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MHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XWMHUM Ha YpPOBHE CpeIHEro o0mero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEIHEro oO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DeaepasbHOM  OCYJAapCTBEHHOM
oOpa3zoBarenbHOM ctangapte COO, ¢ yuérom Konneniuu npenogaBanus y4eOHOT 0
npeamera «XuMus» B o0pa3oBaTelbHBIX opraHuzamnusax Poccuiickoit deneparuu,
peanu3yoIX OCHOBHbIE 00pa30BaTEIbHbBIE MPOrPAMMbBI, 1 OCHOBHBIX MOJIOKEHUM
«Crtpareruu pa3sutusa BocnuTanusi B Poccuiickoin @enepanuu Ha nepuona 10 2025
roga» (Pacnopsoxenue Ilpasutenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/AOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENENICHUIO
oO11ei crpaterud 00y4YeHUs, BOCIIUTAHUS U Pa3BUTHUSL 00YUaIOIINXCS CPEICTBaMU
yueOHoro npeamera «Xumusi» i 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIU
koHuenryainbupie mnojioxkeHus PI'OC COO o B3anuMO0OYCIOBICHHOCTH ILIEJIeH,
collep KaHMsl, pPe3yJdbTaTOB OOy4deHUST W TpeOOBaHMM K YPOBHIO TIOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpaszoBaHue, MoJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHOM  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX I[EHHOCTEH, MPHUCYITUX
IEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHUs. OTH IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeloBeKa, a TAKKE SKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U TpUpOIHON cpene. Peannsyercss xummuueckoe oOpazoBaHue OOydaromIUXCs Ha
YpOBHE cpeiHero 00111ero 00pa3zoBaHus CpeACTBAMH YU€OHOT O npeaMeTa « X UMHUsI»,
COZIep’KaHHE U TOCTPOCHUE KOTOPOrO OMNPENENIEHbl B NpOrpaMMe MO XHUMHHU C
yaéToM crenu(puKd HayKd XuUMUW, € 3HAYCHHWS B TO3HAHUU TPUPOILI U B
MaTepHAIbHOM KM3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENel U MPUHLMIIOB,
XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHEro  OOIIEero
obOpasoBanus B Poccutickoit deneparumu.

XUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B
COBPEMEHHOW IUBWIM3AIMKU, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPHI.
OHa BHOCHT CBOM BKJIaJ] B (QOPMUPOBAHUE PAIIMOHATILHOI'O HAYYHOI'O MBIIIIJICHUS, B
CO3/IaHME IIETOCTHOIO TPEACTABICHHUS 00 OKPYKAIOIIEM MHpPE KaK O €IUHCTBE
NPHUPOABl M YeNOBEeKa, KOTopoe (opmMupyercs B XMUMHH HAa OCHOBE TOHUMAHWSI
BEII[ECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHUpA, OCO3HAHUSI B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTSIMU PUMEHEHUSI.



TecHO B3aUMOJICUCTBYS ¢ APYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHs CTalla
HEOTHEMJIEMOIN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOUMBIM YCIOBUEM YCTIEITHOTO
TpyJa W SKM3HU KaxJaoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUSI KaK Hayka
co3uJaTeNibHasl, KaK HayKa BBICOKMX TEXHOJOTMW HalpaBlieHA Ha peElIeHue
100adbHBIX TPOOJEM YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBUHM C OOMIMMU TMENSIMH W TMPUHIUIAMU CPEIHEro OOIIEero
oOpa3oBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccer, 6a30BbIN yPOBEHB
W3Y4YEHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommuxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEIIHOIO BKIIOYEHUSI B JKH3Hb COLIMYMAa, MPOJOJKEHUS
0o0pa3oBaHus B Pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnstomiuMu ~ ipeiMeTa  «XUMHsS»  SBISAIOTCA  0a30Bble  KYpChl —
«Oprannueckas xumus» U «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUSI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HayKHU: CUCTEMA
3HAHUU M0 HEOPraHUYECKOW XUMHH (C BKIIIOYEHUEM 3HAHUW U3 OOIIEeH XUMUU) U
opraHuyeckoil xumuu. @opMUpOBaHUE JAHHOW CHUCTEMbI 3HAHUW MPU U3YYCHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHMsSI BCETO MHOroo0Opaswus
BEIIECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa copepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuueckas XuMus» cpopMupoBaHa B TpOrpaMMe IO XUMHU Ha OCHOBE
CUCTEMHOTO TIOJIXO/la K M3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUM  HA  ONpPEAENIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBA
paccMaTpHUBAIOTCS Ha YPOBHE KJIACCUYECKOW TEOPHUU CTPOEHHUS OPraHUYeCKHUX
COCIMHEHUH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKMX M JJIEKTPOHHBIX
MPEICTaBIICHU O CTpOSHUH BeriecTB. CBeZieHUs 00 M3y4aeMbIX B Kypce BEIecTBaxX
JTAIOTCSl B PA3BUTUU — OT YTJIEBOJIOPOJIOB JO CJIOKHBIX OHMOJOTHYECKU AKTHUBHBIX
coenuHeHnid. B Kypce  OpraHM4ecKOd XUMHUU  TOJy4arOT  pa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs IEPBOHAYATILHBIC
NPEACTABICHUS O XUMHUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, O XUMUUYECKOU PEaKIUU.

[Ton HOBBIM yrjaoM 3peHHsi B IMpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpUBAeTCs W3YYCHHBIH Ha YpPOBHE OCHOBHOrO 00ImIero oOpa3oBaHUs
TEOpeTHYeCKUii maTepuan U (aKTOJIOTMYECKHE CBEICHHUS O BEIIECTBaX H
XUMUYeckor peakiuu. Tak, B yacTHocTH, B Kypce «OOIas W HeopraHudeckas
XUMUSD» OOYyYarOUIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3HUIUH,



INIy0O)Xe TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011a0111el 10 0OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMH O Ba)KHEHIIMX BEILIECTBaX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKKE O XUMHUYECKHUX PEAKLUMAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX NPOTEKaHUs NONOJIHsIeTCs B Kypcax 10 u 11 kiraccoB anmemenTamMu
COJIepKaHusl, UMEIOIIMMH KYJIbTYpPOJOTMYECKUN M NPUKIATHON Xapakrep. OTH
3HAaHUSl CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTUMHU HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEIBHOW U MPAKTHYECKON JEATEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAa)KE€HUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUHU
Y NIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX NpoOJieMax, CBA3aHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIIMBATh HHPOPMALIMIO U IPUMEHSATD €€ JUIsl TOMOIHEHUS 3HAHUM,
pELIeHHs] MHTEJUIEKTYaIbHBIX M SKCIIEPUMEHTAIIBHBIX HUCCIEA0BAaTENIbCKUX 3a1a4. B
LIEJIOM COJiepKaHue Y4eOHOro mpeamera «XuUMHUS» JAHHOTO YPOBHS M3Y4YECHMs
OpPUEHTHPOBAHO Ha (popMHUpOBaHHE y 00YYAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIA TOHMMaHus GWIOCOPCKUX UAEH, TaKMX KaK: MaTepHaIbHOE EIUHCTBO
HEOPraHMYECKOro U OPraHMYecKoro Mupa, 0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTb IPUPOIHBIX SIBICHUN yTEM SKCIIEPUMEHTA
M pEIIeHUs NPOTUBOPEUHA MEXKAY HOBBIMH (aKTaMH U TEOPETUYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PELIEHUU 3KOJOTMYECKUX MpodsieMm, a
TaKke Mpo0seM cOepeKeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmmane pemieHus 3agad BOCIHMTAHMS, pa3BUTUS W COLMAIMA3ALUU
oOy4Jaromuxcss NPHUHATbIE NPOrpaMMOM MO XHMMHUU MOJAXOIbl K OINPEAECICHUIO
COllep)KaHUsI M TOCTPOCHHUS TMpeAMeTa MPeAyCMaTpuBalOT  (OPMUPOBAHUE
YHHMBEpCAIbHBIX YUEOHBIX AEUCTBUN, UMEIOMINX 0a30BOE 3HAUEHUE IS Pa3IMUHbIX
BUJIOB JIEATEIHLHOCTH: pEIIeHUs TpoOJieM, TOWCKa, aHaim3a U 00paboTKH
uHboOpMali, HEOOXOAMMBIX [IJIi MPUOOPETEHUs OMNbITa MPAKTUYECKON U
UCCIIEZIOBATEIbCKON JEATEIbHOCTH, 3aHHMMAIOLIEH Ba)XHOE MECTO B IO3HAHUU
XUMHH.

B npaktuke npenogaBaHHWs XMMHM KakK Ha YpPOBHE OCHOBHOIO OOILETro
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEAHEr0 00LIEero 0Opa3oBaHus, IPU ONpeIeICHUN
COJIEPKATEIbHOM XapaKTEpUCTUKU IIeJied M3yYeHHUs MNpEAMETa HalpaBJICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
NESTENbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTyphl. C
METOJMYECKON TOYKM 3pEHMs] TaKOW MOJAXOJ K OIpPENEICHUIO LeJeH H3ydeHUs
IpeIMETa SABJISIETCS BIIOJIHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LIEJISAMU HU3YUYCHHS MpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBastOTCA:

e (QopMHpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIeH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeKaT KIIIOUEBBIC MOHATHS, (yHIaMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOEHUE WU IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
0000111eHN I MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH HX
Pa3BUTHUA U CTAHOBJICHUS;

e (opMHpOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIHM, HEOOXOIMMBIX JIJIs MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCA B MHPE BEUIECTB U XUMUYECKUX SIBIICHUI, UMEIOLIUX
MECTO B IIPUPOJIE, B IPAKTUYECKON U IOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30macHOro O0paIleHus ¢ BEIICCTBAMH.

Hapsiny ¢ sTumMm, conepkareiibHasi XapaKTepUCTUKA LIeJeH U 3a/1ad U3yYCHHs
npeaMeTa B porpaMMe Mo XMMUM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHUCTEME CpeaHero oodimiero oOpa3oBanus. CeroaHs B
NPETOoJaBaHUN XUMUH B OOJIBIICH CTETICHH OTAAETCS MPEATIOUTEHNE IPAKTUIECKOM
KOMIIOHEHTE COJIep>KaHMsl OOYy4YeHMsl, OpPUEHTHUPOBAHHON Ha MOJATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliM, BIIAJICIOIEr0 HE HaObopoMm
3HaHWM, a (PYHKIIMOHAIBLHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU W yMEHHSIMHU
AKTUBHOTI'O MOJYyYECHUS 3HAHUW U MPUMEHEHHUS UX B PEaTbHOM KU3HU JJIsSI PEILICHUS
MPaKTUYECKUX 3a]1ay.

B cBsi3u ¢ 3TUM npH U3ydEeHHUH NpeaMeTa «XUMHUS» JOMUHUPYIOLIEE 3HAUCHHE
IPUOOPETAIOT TaKKe IENH U 3a7a9d, KaK:

ajanTanys oO0y4YarolMXcsl K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupoBaHUE  MHTEUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPUHSTHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue 'y OOYyYaroOlUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [JIs1 Pa3IUYHbIX BUIOB
JIESITENHHOCTU: PEIICHUs MPoO0seM, MOUCKa, aHamm3a U 00paboTKM MH(OpMAIIUH,
HEOOXOUMBIX /ISl IPUOOPETEHUS OIbITA JIEATEIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B TO3HAHUM XHWMHH, a TaKKe JJIsl OLICHKU C TO3WUIMKN DKOJIOTMYEeCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUYECKHX MPOIECCOB HA OPTaHU3M
YeJI0BEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEM 00yYaromUXCsl: CIIOCOOHOCTH CaMOCTOSITEILHO MPHUOOpPETaTh HOBBIC
3HAHMSI TI0 XMMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHH JIJIsS TIOWCKA W aHaln3a y4eOHOU u
HAYYHO-TOMYJISIPHON MH(OPMALIMM XUMUYECKOTO COJIepKaHus,

dbopMUpOBaHUE U Pa3BUTHE Y 00YYAIONINXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWHU W TPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarommxcsd YOESKIEHHOCTH B T'yMaHHUCTHUYECKOM
HANPABJICHHOCTH XUMHH, €€ Ba)XXHOW POJM B PEIICHUHM TJIOOAIBHBIX MPOOIeM
palMOHAILHOT'O TIPUPOIOTIOJIB30BAHMSI, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpPaHEHUSI TPUPOJHOIO PABHOBECHUS, OCO3HAHMSI HEOOXOAUMOCTH OEpEeKHOTO
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBbIO, a TaKKe NPUOOPETEHHs OIbITa
UCTIOJIb30BaHUS TOTYYEHHBIX 3HAHWUW JJIs TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYyalUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMHU.

B yueOHOM maHe cpenHero oOIIero o0pa3oBaHMsl TPEAMET «XUMHS»
0a30BOr0 ypOBHSI BXOJUT B COCTaB IpeIMeTHON o0nacTu «EcTecTBEeHHO-Hay4YHbIE
PEAMETHI.

OO6uiee yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUH, HA 0230BOM YPOBHE
cpenHero odiero oopazoBanus, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heneno), B 11 kimacce — 34 yaca (1 gac B Hezgeno).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMer oprannyeckor XMMHU: €€ BOSHUKHOBEHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEpUANIOB. T€OpUs CTPOEHUS OPTaHUYECKHX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHuss. CTpyKTypHbBIEC (DOPMYITBI
OpPraHWYECKMX BemecTB. lomMonorusa, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o knaccupuKaIMy OpraHuyeckux BemiecTB. HoMmeHknmaTypa
OpraHUYECKUX COCJUHEHUU (CUCTEMaTHYeCcKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAXKHEHIIINUX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHMS] BEIIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHHUE ¢ 00pa3liaMH OPraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJIETMPOBAHUE MOJEKYJI OPraHWYECKHUX BEIIECTB, HAOIIOACHUE U OIKMCAHUE
JEMOHCTPALMOHHBIX OINBITOB II0 IPEBPAICHUI0 OPTaHUYECKUX BEIIECTB IPHU
HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMU psaj. MeraH W 3TaH —
OpOoCTENIINEe MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMICTBa
(peakuMy 3aMelleHHs] U TOPEHHs), HAXOXKIEHUE B MPUPOJE, MOIyYeHUEe H
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHWE, TOMOJIOTHYECKUMN PAA. DTUIEH U NPOIMIEH —
OpOCTEHIINE MPEACTABUTEIN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuMyu THAPUPOBAHUS, TaJOMCHUPOBAHMS, TUApATallUd, OKHUCJIECHUS W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IIPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKUE CBOWCTBa (peakuusi nmoiaumepuszanuu). [lonydeHne CHHTETHYECKOro
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psijl. ALIETUIICH
— MPOCTEMIINKA NPEICTABUTENb AJIKMHOB: COCTaB, CTPOEHHE, (U3UYECKHE U
XUMHUYECKUE CBOMCTBA (peakuuu THAPUPOBAHUS, TaJIOr€HUPOBAHUS, TUAPATALINY,
rOpEHUs), NOJYy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE U XMMHUYECKHE CBOWCTBA
(peakuuy rajJloreHUpOBaHUS U HUTPOBAHUS), MOJyYEHHE W NMPUMEHEHUe. Tornyon:
cocmas, cmpoeHue, (uzuueckue U  XuMuueckue  ceolcmea  (peaxyuu
2A7102eHUPOBANUS U HUMPOBAHUSL), NOJLyUeHue u npumeHenue. TOKCUYHOCTh apEHOB.



I'eneTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIJIEKANUMA K Pa3IMYHBIM
KJIacCaM.

[IpuponHble MCTOYHUKHM YriIeBOAOPOAOB. lIpupoaHbIii ra3 W MOIyTHBIE
HedTsaHbie Ta3pl. HedTs m €€ mpomcxoxnenune. CrocoObl mepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaJuTU4ecKuil), mnuponus. IIpoaykTsel
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ POAYKTHI €ro MepepadoTKH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyUYEHHS] BEHIECTB U HX NPEBpalCHUN:
O3HAaKOMJIEHHE C 00pa3laMu IJIacTMAcC, KaAy4yKOB U Pe3uHbI, Kojuiekuuu «HepTs»
U «YTOJIb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJOr€HOIPOU3BOIHBIX,
NPOBE/ICHNE MIPAKTUYECKON PabOThI: MOTyYEHNE ITUICHA U N3YYEHUE €ro CBOMCTB.

Pacuérnsle 3anaun.

BeluncneHuss mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccel, 00bEMa,

KOJIMYECTBA UCXOJHOI0O BEIIECTBA WIM NPOAYKTA peaklMM 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucnopoacoaepxamue opraaniyecKue CoeANHEHHU

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHOA W 3TAaHOJ: CTPOCHUE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeETaJljlaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXITY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MeTaHOIa U 3TaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBHL.  ODTWICHIJUKOIbL M  TJIMIEPUH: CTPOCHUE,
¢u3nyeckue MW XUMHUYECKHME CBOWCTBAa (B3aUMOCHCTBHE CO IIETOYHBIMU
METaJJlaMH, KauyeCTBEHHAs PeaKUuss Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBUE Ha
opraHusM yesoBeka. [[pumeHenue rmuueprHa U 3TUICHTITMKOJIS.

®eHon: CTpOEHHE MOJEKYNIbl, (U3MYEeCKHue U XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue genona.

Anpnerunpl U kemouvl. DopManmpaerui, —aneTAIbIEIHA: CTPOEHUE,
(¢u3nyueckre M XMMHUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS U BOCCTAHOBIICHMS,
KayeCTBEHHbIE PEAKIIUN), TIOTYYEHUE U TIPUMEHEHUE.

OaHOOCHOBHBIE ITpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTpOEHHUE, (hU3HuecKre U XMMUYECKHe CBOIMCTBa (CBOICTBa, 00LIME IS
KJ1acca KUCJOT, peakius 3TepuduKanum), noiryyeHue u npumenenue. CreapuHoBast
U OJIEMHOBAsl KMCJIOThI KaK IPEICTAaBUTENIM BBICIIUX KapOOHOBBIX KHUCIOT. Mbuia
KaK COJIM BBICIIHMX KapOOHOBBIX KUCJIOT, UX MOIOLIEE AEHCTBUE.

CnoxHble 3(QUpbl KaK NPOU3BOJHbIE KapOOHOBBIX KucHOT. [‘maponus
cnoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBogel: coctaB, KiacCUUKAIMs ~ yriaeBogoB  (MOHO-, JHU- U
nojucaxapuibl). ['oko3a — npocTelmii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS



MOJIEKYJIbI, PU3UYECKHUE U XUMUYECKHUE CBOMCTRA (B3aUMOICHCTBUE C THIPOKCUIOM
meau(ll), okucnenre aMmMruayHbIM PacTBOPOM okcua cepedpa(l), BocctaHOBIEHUE,
Opo’KeHHE TITI0KO03bI), HAXO0XKJACHHE B IPUPOJIE, TPUMEHEHUE, OMOIOrnYecKas pob.
®orocuHre3. DpyKTo3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojsble nonumepsl. CTpoeHHe Kpaxmana u
newtoso3bl.  dusznueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl M3YyUYEHHS] BEHIECTB U HX NPEBpalCHUN:
poOBe/IeHHEe, HAOJIIOJIEHUE W ONHUCAHUE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, Ka4E€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHUCIEHUE ITaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOIEHCTBHUE TJIMLEPUHA C
ruapokcuaom meau(ll)), anpaerunoB (OKMCICHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneiicTBUEe Kpaxmajia C HOJOM),
IPOBE/ICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Borunciennsi mo ypaBHEHHMIO XWMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM NPOAYKTa PEaKlMU MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

A3oTrcoaepKaniie OpraHMuecKiue COeMHEHNS.

AMMHOKHUCITIOTHI Kak am(OTEepHbIE OpraHuyecKue coenuHeHuss. Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA aMHHOKHUCIOT (Ha mpuMepe riauiuHa). buosnorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak mnpupoaHBIE BBICOKOMOJIEKYJSApHbIE coeauHeHud. [lepBuunas,
BTOpUYHAs M TPETHU4YHAas CTPYKTypa OenkoB. XUMHYECKHME CBOMCTBA OEJKOB:
TUAPOJIU3, ICHATypalys, KAYeCTBEHHbIC PEAKIIUU Ha OCNKU.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHS BEHIECTB M HX NPEBPALICHUN:
HAOJIFOICHUE W OMHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JEHATYpaIusi OEIKOB MPU
HArpeBaHUMU, IIBETHBIC PEAKIIUU OEIIKOB.

BbicokoMoJieKyJISIpHBbIE COeIMHEHUS

OCHOBHbBIE MOHSATUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUW: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs
macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIMHEHHA —
NOJIMMEPU3ALIMS U TTOJIMKOHECHCALIUS.

DKCIEpUMEHTAIbHBIE METOJbl M3YyUYEHHS] BEIIECTB U HX NPEBpalCHUN:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAacC,
Kay4yKOB.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBSI3€M NPU U3YYECHUU OPTaHUYECKOW XUMHUU B
10 kiacce OCyIIECTBISIETCS 4Y€pe3 HCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-



HAyYHBIX TOHSATHHA, TaK W TIOHATHH, SBJSIONIAXCS CHUCTEMHBIMH IS OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IHKIIA.

OO6mire ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CHHTE3, KiacCu(uKaius, MepuoInIHOCTh, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusmka: wmarepus, OJHEpPrus, Macca, aroM, DJJEKTPOH, MOJIEKYyJa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PM3MUCCKUE BETMYUHBI U CIIMHUIIB UX H3MEPEHUSL.

buonorus: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
doTocuHTE3, OMOIOTMYECKH AaKTHUBHBIC BemlecTBa (OCNKH, YTIIEBOIBI, JKHUPHI,
dbepmeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAeMbIC, TOILIUBO,
pecypchl.

TexHONMOTWsA: MHUIIEBBIE MPOAYKTHl, OCHOBBI PAllMOHATHLHOTO THTAHWA,
MOTOIINE CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE TIPEenapaThl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKHM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeesieHus] 3JIEKTPOHOB MO OpOHUTANsIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DICKTPOHHAS KOHPHUTypaLlUsi aTOMOB.

Ilepnognueckuii 3aKoH u llepuonnueckas cucteMa XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. CBsi3b mnepHOaMYECKOro 3akoHa M llepmonnueckoil cucTeMbl
xuMmudeckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMMHYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TIPYNIaM M MEpHOJaM.
3HaueHUE NEPUOINIECKOr0 3aKOHA B PA3BUTHHU HAYKHU.

Crtpoenue BemiecTBa. XHMHYECKass CBS3b. Buabl XUMHYECKOM CBSI3U
(KOBaJICHTHAsl HEMOJSIPHAsl W MOJSIpHAs,, WUOHHAS, METaJimyeckas). MexaHU3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHYECKOW CBSI3W (OOMEHHBIM U JOHOPHO-
aKuentopHslil). Bomopomanas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenp okucneHus. IOHbI: KATUOHBI 1 AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PELIETKHU.



[Tonsitue o mucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 105151 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COEIMHEHU. Homenknatypa
HEOPraHWYECKUX BelecTB. ['eHeTuueckass CBsA3b HEOPraHMYECKUX BEIIECTB,
MPUHAISKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumnueckass — peakuus.  Kinaccudukanus — XMMHUYECKMX — peaknuii B
HEOPraHMYE€CKON M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU IPU XUMHUYECKUX PEAKIIUAX.

CKopoCTh peakluu, €€ 3aBUCUMOCTh OT paziuyHbIX (pakTopoB. OOpaTuMbIe
peakiuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSIOIIME HA COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuTnyeckas aucconuanus. CuibHbIE U caadbie 251eKTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIasl, HEUTpaIbHAas, IIETOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX IPEBpalLCHUN:
neMoHcTpanus Tadnui «llepronnueckas cucrema xumudeckux snementos 1. .
MenneneeBay, U3ydeHUE MOJIeNed KPUCTAUIMUYECKUX PENIETOK, HaOIoJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUM KAaTAIM3AaTOPA, ONPEAECIEHUE CPEIIBI PACTBOPOB BEILIECTB
C MMOMOIIBI0 YHUBEPCATBLHOI'0 MHAUKATOPA, peaKIMi HOHHOT'O 0OMEHA), TPOBEACHUE
paKTUUEeCKO paboThl «BiusHue pa3inuHbix (akTOpOB HA CKOPOCTh XUMHUECKON
peaKuumn.

Pacuérnble 3anaun.

Pacuérel 1O ypaBHEHMSIM XMMHUYECKHX pEaKUUi, B TOM 4YHCIIE
TEPMOXHUMUYECKUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM MOHATHS «MacCOBAst 10JIS
BEILIECTBA.

Heopranuueckass XuMus

Hemerannel. Ilomoxkenune HemerayuioB B Ilepuoamyeckoi  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa u 0COOCHHOCTH CTPOEHHSI aTOMOB.
@u3nuecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETaUIoB (HAa MpuMepe
KHCIIopoa, cepsl, hochopa u yriaeposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJAHBIX COCAUHEHUN).

[IprMeHeHne Ba)KHENIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramusl. [lonoxenue meramnoB B Ilepuoanyeckoint cucteMe XMMHUYECKUX
anemeHToB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OOmume ¢gusznyeckue cBorcTBa MeTamuioB. CruiaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.



XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KU, KaJbIIHM,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJI€30, Me/Ib) U UX COCTUHCHUI.

OOuue crmocoObl ToydeHus MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIBl M3YYEHHUS BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUICKIMU «MeTamibl U CIUIaBbl», OOpa3IlOB HEMETAIIJIOB, PEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3a/7a4, HAONIOJeHHEe M ONHCaHHE JIEMOHCTPAIlMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUIA ATIOMHUHHUS C PacTBOpamu
KHUCJIOT U IIeJI0Yel, KaUeCTBEHHbIE PEAKIIMU HAa KAaTUOHBI METAJJIOB).

Pacuérunle 3a/1aun.

Pacuérel maccel BemecTBa WM 00bEMA ra3oB 10 M3BECTHOMY KOJIIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOrO U3 YYaCTBYIOIIUMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO
Y3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B 0OeCIICUYEHHH SKOJOTHYSCKOM, SHEPreTHYSCKOM M IHIIECBOM
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [lOHATHE O HAy4HBIX METOJaxX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
MOJIYYEHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUANIOB: BAXHEHIINE CTPOUTEIIHHBIE
MaTepualibl, KOHCTPYKIMOHHBIC MAaTEpUalibl, KpPACKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JJIEKTPOHUKHA, HAHOMAaTEpPUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUsST U 3I0POBbE YEIIOBEKA: IMPAaBUJIa HUCIOJB30BAHUSA JIEKAPCTBEHHBIX
nmpenapaToB, IIpaBujia 0€30M1aCHOr0 UCIIOJIB30BaHUS IIpenapaToB OLITOBOM XUMHH B
ITOBCETHEBHOM KU3HM.

MexnpeamMeTHbIe CBA3U.

Peanuzanus  MeXnpeaMETHBIX  CBA3€d MpPH  H3YyYEHHM  oOIed u
HeopraHnyeckoi Xxumuu B 11 kiacce OCyIIeCTBISETCS 4epe3 MCIOJIb30BAHUE KakK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITUM, TaK W TOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMHM JIJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOme ecTeCTBEHHO-HAYUYHbIE TIOHSTHS: HAy4YHBIM (pakT, TruUmores3a, 3aKkoH,
TEOpHs, aHajau3, CHHTE3, KilaccupuKamus, IEepUOAUIHOCTh, HAOJIOICHHE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJIICHUE.

®du3uka: MaTepusi, SHEPrUs, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOIl, PAIMOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEIIO,
00BbEM, arperaTHOe COCTOSHHE BEIIeCTBA, (PU3MUECKHUE BEIUUYMHBI M €IUHHUIIBI MX
U3MEPEHHUS, CKOPOCTb.



buonorus: knerka, opraHu3M, 2JKOcHCTeMa, Ouocdepa, Makpo- u
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

I'eorpadus: MuHEpasbl, TOPHbIE TOPOABI, MOJE3HbIE UCKOMAEMbIe, TOILIHBO,
pecypehl.

Texnomorus: XUMUYeCKasi MPOMBIIUIEHHOCTh, METaJUIyprusi, MPOU3BOICTBO
CTPOUTENIbHBIX MAaTEpUaNIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOACTBO, MHUILEBAs
OPOMBILIUIEHHOCTb,  (papMaleBTUYECKasi  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETUYECKUX MpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHAS TPOMBIIIITIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yJibTaTaM OCBOEHUSA
Oo0yyarolUMMHUCSl TPOrpaMM CpEAHEro OoO0IIero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHOo-MeToauueckoil OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa30BaHuUsl SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B coorBercTBUM € CHCTEMHO-JEATEILHOCTHBIM IOAXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUWCKOW T'PaKJAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICIICHUIO;

HAJIMYUE MOTUBAIIMU K O0yUEHHUIO;

LEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJAEHUH JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAIULIMKA 0a30BOI HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAaMH, MNPUCYIIUMH LETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHbBIE MJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TMpeaMeTa «XHUMHS» JIOCTUTalTCA B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESITEIbHOCTU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMH, 1yXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU
U WJeaJaMud POCCUHCKOTO TPaXTAHCKOTO OOIIECTBA, MPUHITHIMU B OOIIECTBE
HOPMaMM W  MpaBWIaMH  TOBEAEHUS, CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOTMO3HAaHUs, CaMOpPa3BUTUSL M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0yyJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS mOpeaMera «XUMHUS» OTPaAKaAOT
c(OpMHPOBAHHOCTh OMNbITA IO3HABATEILHOM M NPAKTUYECKON JESTENIbHOCTU
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B OOIIECTBE IEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaaaHcKOro BOCIMTAHMS .

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEM,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHHUI B KOJJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOW AESITEIbHOCTU MPU CO3IaHUH Y4EOHBIX
IIPOEKTOB, PEILICHUN Y4E€OHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHUMaTh M TNPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY U
apryMEHTBI IPYruX MPU aHAIHM3€E PA3JIUYHBIX BUJAOB YUEOHOU AESITENbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOI'O OTHOLIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUIO
OTCUYECTBEHHON XMMUH;

yBaXEHUSI K TMPOLECCY TBOpUYECTBA B 00JIACTU TEOPUM U IPAKTUYECKOTO
IPUMEHEHUS] XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHsSI HAyKH €CThb Pe3yJbTaT
JUINTENbHBIX ~ HAOMIOJEHUM, KpPOMOTJIMBBIX SKCIEPUMEHTAJIBHBIX  IOUCKOB,
HNOCTOSIHHOT'O TPY/Ja YYEHBIX U MPAKTHKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTHUBOB B MTOJIYY€HHUH U MOCIEAYIOIIEM aHAIHN3e
MH(pOpMAIUH O NEPEOBBIX JTOCTHKEHUSIX COBPEMEHHOIN OTEYECTBEHHON XUMUMY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U IIPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3UIMHA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) gpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 310poBOro u 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOmto/ieHrss TpaBui O€30MacHOro OOpalleHusi ¢ BEIIECTBAaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;

IIOHMMAaHUS LEHHOCTHM NPaBWI WHIMBUAYAIBHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 37J0POBbIO U KU3HU JIOACH;

OCO3HAHMS TOCIEACTBUN M HENPHUATUS BPEAHBIX NPHUBBIYEK (YHOTpPEOJICHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrMX BHJIAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PCEIICHWHM MPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY M3Y4EHUIO Mpodeccuil pa3auyHOro pojia, B TOM
YuCJie Ha OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUH TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOISAM TPYJa U pe3yjbTaraM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oyayiieil mpodeccu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0J10rH4eCKOro BOCIIUTAHMSI:

AKOJIOTMUECKH 11€71€CO00Pa3HOr0 OTHOUIEHUSI K MPUPOAE, KaK HCTOUYHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIIC;

MOHUMAHHS TJIOOATBHOTO XapaKTepa SKOJOTHYCCKUX IPOOJIeM, BIUSHUS
3KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHONU U COLIMATIBHON CPEIbI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJb30BAHUS JOCTHDKCHUM XHMHUU IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUATHS JCUCTBUH, TMPHUHOCAIIUX BpPEI OKpYKaIOUIEH
NPUPOAHON Cpele, YMEHHUS TPOTHO3UPOBATH HEOIATOMPUSTHBIC 3KOJIOTHUYCCKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX ICUCTBUHN U TIPEAOTBpAIaTh UX;

HaJIMYUsl Pa3BUTOrO SKOJOTUYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NeATEIbHOCTH AKOJIOrUYECKOM HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 TMO3HAHUSA:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NMOHUMAaHMS CnenuUKA XUMHU KaK HayKd, OCO3HaHUS €€ polu B
(GbOopMHUPOBAaHUN PAIMOHAIHPHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IICJIOCTHOIO
IpeACTaBlIeHUs 00 OKPYKAIOIIeM MUpE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHUH TMpoOjeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
[UBWIN3ALUN: B €€ TYMaHUCTUYECKON HATIPABIEHHOCTH U BAXKHOM POJIU B CO3/JaHUU
HOBOM 0a3pl MaTepualbHOW KYJbTYPhl, pEHICHUH TJI00abHBIX IMpolJeM
YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA — CHIPHEBOW, YHEPrEeTUUECKOM, MUIIEBOU U
AKOJIOTMYECKON O€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00E€CIECYEHUU YCIOBUU
YCIEITHOTO TPY/Ja U IKOJIOTUYECKH KOM(OPTHOM XKM3HH KaXA0T0 YjieHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTU METOJIOB
MO3HAHMS, HCIIOIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJiydyaeMble 3HaHUS JJIsl aHalu3a U OOBSICHEHUSI SIBICHUM OKPYXaIoIero Mupa u



MIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIelaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMCIOIIIUXCSI JAHHBIX C IENTBIO MMOTYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJb30BaTh XHUMHUYECKUE 3HAHHS IS
penIeHus mpoOJIeM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K IO3HAHUIO M UCCIIeIOBATEIbCKON AEITETbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWWA TIO0 XUMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJa B Pa3IUYHBIX cepax mpodeccHoHaATHHON
JeSITeTHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJIbTaThl OCBOCHUS YYEOHOro mpeamera «XuMus» Ha
YPOBHE CpEAHEro 00111ero oopazoBaHus BKIOYAIOT:

3HAYUMbIE IS dbopmupoBaHus MHPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHayYHbIEC MOHSTHUS, OTPAXKAIOUIUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHenu(UKy METOJO0B TIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIIecC, CUCTEeMa, HAy4YHbIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIe0BaHNE, HAOIOIEHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTUE);

yHUBEpCAJIbHbIC Y4eOHbIEe NeHCTBUS (TO3HABaTENbHbIE, KOMMYHUKATUBHEIE,

PErYJISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (yHKLIMOHAIBHOM
IPaMOTHOCTH U COIIMATBLHON KOMIETEHIIMN 00yUYaroIINXCs;
CHOCOOHOCTD o0yuarouxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE y4eOHbIE
JEUCTBHS B ITO3HABATEIBHON U COLMAIIBHON MTPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaTbl OTPAXKArOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  IO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH W  PErYyJISITUBHBIMU
JNEHUCTBUSAMH.

OBianenne YHHBEpPCaJIbHbIMH yueOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a3oBble JIOrHYecKue JAeCTBUS:

CaMOCTOATENIbHO  (OPMYJNMpPOBAaTH U AKTyalIM3UpOBaThb  MpoOJiEeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENENATh LEIU JEATEIbHOCTH, 33JaBas IapaMeTpbl M KPUTEPUM HX
JNOCTHKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C IIOCTABIECHHBIMHU LIEIIAMU;

UCIIONIB30BaTh NPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJIENISITh XAPAKTEPHBIE NPU3HAKU MOHATHUN M YCTAHABJIMBATh WX B3aHMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS IJI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS U KPUTEpUHU [UJIS KJIacCU(PUKALMKU BEIIECTB U
XAMHUYECKHUX PEaKIUM;

YCTaHABJIWBATh MPUYUHHO-CIEIACTBEHHBIC CBSI3M MEXKJIY HU3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE paCCYKIeHUs (MHIYKTUBHBIC, JI€yKTUBHBIE, IO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B pPAcCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IIPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BBHIBATH MOJICTBHBIC MPECTABICHUS — XUMHUECKUI
3HaK (CUMBOJI) AJIEMEHTa, XUMUUYecKas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— MpPU pElIeHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHSTh
Ha3BaHHbBIE MOJEJIbHBIE MTPEACTABICHUS JJISI BBISBIICHHS XaPAKTEPHBIX NPU3HAKOB
M3Y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUi.

2) 0a3oBbI€e HCCIIeI0BaTEIbCKUE JeHCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOrO MO3HAHUS BEUIECTB U XUMHUUYECKHX
peaKIu;

dbopMyIHpOBaTh METU U 33/1a4d UCCIICIOBAHUS, UCIIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKAa3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHHS W  IPOBEACHUA
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHSI HAOJIOATh 32 XOJI0M
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (popMynupoBaTh
0000111eHHS 1 BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEAOBAHMS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

npuoOperarh OMBIT YYEHUUYECKOM HCCIEI0BAaTEIbCKOM W MPOEKTHOU
JESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 33]1a4, TPUMEHEHHIO PA3JIMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ unopmaunueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPoOpMauu (HAy4HO-
NOMyJIsipHAsT JIUTEpaTypa XHUMHYECKOTO COJCPKAHUS, CIPABOYHBIC TOCOOWS,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (POpM
MPECTABIICHUS, KPUTHUYECKHU OLICHHBATh eé JIOCTOBEPHOCTH 51
HEIIPOTUBOPEYUBOCTD;



(opMynHpOBaTh 3aMpOChl U NPUMEHATH PA3TUYHBIE METOJbI MPU MOUCKE U
orOope wuHPOpMALMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3ajaau
ONpEIENEHHOrO TUNA;

nprOOPETaTh OMBIT HKCIOIB30BAHUS HMH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaInu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCTIOIh30BaTh HAYYHBIH A3BIK B KAUYECTBE CPEICTBA IPU pabOTE C XUMUIECKOU
uHpopMaleil: MPUMEHATh MEXNpeaMeTHble ((pU3MUecCKue U MaTeMaTUYECKHUeE)
3HAKW U CUMBOJIBI, (OpMYIIbl, a00pEeBUATYPHI, HOMEHKJIATYPY;

UCMOJb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIIJHOCTH.

OBjaieHNe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU AeHCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJAaeMOM TEMbI B XO/€ IUaiora u/uin
IUCKYCCHUH,  BBICKa3blBaTh  HJeH, (GOpPMYyIUpOBaTh  CBOU  IPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IO3HABATENILHON JIEATEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENBHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BHIIOJHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEOBAHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEAOBAHUN IMYTEM COrJIACOBAHUSA MO3ULUU B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHECHHSIMU.

OBiaieHNe YHMBEPCAJIbHBIMY PEryJISSTUBHBIMU AeHCTBUSIMH:

CaMOCTOSITENIHO ITUIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATEJBHYIO
NEeSATENbHOCTh, OmNpenenss €€ Ueaud M 3a7auyd, KOHTPOJUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblil  aNrOpUTM JEUCTBHM TIPH
BBIMIOJIHEHUN Y4YE€OHBIX U MCCIEIOBAaTENbCKUX 3aJad, BbIOWpaTh Haubosee
3¢ dexTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKHUX PEAKIIUAX;

OCYULIECTBJISTH CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CaMOaHaIn3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh  MPEJCTABICHHM O XHMHYECKOHM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUW ITPUPOBI,



B (GOpPMHUPOBAHUU MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIMOHATBHOU
IPaAaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IIPUPOHOM Ccpeie;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHM, KOTOpas  BKIIFOYAET:
OCHOBOMOJIAraloline TMOHATHS (XMMHUYECKUW DIIEMEHT, aToM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpali€éHHas), MOJb, MOJSpHAs
Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKeNeT, yHKITMOHAIbHAS TPYIINA, paIuKall,
WU30MEpHs, U30MEPBL, TOMOJIOTHYECKUI Psi, TOMOJIOTH, YIJIEBOJLOPOIBI, KUCIOPOI U
a30TCOAEPKAIINE COCAUHEHUS, MOHOMEpP, IMOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHUS); TEOPUM U 3aKOHbl (T€OpUs CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU $A3bIK XHMHUHU; MHPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYUHHOCTH W CHCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM HCIIOIH30BAHWN BAXKHEUITNX OPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHMI BBISIBIIATH XapaKTEpHbIE MPU3HAKUA TOHSITHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE ITOHATHUS IPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTaHUYECKUX COEAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIs
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
dbopMyn OpraHMYECKHMX BEMIECTB W YPaBHEHUH XUMHYECKUX PEaKITui,
V3TOTABJIMBATh MOJIEIM MOJIEKYJI OPraHWYECKUX BEHIECTB I WUIKOCTPAIMU HX
XMMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIWBATH MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTaBy MU CTPOCHUIO K ONPEACIEHHOMY
KJlaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbl, KHUCIOPOJ M a30TCOAEp kKalne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMs), JlaBaThb WM Ha3BaHUS IO
cuctematudeckoit Homenknatype (IUPAC), a takxe NpHBOIWTH TPUBHAIIbHBIC
HA3BaHUS OT/AEJbHBIX OPraHMYECKUX BEUIECTB (ITWIEH, MPOMWIECH, AllETUJIEH,
STUJICHTJIMKOJb, TIULEpUH, (peHomn, (opmanbiaeruj, areTranbAerusl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K034,
bpykTO3a, Kpaxmal, IeJTI003a, TIUIKH);

c(hOpMUPOBAHHOCTb YMEHHUSI ONPEACNSTh BHUJIBI XUMHUYECKOM CBSI3U B
OpraHUYECKUX COCTUHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(OpMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJIOKEHHUSI TEOPUU CTPOCHMUS
opranudeckux BemiectB A. M. bytiepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBA U CTPOEHUSI; 3aKOH COXPAHEHHMSI MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHHE, PU3NUECKHE
U XUMUYECKHE CBOWMCTBA THUIMYHBIX TMPEACTABUTENICH pa3IUYHBIX KJIACCOB
OpraHUYeCcKUX BeIlecTB (METaH, 3TaH, dTUIEH, MPONWIEH, alleTUiIeH, OyTraaueH-1,3,
MeTwiOyTaauen-1,3, 6eH3051, METaHOJI, 3TAHOI, STUJIICHTIIUKOIb, TIUIEPUH, PEHOI,
aleTanbAerul, MypaBbiHasi U YKCYCHAsl KMCJIOTBI, TJII0KO3a, Kpaxmall, LeJI003a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKAY HUMH
YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX pEAKUU C UCIOIb30BaHUEM
CTPYKTYPHBIX (POpMYII;

c(hOpMHPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOIHOTO
CBIpbs (HEDTh, MPUPOIHBINA Ia3, YIoJib), CIIOCOOBI UX MEPEPAOOTKHU U MPAKTHIECKOE
NpUMEHEHHUE TPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHHUM MPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOIO BEIIECTBA WJIM IMPOJYKTa
peaKiMu Mo U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJJHOTO U3 UCXOIHBIX BEILIECTB
WM TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHM BIJIaJICTh CUCTEMOM 3HAHUH 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUHU MPU U3YYEHUU BEILIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMUYECKUE 3HAHWS IS TPUHSATUS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSA3aHHBIX C BEUIECTBAMH M HX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIATh MTpaBUIIa MOJIb30BAHUS XUMHUYECKOM
NOCYZI0OM ¥ JTa0OpaTOPHBIM OOOpPYIOBaHUEM, a TaKXKe TpaBWia OOpaIieHus: ¢
BEI[ECTBAMU B COOTBETCTBUM C WHCTPYKLMSIMHU IO BBINOJTHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUHN IUIAHUPOBATH W BBITIOJIHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBPAIEHUS OPTraHUYECKHUX BEIIECTB [IPU HArpEeBaHUH, MOJTyYeHUE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKI[MU OPTAHMYECKUX BEILECTB,
JieHaTypanus OelIKOB MPU HArpEeBaHUHU, LIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C TmMpaBWIaMd TEXHUKH O€30MaCHOCTH TpU OOpalIeHHH C BEIIECTBAMU U
7a00paTOpHBIM ~ O0OPYIOBAaHHWEM, TMPEACTABIATH PE3YAbTAThl  XUMHUYECKOTO
JKcliepuMeHTa B (OpMe 3amHMcH YpaBHEHUM COOTBETCTBYIOLIMX pEaKLHMil u
(dbopMyIHpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJbTATOB;

c(hOPMHPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
UH(pOpMAILIMIO, IMOJIy4aeMYI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
uHpopmaruu, IHTepHET U Apyrux);

chOpMHPOBAHHOCTh ~ yYMEHHMH  COOJIIOJATh  MpaBUa  DKOJOTMYECKH
1[eIeCO00pa3HOro TMOBEAEHUS B OBITY U TPYJAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHUs] CBOEro 3J0pPOBbSi M OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH



OITACHOCTh BO3JICHCTBHUS HA XUBBIC OPTaHU3MBI ONPEICIEHHBIX OPTaHUYCCKUX
BEIECTB, MOHUMas cMmbicia Tokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIEHUSI M TNPEJOTBPAIICHUS HMX BPEAHOIO BO3JACHCTBUS HA OpraHU3M
YeII0BEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMUA BO3MOXHOCTSMH 3/I0POBBS: YMEHHUE
NPUMEHATh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB H
XUMHYECKHX SIBJICHUH;

JUISL CIEMbIX M CHA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins ais 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOImias ¥ HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(OPMHPOBAHHOCTh  MPEIACTABICHUN: O XHMHYECKOW COCTaBIISFOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBIICHUU TPUPOBI,
B (OpPMHUPOBAHWU MBIIICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIIMOHAIHHON
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYSCKHUX 3a7ad U AKOJOTHUECKU
000CHOBAHHOTO OTHOILIEHUS] K CBOEMY 3JI0POBbIO U MIPUPOJTHON CPELIE;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraIONINe TMOHATHSA (XMMUYCCKUH 3JIEMEHT, aTroMm, M3oTom, S-, pP-, d-
AJICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTD, 3JICKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(KoBaJIEHTHAsI, MOHHAs, METAJJTMYECKas, BOJOPOHAs ), KpUCTAIUINUECKas periéTka,
TUNBI  XAMHAYECKUX  PEAKIUKA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJICKTPOJIUTUYECKAS] JTUCCOLUMALMS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOM peakii, XUMHUYECKOE€ DPABHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckut 3akon JI. M. Menneneesa,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHCHUSA U IPEBPAICHUS SHEPTUU
pU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHM S3bIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIINE B OCHOBE NMOHWMAHUS MNPUYUHHOCTH WU
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHHH, (PaKTOJOTUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHHUH M 0€30IMaCHOM HCIOJb30BAaHUM BAKHEHIIIMX HEOPTraHUIECKUX
BEIIECTB B OBITY M MPAKTHUYCCKON JEATCIbHOCTH YEI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATH XapaKTEpHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE IMOHITHUS MPU
ONHCAHUU HEOPTaHWYECKUX BEIIECTB U UX MTPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJIHKY IS
coctaBieHus (opMyn BemIECTB M YpPaBHEHHM  XUMHUYECKUX  pEaKIuH,



cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACIbHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbld Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETalIEHAs U3BECTh, TUTHEBAS CO/A, MUPHUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENATh BAJICHTHOCTh U CTEIEHb OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IUYHOIO0 COCTaBa, BUJ XUMUYECKOU
CBs3U (KOBaJCHTHAas, MOHHAs, METaJNINYECKas, BOJOPOHAS) B COCAMHEHUSX, THI
KPUCTAJUIMYECKON pEemETK KOHKPETHOrO BeIecTBa (aTOMHAs, MOJEKYJsIpHasd,
MOHHAsI, METAJUIMYECKAs), XapaKTep CpeAbl B BOJAHBIX pACTBOPAX HEOPraHUYECKUX
COCOUHECHHUM,

c(hOpMHPOBAHHOCTh YMEHUU yCTaHaBJINBaTh IPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB [0 KX COCTaBYy K OIpPENeIEHHOMY KJaccy/TpyImime
COEIMHEHU (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbI, OKCUIbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbIE THIPOKCHUIbI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHMI PACKPBIBATh CMBICI NMEPUOANYECKOro 3akoHa [1.
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U IPOTHOCTHYECKYIO QYHKIUH;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepuonnueckoil CHUCTEMBI
xumudeckux snementoB JI. M. MeHneneeBa, WCHONB3ysS MOHATHSA «S-, P-, O-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPTrETUUECKUE YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH
U3MEHEHMsI CBOMCTB XMMMYECKHX 3JEMEHTOB M HUX COEIMHEHUN M0 Nepuoiam M
rpynnaM [lepuoguueckont cucreMbl xumuueckux 3semeHToB . . Menneneesa;

c(OpMHPOBAHHOCTh YMEHHU  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKME CBOMCTBa HEOPraHMYECKMX BEIIECTB pa3JIMYHBIX  KJIACCOB,
NOJTBEPkAAaTh CYIIECTBOBAHME T€HETHMYECKOW CBSI3M MEXIY HEOPraHWYECKUMHU
BELIECTBAMU C IMOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHHS KiIacCHU(PUIMPOBATh XUMHUYECKHE PEaKUuu IO
pa3IMYHBIM NpPHU3HAKaM (YUCIY U COCTaBY PEardupyrolIMX BEIIECTB, TEIJIOBOMY
addexTy peakuuy, U3MEHEHUIO CTENEeHEW OKHUCIIEHHs 3JE€MEHTOB, 0OpaTUMOCTH
peaKkuu, y4acTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTaBIISATh YPABHEHHS PEAKIU pa3iIMuHBIX
THUIIOB, TOJIHBIE M COKpAIllEHHbIE YPABHEHUSI PEaKLMii HOHHOrO OOMEHa, yUUThIBas
YCJIOBUS, TPU KOTOPBIX 3TU PEAKLIHUH UAYT JO KOHIA;

chOpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IOATBEPKAAIOIINE
KAYeCTBEHHBIM COCTAB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABAThH
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIECTB;



chOPMUPOBAHHOCTh YMEHHH  PACKphIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOro OajlaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKIUu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOrO PaBHOBECHS
B 3aBHCHMOCTH OT BHelHero Bo3aeiictsus (nmpuHuun Jle [larense);

c(OpMUPOBAHHOCTb YMEHUH XapaKTepU30BaThb XUMUYECKHUE MPOLECCHI,
JeXKallfe B OCHOBE MPOMBIIUICHHOTO MOJTYYEHUS] CEPHOM KUCIOTHI, aMMHUaka, a
TakkKe CHOPMUPOBAHHOCTh MPEACTABICHUNW 00 OOIMMX HAYYHBIX MNPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMHUYECKOr O MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAHUEM
TOHATHS «MAcCcoBasi J0JIs BEHIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHU Ta30B MPU
XUMHYECKUX PEaKIMAX, MacChl BEIIECTBA HIM O0BbEMA Tra3oB MO HM3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIHUX B PEAKLUU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl
BEIIECTB, MIPEBPAIICHHS U COXPaHEHHSI SHEPTUH;

c(hOPMUPOBAHHOCTh YMEHHU COOJIOaTh MPaBUIIa TOJIH30BAHUS XUMUIECKON
nocyiol M JabOpaTOpHbIM O00OpYyJOBaHMEM, a TaKXe IpaBuwia OOpallleHus C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSMHU MO BBINOJHEHHIO JIaOOPATOPHBIX
XUMHYECKUX OIBITOB;

cOPMUPOBAHHOCTh YMEHHUH TIJIAaHUPOBATh M BBIMOIHATH XUMHUYECKHIA
AKCIIEPUMEHT (Pa3JIoKEeHHUE MEPOKCHJIa BOAOPOAA B MPUCYTCTBHM KaTalu3aropa,
ONpPECIIEHHE CpeAbl PACTBOPOB BEIIECTB C IMOMOULIbIO YHUBEPCAIBHOIO
WUHIUKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEakIvy,
peaklMy HOHHOTO OOMEHA, KayeCTBEHHbIE peaKIMu Ha cyib(ar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHUS, PEUICHHE 3KCIEPUMEHTAJIbHBIX 3a/a4 IO
temam «Metamib» U «Hemeramibsl») B COOTBETCTBUM C MpPaBWJIAMU TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU U JJAOOPATOPHBIM 000pYAOBaHUEM,
OPEACTaBIATh PE3YyNbTaThl XUMHMUYECKOI'O JKCIIEpUMEHTa B (Qopme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIMNX peakuil U GOpMYIHPOBATh BEIBOJIbI HA OCHOBE ATHX
pe3yIbTaTOB;

chOPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
UHpOpMAIMIO, NOJIYy4YaeMyl W3 Ppa3HbIX MCTOUYHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalMu, HTEpHET U Ipyrux);

chOpMUPOBAHHOCTh  YMEHUH  COOJIOJATh  MpaBWIa  3KOJIOTHYECKU
1eJIecO00pa3HOro IMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LENIAX
COXpPaHEHHUsI CBOETO 3J0pOBbsl M OKpY’KAIOLIEH NPUPOJHOW Cpenbl, OCO3HABATh
OIaCHOCTb BO3/CHCTBUS HA KMBbIE OpPraHU3MbI ONPENEIEHHBIX BELUIECTB, TOHUMAs



cmbict mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
MPEIOTBPAILICHUS UX BPEAHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 0OYYaOIIUXCS ¢ OrPpaHUYECHHBIMHA BO3MOKHOCTSIMH 3JI0POBBSI: YMEHHE
NPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJlaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CJCTBIX W CIHA0OBUIAIIMX OOYYaIOIMMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacos
HaumeHoBaHue pa3jiesoB JyekTpoHHbIe (HU(pPOBHIE)
Ne /i Kontpoabusie | IlpakTnueckue
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChI
padoTbI padoTbI
Pa3nea 1. TeopeTrnueckune 0CHOBbI OPraHMYeCcKOH XUMHHU
[Ipeamer opranndeckoin
.T
1.1 AU T EOPHA CTIPOCHIB 6 0 0 https://resh. edu.ru/subject/lesson/6149/start/170388/
OpPraHUYECKHUX COCIUHEHUM
A. M. bytneposa
Hroro no paszneny 6
Pa3znea 2. YrieBoaopoabl
IT
2.1 PEASIILHHE YTICBONOPOAET 4 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
Hemnpenensusie
2.2 YIIE€BOJAOPOAbL: AJIKEHBI, 11 0 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJKaJNeHbI, ATKUHbI
A
2.3 POMATHTCCIIE 4 0 0 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTII€BOJOPOIbI
[IpupoaHbIe HICTOYHUKH
2.4 YTIIEBOJOPOJOB M MX 4 1 0 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepadboTka
Hroro mo pazneny 23

Paznen 3. Kuciaopoacoaep:xxamnue oprannyecke coeTuHeHUs



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/

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

3.1 Crpret. Denon 6 https://resh.edu.ru/subject/lesson/5727/start/150577/
An . Kapo .
3.2 PACTHIBL. RAPOOHOBLIC 14 https://resh.edu.ru/subject/lesson/4776/start/150604/
KHUCHOTHL. CIIOKHBIE 2PHUPBI
https://resh.edu.ru/subject/lesson/5952/start/150631/
3.3 YrieBoasl 6 https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
Hroro mo pazneny 26

Pasnen 4. A3orconepxainue opranudyeckne coeJHHEeHUs1

4.1

AMUHBI. AMUHOKUCIIOTEL.
benxu

6

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

Hroro no pazneny

6

Paspen 5. BbicoKOMO/IEKY ISIPHBIE COCUHEHUSA

[Tnactmaccel. Kayuyku.

51 4 https://resh.edu.ru/subject/lesson/6095/start/150823/
Bosokna
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

10 ITIPOT'PAMME



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

KoaudecTBo 4acoB
Ne HaunmeHnoBaHue pa3iesoB DJieKTpoHHbBIEe (HH(POBHIE)
Kontpoabnbie | IlpakTnyeckue
n/n U TeM NPOrpaMMbIl Bceero o0pa3oBaTe/ibHbIE PeCYPChI
padoThsI padoTsI
Pa3znen 1. Teoperuueckne OCHOBBI XUMHUH
CrpoeHue aToMOB.
[Tepuoanueckuii 3aK0H U https://resh.edu.ru/subject/lesson/6479/start/150989/
1.1 [lepuonnueckas cucrema 3 0 0 https://resh.edu.ru/subject/lesson/6332/start/151021/
XUMHYECKUX DJIEMEHTOB I[ https://resh.edu.ru/subject/lesson/5911/start/151053/
. MenneneeBa
C . .
1.2 TPOCIME Belllectra 10 0 0 https://resh.edu.ru/subject/lesson/5581/start/151081/
Mmoroo0pasue BenecTB
13 N UMIECKIE DEAKLI 11 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
' peaKtt https://resh.edu.ru/subject/lesson/4939/start/151134/
Hroro mo pazgeny 24
Pa3nea 2. Heopranmuyeckasi xumust
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson3493/start/151213/
2.1 MeTtaiuiet 12 0 1 https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/4961/start/151293/
5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
29 HeMeTaint 17 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
' https://resh.edu.ru/subject/lesson/5913/start/151347/
C .
2.3 BASD HEOpraticerux 1 5 0 0 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpraHWYECKHX BEIIECTB



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson3493/start/151213/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/

Uroro no pazgeny

Pa3gea 3. XuMus 4 s;KU3HbL

34

https://resh.edu.ru/subject/lesson/3514/start/151429/

3.1 KUMUsL 1 KH3HE 8 https://resh.edu.ru/subject/lesson/3504/start/151485/
Uroro no pazaeny 8
PezepBHoe Bpemst 2
OBHIEE KOJIMYECTBO YACOB 68

1O ITIPOTPAMME



https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoabHsbie
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbBIE HU(PPOBLIE 00pa3oBaTebLHbIE
pecypcsl

[IpeameT opranndeckoin
XUMUH, €€ BOSHUKHOBECHHUE,
pa3BUTHE U 3HAYECHUE

https://resh.edu.ru/subject/lesson/6149/start/170388/

[IpenmeT opranuyeckon
XUMHU, eé BO3HHUKHOBCHUC,
Pa3sBUTHUC U 3HAUYCHUC

https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopus crpoeHus
OpPraHUYECKHUX COeTMHEHUN
A. M. Bytneposa, e€
OCHOBHBIE 10JIOKEHUS

https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopus crpoeHus
OpPraHUYECKHUX COeTMHEHUN
A. M. bytneposa, eé
OCHOBHBIE T0JIOKEHUS

https://resh.edu.ru/subject/lesson/6149/start/170388/

IIpencrasnenue o
KIaccupuKaum
OpPraHMYECKHUX BEIIECTB.

https://resh.edu.ru/subject/lesson/6149/start/170388/

Homenknarypa
(cuctemaruyeckas) u
TPUBUAJIbHBIC HA3BaHUA
OpPraHUYECKHX BEIECTB

https://resh.edu.ru/subject/lesson/6149/start/170388/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

AJKaHBI: COCTAaB U CTPOEHHUE,
TOMOJIOTHYECKHM P

https://resh.edu.ru/subject/lesson/6151/start/149993/

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKHUH PsijL

https://resh.edu.ru/subject/lesson/6151/start/149993/

Mertan — npocTerimi
MPEACTaBUTEIh ATKAHOB

https://resh.edu.ru/subject/lesson/6151/start/149993/

10

OTaH — npocTermuni
MPEICTaBUTENb aJTKAaHOB

https://resh.edu.ru/subject/lesson/6151/start/149993/

11

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBA

https://resh.edu.ru/subject/lesson/5412/start/212563/

12

AJKEHBI: COCTaB U CTPOEHHUE,
CBOMCTBA

https://resh.edu.ru/subject/lesson/5412/start/212563/

13

OTuneH — npocTermumi
IIPEICTABUTENb AJIKCHOB

https://resh.edu.ru/subject/lesson/5412/start/212563/

14

IIponiieH — npocTenmmit
IIPEICTAaBUTEND AJIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/212563/

15

[Tpaktrueckas padota Ne 1.
«Tonyuyenue sTuiIeHa U
W3y4YEHUE €ro CBOKCTBY

https://resh.edu.ru/subject/lesson/5412/start/212563/

16

Ankanuensl. byraauen-1,3 u
MeTunOyTaaueH-1,3.

https://resh.edu.ru/subject/lesson/5412/start/212563/

17

[lomyyeHnue CUHTETUYECKOTO
KaydyKa U pe3UHbI

https://resh.edu.ru/subject/lesson/5412/start/212563/

18

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKHUH PsiII.

https://resh.edu.ru/subject/lesson/5412/start/212563/

19

AnetnneH — npocTenmnn
MIPEACTAaBUTENb AKUHOB

https://resh.edu.ru/subject/lesson/5412/start/212563/



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

20

Brruncnenus no ypaBHEHUIO
XUMHUYECKON PeaKun

https://resh.edu.ru/subject/lesson/5412/start/212563/

21

BprunciieHus o ypaBHEHHIO
XUMHUYECKOU peaKun

https://resh.edu.ru/subject/lesson/5412/start/212563/

22

ApeHbl: 6€H301 U TOJIYOJ.
TOKCUYHOCTH apEHOB

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

23

ApeHbI: 6€H3011 U TOTYOII.
TokcnyHOCTH apeHOB

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

24

I'enernueckas CBS3b
YTJIEBOJIOPOJIOB,
HpI/IHaJlHe)KaHII/IX K
pa3J'II/I‘-IHbIM KJIacCaM

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

25

I'enetuueckas cBs3b
YTJIEBOI0OPO/IOB,
MIPUHAISKAINX K
pa3JIMYHBIM KJ1accam

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

26

[TpupoaHbIE HCTOYHUKH
YTJIEBOJIOPOOB: IPUPOIHBIN
ra3 U MOIyTHBIC He(PTSIHbIC
ras3pl, He(pTh ¥ MPOIYKTHI €&
nepepadoTKu

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

27

[TpupoaHbIE HCTOYHUKH
YTJIEBOJIOPOIOB: IPUPOIHBIN
ra3 U MOIyTHbIC HePTSIHbIC
ras3pl, He(pTh ¥ MPOIYKTHI €&
nepepaboTKu

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



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

28

O06001IEeH e U
cucTeMaTH3aIus 3HaHUH 110
pasaeny «YTiIeBOAOpOAbI»

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

29

KonTponbnas pabora mo
pazzeny «YTIeBOJAOPOIbD»

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

30

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ U STAHOJI.

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

31

Bonoponnas cBs3p

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

32

MHoroaToMHEIE CITUPTHI:
OTUJIICHTJINKOJIb.

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

33

MHOroaToMHbIE€ CIIUPTHI:
[JIMLCPHH.

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

34

DeHoJI: CTPOCHHE MOJIEKYJIbL,
(dbuznueckue cBOICTBa,
MIPUMEHEHUE.

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

35

deno: XxUMHUECKHE
CBOMCTBA.

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

36

Anpaeruapl: GopMalibIeTHI.

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

AJBIETUIBL: alleTaIbIET UL,

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

37

Aneton

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

38

OIHOOCHOBHBIC TIPE/ICIIbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbUHas.

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

39

OnHOOCHOBHBIE NIPEEIbHBIC
KapOOHOBBIE KUCIIOTHI:
YKCYCHaA.

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



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/

40

[TpakTrueckas padota Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

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

41

CreapuHOBasi KHCIIOTa, Kak
MPEJICTABUTENb BBICIITHX
KapOOHOBBIX KUCIIOT

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

42

OJlenHOBas KUCIIOTA, KaK
HpeILCTaBI/ITeJIB BBICIIIUX
KapOOHOBBIX KHUCIIOT

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

43

MBpbI1a Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX
MOIOLIEE AEHCTBUE

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

44

MpEI1a KaK COIU BBICIINX
KapOOHOBBIX KUCJOT, UX
MOIOIIlee TeHCTBUE

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

45

Crnoxuble 3¢upbl Kak
MIPOU3BOJIHBIE KaPOOHOBBIX
KHCJIOT.

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

46

[Muaponu3 cinoxHbIX A3(GUPOB

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

47

Kupsr: rugponus,
pUMEHEeHHe, ONoIoTnYecKas
POJIb )KUPOB

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

48

Kupsl: rugponns,
MpUMEHEHHEe, OMoIornuecKas
POJIb )KUPOB

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

49

YrieBodsl: COCTaB,
KJIacCH(pUKALIHSI.

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



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

50

Baxxneilue npeacraBuTeNu:

TJIFOKO3a.

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

51

Bakneiimue npeactaBuTeNu:
¢bpykTO3a, caxapo3a

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

52

Kpaxman kak npupoaHblid
MOJINMED.

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

53

[emnrono3a kak MpUPOIHBIN
MIOJINMEP.

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

54

O060011EeH e U
cHCTeMaTH3alus 3HaHUH 110
pazaeny
«Kucnopoaconepxaiue
OpPraHUYECKHE COETUHEHUS

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

55

KonTponbhas pabora no
pasneny
«Kucnopoaconepxaine
OPraHUYECKHE COCIUHEHUSD)

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

56

AMWHEBI: METHUJIAMHUH.

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

57

AMUHBL: aHUIUH

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

58

AMMHOKHCIIOTHI KaK
am(pOoTepHbIe OpraHUYeCKHe
COEIMHEHHS, X
OHOJIOrMYeCKOEe 3HAUYCHHE.

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

59

Ilentnae

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

69

benku xak npuponHsie
BBICOKOMOJIEKYJISIDHBIE
COEIMHEHUS

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



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/

61

benku kak npupoaHbie
BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS

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

62

OCHOBHBIE TTOHATHSI XUMUHA
BBICOKOMOJIEKYIISIPHBIX
COeIUHEHUN

https://resh.edu.ru/subject/lesson/6095/start/150823/

63

OCHOBHI)Ie IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIISIPHBIX
COeIMHEHUI

https://resh.edu.ru/subject/lesson/6095/start/150823/

64

OCHOBHEBIE METOJIBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUIA.

https://resh.edu.ru/subject/lesson/6095/start/150823/

65

66

IInactmaccsl, KaydykH,
BOJIOKHA

PesepBHBIil ypoK.

O060061IEHNE U
CUCTEMATH3ALMA 3HAHUN

https://resh.edu.ru/subject/lesson/6095/start/150823/

67

PesepBHBIii ypoK.
O06001EeHNEe U
cucTeMaTH3aIMs 3HaHWI

68

Pe3epBHblii ypok.
O06001EeH e U
cHCTeMaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB
1O ITIPOT'PAMME

68



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KontpoabHbie
padoTsbI

IIpakTHyeckue
padoThbI

DJIeKTPOHHBIE IIU(PPOBbIe 00pa3oBaTeIbLHbIE
pecypchl

XVWMHUYECKUH 3JIEMEHT.
AToM. DneKTpoHHas
KOH(Urypauus aToMoB

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

[lepuoauueckuii 3aKOH U
[lepnonnueckas cucrtema
XUMHYECKHX AJIEMEHTOB /.
H. Menneneesa, nx CBA3b C
COBPEMEHHOM TeOopUen
CTPOEHHS aTOMOB

https://resh.edu.ru/subject/lesson/6332/start/151021/

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMUYECKUX IJIEMEHTOB U
MX COEMHEHUH IO rpynnam
U niepuojiaM. 3HaueHue
MIEPUOIUYECKOTr0 3aKOHA U
CHCTEMBI XHUMHYECKUX
anemeHnToB J[.1.
MeHeneeBa B pa3BUTHU

HayK{

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

CrtpoeHue BelecTna.
XuMHuuecKkast cBI3b, e
BU/BI.

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

Mexanu3mbl 00pa3oBaHuUs
KOBAJICHTHOH CBS3H.

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



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

Bonopoanas cBs3b

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

BaneHTHOCTS.
DIIEKTPOOTPULIATEIIBHOCTb.

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

CreneHb OKHCIEHUS.
BemecTBa MOeKyIspHOTO
1 HEMOJICKYIIIPHOTO
CTPOCHUS

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

Ilonsatue o AUCIICPCHBIX
CHUCTCMaAx.

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

10

HcTrHHBIE M KOJIIOUHBIE
pacTBOPHI.

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

11

MaccoBas 1014 BeIIECTBa B
pacTBope

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

12

Knaccudukanms u
HOMCHKJIATypa
HEOPTaHMYECKHUX
COEIMHEHU.

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

13

['eneTnueckas CBsI3b
HCOPTraHNYCCKUX BCIICCTB,
pa3IMYHBIX KJIaCCOB

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

14

Knaccudukanus
XUMUYECKUX PEaKlni B
HEOPraHUYEeCKON 1
OPraHUYECKON XUMUHU.

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

15

3aKOH COXpaHEHMsI MacChl
BELIECTB; 3aKOH
COXpaHEeHMs U

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



https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/

MIpEeBpalIeHHs SHEPTUU TIPU
XUMHUYECKHUX PEaKIIHSIX

16

CKOpOCTh peaKiuu.

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

17

OOpaTtuMbie peakiuu.
XHUMHYECKOE paBHOBECHE

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

18

[TpaxkTuueckas padora Ne 1.
«BnustHue pasau4HbIX
(akTOpPOB Ha CKOPOCTh
XUMHUYECKON pPEaKIIUN»

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

19

DNEeKTPONIUTHYECKAS
nucconuanus. Iloasarue o
BOJIOPOJHOM IOKa3aTele
(pH) pactBopa.

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

20

r HUOAPOJIN3 OPraHNUYCCKUX U
HEOPTaHNYCCKHUX BCUICCTB

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

21

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE
peaxIuu.

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

22

[Tonsitue 00 snekTpon3e
pacIuIaBoB U pacTBOPOB
conen

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

23

O06o0mIeHne 1
CUCTEMAaTHU3als 3HaHUH 110
pazgeny «Teopetnueckue
OCHOBBI XUMHN»

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

24

KonrponbHas pabora no
pazzneny «Teopernueckue
OCHOBBI XUMUU

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



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

25

Mertaibl, UX OJI0XKEHUE B
Ilepnonnueckoi cucreme
XMMHUYECKUX dJIeMEHTOB [I.
N. Menneneesa u
0COOEHHOCTH CTPOCHHUS
aTOMOB.

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

26

O6mue puznueckne
CBOICTBa METAJJIOB

https://resh.edu.ru/subject/lesson/3479/start/151187/

27

CriaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUH Psif
HanpsHKEHUH METaJJIOB

https://resh.edu.ru/subject/lesson/3479/start/151187/

28

XHUMHUUYECKHE CBONCTBA
BaKHEHIITUX METAJIJIOB
(Hatpwuii, Kanui ) u ux
COE€IUHEHNN

https://resh.edu.ru/subject/lesson/3493/start/151213/

29

XUMHYECKHE CBOMCTBA
BaXKHEHUIIINX METAILIOB

( KaJbpIUi, MarHUi) 1 UX
COE€IUHEHNN

https://resh.edu.ru/subject/lesson/3493/start/151213/

30

XUMHYECKHE CBOMCTBA
BaXXHEHIITNX METAJJIOB
(amoMHUHUI) U €T0
COCIUHEHUH

https://resh.edu.ru/subject/lesson/3493/start/151213/

31

XyMHU4YecKrue CBONCTBA
XpOMa U €ro COeTMHEHHUM.

https://resh.edu.ru/subject/lesson/3493/start/151213/

32

XUMHYECKUE CBOUCTBA
MEIN U €€ COEAUHEHNN

https://resh.edu.ru/subject/lesson/3493/start/151213/



https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3493/start/151213/

33

XUMHYECKHUE CBOMCTBA
IIUHKA U €r0 COSTUHEHUN

https://resh.edu.ru/subject/lesson/4961/start/151293/

34

XUMHYECKHE CBOUCTBA
JKeJie3a U ero COeMMHEHUN

https://resh.edu.ru/subject/lesson/4961/start/151293/

35

[TpakTrueckas padorta No 2.
"Pemenne
AKCTIEPUMEHTAJIBHBIX 3a7a4
o teme «MeTasuib»"

https://resh.edu.ru/subject/lesson/3534/start/151266/

36

O06001enne u
CUCTEMAaTHU3aLs 3HaHUH 110
TeMe «MeTanibl»

https://resh.edu.ru/subject/lesson/3534/start/151266/

37

HemeTaisl, uX IOJ0XKEHHUE
B [Iepuoanueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB /]
N. Menneneesa n
0COOEHHOCTHU CTPOCHHUS
aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/151320/

38

Pu3nyeckue CBOMCTBA
HEMETAJUIOB. AJUTOTpONUS
HEMETAJIJIOB (HA MpuMepe
KHCIopoJia, cepsl, pochopa
U YIieposa)

https://resh.edu.ru/subject/lesson/5939/start/151320/

39

XUMHYECKHUE CBOMCTBA
raJIOr€HOB U UX
COeIUHEHUN

https://resh.edu.ru/subject/lesson/5939/start/151320/

40

XUMHUYECKUE CBOMCTBA
CEphl U €€ COEIUHEHU I

https://resh.edu.ru/subject/lesson/5939/start/151320/



https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

41

XUMHUYECKHUE CBOUCTBA
CEphI U €€ COeTMHEHU I

https://resh.edu.ru/subject/lesson/5939/start/151320/

42

XMMHYECKHE CBOWCTBA
a30Ta U €ro COEIUHEHUMN

https://resh.edu.ru/subject/lesson/5939/start/151320/

43

XUMHAYECKHUE CBOMCTBA
a30Ta ¥ €ro COeJUHEHUN

https://resh.edu.ru/subject/lesson/5939/start/151320/

44

XMMHYECKHE CBOUCTBA
docdopa u ero
COeIUHEHUN

https://resh.edu.ru/subject/lesson/5939/start/151320/

45

XUMHYECKHUE CBOUCTBA
YIJIEpOJia U €r0 COeAMHEHHIN

https://resh.edu.ru/subject/lesson/5939/start/151320/

46

XUMHYECKHE CBOUCTBA
KPEMHHUSI M €r0 COETMHEHUI

https://resh.edu.ru/subject/lesson/5939/start/151320/

47

[IpuMeHenre BaxKHEHUIINX
HEMETAJIJIOB M UX
COEUHEHUN

https://resh.edu.ru/subject/lesson/5913/start/151347/

48

O06001menne u
CUCTEMAaTHU3aLMs 3HAHUHU 110
TteMe «HemeTtainie»

https://resh.edu.ru/subject/lesson/5913/start/151347/

49

Brraucnenus mo
YPaBHEHUSM XUMHUYECKUX
peaxkuui u
TEPMOXUMHUYECKHUE PACUYETHI

https://resh.edu.ru/subject/lesson/5939/start/151320/

50

Brraucnenus 1o
YPaBHEHUSM XUMHUYECKUX
peaxkuui u
TEPMOXHUMHUYECKHUE PACUETHI

https://resh.edu.ru/subject/lesson/5939/start/151320/



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

51

[TpakTrueckas padota Ne 3.
«Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4
o teme "Hemeramist"y

https://resh.edu.ru/subject/lesson/5913/start/151347/

52

O0001enne u
CUCTEMAaTHU3aLMs 3HAHUN
o tTeMaM «MeTanael u
«HemeTtamnmb»

https://resh.edu.ru/subject/lesson/5939/start/151320/

53

KonTponbhas pabota no
TeMaM «MeTajutbl» U
«HemeTtamie)

https://resh.edu.ru/subject/lesson/5913/start/151347/

54

Heoprannueckue u
OpraHNYeCKHE KHCIIOTBHI.

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

55

HCOpFaHI/ILIeCKI/Ie u
OpTraHN4YCCKHUC OCHOBAHUA

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

56

AmdorepHble
HEOpPraHUYEeCKue u
OpPraHUYECKHE COCIMHEHUS.

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

57

I'eHeTHyeckast CBA3L
HeOpFaHI/I‘-IeCKI/IX nu
OpI‘aHI/I‘IeCKI/IX BCIICCTB

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

58

I'enetnueckas cBI3b
HCOPraHUYCCKHUX U
OpraHNM4YCCKUX BCIICCTB

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

59

Ponb xumMum B o0ecrieueHUH
3KOJIOTUYECKOM,
SHEPreTUYECKOMN U MUILEBOMN

https://resh.edu.ru/subject/lesson/3514/start/151429/



https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3514/start/151429/

0€30MacHOCTH, Pa3BUTHH
MeETUITIHEI

60

Ponb xumMun B o0ecrieueHUM
3KOJIOTHYECKOMH,
SHEPreTUYECKOMN U MUILEBOMN
0€30MacHOCTH, Pa3BUTHHU
MEIULIMHEI

https://resh.edu.ru/subject/lesson/3514/start/151429/

61

[MpencraBnenust 06 0OMUX
HAYYHBIX MPUHIIUTIAX
MIPOMBIIIIEHHOTO
MOJTYYECHUS BAXKHEHIITUX
BELIECTB

https://resh.edu.ru/subject/lesson/3514/start/151429/

62

[IpencraBnenust 06 0OmMUX
HAyYHBIX MPUHIIUTIAX
MPOMBIIIIEHHOTO
MOJTYYEHUS] BAKHENIIUX
BEIIIECTB

https://resh.edu.ru/subject/lesson/3514/start/151429/

63

Yennosek B MHUPCEC BCIICCTB U
MaTCpHajIoB

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

64

YenoBek B MUpE BEUIECTB U
MaTepHUaIOB

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

65

XuMUs U 310pOBbE
YeJI0BeKa

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

66

XuMuUs 1 310pOBbE
YyeJloBeKa

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

67

Pe3epBHBIN YpOK.
O06001menne u
CUCTEMAaTHU3aLs 3HAaHUN



https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

Pe3epBHbIii ypoK.

68 O06001IeHkE U 1
cUcTeEMaTHU3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus, 10 xknace/ T'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,
AknmonepHoe obmiectBo «M3marenscTBo «IIpocBemnieHne»
* Xumus, 11 xmacce/ 'abpuensa O.C., OctpoymoB U.I"., Cnagkos C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
HMHTEPHET
bubmuoreka [JOK

https://educont.ru/
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