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MNOACHUTEJIbBHAS 3AIIUCKA

[Iporpamma o XuMHM Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparumy,
TpeOOBaHMIl K pe3yapTaTaM OCBOEHHS (elepanbHOi 00pa3oBaTENbHOI IMPOrpaMMbl CPEIHETO
obmero o6pazoanus (POIlI COO), mpencraBneHHbIX B DenepaibHOM TOCYJApCTBEHHOM
obpazoBatenbHoM cta”napre COO, ¢ yuérom Konuenmuu npemnopaBaHusi yueOHOro mpeamera
«Xumus» B o00pa3zoBaTeNbHbIX opranumzauusx Poccuiickoii ®enepanuu, peanu3yommx
OCHOBHBIE 00pa30BaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTrernu pa3BUTHA
BocnuTanus B Poccuiickoii ®eneparmuu Ha mnepuox ao 2025 roma» (PacmopsbkeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3paboTkKe MPOrpaMMbl MO XHWMHHU, K OINPEACICHUI0 OOIei
cTpaTeruu oOy4eHHUs, BOCIUTAHUSA U Pa3BUTHUS O0yUaIOIUXCS CPEACTBAMU y4eOHOro mpeaMeTa
«Xumust» s 10—11 xmaccoB Ha 0a30BOM YPOBHE COCTAaBUJIM KOHIENTYaJbHBIE TMOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTU IieNiei, coJep:KaHus, pe3yJbTaToB OOY4YEeHUS U
TpeOOBaHMl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHe, IIOJIy4aeMoOe BBIIYCKHUKAaMH  0011e00pa30oBaTeIbHOM
OpraHu3allM, SBISETCS HEOTheMJIEMOM 4YacTbl0o HX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILIAIOIIMM 3TAllOM peaju3ali Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[IEHHOCTEH, TPHUCYIIMX IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUsA. OTH IIEHHOCTH
KacaroTcs MO3HAaHUS 3aKOHOB IMPHPOJIbI, (HOPMUPOBAHUS MHPOBO33PEHHSI M OOLICH KyIbTYpbI
YelioBeKa, a TaKKEe DSKOJOTMYeCKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO H
NpUPOAHOI cpene. Peannsyercs xuMudeckoe oOpa3zoBaHue 00YYAIOLINXCS Ha YPOBHE CPEIHETO
obmero oOpa3zoBaHUsl CpeACTBAMU y4eOHOro mpeameTa «XHUMHs», COACpKAHUE U TOCTPOCHHE
KOTOpOTO ONpefieJieHbl B MporpaMMme IO XHMHH € Y4ETOM CHeNU(PHUKH HAyKH XUMUH, €&
3HAYEHUS B TIO3HAHUU MPUPOJABI U B MAaTEPHAIbHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM 00IINX
Lene ¥ NPUHLIMIIOB, XapaKTepU3YIOLUX COBPEMEHHOE COCTOSHHUE CUCTEMBI CPEAHEro OOIIEero
obpazoBanus B Poccuiickoii @enepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK HUIPaeT 0coOyI0 pOjib B COBPEMEHHOMN
LIMBWIN3ALMY, B CO3JJaHUU HOBOW 0a3pl MaTepHajJbHOW KylIbTypbl. OHa BHOCHT CBOM BKIJIaJ B
(hopMupoBaHUEe PALMOHATLHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHHE LEJIOCTHOrO MPEICTaBICHUS
00 OKpy’KaroleM MUpPE Kak O €IMHCTBE MPUPOABI U YEIOBEKa, KOTOpoe (popMUpyeTCs B XUMUHU
Ha OCHOBE MOHMMAaHUS BEUIECTBEHHOI'O COCTaBa OKPYXKAIOMIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, X CBOWCTBAMH M BO3MOXKHBIMU OOJACTSIMH MIPHUMEHEHHUSL.

TecHo B3auMONEHCTBYSI C JAPYrUMH €CTECTBEHHBIMM HAayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YaCThbIO MHUPOBOW KYJIbTYPbl, HEOOXOJUMBIM YCIIOBUEM YCIIEUIHOIO Tpyla U
KU3HU Kakaoro wieHa oOmectBa. CoBpeMeHHas XMMUS KaK HayKa CO3HMJaTellbHas, KaK HayKa
BBICOKMX TEXHOJIOTMI HallpaBJIeHa Ha pelleHUe INI00aJbHBIX MPOOJIEeM YCTOHYHMBOIO pa3BUTHS
YeJIOBEYEeCTBA — CHIPbEBOM, HJHEPreTHYEcKOi, MHUIIEeBOM, SKOJIOrHYeckoil Oe3omacHOCTH U
OXPaHbI 37J0POBbSL.

B coorBercTBUM ¢ OOmMMMH LEISIMA U TNPUHIMIAMH CpEIHEro olmero odpa3oBaHus
conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI yPOBEHb U3YYCHUS) OPHCHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOJATOTOBKY OOyYaromMXCs, HEOOXOAUMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHUECKUX OPHEHTHUPOB, YCIEUIHOIO BKIIOYEHHS B JKM3Hb COLIMYMA,
MPOJOIKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBngomuMy npeaMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «OpraHudeckas
xuMus» 1 «OO0mmast 1 HeopraHu4decKast XUMHUs», OCHOBHBIM KOMITOHEHTOM COJIEPKaHHs KOTOPBIX



SBIISIOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMA 3HAHU 110 HEOPraHUYECKON XUMUH (C BKIIOYEHHUEM
3HaHUH U3 0o0IIel XMMHUHU) M opraHudeckoil xumun. GopMupoBaHUEe TAHHOH CHCTEMBI 3HaHUH
IpU HM3Yy4EHUU MpenMera oOecledrBaeT BO3MOXKHOCTb PAacCMOTPEHMsI BCEro MHOI000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB ¥ TEOPUN XUMUH.

CrpykTypa conepxanus KypcoB — «Opranuueckast xumus» 1 «O01mas 1 HeopraHuyeckast
XUMUsD» ¢(HOpPMHUPOBaAHA B MPOrpamMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOAXO0/a K U3YyYCHHIO
yuyeOHOro Marepuaiga U OOYCJIOBJIEHAa HMCTOPHMYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAaHMH Ha
OIpEeNENEHHBIX TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BEIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHWYECKUX COEAVHEHMH, a
TaK)K€ Ha yYPOBHE CTEPEOXMMHYECKHX W 3JIEKTPOHHBIX IPEJICTABIECHUNH O CTPOEHUU BEIIECTB.
Ceenenus 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3sBUTUU — OT YIJIEBOAOPOJIOB 10
CIIOKHBIX OMOJIOrMYECKH aKTUBHBIX COEIUMHEHUH. B Kypce opraHuueckoidl XMMUU TMOIYy4arOT
pa3zBuTHEe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETro 0oOpa3oBaHUs MEPBOHAUYAIHHBIE
MIPEJCTAaBICHNU O XUMUYECKOH CBA3M, KIACCU(PUKALIMOHHBIX IPU3HAKaX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHHUS], O XUMUYECKOU PEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeaMeTe «XHMHUs» 0a30BOr0 ypOBHS paccMaTpHUBAETCS
W3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHWs TEOPETHYECKUH MaTepual u
(akTOIOrMUECKHE CBEJICHUS O BEIIECTBAX U XMMUYECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mas u HeopraHuveckas XUMHUsS» 00ydarolIUMCsl TPEIOCTABISAETCSI BO3MOKHOCTh OCO3HATh
3Ha4YeHHE MEePUOAMYECKOr0 3aKOHa € OOIIETeOPeTHMYECKMX M METOJOJOTMUECKMX MO3UIHi,
riIy0Xe MOHSATh HCTOPHMYECKOE H3MEHEHHE (PYHKIMI ATOro 3akoHa — OT oOoOmaromiei a0
OOBSACHSIONICH U MPOTrHOZUPYIOIICH.

Enunas cucrteMa 3HaHMN O BOKHEHIIMX BEILIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHNH, A TAK)KE 0 XMMHUUECKUX PEAKIMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IIPOTEKAHUs
nononHsiercs B kypcax 10 wm 11 KiaccoB »ieMEHTaMM  COJACpKaHMS, HWMEIOIIUMHU
KYJIBTYpPOJIOTHUECKUI ¥ TPHUKIAJHON Xapakrep. ODTH 3HAaHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMHM HAayKaMH, DAacKpbIBalOT €€ poJib B II03HABATEIBHOU M
MIPaKTUYECKON JESITENbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaKEHHUS K IpOLECCY
TBOpPYECTBA B 00JACTU TEOPHM M MPAKTUUYECKUX NPUIOKEHUH XMMHUHU, TTOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOLIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U NMPUMEHATHh €€ JJIs MONOJHEHUs 3HAHWU, pelIeHUs
MHTEJUIEKTYaJIbHBIX M DKCIIEPUMEHTAIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B nenom conepkanue
yueOHoro npeamera «XUMHUs» JAHHOTO YPOBHS M3YYEHHUsI OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00y4Jaromuxcs MUPOBO33PEHUYECKOH OCHOBBI AJISI MOHMMaHUS (PUIOCO(CKUX HAEH, TAKUX KaK:
MaTepHaJIbHOE €IMHCTBO HEOPIaHUYECKOIO U OPTaHUYECKOrO MUpPA, 00YCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOCHHMEM, [TI03HABAEMOCTb IIPUPOAHBIX SIBICHUN ITyTEM SKCIIEPUMEHTA
W pelIeHHs] NPOTUBOPEYMH MEXITy HOBBIMH (PaKTaMH M TEOPETUUYECKUMH IPEIOCHITKAMH,
OCO3HAHHE POJM XMMHUH B PEIIEHUH 3KOJIOTMYECKHX MpoOiieM, a Takke MpodiieM cOepexeHust
SHEPreTHYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX TEXHOJIIOTUN U MaTepUaIIOB.

B nmnnane pemeHuss 3agad BOCHHMTAHUS, Pa3BUTHUS U COLMAIM3ALMU  OOYYaAIOIIUXCS
MPUHATHIE MPOrpaMMOM IO XUMHH TOAXOAbl K OIpPENEICHHUIO COACpX aHUS U IMOCTPOCHHUS
npeaMera MpeaycMaTpuBaioT (JOpMUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX ICHCTBUI, MMEIOIINUX
0a30BO€ 3HAYEHHE VIS PA3INYHBIX BUJOB JICATEIBHOCTH: pEIIeHUs Mpo0iIeM, IIOUCKa, aHaIu3a U
00paboTku uH(pOpMAMK, HEOOXOAMMBIX JUISI NPHOOPETEHHUS ONbITa TNPAKTHYECKOH U
HCCIIEI0BATEIbCKOMN NEATENbHOCTH, 3aHMMAIOIEH Ba)KHOE MECTO B ITO3HAHUHU XUMUU.



B npakrtuke npenogaBaHusi XUMHH KaK Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus, TaK U
Ha ypOBHE cpemHero oOmero oOpa3oBaHWs, TPU ONPEACICHUH  COJIEPKATEIbHON
XapaKTepUCTUKHU LeJed H3ydeHHs] IpeAMeTa HalpaBiICHUEM I[EPBOCTENCHHOW 3HAYMMOCTH
TPaIUIMOHHO Tpu3HaéTcs (opMHpoBaHHME OCHOB XHMMHYECKOHM HAayKHm Kak o00nacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKON IESTeTbHOCTH 4YelOBEeKa M Kak OJHOr0 U3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOAUYECKOW TOYKM 3pEHUS TaKOM MOAXO0JI K
OIpPEIETICHUIO TIeJIel U3YUeHUs IPeIMeTa SBIISETCS BIIOJIHE OMPABIaHHBIM.

CorynacHO NTaHHOM TOYKE 3pEHUs TJIABHBIMU IEJIAMH W3y4YCHUS MpeaMeTa «XUMHs Ha
6azoBoM ypoBHe (10 —11 ki1.) sSBASIOTCS:

e (OpMHUpPOBAHHE CHUCTEMBl XHMHYECKHX 3HAHMM KaK BaKHEWINEHW COCTaBIISAIONICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOW JIEKAT KIIIOUYEBbIC MOHATHUS,
dbyHIaMeHTalbHbIe 3aKOHBl M TEOPUHM XWMHUHU, OCBOCHHE S3bIKA HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIEHUI MHUPOBO33PEHUYECKOrO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS,

e (hopMHUpOBAaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX IMO3HAHUS BEIECTB U
XUMHYECKUX PEaKINii, HEOOXOANMBIX Ui MPUOOPETECHUSI YMEHUI OPHUEHTUPOBATHCS B
MUpE BEILECTB U XMMHUYECKUX SBJICHHM, UMEIOIUX MECTO B MPUPOJIE, B MPAKTUYECKON U
IMOBCEAHEBHON KH3HU;

® pa3BUTHE YMEHHMH M CIOCOOOB [EATENBbHOCTH, CBS3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHMEM XHMHYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM TMpaBmil OE30MacHOr0
oOpallieHus ¢ BEeIEeCTBaMHU.

Hapsiny ¢ atum, comepskarenbHas XapakTepUCTHUKA IeIel U 3a/1ad U3YYCHHs TIpeaMeTa B
porpamMme 1o XMMUHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU NMPUOPUTETAMHU
B cucTeMe cpemHero oodmero obpazoBanus. CerogHss B NpPENOJaBaHUU XUMHUU B OoOJbIIeH
CTCEHH OTHAETCS TMPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHus OOydeHwus,
OPUEHTHPOBAaHHOW Ha TOJTOTOBKY BBIIYCKHUKA 00II€00pa3oBaTENbHON  OpraHu3aluy,
BJIQJICIONIETO HE HAOOpPOM 3HAHUWH, a (YHKIIMOHATHHONW TPaAaMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHMSIMH aKTHUBHOT'O MOJYYEHUS 3HAHUM M MPUMEHEHUS UX B PEANbHOM JKU3HU JIJIS pPEeUICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3u ¢ oTUM mpu u3ydeHMH TMpeaMeTa «XUMHS» JAOMUHUpYIOIIee 3HAuYeHHE
MPUOOPETAIOT TAKKE LIETU U 33]Ia4H, KaK:

amanrtanus OOydYalomUXCs K  YCIOBUSIM  JAWHAMHYHO  Pa3BUBAIOLIETOCS — MHPA,
(hopMHpOBaHNE WHTEIUICKTYAIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0pa3OBaHHIO,
COTPYIHHUYECTBY, CaMOCTOSITEJIbHOMY MPUHATUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX NIPUMEHEHHEM;

¢bopMupoBaHre y OOYYarOMIMXCS KIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIH ),
HMMEIOIIUX YHUBEPCAIbHOE 3HaUEHUE JIJISl PA3IUYHbBIX BUIOB JAEATEIHHOCTHU: PEIICHHs PodIieM,
MOMCKa, aHaiu3a U O00paboTkM HHGOPMAIMK, HEOOXOAMMBIX I NPUOOPETEHHUS OIbITa
JEeSITeIbHOCTH, KOTOpasi 3aHUMaeT BaXKHOE MECTO B MO3HAHMHM XUMHUH, a TAKXKe IJIS OLEHKHU C
TO3UIIMH HKOJIOTMYECKON 0€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpraHU3M Y€JI0BEKA U MIPUPOJHYIO CPELY;

pa3BUTHE MO3HABATEILHBIX HHTEPECOB, MHTEIJIEKTYATbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaronmxcs: CIOCOOHOCTH CaMOCTOSTEIBHO MPHOOpeTaTh HOBBIE 3HAHUS 10 XHMHH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU, UCTIOIH30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH ISl TIOUCKA U aHaIKM3a y4eOHON U HAyYHO-TIONYJISIpHONW WH(OpMAIIMH XUMUYIECKOTO
COJIEpKaHUS;



(hopMHpOBaHUE U Pa3BUTHE y OOYUAIOIIUXCS ACCOLIMATUBHOIO U JIOTHYECKOTIO MBIIIICHHS,
HAOII0AAaTEIFHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOpble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, IIPU IUTAHUPOBAHUU U NPOBEJACHUN XUMHUYECKOT0 SIKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYaromMxcsi YOSKIEHHOCTH B T'yMaHMCTHYECKOH HaIlpaBlICHHOCTH
XUMHH, €€ BaXHOM poJAM B  pEHIEHUH TINIOOAIbHBIX  MPOOJEM  palMOHAIBHOIO
MPUPOIONOIH30BAHNUS, TOMOMHEHUS SHEPreTUYECKUX PECypCOB M COXPAHEHHs IPHPOJHOTO
paBHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpeX HOro OTHOIIEHUS K HPUPOJE M CBOEMY
3JI0POBBIO, A TAKXKE MPUOOPETEHHS OMbITA MCIIOIB30BAHUS MOTYYCHHBIX 3HAHUH JUTS IPUHSTHS
I'PaMOTHBIX PEIIEHUH B CUTYalUAX, CBA3aHHBIX C XUMUUYECKHUMH SIBJICHUSMHU.

B y4yeOHoM mane cpeaHero oOmiero oOpa3oBaHHs MpeaMeT «XuMHs» 0a30BOr0 ypOBHS
BXOJMT B COCTaB MpeIMETHOI 061actu «EcTecTBeHHO-HAYYHBIE TPEIMETHDY.

OO11ee 4uCiio 4acoB, OTBEAEHHBIX A W3YYEHUS XMMHUHU, HA 0a30BOM YpPOBHE CPEIHETO
obmero obpaszoBaHusi, coctaBiser 68 yacoB: B 10 kmacce — 34 waca (1 wac B Hememo), B 11
kiacce — 34 vaca (1 gac B Henenio).



COJEPKAHUE OBYYEHUA
10 KVIACC
OPITAHUYECKASA XUMUA

TeopeTuyeckue 0CHOBBI OPraHUYeCKO XUMHH

[Ipenmer opraHnuuyeckoil XuMuu: €€ BOZHUKHOBEHUE, PA3BUTUE M 3HAUECHUE B MOJYyYEHUU
HOBBIX BEIIECTB U MaTepHaoB. Teopus CTpOEHUs OpraHuueckux coeauHennii A. M. byrneposa,
e€ ocHOBHbIe NOJOXeHUsA. CTpyKTypHble (OpPMYJBl OpPraHMYeCKUX BellecTB. [ omororus,
n3omepus. XuMu4eckasl CBsI3b B OpraHMUECKUX COEUHEHUSAX — OJMHAPHBIE U KPAaTHBIE CBSI3H.

[IpencraBnenne o0  KjIaccHpUKaMU  OpraHMYecKux  BemecTB.  HomeHkmaTypa
OpraHUYeCKUX COEAMHEHUM (CUCTEMaTWyecKas) W TpPUBHAIbHBIE Ha3BaHUS BaKHEUIIHX
MIpe/iCTaBUTENIeN KJIaCCOB OPraHMUECKUX BEIIECTB.

OKCriepUMEHTANIbHBIE METOJbl U3YUYEHHUs BELIECTB U MX MPEBpAILCHUIN: 03HaKOMJIEHHE C
oOpa3amMy OpraHM4ecKHX BEIIeCTB W MaTepuaiaMd Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAONIONEHHWE ¥ ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB  II0
MIPEBPALICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (IIaBIeHUE, O0yTITUBAaHUE U TOPEHUE).

Yraesoaopoasl

AJNKaHBl: COCTaB U CTPOCHHME, T'OMOJIOTMYECKUH pAx. MeTraH M 3TaH — MNpoCTEHIINe
MPE/ICTAaBUTENIN aJKAaHOB: (U3NYECKWE W XUMHUYECKHME CBOICTBa (peakuuu 3aMeuieHHus |
TOpeHus1), HaXOKJCHUE B IIPUPOJIE, TOTy4YEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKUHN PSAMl. DTUIEH U MPOMWIEH — MPOCTEHIINE
MPEICTaBUTENIN AJKEHOB: (U3MYECKUE U XHUMHUYECKHE CBOWCTBA (PEaKUMU TUIAPUPOBAHMA,
raJIoreHUPOBaHUs, TUPATAIMU, OKUCICHUS U MOJIMMEPHU3alliN ), TOIy4eHUE U IPUMEHEHHE.

Ankaauensl: OyramueH-1,3 u merunOyraaueH-1,3: crpoeHue, BaKHEHIINE XMUMHUYECKUE
cBoiicTBa (peakius monumepusanun). [lonydeHrne CHHTETHYECKOr 0 KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKMH psja. ALETHIEH —
MPOCTEHIINI MPECTABUTENb AIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOICTBA
(peakuuy ruipupoOBaHus, raJlOreHUPOBAHUS, THApATAIIH, TOPEHHUS ), TOJTy4YeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (PU3MUECKHME M XMMHUYECKHE CBOMCTBa (peakuuu
raJIOreHUPOBAaHUSI U HUTPOBAHMs), MOJYYEHHE U NpPUMEHEeHHue. Tomyon: cocmas, cmpoeHue,
QusuuecKue u Xumuyeckue ceolUcmea (peakyuu 2ai02eHupoOsanus U HUMpOB8aHus), Noay4eHue u
npumeHnenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJAMH,
MPUHAIEKAIIMMU K Pa3IMYHbIM KJIacCaM.

[TpuponHbie UICTOYHUKHU YrieBOAOpOAOB. [IpupoaHblii Ta3 U nmonyTHbe He(TAHbIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKM HEPTH: TNEPEeroHKa, KpPEeKUHT
(TepMuYeCKUid, KaTaTUTHUUECKUi), mupoiu3. [IponykTel nmepepaboTku HEPTH, UX TMPUMEHEHHUE B
MIPOMBILIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOyKTHI €ro NepepadoTKy.

OKCIIepUMEHTANIBHBIE METOJbl U3YYEHHUs BEIIECTB U UX NPEBPALLEHUIN: 03HAKOMIIEHUE C
oOpa3iamu IjaacTMacce, KayuykoB M pe3uHbl, koekuuu «HepTts» u «Yromnby, MoaenupoBaHue
MOJIEKYJ YIJEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, MPOBEJCHHUE MPAKTUYECKOH pPabOThI:
MOJTy4YeHUE 3TUJICHA U U3yYEHHE ero CBOICTB.

Pacuérnsle 3anaun.




Bolunicnenuss mo ypaBHEHHUIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOHOT'0 BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJTHOT'O U3 UCXOJIHBIX BEIIECTB UJIU MPOIYKTOB PEAKIINH).

Kucnopoacoaepxammue oprannyeckue coeAnHeHUs!

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHOT W AITAHON: CTPOCHHE, (PUIUYECKHE U
XMMHYECKHUE CBOMCTBA (PEAaKIMHM C aKTUBHBIMU METaJlJIaMH, T'aJOr€HOBOJOPOJAaMH, TOPEHHUE),
npuMeHenue. BogopoaHbie cBs3U MEXAYy MOJIEKyJIaMu cnupToB. JleiicTBre MeTaHoa U 9TaHOoJa
Ha OpPraHu3M YeJIOBEKa.

MHoroaroMHble CHUPTHL. OTUJICHIVIMKOJIb W TIULEPUH: CTpPOeHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJlIIaMH, KaU€CTBEHHAsl peakius Ha
MHOr0aTOMHbIE cIUpThl). JlelicTBUe Ha opraHusM uesnoBeka. lIpuMeHeHue riauuepuHa u
STUJICHTJIUKOJIS.

@DeHoM: CTPOCHHE MOJEKYJbl, (pU3MYecKHe W XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denoma. [lpumenenue denona.

Anpneruapl U Kemousl. DOpManbIErui, AaneTaabAerul: CTpoeHue, (u3NYecKue u
XMMHYECKHE CBOMCTBA (peaklMMU OKHUCICHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIC PEaKIIUN),
MIOJIy4Y€HUE U IPUMEHEHHUE.

OaHOOCHOBHBIE TIpEEbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHasl KHCIOTHI:
CTpoeHUe, (pU3nUecKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00LIME AJIs Kilacca KUCIIOT, peaKus
TepupUKalMM), TMOoIydyeHHMe u npuMeHeHue. CTeapuHOBas M OJEMHOBAas KHCIOTHI Kak
MIPEICTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblila Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE IEHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOXKHBIX 3(PUPOB.
XKupsl. 'naponus xupos. [Ipumenenue xupos. buonoruueckas posb 5KUpOB.

VYrieBopl: cocTaB, KiaccuUKaIUs yrieBoa0B (MOHO-, IU- U TIojucaxapubl). [mroko3a —
MPOCTEHIINKA MOHOCAaXapHl: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (U3UYECKUE U XUMHUYECKHE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcunom wmeau(ll), okucieHne amMMHAYHBIM PACTBOPOM
okcuzna cepebpa(l), BoccraHoBieHHME, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHHWE B TMPUPOJE,
pUMeHeHHe, Ouomnoruueckas poib. PorocunTte3. PpyKTo3a Kak U30Mep TITHOKO3BI.

Kpaxman u nemnonosa kak npupojnble noiaumepbl. CTpoeHre Kpaxmaia U LEJUTI0I03bL.
du3nuecKue 1 XMMUYECKHUEe CBOMCTBA KpaxmMaina (THAPOIN3, KaueCTBEHHAs! PEaKLUs C HOJIOM).

DKCriepUMEHTANIbHbIE METO/bl W3YYEHHs BEIIEeCTB M MX IMPEeBPALICHUI: MpOBEIEHUE,
HaOJIIOIGHUE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHBIE
peakIMy OJHOATOMHBIX CHUPTOB (OKHUCIeHHE 3TaHoma okcuaoMm meau(ll)), mMHOroaToMHBIX
CIUPTOB (B3aUMOJEHCTBUE TiuuepuHa ¢ ruapoxkcuaom meau(ll)), anpnernnoB (okucieHue
aMMHUa4YHBIM pacTBOpoM okcunua cepebpa(l) m ruapoxcumom wmemu(ll), B3ammopeiicTBUe
KpaxMmaja C HWOJOM), MPOBEIACHUE MPAKTUYECKONW padOThI: CBOWCTBA pPACTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnbie 3anaun.

Bbruncnenus 1o ypaBHEHMIO XUMHMYECKOHM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOI0 BEIIECTBA WJIM MPOJAYKTAa peakUuy MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJHOT'O U3 UCXOJHBIX BELIECTB WU MPOIYKTOB PEAKIINH).

A3zoTCcoaeprKaliue opraHuueckrue CoeIMHEHUSI.

AMHMHOKHCIIOTBI Kak aMm(oOTepHble OpraHudeckue coenuHeHus. Dusnueckue U
XMMHYECKHE CBOWCTBA aMUHOKHCIOT (Ha mpuMmepe ThuiuHa). buonornyeckoe 3HaueHue
aMHUHOKUCIOT. IlennTuabl.



benku kak NmpupojiHbIe BBICOKOMOJIEKYJSIpHbIE coefuHeHus. [lepBuuHasi, BTOpUYHAS U
TPETHUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OCNKOB: THAPOIM3, JACHATYypalus,
KauyeCTBEHHbIE PEaKIIMK Ha OEIIKU.

DKcIepUMEHTaIbHBIE METOAbI M3YYEHHsS BEIIECTB M HMX IpeBpalleHuil: HaOmroneHue |
OINKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JIeHaTypalus OeJIKOB IpU HArpeBaHUM, IIBETHBIC
peakuuu OeIKoB.

BbicokomoieKy IsipHbIe COeIMHEH U

OCHOBHBIC TIOHATHSI XUMHH BBICOKOMOJEKYJISPHBIX COCIMHEHHUN: MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEpPU3aLMU, CPeAHsAs MOJIeKylsipHas Mmacca. OCHOBHbIE
METO/BI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSAMHEHUH — TIOJIMMEPU3aIns U TIOJTMKOH ICHCAITHSI.

DKCIIepUMEHTAJIbHBIE METOABI M3YYEHHUS BEUIECTB M MX MPEBPAIICHUIN: 03HAKOMIJICHUE C
o0pa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MexpeaMeTHbIE CBS3U.

Peanuzanust MeXnpeaIMETHBIX CBA3EH NMPU M3YYEHUH OpraHudeckod xumuu B 10 kimacce
OCYIIECTBIISICTCA Yepe3 HCIONb30BaHUE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX IOHATHH, TaKk M
TIOHSITUM, SBISIOIIUXCS CUCTEMHBIMU JJIS1 OTJENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIE TOHSTHSA: SBICHHE, HAy4YHbIA (PaKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCH(pUKalus, TMEepUOAUYHOCTh, HAOMIOACHUE, W3MEpPEHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHHUE.

dusmka: Marepusi, JHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PM3MUYECKHE BEITHMYUHBI U CITUHHIIBI
UX U3MEPEHUSI.

buonorus: kmerka, opranusMm, Omochepa, oOMEH BEIIECTB B OpraHuU3Me, (POTOCHHTE3,
OMONOTMYECKU aKTHBHBIE BelecTBa (OeNKH, yriIeBOAbI, XKHUPHI, (HEPMEHTHI).

["eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJE3HbIE HCKOMAeMble, TOIIUBO, PECYPCHI.

TexHonorus: nuIeBble MPOAYKThI, OCHOBBI PAI[HOHAIIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE TIperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPI'TAHNYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI XMMHHU

XuUMHUECKUH dyeMeHT. AToM. Slapo aroma, uW30TONBL. DJEKTpOHHAs 000JO0YKa.
DHepreTUUecKue ypoBHH, MOAYPOBHH. ATOMHBIC OpOHTaH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpeziesieHns: 3JIEKTPOHOB [0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DeKTpoHHasi KOH(UTypalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonmueckas cucremMa XMMHYECKUX dieMeHToB [l H.
MengeneeBa. CBsA3b nepuoauyeckoro 3akoHa U [lepuonmyeckoil cHCTEMBI XUMHYECKHX
anementoB J[. . MenzeneeBa ¢ COBpEMEHHOW Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
MU3MEHEHMsI CBOICTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CIIOKHBIX BEIIECTB
II0 IpyNIaM U epruojaM. 3HaueHUe EPUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKH.

Crpoenne BemiecTBa. XUMHUYECKas CBA3b. Buabl XuMHUUYecKOM CBsI3M (KOBaJEHTHAas
HeNoJspHasl U MOJspHas, MOHHAsA, MeTaJulMueckas). MexaHu3Mbl 0Opa30BaHUSl KOBAJIEHTHOMN



XUMHUYECKON CBsI3M (OOMEHHBINM M JTOHOPHO-AKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTH.
DneKTpooTpulaTenbHOCTh. CTeneHb OKUcAeHUs. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOrO U HEMOJIEKYJISIPHOI'O CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa
BeLIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKU.

[Tonsitue o aucTiepcHBIX cucTeMax. MICTUHHBIE W KOJUTOMIHBIE pacTBOpbl. MaccoBast 10715
BEILIECTBA B PACTBOPE.

Knaccupukamuss Heopranmdecknx coequHeHWH. HoMmeHkmaTypa HEOpPraHWYeCcKHX
BEILECTB. [ eHeTnyeckas CBsA3b HEOPraHMYECKUX BEIIECTB, MPHUHAMNEKAIIUX K Pa3IUYHBIM
KJIaCCaM.

Xumnueckas peakuus. Kriaccupukanuss XMMHUYECKUX peEakiUil B HEOPraHWYeCKOH |
OpPraHUYeCKON XMMHH. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPAILECHUS
SHEPI'UM MPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuy, €€ 3aBUCHUMOCTh OT PazNU4HbIX (akTopoB. OOpaTHMBbIE pEaKLUU.
Xumnueckoe paBHoBecHe. (DaKTOpbI, BIUSIONIUE HAa COCTOSHHE XMMHYECKOTO pPABHOBECHSI.
ITpunnun Jle Ilarense.

Dnexrponutudeckas aucconuanus. CuipHBIE W Cia0ble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCasi, HEUTpaabHasi, HIEJI0YHAas.

OKHUCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

DKCIEPUMEHTAIbHBIE METOJbl M3yUEHHUs BEIIECTB U UX MPEBPALIECHUN: JEMOHCTPALIUS
tabmmun «llepuogmueckas cucrema xumudeckux saemeHToB [[. M. MennpeneeBa», mszydeHue
MOJIeTIe KPHUCTAUIMYECKUX PEmETOK, HAOMIOJACHHE U ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3fioKeHHWE MEpPOKCHIa BOJOpPOJa B TMPUCYTCTBUU KaTajlu3aropa,
OTIpEJICTICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAIBHOIO MHIMKATOPA, PEAKLIHMU
HOHHOTO OOMEHA), TPOBEACHHE MPAKTHYECKON paboThl «BrusHME pa3nudHbIX (aKTOpPOB Ha
CKOPOCTb XUMUYECKON PEaKiiumy.

PacuérHble 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIUNA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacu€Thl C UCIIOJIB30BAHUEM MOHITHS «MAacCOBasi 10Js1 BELLIECTBAY.

Heopranuueckasi xumust

Hemerannsl. Ilonoxenne HemeramwioB B Ilepuoguyeckoil cucremMe XUMHYECKUX
anemenToB JI. M. MennaeneeBa M OCOOCHHOCTH CTPOCHHS aToMoB. Du3nyeckue CBOMCTBA
HEMETAIIOB. AJUTOTPOINHS HEMETAILIOB (Ha IpUMepe KUCIOpoa, cepbl, pochopa u yriaepona).

XWMHUYECKHE CBOWCTBA BAKHEHIIMX HEMETAIOB (TallOT€HOB, cepbl, a3o0ta, ¢docdopa,
yraepoja U KpeMHHs) U UX COCTUHEHUN (OKCUJIOB, KMCIIOP OJICOACPIKALIUX KUCTOT, BOJIOPOTHBIX
COCIMHCHHM ).

[IprMeHeHne Ba)XKHEUIIMX HEMETAIIOB U UX COCIUHEHUN.

Meraiubl. lonoxenne meraiuios B Ilepuoanueckoit cucteMe XMMUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX O0OJIOUYEK aTOMOB MeTauioB. OOriue
¢usnueckue cBoiictBa MeTayuioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUN PsIi HAMPSKCHHIA
METaJIOB.

XHUMHYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATpHl, Kajluid, KajablUd, MAarHuu,
ATIOMHUHHM, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUM.

O6mmue cnocoObl momydeHust MeTauioB. [I[puMeHeHe METauIOB B OBITY U TEXHHUKE.

OKCHEPUMEHTAIbHBIE METOJbl HW3YYEHUs BEIIECTB W MX [PEBPALICHUN: H3YyUYEHHUE
KOJIeKIMA «MeTajutbl ¥ CIUIaBbI», OOpa3I[OB HEMETAJUIOB, PEIICHUE AKCIEPHUMEHTATHHBIX



3aja4, HaONIOJEHWE M  ONUCAaHUE JIEMOHCTPALMOHHBIX U  JaOOpaTOPHBIX  OINBITOB
(B3auMOJEHCTBHE TUAPOKCHIA ATIOMUHHS C PAaCTBOPAMH KHCIIOT M IIEIOYeH, KaueCTBEHHBIE
peaxkiuu Ha KaTHOHBI METAILJIOB).

Pacuérnsie 3a1aumn.

Pacuérel maccel BemiecTBa WM 00BEMaA ra3oB MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Ui 00BEMY OJHOTO M3 YYacCTBYIOIIMX B PEaKIUM BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuUMHUA U )KU3Hb

Ponp xuMuu B o0ecrieueHnr SKOIOTHYECKOl, YHEPreTUUECKON U MUIIeBON 0€30MacHOCTH,
pa3BuUTUU MeAuIuHbL. [lOHSATHE O HaydyHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHX
peaKuuu.

[IpencraBnenuss o0 OOMMX HAyYHBIX MPUHLUIAX I[POMBIIIICHHOIO MOJy4YEHUs
Ba)KHEHUILINX BEILIECTB.

YenoBek B MHUpE BEHIECTB M MaTEPUAIOB: BA)XKHEHIIME CTPOUTENBHBIE MaTEpHalbl,
KOHCTPYKIIMOHHBIE MaTepualbl, KPAacKd, CTEKIO0, KepaMuKa, Marepuaibl s SJICKTPOHUKH,
HaHOMaTepHallbl, OpraHMYeCcKrUe U MUHEpaIbHbIE Y100pEHUS.

XuMHs U 37I0POBbE YEJIOBEKa: IMpaBUJia KMCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
MpaBuUIa 0€30MaCHOr0 UCIIONb30BAHUS MIPENAPaTOB OBITOBOI XUMHUU B TIOBCETHEBHOW KU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXIpeIMETHBIX CBSI3eH MPH W3YYSHHH OOIIel 1 HeOPraHMYeCKO XUMHUU B
11 xmacce OCyHIECTBIISIETCS Ye€pe3 UCIOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHITHH,
TaK U MOHSATUMN, SBJIAIONIMXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOI'O
LHKIIA.

OOmue ecTecTBeHHO-HAYYHBIE TOHATHSA: HAy4YHBIM (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTe3,  KiaccupuKkalus,  MEepUOJUYHOCTb,  HAOIMIOJEHHE,  IKCIEPHUMEHT,
MOJICJIMPOBaHUE, U3MEPEHUE, SIBJICHUE.

®dusnka: MaTepusi, SHEPrusi, mMacca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaJIMOaKTUBHOCTh, MOJICKYJIa, SHEPreTUICCKUI YPOBEHb, BEIIECTBO, TEIIO, O0BEM, arperarHoe
COCTOSIHHE BEIIECTBa, PU3NUYECKIE BETUYHHBI M €IUHULIBI UX U3MEPEHHUSI, CKOPOCTbh.

buonorus: kmerka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MaKpo- M MHKPOIJIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OpPraHU3MeE.

["eorpadusi: MuHEpasbl, TOPHbBIE TIOPOIbI, TOJE3HBIE HCKONAEMbIE, TOILIIMBO, PECYPCHI.

TexHomnorus: XUMUYECKast MPOMBIIIUIEHHOCTb, METaJuTyprus, MIPOU3BOACTBO
CTPOUTENBHBIX MaTepHaJIOB, CEIIbCKOX 0351 CTBEHHOE IIPOU3BOJICTBO, MULIEBas
MIPOMBIIIUICHHOCTh, (hapMarieBTU4ecKasl MPOMBINIIEHHOCTh, TPOU3BOACTBO KOCMETHYECKUX
IpenaparoB, MPOU3BOJACTBO KOHCTPYKUMOHHBIX MAaTEPHAJIOB, 3JEKTPOHHAS IMPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITIPOIPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaer TpeOOBaHMUS K pe3yJbTaTaM OCBOCHHS OOYyJaroIIUMUCS
MporpaMM CpegHero ooiiero odpa3zoBaHUs (JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hay4yno-meTonnveckoil OCHOBOH /st pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
IIporpaMM cpeaHero oOIiero 00pa3oBaHus ABISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIX O/,

B coorBercTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOCHHUS IpeaMeTa «XUMHs» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUsS
BBIJICJIEHBI CJIEIYIOIINE COCTABIISAIOIINE:

OCO3HAHHE OOYYAIOIIMMUCS POCCUICKON Tpa)KIaHCKOW HMJIEHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPENIENICHHIO;

HaJIM4Khe MOTUBALIMK K OOYYECHHUIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH Ha OCHOBE KITFOYEBBIX
LIEHHOCTEN ¥ UCTOPUYECKUX TpaJAuLIUi 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOEH NESITETHbHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, TPUCYHUIUMHU LIEJIOCTHOW CHCTEME XHMUYECKOro
o0pa3oBaHus;

HaJWyue TMPAaBOCO3HAHUS HKOJOTUYECKOW KYJNbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pPE3yNbTAaThl OCBOEHUS MpeaMeTa «XUMHsSD JOCTUTAlOTCS B EIUHCTBE
y4yeOHOM M BOCIUTATENbHOM JEATETLHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKHUMH,
COLIMOKYJBTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJCATaMH POCCHIICKOTO
IpaXJaHCKOro oOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TPABWIAMHU ITOBEJCHHUSA,
CHOCOOCTBYIOUIMMH TpoIleccaM CaMOIMO3HAHMS, CAaMOPa3BUTHUS M HPAaBCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYarOIIUXCSl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpEeAMeTa «XUMHUS» OTPaXaroT c(hopMHUpPOBAHHOCTH
OIbITa TIO3HABATEJIBHOW M TIPAKTUYECKOM JAEATEIbHOCTH OOydYaroluXcs 10 pealn3aluu
MIPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:xIaHCKOro BOCIUTAHUA:

OCO3HAHHUsI 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 0053aHHOCTEH, YBaXKEHUS K
3aKOHY Y ITPaBOMOPSIKY;

IPEJCTABJICHNUS O COLMAJbHBIX HOpMax M MPaBWJIAX MEXJINYHOCTHBIX OTHOIIECHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOM JEATENbHOCTHU MPU CO3JaHUM Y4EOHBIX IPOEKTOB,
pelleHnur y4eOHbBIX U TTO3HABATENbHBIX 3a71a4, BHIMOTHEHUH XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH NOHHMMATh U MPUHUMATh MOTUBbI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTUX
IIPU aHAJIM3€ PA3IMYHBIX BUIOB YU€OHOI NesATEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCIIMTAHUS |

LIEHHOCTHOI'O OTHOLIEHWS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMUU;

YBOKEHHUS K MPOIECCYy TBOPYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTHIKEHHUS HAYKH €CTh pPEe3yNbTaT UINTEIbHBIX HAONIOACHUIH,
KpOIOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX ITIOUCKOB, TOCTOSIHHOT'O TPYy/Ja YYEHBIX U TPAKTHKOB;



UHTEpeca U TI03HABATEJIbHBIX MOTHBOB B IOJYyYEHHUM U TIOCIEIYIOIIEM aHaJIM3e
nH(}OpMAITUU O IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XHUMHUH;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, YTHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OILIGHHMBAaTh CHUTYallud, CBS3aHHBbIE C XHUMHUYECKUMH SBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHWBAaTh CBOE IOBEJCHHWE W TIOCTYIIKM CBOMX TOBApHINCH C IMO3UIUAN
HPaABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUI ITHX MOCTYIKOB;

4) popmMupoBaHHA KYJIbTYPHI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 3I0poBOro M OezomacHOro obpasza >KU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOI0 OTHOILIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

COOIO/ICHUs TIpaBWJI OE30MacHOrO OOpalleHHsI ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JESITEIbHOCTH;

NMOHUMAaHUsI IT[EHHOCTH TPAaBUJ WHIWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MMacHOro
TOBE/ICHUS B CUTYaIUAX, YTPOXKAIOUINX 3/I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHUS TOCTEACTBHA M HEMPHUATHS BPECIHBIX NPHUBBIYCK (YMOTPEOJICHUS KOOI,
HapKOTUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JESITeIbHOCTH,
OOIIIECTBEHHO ITOJIE3HOM, TBOPUYCCKOW U APYTUX BUIAX JICATEITHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a/a4 COLUATbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOET0 Kjiacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUEHHUIO0 Mpodecchii pa3TuvyHOro pojaa, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUS K TPYIY, JTIOASIM TPYJa U PE3yJIbTaTaM TPYIAOBOU JIEATEIBHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBUAYATbHOW TPACKTOPUU OOpa3OBaHUs,
Oymymiei mpodeccuu M peaau3anuy COOCTBCHHBIX KH3HCHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) IK0JI0TMY€eCKOr0 BOCIIMTAHMS:

9KOJIOTMYECKH 1IeTIeCO00Pa3HOro OTHOIIEHUS K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

MOHUMAHUS TJIO0ATBFHOTO XapaKTepa YKOJIOTHUECKUX MPOOIeM, BIHUSHHS 3KOHOMHYECKHUX
MPOIECCOB HA COCTOSIHUE MTPUPOTHOM U COLIMAIIBHOM CPEJIbl;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKCHUM XUMHH JJIs1 PEIICHHsI BOIIPOCOB
paIoHaIbHOI0 IPUPOIONOIH30BAHUS;

AKTUBHOTO HEMPHSATHS ICHCTBHM, MPUHOCSIIINX BpPEI OKPYXKAIOIICH MPHPOIHOU cpele,
YMEHHsI TPOTHO3UPOBATh HEONATOMPHATHBIE AKOMOTHUUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NPEAOTBpalIaTh UX;

HAJIUYUSL Pa3BUTOrO JKOJOTUYECKOTO MBIILICHUS, SKOJIOTHYECKOH KYyJIbTYphI, OMbITa
NESITETLHOCTA  OKOJIOTMYECKOW  HAINPaBJICHHOCTH, YMCHHS PYKOBOJCTBOBAaTHCS HMH B
MO3HABATENbHON, KOMMYHUKATUBHON M COIUANBHOMN MPAKTHKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
MIPOTUBOCTOSTH UICOIOTHH XeMOhOOHH;

7) 1EHHOCTH HAYYHOT'0 MO3HAHUS:

cOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTHS HAYKH W OOIIECTBEHHON NIPAKTHKH;



NIOHUMaHUA CcleUU(PUKA XMMHUU KAaK HayKH, OCO3HaHHUA €€ poiau B (HOpMHUPOBaHHU
PalMOHATIBLHOIO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LIEIOCTHOT'O MPEICTABICHUS 00 OKpYXKaIoLeM
MHUpE KaK O E€IMHCTBE IPUPOIBI M 4YEIIOBEKA, B MO3HAHWUU IPHUPOJHBIX 3aKOHOMEPHOCTEH H
peleHn: mpodaeM COXpaHeHHs! TPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHM JUISI COBPEMEHHON IUBWIM3ALUU: B €€
T'yMaHUCTHUYECKON HAIpPaBJIEHHOCTH U BaXHOW pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuanbHON
KYJIBTYpBl, PEIIEHUH TI00a7IbHBIX MPOOIEM YCTOHUHMBOrO pa3BUTHsI YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKO, NUIIEBOM M JKOJOTMYECKOW O€30MacHOCTH, B PAa3sBUTUU MEIULUHBL,
o0ecreyeHnH YCIIOBHM yCHEeIHOro Tpy/Ja U SKOJIOTHYECKH KOM(OPTHON JKU3HU KaXJI0r0 YjieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METONOB IIO3HAHWI,
UCIONB3yEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOIy4YaeMble 3HAHUS AT
aHamM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIEro MUpAa M MPOUCXOASIIINX B HEM H3MEHEHUH,
YMEHHUS JienaTh 000CHOBAHHBIE 3aKII0YEHHS HA OCHOBE HAYy4YHBIX ()aKTOB U UMEIOIUXCS JAHHBIX
C LIEJIBIO NIOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCII0JIb30BAaTh XUMUYECKUE 3HAHUS /7S pelleHus: Ipobiem
B PEAJIbHBIX )KU3HEHHBIX CUTYALIUSIX;

MHTEpeca K O3HAHMIO U HCCIIEN0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMM 10 XMMHMHM B COOTBETCTBHUHM C JKHU3HEHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSIM Tpylda B pa3lM4HbIX cdepax npodeccuoHaNbHOMI
JESITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MeranpeMeTHbIE pe3yJIbTaThl OCBOCHUS y4eOHOro mpenmera «XWMHS» Ha YpOBHE
cpeaHero o01ero oopa3oBaHus BKIIOYAIOT:

3HaYUMbIC JUIT (OPMUPOBAHUS MHPOBO33PCHHS OOYYAIOMUXCS MEKIUCITUIUTHHAPHBIC
(MexXmpenMeTHbIC) OOIICHAYYHBIE TTOHATHS, OTPAKAIOIIHE [IEJTOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienuUKy METOJIOB TIO3HAHHMS, HCITOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIEeCTBO,
JHEpPrus, SBJICHHE, MPOIECC, CUCTEMA, HAYYHBIN (aKT, MPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIIeIOBaHUE, HAOII0IeHNE, U3MEPEHHE, SKCIIEPHUMEHT U JIPyrHUe);

VHHBEpCAIbHBIE  y4eOHBIE  JICHCTBUS (To3HaBaTENbHBIC, KOMMYHHKATHBHBIC,
pEryJISITHBHBIC), oOecneunBaronine (GOpMHPOBaHHE (QYHKIMOHAILHOW TPAMOTHOCTH U
COITMATBHON KOMIICTCHIIMH 00yUJaroIIuXCs;

CIIOCOOHOCTh ~ OOyYarolUXCs  HCIOJNB30BaTh  OCBOCHHBIE — MEXIAMCLHUILTUHAPHEIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCAJIbHBIC YyYeOHBIC JCHCTBHS B IIO3HABATCIBHOW U
COLIMAJIBHOU ITPAKTHKE.

MertanpeMeTHbIE Pe3yJabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCATBHBIMH yUCOHBIMU
MO3HABATEIILHBIMI, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU JICHCTBUSMHU.

OBiajieHHe YHMBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a30Bble JIOTHYecKHe AeHCTBUSA:

CaMOCTOSITENILHO (DOPMYJIUPOBATh M aKTyaJHU3UpOBaTh MPOOJIIEeMy, BCECTOPOHHE 6
paccMaTpuBarh;

OTNpPENENATh WENU JeATEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHUTH Pe3YJIbTAThI JICATCILHOCTH C MIOCTABICHHBIMU IICIISIMU;



UCIIOIb30BaTh IIPU OCBOCHMM 3HAHMW NIPHUEMBI JOTMYECKOrO MBINUICHUS — BBIICIATH
XapakTepHblE TPU3HAKM IMOHATHMM W YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOLINE MOHATUSA JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH ISl KITACCU(PUKAIIMH BEIIECTB M XUMHUECKUX PEaKIUil;

YCTaHABJIMBATh NPUUYNHHO-CIIEICTBEHHBIE CBA3M MEKY N3Y4aeMbIMU SIBJICHUSMH;

CTPOUTH JIOTMYECKHE pACCYXIEHMsI (MHAYKTUBHbBIE, IEAYKTHBHbIE, [0 aHaJIOTUN),
BBISBJISATh 3aKOHOMEPHOCTU M MPOTHBOPEUYUS B PACCMATPUBAEMbIX SIBICHUSAX, (OPMYJIHPOBATH
BBIBOJIbI U 3aKJIFOUEHNS;

IOPUMEHSTh B IpOLIeCCe MO3HAHUS, HCIONb3yeMble B XUMHHM CUMBOJMYECKUE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BbIBATH MOJIENIbHBIE MPEJICTABICHNS — XUMUYECKUI 3HAK (CUMBOJ) 3JIEMEHTA,
XUMU4eckas (opmyna, ypaBHEHHE XUMHUYECKOW peakIuu — TpU pPElICHUH Y4eOHBIX
IIO3HABATEIIBHBIX WU NPAKTUYECKUX 3a/ad, IPUMEHATh Ha3BaHHBIC MOJENBHBIC IIPEICTaBICHHUS
JUIS BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIU.

2) 0a3oBble HUcciie0BaTeIbCKeE JelicTBUA:

BJIa/IETh OCHOBAMH METOJI0B HAYYHOI' O MIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIMIA;

¢dbopMynupoBaTh IL€IM M 3aJayd  MCCIEJOBAaHUS, MHCIOJIb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENTLHO C(HOPMYTHPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3bI 1O IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIQ/IETh HAaBBIKAMU CaMOCTOSTENBHOIO IIJIAHUPOBAHUS M TPOBEACHUS YYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XO/0M IPOLIECcCca, CaMOCTOATEIbHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (HOpMyIHpPOBaTh OOOOIIEHHUS W BBIBOJBl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJETaHHOM
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH MCCIENI0BaTEIbCKOW M TMPOEKTHOW JeATeNbHOCTH,
IPOSIBJIATE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIIeHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOAO0B [103HAHUS.

3) pabora ¢ nundopmanmeii:

OPHEHTHUPOBATHCA B PA3IMYHBIX HMCTOYHUKAX WHPOpManuu (HAYIHO-TIOMYJISIpHAs
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHblE IocoOus, pecypcbl VHTepHera),
aHAJIM3UPOBaTh HMHGOPMAIMIO paA3IUYHBIX BUJIOB U (OpM MpEeACTaBIICHUS, KPUTUUYECKU
OLIEHUBATH €€ I0CTOBEPHOCTh U HENIPOTUBOPEUNBOCTH;

(GopMynHpoBaTh 3alpOoChl M NPUMEHATh Pa3IMYHbIE METOAbI NPH IOMCKE U OTOOpe
uH(popMaLuu, HeOOXOAUMOM ISl BBIITOIHEHHS YUeOHBIX 3a7a4 ONpeAenEHHOr O TUIIA;

nproOpeTaTh ONBIT UCHOIb30BAHUSA MH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (pOpMy IpeacTaBieHUs HHPOPMALUU (CXEMBI,
rpaduKy, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyyHBIH S3bIK B KauecTBE CpeACTBAa HpU pPabOTe € XUMHUYECKOH
nHpopMalueii: NpUMEHSATh MEXIpeaAMeTHble ((pu3MuecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (hOpMYJIbl, a00pEBUATYPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MIPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBnajgeHne yHHBepCAJIbHBIMA KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3a71aBaTh BOIPOCHI MO CYLIECTBY OOCYXJIa€MOM TEMbI B XOJ€ AUaaora W/MUial JTUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIHPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;



BBICTYIIaTh C IpPE3E€HTallUeH pe3ysIbTaTOB IO3HABATEIBLHON JESITEIbHOCTH, MOTYYEHHBIX
CaMOCTOSATENIbHO MWJIM COBMECTHO CO CBEPCTHUKAMHU IIPM  BBIIOJIHEHMM XHMHUYECKOIO
9KCIEPUMEHTA, NPAKTHUECKOH paboThl MO HCCIEAOBAaHUIO CBOICTB M3y4aeMbIX BEILECTB,
peanu3anu y4eOHOro mpoekTa M (OpPMYJIMpPOBATH BHIBOJBI IO PE3yJIbTaTaM IPOBEAEHHBIX
HCCIIEIOBAaHUM MTyTEM COIJIacOBaHMs MO3UIMH B X0/1€ 00CYX/I€HUS U 0OMEHA MHEHHSIMU.

OgnageHHe YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY ICHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHMPOBATh M OCYILECTBISATh CBOK ITO3HABATEIbHYIO JESATEIbHOCTD,
orpenenss €€ el U 3aJa4yd, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOOUMOCTH KOPPEKTHPOBATh
Ipe/ularaéMblii alrOpUTM JICHCTBUN NMpHU BBHINOIHEHUH YYEOHBIX M HCCIIEAOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbonee AP (HEeKTUBHBIN CIIOCOO UX pPEIIeHUs C YYETOM MOIyYEHUs! HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYILIECTBIISATh CaMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CaMOaHaIW3a |
CaMOOLICHKHU.

HNPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpeameTHble pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs» OTPaXkaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHU O XWMHYECKOH COCTABIIAIONIEH €CTECTBEHHO-
HAayYyHOM KapTHHBI MHpA, POIU XUMHUHU B MO3HAHUU SIBICHUU MNPUPOABI, B (OPMUPOBAHUU
MBIIUIEHUSI U KYJIbTYPBl JIMYHOCTH, €€ (YHKIIMOHAJIBHOW TIpaMOTHOCTH, HEOOXOIMMOM ISt
pelieHus NPaKTUYEeCKUX 3aJady M HKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3/I0pPOBBIO U IPUPOJTHOM CpEJIE;

BJIQJICHUE CUCTEMOM XMMHMYECKMX 3HAHMM, KOTOpas BKIIIOUAET: OCHOBOIIOJATAIOIINE
MOHATHSI (XUMUYECKUI 3JIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHULIATEIFHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpamiéHHas), MOJib, MOJSpHAasT Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIN  CKelerT,
(GyHKIMOHANBHAS TPYIIA, paauKal, HW30MEpHUsi, M30MEphl, TOMOJIOIMYECKHA psiA, TOMOJIOTH,
YIIE€BOAOPO/bI, KUCIOPOI U a30TCOAEPIKALUE COCIUHEHHS, MOHOMEp, MOJUMEDP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OpraHMYECKUX
BemecTB A. M. byrnepoBa, 3akOH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3BIK XMMHUHU; MHUPOBO33PEHUECKHE 3HAHUS, JISKALIUE B OCHOBE MOHHMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBICHUH, (DaKTOIOrMYECKHE CBEIEHHS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH U 0€30MacHOM UCIOIb30BaHUU BaKHEUIINX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTUYECKOM IEATENbHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHI BBIABIIATH XapaKTEPHbIC MPU3HAKK MOHSITHH, yCTaHABIMBATh
UX B3aUMOCBSI3b, UCII0Ib30BaTh COOTBETCTBYIOLIUE MOHATHUS IPU OIMMCAHUM COCTABa, CTPOEHUS U
MpEBpAIICHUI OPraHNYECKUX COCAUHEHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIOIB30BATh XMMUYECKYIO CHMBOJIMKY Ui COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) GOpMYNT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMHUYECKHX pEaKlUi, U3rOTaBIMBAaTh MOIEIU MOJIEKYJ OPraHUYECKUX BEILIECTB
JUI WJUTIOCTPALMM UX XUMHUYECKOI0 U IPOCTPAHCTBEHHOI'O CTPOCHNUS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAIJICKHOCTh U3YUEHHBIX OPraHMYECKUX
BEIIECTB M0 HX COCTaBy M CTPOCHHIO K OIpENeNEHHOMY KIIACCy/TpyIe COEAMHEHUM
(yrnmeBomopofpl, KHCIOPOA U a30TCOAEp)KAIllU€ COEIMHEHHUS, BBICOKOMOJIEKYIISIPHbIE



COCIMHEHHM), JaBaTh WM Ha3BaHUs 1o cucremarudeckoii HomeHnkinarype (IUPAC), a Taxxke
NPUBOAUTH TPUBHAIbHBIE HA3BaHUSI OTACJIBHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH,
alleTWJIeH, STWICHIJIMKONb, TIULEPUH, (PEeHoN, (QopMallbAeruf, aneTalbIeru]l, MypaBbHHAs
KHCJIOTa, YKCYCHAasi KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIOTA, TIIOK03a, PpyKTO3a,
Kpaxmal, LIeJUII0J103a, TIHUIIIH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENCIATh BUIbI XHUMHUYECKOW CBSI3M B OPTaHHMYECKHX
COeMHEHMX (OUHAPHBIE U KpaTHbBIE);

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTH ITOJIOKCHUS TEOPHUH CTPOCHUS OPTaHMYCCKHX
BemecTB A. M. byrnepoBa /s 00bsICHEHHsI 3aBUCMOCTH CBOICTB BEIIECTB OT UX COCTaBa W
CTPOEHUSI; 3aKOH COXpPaHEHUsI MAaCChl BEIIECTB;

chOPMUPOBAHHOCTh yMEHMI XapaKTEpU30BaTh COCTaB, CTpoeHUE, (usmdeckue u
XUMHUYECKNE CBOMCTBA TUIIMYHBIX IIPEICTABUTENICH PA3NIMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeraH, »TaH, OSTWJICH, MPOINWJICH, aleTWIeH, OyraaueH-1,3, MetwiOyramuen-1,3, OeH3om,
METaHOJI, ITAHOJ, ATHJICHTJIUKOIb, TJIMLIEPHUH, (EHON, alleTaablerul, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmasi, IeJUII0JI03a, AaMUHOYKCYCHas KHCJI0Ta), WILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMHU YPaBHEHUSIMU COOTBETCTBYIOLIMX XMMHUYECKUX pPEaKUUl C
KCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMyit;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKU YIIEBOJIOPOAHOTO CHIPHS
(HedTb, TPUPOAHBIA Ta3, yrojib), CIOCOOBI HMX MEpPepadOTKU U IMPaKTUYECKOE NPUMEHEHUE
MPOAYKTOB NepepaboTKu;

c(hOpMHUPOBAHHOCTh YMEHUM TPOBOJUTH BBIYUCICHHUS 110 XUMUYECKUM YPaBHEHUSIM
(Macchl, 00b€Ma, KOJIMYECTBA HMCXOMHOTO BEIISCTBA WM MPOJAYKTa PEAKIHMH IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOT'O U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUW BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, MCHOJB3YyEMbIX B XUMHUHM TPH HM3YYCHHHM BEIIECTB M XHMHYECKUX SBICHUU
(mabmogeHue, W3MEpPEHHE, OJKCIEPHUMEHT, MOJEIHPOBAHUE), UCIOIb30BaTh CHUCTEMHBIC
XUMUYECKUE 3HAHUS JJI IPUHATHS PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsIX, CBA3aHHBIX
C BEIIECTBAMU U UX MPUMECHEHHUEM;

chOpMUPOBAHHOCTh YMEHUU COOIO/IAaTh MpaBUjla MOJb30BAHUS XUMHUYECKON MOCYI0H U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKE ITpaBuiIa 0OpaIeHus ¢ BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU MO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHI IJIAHUPOBaTh M BBHIMOJHATH XUMHUYECKUN DSKCIEPUMEHT
(mpeBpallleHHs] OPraHMYECKUX BEUIECTB MPU HArpEeBaHUM, MOJYUCHHE ITHICHA U U3yYCHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIUHU OPraHMYECKUX BEIEeCTB, JEHaTypanus OeJIKOB Mpu
HarpeBaHUU, I[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKHU OE30MACHOCTH
pu OOpallleHUH C BEIIECTBAMHU U JIaDOPaTOPHBIM 0OOPYIOBAHHEM, MPEACTABIATH PE3YJIbTAThI
XUMHYECKOTO JKCIIEPUMEHTa B (OpME 3aliCH ypPaBHCHUW COOTBETCTBYIOIIUX PEAKIUH U
(hopMynupOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO HWH(OpMaIuio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, HTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHMM cOOMIOAaTh MpaBUiIa HKOJIOTMYECKH LIeJIeCO00pa3HOro
MOBEIEHUsI B OBITY M TPYIOBOM MEATEIBHOCTH B IENSIX COXPAaHEHHUS CBOETO 370POBbSI U
OKpY’Kalolllel MPUPOTHOM Cpebl, OCO3HABATh OMACHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHU3MBbI
ONpENEIIEHHBIX OPraHMYECKUMX BEUIECTB, IMOHMMAas cmbici nokazarens II/IK, noscuare Ha
npuMepax crocoObl YMEHBIIEHHs] U MPEIOTBPAIICHHs] UX BPEAHOIO BO3JEHCTBUS HAa OPraHU3M
YeJI0BEKA;



JUTsl 00YYalOIIUXCsl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI: YMEHHE MPUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA,

JUISL  CIENBIX M CIA0OBUISIIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh pPelbeHO-
TOYEUHYI0 cucTeMy obo3HaueHuit JI. bpaitns ans 3anucu Xxumudeckux Gopmy.

11 KUIIACC

[IpenmerHsie pe3ynbTaThl OCBOEHHsSI Kypca «OOmas W HeopraHudecKas XUMHUSD»
OTPaKaoT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUUYECKOW COCTaBISAIONIEH €CTECTBEHHO-
HAy4YHOH KapTUHBI MHpA, POJIM XUMHHM B TO3HAHUM SIBJICHUH NPHUPOJIBI, B (OPMUPOBAHUU
MBILIUIEHUS] U KYJIBTYpbl JINYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW AJIs
pelIeHs] MPAaKTUYECKUX 3aad M SKOJOTHYECKM OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOU CPENE;

BJIQJICHUE CHUCTEMOM XMMMUYECKMX 3HAaHHUH, KOTOpas BKJIIOYAECT: OCHOBOIIOJIAralOIINe
HOHSATHUS (XMMHUYECKUIT JIIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIEeKTPOHHbBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBI O00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJIEHHS, XHMHYECKas CBs3b (KOBaJCHTHas, MOHHAs, METAJNIMYecKasi, BOAOPOIHAs),
KpUCTAJZIMYECKasl ~ peméTka, TUIbl XUMHUYECKHUX  peakiuil, pacTBOp, DJEKTPOJIUTHI,
HEJIEKTPOJIUTBI, JJIEKTPOJINTUYECKAs JUCCOLUALMUSA, OKHCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb
XUMHYECKON  peaklMM, XMMHYECKOE paBHOBECHE); TEOpMHM M  3aKOHBl  (Teopus
JJICKTPOJIUTUYECKON Jucconuanuu, nepuoauudeckuid 3akoH J[. M. MengeneeBa, 3akoH
COXPAaHEHHUsI MAacChl BEILECTB, 3aKOH COXPAaHEHUS W IPEBPAILCHUS JHEPTUU IPU XUMHYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3bIK XUMHHM, MHPOBO33PEHUECKHE 3HaHMS,
JeKauye B OCHOBE IIOHMMAHUS IPUYMHHOCTM M CUCTEMHOCTHM XHMHMYECKHUX SIBJICHUM,
(aKTOJIOrMUECKHE CBEJCHHS O CBOMCTBAaX, COCTaBe, MONy4eHHH M 0€30MacHOM HCIOJIb30BaHUHU
BO)XHEHIIINX HEOPTaHUYECKUX BELIECTB B ObITY U IPAKTUYECKOH IEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHHI BBISIBIISATH XapaKTEPHbIC MPU3HAKH TOHSATHH, YCTAaHABIUBATh
UX B3aMMOCBS3b, MCIOJIB30BaThb COOTBETCTBYIOIIUE IOHATHS IPH ONHUCAHUU HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHHUI;

c(OPMHUPOBAHHOCTh YMEHUN HCHOIb30BATH XMMHUYECKYIO CHMBOJIMKY JJIsl COCTaBJICHUS
(GopMysl BEIIECTB M YypaBHEHHUH XUMHUYECKUX PpEaKUui, CHUCTEMaTHYECKYH0 HOMEHKIATypy
(IUPAC) u TpuBHManbHBIC Ha3BaHUS OTJCIbHBIX HEOPTaHMUYSCKHX BEUICCTB (YrapHbId Tas,
YIJIEKUCIIBIM a3, aMMHUaK, rani€Has HW3BECTb, HErall€Has W3BECTb, IIUTHEBAs COAA, IUPUT U
Ipyrue);

c(OPMHUPOBAHHOCTh YMEHHUH ONpeAEsATh BAICHTHOCTb U CTENIEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COEIUHEHUSAX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKON CBsI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJUInYecKas, BOAOPOAHAs) B COCAMHEHUSX, TUI KPUCTAIIMYECKON PEIETKH KOHKPETHOI O
BelECTBA (aTOMHAasi, MOJIEKYJSpHas, WOHHAas, METAJUIMYecKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEIUHEHNUI;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBAaTh MPUHAAIEKHOCTh HEOPraHUYECKUX BELLECTB
10 UX COCTaBY K ONpEAEIEHHOMY KIIacCy/TpyIie COSAMHEHNH (IIPOCThIe BEIECTBA — METAUIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHMsI, KUCIIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIN);

chOpPMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICI Tepuomudeckoro 3akona JI. U.
MengeneeBa M JEMOHCTPUPOBATh  €r0  CHUCTEMATU3UPYIOLIYI0, OOBSCHUTENbHYIO MU
MPOTHOCTHYECKYIO (PYHKITUH;



chOPMUPOBAHHOCTb YMEHMH  XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XMMHUYECKUX 371eMeHTOB 1—4 niepuonos Ilepuoanueckoit cucreMbl XuMudyeckux 3iaemenToB /1. M.
MeHeneeBa, HCMONB3YSl TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIHY, «IHEPreTHUYCCKUEC
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XHMHMYECKHX JJIEMEHTOB M HX
COeIMHEHHH Mo nepuoaam u rpymmnam [lepuoanueckoil cucteMsl xumMmuyeckux anementos [1. U.
Menneneena;

chOpPMUPOBAHHOCTh YMEHHH XapakTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHMYECKHX BEIECTB pa3IMYHbIX KJIaccoB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXIY HEOpPraHMYeCKMMH BELIeCTBAMH C TIOMOUIbIO ypaBHEHUH
COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIINN;

c(hOPMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XMUMHUYECKHUE DPEAKIMH IO Pa3TUYHBIM
npu3HaKaM (YUCIIy W COCTaBY pEarupyromux BeEIIEeCTB, TEINIOBOMY J(deKTy peakuuw,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIINH, YIaCTHIO KaTalu3aTropa);

c(hOPMUPOBAHHOCTh YMEHHUM COCTaBIATh YPAaBHEHMs PEAKIMI Pa3IMUHbIX TUIIOB, ITOJHbBIE
U COKpaléHHbIC YpaBHEHUS PEaKIMi MOHHOTO OOMEHa, YYMTBHIBasl YCIOBUS, MPU KOTOPBIX ITH
peaKIy UIyT 10 KOHIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIHHU, TOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3fMYHBIX HEOPraHWYECKUX BEIIEeCTB, pACIIO3HABATh OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOILIME B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX BEIECTB;

chOpMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHUCIUTEIHbHO-BOCCTaHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOr0 OalaHca 3TUX PeaKIInii;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEeaKLuu OT
pa3auyYHbIX (DAKTOPOB; XapaKTep CMEIICHHS XWMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozaeiicteus (mpuniwn Jle [atense);

chOpMUPOBAHHOCTh YMEHHUN XapakTepHU30BaTh XHWMHUYECKHE MPOLECCHl, JeKallue B
OCHOBE MPOMBIIIJICHHOTO MOTYYEeHHUSI CEPHON KUCIIOTHI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTD
MIpeICTaBICHU 00 OOIIMX HAyYHBIX MPHUHIMIIAX U DKOJOTHYECKHX MPOOIeMax XHMHUYECKOTO
MIPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHUH TPOBOJUTH BBIYMCICHUS C MCIOIH30BAHUEM TOHSITHS
«MaccoBasi 107l BELIECTBa B pPacTBOpe», OOBEMHBIX OTHOIIEHUHW Tra3oB MPU XMUMHUYECKUX
peaKLusAX, MacChl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Ui 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOrO A(dQeKTa peakiuyu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEILIECTB, IIPEBPAILCHNS U COXPAHEHUS DHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUJjIa IMOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paToOpHBIM 000pPYIOBaHHUEM, a TAK)KE MpaBUiIa OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBHIMONHATH XUMHUYECKUH SKCIEPUMEHT
(pazmokeHue TEpOKCHMIa BOAOPOAA B NPHUCYTCTBUHM KaTallM3aTropa, OMNpEeAeNiCHUE Cpebl
PacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOIO UHIWKATOPA, BIMSIHUE Pa3IMUHBIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOM peaKIUH, PeakIUd HOHHOIO OOMEHa, KaueCTBEHHBIC PEaKIUH Ha
cyibdar-, KapOOHAT- U XJOPHUA-aHUOHBI, HAa KaTUOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIBHBIX
3amau mo TemaMm «Metamney u «Hemeramib») B COOTBETCTBUM C TPaBUIAMH TEXHHKHU
0e30MacHOCTH MPU OOPAIIEHUH C BEIICCTBAMHU U JIaOOpaTOPHBIM 000pYAOBaHUEM, TTPEICTABISITh
pe3yibTaThl XMMHYECKOrO H3KCIepHUMEHTa B (opMe 3amucu ypaBHEHHMH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBAThH BHIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;



c(OPMUPOBAHHOCTh YMCHHIA KPUTHYCCKH aAHAJIM3HPOBATh XHUMHYCCKYIO HH(OPMAIIHIO,
MONTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOW KOMMYHHKAIWu, VIHTEpHET U
APYTHX);

chOPMUPOBAHHOCTh YMEHHU COONIOAATh MpPaBWJIa DKOJOTHYECKH IEIeco00pa3Horo
MOBEJICHUS B OBITY M TPYIOBOH JEATSIIBHOCTH B IENSIX COXPAHEHHUS CBOCTO 370POBbS M
OKpY’KaroIIel MPUPOTHONW CPEellbl, OCO3HABATH OIMMACHOCTH BO3JICHCTBUS HA KUBHIC OPTaHH3MBI
OIpeeaEHHBIX BEIIECTB, MOHUMas cMbICa oka3arens I1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIICHUS U TIPEJOTBPAICHUS UX BPEAHOTO BO3JCHCTBHUS HA OPTaHM3M YEIOBEKa;

Ui 00y4aroluXcs C OrpaHMYEHHBIMH BO3MOXXHOCTSIMHU 370POBbS: YMEHHE MPUMEHSATH
3HaHHS 00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIISCTB U XUMHUYCCKHUX SBIICHUMN;

JUIS CIENbIX U CIHA0OBHIANIMX OOYYarONIMXCS: YMEHHE HCIOIb30BaTh peibedHO-
TOYCUHYIO cucTeMy o0o3HaueHuid JI. bpaitns nnst 3amucu xuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
H KosmmyecTBo yacoB DJIeKTPOHHbIE BocnurartejbHbIE 321241
anMeHOBaHHe
Ne Kontpoa | IlpakTuu (uudposbie)
pa3/esioB U TeM
n/n Bcero | bHbIC ecKHe o0pa3oBaTe/bHbIE
NPOrpamMMbI
padoTsI padoTsbI pecypcol
Pa3znes 1. TeopeTudyeckue 0CHOBbI opranudeckoii xumum (3 yaca — 1,5 6s10xa)
®opMHpOBaHNE NATPHOTHYECKOTO
Tpenuer BOCIIMTAHUSI:
OpraHuYeCKOn http://school- 3HATL/IIOHUMATEL/YMETh ONPeeATh:
xumun. Teopust collection.edu.ru/ }
1.1 CTPOCHUS 3 0 0 https:/obr.nd.ru/clie | POIb OTCHCCTBEHHDIX YACHDIX B PasBHiui
' A oprannyeckoi xumun(A.M.byriaepos)
OpPraHUYEeCKUX nt/login/?ysclid=I1120
COeMHEHHH A. ha0gzq323775060 dopMHpPOBaHNE HAYYHOT'0 MHPOBO33PEHMSA:
M. Byrneposa - OOBSCHATH MPUUUHBI MHOTOO0pa3us
OpPraHUYECKUX BEIIECTB.
Hroro mo pazneny 3
Pasznea 2. Yraesonopoasi (13 yacos — 6,5 yaca)
http://school- ®opMHPOBaHHE IKOHOMHYECKHX 3HAHMIA:
[penenbHbie collection.edu.ru/ )
) 3HATH/MOHMMATH/YMeTh XapaKTePpH30BaTh:
2.1 YTIIEBOIOP OB 2 0 0 https://obr.nd.ru/clie
— aJIKaHbI nt/login/?ysclid=1120 | - cocTaB u OCHOBHBIC HaIlpaBICHUS
ha0gzq323775060 WCIIONB30BaHUS U epepaboTKu HePTH U
HenpenenbHbie http://school- HPAPOITHOTO rasa,
2.2 YTJIEBOIOPOIBL: 6 0 1 collection.edu.ru/ - YCTaHABIMBATh 3aBUCHMOCTh MEXTY 00bEMaMU
aJIKEHBI, https://obr.nd.ru/clie
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https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
http://school-collection.edu.ru/
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QJIKaJIUCHBI, nt/login/?ysclid=1120 | mo6eun mpupoHOTO ra3a u HehTH B PD u
QJIKUHBI ha0gzg323775060 OrOKETOM.
http:// S_ChOOI' @opMHUpOBaHHE YKOJIOTHIECKUX 3HAHMIA:
A collection.edu.ru/
OMaTH4eCKHe i :
23 p S 2 httos://obr.nd.ru/clie 3HaTh/MOHMMATB/yMeTh ONpeNe/IsiTh:
YTIICBOIOP OB . L
nt/login/?ysclid=1120 | - npasuna sxoMOrHUECKM TPAMOTHOTO TOBEICHHS
ha0gzq323775060 1 6€30IacHOr0 OOpaIIEHHs ¢ TIPUPOJIHBIM I'a30M U
HeTENpoAYKTaMH B OBITY ¥ Ha IPOU3BOJICTBE;
- DKOJIOTUYECKHE MOCIEICTBUS pa3iuBa He(HTH U
crocoObI 0OpbOBI ¢ HUMHU.
@opMUpoOBaHUE HPABCTBEHHOT0 BOCITUTAHUSI:
II http://school- 3HaTh/MOHMMATH/yMeTh ONpPeNe/IsiTh:
HUPOIHBIE . :
HpT I;HHKH collection.edu.ru/

24 cro 3 https://obr.nd.ru/clie - B3aMOCBS3b MEXKIY U3y4aeMbIM MaTCpHUAIOM U
ymeBOHOpgﬂOB 1 nt/login/?ysclid=1120 | Oyaymei mpodecCHOHaIbHON JEATENLHOCTBIO.
uX repepadboTka

ha0gzq323775060 ®opMupoOBaHUE MATPHOTHIECKOT0
BOCIIUTAHMS:
- POJIb OTEYECTBEHHBIX YUEHBIX B Pa3BUTUHU
opranudeckoit xumuu (M.I'. Kyuepos, H./I.
3enuHCKHIA).
Hroro no pazneny 13

Pasnen 3. Kuciopoacoaep:xamue oprannyeckue coexnnenus (13 yacos — 6,5 0710ka)

3.1 Crouptel. eHon

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

https://obr.nd.ru/clie
nt/login/?ysclid=1120
ha0gzq323775060

®opMHupOBaHHE HAYYHOT0 MHPOBO33PEHUS:
3HATH/MIOHMMATB/YMETh ONPeae/IsiTh!

- O0bsACHEHHE MaTepHATIBLHOIO €IMHCTBA BEIIECTB
IIPUPOJBI ITYTEM YCTAHOBIICHUS T€HETUYECKON
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http://school-

CBsA3H MCXKY KiIaCCaMU OpTaHUYCCKUX BCIICCTB.

ATnbaerusl. .
Kap6 collection.edu.ru/ yCTaHABIMBATh MPUYUHHO-CIIEICTBEHHBIE CBA3U
apOOHOBBIE i - -
3.2 P 7 https://obr.nd.ru/clie .
KHCJIOTBI. ) - MEX]Iy CTPOCHHEM, CBOMCTBAMH U TIPHUMECHECHUEM
nt/login/?ysclid=I1120
CuoxHbIe (UL OpPTaHUYECKUX BEIECTB.
ha0gzq323775060
@®opMHUPOBaHME IKOJOTHYECKUX 3HAHMIA:
3HATH/MOHMMATH/YyMETh ONPeNesiTh:
- IPaBHJIa YKOJIOTUIECCKH IPAMOTHOTO U
6e3omacHOro oopaleHus ¢ ToprOYMMHU U
http://school TOKCU4HbIMU BemecTBamMu, CMC B ObITy 1
_u o
. OKpYXXarollei cpene;
collection.edu.ru/ PYRAIOMEN Cpell
3.3 YraeBombt 3 https://obr.nd.ru/clie | - mpaBuiIa TeXHUKU OE30MACHOCTH MPH
nt/login/?ysclid=1120 | BBIIOTHEHNH TPAKTUUECKUX pa60T C LICIBIO
ha0gzg323775060 dbopmMupoBaHus OepeKHOr0 OTHOIICHHS K CBOEMY
3JI0POBBIO U 37I0POBBIO OKPYKAIOIIHX.
@opMHUpOBaHUE BATEOJOTHYECKUX 3HAHMIA:
- PackpeiBaTh posib yrieBo10B B
KHU3HEIESITeTbHOCTH OPTaHU3MOB.
Hroro no pazneny 13

Pa3znen 4. A3oTcoaepskamue oprannyeckue coeqnHenus (3 yaca — 1,5 0Ji0ka)

4.1

AMUHBL.
AMWHOKHUCIIOTEL.
benkn

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

https://obr.nd.ru/clie
nt/login/?ysclid=1120

ha0gzq323775060

®opMupoOBaHUE HAYYHOT0 MHUPOBO33PEHUSI:
3HaTh/IOHMMATB/yMeTh ONpeNe/IsiTh:

- MaT€praAJIbHOC €AMHCTBO BCIICCTB IIPHUPOJbI
IMYTEM YCTAaHOBJICHUSA T€HETUYECKOM CBS3U MCKOY
KiIaCCaMU OPraHHYCCKHX BCIICCTB.

- HOPUYHUHHO-CJICACTBCHHBIC CBA3U MCXKIY
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CTPOCHHUCM, CBOMCTBaMH U IMPUMCHCHUCM
OPraHU4CCKHX BCUICCTB.

dopMupoBaHHe NATPHOTHYECKOTO
BOCIIUTAHUSA: 3HATH/IIOHUMATH/:

- POJIb OTEYECTBEHHBIX YUEHBIX B PA3BUTUU
AHUJIMHOKPACOYHOU U (papManieBTHIECKOM
npombitiuieHHocTd. (H.H.3uaMnH)

®opMUpPOBaHNME BAJIEOJOTHYECKUX 3HAHUI:
3HaTH/MOHNUMATH/:

- OMOJIOTHYECKYIO POJIb AMUHOKHCIIOT, OSJIKOB,
JIHK, PHK.

@®opMUPOBaHME IKOJOTHYECKUX 3HAHMIA:
3HaTH/MOHMMATB/YMETh ONpPeae/siTh!

- IIpaBHJIA YKOJIOTUYECKU TPaMOTHOTO U
6e30macHOro oopareHust ¢ TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMH B OBITY U
OKpY’Kalollel cpee.

Hroro no pazgeny

3

Pa3nea S. BeicokoMo1eKyJISIpHBIE

coequHeHud (2 yaca — 1 0J10K)

5.1

IInacTmaccel.
Kayuayxku.
Bonokna

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

https://obr.nd.ru/clie
nt/login/?ysclid=1120

ha0gzq323775060

®opmMupoBaHUe IKOHOMHYECKHUX 3HAHMA:
3HATH/MOHMMATB/YMeTh ONpele/siTh!

- POJIb MTOJIMMEPOB B MPOMBIIIJICHHOCTH,
MEUITMHE, OBITY.

®opMUPOBaHME IKOJOTHYECKUX 3HAHMIA:



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060

3HATH/MOHMMATB/YMeETh ONpPeae/IsiTh!

- IpaBWJIa TEXHUKH O€30MaCHOCTH MPH
BBITIOJTHEHUH MPAKTUYECKUX PAOOT C IEIbIO
¢dbopmMupoBaHus OEPEKHOI0 OTHOLIEHUS K CBOEMY
3JI0POBBIO U 3710POBBIO OKPYKAIOIINX;

- IpaBWJIa SKOJIOTMYECKU TPAMOTHOTO U
6e30macHOro oopaleHust ¢ TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMH B OBITY U
OKpY’Kalollen cpee.

Hroro mo pazneny 2
OBILEE

KOJIMYECTBO 34
YACOB I10

[NPOI'PAMME




11 KIIACC

KoaunuecTBO 4acoB

BocnuTareabHbIe 321249

Kour | IIpakr | DJIEKTPOHHBIE
HaunmenoBanue
Ne poJib nueckn | (uudposbie)
Pa31eJioB U TEM Bcer
n/n HbIE e o0pa3oBaTeJIbHBI
NMporpaMmbI 0
pador | padort € pecypchl
bl bl
Pasnen 1. Teopernueckue ocHoBbI xumMuu (13 yacosB — 6,5 yaca)
Crpoenue @DopMUpOBAHHE HAYYHOT0 MUPOBO33PEHHUSI:
aTOMOB.
. http://school- 3HATH/IOHMMATH/YMETh ONPeAesiTh:
[Tepuognueckuit ;
collection.edu.ru/
3aKOH H https://obr.nd.ru/c - 3Ha4YeHue nepuoanyeckoro 3akona [I. . Menneneesa s
1.1 [Tepuonnueckas 3 0 0 I /.I ) '/,) ' lid OTKPBITUS WJIM UCKYCCTBEHHOT'O CO3/IaHUSI HOBBIX
CHCTEMA lent/login/2ysclid |\ raeciax AJIEMEHTOB, OTKPBITHSI AaTOMHOUN SHEPTHH;
=1120ha0gzg3237
XUMITICCKIX 75060 - Ha OCHOBE Inepuoauyeckoro 3akona /. . Menaeneena
anemenTos . 1. - .
OOBSICHSITH 3aBUCUMOCTh CBOMCTB XUMHUYECKUX JIEMEHTOB
Menneneena
1 00pa30BaHHBIX MU BEIIECTB OT JIEKTPOHHOT'O CTPOCHHS
http://school- ATOMOB.
Crpoenne collection.edu.rs/ | @opmuposanne nayanoro MupoBo3spenus:
12 BEIIIECTBA. 4 0 0 https://obr.nd.ru/c
. MrorooGpasie lient/login/?ysclid 3HaTh/MOHMMATB/yMeTh ONPeNe/IsiTh.
BCILICCTB =1120ha0gzg3237 | - MPUIMHHO-CJICACTBEHHBIC CBS3H MEXKTy XUMHUECKOU
75060 CBSI3bI0, TUIIOM KPUCTAJUTHYECKOM PEIIETKU COSMHCHUH, UX
http://school- (GUBUYIECKUMH U XUMUYECKUMHU CBOHCTBAMM;
XUMHUECKHE collection.edu.ru/ ®opmupoBanue BaJICOJOrHYECKUX 3HAHNM:
1.3 6 1 1 https://obr.nd.ru/c -
peaKImH 3HATH/IOHUMATD/

lient/login/?ysclid
=1120ha0gzg3237

- 61/IOJ'IOFI/I‘-ICCKYIO POJIb BOABI, KOJUIOUAHBIX CUCTEM B ) KU3HU
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75060

Hroro no pazgeny

13

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

https://obr.nd.ru/c
lient/login/?ysclid

=1120ha0gzq3237
75060

YeJI0BEeKa;
®opMHPOBaAHHE IKOHOMUYECKUX 3HAHUM
3HATH/IOHMMATBH/YMETh ONPeNesiTh:

- IPUMEHEHHUE BOJIBI B IPOMBIIIIICHHOCTH, CEITbCKOM
XO3AHCTBE, OBITY U I OCBETUTH BOMPOC O HEOOXOAUMOCTH
cOepekeHMs BOTHBIX PECYPCOB.

®opMHPOBaAHME IKOJOTHYECKUX 3HAHMIA:
3HATH/IOHMMATBH/YMETh OIPelesiTh:

- IPUYUHY BO3HUKHOBEHUS TAPHUKOBOTO 3 QeKTa U ero
BO3MOYHBIE I10CIIEACTBUS;

- KOJIOTMYECKH TPAMOTHOE MOBEJICHUE B OBITY U
OKpY>Karollen cpene.
®opMHpPOBaAHNE IKOHOMUYECKHUX 3HAHMA:
3HATH/IOHMMATBH/YMeTh ONpeNesiTh:

-yCTaHaBJIUBATh 3aBUCMOCTh CKOPOCTU XUMHUYECKOMN
peaklUM U CMEILIEHUS XUMHUYECKOI'0 PaBHOBECHUS OT
pa3INyYHbIX (PaKTOPOB C LIETBIO ONPEACTECHUS ONITUMATbHBIX
YCIIOBUM MPOTEKAHUSI XUMUUYECKUX MTPOLIECCOB;

- IPUMCHCHUC 3JICKTPOJIM3a B IPOMBIIIIJIICHHOCTH.

®opMHUpOBaHUeE BAJEOJOTHYECKHX 3HAHMI:
3HaTH/MOHMMATB/YMeETh ONpeae/siTh!

- 3HQUY€HHUE IPOLIECCOB IMAPOIN3a A1 0OMEHHBIX
MPOLIECCOB, KOTOPBIE JIEKAT B OCHOBE KU3HEIEATETbHOCTH
JKUBBIX OPraHU3MOB.

Pa3nen 2. Heoprannueckas xummus (17 yacos — 8,5 6.;10ka)
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2.1

Mertamibel

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

https://obr.nd.ru/c
lient/login/?ysclid

=1120ha0gzg3237
75060

2.2

Hewmeramisl

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

https://obr.nd.ru/c
lient/login/?ysclid

=1120ha0gzq3237
75060

2.3

CBs13b
HEOPraHUYECKUX
U OPTaHUYEeCKUX
BEIIECTB

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

https://obr.nd.ru/c
lient/login/?ysclid

=1120ha0gzg3237
75060

®opMupOBaHHE HAYYHOI0O MHPOBO33PEeHHUS:
3HaTH/MOHMMATB/YMeEThb ONpeaessiTh!

- MaTCpUAJIbHOC €AUHCTBO BEIICCTB IPHUPOALI ITYTEM
COCTAaBJICHHUS '’CHECTUYCCKUX PAIOB HEMCETAJLJIIOB.

DopMHUpPOBaHNE IKOHOMUYECKUX 3HAHUIA
3HaTH/MOHMMATB/YMeThb ONpeae/siTh!

- BUblI MCTAJLNTYPIruu, paliliOHAJIbHOM HUCIIOJIb30BAHUN
MCETaJJIOB, O crocobax 3alIMUTHI MCTAJIJIOB OT KOPPO3HUH.

- Pemienne 3a1a4 ¢ mpor3BOACTBEHHBIM COJIEPKAHUEM.

Hroro no pazaeny

17

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

https://obr.nd.ru/c
lient/login/?ysclid

=1120ha0gzg3237
75060

Pa3gen 3. XuMus u ;Ku3H

b (4 yaca

— 2 0s10KQ)

3.1

XUMHUS U )KU3HD

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

https://obr.nd.ru/c
lient/login/?ysclid

®opMHPOBaHHE IKOJOTHYCCKUX 3HAHUIM:
3HATH/IOHMMATBH/YMeTh ONpeNesiTh:

- POJIb JICKApCTB U HOPMBI IKOJIOTHYECKOT'0 ¥ 0€30I1acHOr0



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060
https://obr.nd.ru/client/login/?ysclid=ll20ha0gzq323775060

=1120ha0gzg3237

75060

oOpariieHus ¢ IeKapCTBEHHBIMU TIPETapaTaMm.
®opMHpPOBaAHME HPABCTBEHHOI0 BOCIIMTAHUS:
3HATH/MOHMMATBL/()OPMUPOBATH

- BHyTpeHHEe yOexIeHHUEe O HEMTPUEMIIEMOCTH
ynoTpeOieHus] HAPKOTUYECKUX CPEJICTB.

Hroro no pazueny 4
OBIIEE

KOJIMYECTBO 34
YACOB I1O

[NPOI'PAMME
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ITOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC
KosaunyecTBo yacos
Ne DJIeKTPOHHbIe U (pPOBBIE
Tema ypoka Kontpoabubie | IlpakTnuecku
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI e padoThI
IIpeameT oprannueckom XUMUH, €&
P P https://www.yaklass.ru/SchoolClass?fr
1 BO3HUKHOBEHUE, PA3BUTHE U 0 0
om=menu
3HAUYCHUE
[IpencraBnenue o kiaccupuKauu
pent rxcar 2 yaca —
OpPraHUYeCKUX BEIIECTB. 1 610K
) Homenkmnarypa 0 0 https://www.yaklass.ru/SchoolClass ?fr
(cucremaTnueckasi) u om=menu
TPUBHUAIIBHBIC HA3BAHUA
OpPTaHUYECKUX BEILIECTB
Teopus cTpoeHUs OpraHHYECKUX
P pu P , https://www.yaklass.ru/SchoolClass?fr
3 coenunennii A. M. byrnepoga, eé 0 0
2 gaca — om=menu
OCHOBHBIE TTOJIOKEHUS
1 60K
4 AJIKaHBI: COCTaB U CTPOCHHE, 0 0 https://www.yaklass.ru/SchoolClass?fr
TOMOJIOTUYECKUM Pl om=menu
5 MertaH ¥ 3TaH — MPOCTEHIIINe 0 0 https://www.yaklass.ru/SchoolClass?fr
MIPEICTAaBUTENN AJTKAHOB 2 yaca — om=menu
6 AJIKEHBI: COCTaB M CTPOCHHE, 1 60K 0 0 https://www.yaklass.ru/SchoolClass?fr
CBOMCTBA om=menu
OTUJIEH U IPOIUIIEH —
. P 2 yaca — https://www.yaklass.ru/SchoolClass?fr
7 MPOCTEHIIINE TIPEICTaBUTEITH 0 0
1 6ok om=menu
AIIKEHOB
8 [MpakTuyeckas pabora Ne 1. 0 1 https://www.yaklass.ru/SchoolClass?fr
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«IlonyueHue 3TUICHA U U3YUYECHUE
€ro CBOICTBY

om=menu

Anxanuensl. byraauen-1,3 u

) metunOyTaauen-1,3. Ionyuenne 21[1;:21: https://www.yaklass.ru/SchoolClass?fr
CHUHTCTHUYCCKOI0O Kay4dyKa u om=menu
PE3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTHU
10 CTPOEHUS, TOMOJIOTHYECKUH PSI. https://www.yaklass.ru/SchoolClass ?fr
AlleTusIeH — MPOCTEeUIINiA om=menu
MIPEICTAaBUTENb ATKUHOB
11 Bbruncienus mo ypaBHEHHIO https://www.yaklass.ru/SchoolClass?fr
XUMHUYECKON peaKIiuu 2 yaca — om=menu
12 Apenbl: OEH30IT ¥ TOTYOJI. 1 60K https://www.yaklass.ru/SchoolClass?fr
ToKCHUYHOCTH apEHOB om=menu
Perteririeckast cese https://www.yaklass.ru/SchoolClass?fr
13 YTIICBOIOPOJIOB, TIPUHAICHKAIIIHX
om=menu
K pa3IM4HbIM KJIaccaM
2 yaca —
[IpupoaHbie ICTOUHUKHU 1 610K
14 YIIJIEBOJIOPO/IOB: IPUPOIHBIN ra3 u https://www.yaklass.ru/SchoolClass?fr
MonyTHHIC He(PTIHBIC Ta3bl, HEPTH om=menu
U TIPOIYKTHI €€ mepepadoTKu
[IpupoaHbIe HCTOYHUKH
15 YTJIEBOIOPOJIOB: IPUPOIHBIN a3 U https://www.yaklass.ru/SchoolClass?fr
MOMyTHBIE HEPTSAHBIE Ta3bl, HEDTH 2 yaca — om=menu
U TIPOJTYKTHI €€ mepepadoTKu 1 610k
16 KonrtposbHas pabora 1o pasaeny https://www.yaklass.ru/SchoolClass ?fr
«YTIeBoaopoab» om=menu
17 [IpenenbHbIe OAHOATOMHBIE 2 yaca — https://www.yaklass.ru/SchoolClass?fr



https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu
https://www.yaklass.ru/SchoolClass?from=menu

CHI/IpTLII MECTAHOJI 1 3TAaHOJI.
Bonopoanas cBs3b

MHoroaToMHEIE CIIMPTHI:

1 010K

om=menu

https://www.yaklass.ru/SchoolClass?fr

18
OTUJICHTJINKOJIb 1 FJ'II/IHGPI/IH om=menu
deHoa: CTpOSHNE MOJICKYIIEL,
p 4 https://www.yaklass.ru/SchoolClass?fr
19 (buznvYecKue 1 XUMHIECKIE
" 2 gaca — om=menu
CBOMCTBA, HpI/IMeHeHI/Ie
1 GyoK
20 Anbaeruipl: popMabaeru] | https://www.yaklass.ru/SchoolClass?fr
areTanbaerua. AleToH om=menu
OIHOOCHOBHBIE IIPEAEIbHEIE
P https://www.yaklass.ru/SchoolClass?fr
21 KapOOHOBBIC KHCIIOTHI:
om=menu
MYpaBbHHAs U YKCYCHAas 2 yaca —
IMpakTHueckas padora Ne 2. 1 610k
P . p . https://www.yaklass.ru/SchoolClass?fr
22 «CBoiicTBa pacTBOpa YKCYCHOU
om=menu
KHCJIOTEI» -
CreaprHOBasg U OJIEMHOBAs
P https://www.yaklass.ru/SchoolClass?fr
23 KHCJIOTBI, KaK TIPEACTaBUTEIH
om=menu
BBICIIIUX KapOOHOBBIX KHCIIOT 2 yaca —
MpEpI1a KaK COJIM BBICIITHX 1 6mox
https://www.yaklass.ru/SchoolClass?fr
24 KapOOHOBBIX KHCIIOT, X MOIOIIEE
» om=menu
JIEeHCTBUE
CrnoxHbie 23UpHI KakK
25 MIPOM3BOIHBIEC KapOOHOBBIX https://www.yaklass.ru/SchoolClass ?fr
KUCHOT. ['uAponu3 ciaoxkHbIX 2 yaca — om=menu
3¢upoB 1 6ok
26 XKupsl: rugponus, npuMeHeHue, https://www.yaklass.ru/SchoolClass?fr

Ouonoruyeckas POJIb JKUPOB

om=menu
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VrieBodsl: COCTaB,
97 knaccupukanus. BaxuHeine https://www.yaklass.ru/SchoolClass ?fr
MPEICTaBUTENM : TIIIOKO03a, 2 gaca — om=menu
¢bpykTO3a, caxaposa 1 6mox
28 Kpaxmain u nemntono3a kak https://www.yaklass.ru/SchoolClass?fr
MIPUPOTHBIC TTOTUMEPHI om=menu
KontponsHas padboTta no pasuen
p p pasiey https://www.yaklass.ru/SchoolClass?fr
29 «Kucnopojaconepxarune
2 Jaca — om=menu
OPTaHUYECKUE COSAMHECHUS
1 650K
https://www.yaklass.ru/SchoolClass?fr
30 AMUJHBL: METWJIAMUAH ¥ aHUINH
om=menu
AMUHOKHUCIIOTHI KaK aMmOTEepHbBIE
31 OpPraHUYECKUE COCTUHECHHUS, UX https://www.yaklass.ru/SchoolClass?fr
OMOJIOrMYECKOE 3HAUCHHE. om=menu
2 Jaca —
IlenTnabl
. 1 6ok
€JIKH KaK IIPUPOIHEIE
prp https://www.yaklass.ru/SchoolClass?fr
32 BBICOKOMOJICKYJISIPHBIE
om=menu
COCIMHEHHUS
OCHOBHBIE TOHATHSA XUMUH
https://www.yaklass.ru/SchoolClass?fr
33 BBICOKOMOJICKYJISIPHBIX
" om=menu
COeINHEHN
2 yaca —
OCHOBHBIE METOIBI CHHTE3a 1 610K
34 BBICOKOMOJICKYJISIPHBIX https://www.yaklass.ru/SchoolClass?fr
coeqnuenni. IlnactMaccsl, om=menu
Kay4yKH, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTn4yeckune
padoThI

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIusi aTOMOB

[Tepuonnueckuii 3akoH u [leprnoguueckas
cHCTeMa XUMHUUYecKuX 3yemMenToB /. U.
MenpeneeBa, X CBA3b C COBPEMEHHOMN
TEOPUEN CTPOEHHUSI aTOMOB

2 yaca —
1 Omox

https://educont.ru/courses/list?

https://educont.ru/courses/list?

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XAMHUYECKUX DJIEMEHTOB U UX COESIMHEHMI IO
rpynnam u nepuogam. 3HaueHue
MEPUOIMYECKOT0 3aKOHA U CUCTEMBI
XUMu4YecKkux sjemeHnToB JI.M. MenaeneeBa B
Pa3BUTUHU HAYKH

CrpoeHnue BeniecTBa. XMMHYECKas CBA3b, €€
BHUBI; MCXaHU3MbI 06pa3013aHH51
KOBaJICHTHOM CBsi3U. BogoponHas cBs3b

2 yaca —
1 6ok

https://educont.ru/courses/list?

https://educont.ru/courses/list?

BasieHTHOCTB. DJ€KTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. Bemecrsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO
CTpOEHUS

HOHSITI/IG 0 I[I/ICHepCHBIX cucremax.
HcTuHHBIC U KOJUTOUIHBIC PACTBOPHI.
MaccoBas 7107151 BEIIECTBa B pacTBOpE

2 gyaca —
1 610k

https://educont.ru/courses/list?

https://educont.ru/courses/list?

Krnaccudukamnus u HoOMeHKIaTypa

2 yaca —

https://educont.ru/courses/list?



https://educont.ru/courses/list
https://educont.ru/courses/list
https://educont.ru/courses/list
https://educont.ru/courses/list
https://educont.ru/courses/list
https://educont.ru/courses/list
https://educont.ru/courses/list

HCOPTraHUYCCKUX coequHeHMH. ['eHeTnueckas
CBsA3b HCOPTaHNUYCCKUX BEIICCTB, Pa3JIMYHbBIX
KJ1aCCOB

Knaccudukanust XuMuueckux peakiuii B
HEOPraHWYECKON U OPraHU4eCKOM XUMHUH.
3aKOH COXpaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHUS 1 MIPEBPAIICHHS YHEPTUU TTPH
XUMHUYECKUX PEAKIUAX

1 o110k

https://educont.ru/courses/list?

Ckopoctb peakiuu. OOpaTHMbIe PEaKIHH.
XHUMHYECKOE PABHOBECHE

10

[Ipaktuyeckas padora Ne 1. «Bausiaue
pa3nyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON pEaKInm»

2 gaca —
1 610k

https://educont.ru/courses/list?

https://educont.ru/courses/list?

11

Dnektponutuueckas nucconuanus. [lonsarue
0 BogopoaHoM mokazatene (PH) pactBopa.
Peakiiuu nonHoro oomena. ['maponus
OpPraHUYECKUX M HEOPTAaHMYECKUX BEIIECTB

12

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsaTue 06 3nexTponunse
pacIiiaBoB U pacTBOPOB CoOsel

2 gaca —
1 o110k

https://educont.ru/courses/list?

https://educont.ru/courses/list?

13

KontponbHas pabora no pasaeny
«TeopeTndyeckne OCHOBBI XUMHI»

14

Mertaiubl, ux nojaoxenue B [lepuoandeckoi
CHUCTEME XMMHYECKUX 3jeMenToB . 1.
MemieneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OOmue pu3nvIecKue CBOMCTBA
METAJIJIOB

2 yaca —
1 Omok

https://educont.ru/courses/list?

https://educont.ru/courses/list?

15

CrutaBsl METaJUIOB. DJIEKTPOXUMHYECKUH PsiJL

2 yaca —

https://educont.ru/courses/list?
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HaHpH)KCHI/Iﬁ MCTaJIJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHMIITNX
MeTaJUIOB (HATPUH, KaIWi, KalbI[Ui, MarHUH,
AITIOMHHMI) U UX COETUHEHUI

1 o110k

https://educont.ru/courses/list?

17

XUMHUYECKHE CBOMCTBA XpOMa, MEAN U UX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA ITMHKA, JKeje3a U UX
COCIMHEHUN

2 gaca —
1 6ok

https://educont.ru/courses/list?

https://educont.ru/courses/list?

19

[IpakTtuyeckas padora Ne 2. "Pemienue
HKCHEPUMEHTANIbHBIX 337124 110 TeMe
«Metamib»"

20

Hemeramipl, HX MOJIOKEHUE B
[lepuonuueckoi cucTreMe XUMHUYECKUX
anemenToB . . MenaeneeBa u
OCOOEHHOCTH CTPOEHUS aTOMOB

2 yaca —
1 O1ok

https://educont.ru/courses/list?

https://educont.ru/courses/list?

21

®u3nYecKre CBOMCTBA HEMETAIIIOB.
AJutoTponusi HEMETAJIOB (Ha mpuMepe
KHCTIopoJia, cephl, (hocdopa u yriaepoaa)

22

XUMHYECKHE CBOMCTBA IraJIOT€HOB, CEPBI U UX
COEIMHEHUN

2 yaca —
1 Omok

https://educont.ru/courses/list?

https://educont.ru/courses/list?

23

XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COCIMHEHNN

24

XHWMHYECKHE CBOWCTBA YIJIepoa, KPEMHUS U
HUX COeIUHEHUN

2 yaca —
1 0ok

https://educont.ru/courses/list?

https://educont.ru/courses/list?

25

[IprmeHeHne BaXKHEUIIINX HEMETAIIIOB U UX
COCIMHEHUN

26

0O0001IeHrE U cucTeMAaTU3alUs 3HAHUHI 110
teme «Hemeraiuiey. Beruuciaenus no

2 gyaca —
1 010k

https://educont.ru/courses/list?

https://educont.ru/courses/list?



https://educont.ru/courses/list
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YpaBHEHUSM XUMHUUYECKUX PEAKIUi U
TEPMOXMUMHUYECKUE PACUETHI

[Tpaktnueckas padora Ne 3. «Pemenue

27 IKCIIEPUMEHTAILHBIX 33/1a4 110 TeMe https://educont.ru/courses/list?
" " 2 yaca —
Hemertamnsr"»
K 5 M 1 610K
OHTPOJIbHAs padoTa 1o TeMaM «MeTauibh) .
28 p p https://educont.ru/courses/list?
n «Hemerauib»
Heopranuueckre U OpraHuyecKue KUCIOThI. .
29 P P https://educont.ru/courses/list?
Heoprauuueckue u opraHn4eckre OCHOBaHUS
AMdoTrepHbIC HEOPTaHUYECKUE U 2 vaca —
OpTaHWYeCcKue coequHeHms. | eHeTnyeckas 1 6ok .
30 p A https://educont.ru/courses/list?
CBSI3b HEOPTraHUYECKUX M OPTaHUYCCKUX
BEILECTB
Ponb XxuMuH B 00eCIIeYeHUN SKOJIOrHYECKOM,
31 IHEPreTHYECKON M MUILEBON 0E30MacCHOCTH, https://educont.ru/courses/list?
Pa3sBUTHHU MEIUIMHBI 2 yaca —
I[Ipencrasienus 06 00MIMX HAYIHBIX 1 6ok
32 MPUHLUIAX TPOMBIIUIEHHOI'O OIYYEeHHUs https://educont.ru/courses/list?
BaXXHEHUIITNX BEIIECTB
33 Yesi0oBEeK B MHpE BEIICCTB U MaTEPHAIOB 2 yaca — https://educont.ru/courses/list?
34 XUMHUS 1 3J0POBBE YCIIOBEKA 1 6ok https://educont.ru/courses/list?
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



https://educont.ru/courses/list
https://educont.ru/courses/list
https://educont.ru/courses/list
https://educont.ru/courses/list
https://educont.ru/courses/list
https://educont.ru/courses/list
https://educont.ru/courses/list
https://educont.ru/courses/list

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

* Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AkiinonepHoe 0011ecTBO

«M3narenbctBo «IIpocBemenues

* Xumus, 11 knace/ Pymsutuc I'.E., ®enpaman @.I7., AkiinonepHoe 00IIeCTBO
«M3narenbctBo «IIpocBemienue

[Tepuonnueckas cuctema xumudeckux saemenToB J[.M.Menneneesa, Tabnuia

pPacTBOpHUMOCTH, E)JIGKTpOXI/IMI/I‘-IeCKI/Iﬁ pAA HAIPSAKCHU A METAJIJIOB.

METOANYECKUE MATEPHAJIBI JIsA YYUTEJISA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

https://urok.apkpro.ru/?ysclid=11lvy3sy6e390144130

NAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

https://sites.google.com/site/himulacom/

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

https://foxford.ru/wiki/himiya

JOKYMEHT MOZMUCAH SMIEKTPOHHOM MOAMNUCHIO
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