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HOACHUTEJIbBHASA 3AIINCKA

[lporpaMma 1o XuMUM Ha YpPOBHE cCpeaHero oOmero o0pa3oBaHUs
pazpaboTtana Ha ocHoBe DeaepanbHOTO 3akoHa OT 29.12.2012 No 273-®3 «O6
obOpazoBanuu B Poccuiickoit deaepanum», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
denepanbHOil 00pa3oBaTENbHON MTPOTPAMMBI CpPEIHEro oO0IIero 00pa3oBaHMs
(®OIT COO), npeacraBieHHbix B  DenepadbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cTaHmapte COO, c¢ yuérom Konuenmuu mnpenogaBaHus
y4eOHOro mpeaMera «XuMmus» B 00pa3oBaTeNbHBIX OpraHusamusx Poccuiickoit
denepanyy, peaTM3yIOUIMX OCHOBHbIE 00pa3oBaTeNlbHbIE MPOrpamMMbl, U
OCHOBHBIX TMoOJoXeHnii «Crtparerun pa3BUTHS BocnuTaHus B Pocculickoit
®denepanuu Ha nepuoa 1o 2025 roxa» (Pacmopsikenue I[IpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOJXOJIOB K pa3pabOTKe MPOTPAMMBbI 10 XUMHUHU, K OMPEIEIICHUIO
o01elt crparerun 00y4eHusi, BOCIIMTAHUS U Pa3BUTUSL OOYYarOIIMXCSl CPEACTBAMU
yuebHoro npenmera « Xumus» 1t 10—11 kiaaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyaisHpie nojoxeHuss ®I'OC COO o B3auM00OOYCIOBIEHHOCTH LIENEH,
CONEp)KaHUs, PE3yJIbTAaTOB OOy4YeHUss M TPeOOBaHUI K YPOBHIO TMOATOTOBKHU
BBITTYCKHUKOB.

Xumuueckoe oOpa3oBaHue, MOJTy4aeMoe BBITTYCKHUKAMH
0011e00pa3oBaTeIbHOM  OpraHu3alliy, SIBISETCS HEOThEMJIEMOW 4YacThl0 HX
obpazoBanHocTH. OHO CHY)KHT 3aBEpIIAIOIIAM OTallOM peaTu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOUEBBIX IICHHOCTEH, NPHUCYIIUX
HEIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHUsA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbL, (OPMHUPOBAHUS MUPOBO33PEHUS U OOLIECH KyIbTYphl
YEJIOBEKa, a TAaKKE OHKOJOIMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
310pOBbI0 W TMpUpOAHOM cpene. Peammsyercs xumuueckoe oOpa3oBaHUe
00y4aroIMXCcsi Ha YPOBHE CPEHEr0 O0IIero 0Opa3oBaHUsl CPEICTBAMHU y4e€OHOTO
npenmera «XUMHUS», COJEpKaHUE M TOCTPOEHHE KOTOPOrO OTpEACNCHbl B
nporpaMMe M0 XUMHHA € YYETOM CHeNU(PHUKHA HAyKH XUMHH, ©€ 3HA4YCHHUS B
MO3HAHWU TPHUPOJIBI U B MaTepUalibHOW >KU3HU OOINECTBA, a TaKkKe C Y4ETOM
o0mMX 1eJaell M NPUHIUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CHCTEMBI cpeaHero ooiero oopazopanus B Poccuiickoit deneparmm.

XUMHS KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAYK MIPaeT 0COOYIO pOJb B
COBPEMEHHON NMBWIM3ALMU, B CO3/IaHUM HOBOW 0a3bl MaTepUAbHOU KYJIbTYPHI.
Ona BHOCUT CBOM BKJIaj B ((OPMHPOBAHUE PAIMOHAILHOTO HAYYHOT'O MBIILICHUS,
B CO3JaHKE IIEJIOCTHOTO MpPEACTaBICHUs] 00 OKpY)KaIOIIEeM MUPE KaK O €IUHCTBE
OpUPOJIbI U YeloBeKa, KoTopoe (GopMuUpyeTcsi B XUMUHM Ha OCHOBE MOHUMAaHMS
BEIIECTBEHHOI0 COCTaBa OKPYXAIOLIET0 MHUpPA, OCO3HAHMUSA B3aUMOCBI3H MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH O0JIACTIMU IPUMEHEHUS.

TecHO B3auMOJAEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMUS cTana
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPhI, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO



TpyJa M SKM3HM Kaxaoro uwieHa oOmecTtBa. CoBpeMeHHas XHMHsS Kak Hayka
co3umarenbHasg, KaK HayKa BBICOKMX TEXHOJIOTMM HamnpaBJieHa Ha pEILICHUE
r100anbHBIX MpoOJieM YCTOWYMBOTO Pa3BUTHS UEJIOBEYECTBA — CBIPHEBOI,
DHEPreTHYeCKO, MUIIEBON, IKOJIOTUIECKON 0€30TTaCHOCTH M OXPaHbI 3JI0POBBA.

B cooTBercTBHM C OOIMMHU LEIAMU M TPUHIHUIAMUA CPEIHEro OOIIero
obOpazoBanus conepxanue npeamera « Xumus» (10—11 kmaccsl, 6a30BbI YPOBEHD
U3Y4YECHHSI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOAUMYID UM [l BBIPAOOTKH  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIEIIHOIO BKIOYEHUS B JKU3Hb COLMYMa, NPOJOJHKCHHUS
00pa3oBaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBrmsilOIIMMU ~ TIpeAMETa «XHUMHS» SABIAIOTCS 0a30Bble KypChl —
«Oprannyeckass xumus» U «OOmas W HEOpPraHudeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJSIIOTCS OCHOBBI 0Aa30BOM HAyKH: cUCTEMa
3HaHUM N0 HEOPTAaHMUYECKOW XUMUU (C BKIIOYEHHEM 3HAHWM U3 OOIIeld XUMHUH) U
oprannyeckor xumuu. POpMHUpPOBaHUE JAHHOW CUCTEMbI 3HAHUW INIPU WU3YUYECHUH
npenMera 00EecrevYrBaeT BO3MOXHOCTh PAacCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATHI, 3aKOHOB W TEOPHUI XUMUH.

Ctpykrypa cojaepkaHus KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHu4decKkass XuMus» CPOpMHpOBaHA B TpOorpaMMe MO0 XHMHUH Ha OCHOBE
CHCTEMHOTO TMOAXOJa K HW3YYEHUI0 Yy4yeOHOTO Marepuana U 00yclioBJIeHa
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHUN  HA  ONPEIEJIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHWYEeCKONM XHMHUH BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIACCUYECKOW TEOPHUH CTPOEHUS OPraHUYeCKHUX
COCMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKHMX U BJIEKTPOHHBIX
NpeiCcTaBIeHUH O CcTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB IO CJIOXKHBIX OMOJIOTHIECKU
aKTUBHBIX COE€AMHEHUU. B Kypce OpraHnyeckod XHWMHUHU IIOJIY4YarOT Pa3BUTHE
copmupoBaHHBIC HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs IEpBOHAYAIBHBIC
MPEACTaBICHUS O XUMUYECKOM CBS3H, KJIACCU(MUKAIMOHHBIX NPU3HAKaX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BELIECTB OT UX CTPOCHHSI, O XUMUYECKOUN pEaAKIIIHU.

[Toq HOBBIM yrJIOM 3peHus B Tmpeamere «XuMus» 0a30BOr0 YpOBHSA
paccMaTpuBaeTCs M3YYEHHBIM Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHus
TEOpETUYECKUH MaTepuail M (PAKTOJOTUYECKHE CBEICHUS O BEIIECTBAX M
XUMUYECKOW peakinuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XAMUSD» OOY4YaloOMUMCS TPENOCTABISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPHOIUYECKOTO 3aKOHA C OOLIETEOPETUUECKUX U METOJOJIOTMYECKUX MO3ZULIMM,
riy0Xe TIOHSITh MCTOPUYECKOE H3MEHEHHEe (YHKIMHA OTOro 3akoHa — OT
00006m1aromIel 10 0OBSCHSIONIEH U IPOTHO3UPYIOLLEH.

Enunas cucteMa 3HaHHWM O Ba)KHEUIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBAaX W MPUMEHEHUH, a TAKXKE O XUMUYECKUX PEaAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHusi jgomojHsercs B Kypcax 10 m 11 knaccos



DIIEMEHTAMU COJIEP/KAHUSA, HMMEIOUMMHU KYJBTYPOJOTMYECKUM W NPUKIAIHOU
XapakTtep. OTH 3HAHHUA CIOCOOCTBYIOT IOHMMAHHMIO B3aUMOCBSI3HM XUMHH C
OIPYTUMHA HAayKaMU, PacKpbIBAlOT €€ pOJib B I[O3HABATEIbHOW U NPAKTUYECKOU
JEeSITEIbHOCTH UEeIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXEHHUS K MPOIECCY
TBOpPYECTBA B 00JACTU TEOPUU U MPAKTHUUECKUX MPWIOKEHUN XUMHH, MOMOTAIOT
BBIITYCKHUKY OpPHEHTHUPOBATbCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMbIX
npoOJieMax, CBS3aHHBIX C XMMHEH, KPUTHYECKH OCMBICIMBATHL WMHGOPMAIHUIO U
OPUMEHATh €€ Uil TONOJIHEHWsS] 3HAHWW, PEIIEHUS WHTEIUIEKTYIbHBIX H
AKCIIEPUMEHTAILHBIX MCCIEN0BAaTENbCKUX 337au. B 1enom coaepkanue yueOHOTro
npeamera «XuUMHS»  JAaHHOTO  YPOBHS  H3YyYEHHs  OPUEHTHMPOBAaHO  Ha
dbopmupoBaHre y 00ydarolMXCsT MUPOBO33PEHUYECKOW OCHOBBI JJII MMOHUMAHMS
dunocodeckux uaei, TakUX Kak: MarepualbHOE €IMHCTBO HEOPraHUYECKOIO H
OPTaHUYECKOTO MHpPaA, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBICHUM NYyTEM OHKCIEPUMEHTA U
pelleHusT TMPOTUBOPEUMM MEXAY HOBBIMH (akTaMHM U TEOPETHYECKUMU
NPEANOChIIKAMHU, OCO3HAHUE POJIM XMMHUM B PEIICHUU 3KOJOTUYECKUX MPooIieM, a
TaKKe Mpo0JeM cOepexeHHs IHEPTeTHUECKUX PECYPCOB, ChIPbs, CO3/1aHUS HOBBIX
TEXHOJIOTUM U MaTepUasoB.

B nnane pemeHus 3amad  BOCHWTAHUSA, PAa3BUTHA W COLMAIM3ALNU
00yyJaronmxcsi MPUHATHIE MPOTPAMMON IO XUMHHM MOJXOJbl K OIpPEAeNCHUIO
COACpXaHUA W TOCTPOCHHS TMpeAMeTa MpeaycMarpuBaioT (HOpMHUpPOBaHUE
YHUBEPCATBHBIX YYEOHBIX JCUCTBUM, HMeEIOIMMX O0a30Bo€ 3Ha4YeHHE JJIs
pa3MYHBIX BHJOB JCATEHOCTU: pEIIeHUs MNpoOjeM, MOHCKa, aHalu3a M
00paboTKN HHPOPMAIIUK, HEOOXOTUMBIX I MPUOOPETEHUS OTIBITA TPAKTUIECKOU
U HCCJIEN0BATENbCKON NEATENBHOCTH, 3aHMMAIOUIEH Ba)KHOE€ MECTO B TO3HAHHUU
XUMUMU.

B mpakTuke mnpenojaBaHus XMMUHM KaK Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHus, TaK U Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus, IPH OMPEeIICH un
COJZIEPKATENIbHOW XApAKTEPUCTUKHU LENE W3y4eHHs MpeIMeTa HanpaBICHUEM
NEPBOCTENEHHON 3HAUMMOCTH TPAAMLIMOHHO MpPHU3HAETCA (POPMUPOBAHHME OCHOB
XMUMHUYECKOM HAYKH KaK 00JAacTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUYECKOU
JESTEIbHOCTU YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOUM KyJbTyphl. C
METOJAUYECKON TOYKHM 3pPEHUSl TAaKOW IMOJIXOJ K OMNPEHECICHUIO LeJed W3Yy4YEHUs
IIpeaAMETa SIBISIETCS BIIOJIHE ONPABAAHHBIM.

CoryacHO JaHHOW TOYKE 3PEHUS TJIaBHBIMU LIETISIMU W3YYEHUS IpeAMeTa
«Xumus» Ha 6azoBom ypoHe (10 —11 ki.) sABIsAIOTCS:

e (opMmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHMW KaK  BaKHEHICH
COCTAaBJHIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JexaT KJIIoueBble MOHATHA, (yHIaMeHTaJ bHbIE 3aKOHBI M TEOPUU XUMHH,
OCBOEHHE SI3bIKA HAyKH, YCBOCHHME W IOHMMAHUE CYIIHOCTH JOCTYIHBIX



000011IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opMUpOBaHME U PA3BUTUE MPEICTABICHUNA O HAyYHBIX METOJaX MMO3HAHUS
BEIIECTB M XHUMHUYECKHUX pPEaKIWd, HEOOXOJMMBIX JJIsI MPUOOpETeHHs
YMEHUM OPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHUX SIBJICHHH,
MMEIOIMX MECTO B MPUPOJIE, B MIPAKTUYECKON U MOBCEAHEBHOMN KU3HU;

e pa3BUTHE YMEHUU U CTIOCOOOB JIEATEIbHOCTH, CBSA3AHHBIX C HAOIIOICHUEM U
OOBACHEHHEM XHUMHYECKOTO OSKCIEPUMEHTa, COOJIIOJEHHUEM  MPaBHII
0e30macHOTO 00pallIeHus C BEeLIECTBaMHU.

Hapsiny ¢ 3tumMm, copeprkartenbHas XapaKTEpUCTHKA Lelell U 3a1a4 U3ydeHHs
nperMera B MporpaMMe MO XMMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH NMPUOPUTETAMU B CHUCTEME CpeaHero oobuiero odopasoanus. CeroaHs B
NpernojlaBaHul  XUMUU B OOJbIIEd  cTenmeHu  OTHaéTcsl  MpeArnoyYTeHHUe
NPaKTUYECKON KOMIIOHEHTE COJepKaHusl OOy4YeHMsl, OpPHUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIYyCKHUKA 00IIe00pa3oBaTeIbHON OpraHU3ally, BIAICIOLIETO HE
HaOoOpoM 3HaHWN, a (YHKIMOHAJIHLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHUSIMA aKTUBHOTO TMOJYYEHHs] 3HAHW U MPUMEHEHUS UX B PEATbHOU KU3HU
JUISL peLIeHUs PaKTHYECKUX 3a/1a4.

B cBA3u ¢ stM npu wu3ydeHun npeaMera «XUMUsS» JOMHUHHUPYIOLIEE
3HauUEHUE NPUOOPETAIOT TaKue eI U 33/1a4H, KaK:

azantauus oOydJaroumxcsl K yCJIOBHAM AMHAMUYHO Pa3BUBAOLIEIOCS MHPA,
dbopMUpOBaHHE  HMHTEIUIEKTYaJdbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
€caM000Opa30BaHMI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHITHIO I'PaMOTHBIX
pELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHHEM;

dopmupoBanre 'y OOyYarOMIMXCA  KJIIOUEBBIX HABBIKOB  (KITIOUEBBIX
KOMIIETEHIMI), MMEIOIIMX YHHUBEPCAIbHOE 3HAYEHHE JUIA PAa3JUYHbIX BHUIOB
JESTEILHOCTHU : pellieHusi mpo0OiieM, MOUcKa, aHam3a U o0paboTKku MH(pOpMAIIUH,
HEOOXOJMMBIX JJii NPHOOpPETeHHs ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B I[IO3HAaHWM XHUMHHU, a TaKXKe [JIsI OLUEHKH C TMO3ULUN
IKOJIOTUYECKOM O€30MacCHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHYECKHX
IPOIIECCOB HA OPraHU3M Y€JI0BeKa U MPUPOJHYIO CPENy;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00yJarOIIMXCA: CIIOCOOHOCTH CaMOCTOSITENBHO MPUOOPETaTh HOBBIE
3HaHMS M0 XUMUU B COOTBETCTBUU C KUZHCHHBIMU MTOTPEOHOCTAMHU, UCTIOJIH30BaTh
COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU JIJI1 TIOUCKA W aHajdu3a yueOHOU U
HAYYHO-TIOMYJIAPHON HH(OPMAITMH XUMHUY €CKOTO COIepP KaHUS;

(opMHUpOBaHKE U Pa3BUTHE y 00YUYaAIOIIM XCS ACCOLMATUBHOTO U JIOTUYECKOT O
MBILIUIEHUS], HA0II01aTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMbI, B YaCTHOCTH, NPHU IUIAHUPOBAHUU U TMPOBEACHUH XUMHUYECKOTO
HKCIEPUMEHTA;



BOCNUTaHUE Yy oOOydalommuxcs yOeXAEHHOCTH B TyMAaHUCTUYECKOU
HANpPaBJIEHHOCTH XUMHH, €€ BAKHOW POJM B PEIICHUWU TJI00AIBHBIX MHpoOJeM
paIMOHATFHOTO MPHUPOAOTIOIG30BAHNUS, TOTIOJHEHUSI SHEPTETUIECKUX PECYPCOB U
COXpaHEHUs! MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIUMOCTH OEpexKHOro
OTHOIIGHUSI K TPHUPOJIE U CBOEMY 3/J0pPOBBIO, a TaKKe MPHOOPETEHHsS OMBITA
WCIIOJIb30BAHUS TIOJMYYEHHBIX 3HAHUM JJIsI TPUHATHAS TPAMOTHBIX PEIICHWHA B
CUTYaIUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBICHUSIMU.

B ydeOHOM TmutaHe cpemHero oOmiero oOpa3oBaHHsI MPEAMET « XUMHUS
0a30BOro ypoBHS BXOJHT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO -Hay4YHbIE
TIPEIMETBI.

OO61ee 4nciI0 YacoB, OTBEAEHHBIX JIJIA U3YUEHHUSI XUMUH, HA 0a30BOM YpOBHE
cpenHero ooOiero oopasoBanus, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1
yac B Heneno), B 11 kimacce — 34 yaca (1 yac B Hezenio).



COJAEP’>KAHUE OBbYUYEHMUA
10 KUJIACC
OPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKON XUMUHU

[Ipenmer opraHn4ecko XMMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
IIOJIyYUEHUN HOBBIX BEIIECTB M MaTepualoB. Teopus CTPOEHUS OPraHUYECKUX
coeauHeHuid A. M. byTiepoBa, €€ OCHOBHbIE M0JI0KeHUsA. CTpYKTypHBIE (hOPMYJIbI
OpPraHMYeCKUX BewecTB. ['oMosorus, wusomepus. XHUMHUYECKas CBsI3b B
OPTraHUYECKHUX COCAUHEHUAX — OJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienue o kiaccupUKauy OopraHudeckux BemiecTB. HomeHknaTtypa
OpPTaHMYECKUX COEAMHEHUH (CUCTeMaTHyecKas) W TpPUBUAIbHbIE HAa3BaHUSA
BAKHEU M X MTPEACTABUTENIEN KIIACCOB OPTaHUYECKUX BEUIECTB.

DKCNEpUMEHTAJIbHBIE METOAbl HM3YYEHHsI BEIIECTB M MX IPEBPALICHUN:
O3HAKOMJICHHE C 00pa3liaMd OpPraHMYECKHX BEIIECTB W MarepuajaMud Ha HX
OCHOBE, MOJECIMPOBAaHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOJIOJEHUE W
OIIMCAHNE TEMOHCTPALMOHHBIX ONBITOB 110 MPEBPAIICHUIO OPTraHUYECKUX BELIECTB
IpY HarpeBaHuH (IUIaBJICHUE, 0OYIIMBaHNUE U TOPEHUE).

YrieBoaopoasl

AJKaHBI: COCTaB W CTPOCHHUE, TOMOJIOTHYECKUM psja. MeraH W dTaH —
OPOCTEHUIME MPEACTABUTENN AJKAHOB: (PU3MYECKHE M XUMHUYECKHE CBOWCTBA
(peakuuy 3aMElIeHUsT W TOPEHMsI), HAXOXKIECHUE B NPHUPOJE, IOIyYEHUE H
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUAN PsAX. DTWIEH U NPOINUIIEH —
NpOCTEHIIME MPEACTABUTENN AJKEHOB: (PU3MYECKUEe M XWMUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHMS, THIpATallMd, OKUCJIEHUS U
MOJIMMEPU3ALIMH ), TOJTyYEHHE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u merunOyraguen-1,3: cTpoeHHe, BaKHEWIIHME
XUMUYECKHE CBOMCTBa (peakuusi nonuMmepusauuu). IlomydyeHue cHUHTETHUECKOTO
Kay4dyKa U PE3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTMUECKUN psifl. AlleTUIIEH
— MPOCTEHIIMI NpeACTaBUTENb AJKMHOB: COCTaB, CTPOEHHUE, (U3UYECKUE U
XMMHMUYECKHE CBOMCTBA (pEakl Uy TMIPUPOBAHUS, TAJIOTEHUPOBAHUS, THIAPATALH,
TOPEHHUs ), OJIy4eHUE U IPUMEHEHHE.

Apensbl. beHsoin: cocTaB, cTpoeHue, (U3NUECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu rajJJoreHMpPOBAaHUS M HUTPOBAHMS), MOJyYeHUE U NpUMEeHeHue. Tonyon:
cocmas, cmpoenue,  ¢usuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUS), NonyyeHue u npumerenue. TOKCUYHOCTH



apeHoB. ['eHeTnyeckas CBSI3b MEXIY YIJIE€BOAOPOAAMH, INPUHALICKAIIUMH K
Pa3IMYHBIM KJIaCCaM.

[IpupoaHple MCTOYHHMKH YIIEBOAOPOAOB. IIpuUpOnaHBIM ra3 M TOIMyTHBIE
HedTsHbie Ta3bl. Hed1h u e€ mpoucxoxaenune. CrocoOwl nepepaboTku HehTH:
NEPEroHKa, KPEKUHI (TepMHUYECKUH, KaTaauThdeckui), nupoiu3. IIpoaykTsl
nepepaboTKu HEPTH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN
yroJib U MPOJIYKThI €r0 MepepadoTKU.

OKCIIEPUMEHTAJILHBIE METOAbl HW3Y4YEHHsI BEUIECTB M MX NPEBPAIICHUMN:
O3HAKOMJIEHHE C o0oOpa3lamMu IJacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptb» u  «Yromp», MOJCIMPOBAHHE  MOJIEKYJ  YIJIEBOJOPOAOB H
rajlor€HONPOU3BOIHBIX, IPOBEECHNE NPAKTUYECKON PabOThI: MOJyYeHHE ITUJICHA
Y U3YYEHHUE €r0 CBOWCTB.

Pacuérnrle 3amaun.

Bbruucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJHOrO BEILIECTBA MJIM MPOJYKTAa PEAaKUUU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJIHOT'O U3 UCXO/HBIX BEUIECTB WM MPOJAYKTOB PEAKLIUN).

Kucsiopoacoaepaxanme opranudeckKue coeJHHEHUs

[lpenenbHble OJHOATOMHBIE CHUPTHI. MeTaHOJ M 3TaHOJ: CTPOEHHUE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (peakuuu C aKTUBHBIMH METaJIaMH,
rajlor€HOBOJIOPOJIaMH, TOpPEHUE), TNpUMEHEHHEe. BoaopoaHbie CBS3U MEXKAY
MOJIEKyJIaMU CIIUPTOB. JlelicTBHE METAaHOJIa M ATAHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroaToOMHbI€  CHOUPTHI. ODTWIEHTJHMKOJb W  TJUIEPUH: CTPOEHHE,
¢u3nyeckue M XUMUYECKHE CBOICTBA (B3aHMMOJCHCTBHE CO IIETOYHBIMH

MeTaJJIaMi, KaueCTBEHHAs peaklds Ha MHOTOaTOMHbIe CIUPTHI). JleHcTBUe Ha
opranu3M yenoBeka. [IpuMeHenue riumnepuHa u STUICHT IUKOJIS.

@deHoJ: CTpOEHHE MOJEKYJbl, (U3NYECKHEe M XUMHYECKHE CBOMCTBA.
TokcuuHocTh (penona. [lpumenenue gpenona.

Anpnerunpl U kemowsi. DopManbAeTHI, aleTAIBICTHI: CTPOCHUE,
du3nyecKkue U XUMHYECKHE CBOWCTBA (pEaKIUM OKUCICHHS W BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKI[MH), [TOJTy4YE€HUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeNeibHbIE KapOOHOBBIE KHCJIOTHL. MypaBbUHas U
YKCYCHasi KUCJIOTBI: CTpOEHHUE, (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mme ISl Kjacca KUCJOT, peakius dTepupUKaiim), MoJydeHue U MpruMeHEHUE.
CreapuHOBasi U OJICMHOBAs KHUCJOTHI KaK MPEICTABUTENH BBICIIMX KapOOHOBBIX
KUACJIOT. Mbl1a Kak COJIM BBICIIMX KapOOHOBBIX KMCJIOT, UX MOIOIIEE JeHCTBHUE.

Cnoxuple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [mapomms
cnoxHbIX 3¢upoB. Kupsl. ['naponus xxupos. [Ipumenenne xupoB. buonornyeckas
POJIb KHPOB.



VYrneBonbl: cocTaB, Kiaccuukamusi — yriaeBojoB  (MOHO-, JU- U
nosimcaxapuzsl). [1roko3a — npocteilimii MoHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJICKYJIbI, (U3WYecKne ¥ XWUMHYECKHE CBOWCTBAa (B3aMMOJCUCTBHE C
rugpokcuaoM meau(ll), oxuciaeHne amMmmMuadHbBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHUE, OPOYKEHUE TIJFOKO3bI), HAXOXKIACHWE B TPHUPOJE, MPUMEHEHUE,
ounosornueckas posib. @otocuuTe3. PpyKTO3a KaK U30MEP TIFOKO3BI.

Kpaxman u nenmrono3a xak npupojnbie mosumepbl. CTpoeHne Kpaxmania H
He/UToI03bl.  du3znyeckre W XUMUYECKME CBOMCTBA Kpaxmana (THIPOJH3,
Ka4eCTBEHHAs PEAKI[US C HOJIOM).

OKCIepUMEHTAILHBIE METOJbl HW3YYCHHS BEIIECTB M WX TNPEBPAIICHUN:
NPOBE/ICHUE, HAOJIIOJICHUE M OINHUCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KA4ECTBEHHBIC PEAKIIMU OJHOATOMHBIX CTHPTOB (OKWUCICHHUE JTAaHOJA
okcuaom wmeau(ll)), MHOroatoMHBIX CHHUPTOB (B3aWMOJICUCTBUE TJHUIIEpUHA C
rugapokcugom Menu(ll)), anprernnoB (oOKucieHnEe aMMHUauYHBIM PACTBOPOM OKCHUAA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumopeiicTBHE Kpaxmaia € HOJOM),
NPOBEICHUE MTPAKTHY €CKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss 1o ypaBHEHUIO XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIUU 10 M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOT'O U3 UCXO/HBIX BEIECTB MITH IMPOIYKTOB PEAKIINN).

A3oTcoiepKalye OpraHndecKiue CoeTuHEHUS.

AMUHOKHUCJIOTHI KaK aM(OTEpHBIC OpraHUYEeCKUe coenuHeHUS. Du3ndeckue
U XMMHYECKHE CBOWCTBA aMHHOKHCJIOT (Ha TpuMepe rimimHa). buonornyeckoe
3HaUY€HUE aMUHOKUCIIOT. [lenTubl.

benkun kak mpupoAHBIE BHICOKOMOJEKYJSIpHBIC coeauHeHus. [lepBudHas,
BTOPUYHAI M TPETUYHAS CTPYKTypa OENKOB. XUMHUYECKHE CBONCTBAa OEJKOB:
TUAPOJIN3, ICHATYpaIis, KAY€CTBCHHBIEC PEAKITNH Ha OCITKH.

OKCIEepUMEHTAILHBIE METOAbl W3Y4YCHHMS BEIIECTB M WX IPEBpPAICHUN:
HaOJTI0/IEHUE W OTIMCAaHNEe IEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpaIys OCJIKOB MPHU
HarpeBaHU U, [IBETHBIC PEAKIINU OEITKOB.

BbIcoKOMO/IEeKYJISIPHbIE COeTNHEHUST

OCHOBHbBIC TIOHSTHSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
TOJIUMEP, CTPYKTYPHOE 3BEHO, CTENCHb MOJIMMEPU3AINH, CPEIHSIS MOJCKYISIpHAs
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHHA —
MOJIMMEPU3aLUS U MTOJTUKOHICHCALHSI.

DKCIIepUMEHTAILHBIE METOJBl HW3YYCHHS BEIIECTB M WX TNPEBPAIICHUMN:
O3HAKOMJICHHE ¢ 00pa3laMu MPHUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MesxnpeaMeTHbIE CBA3U.



Peammzanus MexnpenMeTHbIX CBA3EH NPU U3YYEHUM OPTraHUYECKOW XMMHUH B
10 xnacce ocylecTBISETCS 4epe3 MCHOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO -
HAyYHBIX NOHATWN, TaK W TOHITHH, SBJISIOIIUXCA CUCTEMHBIMU U1 OTHEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO6ume ecTecTBEHHO-HAYYHbIEC TIOHITHS : ABJICHHE, HAYYHBIN (DaKT, rUnoTe3a,
3aKOH, TEOpUsl, aHAJIMU3, CHUHTE3, KJacCU(pUKALUS, MEPUOJUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHNE.

dusnka: Marepus, DOHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUl YpOBEHb, BEILECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BEIUIUHBI U ITUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpTraHU3ME,
¢doTrocuHTEe3, OMOJOTUYECKH AaKTHBHbIE BelnecTBa (O€JIKM, YITIEBOIBI, KHPHI,
dbepMeHTHI ).

['eorpadus: MuHepaibl, TOpHbIE MOPOABI, MMOJE3HbIE UCKOIMTAaEMbIE, TOILIHUBO,
peCypCHI.

TexHomoTUs: MNHUIIEBBIE MPOAYKTbI, OCHOBBI PAalMOHAIBHOTO IUTAHMS,
MOIOILIE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIPENaparsl, MaTepUabl U3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckure 0CHOBbI XUMHUH

XuMHAYeCKU dieMeHT. AtoM. Snpo aroma, HU30TONBL. DJIEKTPOHHAs
000s10uKa. DHEpPreTHUECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE OpOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeeieHus SJIEKTPOHOB MO OpOUTAIsIM B aTroMax
AJIEMEHTOB TIEPBBIX YETHIPEX TEPUOAO0B. DIEKTPOHHAST KOHPHUTYpAIUs aTOMOB.

[Tepuonnueckuii 3akoH u Ileproanyeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J. . MengeneeBa. CBs3b nepuoanueckoro 3akoHa u Ilepuogudeckoil cuctemsl
xuMuueckux 3jiemeHToB . M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX MMM TPOCTBIX M CJOXHBIX BEIIECTB MO TpPyHnaM U MEepHOJaM.
3HaYeHUE MEPUOIUUECKOTO 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBs3b. BuAbl XUMHUYECKOW CBS3U
(koBajsieHTHAasl HEMOJISIpHAs M TMOJIIpHAs, WOHHAs, MeTaljaudeckas). MexaHu3Mbl
00pa3oBaHMs KOBWICHTHOW XUMHUYECKOW CBs3M (OOMEHHBII M  JOHOPHO-
akuentopHeiil). BomoponHas cBs3b. BaleHTHOCTh. JIEKTPOOTPHUIATEIHHOCTD.
Crenenb okucneHus. oHbI: KATUOHBI U @aHUOHBI.



BemectBa MONEKYISIPHOTO M HEMOJEKYJSIPHOTO  CTPOCHHA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKH.

[lonsiTie o gucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMIHBIE PAcTBOPHI.
MaccoBast 1oy1s1 BeniecTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHEHU . Howmenxkunarypa
HEOPraHWYECKUX BeIeCTB. ['eHeTnueckas CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAAJICKANMX K PA3IMYHBIM KJI1accaM.

Xumuueckas — peakums. Kiaccubukamuss — XUMHYECKUX  pPEaKIUMl B
HEOPTAaHMYECKOW M OPTraHUYECKOW XMMHH. 3aKOH COXPAaHEHUSI MAacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEBpAaIlEHUsI JHEPTUU NTPU XUMUYECKUX PEaKITUsX.

CxopocTb peakiuy, e€ 3aBUCUMOCTh OT Pa3Nu4HbIX (hakTopoB. OOpaTtumbie
peakuuu. XuMUYECKOoe paBHOBecHe. DakTOpbl, BIMSIOIIME HAa COCTOSIHUE
xumudeckoro pasHosecus. [Ipuanun Jle [larense.

DnekTpoauTrueckas auccormanysa. CuibHbIe U ciaadbie 25ekTposmThl. Cpena
BOJIHBIX PACTBOPOB BEUIECTB: KUCJIAsl, HEUTpabHAs, IIEIOYHAs.

OKHUCIUTENbHO-BOCCTAHOBUTENLHBIE PEAKIIH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYECHMsI BEIIECTB M HUX MPEBpalICHUN:
neMoHcTpanus Tabmun «Ilepuoauyueckas cuctema XuMudeckux 3nemenToB 1. .
MewnpeneeBa», U3ydeHHE MOJENECH KPUCTAIMYECKUX PEIIETOK, HAOMOJACHUE U
OTIMCaHMEe JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa30KEHUE MEPOKCUA
BOJIOPO/Jia B IPUCYTCTBUU KaTaan3aTropa, ONPEAEICHUE CPENbl PACTBOPOB BEILIECTB
C TIOMONIPI0 YHWUBEPCATHHOTO WHAMKATOpPA, PEAKIMH HMOHHOTO OOMEHA),
NPOBE/ICHUE MPAKTUYECKOU paboThl « BnusiHue paznuuHbix (akToOpoB HA CKOPOCTh
XUMHUYECKOU PEAKIIUI.

Pacuérnble 3anaun.

Pacu€rsl 1m0 ypaBHEHMSIM XUMHUYECKHX pEaKIuid, B TOM YHUCIE
TEPMOXMUMHUYECKUE PACUETHI, PacUY€Thl C HCMOJIb30BAHUEM MOHITUS «MaccoBas
JIOJIs1 BELLIECTBAY.

Heopranuyeckasi xumus

Hemerannel. Ilosoxxenne HemetaisioB B llepuoamyeckon  cucrteme
xuMudeckux anmemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®duznyeckrue CBOMCTBA HEMETAJIOB. AJUJIOTPONHUS HEMETALIOB (Ha MpUMEpe
KHCIIOpOJ1a, cephl, pocdopa u yriaeposaa).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETAJIOB (TaJIOT€HOB, CEPBI, a30Ta,
dochopa, yrmepoma W KpeMHHS) M MX  COCOUHEHWA  (OKCHJIOB,
KHUCJIOPOJICO/IEPKAIIMX KUCIIOT, BOJOPOIHBIX COCTMHEHUN ).

[IpuMeHeHne BaKHEUIINX HEMETAJNIOB U UX COEMHEHUM.



Mertasnbl. [lonoxenune MetamioB B llepronnueckold cUCTEME XUMHYECKUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
atoMoB MetauioB. O6mme ¢uznueckue cBoiicTBa MeTauioB. CIlaBbl METaJUIOB.
DJIEKTPOXUMUYECKUI PsiJl HAITPS)KEHUI METAIUIOB.

XUMHUYECKHE CBOMCTBA BaXXHEHIIMX METAJJIOB (HATPUM, KaJMd, KaJlbIIH,
MarHuu, aTlOMMHUM, IUHK, XPOM, KEJIe30, ME/lb) U UX COCTUHCHU.

O6ume crnocoObl noay4yeHus MeTaioB. llpuMeHeHue MeTannoB B ObITY U
TEXHHUKE.

DKCIEPUMEHTAJIbHBIE METOJIbl HW3YYE€HHMS BEUIECTB M WX MPEBPAILCHUMN:
W3YYCHHE KOJIJICKIMU «MeTalsibl M CIJIaBbl», 00pa3loB HEMETAJIOB, PEIICHHE
AKCTICPUMEHTAIbHBIX 3aJ]1a4d, HAOJIOJCHHE W ONMHUCAaHWE JEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aUMOJACHCTBUE THAPOKCHUAA ATIOMUHHUSA C pacTBOpaMu
KUCJIOT U IeJI0Yel, KaUeCTBEHHbI€ PEaKIM1 Ha KaTUOHBI METAJLJIOB).

Pacuérnslie 3anaun.

Pacuérel Macchl BemecTBa win 00bE€Ma ra3oB MO M3BECTHOMY KOJHYECTBY
BEIECTBA, MAacce€ WM O0BbEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIUU BEIIECTB,
pacuérhl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CJIM OJTHO
Y3 BEILIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Posib xumun B o0ecTieUeHHM IKOJOTHUECKOM, SHEPTeTHUECKOW M MHUIICBOM
0€30MacHOCTH, Pa3BUTHU MeAUIMHBL. [lOHATHE O Hay4dyHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHN .

[lpencraBnenuss 00 O0OMMX HAYYHBIX NPHUHIMIIAX MTPOMBIIIICHHOTO
IIOJIyYEHHUs BAXKHEUIIINX BEILECTB.

YemoBeKk B MHUpE BEUIECTB W MAaTEpPUATIOB: BAXHEUIIME CTPOUTEIILHBIC
Marepuayibl, KOHCTPYKLIMOHHBIE Marepuallbl, KpacKW, CTEKJIO, KEepamHKa,
Marepraybl JJisl SJIEKTPOHUKH, HAHOMATEPUaAIbl, OPraHUYE€CKUE U MUHEPAJIbHBIC
ynoOpeHus.

XvMHSIT W 3I0pOBbE YEIIOBEKA: IPaBHUJa HCMHOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MaCHOTO MCTOJIL30BaHUS TPENaparoB OBITOBON XHUMHH
B IIOBCEIHEBHOM KU3HU.

MexnpenmMeTHbIE CBA3H.

Peammzanusa  MeXnpenIMeTHBIX  CBsi3€d Npu  U3ydeHUH o0uieil u
HEOpPraHn4eckor XxuMuu B 11 Kimacce oCymecTBiIsieTCsl yepe3 UCIOIb30BAHUE KAK
0o0IIMX €CTEeCTBEHHO-HAYYHBIX TMOHATUH, TaK MW TOHATUN, SIBISIOIIMXCS
CHCTEMHBIMM JJIs1 OTAEIBHBIX NIPEAMETOB €CTECTBEHHO -HAYYHOTO LIMKJIA.

O6ume ecTecTBEHHO-HAy4YHbIE TOHSATHS: HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpUs, aHauu3, CHUHTE3, Kiaccu(ukanus, NEePUOJAUYHOCTh, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJEIMPOBAHNUE, U3MEPEHUE, SIBIICHUE.



@dusnka: Marepusi, SJHEpTUs, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAAHOAaKTUBHOCTh, MOJICKYJIa, SHEPTETHUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperatHoe COCTOSTHUE BEIECTBA, (PM3UUECKUE BEIMUMUHBI M EIMHHUIBI UX
U3MEpEHUsI, CKOPOCTb.

buonorus: knertka, opraHu3sM, SKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEUIECTB B OPTaHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE TIOPOIBI, MOJIE3HBIE UCKOTIAeMbIE, TOTUIHBO,
pecypchl.

TexHOoNOTHS: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJIIypTus, MPOU3BOJICTBO
CTPOUTENIFHBIX MAaTEpPHUAJIOB, CEIbCKOXO3SHUCTBEHHOE IPOU3BOACTBO, IHIIEBAs
NPOMBIIIIEHHOCTh,  (papMareBTHYeCKasi  MPOMBINUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX TIPEnapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHAaJoB,
3NIEKTPOHHAs! IPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.



ITUIAHUPY EMBIE PE3VJIBTATBI OCBOEHUMS ITPOI'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
00yJalIMMHCS TMPOrpaMM CpeaHero ooOIero o0pa3oBaHus (JUIHOCTHBIM,
METanpeMETHbIM M mpeaMeTHbIM). HayuHo-Meroauyeckoid OCHOBOM  aJis
pa3pabOTKU TUIAHUPYEMBIX PE3YIbTAaTOB OCBOEHHUS MPOTPAMM CPEIHEr0 OOIIETo
00pa3oBaHUs SABJISIETCS CUCTEMHO-IEITETbHOCTHBIN MOIXO0/I.

B cooTBeTcTBUM € CUCTEMHO-AEATEIHPHOCTHBIM MOJAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS MpeIMera «XHUMHs» Ha YpPOBHE CPEIHEro
0011ero 00pa3oBaHus BBIJEICHBI CICAYIONINAE COCTABIISIONTHE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCUNCKON TpakIaHCKOW HWIEHTUYHOCTU —
TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOTIPEIEICHHUIO;

HAJIMYM e MOTHBAIMHU K 00y4EHUIO;

I[eJICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKJIECHUM JMUYHOCTH HA OCHOBE
KITFOUEBBIX I[EHHOCTEH U UCTOPUUECKUX TPATUIIMA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJCTBOBAThHCS B CBOECH
JEATEIbHOCTA II€EHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYIIMMHU IEJIOCTHOM
CHUCTEME XUMUYECKOTO 00pa3oBaHus;

HAJIMYM e MPABOCO3HAHUS DKOJIOTHUECKOHN KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
1EJIA U CTPOUTD )KM3HECHHBIE TIJIaHbI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHUS NpeAMeTa «XUMUS» JIOCTUTAIOTCA B
CIMHCTBE Yy4Ye€OHOM U BOCMUTATEILHOW JCSITEHHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMU, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJeaJaMH POCCHUUCKOTO TpaXIaHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpPMaMU W  TpaBUJaMH  TOBEICHUS, CIOCOOCTBYIOIIMMHU  MpoIlleccaMm
CaMOIIO3HaHUsI, CaMOPa3BUTUSI U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yJarommxcs.

JInyHOCTHBIE peE3yJIbTaTBl OCBOECHUS MpeaMeTa «XUMHUS»  OTPAXKAIOT
cOpMUPOBAHHOCTh OIbITA TMO3HABATEILHOW W MPAKTUYECKOW JIESITEILHOCTH
00ydJaronmxcs 1o peaan3anui NPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpaskiaHCKOr0 BOCIIMTAHMSA .

OCO3HaHMs 00YYaIONMMUCS CBOUX KOHCTUTYI[MOHHBIX MPaB U 00sI3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOTIOPSIKY;

NPEACTABICHUS O COLMAIbHBIX HOPMax W NpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOpPUYECKOW JEATEIbHOCTA TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4E€OHBIX M IMO3HABaTEIbHBIX 3aJ1a4, BBIMOJHEHUU
XUMUYECKHUX HKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMaTh W TPUHUMATh MOTHBBI, HAMEPEHUsS, JIOTHKY |
apryMEHTBI IPYTUX MPU aHAJIN3€ PA3JIMYHbBIX BUAOB YUeOHOU NESITEILHOCTH;

2) NIaTPHOTUYECKOTO BOCITUTAHUSA

[IEHHOCTHOTO OTHOIICHHUS K MCTOPUYECKOMY UM HAy4YHOMY HacJIEAulo
OTCYECTBCHHOMN XUMUU;

YB@XEHHUS K IPOLIECCY TBOpPYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHHS] XUMHH, OCO3HAaHUS TOTO, YTO JOCTHKEHHSI HAyKH €CThb pPe3yJbTaT
JUIMTEJIbHBIX ~ HAOMIOJCHUM, KPOTOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTUKOB;

WHTEpECa W II03HABATEJIbHBIX MOTHBOB B MOJYYCHUM U MOCJIECAYIOLIEM
a”Hanu3e UHGOPMALMU O MEPEAOBBIX JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHOMU
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT 0 BOCITUTAHMSI:

HPABCTBEHHOTO CO3HAHUSI, 3TUYECKOTO MOBECHUS;

CIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHbIE C XUMUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

FOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEJCHHWE U TMOCTYNKHA CBOMX TOBAPUUIECH C
MO3UIMN HPABCTBEHHBIX U TMPABOBBIX HOPM W OCO3HAHWE TMOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popMuUpPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAaHMs I[EHHOCTeW 3J0poBOoro M Oe3omacHOro oOpas3a >KHU3HW,
HEO0OXOJIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOJIOIeHNsT TpaBWJI OE€30MacHOTO OOpalieHusi ¢ BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOU AEATEIBLHOCTH;

MOHUMAaHUsl I[€HHOCTH TMPaBWJI HUHAUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MMacHOTO MOBEJCHUS B CUTYAIIUSIX, YTPOKAIOIINX 3JI0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCJEACTBUN M HETPUSTHS BPEIHBIX MPUBBIUCK (YIOTPEOICHH S
aJIKOTOJIs, HAPKOTUKOB, KypeHUS );

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCJIE0BATEILCKOM
NESTEILHOCTH, OOIIECTBEHHO TIOJIC3HOW, TBOPYECKOM W JPYyrux BHUAAX
JeATeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PEIICHUU NPAKTUUYECKUX 3aJay
COLIMAIIbHOM HAINPAaBJIEHHOCTH (B paMKax CBOEr0 KJIacca, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY M3YYEHHIO IPO(ECCUil pa3IndHOTO Poja, B TOM
YUCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

YBOKEHUS K TPYAY, JIOISIM TPYJa U Pe3yJIbTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHAMBUAYAILHOW TPaECKTOPHUH
oOpazoBaHus, Oynaymied npodeccuu U peamu3alnuu COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C Y4YE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XUMHH, UHTEPECOB U
noTpedHOCTel 0011IeCTBa;

6) 3K0J10rMYeCKOro BOCIIUTAHMS:

HKOJIOTMYECKU 11eJ1eCO00pa3HOTO OTHOIIEHUS K MPUPOAE, KaK HUCTOUHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

NOHUMaHUA TJI00AJBHOTO XapakTepa 3KOJIOTMYECKUX MpoOJeM, BIUSHUS
HDKOHOMMUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOTHON U COLIMAIILHON CPEIBI;

OCO3HaHUSI HEOOXOJIUMOCTH UCMOJBb30BAHUS JOCTHKCHUH XUMHUHM IS
penIeHusI BONPOCOB PALMOHATIBHOTO IPUPOIOTIOIB30BAHNS;

AKTUBHOI'O HENPHUATUSA JEUCTBUM, MNPUHOCIIMX BpEN  OKpYXKaroLleH
OPUPOJIHON cpene, yMEHUs MPOTHO3UPOBAaTh HEONArONPHUITHBIE 3KOJOTUYECKHE
NOCJIEACTBHS NPEAITPUHUMAEMBIX IEHCTBUN U IPEIOTBPALIATh UX;

HJINYHWS PA3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHHS, SKOJIOTHYECKOW KyIbTYPBHI,
OnbITa NEeSATEIbHOCTH HKOJIOTMYECKOU HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCs MMM B IIO3HABATEIbHOW, KOMMYHHMKATUBHOW U COLMAIbHOU
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO TNPOTUBOCTOSITH HICOJOIMU
xeMo(poouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(hopMHUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U OOILLIECTBEHHON NMPAKTUKU;

NOHUMaHUA CHeMU(UKU XUMUU KaKk HayKd, OCO3HaHUS €€ poJu B
(GOpMHUPOBAHUH PALMOHAILHOIO HAYyYHOT'O MBIIUIEHHS, CO3JaHUU LIEJOCTHOTO
npecTaBlIeHus] 00 OKpY)KaloIllleM MHUpPE Kak O €IUHCTBE MPUPOJbI U YEIOBEKa, B
NO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHMH NpoOJeM COXpaHEeHus
IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTY B  0COOOM 3HAUMMOCTH XUMHUU JJII  COBPEMEHHOM
UUMBWIM3AIMNA: B €€ TyMAaHUCTUYECKOM HAIPaBICHHOCTH M BaXHOW pOJM B
CO3[laHUM HOBOW 0a3bl MaTepHANBbHONU KyJIbTYpbI, PEHIEHUH TJI00AIBHBIX MPOoOIeM
YCTOWYHMBOT'O PA3BUTHUS YEIOBEYECTBA — CHIPHEBOM, YJHEPTETUUECKOM, MUILIEBOU U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, OOECIICUEHUHN YCIOBUMN
YCIEUIHOTO TpyZla W JKOJOTUYECKH KOMGOPTHONW KHU3HU KaKJOTO UJieHa
oO111ecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



N0JTy4aeMbl€ 3HAHUS JUIsl aHaIn3a U OOBACHEHHS SABJIEHHIA OKpPYXXalOLIEro MUpa U
NPOUCXOIIIMX B HEM U3MEHEHU M, YMEHHUSI J1eJ1aTh 000CHOBAaHHBIC 3aKITIOYEHUS Ha
OCHOBE Hay4HbIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LEIbI0 IOJy4eHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUA IS
pernieHust IpoOJieM B peabHBIX )KU3HEHHBIX CUTY allUsX;

MHTEpEca K MMO3HAHUIO U UCCIIEN0BATEIBCKON IEATEIbHOCTH;

FOTOBHOCTH W  CIIOCOOHOCTM K HENpPEphIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHMIO, K AaKTHMBHOMY IIOJYYEHHIO HOBBIX 3HaHUI 1O XUMHUU B
COOTBETCTBUU C )KM3HEHHBIMH MOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSAM Tpy/Aa B Pa3JIMYHBIX cepax nmpodecCUuoHaATLHON

NEATEIIbHOCTH.
METAIIPEIMETHDBIE PE3YJ/IbTATDBI

MeTanpeamerHbie pe3yibTaThl OCBOCHHUS Y4€OHOTO MpeaMeTa « XUMHs» Ha
YPOBHE CpEIHEro o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbIE  JJIA dbopMupoBaHUsT ~ MHPOBO33PEHUS 00 yJaroImxcs
MEXIUCHIUIUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHbIE MOHATHS, OTPAKAIOIIHE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa W CHenu(uKy MEeTOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTUs, SIBJICHUE,
IpOlLIECC, CUCTEMA, HAy4HbIN (aKT, IPUHLMUII, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, UCCieOBaHNe, HAOJII0IeHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yYHUBEpCaJIbHbIE y4yeOHbIE AEWCTBUS (ITO3HAaBaTEbHbIE, KOMMYHUKATHBHbIC,

PEryJISATUBHBIE), obecrieynBaroIIe (dbopmupoBaHue (G yHKIMOHANBHOU
IPaMOTHOCTH U COLMATbHOM KOMIIETEHIIMH 00YyJaroIuXCsl;
CIIOCOOHOCTH oOy4arommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCHIUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAIbHBIE Y4EOHBIC
JIEWCTBUS B MO3HABATEIIbHOM U COLMATIbHOM MPaKTHKE.

MertanpenMerHble pe3yiabTaThl OTPAXAIOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMH  TI03HABaTEJIbHBIMH, KOMMYHHMKATUBHBIMH W  PET YJIATHBHBIMU
JICUCTBUSIMU.

OBaajgenne YHUBEPCAIbHBIMU y4eOHbIMHU NMo3HaBaTeJIbHbIMH
JeliCTBUSIMHU:

1) 6a30oBbIe JIOrMYEeCKHE AeiiCTBUA:

CaMOCTOSITEIbHO  (opMynMpoBaTh W aKTyaJU3UpOBaTh  IpooOseMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPEACISATh 1IEJIU JIeATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI JIEITEILHOCTH C TOCTABICHHBIMHU IIEJISIMU;

UCIMOJIb30BaTh MPU OCBOCHWU 3HAHUN MPUEMBI JIOTUUECKOTO MBILIUICHUS —
BBIJICISITh XApPAKTEPHbIE MPU3HAKK TMOHATUA M YCTAHABJIMBATh MX B3aUMOCBSA3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA JJIs1 OOBACHEHUS! OTACIbHBIX (DAKTOB U
SIBJICHUM ;

BBHIOMpATh OCHOBAHWS U KPUTEpUM I KiaccU(UKalMKA BEIIECTB U
XUMHUYECKHUX PEAKIIM I

yCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBJICHUSMU;

CTPOUTH JIOTUYECKHE pacCyXJeHUs (MHIYKTUBHBIC, JACAYKTUBHBIE, IIO
aHaJOTHUH), BBISBISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCcMaTpUBAEMBIX
SBJICHUSAX, (DOPMYITUPOBATH BHIBOIbI U 3aKIIIOUCHUS,

IPUMEHATh B MPOILIECCE MO3HAHUS, UCIIOIb3yEMbIE B XUMHUHM CUMBOJIMYECKUE
(3HaKOBBIC) MO/IEH, IPEOOPa30BHIBATh MOJIEIbHBIC MPECTABICHUS — XUMHUUECKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XHUMHUYecKas (opMmysa, YypaBHEHHME XHUMHYECKOU
peaKuuu — NpU PEIICHUM YYEeOHBIX MO3HABATENbHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSATh Ha3BaHHBIE MO/ICJIbHBIC TIPEICTABJICHUS JJIs1 BBISABICHUSI XapaKTEPHbBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEAKIIHIl.

2) 0a3oBbIe HCCJIEI0BATEIbCKHE 1€ HCTBUSI:

BJIaIETh OCHOBAMHM METOJOB HAYYHOTO NMO3HAHMS BEIIECTB M XUMHUYECKUX
peaxkuumii;

dbopMyIHMpOBaTH LIENH U 337a4H UCCIICIOBAHUS, UCIIOIb30BATh ITOCTABIICHHbBIE
U CaMOCTOATEIHHO C(OPMYIUPOBAHHBIE BOMPOCHl B Kaue€CTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHUS THIIOTE3BI TIO MPOBEPKE MPABWILHOCTU
BBICKA3bIBAEMBIX CY>KJICHU;

BJIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUSA U MPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOMIOATh 3a XOJI0M
npoliecca, CaMOCTOSTENbHO MPOTHO3UMPOBATH €ro pe3ynbrar, (OpMyIUpOBaTh
000011IeHUS U BBIBOJIbI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMS,
COCTaBJISITh 00OCHOBAHHBINM OTUYET O MPOJIETAHHOU padoTe;

npuoOpeTaTb ONBIT YYCHUYECKOM HMCCJICIOBATEIbCKOM M TPOEKTHOM
NEeSATeIbHOCTH, MPOSIBISATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOUCKY METOJ0B pEIICHUS NPaKTHUYECKUX 3a7a4, NPUMEHEHUIO pPa3IUYHbIX
METOI0B MO3HAHUSI.

3) padoTa ¢ unGopmanueii:

OPUEHTUPOBATHCS B Pa3IMYHBIX HCTOYHHUKAX HHPOpMaAIMU (HAYy4HO-
NOMyJISipHAsE JUTEparypa XUMHUYECKOTO COJEp KaHMs, CIpPaBOYHbIE MOCOOUS,
pecypcol MnTepHeTa), aHanM3upoBarh WHGOPMAIMIO PA3IMYHBIX BUIOB U (HOpM
MpeACTaBICHMUS, KPUTUYECKHU OIICHUBATh e JIOCTOBEPHOCTD U
HENPOTUBOPEYNUBOCTH;



dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSITh PA3TUIHBIC METOJBI TIPHU TOUCKE U
oTtoope uHPOpmanMM, HEOOXOAUMOW JJIS  BBINIOJHEHUS Y4EOHBIX 3ajad
OMPENENEHHOTO TUIIA;

npuoOpeTarb OMBIT HMCIOJIb30BaHUS HHPOPMAIMOHHO -KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3JMIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOopMy  mpeacTaBiIeHUsS
uHbopmalu (Cxembl, rpaduKy, JuarpaMMsbl, TabJIMIbl, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIH S3BIK B KAueCTBE CpeIcTBa mpu padboTe ¢
XAMHYECKOW WH(POpMaNMel: TNPHUMEHATh MEKIpPEAMETHbIC ((U3HUEeCKHEe W
MaTeMaTU4eCKHe) 3HAaKU ¥ CUMBOJIBI, (hOPMYIIbl, a00peBUATYypbl, HOMEHKIATYPY;

UCTIONIb30BaTh M MPEOOpa30BHIBATh 3HAKOBO-CUMBOJMYECKUE CPEICTBA
HArJIsITHOCTH.

OBiajeHne yHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMH 1€ ICTBUSIMM

3a/1aBaTh BOIMIPOCHI MO CYIIECTBY O0OCYKIaeMOM TEMbI B XOJI€ IHANOTa W/UIH
JTUCKYCCHM,  BBICKAa3bIBaThb  HWJEH, (HOPMYyIUpOBaTh CBOM  MPEHJIOKECHUS
OTHOCHTEJIHHO BBITIOJHEHUS TP EJIOKEHHO I 33129,

BBICTYIIaTh C TMpPE3CHTAllueH pe3yJIbTaTOB IO3HABATEIHHOUN JesSTEIHLHOCTH,
MOJTy4EHHBIX CAMOCTOSITEIIHbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBHITTOTHCH MM
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUIECKONW pabOThI MO HCCIIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, peAM3alMU y4eOHOTO TPOCKTa U (POPMYIMPOBATH BBHIBOIBI
M0 pe3yyibTaTaM MPOBEAEHHBIX HCCIETOBAHUN MYTEM COTJIACOBAHUS MO3UIUN B
X0J1€ 00CYXeHus U 0OMEHa MHEHUSMU.

OBiajieHHe YHUBEPCAJbHBIMU PeryJATUBHBIMHY JIeiiCTBUSIMU:

CaMOCTOSITEIbHO IUIAHUPOBATh M OCYIIECTBJSITH CBOIO TO3HABATENbHYIO
JeSITEIbHOCTh, OMpeAensis e€ LeNu W 3aJadd, KOHTPOJIMPOBaTb W IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpEAjiaraéMblii  alroput™M JACHCTBUN TpuU
BBINIOJIHEHUM YYE€OHBIX M MCCJEI0BATENIbCKUX 3aJad, BbIOMpaTh Haubosee
3h(dEeKTUBHBIA CIMOCO0 HMX penieHuss ¢ y4ETOM IOJYYSHHMsS HOBBIX 3HAHUHA O
BEIIECTBAX U XUMHUYECKUX PEAKITUIX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOCH JEITEIHHOCTH Ha OCHOBE CaMOaHaM3a
¥ CaMOOIICHKH.

IHNPEIMETHBIE PE3YJ/IbTATbBI

10 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHUSI Kypca «OpraHuyeckas XUMUS»
OTpaXKaroT:

COpMUPOBAHHOCTh  MPEJCTABICHUNW O XUMHYECKOM  COCTaBISIOIIEH
€CTECTBEHHO-HAy4YHOW KapTUHbI MHpA, POJM XUMHUU B TIO3HAHWUU SIBJICHUU



Opuposbl, B  (HOPMHPOBAHMM  MBIIUIEHUS M KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAILHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIsl peIlICHUs MPAKTUYECKUX 3a/1a4
U 3KOJIOTHYECKHM OOOCHOBAaHHOIO OTHOILEHHUS K CBOEMY 3J0POBbIO U MPUPOIHOU
cpene;

BIIAZJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIOJIArarole IMOHATUS (XUMUYECKUM 3JIEMEHT, aroM, 3JIEKTPOHHAs
000J104Ka aTomMa, MOJIEKYJIa, BaIEHTHOCTh, AJIEKTPOOTPULIATETbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas M COKpamiéHHas), MOJb, MOJSIpHAs
Macca, MOJBIpHBIA 00BEM, YriaepoaHbIl cKeneT, (yHKUMOHAJbHAs TpyIa,
pagukan, U30Mepus, U30MEPbl, TOMOJOTHYECKUI psiJl, TOMOJIOTH, YIJIEBOJOPOBI,
KHCJIOPOJ M a30TCOJAEpIKALIME COECIUHEHUS, MOHOMEp, IMOJUMEDP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3bIK XUMHUHM; MHPOBO33PEHUYECKUE 3HAHUA,
JeXalye B OCHOBE IIOHUMAaHHUA IPUYMHHOCTH W CHCTEMHOCTH XMMHMUYECKHX
SABJIEHUH, (DAKTOJOTHMYECKHE CBEIACHHS O CBOWCTBAaX, COCTAaBE, IOJYYEHUH U
0€30MacHOM HCIMOJIb30BaHUM BaKHEMIIMX OPTraHMYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM AESITEILHOCTH YEIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHUMN BBISBISITh XapaKTEpHbIE MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh MX B3aWMOCBS3b, UCIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OIMCAHUM COCTaBa, CTPOEHHS U MPEBPALICHU I OPraHNYECKUX COCAUHEHN;

c(hopMHUPOBAaHHOCTh YMEHUN MCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTAaBJIEHHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMyn OpraHMYecKMX BEUIECTB M YpPaBHEHUM XMMHUYECKUX peakIui,
W3rOTaBJIMBATh MOJEIM MOJIEKYJ OPTraHMYECKUX BEIIECTB I WLIFOCTPALMA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hopMHUPOBAaHHOCTh YMEHHMI YCTaHABIMBATH MPUHAIJIECKHOCTh H3YUEHHBIX
OpPraHMYEeCKUX BEUIECTB II0 KX COCTaBY M CTPOCHUIO K OMNPEIEIEHHOMY
KJaccy/rpymnie coeAuHeHud (YriieBoJAOpOJIbl, KHUCIOPOA U a30TCOJepiKallue
COEIMHEHMSI, BBICOKOMOJIEKYJISIDHbIE COEIMHEHMsI), JaBaThb MM Ha3BaHUS IIO
cuctematnueckoil Homenkinarype (IUPAC), a takke NpuBOAUTH TPUBHUAIbHbBIE
Ha3BaHHs OTIENbHBIX OPraHMYECKUX BEUIECTB (3TWIEH, IMPOIWIEH, AalETUJIEH,
STWICHIJIMKOJb, TIMLEPUH, (EHOJ, (opManbAerufl, aleTanabJerui, MypaBbHHas
KHCJIOTA, YKCYCHasl KMCJIOTA, OJIEMHOBAs! KHCJIOTA, CTEAPUHOBAS KUCJIOTA, IIII0KO034,
bpykTO3a, Kpaxmal, 1eJUTH0JI03a, TJIMIUH);

C(hOpMHUPOBAaHHOCTb YMEHHUS OIPENENsATh BHUABI XUMHUYECKOW CBS3H B
OPTAaHUYECKUX COCTMHEHUSX (OJUHAPHBIC U KPaTHbIE);



c(hopMHUPOBAaHHOCTh YMEHHSI TPUMEHSTH TMOJOXKEHUS TEOPUU CTPOCHHS
oprannyeckux Beuiects A. M. ByTiiepoBa aiisi 00bsiICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;

chopMUpPOBaHHOCTh ~ YMEHHMH  XapaKTEepHU30BaTh  COCTaB, CTPOCHHUE,
bu3ndecKkue M XUMHUYECKHE CBOMCTBA THUMHYHBIX MPEACTABUTEICH pa3IMIHbIX
KJIACCOB OpPTaHUYECKUX BEHIECTB (METaH, 9TaH, JTHIEH, MPOIWJICH, alleTUIICH,
Oyraauen-1,3, merwiOyTtanaueH-1,3, OeH30JI, METaHOJ, 3TAHOJ, STUJICHTJIHMKOJb,
TIMIEpUH, (PEeHO, aneTaabIerul, MypaBbUHAs M YKCYCHAas KHUCIIOTBHI, TIIIOKO3a,
KpaxmaJ, [eJUIH0JI03a, aMUHOYKCYCHAsI KUCJIOTa), WIIKOCTPUPOBATh FEHETHUECKYIO
CBSI3b MEXKIY HUMHU YPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHUX PEAKIUNA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYT;

c(opMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UICTOUHUKHU YIJIEBOJAOPOJTHOIO
Chipbsi (HepTh, TPUPOAHBIA Ta3, YroJjib), CHOCOOBI HX TMepepaboTKU W
MPaKTUYECKOE MPUMEHEHUE TPOAYKTOB NEepepadbOTKH;

c(hopMUPOBAaHHOCTh yMEHHUW TMPOBOJWUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WIM MPOAYKTA
pEaKIMu 1O U3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WX MPOYKTOB PEAKIIUN );

c(hopMHUPOBAHHOCTh YMEHHH BJIaJIETh CHCTEMON 3HAaHMK 00 OCHOBHBIX
METOJ1aX HAyYHOTO MMO3HAHMSI, UCITOJIb3YEMbIX B XUMHUHU TIPH U3YYCHUU BEIIECTB U
XUMHYECKHUX SIBJICHUU (HaOJI0JIeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICITMPOBaHUE),
UCITOJIb30BaTh CHCTEMHBIC XHMHUYCCKHE 3HAHUSA [JIsI TPHHATHS PCIICHUHA B
KOHKPETHBIX JKM3HEHHBIX CHTYyalWisiX, CBA3aHHBIX C BEIIECTBAMH U UX
NPUMEHEHHUEM;

c(hopMUPOBAHHOCTh YMEHUN COOJIOaTh IpaBUjia MOJIb30BAHUSI XUMUYECKOHN
nocynod M JaboparopHbIM 000PYIOBAHMEM, a TaKkKe IMpaBwia OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMSAMHU MO BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMHUYECKHUX OTIBITOB;

c(hopMHUPOBAaHHOCTh YMEHHWH TUIAHUPOBAaTh W BBITIOJHATh XHMHYCCKHM
AKCTIEPUMEHT (TIPEBpAIeHHs] OPTaHUYECKUX BEIIECTB MPU HArpeBaHUM, MOJTyUYCHUE
STUJICHA W U3YYEHHE €ro CBOWMCTB, KAu€CTBEHHBIE PEAKIUHU OPraHUYECKUX
BEIIECTB, JCHATypamus OEIKOB MPU HArpeBaHWM, IIBETHBIC PEAKIUUA OEIKOB) B
COOTBETCTBUU C TIpaBUJIAMU TEXHHUKH O€30MaCHOCTH TpU OOpallleHuu C
BEIIECTBAMU U JIA0OOPATOPHBIM OOOPYJOBAaHUEM, TIPEACTABIATh PE3YJIbTAThI
XHUMHUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GopMyIMPOBaTh BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(hopMHUPOBAaHHOCTh YMEHUI KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
UHpOpMALIMIO, TOJy4YaeMyl M3 pa3HbIX HMCTOYHHMKOB (CpeIcTBa MacCOBOM
uHdopmanuu, UHTepHET U 1pyrux);



copMUPOBAaHHOCTh, ~ yMEHMl  COOMIOJATh  MpaBWiIa  HKOJOTHUYECKHU
1EJIECO00pa3HOTO TOBEACHUA B OBITY M TPYIOBOM JEATEIHLHOCTH B IEJSAX
COXpaHEHMsI CBOETO 3JI0POBbA M OKpYXKarouleld MPUPOIHOM Cpelbl, OCO3HABAThH
OINACHOCTh BO3JCHCTBHS HAa MKUBBIE OPTraHU3MBbl ONPENETEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAas cMbica mokazarens [IJIK, mosicHsaTh Ha mpumepax CrocoObI
YMEHBIIIEHUSI W MPEIOTBPAILCHUS HX BPEIHOIO BO3JCHCTBUS HA OpTraHU3M
YeJI0BEKa;

JUI 00YYaronMxcsi ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3JIOPOBbSI: YMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHMS BEILECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CJEMBIX W CJHa0OBHISIIMX OOYYarolMXCs: YMEHHUE HCMOJIb30BaTh
penbedHO-TOueUHYyI0 cucTeMy oOo3HadeHwit JI. bpaiins mis 3anucu XuMAYECKUX

bopMyIL
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas
XUMHUSD» OTPaAXKaKOT:

chopMUPOBAHHOCTh  TPEJCTABJICHUH: O XUMHUYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHbI MHpPA, POJA XUMHUU B T[O3HAHUU SBJICHUU
npuposbl, B  (QOPMHUPOBAHMU MBIIUICHUS UM KyJIbTYpbl JIMYHOCTH, €€
(bYHKITMOHATLHOW TPAMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHHUS MPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U MPHUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOW  XMUMHUYECKMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONIME TMOHATHS (XUMHUECKHHA 3JEMEHT, aToM, W30Tom, S-, p-, d-
AJIGKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJISIPHBIA OOBEM,
BAJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTEIIEHb OKHCJICHUS, XUMUYECKasi CBA3b
(KoBasIeHTHasl, HOHHAsI, MEeTAIMYEeCKasi, BOAOPOIHAS ), KpUCTAUTHIECKAs PEIIETKA,
TUNBl ~ XMMHWYECKUX  PEAKIUil, PacTBOpP, OSJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAs JUCCOLMAIUSA, OKHUCINTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW peakIui, XMMHUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON IHUCconMaluy, nepuonuudeckui 3akon JI. M. Menneneena,
3aKOH COXPAHEHHUsI MACChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBPAILCHUS dHEPTUU
IpU XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JICKallie B OCHOBE IMOHMMAaHUS NPUYUMHHOCTH HU
CUCTEMHOCTU XHMHWUYECKHUX SIBJICHUU, (haKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyYUeHUH U 0€30TIaCHOM HCI0JIb30BAaHUHM BOXKHEUIITUX HEOPTAHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA;



c(hopMHUPOBAaHHOCTh YMEHUU BBISBIATh XapaKTEPHbIE NPU3HAKU IOHATHUH,
YCTAHABJIMBATh MX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS IPU
ONMCAaHUM HEOPTaHWUYECKHUX BEILECTB U UX MPEBPAICHHIA;

c(hOpMHPOBAHHOCTh YMEHUN HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IS
coctaBieHUs (GOpMya BELIECTB W  YpPaBHEHUA XUMHYECKHX  peaKklui,
cuctematnueckyto HomeHnkinarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIAEIbHBIX
HEOpPTraHMYEeCKUX BEUIeCTB (yrapHbl ras, YIJIEKMCIbIA Ta3, aMMHUaK, raméHas
U3BECTh, HEraluI€Hasi U3BECTh, IUTHEBAsI COAA, IUPUT U APYTHE);

c(hopMUPOBaHHOCTh YMEHUN ONPENENATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS
XUMHYECKUX 3JIEMEHTOB B COEIMHEHUSAX DPA3JMYHOrO COCTaBA, BUJ XUMHYECKOUN
CBsI3M (KOBAJIEHTHAs, MOHHAs, METAJNINYECKasi, BOJOPOJ/IHASI) B COCIMHEHUSX, THII
KPUCTAUIMY €CKOM PEIIETKM KOHKPETHOTO BEIECTBA (AaTOMHAs, MOJIEKYJSpHasi,
MOHHAs1, METAUINYECKAs1), XapaKkTep CpeAbl B BOJHBIX pacTBOPaxX HEOPraH MYECKUX
COCIUHCHMUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHMYECKUX BEIIECTB IO HX COCTaBY K ONPENEIEHHOMY KJaccy/TpyIiie
COEAUHEHNN (IPOCTBIE BEIIECTBA — METAIBI U HEMETAJIbl, OKCUbI, OCHOBAHUS,
KUCJIOTBI, aM()OTEPHbIE THIAPOKCHUIbI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PAaCKPbIBATh CMBICJ NEPUOANUECKOTO 3aKoHa /I
W. MenaeneeBa v IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO, 0ObSICHUTENBHYIO
¥ IPOTHOCTHYECKYIO (PYHKITHUH;

c(hopMUPOBAaHHOCTh YMEHHUI XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX 3JeMeHTOB 1—4 mnepuoaoB Ileproanueckoid CHUCTEMBI
xumuiaeckux diemeHtoB JI. WM. MeHneneeBa, WcCmoyb3yst MOHATHS «S-, P-, -
DIIEKTPOHHBIE opOuTanmy, «IHEPTETUYECKUE YPOBHW, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKHUX IJIEMEHTOB M MX COEIUHEHUI
1o nepuoaam u rpynnam llepuoandeckoit cucteMbl XUMUYECKUX 3y1eMeHTOB Jl. M.
Menneneena;

c(hopMHUpPOBaHHOCTh YMEHUH  XapaKTepH30BaTh (ONMUCHIBATh) OOIIME
XMMHMUYECKHE CBOWCTBA HEOPraHMYECKMX BEIIECTB  Pa3JIMYHBIX  KIIACCOB,
NOATBEPKAATh CYIIECTBOBAHME TI'€HETUYECKOM CBS3M MEXKAY HEOPraHUYECKUMU
BELIECTBAMU C ITOMOIIbIO0 YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIUil;

c(hopMHUPOBAHHOCTh YMEHHS KIaCCU(PUIMPOBATh XUMHYECKHE PEAKIMU 10
pa3MYHBIM MpPHU3HAKaM (YHCIy U COCTaBy pEarvpyrolMX BELIECTB, TEIUIOBOMY
3pPeKxTy peakiuy, U3MEHEHUIO CTEHEHEN OKUCIEHUS 3JIEMEHTOB, 00paTMMOCTH
peaKlny, YYaCTHIO KaTaanu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUN COCTaBJIATh YpPaBHEHHUsS PEaKUUil Ppa3IM4HbIX
THUIIOB, TIOJIHBIE U COKPAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, yYUThIBas
YCJIOBHS, IPU KOTOPBIX 3TU PEAKIMH UIAYT 10 KOHIIA;



C(hopMHUPOBAaHHOCTh YMEHH TPOBOAUTH PEAKLMH, MHOATBEPKIAIOLIHE
Ka4eCTBEHHBIM COCTaB PAa3JMYHbIX HEOPTaHUYECKHX BEIIECTB, paclio3HaBaTh
ONBITHBIM IyTEM HOHBI, IPUCYTCTBYIOIIME B BOJAHBIX pacTBOpax HEOPTraHUYECKUX
BEIIIECTB;

Cc(hopMUPOBAaHHOCTh YMEHHUH pacCKpbhIBaThb CYIIHOCTb  OKHCJIMTEIbHO-
BOCCTAaHOBUTEbHBIX PEAKIUI MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOI'O OajaHca
ITUX pEaKLUi;

c(hOpMHPOBAHHOCTH YMEHUI 0OBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEeaKuu OT Pa3IMYHBIX (PAKTOPOB; XapakTep CMEIICHHUS] XUMHUUECKOTO PaBHOBECHS
B 3aBHCUMOCTHU OT BHemHero Bo3aeictus (mpunuun Jle [latense);

c(hopMHUPOBaHHOCTh YMEHUH XapaKTEpPU30BATh XHUMHUYECKHE MPOIIECCHI,
JeXalye B OCHOBE MPOMBIIUIEHHOTO IOJY4YE€HHs CEPHOM KHUCIIOTHI, aMMHUaKa, a
TaKke C(HPOPMUPOBAHHOCTH MPEACTABICHUN 00 OONMX HAy4YHBIX MPUHIMIAX H
HKOJIOTMYECKUX MPOOIEMax XUMUYECKOT0 IPOU3BOICTBA;

c(hopMUPOBAaHHOCTh YMEHHUI TPOBOJUTH BBIUMCIEHHUS C HCTOJIb30BAHUEM
NOHATHUSL «MaccoBasi JOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH T'a3oOB
OpU XUMHYECKHUX PEaKLMsAX, MacChl BElIECTBA MM 00bEMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce WM 00bEMY OJIHOTO M3 YYACTBYIOLIMX B pPEAKLHU
BEIIIECTB, TEIUIOBOTO 3(dekra peakiu Ha OCHOBE 3aKOHOB COXPAHEHHS] MacChl
BEIIECTB, IPEBPAILEHUS U COXPAHEHUS! SHEPTUH;

c(hopMHPOBAHHOCTh YMEHHUN COOJIIOAATh MpaBuia MOJIb30BaHUS XUMUYECKOM
nocyaoi u JlabopaTOpHBIM OOOpPYJIOBAaHHMEM, a TaKKe MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU MO BBIMIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OTIBITOB;

c(hopMHUPOBAaHHOCTh YMEHHMI IUIAHUPOBAaTh W BBINOJHATh XUMUYECKUN
HKCIIEPUMEHT (pa3yioKeHUE MEepOKCHAa BOJOPOJa B MPUCYTCTBUU KaTalu3aropa,
ONpEeJIe]IeHuEe Cpeabl PpAacTBOPOB BEHIECTB € IOMOIIBIO YHUBEPCAIBHOTO
WHIMKATOPa, BIUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOUN PEaKIIHH,
peakuy MOHHOTO OOMEHa, KaueCTBEHHbIE PEaKUMu Ha cyybdar-, kapOOHAT- U
XJIOPUJ-aHUOHBI, HA KATHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIbHBIX 33Ja4 I10
temam «Metamib» u «Hemeramnbl») B COOTBETCTBUM C MpaBWJIaMHM TEXHUKU
0€30MacHOCTH MpHU OOpaIleHNH ¢ BEIIeCTBAMU U J1a0OPaTOPHBIM 000PYT0BAHUEM,
NPENCTABISATh PE3YNbTaThl XUMHUYECKOTO JKCIepuMeHTa B (opMme 3amucu
YPaBHEHHUI COOTBETCTBYIOUMX pEakUUid U (POpMyIMpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

C(hopMHUPOBAaHHOCTh YMEHUH KPUTHUYECKHM AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIIMIO, TIOJYy4aeMyl0 M3 pa3HbIX HMCTOYHHUKOB (CpeICcTBa MAacCOBOM
KOMMYHUKaluu, UHTepHET u npyrux);



copMUPOBAaHHOCTh, ~ yMEHMl  COOMIOJATh  MpaBWiIa  HKOJOTHUYECKHU
1eJIECO00pa3HOTO TOBEACHUSA B OBITY M TPYIOBOM JAESITEIHLHOCTH B ILEIAX
COXpaHEHMsI CBOETO 3J0pPOBbS W OKPYKAIOWIEW NPHUPOIHOW Cpeabl, OCO3HABATH
OITaCHOCTBH BO3JICMCTBUS HA )KUBbIE OPTAHU3MBI OIIPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHATP Ha mpuMepax CHOCOObl YMEHBIICHUS W
MPEAOTBPAILCHUS UX BPEAHOI'O BO3JECHUCTBUS HA OPTaHU3M YEJIOBEKA;

U1 0Oy4aronMxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHHE
NPUMEHSITh 3HaHWS 00 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHHUSA BEIIECTB U
XUMHUYECKHUX SIBJICHU;

JUIS  CIETBIX U CIIA00BHUIAIMMX OOYYalOMMXCSA: yMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHult JI. bpaiins s 3anucu XUMHUYEeCKUX

bopmyi.



TEMATUYECKOE INTAHUPOBAHHUE
10 KJIACC

HaunmeHOBaHMe pa3ieJioB U

KoauyecTBo 4yacoB

DJlIeKTPOHHBbIe (UG poBbIE)

Ne o/ Konrpoabnsie | IIpakruyeckue
TeM MPOrpaMMBbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoTbI padoThbI
Paznea 1. TeopeTuueckne 0OCHOBBI OpraHuyecKoil Xu MU
IIpeameT oprannveckou
11 xumuu. Teopus cTpoeHus 3 bubnnoreka LIOK
' OPraHUYECKU X COSTUHEHUN A. https://myschool.edu.ru/https ://myschool.edu.ru/
M. byrneposa
Hroro no pazaeny 3
Pasnen 2. YrieBoaopoasl
51 [Ipe nenbHBIE YTIIEBOIOPO ABI 5 https://m.edsoo.ru/7f41837¢c bubanoTeka
' — aJIKAHBI HOK https://myschool.edu.ru/
Henpene e
59 HPCACIBHBL ) 6 1 https //m.edsoo.ru/7f41837c bubnuoTeka
' YFICBOMOPOIbT- ATHCHET, IHOK https://myschool.edu.ru/
QJIKQ/IMCHBI, ATKHHBI
53 ApomMaTtuyeckue ) https://m.edsoo.ru/7f41837c bubanoreka
' YIIIEBOOPOIBI LIOK hittps://myschool.edu.ru/
[IpuponHbIe HCTOUHUKH
24 rieioﬂo 0108 1 HX 3 1 https //m.edsoo.ru/7f41837c bubimoTeka
' Y AOPOA LIOK https://myschool.edu.ru/
nepepaboTka
Htoro mo pazaeny 13
Paznea 3. Kuciopoacoaep:xkamme oprannyeckue coeuHe HUs
3.1 Cnuptsl. ®enon 3 https:bubanorexa LIOK
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https://myschool.edu.ru/
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Anbaerunsl. KapOoHOBBIE

3.2 7 1 https://m.edsoo.ru/7f41837c
KUCITOTHI. CI0KHBIE 3 (U PBI
33 v 3 1 https ://m.edso0.ru/7f41837c bubanorexa
. TJICBOJbI
s OK https://myschool.edu.ru/
Hroro no pazaeny 13

Paznen 4. A3oTcoaep:kaime opranudeckue coejauHeHUs

41 AMUHBI. AMHHOKUCIOTEI. 3 https://m.edsoo.ru/7f41837c bubanorexa
' benku LOK https://myschool.edu.ru/
Hroro o pazaeny 3

Pazgeq 5. BbicokOMoOJIeKYJIIPHbIE COeIMHE HUS

51 [Tnactmaccel. Kayuyxu. 5 https //m.edsoo.ru/7f41837c bubimoTeka
' Bomokna LIOK https://myschool.edu.ru/
Hroro o pasaeny 2

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 34 2 2
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11 KJIACC

KoauuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TEM uudg poBbie
Ne ni/m P Kourpoasbubie | I[lpakruyeckue (i )
NMporpaMMbl Bcero o0pa3oBaTeJibHbIE
padoTsI padoTsI
pecypcsbl
Paznea 1. TeopeTuueckne 0CHOBbI XUM MU
Ctpoenue aromoB. [leprnoanyueckuii 3aKoH https://m.edsoo.ru/7f41837c
1.1 u [lepponnyueckast cuctreMa XUMUYECKHA X 3 bu6nunoreka IIOK
snemenToB /. 1. MennaeneeBa https://myschool.edu.ru/
C M 5 https://m.edsoo.ru/7f41837c
TpoeHHe BelecTBa. MHOToooOpasue
1.2 P H P 4 bubmuorexa [IOK
BeEcTs https://myschool.edu.ru/
https://m.edsoo.ru/7f41837¢c
1.3 XUMUYECKUE PEaKIIUH 6 1 1 bubnmnoreka [IOK
https ://myschool.edu.ru/
Uroro no pazneny 13
Paznea 2. Heoprannueckast XuMust
2.1 Merainisl https://m.edsoo.ru/7f41837c
2.2 Hemerannsr 1 https://m.edsoo.ru/7f41837¢
CBs13b HEOPTAHUYECKUX U OPTaHUUYECKU X bubmorexa [IOK
2.3 2
BEIICCTB https //myschool.edu.ru/
https://m.edsoo0.ru/7f41837c
Hroro no pazgeny 17 bu6muotexa LIOK
https://myschool.edu.ru/
Pasznea 3. XuMusa v )KM3Hb
https ://m.edsoo.ru/7f41837¢c
3.1 XUMHUA U KU 3Hb 4 1

bu6nunorexa IIOK
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Hroro no paszneny
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IIOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoaunyecTBo uyacon DJIeKTPOHHbIE
Ne ¢ poBLIe
Tema ypoka Konrpoasnbie | Ilpakruyeckue
n/n Bcero o0pa3oBaTteJibHbIE
padoTsI padoTsI
pecypcsl
1 IIpeamer opraHMYecKON XUMHH, €€ 1 bu6muotexa LIOK
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE https://myschool.edu.ru/
Teopust CTpOECHUSI OpTAHUYECKU X
2 COG,ZI;)HHCHPII)P'I A.-M l]; JepoBa, €€ OCHOBHbIE 1 bubmmorexa LOK
- VL DYLIIEpoBa, https ://myschool.edu.ru/
MTOJIOKESHUS
[pencraBnenue o kiaccu GpuKaruu
3 oprannvecku x BeniecTB. Homen kinatypa 1 bubmuorexa [IOK
(cucremarnueckasi) U TpUBUAIbHbBIE https //m.edsoo.ru/ff0d23dc
Ha3BaHUs OPTaHUYECKU X BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1 bubnuorexa HOK
TOMOJIOTUY €CKUM PSIIT https //myschool.edu.ru/
5 Meran u 5TaH — NpocTen e 1 bubnuorexa HOK
MPECTABUTEIN aJIKaHOB https ://m.edsoo.ru/ff0d23dc
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTHIIEH U NPOINMIEH — MPOCTEN e 1 bu6muotexa [IOK
MpEACTaBUTEIN ATKEHOB https://m.edsoo.ru/ff0d23dc
8 [Ipaktuueckas pabota Ne 1. «Ilonyuenue 1 1 bu6muotexa LIOK
STUJIEHA U U3YYEHHE €TI0 CBOMCTB» https://myschool.edu.ru/
Ankanuensl. byranuen-1,3 u
9 meTmiOyraauen- 1,3. [TonyueHue 1 bubmmorexa LIOK
yr o ya https ///m.edsoo.ru/ffOdfee2
CHHTETHYECKOTO KaydyKa U PE3UHBI
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Brerunciaenus mo YPaBHCHUIO XUMHYECKOH

bubnuorexa IIOK

10 peaKuuu https://m.edsoo.ru/ffOdfee2
AJIKMHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUS,

11 TOMOJIOTUY €CKUM psill. ALIETHIIEH —p Brommorexa LIOK

o PR https //m.edsoo.ru/ffOdfee2
MPOCTEH M PECTaBUTEb aJIKHHOB

12 Apensl: 0eH30.1 1 Toayosl. TOKCHYHOCTH bu6muotexa LIOK
apeHoB https://m.edsoo.ru/ffOdfee?

13 ['eneTnyeckas CBs3b yriaeBOIOPOJIOB, bubnmnorexa [IOK
NpUHAIIeKAIM X K Pa3JIMYHbIM Ki1accam https //myschool.edu.ru/
[IpupoaHbIe ICTOYHUKH YIIIEBOOPOJIOB :

14 pp . Y o P bubmmorexa [IOK
TPHPOAHBIA a3 U HOHyTHH_'e HEQTAHbIC https //m.edsoo.ru/ffOdfee2
rasbl, He()Th U MPOAYKTHI €€ epepadoTKu
[IpupoaHbIE KICTOYHHUKH YIJIEBOJOPOIOB

15 PP - Y o P bub6nunoreka IIOK
TPUPOHLIH Ta3 1 HOHYTHH__G HEQTAHBIC https://m.edsoo.ru/ffOdfee2
rasbl, He()Th U MPOAYKTHI €€ TepepadoTKu

16 Kontponesnas paborta o pazueny bubnnorexa LIOK
«YTIeBOo0p 01bI» https://myschool.edu.ru/

17 [Ipe nenbHBIE OHOATOMHBIE CIUPTHI: bubnmnorexa [IOK
METaHOJI U 3TaHoJ. BogopoaHas cBs3b https://myschool.edu.ru/

18 MHOroaToOMHbIE CIIUPTHI: 3TUJICH NINKOJIb U bu6muoteka LIOK
DJIMLIEPUH https://m.edsoo.ru/ff0d23dc

19 DeHoI: CTpOeHUE MOJIEKYJIIbI, (M3UUECKUE U bubnmnorexa [IOK
XAMHYECKUE CBOMCTBA, MPUMEHEHHE https://m.edsoo.ru/ffOdfee2

20 Anbaeruipl: GopMaIbISTHI U bubnmnorexa [IOK
aneTaibaeru . AleToH https://m.edsoo.ru/ffOdfee?

21 OIHOOCHOBHBIE MPEIEIIbHBIE KApOOHOBBIE bubnmnorexa [IOK
KUCJIOTBI: MypaBbHHAsl U YKCYCHAs https //myschool.edu.ru/

22 IIpakrtuueckas pabota Ne 2. «CBoiicTBa bu6muotexa [IOK
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pacTBOpa YKCYCHOM KHCIOTBI»

https://myschool.edu.ru/

CTeapI/IHOBaH " OJICMHOBAas KMWCJIOTHI, KaK

bu6nuoreka IIOK

23 MPEICTAaBUTEIHM BBICIIM X KapOOHOBBIX https 7/m.edsoo.ru/ffOdfee2
KHCIIOT
MpbL1a KakK COJIM BBICIIM X Kap OOHOBBIX bubanoreka [IOK
24 .
KHCJIOT, HX MOIOIIee JIelCTBHE https://m.edsoo.ru/ff0d23dc
CnoxHbie 3 pupbl KaK MPOU 3BOJIHBIC
25 Ka 6OHOBBIE) KEICJ'IOT r II/:I) onnj CIIOKHBIX bubmorexa [IOK
P - LMD https ://m.edsoo.ru/ffOdfee2
3upoB
XKupsl: ruaponn 3, npUMEHEHNE, bu6muotexa LIOK
26 _
OuooTHYecKasi poJib KUPOB https //m.edsoo.ru/ffOdfee2
YrieBoabl: cOCTaB, KI1accH (pu Kaljus.
27 BaxcHeﬁHume npe CTaBI/ITeﬂi' FJ'III-IOKOSa bubmmorexa LIOK
el ' ’ https //m.edsoo.ru/ffOdfee2
(bpykro3a, caxaposa
28 Kpaxman u uenntono3a Kak MpupoIHbIE bubnuorexa IOK
MOJUMEPBI https //m.edsoo.ru/ffOdfee2
KouTponsaag padoTa mo pasuen
29 «KI/ICEO 07ICO pe Ka eI()) FaHI/I}iIeCKI/Ie bubmorexa [IOK
POACOACpIKAIIIC Op https://myschool.edu.ru/
COCITMTHEHU S
30 AMUHBI: MCTUJIAMUH U aHUJIUH bubmrorexa LIOK
https //myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aMOTepHBIS
31 OpraHUYECKHUE COCTMHEHUS, U X brommorera TIOK
p 4 > https://m.edsoo.ru/ff0d23dc
Oounosiornueckoe 3HadeHue. [lenTu sl
39 benku kak npupoaHsie bu6muotexa [IOK
BBICOKOMOJICKYJISIPHBIE COEIMHCHUS https //myschool.edu.ru/
[Mpomexyrounas arrectanus. OCHOBHbBIC
Bbub6nuorexa IIOK
33 MOHSATHUS XUMHH BBICOKOMOJIEKYIISIPHBIX

COeTNHEHNN

https://m.edsoo.ru/ff0d23dc
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OCHOBHEIE MCTOJAbI CHHTEC3a

34 . 1 bubmuorexa [IOK
BBICOKOMOJIEKYIISIPHBIX COETUHEHUM. https //myschool.edu.ru/
[TmacT™Macchl, Kay4yKu, BOJIOKHA
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11 KJIACC

KoanyecTBo 4yacon DJIeKTPOHHbIE
Ne n( poBbie
Tema ypoka Kourpoasbusie | Ipakrudeckue
n/n Bcero o0pa3oBaTeJibHbIE
padoTsI padoTsI
pecypebl

1 XUMUYECKUN 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 bubmuotexa LIOK
KOH (U TypaIus arToMoB https://m.edsoo.ru/ffOdfee2
Ilepnognueckuii 3axkoH u Ilepnoandeckas
CHCTeMa XU MHUYECKU X 3JieMeHTOB [[. . bubnmoreka [IOK

2 . 1 .
MeHpeneeBa, UX CBsi3b C COBPEMEHHOMU https ://m.edsoo.ru/00ad9a50
TEOpUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKU X JIEMEHTOB U UX COSAMHEHUI TTO

3 TpynmaM v rnepuojam. 3Ha4eHue 1 bubnnoreka [IOK
MEPUOANYECKOTO 3aKOHA U CHCTEMBI https://m.edsoo.ru/ff0d23dc
xumuueckux anemenToB J. . MeH fgeneeBa B
pa3BUTHH HAYKU
Ctpoenue BemecTBa. XMMHUUYECKas CBs3b, €&

4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJIEHTHOMN 1 buomnorexa [IOK

AbL; P https://m.edsoo.ru/ffOdfee2

cBsi3u. BosopoaHas cBsi3b
BaneHTHOCTB. D1E€KTPOOTPUIIATENBHOCTb.
Crenens okucieHus. BemecTBa bubmorexa IIOK

5 1 _
MOJIEKYISPHOTO U HEMOJIEKYJISPHOTO https://m.edso0.ru/00ad9a50
CTPOCHMUS
[loHsiTue 0 AMCHEPCHBIX CUCTEMAX.

6 HcTuHHBIE U KOJUTOUHBIE PACTBOPBI 1 bubnuorexa LIOK

A p PbL. https://m.edso0.ru/00ad9a50

MaccoBasi 107151 BEILIECTBa B PacTBOpPE
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Knaccu ¢ukanust 1 HoMeH K1atrypa
HEOPraHUYECKU X coeMHeHnN. ['eHeTnueckas

bubnmuorexa ILIOK

7
CBSI3b HEOPraHUYECKU X BEILECTB, Pa3IMYHbIX https //myschool.edu.ru/
KJIaCCOB
Kraccu ¢ukarmst XaMH4eCKU X peakiuii B
HEOPraHUYECKON M OPraHNYECKOU XUMHUU.
8 3aKOH COXpaHEHHs MacChl BEILECTB; 3aKOH bubmmorexa [JOK
P = ’ https ://m.edsoo.ru/ff0d23dc
COXpAaHEHUS M MIPEBPAIICHUS YHEPTUH TTIPH
XUMHYECKH X PEaKIUSIX
9 CxopocTtb peakuuu. O6paTuMbIe peaKiyu. bubnuotexa LIOK
XUMHYECKO€E paBHOBECHE https ://m.edsoo.ru/00ad9a50
[Mpakruaeckas padota Ne 1. «BiustHue
10 pazITu4YHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON pEeaKum»
DnekrponuTuueckas auccounanus. [lonstue
1 0 BozopoaHoM nokazatene (pH) pactBopa. bubmorexa [IOK
Peakiuu nonHoro oomena. ['maposnus https://m.edsoo.ru/ffOdfee2
OPTaHWYECKU X U HEOPTaHUYECKHU X BEINCCTB
OKUCITUTEN bHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
12 Ilonsite 00 3JIEKTPONIM3E PaCIIaBOB U bubmorexa [JOK
. p p https://m.edsoo.ru/00ad9a50
pPacTBOPOB coJieit
13 KonTponbHas pabota o pasaeny bubnuotexa LIOK
«TeopeTnyeckue OCHOBBI XMMUU » https //myschool.edu.ru/
Mertamiel, ux nonoxenue B lleprnoanyeckoit
CHCTEME XU MHYECKU X 3JieMeHTOB [[. N.
Bubnuotexa IIOK
14 MeneneeBa 1 0COOCHHOCTH CTPOCHUS

atoMoB. O0ume pu3nyeckue cBoiicTBa
METaJIIOB

https://m.edsoo.ru/ffOdfee2
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CruiaBbl METAJIIOB. DJIEKTPOXUMUYECKUN Pt

Bbubnmuotexa IIOK

15
HaMpspKeHU I METajioB https://m.edsoo.ru/ffOdfee2
XUMHUUECKHE CBOMCTBA BaXKHEW I X METAJLJIIOB
16 (HaTpu#, Kajaui, KaablIMi, MAaTHHH Bubmorexa LIOK
pHH, . ’ i, _ ’ https://m.edsoo.ru/ff0d23dc
ATIOMUHUN) U UX COCTMHEHHI
17 XuMHYEeCKHE CBOMCTBA XpOMa, MEAU U UX bubnnoreka [IOK
COEIMHEHU https://m.edsoo.ru/ffOdfee?
18 XuMHUYeCcKHe CBOMCTBA IMHKA, KeJie3a U UX
COETMHEHU I
[Ipakrnueckas padota Ne 2. "Pemenue
19 AKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME buomiorexa [OK
p 8 https //m.edsoo.ru/ff0d23dc
«Mertanib»"
Hemeranmbl, uX mojoxeHune B
20 [lepronnueckoi cucreMe XMMUYECKU X bubnmuorexa ILIOK
sneMeHToB []. 1. MeHneneeBa u 0coOEHHOCTH https://myschool.edu.ru/
CTPOCHUS aTOMOB
@uU3NYECKHE CBOMCTBA HEMETAIIIOB.
21 AnnoTponus HEMETAIJIOB (Ha pUMepe bubmnorexa LIOK
p p P https://m.edsoo.ru/ffOdfee2
KUCJIOPOAa, cepbl, pocdopa u yriiepoaa)
99 XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX bubnuotexa LIOK
COEIMHEHUH https://m.edsoo.ru/00ad9a50
23 XuMHYECKUEe CBOMCTBA a30Ta, ¢ocodpa u ux
COETMHEHU I
XuMHUUYECKUEe CBOMCTBA yIJIepO/1a, KPEMHUS U bubnuorexa LIOK
24 . _
HUX COEeIUHEHU I https://m.edsoo.ru/ff0d23dc
[IpuMmeHeHnEe BaXKHEN I X HEMETAIJIOB U UX bubnmoreka [IOK
25 .
COCIMHEHU I https://m.edsoo.ru/00ad9a50
26 O06001eHE ¥ cUCTEeMaTH 3alUs 3HAHUHN 110 bubnuorexa [IOK
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TeMe «Hemerannel». BeruuciaeHnus mo
YPaBHCHUAM XUMUYCCKU X peaKI_II/Iﬁ u
TCPMOXUMUYCCKUEC paCLIéTBI

https://m.edsoo.ru/ff0d23dc

[Ipakrtuueckas padora Ne 3. «Pemenue

bubmuotexa IIOK
27 SKCIIEPUMEHTAIBHBIX 3334 10 TEME 1
https //myschool.edu.ru/
"Hemetamibr"»
KonTponbHas pabota no remMam «MeTamisl» U bubnuotexa [IOK
28 1 _
«Hewmetamnbi» https://myschool.edu.ru/
29 Heopranndeckue u opraHM4ecKkue KUCIOTHI. 1 bubnmnorexa [IOK
Heopranudeckue n opraHnyeckre OCHOBaHUs https ://m.edsoo.ru/ff0d23dc
AmpoTtepHbIe HEOpTaHUYECKUE U
30 OpraHuYecKre coennHeHus. ['eHeTnueckas 1 bubnuoreka LIOK
CBsI3b HEOPTraHUYECKU X U OPTAaHUIECKHU X https://m.edsoo.ru/ffOdfee2
BEIIECTB
[Tpomexxkyrounas arrectarus. Poib xumuu B
31 00ecCIIeUeHHH 3 KOJIOTHYECKOM, 1 bubmuorexa [IOK
SHEPreTUUECKON 1 MU INEBOI O€30MTaCHOCTH, https ://myschool.edu.ru/
Pa3BUTHH MEIUIIHHBI
[IpencraBnenust 06 0O X HAYIHBIX
32 an/IIfI[ HATax I OMLIHm:f{Horo }1]1q0n YeHUS 1 bubmorexa [IOK
P HU P Y https //m.edsoo.ru/ffOdfee2
Ba)KHEH IIIMX BEINECTB
33 UenoBek B MUPE BEIECTB U MAaTEPUATIOB 1 Bubmmorexa LIOK
pe et P https ://m.edsoo.ru/ffOdfee2
Bubnuotexa IIOK
34 XUMHS 1 3710pOBLE HE0BEKa ! https ://m.edsoo.ru/ffOdfee2
OBLIEE KOJIMYECTBO YACOBTIO ITPOTPAMME 34
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YYEBHO-METOANMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* Xumus, 10 kmacc/ I'abpuenssa O.C., O61ecTBO ¢ orpaHUuICHHOM
OTBETCTBEHHOCTHIO «[PODAY»; AxumonepHoe o61ecTBo «M3marenbcTBo
«IIpocsemeHue»

» Xumus, 11 kiacc/ I'abpuensia O.C., OO11ecTBO ¢ OrpaHUuYEHHOM
O0TBETCTBEHHOCThIO «[IPO®DAY; AkimonepHoe obiecTBo «M3aaTenpcTBo
«IIpocsemenue»

* Xumus, 10 knacc/ I'abpuensn O.C., OO1IecTBO ¢ OrpaHUUYEHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; AkimonepHoe obmecTBo «M31aTenpcTBO
«IIpoceemieHue»

» Xumus, 11 knace/ 'abpuensia O.C., OO1IecTBO ¢ OrpaHHYeHHON
O0TBETCTBEHHOCThIO «[[PO®DAY»; AkionepHoe o0mecTBo «M31aTenscTBO
«IIpoceemieHuey

METOAUYECKHUE MATEPUAJIBI JISI YUUTEJIA

Beenure 1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumust Metoanyeckoe nocooue —
06a30BbI ypoBeHbY» - M.: [Ipoda 2022 rox.

2. O.C.TI'abpuensn, U.I'.OctpoymoB, «O011ast XuMusi B TeCTax, 3ajadyax,
ynpaxkHeHusx. 11 kmace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensH, [LH.bepeskun, A. A.YmakoBa «Xumus 11 knacce:
KonrtposbHbie 1 mpoBepoUHbIe pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuemnsn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hactonbhnas kaura misa yautensi». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.T'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
HacTonmphas kaura qist yautens». Yacts 2 — M.: llpoda, 2022 ro.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I".OctpoymoBa «3agauu 1o XuMuu u
crocoObl ux pemerus» - M.: «Ipoda», 2021ro.

7. B.I'. lenucoBa «Xumus 11 kjnacc noypoUHbI€ IJIaHbI 110 y4EOHUKY
O.C.I'abpuensna, I'.I".JIpicoBoip» - Bonrorpam Yuutens 2018ro.

8. M.A.Ps6oBa, Y.HO.Hesckas, P.B.JInako «Tectel o xumuu 11 kmaccy, - M.:
Dk3ameH, 2019r.

9. 9. O.C.I'abpuensn, N.I".octpoyMoB « XUMHYECKHI SKCTIEpUMEHT B 1mKoje 11
kiaccey; - M.: Jlpoda. — 2019 rog.

IMU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

http ://www.chemnet.ru I'azera « Xumust» 1 cailT 1js yaurtesst « 5 uay Ha ypok
XUMHID

http://him.1september.ru Exunas xomrekius LIOP: [IpeameTHast KOJIICK NS
«XUMHUSI»



http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE
skcniepuMenTsl : xumusi. Kosekuust Poccuiickoro o01ieo0pazoBaTeabHOTO
nopTrana

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. AnmukOGepoBoii

http ://www alhimik.ru Bcepoccuiickas onumIinaia mKoJIbHAKOB 10 XUMHH
http://chem.rusolymp.ru Opraandeckas XuMus : 3JICKTPOHHBIA yI4eOHHK TSI
CPEIHEHU MIKOJIbI

http ://www.chemistry.ssu.samara.ru OCHOBBI XHMHU : JIEKTPOHHBIN YICOHUK

http ://www hemi.nsu.ru OTKpbITBIA KOJUTEIHK: XUMUS

http ://www.chemistry.ru

JlucTaHIIMOHHASI OJTUMITNA/IA 10 XUMHUU: TEIEKOMMYHHU KAIUOHHBII
00pa3zoBarenbHbINA TPOEKT

Peaym3anuss naHHOM mOporpaMMbl  €CTECTBEHHO-HAYYHOW  HAINPABJIECHHOCTH
MpEeNyCMaTpUBaeT HUCMOJb30BaHHE OOOpPYJOBaHUS, CPEACTB OOy4YeHUs W
Bocriutanust llentpa «Touka poctay. udpomas mnaboparopuss no XUMHH
(yaennueckas), ToBapHbIN 3HAK: « Apxumeny, Tum nosas3oBarens: O0ydaromuiics
[IpeamerHas o06macTh: XumMust

OOecrmeunBaeT BBITIOJIHEHUE J1A0OPATOPHBIX PabOT MO XWMHHM Ha YpPOKaxX B
OCHOBHOM IIKOJIE M HPOEKTHOUCCIIEAOBATENbCKOW JEATEIILHOCTH YyYallUuXCs
becnipoBOAHO MyJIbTUIATYMK 10 XUMUHU, BCTPOEHHBIE TATYMKH, IT. 6

Tun natunkos: Jlatuuk ypoBHs pH, JlaTunk 351eKTpU4ECKOM MPOBOIUMOCTH,
JlaTyuk Temieparypsl UCCIIEAyeEMOU cpensl, JlaTuuk-komopumerp, Jlaruuk
TEMIIEPATypbl TEPMONIAPHBIM, [[aTuMK TeMnepaTypsl OKPYKarOIIEH CPEbI.
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