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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
@DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX opranm3auusax Poccuiickoir ®exepanuu, peagu3yOIMX
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
BocnuTaHus B Poccuiickoit @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 oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHLIENTYaJIbHBIEC ITOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJI€H, COJCp)KaHUs, PEe3yJbTaTOB OOY4YCHHS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM peaju3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIoBeKa, a TaKKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpEZeNeHbl B IMporpaMMme IO XMMHUHM € Y4€TOM CHEHM(DUKU HAayKHM XUMHH, €€
3HAYECHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBLHOM KM3HM OOIIECTBA, a TAKXKE ¢ YIETOM 0OLINX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMUS Kak 3J€MEHT CUCTEMbl €CTECTBEHHbBIX HayK UIpaeT 0coOyro poJib B COBPEMEHHOU
LUBUJIM3ALMHM, B CO3/IaHWM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYKaroIlleM MHUpPE KaK O €IMHCTBE MPUPObl U YeIOBeKa, KOTopoe (HopMUpYeTCs B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
4eJ0BEYECTBA — CHIPEBOM, HSHEPreTHYecKoil, MUIIEeBOH, SKOJIOrHYecKoil Oe3omacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH M NPUHLUUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipefiMeTa «XuMUs» SBISAIOTCS 0azoBble Kypcbl — «OpraHnuyeckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEP)KaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKOW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0lIel XUMHM) U OpraHndeckol xumuu. @opMHUpOBaHUE TAHHOM CHCTEMBI 3HAHUI
IpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpOBaHA B MPOrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3y4EHHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BeEIlecTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHS OPraHMYECKUX COCIUHEHHH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUMU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YIJIIEBOJOPOAOB JIO
CIIOKHBIX OMOJIOTMYECKH AaKTHUBHBIX COEAMHEHMH. B Kypce opraHnueckoid XHMHU HOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHUs B NpeaAMeTe «XUMHUsS» 0a30BOro ypoBHSI paccMaTpUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas U HEOpPraHWYECKask XUMHUsS» OOYJAIOIIUMCS MPEIOCTABIISETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BaOXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX TPHIIOKECHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOTHCHUS 3HAHUHN, PeIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxanue
ydaeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOJIHBIX SIBJICHUI MyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
YHEPTEeTUUYECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUAaJIOB.

B muiane pemeHuss 3amad  BOCIHMTAHUSA, Pa3BUTHS W COIMANU3ALMU  OOYyYaroIIMXCs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCATbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPoOJieM, IMOMCKa, aHAJIu3a 1
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENLCKOM IEATETLHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B nmpakTtuke npenoiaBaHus XUMUHM KaKk Ha YpOBHE OCHOBHOTO OOIIeT0 00pa30BaHUs, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (QOpMUpPOBaHME OCHOB XWMHUYECKOM HAyKHM Kak o00JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IESIMU HU3y4YEHUS TpeaMeTa «XHUMHUs» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
¢dbyHaaMeHTanbHbBIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX ISl MIPHUOOPETEHUsI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JSKCIIEPUMEHTa, COONIOJICHHEM IMpaBUi 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, copepkarenbHas XapakTepUCTHKA LI€JIeH U 3a7a4 U3Y4YEHHUs NpEAMETa B
porpaMMme 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B CcHCTeMe cpeaHero ooOmiero ooOpaszoBanus. CeromHss B TPENONaBaHUM XHWMHUU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOO0ydeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIEr0 HE HAOOpOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TnpH H3ydeHMHM TpenMera «XUMHS» JOMHUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCJIOBUSM JUHAMUYHO  DPa3BUBAIOLIETOCS  MUDA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHE Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHLIMN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XMUMHUH, a TAKXKE JISI OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEbHO INPHOOpETaTh HOBbIE 3HAaHUS 10 XUMHU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTHH JJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOpMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOUINXCS ACCOIIMATUBHOTO U IOTUYECKOTO MBITIIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TYMaHHUCTHUECKOH HaIpaBlI€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB M COXpPaHEHUs MPHUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, a TaKXKe MPUOOPETEHUsI OIbITa MCIOJIL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpegHero o0miero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAYYHBIE TPEAMETHI.



OO01ee yuCiIo 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

B nauane yueonozo 60 ecex cmynenax oo0yuenusn 6xo0Hol KOHmMpPOJib, 8 KOHYe yueOHo20 200a
npomexcymounas ammecmayusn: OughghepeHyuposannbvlil 3auem.



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUHU

[IpenMeT opraHMYECKO XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B MOJIyYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHMAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB U UX INPEBpAILEHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN psJl. DTUIEH U IPONUJIEH — MPOCTEHUIINe
IPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIyY€HUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs,, TOMOJIOTMYECKUH psia. AleTuiaeH —
NPOCTEHIINN MPECTaBUTENb AJKUHOB: COCTaB, CTPOeHHUE, (U3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAHUS W HUTPOBAHUsA), TOJIyu€HHE M TNpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuPoOsanus U HUmMpo6anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOAOPOJaMH,
MIPUHAUICKAMMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKU YTaeBoAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEQTSHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCcKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MTPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb 1 NPOIYKThI €ro nepepaboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBa HJIM MPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTPOEHUE, (U3HYECKHUe U
XUMHUYECKHE CBOWCTBA (PEAKLUU C AKTHBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),




npuMeHeHue. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIUPTOB. JeficTBHE METaHOIa U STaHOJIa
Ha OpraHu3M 4elloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJEMCTBUE CO IMIETOYHBIMY METAJIAMHU, KAUeCTBEHHAsl PEaKIMsl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa U
STHJICHTJIUKOJIS.

@eHol: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHI: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peaklUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKIHH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIHME IS KIacca KUCIIOT, PEaKIHs
sTepudUKalM), MOoIydeHHe M mnpuMeHeHue. CreapuHOBas U OJEHMHOBAs KUCJIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX Molollee JeiicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. | MAPOIN3 CIOKHBIX A(PHUPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YTneBoapl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumogeiictBue ¢ ruapoxkcuaom meau(ll), okucieHne amMmuayHBIM PacTBOPOM
okcugma cepebpa(l), BoccraHOBICHHE, OpOKCHHE TJIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupojHbie nonumepsl. CTpoeHHe Kpaxmaya U LEeJIHI03bL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs PEaKLUs C UOJA0M).

OKcliepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpAllCHHi: INpOBEJECHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KayeCTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcuiaoM Mmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue mnuepuHa ¢ ruapokcugoM Meau(ll)), anpnerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEIACHUE MPAKTUUYECKOW pabOTHI: CBOWMCTBAa pacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMUYECTBA
HCXOJHOIO BEIIECTBAa WM NPOAYKTAa pEakUUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benku Kak MpUpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpUYHAS U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUs! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue u
ONHCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, I[IBETHBIC
peaxiuu OEIKOoB.

BbicokomosieKy IsipHbIe COeIUHEHHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alH, CpeHssl MoJIeKyJspHas Macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHS.



DKcrepUMEHTAbHbIE METO/bl M3YUYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanust MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCST Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTecTBEHHO-HAYYHBIC TOHSTHS: SBICHHE, HAy4YHBIH (DaKT, TUMOTE3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHHE, H3MEPEHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonOrys: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEICTRA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUeCKud dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUuecKue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTaH, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpeneneHust SIEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB NEPBBIX UYETHIPEX MEPHOIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOI TeopHel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAyKH.

CrpoeHue BeliecTBa. XHUMHMUECKas CBs3b. Buibpl XMMHYECKOH CBS3M (KOBaJICHTHas
HEeNnoJIsipHasl U TOJSpHAas, MOHHas, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemniectBa MONEKYISPHOIO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJJIOMIHBIE pacTBOpBL. MaccoBast 1o
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHH4eCcKHX
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHMS U NPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3M4HbIX (QakTopoB. OOpaTHMble peaklUu.
XuMmnyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.



DOnekrponuTnueckas auccoruanus. CuibHble W ciaabble 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUHU.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALMS
tabmui «llepuoguyeckas cucrema xumuueckux sneMeHtoB J[. WM. MenpaeneeBa», u3yueHue
MoJielel KPUCTAJUIMYECKUX pemEéToK, HaOJII0AeHHEe U ONUCAaHUE JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PAaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAJIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIUM.

Pacuérnble 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XMMHUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM IOHSATHUS «MACCOBAs JI0JIS BEILIECTBAY.

Heopranuveckasi xumust

Hemerannbl. Ilonmoxxenue HemeramioB B Ilepuonnueckoi cuCTeME XUMHUYECKHUX
sanementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI aToMoB. (Du3Hueckue CBONCTBA
HEMETAJUIOB. AJUTOTPOTIHS HEMETAIOB (Ha IpUMepe KUCIopoia, cephl, (hocdopa u yrieposaa).

XUMHYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOreHoOB, cephl, a3oTa, docdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTauioB. Obmue
duznueckue cBoiictBa MeTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUYECKUN P HAMpsHKEHUM
METAJJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUINIUX METAIOB (HATpPUH, KaJIWid, KaJablid, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHBIE METOJbl H3yYEHHs BEHIECTB M UMX TNPEBPAIICHUN: HU3YYCHUE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIICHUE HKCIEePHUMEHTAIbHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMH BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET MTPUMECH.

XuMUA 4 KA3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKunii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO TMOJNYyYeHUs
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB U MAaTEPHAIOB: BaKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuajabl s DJICKTPOHHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaJIbHbIC yI0OpEHUS.

XuMHST U 3]I0POBBhE HYEJIOBEKA: IMpaBHJIa HMCIOJBb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO MCIIOIH30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanmu3zanius MEXNpEAMETHBIX CBSA3EH MPU M3y4EeHUH OOIIel M HEOPraHUYEeCKOW XMMHU B
11 kyacce oCyIecTBIsIETCS Yepe3 UCIMOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHH,



TaK M MOHSTHUH, SBJISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOPHS,
aHalKW3,  CHHTE3,  KilacCU(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DIKCIIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOIL,
pPaZMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIEeCTBa, (PU3NYECKUE BEIIMYUHBI U €AUHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO35ICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MIPOMBIIIIIEHHOCTh, (papMalneBTHUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaliOB, 3JEKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUHU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOIT'PAMMBI I10 XM HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
porpaMM CpeaHEro o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKON TPaKIAHCKOH HACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIECIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHHN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAyKU XUMHUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHUCTEME XHUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTD KU3HEHHBIE IIJIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
rpaXAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M TPaBHJIAMHU IOBEACHMUS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUs» OTPaKaT cHOPMUPOBAHHOCTH
OMbITAa TIO3HABATENbHOM M TPAKTHYECKOW IEeATENbHOCTH OOy4aloluXcs IO pealu3alud
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPE/ACTABJICHUS] O COIMAIBHBIX HOPMAaxX W TpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3AaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI IPYTUX
MIPU aHAJIHM3€E Pa3INYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUYECTBEHHOM
XUMUU;

YBa)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHHS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHO)KCHHS HAYKHU €CTh pe3ysbTaT JJIUTEIbHBIX HaOII0ICHUMH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYACh Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IIOBEICHME W IIOCTYIIKM CBOMX TOBApUILEH C MO3ULHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMaHMUA LEHHOCTEH 310pOBOr0 M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYZLOBOU I€ATENBHOCTH;

NOHMMAaHHUA LEHHOCTH TPAaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO O€30MaCHOTO
IIOBEJICHUS B CUTYyallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHKOB, KypeHHUsI);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JEeSITEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELIEHUU IPAKTUYECKUX 3a1ad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3ingHOro poAa, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOM I€ATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluy COOCTBEHHBIX >KM3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKHU 11€JIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATUS JEUCTBUI, MPUHOCAIIMX BpEJ] OKpYXKaloUlel MpUpOAHON cpene,
YMEHUSI TPOTHO3UPOBAaTh HEOJAronpHUsATHBIE SKOJIOTHYECKHE MOCIECTBHUS MPEeANPUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HaNpaBICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMAJIBHOMN MPaKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YelOBEKa, B TMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH WU
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHM JJIS COBPEMEHHOM IUBMWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEHIEHUH TI100aTbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHUHU  MEIMIIMHBL,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBa;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUS ie7aTh 000CHOBaHHbIEC 3aKJIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB U MMEIOLIMXCS IaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IM4HbIX cdepax npodeccuoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIe) OOIIeHAYYHbIE TOHATHUS, OTPAXKAOIIUE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHUBEPCAJIbHBIC yueOHbIe JNEUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHPOBO33PCHUCCKHUEC 3HAHUA U YHHUBCPCAJIBbHBIC y‘-Ie6HI)Ie I[eI\/’ICTBI/If[ B IIO3HABAaTCIILHON U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OsJjiajieHNe YHUBEPCAJILHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JAeHCTBUSIMH:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATEIILHO (POPMYNUPOBaTh M aKTYalIM3MpPOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENEeNATh IENN JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C MMOCTABJICHHBIMHU LIEIISIMU;

HCIIOJIB30BaTh IHpHU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACISATH
XapakTepHbIC TMPH3HAKKM TIOHATHH W yCTaHAaBIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBECTCTBYIOIINEC MOHATHUA IJIA 00BsCHEHNS OTACIIBbHBIX q)aKTOB n ﬂBJ'IeHI/II\/JI;

BBIOUPATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(DUKAIIMU BEIIECTB U XUMUYECKUX PEaKIIHIA;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOHUTH JIOTUYECKHE PACCYXICHUS (WHAYKTHBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIATH 3aKOHOMECPHOCTH W IMMPOTHBOPCUYHA B paCCMaTPUBACMBIX SBJICHUSX, (bOpMy.]'II/IpOBaTI)
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATH B IPOLUECCCEC MO3HAHMA, UCITIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIMU — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/ad, MPUMEHSITh HAa3BAaHHBIC MOJICIBHBIC MPEICTABICHUS
JJI1 BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB H XUMHUYCCKUX peaKHHI\/'I.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIQJIETh OCHOBAMM METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB U XUMUYECKUX PEAKIU;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt QOPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
MPaKTUYECKUX 3aJ1a4, MPUMEHEHUIO Pa3IUYHBIX METO/I0OB ITO3HAHMUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKAX wuHMOpManuu (HAYIHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3UYHBIX BUIAOB M (HOpPM TIPEICTABIICHUS, KPUTHICCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMyIUpOBaTh 3aMpoChl U MPUMEHSITh PA3IUYHBIE METOABl TMPU IOUCKE M O0TOOpE
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

PHOOPETaTh OMBIT MCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATH ONTUMAIBHYIO (DOpMY TpEICTaBICHUS HHPOPMAITUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHbIH $A3BIK B KayeCTBE CpeACTBa Mpu padoTe € XUMHUYECKOU
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISTHOCTH.

OBjaseHue YHHBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJae€MOW TEMBI B XOJie AHANIOTa W/WUIH TUCKYCCHH,
BBICKA3bIBaTh HJIed, (HOPMYIHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYNIaTh C IPE3EHTAIel pe3yIbTaTOB MO3HABATEIbHOM AESITENBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIOJHEHHUH XUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTU4YEeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOTO MpoeKkTa M (OPMYIHUPOBATh BBIBOJBI MO pe3ylbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0J1€ 00CYXICHHSI 1 OOMEHa MHEHUSIMH.

OByaieHUe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMHU JAeHCTBHAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATh CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ 1eNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
MpeiaraeMblil alrOPUTM JCHCTBUN TIPU BBHITIOJHEHUN YUE€OHBIX W UCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanbomee Y(h(GEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOTyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaAKITUIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENbHOCTM Ha OCHOBE CcaMOaHalu3a |
CaMOOLEHKH.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
Hay4YHOHl KapTHHBI MHUpa, POJIM XUMHUHM B IIO3HAHUM SIBJICHUN NPHUPOIbl, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIAJICHUE CUCTEMOM XUMHMUECKUX 3HaHUH, KOTOpas BKJIKYAeT: OCHOBOIIOJAraroliue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAsE Macca, MOJIIPHBIH OO0BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHATbHAS TPYNNa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psd, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOA M a30TCOJIEPIKAIIUE COCIMHEHUSI, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS ); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHHSI OpraHMYeCKUX
BemecTB A. M. bBytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI $3bIK XUMHM; MHPOBO33PEHYECKHE 3HAHUSA, JISKAIIME B OCHOBE NOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUH U 0€30MacCHOM UCIOJIb30BAHNU BaKHEHIIMX OPraHUYECKUX BELECTB B OBITY
U TIPAKTHYECKON A TETHbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBIABIIATH XapaKTE€PHbIC IPU3HAKY MOHATHUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE MMOHSITHS IIPU ONMCAHUH COCTaBa, CTPOCHUS U
IPEBpALCHUI OPraHNYECKUX COeITMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTAaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHMUECKUX BEIIECTB
¥ ypaBHEHUH XMMHYECKHX PEAKIMH, N3TOTaBIMBATh MOJICIN MOJIEKYJl OPTaHMYECKHX BEUICCTB
JUI WITIOCTPALMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTAaHABIUBATh NPUHAIICKHOCTh U3YYEHHBIX OPTaHUYECKHX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJIEHHOMY KJIAcCy/TpyIiie COEAUHEHUMN
(YrineBoopoasl, KHCIOPOJI W a30TCOJACPKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISPHBIC
COEIMHEHUs), JaBaTh MM Ha3BaHMs no cucremarndeckoi Homenkiatype (IUPAC), a takke
NPUBO/INTh TPHUBHAJBHBIC HAa3BAaHHs OTIECIBHBIX OPraHUYECKHUX BEHIECTB (ITHJICH, MPOIMIIEH,
alleTWiIeH, JSTWIEHIJMKONb, TIHMLUEpHUH, (eHomn, ¢dopManbAeru, aneTaabAerusl, MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XUMHYECKOW CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHApHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa a1 oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepu3oBaTb COCTaB, CTPOEHHUE, (QHU3UUECKUE U
XUMHYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeH3omn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUIEPUH, (PEHOJ, aleTalbIACTH I, MypPaBbUHAS U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMmas, LeJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKAY HHUMH ypPaBHEHHUSMH COOTBETCTBYIOIIMX XWMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

Cc(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh WCTOYHHKH YTIIEBOJOPOJIHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIYUCICHHUS IO XUMHYECKUM YPAaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOMHOTO BEMIECTBA WM TPOAYKTa PEAKIIMH O W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/IHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHHI BIaJIeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, MCHOJB3yEMbIX B XHMHHM INPHU H3YYCHHHM BEUIECTB M XHWMHUYECKUX SBJICHUH
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIOATh MpaBUjia MOJb30BaHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUN OSKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPU HArpeBaHUU, MOJyYE€HUE HTHIICHA U U3YUYCHHE €ro
CBOWCTB, KayeCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OEIKOB TNpHu
HarpeBaHuM, IIBETHbIC PEAKI[MU OEJITKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPATOPHBIM 00OpYAOBAaHHEM, MPEICTABIATH PE3YIbTAThI
XUMHYECKOT0 H3KCIepuMeHTa B (opMe 3alucd YpaBHEHUU COOTBETCTBYIOLIUX pEAKIUl u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MH(POpMauu, UHTEpHET U APYTruXx);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpY’Kalolllel MPUPOIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS Ha JKUBBIE OPTraHU3MbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
npuMepax crocoObl YMEHBIICHHUS U MPEJOTBPAIICHHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YEJI0BEKa;

IUIsE 00y4YarolUXCsl ¢ OrPAaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbS: YMEHUE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUISL  CIIETIBIX M CJNAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh pelbeHO-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XWMHUYECKOW COCTaBISIONMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIHHOW TI'PaMOTHOCTH, HEOOXOJUMOW st
pelieHusT TPAaKTHUYECKUX 3adad M HKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATaroIINe
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKUCTICHUs, XUMHYECKass CBs3b (KOBaJIGHTHAs, WOHHAsI, METAUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKasi  peléTKa, TUIBI XMMHUYECKHX  peakUuid, pacTBOp, DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAILIEHUS SHEPTUU MPU XUMUUYECKUX
peaKHI/IZX), SaKOHOMepHOCTI/I, CI/IMBOJ'II/IIIGCKI/II\/'I SI3BIK XHUMUH, MHpOBOSSpeH‘IeCKI/Ie 3HaHUA,
JeXalue B OCHOBE IMOHMMaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBIICHUU,
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBE, MOJYUYCHUH M O€30MaCHOM HCIOJIb30BAaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;



c(OpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTepPHbIC MPU3HAKH MOHATHUH, yCTaHABIUBATD
UX B3aUMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIHME MOHATHUS MPU ONHUCAHUU HEOPTaHMYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XWUMHUYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) um TpuBHManbHBIC Ha3BaHHWS OTJACIbHBIX HEOPTraHWYECKUX BeEIIeCTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEralmi€Has W3BECTb, IIUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJeHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYEeCcKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIEKHOCTh HEOPTraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. U.
MenzeneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
coelMHEeHUH 1o nepuoaam u rpynnam [lepuoaundeckoit cucrembl Xumuueckux snemeHTos /1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, IOJATBEPXKIATh CYIIECTBOBaHHUE
TEHETUYECKON CBSI3M MEXKJY HEOPraHWYeCKHMMH BEIECTBAMH C IIOMOIIbI) ypaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMX BeUIeCTB, TEIUIOBOMY 3(hdexTy peaxuuu,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, yJacTHUIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUMThIBas YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUI TNPOBOAUTH PEAKIMH, MOJITBEPXKAAIOLINE KadeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABIEHHSI AIEKTPOHHOIO OajlaHca ATUX peaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeicTeus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XHWMHYECKHE IIPOLECChI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHui 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XMMHUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TMPOBOAMUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUH Ta30B NMPU XHUMHUYECKUX
peaKIMax, Macchl BellecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce



Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIUIOBOro 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJE30BAHUS XUMUYECKOW TOCYION U
1ab0opaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBujia OOpalleHus ¢ BEIIECTBAaMH B COOTBETCTBUU C
MHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEIIECTB C MOMOLIbI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3iNYHbIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, Ka4eCTBEHHBIE PEAaKIMH Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3aza4y no temMaM «Meramwiel» U «Hemeramibl») B COOTBETCTBUM C IpaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yIbTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxkuuii 1 GOopMyIHPOBATH BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHUIO,
MOJIyYaeMyIl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHeT U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBE/IEHNA B OBITY M TPYIOBOM JEATENbHOCTH B LEISIX COXPAHEHMs] CBOEro 3JI0pOBbS U
OKpY’Karollle MPUPOIHON cpenbl, 0OCO3HABAaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YelIOBEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHSATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCsi: YMEHHME HCIIOJIb30BaTh pelbedHo-
TOYCUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gpopmyit.



TEMATHYECKOE INTAHUPOBAHHUE
10 KIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LN (POBbLIE)

Ne m/n NMPOrpaMmblI Bcero KO};E%‘::;‘:"W l'[paplc: 6‘:::::“"(3 o0pa3oBaTejbHbIE PeCypPChl
Pa3znea 1. TeopeTudeckne 0CHOBbI OPraHUYeCKOH XUMUM
[Ipeamer opraHM4ecKoi XUMHH. EMI_HM KOILIICKILA .HOP
http://school-collection.edu.ru/
1.1 Teopus CTPOCHHUS OPraHMueCKuX 3 1 0 POIII
cocausenuii A. M. Byrneposa https://resh.edu.ru/subject/4/11/
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
Ennnas xomnekuus LJOP
2.1 [IpenenpHBIC YTIIEBOIOPOIBI — ATKAHBI 2 0 0 ?)g%/SChOOI_COIIeCtlon'edu'rU/
https://resh.edu.ru/subject/4/11/
Ennnas xomnexuus [JOP
HenpenenbHble yriaeBo10pOIbL: http://school-collection.edu.ru/
2.2 aJIKCHBI, aJIKaIMCHBI, aJJKUHBI 6 0 1 POII
https://resh.edu.ru/subject/4/11/
Ennnas xonneknus LJOP
2.3 ApomaTruueckue yriaeBoaopoabl 2 0 0 ?)g%/SChOOI_COIIeCtlon'edu'rU/
https://resh.edu.ru/subject/4/11/
Ennnas xomnexaus [JOP
24 [TpuponHBIE HCTOYHUKU 3 1 0 http://school-collection.edu.ru/
YTJIEBOJIOPOJIOB M MIX TepepadoTka POIII
https://resh.edu.ru/subject/4/11/
Hroro 1o pasneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cruptel. denon 3 0 0 Ennnas xomnexmus [JOP



http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/

http://school-collection.edu.ru/
POIII
https://resh.edu.ru/subject/4/11/

Anbneruasl. KapOoHOBBIE KHCIIOTHI.

Enunas xonnekuus LJOP
http://school-collection.edu.ru/

3.2 CnoxxHble A(UPBI ! PoOII
https://resh.edu.ru/subject/4/11/
Ennnas xomneknus LHOP
http://school-collection.edu.ru/
3.3 VrieBoasl 3 POII
https://resh.edu.ru/subject/4/11/
Htoro no pazneny 13
Pa3znea 4. A3oTconepxamye OpraHudecKkue coe{uHeHust
Ennnas xomnexuus [JOP
4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 gg%/SChOOI_COIIeCtIon'edu'rU/
https://resh.edu.ru/subject/4/11/
Wroro no pazneny 3
Pa3pnen S. BeicokoMoJIeKy I pHBIE COeAUHEHUA
Ennnas xonnekuus LJOP
51 [Tnactmaccel. Kayuyku. Bonokna 2 ?)g%/SChOOI_COIIeCtlon'edu'rU/
https://resh.edu.ru/subject/4/11/
Hroro no pazgeny 2
OBUIEE KOJIMNYECTBO YACOB 110 34

ITPOI'PAMME



http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/

HaumenoBanue pa3aesioB U TEM

11 KIIACC
KonuyectBo yacoB

DJIeKTpOHHbIe (LM (pPOBbIE)

Ne n/n NMPOrpamMMbl Bcero KO};Z%‘:)‘];Z?]’W Hpa{:‘;;:;iclkue oOpa3oBaTe/ibHbIE pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuit Enunas komnexnus LHOP
3akoH u I[lepuoauyeckas cucrema http://school-collection.edu.ru/
11 XUMHYECKUX 31eMeHTOB [[. U. 3 ! 0 PolI
Meneneesa https://resh.edu.ru/subject/4/11/
Ennnas xomnekuus LJOP
19 Crpoenue BemectBa. MHOrooopasue 4 0 0 http://school-collection.edu.ru/
BEIIECTB POII
https://resh.edu.ru/subject/4/11/
Ennnas xomnekuus LJOP
13 T — 6 0 1 ?)t;ri:[/l/school-colIectlon.edu.ru/
https://resh.edu.ru/subject/4/11/
Ennnas xomnexuus [JOP
Voo 1o paszeny 13 http://school-collection.edu.ru/
POIII
https://resh.edu.ru/subject/4/11/
Pa3nes 2. Heoprannyeckasi XuMust
Ennnas xonneknus LJOP
http://school-collection.edu.ru/
2.1 MerTanasl 6 0 1 POIII
https://resh.edu.ru/subject/4/11/
Enunas xonnekus [JOP
http://school-collection.edu.ru/
2.2 Hemeramner 9 1 1 POII
https://resh.edu.ru/subject/4/11/
2.3 CBsi3b HEOPTAHUYECKUX U OPTraHUUYECKUX 2 0 0 Enunas xomnexuust LIOP



http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/

BEILIECTB

http://school-collection.edu.ru/
POIII
https://resh.edu.ru/subject/4/11/

Hroro no pazueny 17

Pa3zgen 3. XumMus u ;Ku3HbL
Enunas xonnekuus LJOP
http://school-collection.edu.ru/

3.1 XHUMUS U )KU3Hb 4 POIII

https://resh.edu.ru/subject/4/11/

Hroro no pazneny 4

OBIIEE KO/IMUYECTBO YACOB 11O 34

IMPOI'PAMME



http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/

INIOYPOYHOE IINTAHUPOBAHUE
10 KIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoxa Bcero KontpoabHble | IIpakThieckue U3ydyeHus o0pa3oBaTejibHbIE PeCypPChI
padoTbI padoTbI
o Enunas xonnekuus LJOP
IIpenmeT opraHrYeCcKO XUMUH, ] .
& http://school-collection.edu.ru/
e€ BOBHMKHOBEHHUE, PA3BUTHE U 1 0 0 POIII
satierie https://resh.edu.ru/subject/4/11/
Teopust cTpoeHUs OPraHUuYECKUX Enunas komnexus LJOP
coenuHenuii A. M. Bytieposa, eé 1 0 0 http://school-collection.edu.ru/
OCHOBHBIE ITOJIOKCHHUS POIII
(Iloozomoeka K 6/K) https://resh.edu.ru/subject/4/11/
[IpencraBnenue o
KJIACCHU(PUKAIIUU OPTAHUICCKUX Enunas komnexus LJOP
BerecTB. Homenknarypa 1 1 0 http://school-collection.edu.ru/
(cucremaruueckas) u POl
TPUBHUAIILHBIC HAa3BaHUS https://resh.edu.ru/subject/4/11/
OpraHMYecKux BewecTs (B/k)
AJKaHBI: COCTaB U CTPOCHHE Emanas konrexus HOP
’ 1 CTp ’ http://school-collection.edu.ru/
TOMOJIOTHYCCKUN psift (AHanus 1 0 0 POIII
6/x) https://resh.edu.ru/subject/4/11/
Ennnas xomnexaus [JOP
MertaH 1 3TaH — TIpoCTenIINe http://school-collection.edu.ru/
1 0 0
MPEICTaBUTENN ATKAHOB POIII
https://resh.edu.ru/subject/4/11/
Ennnas xomneknus LJOP
AJIKEHBI: COCTaB M CTPOCHHE, http://school-collection.edu.ru/
. 1 0 0
CBOMCTBA POIII
https://resh.edu.ru/subject/4/11/
OTUJIEH U IPOIUJIEH — 1 0 0 Enunas xomnexuust LIOP



http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/

pocTeine mpeIcTaBuTeNn
AJIKEHOB

http://school-collection.edu.ru/
POIII
https://resh.edu.ru/subject/4/11/

[TpakTuueckas padota Ne 1.

Enunas xonnekuus LJOP
http://school-collection.edu.ru/

8 «[TonydyeHne STUIICHA U U3y4eHUE POIII
ero CBORCTEY https:/resh.edu.ru/subject/4/11/
Ankanuensl. byraguen-1,3 u Ennnas xomneknus LHOP
9 meTuaoyraauen-1,3. [MomyueHue http://school-collection.edu.ru/
CUHTETUYECKOIO KayyyKa U POIII
PE3UHBI https://resh.edu.ru/subject/4/11/
AJIKMHBI: COCTaB U 0COOEHHOCTH Enunas xomnekus LJOP
CTPOCHHS, TOMOJIOTHYCCKUMN PSJI. http://school-collection.edu.ru/
10 oo
AneTuiaeH — npocTenmit POII
IPE/ICTABUTEIb AJIKHHOB https://resh.edu.ru/subject/4/11/
Ennnas xomnexuus [JOP
11 BbrumciieHus Mo ypaBHEHHUIO http://school-collection.edu.ru/
XUMUYECKON pEeaKLun POIII
https://resh.edu.ru/subject/4/11/
Ennnas xomnexaus [JOP
ApeHbl: OEH301 U TOITYOJI. http://school-collection.edu.ru/
12
TOKCUYHOCTH apEHOB PO
https://resh.edu.ru/subject/4/11/
I'eHeTnveckas cBSI3b Enunas konnexius HOP
http://school-collection.edu.ru/
13 YTIIEBOIOPOAOB, TPHHATICIKAIIIHX POIII
K PASITHHEIM factau https:/resh.edu.ru/subject/4/11/
HI?IIZI;(())HI({)H:: p(I)(;T'O; HI:I K(fl HBIN Ta3 Enunas xonnexius HOP
yr FIOPOJIOB- TIPHPOZL http://school-collection.edu.ru/
14 Y TIONyTHBIE HE(TAHBIC Ta3bl, POII
HEQTS H MPOAYKTEI 8 https:/resh.edu.ru/subject/4/11/
nepepadboTKu
15 [TpupoaHbie UICTOYHUKHT Enunas komnexmus [JOP



http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/

YIJIEBOAOPOAOB: IPUPOIHBIH ra3
Y TIONTYTHBIE HETSIHBIE Ta3bl,
He(Th ¥ MPOIYKTHI €&
nepepadotku (Iloozomoeka k

K/p)

http://school-collection.edu.ru/
POIII
https://resh.edu.ru/subject/4/11/

KonTponbhas pabota no paszueny

16 «Yrnesonoponas» (K/P)
[IpenenbHBIC 0OTHOATOMHBIC Ennnas komiexuns .HOP
] http://school-collection.edu.ru/
17 CIIUPTBI: METAHOJ U 3TAHOI. PO
Bonoponuas cssb (Ananus 1/p) https://resh.edu.ru/subject/4/11/
Ennnas xomnekuus LJOP
18 MHOroaToMHbIE CITUPTHI: http://school-collection.edu.ru/
STUJICHTJIUKOJIb U TIULIEPUH POII
https://resh.edu.ru/subject/4/11/
DeHO: CTPOCHHUE MOJICKYITbI Ennnas konnexuus .HOP
’ http://school-collection.edu.ru/
19 ¢du3nvecKkre 1 XUMHYECKHIE POIII
CBOUCTRA, MPUMCHCHHC https://resh.edu.ru/subject/4/11/
Ennnas xomnexaus [JOP
20 Anprerunsl: GopMalbICTHI U http://school-collection.edu.ru/
areTagbpIerun. AeToH POIII
https://resh.edu.ru/subject/4/11/
OIHOOCHOBHBIE IIPE/IETbHBIE Enuras konnexius .HOP
http://school-collection.edu.ru/
21 KapOOHOBBIE KUCIIOTHI: POIII
MYPABBHHAT H yRCyCHax https://resh.edu.ru/subject/4/11/
Ennnas xomnexkmus [JOP
99 HpaKqueCKaﬂ pabora Ne 2. . http://school-collection.edu.ru/
«CBoiICTBA pacTBOpa YKCYCHOM POIII
KHCIOTBD) https://resh.edu.ru/subject/4/11/
23 CreapuHOBas U OJI€MHOBAs Ennnas xomneknus LJOP

KHCJIOThI, KaK IMPEACTAaBUTCIN

http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/

BBICHIHUX Kap6OHOBBIX KHUCJIOT

Mpru1a Kkak cOJIM BBICIHIUX

POII
https://resh.edu.ru/subject/4/11/
Ennnas xomneknus LJOP
http://school-collection.edu.ru/

24 KapOOHOBBIX KHCIIOT, UX MOFOIIEE POII
JlencTBue https://resh.edu.ru/subject/4/11/
CnoxHbIe 3(DUPHI KaK Enunas xomnexuus LHOP
IPOM3BO/IHBIC KAPOOHOBBIX http://school-collection.edu.ru/
25
KUCJOT. ['MaposIn3 CI0KHBIX POII
3¢upoB https://resh.edu.ru/subject/4/11/
Ennnas xomnexuus [JOP
JKupsbr: ruapoins, npuMeHEHHE, http://school-collection.edu.ru/
26
OuoJsiornueckasi pojb >KHPOB POl
https://resh.edu.ru/subject/4/11/
emoembaans, Baefme Exttas xoztexuns LIOP
M. http://school-collection.edu.ru/
27 MIPEACTABUTENH: TIIFOKO03a, POII
dpykTo3a, caxaposa ) .
(IToozomosxa x 114) https://resh.edu.ru/subject/4/11/
KontponbHas padoTa mo pazaeny
«Kucnopoaconepxarue
28
opranuyeckue coequHeHus» (I1A4-
oughpepenyuposannviit 3auem)
KpaxMal i LeILonosd Kk Ennnas xonnekuus LJOP
P HeJLmoI1o3 http://school-collection.edu.ru/
29 IPUPOJIHBIE MTOIUMEPHI (Ananus POII
114) https://resh.edu.ru/subject/4/11/
Ennnas xomnexkmus [JOP
http://school-collection.edu.ru/
30 AMUHEL: METHIIAMHUH U aHUINH POILI
https://resh.edu.ru/subject/4/11/
31 AMUHOKHUCIIOTH Kak aM(pOTepHbIS Enunas xomnexuust LJOP

OpTraHU4YCCKUC COCANHECHUA, UX

http://school-collection.edu.ru/



https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/

OHMOJIOTHYECKOE 3HAUECHUE.
IlenTnabr

OCHOBHBIE TTIOHATHS XUMHUHU

POII
https://resh.edu.ru/subject/4/11/
Ennnas xomneknus LJOP
http://school-collection.edu.ru/

32 BBICOKOMOJICK YIS PHBIX 1 POII
COCIMHEHIH https://resh.edu.ru/subject/4/11/
Benku kak mpupoHbIe Epunas konnexius HOP
PHpOZ http://school-collection.edu.ru/
33 BBICOKOMOJICKYJISIPHBIC 1 POIII
cocaHenIA https://resh.edu.ru/subject/4/11/
OCHOBHBIE METO/JIbI CHHTE3a Enunas komnexus LJOP
BBICOKOMOJIEKYJISIPHBIX http://school-collection.edu.ru/
34 . 1
coeqnuennii. Ilnactmaccsl, POIII
Kay4yKH, BOJIOKHA https://resh.edu.ru/subject/4/11/
OBHIEE KOJIMYECTBO YACOB I10 34

IHPOI'PAMME



https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/

11 KIIACC
KosaunyectBo yacos

Ne Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tema ypoxa Bcero Koutpoabneie  Ipaxruieckue U3YYeHHs oﬁpa301£)aTe.m>Hble (zgcypcm
padoTbI padoTbI
XUMUYECKUH AJIEMEHT. ATOM. EHH_HM KOIITCKITHI .HOP
1 DNeKTpoHHas KOHGHIypaLs 1 0 0 http://school-collection.edu.ru/
pOHHAas KO ypau POII
aTomop https://resh.edu.ru/subject/4/11/
[lepuonnueckuii 3aKoH 1
[Tepuonnueckas cucrema Enunas komnexus LJOP

5 XUMHUYECKHX d1eMeHToB 1. 1. 1 0 0 http://school-collection.edu.ru/
MenneneeBa, UX CBA3b C POIII
COBPEMEHHOM TCOPHEN CTPOCHUS https://resh.edu.ru/subject/4/11/
atomoB (Iloozomoeka K 6/k)
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKUX AJIEMEHTOB U
HX COEMHEHUI N0 TpyNIlaM U Enunas komnexus LJOP

3 nepuosiaM. 3HaYCHHE 1 1 0 http://school-collection.edu.ru/
MEPUOAUYECKOT0 3aKOHA U PolI
CHCTEMBI XUMHUYECKHX JIEMEHTOB https://resh.edu.ru/subject/4/11/
J.W. Menneneesa B pa3BUTUU
HaykH (B/k)

Crtpoenue BemiecTBa. XuMHUUYECKast Enunas xomnexmus [JOP

4 CBSI3b, €€ BUJIbI; MEXaHU3MBI 1 0 0 http://school-collection.edu.ru/
00pa3oBaHMs KOBAJEHTHOM CBSI3H. PO
Bonoponnas cBsi3b (Ananus 6/k) https://resh.edu.ru/subject/4/11/
Banenrrocts. Ennnas xomneknus LJOP
DJIEKTPOOTPHULIATETBHOCTD. ] .

5 Crenens okucienus. Bemecrsa 1 0 0 gg%/SChOOI_COIIecnon'edu'rU/
MOIIGKYJIAPHOTo 1 https://resh.edu.ru/subject/4/11/
HEMOJIEKYJISIPHOTO CTPOCHUS

6 [loHsiTHE O NUCTIEPCHBIX CUCTEMAX. 1 0 0 Ennnas xomneknus LJOP



http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/

VcTuHHbIE U KOJUIOUIHBIE
pactBopbl. MaccoBast 1oJist
BEIIECTBA B paCTBOpE

http://school-collection.edu.ru/
POIII
https://resh.edu.ru/subject/4/11/

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.

Enunas xomnekuus LJOP
http://school-collection.edu.ru/

7 I'enernyeckas cBs3b POIII
HEOPFATIITCCITR BEMECTE, https://resh.edu.ru/subject/4/11/
Pa3IMYHbIX KJIACCOB
Krnaccudukanusa XuMuueckux
opramccioi xuvni, Jaxor Eptas xonnexus LIOP
p ' http://school-collection.edu.ru/
8 COXPAHCHUS MACChI BEIIECTB; POIII
JAKoH COXPAHEIBL 1 NPEBPAlCHiA https://resh.edu.ru/subject/4/11/
SHEPTUH MPU XUMUYECKUX
peaKuusax
Ennnas xomnekuus LHOP
9 Ckopoctb peakuun. OOpaTiMbIe http://school-collection.edu.ru/
peakiuu. XMMUYECKOE PABHOBECHE POl
https://resh.edu.ru/subject/4/11/
ITpakTuyeckas padora Ne 1. Enunas xomnexuust LIOP
10 «BnusiHre pa3nndyHbIX (aKTOPOB http://school-collection.edu.ru/
Ha CKOPOCTb XUMHYECKOU POIII
peaKIum» https://resh.edu.ru/subject/4/11/
DNEeKTPOUTHYECKAs TUCCOLIUAIIHS.
E:;aiill;Z;e]iOII[{())poaI[i(;hé a Ennnas xonneknus LJOP
Pl pactsopa. http://school-collection.edu.ru/
11 Peakuuu nonsoro ooMeHa. PO
I MApOH3 Oprafieckinx https://resh.edu.ru/subject/4/11/
HEOPraHUYECKHUX BEILECTB
(Iloozomoeka K K/p)
KontponbHas paboTta mo pazaery
12 «TeopeTnueckue OCHOBBI XUMHUU»

(K/p)



http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
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https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/

OKHUCIIUTENLHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUH.

Enunas xomnekuus LJOP
http://school-collection.edu.ru/

13 [TonsTe 006 3neKTpOIIH3E POIII
PAcTIIaBoB 1 pactBOpoB COICH https://resh.edu.ru/subject/4/11/
(Ananus k/p)
MeTtannsl, UX MOJIOKESHHUE B
[Tepuoanueckoit cucreme Enunas komnexnus LHOP
14 XUMHUECKHX d1eMeHToB 1. 1. http://school-collection.edu.ru/
MeneneeBa 1 0COOCHHOCTH POII
cTpoeHus aToMoB. O0IIHe https://resh.edu.ru/subject/4/11/
(u3HUecKre CBOMCTBA METAINIOB
CIu1aBel METAIIOB. EHH_HM KOILTCKITHA .HOP
. http://school-collection.edu.ru/
15 BHGKTpoxm\fnquKHH pan POII
HATPSDKCHII METAILIOR https://resh.edu.ru/subject/4/11/
XUMHUYECKHAE CBOMCTBA Ennnas xomnekuus LHOP
16 Ba)KHEHIIINX METAJUIOB (HATPHH, http://school-collection.edu.ru/
KaJui, KaJlbI[Ui, MarHHi, POIII
ATFOMHHUIN ) U UX COCAMHCHUIN https://resh.edu.ru/subject/4/11/
Ennnas xonnekuus LJOP
17 XUMHYECKHE CBOWCTBA XpOMa, http://school-collection.edu.ru/
MEJIU U UX COCOUHECHUMN POIII
https://resh.edu.ru/subject/4/11/
Ennnas xomnexaus [JOP
18 XHUMUYECKHE CBOMCTBA I[MHKA, http://school-collection.edu.ru/
JKeJie3a U UX COeTMHEHUH POIII
https://resh.edu.ru/subject/4/11/
Ennnas xomneknus LJOP
,I,Ip akTrcckas padora Ne 2. http://school-collection.edu.ru/
19 Pemenne 3KCHepI/IMeHTaJ'H'>'HI)IX POII
3aKas 110 Teme «Metauren https://resh.edu.ru/subject/4/11/
20 Hemeramnbl, nx monoxeHue B Ennnas xomnexkmus [JOP

IIepuonnueckoi cucreMe

http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
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XAUMHYECKUX djeMeHToB /I, 1.
MeHeneeBa 1 0COOCHHOCTH
CTPOCHHUS ATOMOB

POII
https://resh.edu.ru/subject/4/11/

dusnueckue cBOMCTBA
HEMETAJIJIOB. AJIOTPONHS

Enunas xomnekuus LJOP
http://school-collection.edu.ru/

21 HEMETaJUIOB (Ha IIpUMepe
KHCIIOpoJia, cephl, hocdopa u POLI .
’ ’ https://resh.edu.ru/subject/4/11/
yriiepoia)
Enunas xonnekuus LJOP
99 XHUMHYECKHE CBOMCTBA TAJION€HOB, http://school-collection.edu.ru/
Cephl U UX COCTMHEHUI POII
https://resh.edu.ru/subject/4/11/
Ennnas xomnexuus [JOP
XHUMHUECKHE CBOMCTBA a30Ta, http://school-collection.edu.ru/
23 .
docodpa 1 UX COeTMHCHHIA POII
https://resh.edu.ru/subject/4/11/
Ennnas xonnekuus LHOP
24 XUMHYECKUe CBOWCTBA yIiiepoa, http://school-collection.edu.ru/
KPEMHHUS U UX COCANHEHUN POIII
https://resh.edu.ru/subject/4/11/
Ennnas xonneknus LJOP
o5 [MpumMeHeHre BaKHEUIIINX http://school-collection.edu.ru/
HEMETAJIJIOB U UX COCOUHEHUI POIII
https://resh.edu.ru/subject/4/11/
O606HvleHHe M CHCTEMaTH3aIus Eunas xomexius [{OP
3HaHuH 1o Teme «Hemeramiey. i .
http://school-collection.edu.ru/
26 Boruncnenus no ypaBHeHUsIM POII
XMMITACCKHX PEAKIUTH 1 https://resh.edu.ru/subject/4/11/
TEPMOXHUMHUYECKUE PACUETHI
[IpakTuueckas padora Ne 3. Enunas xomnexuus LIOP
97 «Pemienne skcriepuMEHTATBHBIX http://school-collection.edu.ru/

3agad o teMe "Hemeramsr"»
(IToozomoseka k I14)

POII
https://resh.edu.ru/subject/4/11/



https://resh.edu.ru/subject/4/11/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/4/11/
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KonTponbnas pabora no remam

28 «Mertamasi» u «Hemeramasy (I1A- 1
ougpepenyuposannit 3auem)
Heopranuueckue u opraHudecKue Emanas xonnexuas LIOP
p P http://school-collection.edu.ru/
29 KkucnoTel. Heopranmdeckue u 1 POIII
OPTaHHICCKUC OCHOBAHNA https://resh.edu.ru/subject/4/11/
e Eannan s LO?
P a : http://school-collection.edu.ru/
30 I'enernyeckas cBA3b 1 POIII
HCOPTAHIHECCIHX 1 OPTAHITHECKHx https://resh.edu.ru/subject/4/11/
BEIIECTB
Posip xumun B oOecrieyeHUN Ennnas xomnexuus [JOP
HKOJIOTHYECKOM, SHEPreTHUECKOM U http://school-collection.edu.ru/
31 N 1
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHU POIII
MEIULAHBI https://resh.edu.ru/subject/4/11/
[Ipeacranenus o6 oOmuUx Ennnas xonnekuus LHOP
HAYYHBIX MTPUHITAIIAX http://school-collection.edu.ru/
32 1
IIPOMBIIUIEHHOT'O MOJY4YE€HUS POIII
BAXHEMIINX BEIECTB https://resh.edu.ru/subject/4/11/
Ennnas xonneknus LJOP
YenoBek B MUpE BEIICCTB U http://school-collection.edu.ru/
33 1
MaTepuaioB POIII
https://resh.edu.ru/subject/4/11/
Ennnas xomnexaus [JOP
http://school-collection.edu.ru/
34 XUMHS U 310pOBbE YEIIOBEKA 1 POIII
https://resh.edu.ru/subject/4/11/
OBIIIEE KOJIUYECTBO 4YACOB IIO 34

IIPOI'PAMME
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YUYEBHO-METOANUYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

1. Xwumus, 10 ximacce/ I'abpuensa O.C., OOIIECTBO C OTPAaHUYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3naarenscTBO «IIpocBemieHmes
Xummus, 11 knace/ I'abpuensa O.C., O01mecTBO ¢ OorpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienne»

2. T'abpuemnsn, O. C. Xumus. 10 k1. : paboyas rerpans k yaeOuuky O. C. ['abpuensna
«Xumus. 10 knace. bazossiit ypoBens» / O. C. I'abpuensn, A. B. Smykosa. — M. :
Hpoda, 2022

3. Tabpuensn, O. C. Xumus. 11 k. : pabouas Terpans kK yueOHuky O. C. ['abpuensna
«Xumus. 11 knace. bazossriit ypoerny / O. C. I'abpuensn, A. B. Smrykosa. — M. :
Hpoda, 2022

METOJAUYECKUE MATEPHUAJIBI AJIS1 YUUTEJISA

1. O.C.Ta6puensn «IIporpamma 1o xumuu, 6a30Bblii ypoBeHb». Jlonmyiieno MuHICTepcTBOM
o0pa3oBaHMs U HAyKU
P®14.02.2003, M. «/Ipoda», 2017 r.

2. 0O.C.Tabpuensa «[Iporpamma mo xumun, 10-11 kmace 6a30BbIii ypoBeHbY. JlomyieHo
MuHucTepcTBOM 00pa30BaHMs U HAyKU
P®14.02.2003, M. «/Ipoda», 2021 r.

3. 0. C. T'abpuensn, TemaTnueckoe 1 NOypo4yHOE MJIaHUPOBaHUE K yueOHUKY, M. «lpodar,
2021 r.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.chemistry.narod.ru - Mup Xumun. KauecTBeHHbBIC peakiluy U MOJTy4CHUE
BEIIECTB, puMepsl. CripaBovHbIe TaONUIbI. MI3BECTHBIC YUCHBIC - XUMHKH.

2. http://him.1september.ru — «1 centsOps». Bee as u3ydenus xumun. B Tom unciie
KonTponsHble 3a1anus mo xuMun (9 kinacc, 6a3oBbId Kypc)
http://news.1september.ru/fiz/1999/no37_2.htm

3. http://www.edu.yar.ru/russian/cources/chem - Xumuueckas ctpannuka SIpociaBckoro
[lenTpa TeIeKOMMYHHUKAIIUNA ¥ HHPOPMAIIMOHHBIX CUCTEM B 00pa30BaHUU. XUMUYECKUE
OJIIMITHA[TBI, OTIBITHI.

4. http://chemistry.r2.ru — Xumust 1151 IIKOJBHUKOB.

5. http://lyceuml.ssu.runnet.ru/~vdovina/sod.html - CoopHuk pacyeTHbIX 3a7a4 AJsi paboThl Ha
cnenkypcee "PelieHne pac4eTHbIX XUMHUYECKHX 3aa4’.






