4YEHHUE ETO CBOMCTB»

Ankanuensl. byramuen-1,3
u MeTuioyTaaueH-1,3.
[Tonyuenue
CHHTCTHYCCKOTO KaydyKa H
PE3UHBI

AJKUHBL: COCTaB u
0COOEHHOCTH CTpPOCHUS,
TOMOJIOTUYECKU I psn.
AneTuneH — MNpoCTeUIIN
MIPEACTABUTEND AIKHHOB

Brprunciienus no ypaBHEHHUIO
XUMUYECKON peaKluu

12

13

14

15

16

ApeHbl: OEH3071 M TOIYOI.
TOKCUYHOCTH apEHOB

['eneTHueckas CBSI3b
YTJIEBOAOPO/IOB,
NPUHAISKAIIAX K
PAa3IMYHBIM KJ1acCaM

[Ipuponusie HUCTOYHUKU
YIJIEBOAOPOAOB:
NPUPOIHBII Ta3 U TOMyTHBIC
HeQTsHbIE Ta3bl, HEPTb U
MPOAYKTHI €€ nepepaboTKu
[Ipuponusie HUCTOYHUKHU
YIJIEBOAOPOAOB:
TPUPOIHBIN Ta3 U MOMyTHBIC
HeQTsHbIE Ta3bl, HEPTb U
MPOAYKTHI €€ nepepaboTKu

Kontponbnas pabora Nel
1o pazaeny

https://resh.edu.ru/subject/lesson/4775/start/150494/

https://resh.edu.ru/subject/lesson/6148/start/170461/

25



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/

«YTIeBOAOPOIB»

17

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ U HTAHOJL.
Bonopoanas cBs3b

https://resh.edu.ru/subject/lesson/4769/start/150550/

18

19

MHuoroaroMHEIE CIIMPTHI:
STUJICHTJIMKOJIb U INTMLICPHUH

®eHo: CTpOECHUE
MOJIEKYNbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHCHUE

https://resh.edu.ru/subject/lesson/5727/start/150577/

20

21

22

23

Anpaeruapl: Gopmanbaeru
U aleTalbACeTu . AIICTOH
OIHOOCHOBHBIE
npeensHple  KapOOHOBBIE
KHUCIIOTBI: MypaBbUHAsA H
YKCYCHast

[Ipaktrueckas pa6ora Ne 2.
«CBolicTBa pacTBopa
YKCYCHOM KHUCIIOTBI»

CreapuHoOBasi U OJICMHOBAsI
KHUCIIOTHI, KaK
MnpeacCTaBuTCIIN BBICIIIUX
KapOOHOBBIX KHUCIIOT

https://resh.edu.ru/subject/lesson/4776/start/150604/

24

Mpbuta Kak COJMM  BBICIIUX
KapOOHOBBIX  KHUCIIOT, UX
MOIOIIIEE IEUCTBUE

25

26

CnoxHble  3QHUpPBl  Kak
NPOM3BOJIHBIE KapOOHOBBIX
KUCIOT. [ Maponn3 CioxKHbBIX
3¢upoB

Kupsr: TUAPOJINS,
IPUMEHEHHE,

https://resh.edu.ru/subject/lesson/5952/start/150631/

26



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/

OuoJioruyeckas POJIb JKHUPOB

27

VYriaeBonasl: COCTaB,
KIJIaCCH(UKAIHUSI.
Baxuneimme
NPEACTaBUTENN:  TJIIOKO3a,
bpykTO3a, caxapo3a

https://resh.edu.ru/subject/lesson/6150/start/150687/

28

29

Kpaxman u nemnosnosa Kak
IIPUPOJHBIE ITOTUMEPBI

Kontponbnas pabora Ne 2
no pazneny
«Kucnopoaconepxaine

OpraHUYECKUE COCAMHEHUS»

https://resh.edu.ru/subject/lesson/5413/start/150714/

30

31

AMMHBI: MCTUJIaMHNH n
AHUJIMH

AMHUHOKHUCIOTHI KakK
amM(pOoTepHblE OpraHNYECKHe
COCIMHEHHS, 1704
OMOJIOTMYECKOE 3HAuYCHMUE.
Ilentuapl

https://resh.edu.ru/subject/lesson/6296/start/212589/

https://resh.edu.ru/subject/lesson/4743/start/150742/

32

benkm kak  mpuponHble
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

https://resh.edu.ru/subject/lesson/4743/start/150742/

33

OCHOBHBIE IOHATUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COeIMHEHUN

34

OCHOBHBIC METOJBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. IlmacTmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34

https://resh.edu.ru/subject/lesson/6296/start/212589/
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https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/

11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JJleKTPOHHBbIe HHU(PpPOBBIE 00pa3oBaTebHbIE
pecypcsbl

XUMHAYECKUH JJIEMEHT.
ATtoM. DNIeKTpOHHAs
KOH(UTYypaIys aToMOB

https://resh.edu.ru/subject/lesson/6479/start/150989/

[lepuonnueckuii  3akoH U
[Iepnonnueckas cucrema
XUMHUYECKUX 3JIEMEHTOB /.
H. MenneneeBa, nx CBSA3b C
COBPEMEHHOM Teopuei
CTPOCHHUS ATOMOB

3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMHUYECKHUX
3JIEMEHTOB M MX COEIUHEHHI
o rpynmaMm H NepHoJaM.
3HaueHue MepUOUYECKOrO
3aKOHa u CUCTEMBI
XUMHUYECKUX 35iemenToB J[. 1.
MeHngeneeBa B pa3BUTUHU
HayKu

Crpoenue BEILIECTBA.
Xumudeckasi CBsi3b, €€ BUJIBL;
MEXaHU3MBI obOpa3oBaHus
KOBAJIEHTHOM CBSI3H.
Bonxoponnas cBs3b

https://resh.edu.ru/subject/lesson/5581/start/151081/

https://resh.edu.ru/subject/lesson/5911/start/151053/

BanenTtHoCTb.
DJIEKTPOOTPHULIATETBHOCT.
Crenenn OKHCJICHHUSL.
BemecTtBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

https://resh.edu.ru/subject/lesson/6332/start/151021/
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https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/6332/start/151021/

[lonsiTue 0  AWCHEPCHBIX
cucremax. HcTtuHHBIE WU
KOJIJIOUHEIC pacTBOPBI.
MaccoBasi 10jIs BeEIIeCcTBa B
pactBope

https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccudukanms u
HOMEHKJIATypa
HEOPraHMYECKUX
coenqnHeHnid. I 'eHeTmueckas
CBSI3b HEOPraHMYECKUX
BEIIIECTB, Pa3IMYHBIX
KJIACCOB

10

11

Knaccudukanms
XMMHYECKUX  peakluil B
HEOpraHWYeCcKoi H
OpraHMYEeCKON XUMUH. 3aKOH
COXpaHEHHUs MacCChl BEILIECTB;
3aKOH COXpaHEHUs u
MIPEBpAIICHUs] SHEPrUu IpHU
XUMHUYECKHUX PEAKIIUSIX

Ckopoctb peaxkuuu.
Oo6patumele peaxkuuu.
XHUMUYECKOE PAaBHOBECHE

IIpaktuyeckas pabdora Ne 1.
«BnusHue pa3IMYHBIX
(dakTOpoB  Ha  CKOpOCTh
XUMHUYECKON PEAKIIUN»

DIIEKTPOIUTHYECKAS

muccounuanus. [lonstue o
BOJIOPOJTHOM roKasarese
(pH) pacrBopa. Peakuuu
noHHOTO OoOMeHa. ['maponus
OpPraHUYECKUX u

https://resh.edu.ru/subject/lesson/4938/start/151107/

https://resh.edu.ru/subject/lesson/5912/start/92791/



https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/start/92791/

HCOPraHN4YCCKUX BCIICCTB

12

OKuCINTEIIHFHO-
BOCCTAHOBUTCIILHBIC
peaKIuu. [TousTue 00
3JIEKTPOJIM3E paACIJIaBOB U
pacTBOPOB COJIEH

https://resh.edu.ru/subject/lesson/3523/start/151161/

13

Kontponbnas padora Ne 1 mo
pazaeny «Teopernueckue
OCHOBBI XUMUU

14

Mertasibl, UX HOJOXKEHHUE B
[Iepunonnueckon cucreme
XUMHUYECKHX 3JIeMEHTOB /.
n. Menneneena 51
0COOEHHOCTH CTPOEHUs
atromMoB. O0mue Qu3ndeckue
CBOWCTBa METAJIJIOB

https://resh.edu.ru/subject/lesson/3523/start/151161/

15

16

17

18

19

CrutaBbl METaJUIOB.
DNEeKTPOXUMHYECKUH  psif
HanpsHKeHUH MeTalyioB

XUMUYECKUE CBOMCTBA
BAKHEUILINX METaJIOB
(HaTpuil, Kamuil, KaJbIHii,
MarHuif, amlOMUHUN) U UX
COETUHEHUN

XuMuyeckme CBOICTBa
XpoMma, MeIn H HX
COETUHEHUN
XuMuyeckme CBOICTBa
IIMHKA, JKejle3a M HX
COETUHEHUN

[IpakTrueckas padora No 2.
"Pemienue

https://resh.edu.ru/subject/lesson/3523/start/151161/

https://resh.edu.ru/subject/lesson/5814/start/151239/

https://resh.edu.ru/subject/lesson/5814/start/151239/
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https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/

AKCIICPUMEHTAIIbHBIX  3a/1a4
o teme «MeTtais"

Hemeramipl, ux IOJIOXKCHHE

B llepuogmueckoil cucreme
XUMHUYECKUX dJIeMEHTOB /.

20 0 https://resh.edu.ru/subject/lesson/5939/start/151320/
n. Menpeneena u
0COOEHHOCTH CTPOCHUS
aTOMOB
duznyeckue CBOIiCTBa
HEMETAJUIOB.  AJtoTponust
21 HeMeTa/ioB  (Ha IpuMmepe 1 https://resh.edu.ru/subject/lesson/5913/start/151347/
KHCIIoposia, cepbl, ¢ocdopa
U yIJIepoJa)
XuMudeckue CBOIiCTBa
22 rajJlorTeHoB, Ceppl W  HuX 0
COEAMHEHUI
XUMHUYECKHe CBOMCTBA
23 azota, ¢ocoppa u WHX 0
COCIMHEHHI
XUMUYECKUE CBOIICTBa
24 yriepona, KpPeMHUS W WX 0 https://resh.edu.ru/subject/lesson/3514/start/151429/
COEAMHEHHI
[IpumeHeHne  BaKHEMIIMX
25 HEMETAJJIOB u ux 0
COETUHEHUN
O600mmenue "
CUCTEMaTHU3alisl 3HAHUW 110
26 Teme «Hemetanmbny. 0
Boruucnenus nmo ypaBHeHUsIM
XUMUYECKHX  peakuud |
TEPMOXUMHUYECKUE PACUETHI
27 [IpakTrueckas padora Ne 3. 1
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https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/3514/start/151429/

«Penrenue
SKCIEPUMEHTAIbHBIX  3a/1a4
no teme "Hemeramier'»

28

Kontponbnas padora Ne 2 mo
TeMaM «MeTamibe» "
«Hemertamie

29

30

Heopranuueckue u
OpraHUYECKUE KHCJIOTBI.
Heopranunueckue u
OpraHUYECKUE OCHOBAHUS

AwmdorepHbie
HEOPraHU4ecKHue u
OpPTaHUYECKHUE COCTUHECHHUS.
['enetnyeckast CBSI3b
HEOPTraHUYECKUX u
OpPraHUYECKUX BEIIECTB

https://resh.edu.ru/subject/lesson/4960/start/151374/

31

32

Ponb xumuu B oOecrieueHHH
JKOJIOTHYECCKOM,
JHEPreTUYECKON M IHUILEBOU
0€30MacHOCTH, pa3sBUTHU
MEIUILINHEI

[IpenacraBnenuss o6 oOmMX
Hay4HbIX MPUHIUIIAX
MIPOMBIIIJICHHOTO TOTYYeHUS
Ba)KHEHUIIIX BEIISCTB

https://resh.edu.ru/subject/lesson/3504/start/151485/

33
34

UenoBek B MHUpE BEUIECTB U
MaTepUajoB

XUMHUA U 3J0POBBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

34
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https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
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YYEBHO-METOJINYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
NPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* Xumus, 10 knacc/ Pymsutuc I'.E., @®enpaman @.I'., AkunonepHoe obmectBo «M3marenbcTBo
«IIpocserienune»

* Xumus, 11 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkimorepHoe oomectBo «M3m1arenbcTBo
«IIpocsemenune»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

Pameuxuit A. M., Xumus. Jumaktuueckuid marepuan. 10-11 knaccel. M3narenbcTBO
"ITpocBenienue".

Panmenkuit A. M., TpeHHpOBOYHBIE M TNpPOBEpPOUYHBIe pabOThl Mo XxumuH. 10-11 Kiacchl.
N3narensctBo "[IpocBenienue”

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. https://resh.edu.ru
2. https://infourok.ru
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