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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa mo X¥MUM Ha ypPOBHE CpeaHero oliiero oopazoBanusi paspadboraHa
Ha ocHOoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®03 «0O06 obOpazoBaHuH B
Poccuiickoit ®eneparnun», TpeOoBaHUN K pe3yjbTaTaM OCBOCHHUS (eaepabHOM
oOpa3oBarenbHON MporpaMMbl cpefaHero obmiero obpazoBanusa (DPOIT COO),
npeacraBieHHbIX B DeneparbHOM roCyJIapCTBEHHOM OOpa3oBaTeIbHOM CTaHAapTe
COO, c¢ yuérom KoHuenuuu mnpenofaBaHus Y4eOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit @enepanyu, peatn3yomux OCHOBHbIC
o0pa3oBareybHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXKEHHH «CTpaTernu pa3BUTHS
Bocniutanusi B Poccuiickoit denepanuu Ha niepuon Ao 2025 roga» (Pacnopspkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY OJIXO/0B K pa3pab0TKe MPOrpaMMBbl 0 XUMHHU, K OIPEJEIECHUIO 0011ei
cTpareruu oOy4eHus, BOCIIUTAHUS U Pa3BUTHUS 00y4aIOUIMXCS CPEACTBAMHU y4eOHOTrO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBWIIM
koHuentyanbHble nojoxkeHnuss PI'OC COO o B3aUMOOOYCIOBIEHHOCTU IEJIEH,
COJIEp)KaHus, pe3ylbTaToB OOyuyeHUs U TpeOOBaHUI K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111€00pa30BaTeIbHON  OpraHu3aliy, SBJISETCS HEOThEMJIEMOM 4YacThl0  MX
oOpazoBaHHOCTU. OHO  CHYXHUT 3aBEpUIAIOLIMM  3TaoOM  peaju3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIIHUX
LEJIOCTHON CHCTEME XMMHUYECKOTO 00pa3oBaHus. JTH LIEHHOCTU KacaloTcs MO3HAHUS
3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEIOBEKa, a
TaK)K€ HKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOUIEHUS! K CBOEMY 3[0POBBIO U MPUPOIHON
cpene. Peanuzyercst xummuueckoe oOpa3oBaHHe OOy4aroOlIUXCs HAa YPOBHE CPEIHErO
oOuiero oOpa3oBaHMsA CpPEACTBAMU Y4e€OHOTO mpeaMmera «XHUMHs», COJAep)KaHue M
MOCTPOCHHE KOTOPOTO ONMpEAeSIEHbl B MPOrpaMMe MO XMUMHH C YYETOM CHEHUPUKU
HAyKW XUMUHU, €€ 3HAYeHUs B MO3HAHUU NPUPOABI U B MaTEpPUATBHOW >KU3HU
oOlecTBa, a TakXke C Y4ETOM OOIIMX Ieled W MPUHIUIOB, XapaKTEePU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpelHero ooOmero oOpaszoBaHus B Poccuiickoi
denepanum.

XUMHST KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOyio poiib B
COBPEMEHHOM IIMBUJIN3ALIMH, B CO3JJaHUU HOBOM 0a3bl MaTepuanbHOU KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE PAIMOHAIBHOIO HAy4YHOI'O MBILIUICHUS, B
CO3/IaHHE€ LIEJIOCTHOTO TPEJCTABICHUS 00 OKpPYXKAIOIIEeM MHPE KaK O EIWHCTBE
OpUpPOJbI U YeNloBeKa, KOTopoe (GopMUpYyETCS B XHMHUU Ha OCHOBE MOHHUMAaHMS



BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOIIETO MHpPA, OCO3HAHMS B3AaUMOCBI3U MEXIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMH W BO3MOYKHBIMH 00JIaCTIMU IPUMEHEHUSI.

TecHO B3aMMOJEWUCTBYS C JPYTMMU €CTECTBEHHBIMM HayKaMu, XUMHS CTaja
HEOTHEMJIEMON YacCThbI0O MHUPOBOU KYJBTYPbl, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO
Tpyla W JKM3HU KaxXJI0ro uwieHa ooOmiectBa. CoOBpeMEHHass XHUMHS KaK Hayka
co3uJaTeNibHasl, KAaK HayKa BBICOKMX TEXHOJIOTMHA HANpaBJICHA HAa pEIICHUE
rJI00ABHBIX  MPOOJIEeM  YCTOMYMBOTO pPa3BUTHS 4YEJIOBEYECTBA —  CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBMM ¢ OOmMUMH UEISIMH W TPHUHIIMIAMHU CPEIHEro OOIIero
oOpazoBaHus cojepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
W3Y4YEHUs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaromxcsi, HeOOX0IMMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKIJIFOUEHHUS B KU3Hb COIIMYMa, MPOJIOHKEHHST 00pa30BaHUs B Pa3IMYHBIX
00J1acTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsomuMu  nipeaMera  «XUMUs» — ABJISIOTCS  0a30BbIe  KypChl  —
«Oprannueckas xumusi» u «OOm@as W HeopraHuWYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsSI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HaHUN MO0 HEOPTraHWYECKON XUMHUHU (C BKJIIOYCHUEM 3HAHWM U3 OOIIel XUMUU) U
OpraHnydeckon Xxumuu. @OpMHpPOBAHUE MAHHOM CHUCTEMBl 3HAHUM NPU H3YYEHUU
npeaMeTa o0ecrneynBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEIrO MHOT00Opa3usi BEUIECTB
HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa cojaepkaHusi KypcoB — «Opranuyeckas Xumus» u «OOmas wu
HEOpraHuveckas Xumus» CcGOpMHUpPOBAHA B MPOrpaMMe MO XHUMHH Ha OCHOBE
CUCTEMHOTO TOAXOJa K M3YYEHHIO Yy4yeOHOro wmarepuaia U 00yCIOBJIEHA
HUCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUN Ha OMPEACIIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKOi XMMHUH BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPHHM CTPOCHHUSI OPraHMYECKHX COEIUHEHHM, a TakKe Ha YpPOBHE
CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPEACTaBICHUN 0 CTpoeHUH BemecTB. CBeaeHus
00 M3y4yaeMbIX B Kypce BelllecTBax AAlOTCA B PA3BUTUU — OT YTJIIEBOJAOPOJIOB /10
CJIO)KHBIX OHOJIOTUYECKH aKTHUBHBIX COeIMHEHUW. B Kypce opraHnueckoil XUMHUH
MOJIYYarOT Pa3BUTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
NEePBOHAYANILHBIC TPEJCTABICHUS O XWMHUYECKOW CBSI3U, KIACCU(DUKAITMOHHBIX
MpU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOM
peaKuuu.

[Tonx HOBBIM yrioM 3peHHS B TMpeaMeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YypPOBHE OCHOBHOTO 00Iero o0pa3oBaHuUs
TEOPETUUECKHUI MaTepruall U (HaKTOJIOTUUECKHUE CBEACHHS O BEIIECTBAX U XUMHUYECKON
peakuuu. Tak, B dacTHocTH, B Kypce «OOmas M HeopraHuyeckas XuMHUs»



00yJaronumMcs PeI0CTaBISETCS BO3MOKHOCTh OCO3HATHh 3HAYCHUE TIEPHOTUICCKOTO
3aKOHa C OOIIETEOPETUYECKUX W METOAOJOTMYECKUX MO3UIMM, TIy0)Ke MOHSAThH
HUCTOPUYECKOE H3MEHEHHWE (QYHKIMH JTOro 3akoHa — OT o0oOmaome a0
O0OBSICHSIONICH U IPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHWNM O BaXXHEMIIMX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX M MPUMEHEHUHU, a TaKXKE€ O XUMHYECKUX PEaKIMsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NMPOTEKaHus TonoyHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamu
COJCP/KAHUS, HMMEIOIIUMH KYJIbTYPOJIOTHYECKH W TPHUKIAIHOM XapakTep. OTH
3HaHUS CHOCOOCTBYIOT TOHMMAaHHWIO B3aHMMOCBSI3M XUMHUU C JIDYyTUMU HayKaMH,
pacKpbIBalOT €€ PoJib B MO3HABATEIbHOW M MPAKTUUYECKON NESITEIHLHOCTH UYEJIOBEKA,
CITIOCOOCTBYIOT BOCHHUTAHUIO YBa)KEHHUS K MPOIIECCY TBOPUYECTBA B 00JaCTU TEOPUH U
MPAKTUYECKUX NPUIOKEHUM XUMHUH, MOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JMYHOCTHO 3HAYUMBIX TIpo0JiemMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATH MH()OPMALIUIO U IPUMEHSATDH €€ JIJIsl TIOMOJHEHUSI 3HAHUM,
peIICHUs] MHTEIUICKTyaIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIIEIOBATEIILCKUX 3a1ad. B
LEJIOM COJIep’)KaHue ydyeOHOro mnpeaMera «XUMHUS» JaHHOTO YPOBHSI HM3Yy4YECHUs
OPUEHTUPOBAHO Ha (HOPMUPOBAHHE Yy OOYUYAIOMIMXCSI MUPOBO33PEHUYECKONM OCHOBBI
Uil TIOHUMaHusg (uiIocoPckux uaeH, TakuX Kak: MaTepualbHOE E€IUHCTBO
HEOPTaHUYECKOTO0 M OPTraHUYeCKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIECTB UX
COCTaBOM M CTPOCHHEM, MMO3HABAEMOCTh MPUPOHBIX SBJICHUN MyTEM SKCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYMM MEXKIYy HOBBIMH (akTaMd U TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJM XUMHUHU B PEIIEHUWU SKOJOTUYECKHUX MpoOieM, a
Takke MpoOseM cOepekeHUs] PHEPTeTHUYECKUX PECYpPCOB, CHIPhS, CO3JaHMS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B miane pemienus 3a1ad BOCIUTAHUS, PA3BUTHUS U COLUATIM3AIMN 00yUYarOIIUXCS
NPUHATBIE TPOrpaMMOM MO XWUMHM TMOJXOJbl K ONPEIEICHUI0 COJICpXKaHUS U
MOCTPOCHUS TIPEIMETa MPEeayCMaTPUBaIOT (OPMHUPOBAHUE YHUBEPCATBHBIX Y4eOHBIX
NEeUCTBUM, HMMEIIMX 0a30BO€ 3HAUYCHHE I PA3UYHBIX BUJIOB JEATEIBHOCTU:
penieHus: npoosieM, MOMCKa, aHanu3a U 00paboTKK MH(GOpMAIMU, HEOOXOAUMBIX JJIs
NPUOOPETEHUSI OMbITA MPAKTUYECKOM M HMCCIEAOBATEIBCKOM  JIESITEIHHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B O3HAHUM XUMUH.

B nmpakTthke mpenonaBaHWs XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHusl, TaK U Ha YPOBHE CpeAHEro o0iiero oOpa3oBaHus, IIPU OINpeIeICHUN
COJICP)KATEIIbHOM XapaKTepUCTUKU IeJed M3ydYeHUs NpeaMeTa HalpaBieHUEeM
MEPBOCTETICHHOW 3HAYUMOCTH TPAAUIIMOHHO Tpu3HAETCS (OPMHPOBAHHWE OCHOB
XUMUYECKON HAyKHM KakK O0JacTH COBPEMEHHOTO E€CTECTBO3HAHMWSI, MPAKTHUUECKOU
JEATEeIbHOCTH YEJIOBEKa M KakK OJHOT0 K3 KOMIOHEHTOB MHUPOBON KynbTyphl. C



METOJMYECKOW TOYKM 3pEHHUS TaKOW MOAXOA K ONPENCICHUIO UeNed H3ydeHUs
peaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs TJIABHBIMU UEISIMU HU3Y4YEHHUS TMpeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (QopmMupoBaHuMe  CUCTEMBl  XMMHYECKMX  3HAaHUM  Kak  BaKHEHIIeH
COCTABJISIIOIIECH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBble TOHSITHS, (DyHIaMEHTalIbHbIE 3aKOHBI M TEOPUU XUMHH,
OCBOGHHUE S3bIKAa HAyKH, YCBOCHHE W TOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNI MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C MUCTOpUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHuEe W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BCIIIECTB U XUMUYECKUX PEAKINN, HEOOXOAMMBIX JJISI MPUOOPETEHUS YMEHUN
OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYCCKUX SBICHHUMN, UMCIOIIHUX MECTO
B [IPUPOJE, B IPAKTHYECKON U TOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUW M CIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSCHEHHEM  XHUMHYECKOTO  OKCIEPUMEHTa,  COOJIOJIEHUEM  MpPaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ sTtuMm, copepkatenpHash XapaKTepUCTHKA IeNiel W 3adad M3ydeHUs
peaMeTa B MpOorpaMMe M0 XUMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TMPUOPUTETAMH B CHUCTEME CpenHero obmiero oOpa3oBanusa. CeromHs B
MPENoIaBaHU XUMUU B OOJIbIIICH CTENEHU OTHAETCS MPEANOYTCHUE MPaKTUYECKON
KOMITOHEHTE COZACpKaHUs O0yYCHHsI, ODUEHTUPOBAHHOW Ha MOATOTOBKY BBITYCKHHKA
00111€00pa30BaTeIbHON  OpraHW3alliK, BIIAJICIONIET0O HE HAOOpOM 3HAaHUMU, a
(GYHKIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHUSMH aKTHBHOTO
MOJIYYCHUS] 3HAHUM W TPUMEHEHUS HX B pPEATbHON KU3HU JJis PEHICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 9TUM TIpU M3YYEHHH TpeaMeTa «XUMHS» JOMUHUPYIOIIEe 3HAUCHNE
MPUOOPETAIOT TaKKE SN U 3a7a9d, KaK:

amanTanys OOy4YalomuXxcs K YCIOBUSM JIUHAMUYHO DPa3BUBAIOIIETOCS MUPA,
dbopmupoBaHue WHTEJUICKTYaJbHO pa3BUTOU JMYHOCTH, TOTOBOM K
caM000pa3oBaHNI0, COTPYAHUYECTBY, CAMOCTOSTEIHHOMY TIPUHATHIO TPAMOTHBIX
pelIcHUT B KOHKPETHBIX JKU3HCHHBIX CHUTYAIUSAX, CBS3aHHBIX C BEIICCTBAMHM U UX
IPUMEHEHUEM;

dbopmupoBaHre Yy  OOyYalOMMUXCA  KIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETECHLIUI), HMEIOIIMX YHHUBEPCATIbHOE 3HA4Ye€HHE IS PAa3JIUYHbIX BUJIOB
NEATEeIbHOCTH: pelieHus mpoOJieM, MOMCKa, aHajdu3a W o0paboTKu WHOOpMaIuH,
HEOOXOAUMBIX JJI MPUOOPETEHHUS ONbITa ACSITEIBHOCTU, KOTOPAsl 3aHUMAET BaKHOE
MECTO B TO3HAaHWUU XHUMHH, a TaKXKe JUISI OINEHKH C TO3UIMA HSKOJOTUYECKON



0€30MacHOCTH XapaKTepa BIUSHHS BEIIECCTB M XUMHUYECKHUX MPOIIECCOB HA OPTaHU3M
YeJIOBEKa U TPUPOTHYIO CPEY;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, MHTEIUICKTYIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00YyYaloIIUXCs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIE
3HAHMS 10 XMMHUU B COOTBETCTBHH C JKU3HCHHBIMH IOTPEOHOCTSMH, WCIIOJIH30BAThH
COBpPEMEHHBbIC MH(OPMAIMOHHBIC TEXHOJIOTMH JJIs MOWCKAa W aHauu3a y4eOHOW u
HAyYHO-TIOMYJISIPHOU MH(DOPMAIIUU XUMHUECKOTO COJIEP KAHMUS;

dbopMHpoBaHUE W PA3BUTHE y OOYUYAIOIIMXCSA ACCOIMATUBHOTO M JIOTHYECKOTO
MBIILIEHUS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJWMBI, B YACTHOCTH, MpPH IUIAHUPOBAHUU W TIPOBEACHUH XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTAHWE Yy  OOydYaromuxcsi  yOeXKIEHHOCTH B  TYMaHUCTUYECKOH
HAIMpaBJICHHOCTU XWUMHUU, €€ BaXXKHOW pOJIM B PEIICHUU TJIOOATBHBIX MPoOIeM
PaIMOHANIBHOTO TPUPOONIOIL30BAHMS, MOTOJHEHUS YHEPTETUYECKUX PECYpPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAUMOCTH OEpeXHOTO
OTHOIIEHUS K TIPUPOJE W CBOEMY 3JIOPOBBIO, a TaKKe NPHOOPETCHHS OIbITa
UCIIOJIb30BAHUSL TOJYYEHHBIX 3HAHWUW [l TPUHATUS TPAMOTHBIX pEIICHUH B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.

B yueOGHOM m1aHe cpenHero ooiero oopazoBaHus NpeaMer « XUuMus» 0a3o0Boro
YPOBHSI BXOJUT B COCTaB MPeIMETHOM 001acTh «EcTecTBeHHO-HAyUHBIE TIPEIMETH.

OO01iee 4MCIIO YacoB, OTBEAEHHBIX ISl U3yYEHUS XUMHUHU, Ha 0a30BOM YPOBHE
cpeaHero ooero oopa3zoBanus, coctasisier 68 yacoB: B 10 kimacce — 34 gaca (1 gac B
Heneno), B 11 kmacce — 34 yaca (1 gac B Heenio).



COJEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHM4EeCKON XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepUaloB. Teopusi CTPOCHUS OPraHUYECKHUX
coequHennit A. M. bytiepoBa, e€ ocHOBHbIE M0JI0KEeHU. CTPYKTypHBIE (hOPMYIIbI
OpraHMYecKUX BellecTB. ['oMonorusi, wu3oMepusa. XUMHUYECKas CBA3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiaccuPUKAMM OpraHMYECKUX BewecTB. HomeHknarypa
OpPraHUYECKUX COEIMHEHUM (CUCTeMaTHYecKas) U TpPUBUAIbHBIE HAa3BaHUS
BKHEUIIUX MPEACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl HM3Y4YEHHUS BEIIECTB M HX MPEBPAICHHIA:
O3HAaKOMJIEHUE ¢ 00pa3llaMHi OPraHMYECKUX BEIIECTB U MaTeprajaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPTraHWYEeCKUX BEIIECTB, HAOJIOJICHUE U ONHCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB IO NPEBPAIIECHUIO OPraHWYECKHX BELIECTB MpPHU
HarpeBaHuM (IJ1aBjieHue, OOyIJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHbBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKHMUA pAn. MeraH W 3TaH —
OpocTeilline MpeACTaBUTENN aJlKaHOB: (U3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMeUIeHUs] M TOpPEHUs), HAaXOXKICHHE B TMPUPOAE, IOJIYyYCHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTUYECKUN PsiA. DTUIEH U MPOMUIEH —
OpOCTEeHIIME MPEeAICTaBUTENN QJIKeHOB: (PU3WYECKHE U XHUMHUYECKHE CBONCTBA
(peakuuu  TUAPUPOBAHMS, TAJOTCHUPOBAHUS, THApPATAlWW, OKUCIEHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: OytagaueH-1,3 u metwnOyraguen-1,3: crpoeHue, BaKHEUIINE
XUMUYECKHE CBOWCTBa (peakius mnonumepusanuu). IlogyyeHrne CHUHTETUYECKOIro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKUHN psAll. ALlETUIICH
— TPOCTEUIIUN TPEeACTaBUTENb AJKMHOB: COCTaB, CTPOEHHE, (PU3NYECKHE W
XUMHUYECKUE CBOWCTBA (pEeakUuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATALIUU,
rOpeHus), MOJyYeHrEe U TPUMEHEHHE.

Apennl. beHzon: cocrtaB, crpoeHHe, (PU3MYECKHE U XUMHUYECKHE CBONCTBA
(peakuuu TrajJoreHUpOBAaHUS U HUTPOBAHUS), MOJYyYEHHUE U NMPUMEHEHue. 1oayon:



cocmae,  cmpoeHue,  Quauueckue U  XUMUYecKue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOyYeHue U npumeHneHue. TOKCUYHOCTh apEHOB.
['eneTnueckas CBSA3b MEXIY YIVIEBOJOPOAAMH, NPUHAJICKAUMHA K Pa3IudHbIM
KJIACCaM.

[IpuponHble HMCTOYHHMKM YIIIEBOAOPOAOB. IIpuponaHbIl Ta3 W MOIyTHBIE
HeTsaHble ra3pl. Hedtp u e€ mpoucxoxaenue. CrocoObl mepepaboTku HepTH:
NEPETOHKAa, KPEKUHI (TEPMHUECKHUH, KaTalIUTU4YeCKui), nuponus. I[IpomykTsl
nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €r0 MepepadOTKH.

OKCHEepUMEHTAJIbHBIE METOJAbl HM3Y4YEHHUS BEIIECTB M HX MPEBPAICHHIA:
O3HAaKOMJIEHUE ¢ 00pa3laMu MIacTMacc, KaydyKoB U pe3uHsbl, kKojuiekuuu «Hedtb»
U «YTOJb», MOJEIMPOBAHUE MOJIEKYJ YIVIEBOJOPOJAOB M TajJOr€HONPOU3BOJIHBIX,
IPOBEJCHUE PAKTUYECKOW pabOThl: MOJyUYEHUE ITUIICHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérnble 3agaun.

Bbluncienuss 1Mo ypaBHEHUIO XHMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOI'O BELIECTBA WM NMPOAYKTAa PEAKIIMU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprann4yecKkue coeJMHeHUs

[IpenenpHple OAHOATOMHBIE CHOUPTBL. METAaHON M OTAaHON: CTPOCHHE,
bu3nuecKkue W XUMUYECKHE CBOWCTBA (pEaKUUU C aKTUBHBIMH METaJlIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHME), IPUMEHEHHE. BoOIOpOIHBIE CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatomMHble  COMPTBI.  OTWICHIVIMKOJIb W  IJIMLEPUH: CTPOEHHUE,
du3nueckue W XMMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IICJIOYHBIMU
MeTajulaMM, KauyeCTBEHHAasl peaklus Ha MHOrOaTOMHbIE cnHpThl). JleiicTBue Ha
opraHusM yenoBeka. [[puMeHenne rauueprHa U 3TUIEHTIIMKOJIS.

®deHon:  CTpOEHUE MOJIEKYJbl, (PU3NYECKUE U XHMHUYECKHE CBOWCTBA.
ToxcuuHocTh PeHona. [Ipumenenue gpenona.

Anbaerugpl U kemowusvl. Dopmanbierua, aueTAIbACTHA:  CTPOCHUE,
dbu3nuecKkue U XMMHYECKHE CBOMCTBA (peaklMU OKUCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OHOOCHOBHBIE TIPE/IENIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHas
KHUCIIOTBI: CTpOeHuE, (PU3UYEeCKUe U XMMUYECKHE CBOICTBA (CBOMCTBA, 0OIIME IS
KJIacca KHCJIOT, peakius dTepuduKaium), mojayuyeHue u npuMmeHenue. CteapuHoBas
U OJIEMHOBAs KHCIOTHI KaK IMPEJCTAaBUTEIM BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBUE.




Cnoxnple d3(upbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. [maponu3
cioxHBIX 3¢upoB. XKupsl. ['maponu3 xxupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.

VYrneBonpl:  coctaB, Kiaccuukanus ~— yriaeBoAoB  (MOHO-, JU- H
noyiicaxapubl). ['Jroko3a — mpocTeimmii MOHOcaxapul: 0COOEHHOCTU CTPOCHHUS
MOJICKYJTbI, PU3HUECKHE U XUMHUECKHE CBOMCTBA (B3aMMOJICHCTBHE C TUIPOKCHIOM
menu(ll), okucnenne aMmMuadyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’KeHHE TIIIOKO3bl), HAXOXKIACHUE B IPUPOE, TIPUMEHEHHE, OMOIOTUYECKAs POIIb.
®dotocunTe3. OpyKTO3a KaK H30MEP TITHOKO3bI.

Kpaxman u memnniono3a Kak NpUpoaHble mojuMmepbl. CTpoeHHe Kpaxmana U
HEeJUTI0N036l.  DHU3MYEeCKHe M XUMHYECKHE CBOMCTBA Kpaxmana (THAPOIHU3,
KaueCTBEHHAs PEaKITUs C HOJIOM).

OKCHepUMEHTAIbHBIE METO/bl HW3Y4YEHHUS BEIIECTB M HX MPEBPAIlCHUIA:
npoBeJcHNE, HAOIIOACHHE M OINKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaueCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIIMPTOB (OKHCIICHHE ATaHOJIa
okcumoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEpUHA C
ruapokcuom Meau(ll)), anpaernaoB (OKMCIEHUE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxcumom wmenu(ll), B3ammosmelicTBue Kpaxmana C HOIOM),
POBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrle 3agaun.

Boluncienuss 1Mo ypaBHEHUIO XHWMHMUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMH MO0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIE OpTaHUYECKHE CoOeAMHCHM. DU3ndecKue u
XUMUYECKHE CBONCTBA aMUHOKUCIOT (Ha MpuUMepe TIIMIHMHA). buonormdeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTump.

benky kak TPUPOIHBIC BBICOKOMOJIEKYISPHBIC coeauHeHus. [lepBuuHas,
BTOPHYHAs W TPETUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOHCTBA OCIKOB:
THJIPOJIN3, ICHATYypaIusl, KAYeCTBCHHbIE peakliy Ha OeJKH.

OKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB WM WX MPEBPAIICHUIA:
HAOJIOICHUE U OTHMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JACHATypaIus OEJIKOB MpHU
HarpeBaHWH, [IBETHBIC PEAKIINH OCITKOB.

BbicoKOMOJIeKYISIPHBIE COeTUHEHUSI

OCHOBHBIC TIOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3AINK, CPEAHSS MOJICKYJspHas
macca. OCHOBHBIE METONBI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUNA —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIHS.



OKCIEpUMEHTAJIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HX MPEBPAILCHHIA:
O3HaKOMJIEHUE ¢ 00pa3lamMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanusanust MexXnpeaMeTHbIX CBA3EH NPU U3yYEHUM OPTaHMYECKON XUMUHU B
10 Kkiacce OCyIIECTBIIIETCS YEpe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX ITOHATUH, TaK U IOHATHH, ABJLIOLIMXCS CHUCTEMHBIMH I OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKJIA.

OO11ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: SBJICHUE, HAYYHBIN (DakT, rumoresa,
3aKOH, TEOpHUsl, aHaJIU3, CUHTE3, Kiaccu(uKaius, NepUOAUYHOCTh, HAOIIOJICHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Marepus, DSHEpPrus, Macca, aroM, DJEKTPOH, MOJIEKYJIa,
HPHEPreTUUECKUN ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSIHHE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSL.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTOCHHTE3, OHMOJOTMYECKH AaKTUBHBIE BellecTBa (O€IKW, YrIeBOABL, KUPBIL,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJBI, MOJE3HbIE MCKOMAeMble, TOILJIUBO,
peCypCHI.

TexHonorusa: MHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBLHOTO TMHUTAHUSA,
MOIOILIME CPEACTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE IpenapaTsl, MaTeprasl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuYeckuil snemMeHT. AToMm. Sapo artoma, U30TOMNBI. DJIEKTPOHHAs
000J104YKa. DHEPreTUYecKue ypOBHH, TOAYPOBHU. ATOMHBIE opOuTaim, S-, p-, d-
anemMeHThl. OCOOEHHOCTU pachpeiesieHUusl JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH u l[lepuoanyeckas cucreMa XMMHYECKUX JIEMEHTOB
. . MenaeneeBa. CBa3b nepuoauyeckoro 3akoHa u Ilepmoamyeckoil cucTtemsl
xumuuecknx 3neMeHToB Jl. M. MenpaeneeBa ¢ COBPEMEHHOW TEOPUEUW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHS CBOMCTB XWUMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX WMH TPOCTHIX M CIOXHBIX BEIIECTB IO TPYyNIaM H TEPHOJIaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTUU HAYKHU.



Crpoenue BellecTBa. XHMHYECKas CBSI3b. BHIBI XUMHUYECKOW CBS3H
(koBaJIeHTHasl HEMOJISIpHAs W MOJSpHas, MOHHAs, METaJUIM4eckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJCHTHOM XUMHUYECKOM CBsi3u (OOMEHHBIA U JOHOPHO-
akuentopHsiil). Bomopoanas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIATENBHOCTb.
Crenenb okuciieHrsa. OHBI: KATHOHBI K AaHUOHBI.

BemectBa  MOJEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOCHMS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEWMIECTBA. THIbI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMUYECKON PEIIETKH.

Ilondate o nucnepcHbIX cucreMax. VCTHHHBIE U KOJUIOWIHBIE PACTBOPBI.
MaccoBas 10Ji BEIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHNN. Homenxknatypa
HEOPIaHUYECKUX BEIIECTB. ['eHeTHYecKas CBA3b HEOPraHUYECKUX BEIIECTB,
IIPUHAJISKANIUX K PA3JIMYHBIM KJlaccaMm.

Xumuueckas — peakuusa.  Kmaccudukanuss — XMMUYECKHX — peakuud B
HEOPraHUYECKOW M OPraHMYEeCKOW XUMHHU. 3aKOH COXPAHEHUsS MACChl BEUIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILECHUS SJHEPTUHN NP XUMAYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iMuHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMU4Yeckoe paBHOBecHE. DaKTOpBI, BIMAIOIMIKAE HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas nuccouuanusa. CHibHbIE U ciladble 3eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIEpPUMEHTAIBHBIE METOABl H3Y4YEHUs BEIIECTB M WX IPEBpALICHUI:
neMoHcTpauus Tadmun «llepuoanueckas cuctema XUMHUYECKUX 3ieMeHToB 1. .
MeHnneneeBay, U3ydeHUE MOJACICH KPUCTAUIMYECKUX PEHIETOK, HAOIIOJICHUE U
OINKCaHUE JAEMOHCTPALMOHHBIX M JJAOOPATOPHBIX OMBITOB (pa3fiodKEeHUE MEPOKCHUIA
BOJIOPOJIa B PUCYTCTBUU KaTaIM3aTOPa, ONPEIEICHUE CPEbl PACTBOPOB BEILECTB C
MOMOIIbIO YHUBEPCATLHOTO MHIUKATOPA, PEaKIIMM MOHHOIO OOMEHa), MPOBEICHUE
MpaKTUYECKON paboThl «BiusHue pa3nuuHbiX (HakTOPOB HA CKOPOCTh XUMHUUYECKOU
peakuum».

PacuérHble 3anaumn.

Pacuérel 1o ypaBHEHMAM XUMHUYECKHUX pPEaKkUui, B TOM  4YHUCJIE
TEPMOXUMHUYECKUE PACUYETHI, pACUETHI C UCTIOJIB30BAHUEM MTOHATHS «MaCcCOBAs JOJIS
BEILIECTBAY.

Heoprannyeckasi Xumus

Hemerammer.  Ilonoxxenune HemerasmoB B Ilepuogmueckon  cucreme
xumudeckux anementoB J[. M. MenaeneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.



dusnyecKkue CBONCTBA HEMETAJIOB. AJUIOTPONHUS HEMETAUIoB (HAa MpuUMepe
KHCIIOpoa, cephl, pochopa u yriiepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUINUX HEMETAIOB (TaIOT€HOB, CEphI, a30Ta,
dochopa, yraepoma M KpeMHHMs) M HMX ~ COCIMHEHHH  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHEeHNE BAXXHENIIMX HEMETAIUIOB U UX COCIMHEHMM.

Meramnel. [lonoxenune MeraioB B Ileprognyeckoil cUCTEME XUMHUYECKUX
anemeHToB J[. Y. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJEKTPOHHBIX 000JI0YEK
aToMOB MeTauioB. OOuue (usnyeckue cBoiicTBa MeTtayioB. CIIaBbl METaJJIOB.
DIIEKTPOXUMHUYECKUI DA HAIPSIYKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX META/IOB (HATpWUM, Kalui, KalbIUH,
MarHuy, allfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUH.

OO6mue crnocoObl MoMy4deHus: MeTawioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJbl H3YyYE€HUsS BEIIECTB W HMX NPEBPAIICHUN:
M3yYeHHUE KOJUIEKIMU «MeTaJibl U CIUIaBbl», 00pa3ll0B HEMETAIIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/1ad, HaOJIOJICHHE M OINUCaHWE JEMOHCTPAllUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJECUCTBUE THUAPOKCHIIA ATIOMUHHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0UeH, KaYeCTBEHHbBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnrle 3agaun.

Pacuétel Macchl BemiecTBa WM 00OBEMA Ta30B MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIECTB,
pacu€tbl Macchl (00BEMA, KOTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponp xumum B oOecnedeHUH SKOJOTHYECKOH, DHEPreTHUCCKON M IMHIIEeBOM
0e30macHOCTH, Pa3BUTUM MeAUIMHBL. [IOHSATHE O HAyYHBIX METONax IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIHH.

[IpencraBnenuss o0 OOMMX HAay4YHBIX [MPUHLOMIAX  MPOMBIIUIEHHOTO
MOJyYCHHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUATIOB: BaXXHEWIIUE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepualbl, KpacKh, CTEKJIO, KepaMmuKa,
MaTepuabl Uil JICKTPOHUKH, HAaHOMATEepHaslbl, OPraHUYECKUE W MHUHEPAIbHbIC
yaoOpeHus.

XuMHST ¥ 3J0pPOBbE YEJIOBEKAa: MPABWJIA KCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBmia 0€30MaCHOTO UCTIOIL30BAHUS MPENapaToB OBITOBON XUMUU B
MMOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBSI3H.



Peanuzamust  MeXNOpeAMETHBIX  CBSI3eW MpU  W3YYeHMH  OOImed u
HEOpPraHU4eCcKol XxMMuu B 11 Kjacce oCymecTBIseTCS YEpe3 MCIOIb30BAHHUE KAK
OOlIMX €CTEeCTBEHHO-HAYYHBIX [MOHSATUM, TaK ¢ TOHATHH, SBISIOIIUXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHS: Hay4YHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCU(PHUKAIUSA, TMEePHUOJUYHOCTh, HAOIIOIEHUE,
AKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

du3nka: Marepus, SHEPTHs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, Pa0aKTUBHOCTb, MOJIEKYJIa, DHEPIeTUYECKUN YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKHUE BEIUYMHBI U €AUHULBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kierka, oOpraHumsM, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOPHbIE MOPOJbI, MOJE3HbIE MCKOIAEMbIE, TOILIMBO,
pECYpCHI.

TexHonorus: XuMuU4ecKass NPOMBIIIJIEHHOCTb, METAJULYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHUIIECBasd
IPOMBIIUIEHHOCTh,  (hapMalleBTHUECKass  IPOMBIIIIEHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHX NPENapaToB, IPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEpHUAOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA [TPOI'PAMMEBI 11O
XUMHMH HA BA30BOM YPOBHE CPE/IHEI'O OBIIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCS TPOTPaMM CpemHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W TPEeAMETHBhIM). HaydHo-mMeTomuyeckol OCHOBOW  JIs
pa3paboTKu MIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM C CHCTEMHO-ACSTEIBHOCTHBIM IMOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS TpeaMeTa «XHUMHs» Ha yYpPOBHE CPEIHETrO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIOIIMMHCS POCCUUCKONW TpakIaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4KME MOTUBAIIMK K O0YyUEHHUIO;

LEJI€HANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JTMUHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIMIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBATbCS B CBOEH
NESATETLHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPHUCYIIUMHU IIEJIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYIbTYPhl U CHOCOOHOCTH CTaBUTh
I[N ¥ CTPOUTH JKU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHHS TpPEIMETa «XUMHs» JTOCTUTAIOTCS B
CANHCTBE Y4YeOHOM W BOCMUTATEIBHOW JEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKHMH, COIMOKYJILTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU U MJieaJlaMU POCCUUCKOTO TpakJAaHCKOTO OOIIECTBA, MPUHATHIMU B
oOIIeCTBE HOPMaMU M TPaBUJIAMHU TOBEICHUS, CIIOCOOCTBYIOIIUMHU TMPOIEccaM
CaMOTIO3HAHUS, CaMOPa3BUTHUA ¥ HPABCTBEHHOTO CTAaHOBJICHUS JIMYHOCTHU
00yJaroIXCsl.

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHMS TpeIMeTa «XUMHUSD» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEIBPHOM M TPAKTUUECKON JesATEeTbHOCTU
OOy4JaroIMXcs M0 peanu3aiii TPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCJIE B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHMUS  OOYYalolIMMHUCS  CBOMX  KOHCTUTYLUMOHHBIX TMpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABONOPAJIKY;



NPEACTABICHUS] O COLMAJIBHBIX HOpMax W NpaBUiax MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM MJEATEIBHOCTH IMPU CO3IAHUHU
y4eOHBIX MPOEKTOB, PEHICHUN y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJIHEHUH
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPCHHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAay4YHOMY HACIIEIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBXKEHHUSI K MPOLIECCY TBOpYECTBA B O0JIACTM TEOPUM U MPAKTHUYECKOTO
MIPUMEHEHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHKEHHS HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAaOJIOJCHUM, KPOMOTJIMBBIX OJKCHEPUMEHTAIBHBIX ITOWCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W I[03HABaTEJbHBIX MOTHBOB B TMOJYYCHHH W MOCIEIYIOIIEM
aHajau3e MHQPOpMAaIUU O MEPEAOBBIX JOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH  OIICHMBATh  CUTYallMM, CBSI3aHHBIE C  XUMHYECKUMHU
ABJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS], OPUCHTUPYSACh HA MOPAIBbHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTHU OLICHMBATh CBOE MOBEJAEHUE U MOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN 3THUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI IIEHHOCTEH 370pOBOTO W 0E€30MacHOro o0pasza IKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJroicHUsT MpaBuyl 0O€30MacHOro oOpalieHusi C BelIeCTBAMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TMpPaBWJI WHAUBUIYAIbHOTO M KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TIOCJICACTBUN U HEMPUATUS BPEAHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KypEHUS );

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEAOBATEIIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOM MW ApYyrux BUAaX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUM NPAKTHYECKUX 3a]a4y
COI[MAILHOM HAMPABJICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

WHTEpeca K MPAaKTUIECKOMY M3YYCHHIO MPOPECCUil pa3InIHOTO POJa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U PE3yIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHJMBHUIYAIbHOW TpPAaeKTOPUU
oOpazoBaHus, Oyaymied npodeccuu W peanusaluiu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
nmoTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rH4eCKOro0 BOCIIMTAHMS:

AKOJIOTUYECKHU 11€71eCO00pa3HOTO OTHOIICHUSI K MPUPOJE, KAK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHMMAHUS TJIO0AJTBLHOIO XapaKTepa JKOJIOTHYECKUX MPOOJeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIb30BAaHUS JOCTIKCHUNW XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAOTIOIBE30BAHUS;

AKTUBHOTO HENPUATUS JACHUCTBUW, MPUHOCIIIUX BpEI OKPYXKAIOLICH
MPUPOIHON Cpeie, YMEHHUSI MPOTHO3UPOBATh HEOIArOMPUSTHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEMUCTBUN U MPEIOTBpAIATh UX;

HaJu4yusi  Pa3BUTOrO  DKOJOTMYECKOTO  MBIIIJIEHUS, AKOJOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTU SKOJIOTUYECKOM HaNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B ITO3HABATEIbHOW, KOMMYHUKATUBHON M COLMAJIBHOMN
MPAKTUKE, CIIOCOOHOCTH W YMEHHS AaKTUBHO MPOTHUBOCTOSITH UACOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUS CHENMUUKA XUMUM KaK HAayKH, OCO3HaHUs €€ poind B
dbopMHpPOBaHUN PAINMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH I[€JI0CTHOTO
MpeCTaBICHUs] 00 OKPYKaloIleM MHUPE KaK O €IMHCTBE MPHUPOJIbI U YEJIOBEKA, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUU TpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOexAEHHOCTH B  0CO0OM 3HAYMMOCTH XHMHHU I  COBPEMEHHOM
HMBWIM3ALMK: B €€ T'yMAaHUCTUYECKOMW HAIMpaBJICEHHOCTHU W BaXXHOW POJU B
CO3JaHMHU HOBOM 0a3bl MaTepUaAIbHOU KYJIbTYpPbl, PEIIEHUH TJI00ATBHBIX MPoOieM



YCTOMYMBOI'O Pa3BUTHUS YEIOBEYECTBA — CHIPbEBOM, SJHEPTETUUECKOM, NMHUILEBON U
IKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, 00ECIEYCHUU YCIOBUU
YCIIEIIHOTO TPyZJa W OSKOJOTMYECKH KOM(POPTHOHW JKU3HM KaKIOro YJIeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH: NOHHUMAaHUS CYIIHOCTH METOJ0B
MO3HAHMS, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
N0JTy4yaeMble 3HAHUS JJI aHaJIN3a U OOBSACHEHUS SBJICHUN OKPYXKAIOIIEero Mupa u
IPOUCXOAAIINX B HEM M3MEHEHUHM, YMEHMS JeslaTh 0OOCHOBAHHbBIE 3aKIHOUYEHUS
Ha OCHOBE HAay4yHbIX (DAKTOB M HMEIOUIMXCA JAHHBIX C LENbI0 MOJy4YEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
pelieHus mpoOJieM B pealibHBIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATENIBCKON IEATEIbHOCTH;

FOTOBHOCTM M  CIHOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUWA O XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMH MMOTPEOHOCTAMU;

MHTEepeca K 0COOEHHOCTSM TpyJla B Pa3iMuHbIX cepax mpodeccrnoHalbHOMI

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yIbTaThl OCBOCHUSI yUeOHOTO MpeaMeTa « XUMHUsH Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMBble s (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOYUYAIOIIUXCS
MEXIMCIUIUITMHAPHBIE (MEXKIPEIMETHBIC) 00IIEHAYYHbIE TTOHSATHUS, OTPaKAIOLINE
[EJTOCTHOCTh HAay4YHOM KapTHUHBI MHUpa W cHenuduKy METOJI0OB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIus, SIBIICHHUE,
mpoliecc, CUCTeMa, Hay4HbId (paKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

YHUBEpCAJIbHbIC yueOHbIe NEeUCTBUS (IT03HABATENIbHbIC, KOMMYHUKATUBHbIE,

pETyJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHOM
I'PaMOTHOCTH M COIIMAITLHOM KOMITETESHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTH OOy4JaroImXcs UCII0JIb30BATh OCBOCHHBIC

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YUCOHBIC
JIEUCTBYS B IO3HABATEIIHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIE pe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATHBHBIMH W  PETYJISATHBHBIMH
NEUCTBUSIMU.



OBJaaaenue YHHBeEpPCAJTbHBIMHA y4eOHbIMH NMO3HABATeJIbHbLIMH
NEHCTBUSIMM:

1) 6a30Bble JJOrH4YecKue JAeicTBUSI:

CaMOCTOSITeILHO  (hOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh ILENH JESITEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMH;

HCIMOJIb30BaTh MPHU OCBOCHUM 3HAHHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHATHM M yCTaHABIMBATh MX B3aUMOCBS3b,
MCII0JIB30BaTh COOTBETCTBYIONINE OHATHUS JIJI1 OOBSICHEHUS OT/ICNbHBIX (DAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAaHUA W KPUTEPUU IS KiIacCH(PUKAIMM BEIISCTB U
XUMHYECKUX PEaKIIUii;

YCTAaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHUE PACCYyXICHUS (MHAYKTUBHbBIC, ACAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOIECCe TTO3HAHMS, UCTIOIb3YEeMbI€ B XMMUU CUMBOJNYECKUE
(3HaKOBbIE) MOJIEIU, MPeoOpa3oBbIBATH  MOJEIbHBIE  TPEJACTABICHUS  —
XUMHUYCCKUH 3HaK (CMMBOJI) »JJIEeMEHTa, XUMHUYecKas (opMmysa, ypaBHCHHE
XUMHUYECKON peakIiuu — TpH PEHICHUH YYSOHBIX TI03HABATEIbHBIX U
MPAKTUYECKUX 3aJiay, MPUMEHSTh Ha3BaHHbIC MOJCIbHBIC MPEACTABICHUS JIS
BBISIBJICHUSI XapaKTEPHBIX TMPU3HAKOB U3YYAE€MbIX BEIIECTB U XUMHUYECKHUX
peaKuuil.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHU METOJOB HAay4YHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
peaKLuii;

dbopmynupoBaTh  LEAM M 3aJadyd  MCCJEAOBAHUSA,  HCIOJIb30BATh
MOCTaBJICHHBIE U CAMOCTOSITENHLHO CHOPMYJIUPOBAHHBIC BOMPOCHI B KadyeCTBE
WHCTPYMEHTA TO3HAHMSI U OCHOBBI ISl (JOPMUPOBAHUS THIOTE3BI MO MPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJILHOTO IUJIAHUPOBAHUS U TMPOBEJICHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJA0M
mpoIriecca, CaMOCTOSITENIPHO TMPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHUPOBATH
0000mIeHnsT ¥  BBIBOABI  OTHOCHUTEIHHO  JIOCTOBEPHOCTH  PE3yJbTAaTOB
WCCJICIOBAHMUSI, COCTABJISATH 00OCHOBAHHBIN OTYET O TIPOJIEIaHHON paboTe;



NpuoOpeTaTh OMNBIT YYEHUYECKONM HCCIIEIOBATEIbCKOM U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY
IIOMCKY METOJOB pELICHUs NPAKTUYECKUX 3a]ad, NPUMEHEHHUIO Pa3IMYHBIX
METO/IOB IT03HAHMS.

3) padora c ungopmanueii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHKAX HWH(GOpManuu (HAy4YHO-
HOIYJISIpHAsl JIUTEpaTypa XUMHYECKOI'O COAEpXaHMs, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTEepHETa), aHaIM3UpOBaTh UH(DOPMALIMIO PA3IMYHBIX BUJIOB U (Gopm
IIPE/ICTABIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI IIPHU MOUCKE U
orbope uH(pOpMaLKUKU, HEOOXOAWMON [UIs BBINOJIHEHHUS YYEOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH()OPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  MpeAcTaBICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4HbI $A3bIK B KauyeCTBE CpEACTBA MpH padoTe cC
XUMUYECKON uH(MOpMaIMel: MPUMEHATh MEXKIpeaMeTHble (pu3nyueckue Hu
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPENCTBA
HaIJISTHOCTH.

OgByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJlaBaTh BOMNPOCHI IO CYIECTBY O0OCYX IAAEMOU TEMBI B X0JI€ IMajora u/uiu
JTUCKYCCUHM, BBICKa3blBaThb UAEH, (HOPMYIMpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

BBICTYNIATh C NpPE3EHTAUWEN pe3yJbTaTOB MO3HABATEIbHON JEATEIbHOCTH,
MOJIYyYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH
BBINIOJIHEHUH  XUMHUYECKOTO  OKCIIEPUMEHTa, MpPaKTUYeCKOH paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peain3aluy y4eOHOIo MpOeKTa U
(bopMynupoBaTh BBIBOABI MO pe3yjbTaTaM MPOBEAEHHBIX MCCIEIOBAaHUN MyTEM
COTJIACOBAHUS MO3UILIUN B X0 00CYX AeHUS U 00OMEHa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeATEIbHOCTh, ONpeneNsss €€ LeNd M 3aJadd, KOHTPOJIMPOBaTh U IO MEpE
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeaiaraéMblii ajropuT™M ACHCTBUN mpH
BBIMIOJTHEHUHM YYeOHbIX M HCCIEAOBAaTENbCKUX 3a7ad, BbIOMpaTh Haubosee



3¢ GeKTUBHBIN CMOCO0 MX peleHHs ¢ y4ETOM TMOJyuYeHUs HOBBIX 3HAHHUUA O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILECTBJIATH CAMOKOHTPOJIb CBOEH JECATEIbHOCTU HA OCHOBE CaMOaHaIu3a
U CaMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMUSD)
OTPAKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUA O XUMHYECKOW COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIU XHUMHUU B TIO3HAHUM SIBJICHUU
npupoasl, B (HOPMUPOBAHMHM MBIIUICHUS M KYJbTYpbl JHMYHOCTH, €&
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIMMOW JJIsi PEIICHUS MPaKTHYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TOHATHUS (XUMHYECKHI DSJIEMEHT, aToM, OJJIEKTPOHHas
o0oJioYKa  aTroma, MOJEKYJNa, BaJl€HTHOCTh,  3JEKTPOOTPULATEIBHOCTD,
XUMUYECKas CBA3b, CTPYKTYpHask popMyia (pa3BEpHyTas U COKpauléHHas), MOJIb,
MOJISIpPHAsE Macca, MOJISIPHBIH 00BEM, YIIEpOJHBIM CKeNeT, (DYHKIMOHATbHAs
rpynmna, paaukana, HW30MEpUs, H30MEpbl, TOMOJIOTUYECKHW psii, TOMOJIOTH,
YIJIEBOIOPOBI, KUCIOPOA U a30TCOACPIKAILNE COCIUHEHUA, MOHOMED, IIOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCAUHEHUS); TEOPUM M 3aKOHBI
(Teopust cTpoeHusi opraHuveckux BemectB A. M. ByTiiepoBa, 3akOH coxpaHEeHUs
Macchl ~ BEUIECTB);  3aKOHOMEPHOCTH,  CHUMBOJIMYECKUW  SI3BIK  XUMUHU;
MHPOBO33PEHYECKUE 3HAHMS, JIEKAIIUE B OCHOBE NMOHUMAHUS NMPUYUMHHOCTH U
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (HAKTOJIOTHYECKUE CBEIICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHUH U O€30MaCHOM HMCIOJb30BAHUM BAKHEUILIUX OPraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEPHBbIC NMPHU3HAKHU TOHSITHH,
YCTaHaBIIMBATh UX B3aWMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS TIPU
ONMCAHWU COCTaBa, CTPOCHHUS U MPEBPALECHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIMOIB30BATh XUMHUYECKYIO CUMBOJMKY JUJIs
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM)
dbopMyaT OpraHMYECKUX BEIIECTB MW ypPaBHECHUN XUMHUYECKUX PEaKIIUi,



M3TOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKHX BEIIECTB JJISl WILTIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTAHABIMBATh MPUHAIICHKHOCTh HU3YUYEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONpeaeiaEHHOMY
KJIACCy/Tpynne COeAuHEHUN (yTJIeBOJOPOABI, KHCIOPOA U a30TCOACPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJISIDHBIE COEJIMHEHHWS), JaBaTh WM Ha3BaHUA MO
cucremarnueckord Homenkiarype (IUPAC), a Taxxe NmpuBOIUTH TPUBUAJIBbHBIC
HA3BaHUSl OTACJbHBIX OPraHWYECKUX BEIIECTB (ITHIICH, MPONUIICH, AalleTHIICH,
ATWJICHIJIMKOJb, TIHUIEpUH, GeHod, Gopmanbaeru, aneTalbIerua, MypaBbuHas
KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCJOTa, CTeapuHOBas KHUCJIOTA,
III0K03a, (PPyKTO3a, Kpaxmal, [eJUTI0JI03a, TIUIIHH);

chOpMHPOBAHHOCTh YMEHHUSI ONPENEIATh BUIBI XHUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHSTH IOJOXXEHUS TEOPUU CTPOCHUS
opranuueckux BemectB A. M. BytnepoBa 1151 00bsICHEHHS] 3aBUCUMOCTU CBOICTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHUM  XapaKTepu3oBaTh  COCTaB, CTPOECHUE,
bu3nUecKkue M XMMHYECKHUE CBOWCTBA TUIUYHBIX MPEACTABUTENCH Ppa3IMYHBIX
KJIACCOB OpPraHWYECKUX BEIIECTB (METaH, 3TaH, ITWICH, MPOIWUJICH, alleTHJICH,
oyranuen-1,3, metunOyraauen-1,3, O0eH30JI, METaHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIviepuH, GEeHou, aleTaableru/l, MypaBblHasi U YKCYyCHas KHUCIOTHI, TJIFOKO3a,
Kpaxmall, LEJUTI0JI03a, aMUHOYKCYCHasi ~ KHUCJIOTa),  WJUIIOCTPUPOBATH
F€HETUYECKYI0  CBSI3b  MEXJY HUMHU YPaBHEHUSIMH  COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKHU
YTIEBOJAOPOAHOTO ChIphsi (HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI UX
nepepadoTKU ¥ MIPAKTUIECKOE MPUMEHEHHE MPOIYKTOB IMepepaboTKH;

c(hOpPMUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOJAHOTO BEIIECTBA WJIU MPOJYKTa
peakiuyu 1O M3BECTHBIM Macce, O00BbEMY, KOJMYECTBY OJHOTO U3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIIUN);

chOpMHPOBAHHOCTh YMEHHI BJIQJETh CHUCTEMOW 3HAHUN 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUs, UCTI0JIb3YEMbIX B XUMHH MIPU U3yUYCHHUH BEIIECTB U
XUMHYCCKHUX SIBIICHUI (HabmroneHue, U3MEpEHHUE, JKCIIEPUMEHT,
MOJIETUPOBAHUE), UCIIOIB30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS NI MPUHSTUS
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaAlUsIX, CBA3AHHBIX C BEUIECTBAMU U UX
MIPUMEHEHUEM;



cOpMUPOBAHHOCTh ~ yYMEHHMH  COONIONATh  MpaBuUja  IOJIb30BAHUA
XUMHUYECKOM MOCYJ0il M Jab0paTOpHbIM OOOpYJOBaHUEM, a TAKXKE IMpaBHIIa
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH MO BBITOJIHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OPMUPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBINOJHATD XUMHUYECKUN
DKCIIEPUMEHT (MpPEBpALIEHUs] OpPraHUYECKUX BEIIECTB IPU  HArpeBaHUU,
MOJIy4deHUE OJTUJIEHAa W M3Y4YEHHE €ero CBOWCTB, KauyeCTBEHHBIE pEaAKIINU
OpraHMYECKUX BEIIECTB, JIeHATypalus OCJKOB TMpU HarpeBaHUM, I[BETHbHIC
peakuuu OENKOB) B COOTBETCTBUM C IpPAaBWJIAMU TEXHHUKH O€30MAaCHOCTU IpH
oOpalieHy ¢ BEHIECTBAMU M JIaDOPAaTOPHBIM OOOpPYAOBAaHUEM, IPEACTABIATH
pe3yNbTaThl XUMHYECKOTO JKCIEpUMEHTa B (OpMe 3amucu  ypaBHEHHM
COOTBETCTBYIOILIMX peakuuid u (HOpMyIHpoBaTh BBIBOJABl HAa OCHOBE JTHX
pe3yibTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATh XHMHUYECKYIO
uH(pOpMaIMIO, MOJIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
uHpopmanuu, HTEepHET U Ipyrux);

C()OPMUPOBAHHOCTh ~ YMEHUH  COOJMIOJaTh  NpaBWJIa  SKOJIOTHMUYECKU
1eJIeCO00pa3HOro TMOBEACHHUSI B OBITY W TPYAOBOH JAEATEIBHOCTH B LEISIX
COXpaHEHUs] CBOETO 3[0POBbSI U OKPYKAIOIIEH MPUPOAHOW Cpelbl, OCO3HABAThH
OMACHOCTh BO3JICUCTBUS Ha >KMBBIE OPraHHU3MBbl OIMpPEAEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasi cMbica nokazatens [IJIK, moscHsaTs Ha mpuMepax crocoObl
YMEHBUIEHUS W TPEAOTBPALLEHUS HX BPEIHOTO BO3JEHCTBHS Ha OpPraHU3M
YeJI0BEKa;

JUIsl 00yYaroluUXcsl ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSMHM 3JI0pPOBbs: YMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUSl BEIIECTB U
XUMHUUYCECKHUX SIBICHUM;

JUIS CJENbIX W CHA0OBUIAIIMX OOYYalOUIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMHYECKUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3yibTaThl OcBoeHUS Kypca «OOmas u HeopraHudeckas
XUMHUSD OTPAXKAIOT:

chOpPMHPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKON COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XHMHH B TIO3HAHUU SIBJICHUU
npupoasl, B (HOPMUPOBAHMM MBIIUIEHUS] M KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM Il PEMICHUS MPaKTUYECKUX



3aJa4 M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOM  XMMHYECKHX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE MOHATHS (XMMUYCCKHIA 3JIEMEHT, aToM, u3otom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, WOH, MOJIEKYJa, MOJb, MOJISIPHBIM OO0BEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCICHHS, XUMUYECKast CBSI3b
(koBaJieHTHasi, HWOHHAs, MeTaJuIMuecKas, BOJOPOJHAs), KpHUCTAIIMYECKas
pelETKa, TUIBI XUMUYECKUX PEAKUUN, pacTBOP, DJIEKTPOJUTHI, HEIJIEKTPOIIUTHI,
JIEKTPOJIUTUYECKAs JUCCOLMALNSA, OKHUCIHMTENIb, BOCCTAaHOBHUTENb, CKOPOCTb
XUMHUYECKON pEeaKIMK, XMMHUYECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHus
ANEKTPOJUTHYECKON NHcconuanuu, nepuoanyecku 3akon . M. Menpaeneena,
3aKOH COXPAHEHHMsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAILECHUS SHEPTUN
IIpU XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIHEe B OCHOBE NMOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XWMHUYECKHX SIBIICHUM, (DAKTOJIOTMYECKHE CBEACHHUS O CBOWMCTBAX,
COCTaBe, TMOJY4YeHMHM U  O€30MacHOM  HUCIOJIb30BAaHUM  BaXKHEHIIMX
HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUUYECKOMN NEATEILHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS TIPU
ONMKMCAHUHY HEOPTAHUUYECKHUX BEIIECTB U UX MPEBPALLECHUN;

c(hOpMHPOBAHHOCTh YMEHHI HCIIOIH30BaTh XUMHUYECKYI0 CHUMBOJMKY JIJIs
coctaBieHuss (HOpMys BEIIECTB U YPAaBHCHMM XHUMHYECKUX  PEaKIIUid,
cuctematudyeckyto Homenkinarypy (IUPAC) wu TpuBuanmbHble Ha3BaHUsA
OTJIEJIbHBIX HEOPraHMYECKUX BELIECTB (YrapHbIM ras, yrieKuciblil ra3, aMMHuax,
raii€Hasi U3BeCTb, Heral€Hasi U3BeCTb, MMTHEBAS COJA, MTUPUT U APYTHE);

chOpPMHPOBAHHOCT, yYMEHUW  OMpENEIsITh BaJCHTHOCTh M  CTENEHBb
OKHUCIICHUSI XMMHUUYECKUX BJIEMEHTOB B COEIUHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSA3M (KOBAJEHTHas, MOHHAs, METAJUIMYecKas, BOAOPOJHAs) B
COEJIMHEHHUSX, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAs, METAJNIMYECKasl), XapaKTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHU;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEUIECTB IO HMX COCTaBY K OIpPEAEIIEHHOMY Kiaccy/Tpyrie
COEIMHEHU (IIPOCThIE BEIleCTBA — METAJUIbl U HEMETAJUIbl, OKCU/Ibl, OCHOBaHUA,
KHUCTIOTBI, aM()OTEpHBIE TUAPOKCUIDBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICT MEPUOAMUYECKOTO 3aKOHA
. W. MengeneeBa u  AEMOHCTPUPOBATH €0  CHUCTEMATU3UPYIOLIYIO,
OOBSCHUTENLHYIO U IPOTHOCTHYECKYIO (PYHKIINU;



c(OpPMUPOBAHHOCTh YMEHHMM XapaKTEpPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 73yeMeHTOoB 1—4 mnepuonos Ilepuognueckoil cucTemsl
xuMudeckux syemeHToB JI. M. MenneneeBa, UCHOJb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX JJIEMEHTOB U MX COCIMHEHUN
0 nepuogaM M rpynmnam llepuonnyeckon cuCTeMbl XMMAYECKUX 3IEMEHTOB /Jl.
H. Menneneena;

chOpMHUPOBAHHOCTh yYMEHUM XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3U MEX]y HEOPraHWYECKUMH
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIUU 10
pa3IMYHBIM MpU3HAKaM (YHCIIy M COCTAaBY pEarupyrouux BEIIECTB, TEIIOBOMY
ahdexTy peakinu, U3MEHEHUIO CTETNICHEH OKUCIECHUS 3JIEMEHTOB, OOpaTUMOCTHU
peakliy, yYaCTUIO KaTaanu3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTAaBJISATh YPABHEHHSI PEAKLMA Pa3IUUHBIX
THUIIOB, TIOJIHBIE ¥ COKPAIIEHHBIE YPaBHEHUS PEAKIIN HOHHOTO 0OMEHa, yUUThIBAs
YCIJIOBUSI, IPH KOTOPBIX 9TH PEAKIIMU UAYT O KOHIIA,;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH PEAKLIUH, MOATBEPKIAAIOLINE
KAUECTBEHHbI COCTaB pPAa3JIMYHBIX HEOPTaHWYECKHUX BEIIECTB, Paclo3HABATh
OTIBITHBIM TTyTEM MOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;

chOpPMHPOBAHHOCTh YMEHUM PACKPBIBATh CYIIHOCTh  OKHCIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKIIMI MOCPEICTBOM COCTABJIEHUS JEKTPOHHOrO OanaHca
ATUX PEaKIHi;

chOpPMHPOBAHHOCTh  YMEHUW  OOBSACHATH  3aBUCHUMOCTH  CKOPOCTH
XUMUYECKON peakiuu OT Pa3jIUuYHbIX (HAKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACUCTBUS (TPUHLIMI
Jle llarenbe);

c(OpPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMHUYECKHUE MPOIECCHI,
JeXalue B OCHOBE MPOMBIIIICHHOTO MOTYyYeHUsS CEPHOU KUCIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH TPECTABICHUN 00 OOIMMX HAYYHBIX MPUHIIMIAX H
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OpPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHS C HMCIOJb30BAHUEM
MOHSTUS «MaccoBasi JA0JIS BEUIECTBA B PacTBOPE», 0OBbEMHBIX OTHOLICHHM Ta3oB
IIPU XUMUYECKUX PEAKIMAX, MACChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacC€ WM O0OBEMY OJHOTO M3 YYaCTBYIOLIUX B peakUUu



BEIIECTB, TEIUIOBOTO 3¢ (}eKTa peaKkiuy Ha OCHOBE 3aKOHOB COXPAaHEHUS MAaCChI
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

C()OPMUPOBAHHOCTh ~ YMEHHW  COOMIOAaTh  MpaBuUjia  IOJIb30BAHUSA
XMMHUYECKON TOCyloM U 1a00opaTOpHbIM OOOpYIOBaHHEM, a TAKKE IpaBUIIA
oOpallleHus] ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMHU MO BBITOJTHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IUIAHUPOBATh M BBIIOJHATh XUMHUYECKUN
HKCIIEPUMEHT (pa3iokKeHHe MEPOKCUAA BOJOPOAA B MPUCYTCTBUM KaTalau3aTopa,
ONPENEIICHUE CpEelbl PACTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBHOTO
WHIUKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peaKlH,
peaklMd MOHHOIO OOMEHa, KauYeCTBEHHbIE pPEaklUH Ha cyib(dar-, kapOoHaT- U
XJIOPUI-AHUOHBI, HA KATHOH aAMMOHMSI, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 I10
TeMaM «Meramibe» U «HeMmeramisl») B COOTBETCTBUM C NPABWIAMHM TEXHUKH
0e30MacHOCTH MpU 0OpAIIEHUH C BELIECTBAMH U JJAOOPATOPHBIM 000PYI0BaHUEM,
NPEACTABIATh PE3yNbTaTbl XHUMHUYECKOTO SKCIEpUMEHTa B (QopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX Peakuuid U (POpMyIMpoBaTh BHIBOJABI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHHH KPUTUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TMOJIYyYaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeIcTBa MacCOBOU
KOMMYHUKaIK, IHTepHET U ApyTrux);

chOPMHUPOBAHHOCTh ~ YMEHHMH  COOJIOJIaTh  MpaBWIa  JKOJOTHYCCKH
1eJIeCO00Pa3HOro TOBEACHUSI B OBITY M TPYAOBOH JEATEIBHOCTH B LEISIX
COXPaHEHHUsI CBOETO 3J0POBbSl U OKPY>KAKOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMACHOCTh BO3JCUCTBHS Ha JKUBbIE OPraHU3Mbl ONPENEIEHHBIX BEIECTB,
noHuMas cmeica  mnokazarens [I[JIK, mnosicHaTh Ha mnpumepax CrocoObl
YMEHBUIEHUSI W MPEAOTBPALLEHUS HMX BPEJHOTO BO3JEHCTBHS Ha OPraHU3M
YEJI0BEKa;

JUIsl 00yYaroIUXCsl ¢ OTPAaHUYEHHBIMA BO3MOYKHOCTSIMH 3/I0POBbS: YMEHHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUIS CJENbIX W CHA0OBUIANIMX OOYYalOUIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy obo3Hauenuit JI. bpaiins nis 3anucu XUMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie | IlpakTuueckue
MPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
Aknacc:
. https://www.yaklass.ru/p/himija/10-
[IpeameT opraHnveckoil XuMHH. . L
klass/osnovy-organicheskoi-khimii-
1.1 Teopus CTpf)eHI/ISI OpPTaHUYECKUX 3 6490554/ predmet-orsanicheskoi-
coemunenuii A. M. Byrnieposa khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
Alknacc:
[IpesenbHbie YrIeBOIOPOE — https://www.yaklass.ru/p/himija/10-
2.1 2 klass/uglevodorody-
ATRAHRT 6579439/alkany-metan-i-ego-
gomologi-6579437
Aknacc:
Henpeaenbibie YIIEBOI0pOH: https://www.yaklass.ru/p/himija/10-
2.2 6 1 klass/uglevodorody-
AJIKCHB, AITKAUCHET, aTTKHHBI 6579439/alkany-izomeriia-
nomenklatura-6890484
flknacc:
2.3 ApomaTH4ecKue yriaeBog0POIbI 2 https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-6579439/areny-



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484

benzol-i-ego-gomologi-6912879

2.4

[IpuponHbIe HCTOUHUKHU
YIJIEBOJOPOOB U UX MepepadoTka

Alknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/uglevodorody-v-prirode-
6917422

Hroro no pasaciny

13

Pasznen 3. Kucaopoacoaepskamnue oprannyeckue coeIuHeHust

3.1

Cnuptel. Genon

Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-

6580873 /nasyshchennye-
odnoatomnye-spirty-metanol-
etanol-6569756

3.2

Anbnernasl. KapooHOBBIE KUCTOTHI.
CrnosxHble 3¢upsl

Axknacc:
https://www.yaklass.ru/p/himija/10-

klass/aldegidy-ketony-karbonovye-
kisloty-6780279/aldegidy-i-ketony-
6777547

3.3

Yrnesoanl

Arknacc:
https://www.yaklass.ru/p/himija/10-

klass/uglevody-prirodnye-
soedineniia-6835083/klassifikatciia-
uglevodov-6828518



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518

Uroro no pazgeny

13

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus

Arknacc:
https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 3 soedineniia-6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-6585751

Hroro no pazaeny 3

Paspnen S. BeicokoMoJieKyIsipHbIE COCAUHEHUSA
Axknacc:
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-

5.1 ITnacrmaccel. Kayuyku. Bonokna 2 soedineniia-vms-6880782/osnovnye-
poniatiia-vms-reaktcii-polimerizatcii-
i-polikondensatcii-6880783

Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

11 KJIACC

KoanuecTBo 4acoB
HanmenoBaHmue pa3jiesioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
C - . Axknacc:
TpoeHue aTroMoB. Ilepuoguaeckuii -
p proa https://www.yaklass.ru/p/himija/11-
3akoH u [lepuoanueckas cucrema e
1.1 3 klass/osnovnye-poniatiia-i-zakony-
XUMHYECKHX 31eMeHTOoB /1. M. L ]
khimii-6931691/sovremennaia-
Menpeneesa -
model-stroeniia-atoma-6936621
Aknacc:
https://www.yaklass.ru/p/himija/11-
19 CTpoeHue BellecTBa. 4 klass/khimicheskaia-sviaz-i-stroenie-

' MHoroo6pa3ue BemecTs veshchestva-6927604/elektronnaia-
priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170
Arknacc:
https://www.yaklass.ru/p/himija/11-

1.3 XUMHUYECKUE PeaKUU 6 1 1 klass/khimicheskaia-kinetika-
6995740/klassifikatciia-khimicheskikh-
reaktcii-po-raznym-priznakam-6964758

Hroro mo pazueny 13

Paszgen 2. Heopranuueckasi Xumusi
Axknacc:
https://www.yaklass.ru/p/himija/11-

2.1 Meramisl 6 1

klass/kharakteristika-metallov-
7200709/metally-obshchie-svoistva-



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914

metallov-7183914

Arknacc:
https://www.yaklass.ru/p/himija/11-

2.2 Hemeramnsl 9 klass/kharakteristika-nemetallov-
7269055/khimicheskie-elementy-
nemetally-6852268
Aknacc:
https://www.yaklass.ru/p/himija/10-

CBA3H HEOprAHHIECKUX 1 klass/reshenie-raschetnykh-zadach-

2.3 2 6888498 /vyvod-molekuliarnoi-formuly-

OPTATHHACCRIX BELICCTS po-plotnosti-i-massovoi-dole-
khimicheskogo- -6874541
Htoro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
Aknacc:
https://www.yaklass.ru/p/himija/11-

3.1 XuMUS U )KU3Hb 4 L o
klass/khimiia-i-zhizn-7285128/printcipy-
khimicheskogo-proizvodstva-7279412

Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
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