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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMUHU Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHus pa3paboTaHa Ha
ocnoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanumn», TpeOOBAaHMI K pe3yiabTaTaM OCBOCHUS (QelepaibHOM 00pa3oBaTEeIbHOM
nporpaMmsl cpeaHero odmero oopazosanus (POII COO), npeacrapneHHbIX B DeepaibHOM
rocygapctBeHHOM oOpazoBarensHoM cranaapte COO, ¢ yuérom Konneniuu mpenoiaBaHus
yueOHoTro npenMeTa «XuMus» B 00pa3oBaTelbHBIX opranu3anusx Poccuiickoit denepanmm,
peann3yonMx OCHOBHBIE 00pa3oBaTeibHbIE NPOTPAMMBI, W OCHOBHBIX ITOJIOKEHHH
«Ctparerun pa3Butus Bocrnutanus B Poccuiickort denepanuu Ha nepuon mo 2025 roma»
(Pacnopsokenue [IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKEe MPOrpaMMBbl MO XUMHH, K ONPEACICHUI0 OOIIei
cTpaTerud OOYyYeHHWs, BOCHHTAHUS W PAa3BUTHA OOYYaIOIIMXCS CpPEIACTBAMHU YUeOHOTO
npenMera «Xumus» st 10—-11 kmaccoB Ha 6a30BOM YpOBHE COCTABWJIM KOHIIENTYaJbHBIE
nojoxenus GI'OC COO o B3auMOOOYCIOBICHHOCTH II€JIeH, COJEp)KaHHs, PEe3yJIbTaTOB
o0Oy4eHHs 1 TpeOOBaHH K YPOBHIO TOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, [I0JIy4a€MOE€ BBIyCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHu3alluM, SIBJSIETCS HEOTHEMJIEMOW 4YacThlo HUX o00pa3oBaHHOCTH. OHO CITY)KUT
3aBEpINAIOINM ATAIIOM PEaH3aluy Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, TPHUCYIUX IEJOCTHOM CHUCTeME XHUMHUYECKOTO O00pa3oBaHHsS. OJTH IEHHOCTH
KacaloTCs TIO3HAHMS 3aKOHOB MPUPOIbI, (GOPMHUPOBAHMSI MUPOBO33PEHUS U OOIIEH KyIbTYphl
YeloBeKa, a TaKXKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
npUpoaHON cpene. Peanusyercs xumuyeckoe oOpa3zoBaHuE OOy4aromIMXCS Ha YpOBHE
cpenHero oomero oOpa3oBaHMs CPEICTBAMH y4eOHOTO MpeaMmeTa «XUMUs», COACpKaHUuE U
MOCTPOCHUE KOTOPOTO OMpEENECHbl B MpOTpaMMe MO0 XUMHUHU C YYETOM CHEHU(PHUKU HAYKU
XUMHH, €€ 3HAaYCHUs B IO3HAHUH MPHUPOJILI U B MaTepualbHON KU3HU 00IECTBa, a TAKXKE C
y4€ToM OOMIMX IeJIeld U MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpenHero ooOmiero oopazoBanus B Poccuiickoit deneparumn.

XUMHSA Kak »JIIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIrpaeT ocoOyi poJib B
COBPEMEHHOM IMBUJIN3AlIUY, B CO3JJaHIH HOBOI 06a3bl MaTepHalibHOM KyabTypbl. OHAa BHOCUT
CBOM BKJIaJ B (pOpMHpOBaHHE PAIIMOHATLHOTO HAYYHOTO MBILIUICHUS, B CO3JaHHUE LIEJI0CTHOTO
Mpe/ICTaBiICHUs] 00 OKPY)KAIoIIeM MHUpE KaK O €IMHCTBE MPHUPOJAbI U YENOBEKa, KOTOPOe
dbopMupyeTcs B XMUMHUU Ha OCHOBE TIOHMMaHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIET0 MHPa,
OCO3HAHHS B3aUMOCBSI3M MEXK]y CTPOCHHUEM BEIIEeCTB, UX CBOWCTBAMU U BO3MOXKHBIMU
o0nacTsIMu MIPUMEHEHHUS.

TecHo B3auMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMd, XUMHS cTajia
HEOTHEMJIEMON YacThbI0 MUPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPyAa U
KHU3HU Kaxaoro uieHa ooOmiectBa. CoBpeMeHHas XMMMsS KaK HayKa CO3WJATeNIbHas, Kak
HayKa BBICOKMX TE€XHOJIOTMH HamlpaBjeHa Ha pellleHHe TI00albHBbIX MpoOjIeM YCTOHYMBOTO
pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOW, OSHEPreTHYECKOM, NHIIEBOH, HKOJOTHYECKOM
0€30MaCHOCTH U OXpaHbl 3/J0POBBS.

B cooTBercTBUUM ¢ OOLMMHM IENSAMHU W NMPUHLUIAMHM CPEIHEro oO0Iero oopa3oBaHUs
cogepxkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIii  ypOBEHb HM3y4YEHUs)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOArOTOBKY OOYydYaroLIuxcs,
HEOOXOJUMYI0 UM JUIi BBIPAOOTKM MHPOBO33PEHUYECKMX OPHUEHTHPOB, YCIELIHOTO



BKJIIOYECHHUSI B JKU3Hb COIMYMa, INPOJODKEHUS 00pa3oBaHMS B pa3IMYHBIX O0JacCTAX, HE
CBSI3aHHBIX HEIIOCPEJCTBEHHO C XUMUEH.

CocTaBnsiomuMu IpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckast
xuMus» U «OOmIas M HeopraHWvyecKas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEPKaHHS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUU 110 HEOPraHUYECKON XUMUH (C
BKJIFOUEHUEM 3HAHUU M3 OOILIEeH XMMHUHU) U OpraHndyeckol xumuu. PopMUpOBaHUE JTaHHOU
CHCTEMBI 3HAHUI MPHU U3y4YEHUH TpeMEeTa 00eCIIeYnBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa conepkanus KypcoB — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas XUMHUsS» copmMupoBaHa B IporpamMme MO XMMHH Ha OCHOBE CHCTEMHOTO
MOJX0J1a K M3YyYEHUI0 yueOHOTO Marepualia U 00yClIOBJIEHA MCTOPHUYECKH 00O0CHOBAHHBIM
pPa3BUTHEM 3HAHWW Ha ONPENEIEHHBIX TEOPETUUECKUX YPOBHAX. TakK, B Kypce OpraHu4ecKon
XMMHMM BEIIECTBA pPAacCMaTpUBAIOTCSI Ha YPOBHE KJIACCHUYECKOM TEOpHUH CTPOCHHS
OpraHMYECKHUX COEAUHEHMH, a TakKe Ha YpPOBHE CTEPEOXMMUYECKHMX U DBJIEKTPOHHBIX
MpesicTaBiIeHU 0 cTpoeHuH BeulecTB. CBeneHus: 00 M3ydyaeMbIX B Kypce BEIIecTBaxX JAloTCs
B Pa3BUTHH — OT YIJIEBOJOPOJOB JO CJIOXKHBIX OMOJIOTMYECKH AKTUBHBIX COeAUHEHHH. B
Kypce OpraHMYecKOM XMMHUU TOTy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmero oOpa3oBaHUsi TIEPBOHAUYATIBHBIE TMPEACTABICHUS O  XHUMHUYECKOM  CBSI3H,
KJIaCCU(UKAMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHMUS,
0 XMMHUYECKOW PEaKIINH.

[Tox HOBBIM yrJIOM 3peHUs B IpeaMeTe «XuMus» 0a30BOTO YPOBHSI pacCMaTpUBaeTCs
W3YYECHHBII Ha YypPOBHE OCHOBHOIO OOIIero oOpa3oBaHUs TEOPETUYECKUN MaTepual u
(bakToNOrMuecKue CBEACHUSA O BEIIECTBAX W XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmasi 1 HeopraHudeckas: XUMuUs» 0OydalolUMCsl PEAOCTaBISETCSI BOZMOKHOCTh
OCO3HATh 3HAYEHHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOA0JIOTHMUECKUX
MO3ULMH, TIyO)Xke IMOHATh HCTOPHUYECKOe HU3MEHeHHe (YHKIMA 3TOro 3akoHa — OT
00001I1aroIIeH 10 0OBACHSIONIEH U MPOTHO3UPYIOIESH.

Enunas cucrema 3HaHMI O BAXXHEMILINX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX
U NPUMEHEHUH, a TAKKE€ O XUMHUUYECKHX PEAKUUAX, MUX CYHUHOCTH M 3aKOHOMEPHOCTAX
MpoTeKaHus AonoiHseTcs B Kypcax 10 u 11 kimaccoB anemMeHTaMu COAEpKaHUsl, UMEIOIUMU
KYJIbTYPOJOTHYECKHI ¥ TMPUKIAAHON XapakTep. DTHU 3HAHUSA CHOCOOCTBYIOT MOHUMAaHHIO
B3aMMOCBSI3M XUMHHM C JIPYTMMH HayKaMH, PACKpbIBAIOT €€ poJib B IO3HABATEIbHOW U
MPAKTUYECKON JeSITebHOCTH YelIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY
TBOpUECTBA B O0O0JIACTU TEOPUU U NPAKTHUECKUX MPUIONKEHUN XUMHH, MOMOTArOT
BBIITYCKHUKY OPHEHTHPOBAThCS B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX MpOOIeMax,
CBS3aHHBIX C XWMHEH, KPUTHYECKH OCMBICIMBAaTh HMH(OpPMALMIO M TPUMEHSATH €€ Uit
MONOJHEHMWS] ~ 3HAHUM,  pPEIIEHWs  HMHTEIUIEKTYalbHBIX M OKCHEPUMEHTAJIbHBIX
HCCIIeIOBaTeNIbCKUX 3a7ad. B nenom conepikanue ydeOHOro mpeamera «XUMHsD JTaHHOTO
YPOBHSI M3Y4€HHsI OPUEHTHPOBAHO HA (POPMUPOBaHHE y OOYUYAIOLUINXCS MUPOBO33PEHUYECKOM
OCHOBBI JJIs1 TOHMMaHUsA GWIOCOPCKUX UAEH, TAaKMX Kak: MaTepHalbHOe €IMHCTBO
HEOPraHN4eCcKOro ¥ OPraHu4ecKoro Mupa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM
U CTPOEHHEM, IIO3HABAEMOCTb IPUPOJHBIX SBICHUM IIyTEM OKCIEPUMEHTA WM PELIEHUS
MIPOTHUBOPEUUI MEXAy HOBBIMU (DaKTaMH U TEOPETUUYECKUMHU HPEINOCHUIKAMH, OCO3HaHHE



PO XMMHUU B PEIHICHHH OHKOJOTHUECKUX MpolieM, a Takxke mpodieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JJaHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B muiane pemeHus 3ajad BOCIHUTAHMS, PA3BUTHUS U COLMATM3AIMU OOYYAIOIIMXCS
MPUHATBIE MPOrPaMMOIl IO XMMHUHU HOJXOJbl K ONPEAEICHUIO COJAEP)KAHUS U NOCTPOCHUS
npeaMera  MpeayCMaTpuBalOT — (OPMHPOBAHWE  YHUBEPCAIBHBIX  Y4EOHBIX — JICHCTBHIA,
uMerolux 0a30BO€ 3HAYEHUE Ui Pa3IMYHBIX BUJOB JIEATEIbHOCTU: PELIECHUS IpoOiieMm,
MOUCKA, aHaiuu3a W o0paboTKM HH(pOpPMAHMK, HEOOXOJUMBIX Il MPUOOPETCHHS OIBITa
MPaKTUYECKOW U HCCIIEIOBATEIbCKON JESITEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B
MIO3HAHUU XUMUHU.

B npakTuke npenojaBaHus XMMHUHM KaKk Ha YpOBHE OCHOBHOT'O 00ILEero oOpa3oBaHus,
TaK U Ha YpOBHE CpEAHEro oOIero o0pa3oBaHUs, NMPU OINPENEICHUU COJIEpKaTeNbHON
XapaKTEePUCTUKH IieJIeld M3Y4eHHUs IMpeAMETa HallpaBICHHEM IEPBOCTENEHHON 3HAUMMOCTH
TPaJMLMOHHO TMpU3HAETCS (QOPMHUPOBAHHME OCHOB XHMHUYECKOM HAayKHM Kak o00yacTu
COBPEMEHHOTO E€CTECTBO3HAHHUS, NMPAKTUUYECKON NEATEIbHOCTH YEJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHpPOBOM KyibTypbl. C METOAMYECKOW TOYKM 3pEHUS TaKOM MOIXOI K
OTIpEJIeNICHUIO 1eJIel N3YUeHUs IIpeIMeTa SIBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO JaHHOM TOYKe 3pEHUS IVIaBHBIMU LIETSIMHU U3Y4EHUS IpeameTa «XUMHs Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (QopMHpOBAaHHE CHUCTEMBl XMMHYECKUX 3HAHWW KaK Ba)KHEWIEW COCTaBISIOMIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOM JIeKaT KIH0UEeBbIE€ OHSITHS,
(GyHIaMEHTaJIbHbIE 3aKOHbI U TEOPUHM XUMHUH, OCBOCHHUE fA3bIKAa HAayKH, YCBOCHUE U
MIOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOLIEHMH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAaKOMJICHHE C UCTOPHUEH UX PA3BUTHUSA U CTAHOBJICHHS,

e (opMUpPOBaHME U Pa3BUTHE NPEACTABICHUN O HayyHBIX METOJAaX IMO3HAHUS BELIECTB
U XUMHYECKUX  peakuuil, HeoOXOIUMBIX Ui  NPUOOpETeHHs  yMEHMH
OPHUEHTHPOBATbCA B MMPE BEILNECTB U XMMHYECKUX SBICHUH, MMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HU;

® Da3BUTHE YMEHUH U CHOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U
OOBSICHEHHEM XHMHMYECKOTO SKCHEPUMEHTa, COOJIOAEHUEM MpaBuil 0e3011acHOro
oOpaleHus ¢ BeleCTBaMU.

Hapsiny ¢ atum, copepkarenpHas XapaKTepUCTHKA LEJIeH U 3aJa4 U3y4eHHs IIpeaMeTa
B IIporpaMMe IO XHMHMHM YTOYHEHAa M CKOPPEKTHpOBaHa B COOTBETCTBUU C HOBBIMHU
IIPUOPUTETAMHU B CUCTEME cpesiHero obuiero oopazoBanust. CeroHs B NIpenoJaBaHUU XUMUU
B Oojblled cTeneHu OTAAETCS MNPEANOYTEHHE IMPAKTUYECKONH KOMIIOHEHTE COJepKaHUs
oOy4yeHUs, OpPUEHTUPOBAHHONW Ha TOJTOTOBKY BBIIYCKHHKAa 001Ie00pa3oBaTeIbHOMN
OpraHu3alluM, BJIAJCIOLIET0 HEe HAOOpOM 3HAHUHM, a (PYHKIMOHAJIBHOW IpaMOTHOCTBIO, TO
€CThb CIocOo0aMM M YMEHUSIMH aKTUBHOTO MOJYYEHUs 3HAHUW U IPUMEHEHUS UX B pealbHOU
YKU3HU JJIS PELLIEHUS IIPAaKTUYECKUX 3a/1ad.

B cBsa3u c 3TMM npu u3ydeHuM npeaMera «XUMHS» JOMHHHMPYIOLIEE 3HAUYEHUE
pUOOPETAIOT TaKKE 1NN U 3a/1a4H, KaK:

ajanTanus OOydaloUIMXCsl K YCJIOBUSAM JUHAMUYHO pPa3BUBAIOIIErOCsS MUDA,
(dbopMuUpOBaHME HWHTEIUIEKTYyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pazoBaHMIO,
COTPYOHHYECTBY, CAMOCTOSITEIbBHOMY MPUHSATUIO TPaMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;



¢dopmupoBaHre y OOYYarOIIUXCS KITIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHIA),
HMCIOIIMX YHUBCPCAJIBHOC 3HAUYCHUC MJIA Pa3JINYHBIX BHUJAOB ACATCIBHOCTU: PCIICHUA
npo0isieM, OUCKa, aHaiau3a U 00paboTKu MH(pOpMAIMK, HEOOXOJUMBIX JJIS NMPHOOpPETeHUs
OIlbITa ACATCIBHOCTHU, KOTOpAasd 3aHMMACT BAXXHOC MCECTO B IMO3HAHHMU XMMHHU, a TAKIKC IJIA
OLIGHKA C TO3WIHUH DKOJOTHYECKOW O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB H
XMMUYECKUX MPOIIECCOB HA OPraHU3M YeJIOBEeKa U MPUPOIHYIO CPELY;

pPasBUTUC IIO3HABAaTCJIbHBIX HHTCPECCOB, HHTCIIJICKTYaJIbHbIX u TBOPYCCKHUX
CIOCOOHOCTEH 00yJarOIUXCS: CIIOCOOHOCTH CaMOCTOSITENIEHO MPHOOpPETaTh HOBBIC 3HAHUS
II0 XUMHHU B COOTBETCTBHUU C KXKU3HCHHBIMUN HOTpC6HOCTHMI/I, HCIIOJIb30BaTh COBPEMCHHBIC
MH(POpPMAIIMOHHBIE TEXHOJIOTUU ISl MOWMCKA W aHaiW3a Y4eOHOW M HAy4YHO-TIOMYJSPHOM
nH(pOpMaLUK XUMUYECKOTO COJEPIKAHUS;

dbopMupoBaHHEe ¥ pa3BUTHE Y OOYYAIOUIMXCS AaCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS,, HAOIOJAaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HCO6XOZ[I/IMI)I, B HaCTHOCTH, IIPH IUITAHUPOBAHUHU U MTPOBCACHUHU XUMHUYCCKOTO SKCIICPUMCHTA,

BOCITUTaHHE y oOydarouuxcs yOexAEHHOCTH B I'yMaHHUCTHYECKOW HampaBJI€HHOCTH
XUMHHM, €€ BaXHOW POJIM B pEHIeHUH TJ00aJdbHBIX MpoOJIeM  palMOHAIbHOTO
MMPpHUPOAOIIOJIB30BaHMs, IMOMOJHCHUA SHCPIECTHYCCKHUX PECYPCOB U COXPAHCHUA HNPHPOAHOIO
paBHOBECHS, OCO3HAHHs HEOOXOJWMOCTH OEpeXKHOTO OTHOIICHUS K IPHPOJIE U CBOEMY
3I0POBBIO, a TaKXe TMPUOOPETEHHUs OIbITa HWCIOJB30BAHUS TIOJYYEHHBIX 3HAHUM IS
IMPUHATHA I'PaMOTHBIX peIHeHI/II\/'I B CUTyallusX, CBA3AaHHBIX C XUMUYCCKHMU SABJICHUSAMU.

B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XuMHUs» 0a30BOTO
YPOBHS BXOJIUT B COCTaB MpeAMETHON o0macTi «EcTecTBeHHO-HAayYHBIE TPEIMETHD.

OOmiee yrco 4acoB, OTBEAEHHBIX ISl U3yUCHUSI XUMHUH, Ha 0a30BOM YPOBHE CPEITHETO
obmero obpazoBaHus, cocraBiseTr 68 yacoB: B 10 knacce — 34 yaca (1 wac B Henmeno), B 11
kiacce — 34 vaca (1 gac B Hezemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer opranuyeckod XuMuu: €€ BO3HUKHOBEHHE, pa3BUTHE U 3HAUYCHUE B
MOJTyYCHUH HOBBIX BEHIECTB U MaTepUasioB. Teopusi CTPOCHUSI OPraHUYECKUX COCIUHEHHUH A.
M. ByrnepoBa, e€ ocHOBHbIE MOJ0XKEeHUS. CTPpYyKTYpHBbIE (POPMYJIBI OPraHUYECKUX BELIECTB.
['omonorust, uzomepusi. XuMU4ecKasi CBsi3b B OPraHMYECKUX COCAMHEHUSX — OJUHAPHBIC U
KpaTHBIE CBS3H.

[IpenacraBnenne o KiIaccupUKaUM OpraHUYECKUX BemiecTB. Homenknatypa
OPraHWYECKUX COCIMHEHHM (CHCTeMaThueckas) W TPUBUAIBHBIC HA3BaHUS BaXKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCNEepUMEHTATBHBIE METO/IbI U3YUCHUS BEIIECTB U WX MPEBPAIIEHUN: 03HAKOMIICHHE
¢ oOpasmamMu OpraHWYECKHWX BEIIECTB M MaTepuajaMd Ha WX OCHOBE, MOJICITMPOBAHHE
MOJIEKYJI OPTaHUYECKUX BEIIECTB, HAOIIOICHUE U OMHMCAHNE IEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHMYECKHX BEIIECTB NpPH HArpeBaHuu (TUIaBieHUE, OOYrIWBaHHE U
TOpEHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUM psif. MeTraH W 3TaH — MPOCTEUIINE
MPE/ICTABUTENIN aJIKaHOB: (PU3MYECKHE M XMMHUYECKHE CBOICTBa (peakuuu 3aMeuieHUs U
TOpEeHUs ), HaX0XK/IeHUE B IPUPO/IE, TOTyUYeHUE U PUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMUYECKUH psiA. OTWJICH W TPONUIEH —
MpoCTelIIe MPEeACTaBUTEIN AalIKeHOB: (PU3MYECKHMEe M XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUPATALIMN, OKUCICHHUS U MOJUMEpPU3allui), MOJTy4eHre
U IpUMEHEHUE.

Anxanuensl: OyramueH-1,3 u meTmiOyraaueH-1,3: cTpoeHre, BAXKHEUIIINE XUMUYECKUE
cBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMYECKUU psl. AIETHIEH —
MPOCTEHIINI TPEICTaBUTENb AIKHHOB: COCTaB, CTPOCHUE, (PHU3UYECKHE U XUMHUYECKUE
CBOMCTBa (peakiy THAPUPOBAHUS, TAIOT€HUPOBAHUS, TUPATAIIUU, TOPEHUS), TIOTyICHHUE U
MIPUMEHEHHE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (GU3MUYECKHEe U XMMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYCHHE U MpUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u Xumuieckue ceolcmea (peaKyuu 2an02eHUPoOSaHUs U HUMpOBAaHUs), NOLyYeHUe
u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTMUecKass CBsS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMHU K pa3IMYHbIM KJlaccam.

[IpupoaHble MCTOYHUKHU YTIEBOAOPOJOB. [IpuponmHblii Ta3 W MOMyTHBIE HEQTSIHBIC
ra3el. Hedth u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HePTH: MEPEeroHKa, KPEKUHT
(TepMuYeckuii, KaTamuTHYecKuii), mmponu3. I[IpoaykTel mepepaboTku HEPTH, UX
MPUMEHEHHE B TPOMBIIUICHHOCTH M B ObITy. KameHHBI yroilb M MPOAYKTHI €ro
nepepadoTKH.



OKCIepUMEHTAJIbHBIE METO/IbI U3YUEHMSI BEIIECTB U UX IPEBPAILEHU: 03HAKOMIIEHUE
c oOpa3laMM TIIaCTMAcC, KaydykoB M pe3uHbl, Kojutlekuuu «Hedte» u  «Yromby,
MOJEIUPOBAHUE MOJIEKY]1  YIJEBOAOPOJOB U  TaJOr€HONPOU3BOJHBIX, IPOBEIEHUE
IIPaKTUYECKON pabOoThI: NOJyYEHHE STHUIIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnble 3amaum.

Bbrunicnenuss mo ypaBHEHHMIO XMMUYECKOM peakuuu (Macchl, o0bEMa, KOJIMYECTBa
HCXOJHOTO BELIECTBA WIM MPOAYKTa PEaKLUUU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY

OJTHOTO U3 UCXOTHBIX BEHIECTB WM MPOTYKTOB PEAKIINN).

Kucjiopoaconep:kauue opranuueckue coeJuHeHus

[IpenenvHBIE OAHOATOMHBIE CIHPTHI. METaHOJ M 3TAaHOJ: CTPOCHHUE, (QUIUYECKUE U
XAMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMH METAJUIAMH, TaJOT€HOBOIOPOJAMH, TOPEHHUE),
IIpUMEHEHHE. BOAOpOIHBIE CBSA3M MEXIYy MOJEKYJIaMH CHUPTOB. JIeHCTBHME MeTaHOJa H
3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHBIE CHHPTHI. DTUJICHIIIMKONIb W TIMIEPUH: CTpOeHHUe, (u3ndeckue u
XAMUYECKHAE CBOMCTBA (B3aMMOICHCTBHUE CO MIETIOYHBIMU METAIJIAMH, KAUeCTBEHHAST PEaKIIUsI
Ha MHOTOATOMHBIEC CITUPTHI). JlefiCTBHEe Ha OpraHm3M YelloBeka. [I[puMeHeHue TiauieprHa U
ATHIICHTJTHKOJISL.

@deHoII: CTpOCHHWE MOJIEKYNbI, (PU3MUECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anpnerunbl U Kemowuvi. DopManbaeTH, aleTaNbIeTH: CTPOSHHE, (U3UYECKUE WU
XMUMHYECKHE CBOMCTBA (peakuMuy OKUCICHMSI U BOCCTAaHOBJIEHHUS, KAUECTBEHHBIC PEaKIINN),
MOJIy4YeHUe U IPUMEHEHUE.

OAHOOCHOBHBIE TMpeAeNbHble KapOOHOBBIE KHUCIOTHL. MypaBbuHAs M YKCyCHas
KHCJIOTBI: CTpOCHME, (PU3NYECKHe W XMMHYECKHE CBOMCTBA (CBOMCTBa, OOIIME IJIA Kiacca
KHUCJIOT, peakiusi dTepudukanun), nojiydyeHue u npuMenenue. CreapuHOBas U OJIEMHOBAs
KHUCTIOTBHl KaK MpPEICTaBUTENN BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JeCTBHE.

CrnoxHble >(QuUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [MIPONHM3 CIOKHBIX
adupoB. Kupsl. ['uaponus xupos. [Ipumenenue xupos. bronorudeckas posb 5KUPOB.

VYrneBoapl: cocTaB, Kiaccu(uKalus yriieBoJOB (MOHO-, M- M TMOJUCAXapuJIbl).
I'moko3a — mpocTreiinii MOHOcaxapui: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI, (hU3HYecKue U
XUMHYECKHEe CBOMCTBA (B3aumoaelicTBue ¢ ruapokcuaom meau(ll), okucnenue aMmMuauHbIM
pactBopoMm okcuya cepebpa(l), BoccTaHOBIEHHME, OpOKEHHME TJIFOKO3bI), HAaXOXKJICHHE B
pHUpo/ie, IpuMeHeHue, Ouonornyeckas poib. PorocuHTes. PpykTo3a Kak U30MEpP TITIOKO3HI.

Kpaxman wu memnono3a kak mnOpupogHbie mnonumepbl. CTpoeHHe Kpaxmaia u
uemtono3pl. dusnveckne M XUMHYECKHE CBOMCTBA Kpaxmana (TUApOJIN3, KauyeCTBEHHAas
peaxIus ¢ HOJI0M).

DKclepUMEHTaIbHbIE METO/Ibl M3YYeHHs BEIEeCTB M UX IMpEBpallleHHi: MpoBeaeHue,
HaOJI0/IeHUe M ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE
peaKuu OJHOATOMHBIX CIUPTOB (OKHcIeHue 3TaHosa okcuaoMm menu(Il)), MHOoroaToMHBIX
CUpTOB (B3aumoJjelcTBue riauuepusa ¢ ruapokcuaom meau(Il)), anbrernnos (okucieHue
aMMHMa4yHbIM pacTBopoM okcuaa cepebpa(l) u runpokcuaom memu(Il), BzammoneiictBue
Kpaxmajia ¢ HMOJOM), MpOBEJICHHE MPaKTHMYECKOH pPabOThI: CBOMCTBAa pacTBOpa YKCYCHOM
KHCJIOTBIL.



Pacuérnble 3amaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakmuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIECTBA M IMPOIYKTa PEaKIMM MO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB MM IPOJTYKTOB PEAKIIUH).

A3oTcozeprkale OpraHn4eckiue CoeqMHEHMUS.

AMHHOKHCIOTBl Kak aM{QOTEpHbIE OpraHuYecKkue coeauHeHus. @Du3uueckue u
XMMHMUYECKHUE CBOMCTBA aMUHOKHUCIOT (Ha IpUMepe IUIMLMHA). buosornyeckoe 3HayeHHE
aMHHOKHUCIOT. [lenrTumap.

Benku xak mpupoIHBIC BEICOKOMOJICKYIISIpHBIC coequHeHus. [lepBudHas, BTOpUIHAS U
TPETUYHAsE CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OENKOB: THAPOJH3, JEHATYpAIHs,
KauyeCTBEHHbIE PEAKIIMH HA OEIKH.

DKcIepUMEHTaTbHBIE METOIbl H3YYEHUS BEIIECTB M WX MPEBPAIlCHUN: HAOIIOICHHE U
OIHMCaHWE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalusi OEIKOB NPU HarpeBaHWW, [BETHHIE
peakiuu O6eIKOB.

BbicokoMosiekyasipHbIe COeTNHEHUS

OCHOBHBIEC TIOHSTUSI XUMHH BBICOKOMOJICKYIISIPHBIX COCTMHEHHUI: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTETEHb MOJMMEPHU3AINH, CPEAHSS MOJEKYIsipHas macca. OCHOBHBIE
METOJBl ~ CHHTE3a  BBICOKOMOJICKYJISIDHBIX ~ COCOMHEHWH  —  TOJIUMEpHU3alus |
TTOJTUKOH ICHCAITHSI.

DKCcIepUMEHTAITbHBIE METOJIBI M3yYCHHS BEIIECTB M UX MPEBPAICHHI: 03HAKOMIICHUE
¢ o0pa3amu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss MeXnpeAMETHBIX CBS3€d NPU M3YYEHUHM OpraHudeckod xumun B 10
KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUe KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK U TOHATHM, SBJISIOMIMXCS CHCTEMHBIMH IS OTAEIbHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IMKJIA.

OO01ue ecTecTBEHHO-HAYYHbIC MOHSATHS: SIBJICHHE, HAyYHBIA (DakT, rumoresa, 3aKoH,
TEOpUsl, aHAIMU3, CUHTE3, Kilaccu(ukalus, MEPUOJAUYHOCTh, HAONIOJEHUE, H3MEpEHHE,
AKCIEPUMEHT, MOICTTUPOBAHUE.

®uznka: Marepusi, dHEpPrus, Macca, aToM, JJIEKTPOH, MOJEKYla, SHEPreTUYeCKHii
YpPOBEHB, BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NYECKHE BETUUHHBI
Y €IMHUIIBI NX U3MEPEHHUSL.

buonorus: knerka, opranusm, 6uocdepa, 0OMEH BelIeCTB B Opranusme, (poTocuHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBL, (DEPMEHTHI).

I'eorpadust: MuHEpabl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

Texnonorusi: muIIeBble TPOAYKTHI, OCHOBBI PAIMOHATHLHOTO THMTAHUSA, MOIOIIKE
CpeICTBa, JEKApCTBEHHbIE U KOCMETUYECKHE Tpernaparbl, MaTepuaibl U3 HUCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XMMHUH



XuMHUecKuil sneMeHT. AToMm. Sapo atoma, HM30TOMbL. DIEKTPOHHAs 000JI0YKa.
DHepreTudeckue YpOBHH, TMOAYPOBHH. ATOMHBIE OpOWTamd, S-, p-, d- DIEMEHTHI.
OcoOGeHHOCTH pacripe/ieNieHUs] 3JIEKTPOHOB MO OpOHMTaIsIM B aToMax 3JIEMEHTOB MEPBBIX
YeTHIPEX EPUOJIOB. DICKTPOHHASI KOH(PHUTYpALIUsi aTOMOB.

Ilepnognueckuit 3axkoH u llepnoguyeckas cucrema XuMuueckux snemeHtoB JI. .
MenneneeBa. CBsA3b INEpUOIMYECKOro 3akoHa U llepuonnyeckoil cUCTEMBI XMMHMUYECKUX
aneMmeHToB J. . MenzeneeBa ¢ COBpeMEHHOM TEOpPHEN CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOWMCTB XMMHYECKHMX JJIEMEHTOB U 00pa3yeMblX MUMH HPOCTBIX U CIOMXKHBIX
BEILECTB M0 TPyIIaM U NepuoaaM. 3HaueHUE MEePUOINYECKOro 3aKOHa B pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BUIBI XUMHUYECKOW CBs3M (KOBaJeHTHAas
HEMNoJIApHas U MOJspHas, HOHHAsI, MeTaJuInuecKas ). MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOMN
XUMUYECKOW CBA3M (OOMEHHBIM W  JOHOPHO-AaKIENTOpHBINA). BomopomHas  cBs3b.
BanenTtHocTb. DnekTpooTpuniarenbHoCcTh. CTeneHb OkucieHus. MIoHbI: KaTHOHBI U @aHUOHBI.

BemectBa MOJEKYISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THWIIBI KPUCTANIMYECKUX PEHMIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT
THTIA KPUCTAIINYECKON PEIIETKH.

[Tonarne o mucnepcHbIX cucreMmax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBas
JI0JISI BEILIECTBA B PACTBOPE.

Knaccudukanuss HeopraHnmyeckux coenuHeHuil. HomeHkiaTypa HeOpraHuyecKux
BEIIECTB. ['eHeTH4eckasi CBSI3b HEOPraHMYECKHX BEIECTB, MPHUHAUICKAMINUX K Pa3INuHbIM
KJIacCaM.

Xumudeckas peakuus. Kmaccupukaruss XMMUYECKUX PEAKIUd B HEOPTraHUYECKOW W
OpPraHMYEeCKOM XUMHH. 3aKOH COXPAHEHHMS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W
MIPEBPALICHUS PHEPTUU ITPU XUMHUYECKUX PEAKLIUSX.

CkopocTtb peakiuu, e€ 3aBUCUMOCTb OT pa3au4HbIX (hakTopoB. OOpaTHMbIe peakluu.
Xumnueckoe paBHoBecHe. DaKTOPBI, BIUAIOIIME HA COCTOSIHUE XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

DnexTponauTHyueckas auccoruanus. CuibHble U ciadble 3MeKTpoauThl. Cpea BOIHBIX
pPacTBOPOB BEIIECTB: KUCJIAsA, HEUTpaIbHAs, IIEJIOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIEC PEAKLIUH.

DKCIEepUMEHTAIbHBIE METObl U3YUECHHS BELIECTB U MX IIPEBPAIICHUI: IEMOHCTpanus
tabmun «[lepuonnueckas cucrema xumudeckux snemeHToB J{. . MenneneeBa», uzyueHue
MoJenel KPUCTAIUTMYECKUX PeHETOK, HAONIOJEHWE W OMHMCAHHWE JEMOHCTPAIlMOHHBIX U
1ab0paTOPHBIX OMBITOB (Pa3lioKEHHE MEpPOKCHIa BOJAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpENIeJICHUE Cpellbl PAacTBOPOB BEIIECTB C IOMOIIBK YHUBEPCAIBHOTO HWHIMKATOPA,
peakuu HMOHHOTO OOMEHa), MpOBEACHUE MPaKTHUECKON paboThl «BiusHUE pa3iIHuHBIX
(akTOpPOB HAa CKOPOCTh XMMHUYECKON PEaKIIUN».

Pacuérneie 3amaun.

Pacy€rbl Mo ypaBHEHMSM XMMMUYECKHUX DEAKIHU, B TOM YHUCIE TEPMOXUMHUYECKHE
pacuéTel, pacu€Thl C UCIIOJIB30BAHUEM TIOHATHUS «MAcCOBAasl J0JISI BELIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. Ilonmoxxenne HemerauioB B Ilepuonmdeckoil cUCTEME XMMHMUYECKHUX
snemeHToB JI. Y. MenzeneeBa U 0COOEHHOCTH CTpoeHHsI aTOMOB. PU3MUECKue CBOMCTBa



HEMETAUIOB. AIIOTpONHsl HEMETauloB (Ha NpuMepe KHUcIopona, cepel, ¢ochopa u
yraeposa).

XVMHUYECKUE CBOMCTBA BKHEHIIMX HEMETAJUIOB (TaJoreHOB, cephl, a3ota, (ocdopa,
yriepoJa M KpEeMHHS)) M HUX COCAMHEHUH (OKCHUIIOB, KHCIOPOJCOACPKAIIMX KHUCIIOT,
BOJIOPOJIHBIX COEAMHEHUM).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxxenune MeramioB B [lepuoanueckoil cucteMe XUMHYECKUX 3JIEMEHTOB
H. W. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 00OJOYEK aTOMOB METaJLIOB.
OOmme ¢usnveckue cBoiicTBa MerayuioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHH Pl
HaIpsKEHUH METaJUIOB.

XUMHUYECKHE CBOWCTBA BAXHEHIINX METAIOB (HATPUM, KWW, KaJbIUM, MarHui,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O6u1ue crnocoObl Noay4eHnus MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCNEPUMEHTAIBHBIE METOJIbI M3YUEHUsI BEUIECTB W UX MPEBPAIICHHUI: U3Yy4YCHHE
KOJUIeKIUMM «MeTauTbl ¥ CIUIaBb», 00pa3lloB HEMETAIJIOB, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3a/1a4, HAONIOJICHWE ¢ OMNHCAaHWE JAEMOHCTPAIMOHHBIX W  JAOOPATOPHBIX  OIBITOB
(B3amMOIeCTBHE THAPOKCHAA ATFOMUHUS C PACTBOPAMU KUCJIOT W IIEJIOYEH, KaueCTBEHHBIC
peaKIy Ha KaTHOHBI METAJIJIIOB).

Pacuérnbie 3amaun.

Pacuérer Macchl BemecTBa win 00bEMa Ta30B MO W3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00BhEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB HMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B o0OecrmeueHWH DKOJIOTHYECKOW, HHEPreTHUYECKOW W THINEeBOU
0€30MacHOCTH, Pa3BUTUU MeAuLUHBL. [IoHSATHE O Hay4YHBIX METOJax MO3HAHUS BEUIECTB U
XMUMHYECKUX PEaKLni.

[IpencraBiaenuss 00 O0OIMX HAYYHBIX MPUHLUNAX [POMBIIUIEHHOTO MOJYyYCHHS
BAYKHEHIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MaT€pUAOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHalIbl,
KOHCTPYKIMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KepaMUKa, MaTepHalibl IS JIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHBIEC yI0OpEHUSI.

XuMUs 1 3J0pOBbE YeJIOBEKa: MpaBUJIa UCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
mpaBuiia 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBOM XUMUU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MexXMIpeIMETHBIX CBSI3€H NPU U3YYEeHUH O0IIel U HEOPTaHUYECKOW XUMUU
B 11 kmacce ocymiecTBisieTcs 4epe3 HCIOJIb30BAaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHATUWA, TaK M TOHATUN, SBIAIOMIMXCA CHUCTEMHBIMH [UIsl OTIEIbHBIX IPEIMETOB
€CTECTBEHHO-HAyYHOTO LUKIIA.

OO01ue ecTecTBEeHHO-HAYYHbIE TMOHATHSA: HAy4YHBIA (DakT, TUIOTE3a, 3aKOH, TEopus,
aHalM3, CHHTE3, KiIacCcU(PHKAIMs, MNEePUOAUYHOCTh, HAOIIOAEHHE, DKCIIEPUMEHT,
MOJIETMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusnka: MaTepusi, JHEprusi, Macca, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
pPaMOaKTUBHOCTh, MOJICKYJIa, JHEPreTHYECKU ypPOBEHb, BEIIECTBO, TEJIO, OOBEM,



arperaTHO€ COCTOSIHME BEIIECTBA, (M3WYECKHE BEIMYMHBI WU EJUHULBI MX H3MEpEHHS,
CKOPOCTb.

buonorus: kierka, opraHusM, SKocucTeMa, Ouocepa, Makpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIHBO, PECYPCHI.

TexHomorus::  XUMUYecKass  MPOMBIIUIEHHOCTb,  METAJUIypIrusi,  MPOU3BOJCTBO
CTPOUTENIbHBIX  MaTepHaJIoB, CEJIbCKOXO035HCTBEHHOE IIPOU3BO/ICTBO, nuIIeBas
IIPOMBIIIJIEHHOCTh, (apMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJICTBO KOCMETHUYECKUX
[IpenapaTos, IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuasos, JJIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110 XVMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K Pe3yJbTaTaM OCBOCHHS OOyYarOIIMMUCS
porpaMM  cpefaHero obOmiero oOpa3oBaHus  (JIMUHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHeIM). HayuHo-MeToanueckoil OCHOBOM Ul pa3pabO0TKU MJIaHUPYEMBIX PE3YJIbTaTOB
OCBOEHHUSI IIPOTpaMM CpEAHEro oOLIeEro 0Opa30BaHUs SIBISIETCS CUCTEMHO-IESATEIbHOCTHBIN
MOAXO/I.

B cootBeTcTBUM € CHCTEMHO-/EATENBHOCTHBIM MOJXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3ylbTaTOB OCBOCHMS MpeaMeTa «XUMHUS» Ha YPOBHE CpeIHEero ooOuiero oOpa3oBaHUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

0CO3HAHUE 00YJAIONTUMHUCS POCCUICKOM TPAKIAHCKOM UACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHUIO;

LIEJICHANIPaBJICHHOE pPa3BUTUE BHYTPEHHUX YOEXKIEHHM JIMYHOCTH Ha OCHOBE
KITIOUYEBBIX [IEHHOCTEN M HCTOPUYECKUX TPAIUIUil 0a30BOM HAYKH XHUMHH;

TOTOBHOCTb M CLIOCOOHOCTH 00y4aIOUINXCSl PYKOBOJICTBOBATHCS B CBOEH /EATEIHHOCTH
L[EHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMM, TNPUCYUIUMHU LEJIOCTHOW CHCTEME XUMHUYECKOTO
o0paszoBaHus;

HaJM4Yue MPaBOCO3HAHMS SKOJIOTMUYECKON KYIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIn4HOCTHBIE PE3yabTaThl OCBOCHHUS NIpeIMeTa «XUMHsSD IJOCTUTAKOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOW JESATEbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMH,
COLMOKYJIBTYPHBIMH, J1YXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMH M HACATAMHU POCCUKCKOTO
rpaXJaHCKOTo OOIIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH U IpaBUJIAMU TOBEICHMS,
CHOCOOCTBYIOUIMMHU  TIpOIlECCaM  CaMOIIO3HAHMS, CaMOpa3BUTUS W HPABCTBEHHOIO
CTaHOBJICHUS JINYHOCTU 00yUYaAIOLTUXCS.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS npeaMera «XUMUA» OTPAKAIOT
c(OpMUPOBAHHOCTH OIbITa MO3HABATEILHOM U MPAKTUUYECKONW NEATEIHHOCTH O0y4YaroUuXcs
0 peanu3aliy NPUHATHIX B 00IIeCTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCKOro BOCIIMTAHUA:

OCO3HAHHS OOYYalOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX TIIpaB U OO0s3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABONOPAIKY;

MPEACTABJICHUS O COLUAIBHBIX HOPMax W MPaBUIaX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATENBHOCTH IpU CO3IAHUU Yy4eOHBIX
MPOEKTOB, PEIICHUH Y4YEOHBIX M TO3HABATENBHBIX 334, BBIIOJHEHUH XUMHUYECKUX
9KCIEPUMEHTOB;

CIIOCOOHOCTH TIOHWMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHs], JOTHKY U apryMEHTHI
JPYTUX MPU aHAIKU3€E Pa3INYHbIX BUIOB YUeOHOM NEeSITENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMSA:



[IEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJHIO OTCYECTBECHHOU
XHMUU;

YBKEHHUS K MPOIECCY TBOPUECTBA B OOJIACTH TCOPHH M MPAKTUYCCKOTO MPUMEHEHUS
XHMHH, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKH €CTh PE3YJIbTAT JUIUTEIBHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX MTOMCKOB, TTOCTOSIHHOTO TPYy/1a YIEHBIX U MPAKTUKOB;

WHTEpeca W II03HABATEIBHBIX MOTHBOB B TIOJy4CHHH M TIOCIEAYIOIICM aHaIn3e
MH(OPMAIIAN O MTEPEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHWBATh CHUTYAllMH, CBSI3aHHBIC C XUMHUYCCKHUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHUPYAICh Ha MOPAIHHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHWE WM IMOCTYIIKM CBOWX TOBApHINEH C TMO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MMOHMMAaHMsI IIEHHOCTEH 3JI0pOBOTO0 M 0e30MacHOro obOpasa >KU3HU, HEOOXOIWMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOJI0/IeHNs TPaBHJI O€30MacHOTO OOpaIleHus ¢ BEIIECTBAMH B OBITY, TOBCETHEBHON
KU3HU U B TPYJIOBOH JICATSIIHBHOCTH;

MMOHUMAHMS I[CHHOCTH MPaBWJI HWHIUBUIYATHHOTO M KOJUIEKTUBHOTO 0€301acHOTo
TOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3/I0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCJIEICTBUI M HETIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJI,
HapKOTUKOB, KypeHHUS);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4Y€OHO-HMCCIIEOBATEIHCKON IeATEILHOCTH,
00IIIECTBEHHO IMOJIC3HOM, TBOPUYECKOHN M APYrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHHHM IPAKTUYECKUX 3a7ad COIHaIbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAaKTHIECKOMY U3YYEHHUIO TPOQECCHil pa3IMuHOTO poja, B TOM YHUCIIEC Ha
OCHOBE MPUMEHECHHS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYAY, JIIOASIM TPyAa U pe3ybTaTaM TPYAOBOU EATCILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAJIBHOW TpPAaeKTOPHUH OOpa3oBaHUA,
Oyaymeil mnpodeccun U peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) KO0JIOrN4eCKOro BOCIIMTAHUA:

OKOJIOTHYECKH  IIeJIeCOOOPAa3HOr0  OTHOIIGHHA K MPUPOJE, KaK HUCTOUYHHUKY
CYIIIECTBOBaHUS KU3HU Ha 3eMII€;

MOHUMAaHHUS  THOOANbHOTO  XapakKTepa  DKOJIOTMUECKHUX  MpoOieM,  BIUSHUS
HKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHOM U COLIMATBLHOU CPEIbI;

OCO3HAHHS HEOOXOJUMOCTH WCIONB30BAHUS JOCTHIKCHHM XUMHUHU IS pPElIeHUs
BOIPOCOB PAIMOHATLHOTO MPHPOAONOIB30BaAHUS;

AKTUBHOTO HETIPHUATHS ACHCTBUIA, MPUHOCAILINX BPe]] OKPYXKArOIIel MpUpOoIHOH cpene,
YMEHUS MPOTHO3HPOBATH HEONMaronpusTHbIC 9KOJIOTHUYECKHE MTOCJICICTBHS
MpePUHIMAEMBIX JEHCTBUI U IPEIOTBPAIATH UX;



HaJU4Musl Pa3BUTOrO JKOJOTMYECKOTO MBILIUICHUS, SKOJOTMYECKON KYJIbTYpBI, OIBITA
NEATEIBHOCTH  3KOJIOTMYECKOW HAIPABICHHOCTH, YMEHUs pPYKOBOJACTBOBATbCS HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLIMAIbHOW IPAKTHKE, CIIOCOOHOCTM M YMEHHS
aKTHUBHO MPOTUBOCTOSTH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLLIECTBEHHON MTPaKTUKU;

MIOHUMAaHMs creun(UKY XUMHUU KaK HayKHl, OCO3HaHMs €€ pojau B (OpMHUPOBAHUU
palMOHAJIbHOTO HAYYHOTO MBILUIEHUS, CO3/IaHUM LEJIOCTHOIO IPEACTaBICHUS 00
OKPYXKAIOIllEM MHUpE KaKk O €IMHCTBE IPUPOABI M 4YEJIOBEKa, B IMO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U pellIeHnH IpoOeM COXpaHEeHHUs! IPUPOTHOTO PaBHOBECHS;

yOEeKIEHHOCTU B 0COOOM 3HAYUMOCTU XUMHUU ISl COBPEMEHHOM LMBUIM3aLUU: B €€
I'yMaHUCTUYECKOW HAMpaBJICHHOCTH U Ba)XKHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepHallbHON
KYJIbTYpbl, pELIEHUU TJ00ANbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA —
CBIPbEBOM, DHEPreTHYECKOM, MHINEBOM W HOKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTHH
MEUINHBI, 00ECIIEUEHUH YCIOBUN YCHEIIHOTO TPyJa M 3KOJOTHYECKH KOM(POPTHON KU3HU
Ka)KJIOro 4wieHa oOIIecTBa;

€CTECTBEHHO-HAyYHON TPAaMOTHOCTH: NOHHMAaHMS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh MOJIy4aeMble 3HAHUS
JUId aHanu3a U OOBSCHEHHS SIBICHHUN OKpPYKAIOIIEro MUpa U MPOUCXOASIIUX B HEM
U3MEHEHUH, YMEeHHs AenaTb OOOCHOBaHHbIE 3aKIIOYEHUS HA OCHOBE HAy4HbIX (aKTOB U
UMEIOIUXCA JAaHHBIX C HENbI0 TOJIYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENbHO HCIOJIb30BATh XUMHUYECKUE 3HAHUSA JJS pEIIEHUs
Ipo0JIeM B peasibHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPHIBHOMY O0Opa30BaHUIO U CaMOOOpPa30BaHMIO, K
aKTUBHOMY IIOJYYCHMIO HOBBIX 3HaHMM II0 XHMUU B COOTBETCTBUM C JKU3HEHHBIMH
MOTPEOHOCTSMU;

UHTepeca K OCOOEHHOCTSIM Tpyda B pasiuuHbIX cdepax npodeccrnoHaIbHON
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTal‘IpeI[MeTHLIe peByJ'IbTaTBI OCBOCHUsI yqe6H0r0 nmpeamMeTa «XUMHUIL» HaA ypOBHe
Cp€aHero O6IL[€FO O6pa3OBaHI/I}I BKJIIFOYAIOT:

3HAYUMBIC JIA CI)OpMPIpOBaHI/I}I MHUPOBO33PCHUA 06y11aIOI_HI/IXCH MCKIUCTUITIIMHAPHBIC
(Me)Kl'IpeI[MeTHbIC) O6H.I€Hay‘lHBIe IOHATHA, OTpAXKAIOIIUC LCJIOCTHOCTDb Haquoﬁ KapTHUHBI
MI/Ipa u CHCI.[I/I(I)I/IKy MCTOJOB IIO3HAHMA, I/ICHOJIL3yeMI>IX B €CTCCTBCHHBIX HayKax (MaTepI/ISI,
BCIICCTBO, 3HepFI/I}I, SABJICHHUC, HpOI_IeCC, CHUCTEMA, Hay‘lHLIfI (baKT, HpI/IHI_II/IH, THUI1I0Te34a,
BaKOHOMepHOCTL, 3aKO0OH, TeopI/I}I, HCCIICAOBAaHUC, Ha6J‘IIOI[eHI/Ie, I/I3MepeHI/Ie, BKCHepI/IMeHT nu
Jpyrue);

yHI/IBepcaJ'ILHHe y‘Ie6HBIe HeﬁCTBHH (H03HaBaTeJ'ILHLIe, KOMMyHI/IKaTI/IBHBIe,
peryiasTuBHbIE), obecneunBaronie (HopMUpOBaHHE (QYHKIMOHAIBHON TI'pPaMOTHOCTH U
COHHaHLHOﬁ KOMIIECTCHIIU O6y‘laIOH_II/IXC$I;



CMOCOOHOCTh  OOYYAIOUIMXCS  HMCIOJb30BATH OCBOCHHBIE MEXIMCUUILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS W yHUBEPCAIbHBIE Yy4eOHBIC NIEHCTBUS B IMO3HABATEIBHOU U
COLIMAJIbHON ITPAKTHKE.

MetanpeaMeTHble Pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBLHBIMHU yICOHBIMU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMU H PETYIIITUBHBIMU JICHCTBUSMH.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU J1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSATENIEHO (HOPMYITHPOBATh M aKTyaIM3HpPOBaTh MpoOJIeMy, BCECTOPOHHE e&
paccMaTpHuBaTh;

OTIPENETIATh 1N JIeATebHOCTH, 3a/laBasi MmapaMeTpbl U KPUTEPHUU WX JOCTHXKECHHS,
COOTHOCHUTD PE3YJIbTATHI JACATEIHHOCTH C MTOCTABICHHBIMHU IICJISIMH;

WCIIOJIb30BaTh MPU OCBOCHHUH 3HAHUW MPHUEMBI JJOTUYECKOTO MBIIUICHUS] — BBIJCISTH
XapaKkTepHbIe TPHU3HAKK TIOHATUA ¥ YCTAHABIWBATH WX B3aUMOCBSI3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE TIOHITHS JIs1 0OBSICHEHUS OT/IEIBHBIX (DAKTOB U SIBJICHUM;

BBIOMpAaTh OCHOBAHHUS W KPUTEPUHU I KIACCU(PUKAIMHM BEIIECTB U XUMHUUYECKUX
peaKkumii;

yCTaHABIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY NU3YIaeMbIMU SIBJICHUSMU,

CTPOWUTH JIOTHYECKUE PpACCYXKJCHHsI (MHIYKTUBHBIC, JCIYKTUBHBIC, TIO0 aAHAJOTHH),
BBIBJSITH ~ 3aKOHOMEPHOCTH M TPOTUBOPEYHMS B  pacCMaTPUBAEMBIX  SIBIICHUSX,
(hopMyIUPOBAThH BBIBOJIBI U 3aKJIFOUYCHHS;

MPUMEHSITh B TpOLECCe TO3HAHMS, HCIOJb3yeMble B XUMHU CHMBOJHMYECKHE
(3HaKOBbIE) MOJENH, IMPEoOpPa3OBbIBATh MOJIEIbHBIE MPEICTaBICHUS — XUMHUYECKUN 3HAK
(cumMBOJI) dNEeMEHTa, XUMHUYecKas QGopMylia, YpaBHCHHE XHMHUYECKOW pEaKIuu — TMpH
pelieHnd y4eOHBIX TIO3HABaTENbHBIX M MPaKTHUYECKUX 3a/ady, MPUMEHSITh Ha3BaHHbIE
MOJIeNIbHBIE MPEACTABICHUS JJISl BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3Y4aEMBbIX BEIIECTB U
XUMHUYECKUX PEaKLIUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh LETH MU 3aa4d HCCIEIOBaHUs, HCIIOJIB30BAaTh IOCTABIICHHBIE U
CaMOCTOSITENIBHO C(POPMYIUPOBAHHBIE BOMPOCHl B KayeCTBE HHCTPYMEHTAa MO3HAHUA U
OCHOBBI Ui (OPMHUPOBAHUSA THUIOTE3bl IO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMbBIX
CY)KJICHUH;

BIIQZIETh HABBIKAMU CaMOCTOSITEILHOTO IJIAHUPOBAHUS M IMPOBEICHUS YYCHUUYECKUX
OKCIEPUMEHTOB, COBEpIICHCTBOBATH YMEHHUS  HaOmOgaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyIHMpOBaTh 0O0OIIEHUS U BBIBOJBI
OTHOCHUTEIILHO JIOCTOBEPHOCTH pPE3yIbTaTOB MCCIEIOBaHUsA, COCTaBIATH OOOCHOBAHHBIM
OTY€T 0 MpoJieaHHOH paboTe;

MpHOOpETaTh OMBIT YYEHUYECKON HCCIE0BATEIbCKON M MPOEKTHOU AESTeTbHOCTH,
MPOSIBIIATE CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIbHOMY TIOWCKY METOJIOB PElIeHHS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBAThCS B PA3NUYHBIX HCTOYHUKAX WHGOpPMaUU (HAYYHO-MOMYNIIpHas
TuTepaTypa XUMHUYECKOTO COACpIKaHWs, CHpaBOYHBbIE TocoOus, pecypchl HHTepHeTa),



aHATM3UPOBaTh HMH(OPMAIMIO PA3IMYHBIX BHJIOB M (OPM TPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

(dbopMynHUpOBaTh 3ampoChl M MPUMEHATh Pa3JIM4YHbIE METOJBI NMPH MOUCKE U 0TOOpe
nHbopManny, He0OOXOAUMOH IS BBITIOJHEHUS YIeOHBIX 3a71a4 ONPEIeIEHHOTO THIIA;

nprOOpeTaTh OMBIT UCIOIB30BAHUA MH(POPMAITHOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA
U Pa3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMpATh ONTUMAIBHYI0 (OpMYy TpencTaBieHus HH(DOpMAILIH
(cxembl, rpauku, quarpamMmbl, TaOIUIbI, PUCYHKH U IpYTHUE);

WCIIOJb30BaTh HAYYHBIM S3bIK B KAayeCTBE CPEICTBA NpU padoTe ¢ XUMHYECKOH
nHpopmalven: MPUMEHATh MEXIpeIMEeTHbIe ((pU3UYEeCKHe W MaTeMaTU4eCKHe) 3HAaKU U
CUMBOJIBIL, POpMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BATh U MPeoOpa30oBbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATJISIIHOCTH.

Ogiaienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH J1€HCTBUSAMU:

3a/laBaTh BOIIPOCHI IO CYHIECTBY OOCYXJaeMOW TeMbl B XOJ€ JAuajora W/Wiu
JMCKYCCHHU, BBICKa3bIBaThb WJEH, (OPMYIUpPOBaTH CBOU TPEUIOKEHHUS] OTHOCUTEIHLHO
BBITIOJIHEHUS TIPE/UI0KEHHOH 3a1a4;

BBICTYNIaTh ~C  Ipe3eHTalMed  pe3yiabTaTOB  II03HABATEIbHOW  JESATENbHOCTH,
MOJIyUEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TPU BBIIOJHEHUU
XMUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKON pabOThl IO MCCIET0BAHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, peajlu3aluu Y4eOHOTo MpoeKkTa U (QOpPMYIHPOBATh BHIBOJBI IO pe3yiabTaTam
IIPOBEAEHHBIX MCCIIEOBAHUI MyTEM COIIACOBAHMUS MO3MLUHI B X0J€ 00CYXAeHUs U 0OMeHa
MHEHHSIMH.

OniiaieHNe YHHBEPCAIbHBIMHU PeryJsiTHBHBIMH JeHCTBUAMU:

CaMOCTOSTEJIBHO IJIAHUPOBATh U OCYIIECTBIISITH CBOIO NIO3HABATENBHYIO JIESATEIBHOCTD,
onpenenss e€ eIy U 3aJa4u, KOHTPOJUPOBaTh U II0 Mepe HEOOXOIMMOCTH KOPPEKTHUPOBATh
IIpe/UIaraeMblii arOpuT™ ASHCTBUI NPH BHINOJIHEHUH YUEOHBIX U UCCIIEI0BATENIbCKUX 3a/1ad,
BBIOMpaTh Hanboee A3PHEKTUBHBIN CIIOCO0 X PEIICHUS C YIETOM TOJydYeHUs HOBBIX 3HAHHIA
0 BEIIECTBAX U XUMUYECKUX PEAKIIMSX;

OCYILLIECTBIISATh CAaMOKOHTpPOJIb CBOEH [JESATEIbHOCTHM Ha OCHOBE CaMOaHaInW3a MU
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHs Kypca «Opranuyeckasi XUMUs» OTPaXaroT:

C(OPMHUPOBAHHOCTh TPEACTABICHUN O XHMHUYECKOH COCTaBJIAIOIIEH €CTECTBEHHO-
Hay4YHOM KapTUHBI MUpPA, POJIM XUMHUHU B TMO3HAHUM SBJIECHUNA MPUPOIBI, B (OPMHPOBAHUU
MBIIUIEHUS] U KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIHOHAIBHONH IPaMOTHOCTH, HEOOXOAUMOM aJIst
peleHusl MPaKTUYECKUX 3aJad W HKOJOIMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpeEE;

BJIaJICHHE CHCTEMOM XMMHUYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJAraroiue
NOHATUS (XMMHUYECKUH JJIEMEHT, aTOM, OJJIEKTpOHHAas oO0O0JoYKa aToMa, MOJeKyIa,
BAJICHTHOCTh, DJEKTPOOTPULIATEIBHOCTh, XHMHYECKas CBA3b, CTPYKTypHas (opmyna



(pa3BépHyTass U COKpamEHHas), MOJIb, MOJIIpPHAs Macca, MOJSIPHBIA OO0BEM, YIrIIepOHBII
CKeJleT, (pYyHKIMOHAJbHASA TPYIa, PaauKal, H30MEpHs, U30MEpbl, TOMOJOTUYECKUN psif,
TOMOJIOTH, YIJIEBOJIOPOAbI, KUCIOPO M a30TCOAEPKALINE COSAUHEHNS, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEIUHEHUS); TEOPUU U 3aKOHbBI (TEOpHs
CTpO€HHUsl opraHmyeckux BemiectB A. M. ByriepoBa, 3ak0OH COXpaHEHMsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XMMUHU; MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUE B
OCHOBE IIOHMMaHUS IPUYUHHOCTU M CUCTEMHOCTU XUMUYECKHUX SIBJICHUH, (pakToIOrnyecKue
CBEJICHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M OE30MacHOM HCIIOJIB30BAHUM BAKHEUIINX
OpraHMYECKUX BEILECTB B OBITY U IPAKTHUUECKOM J1€ATEIbHOCTH YEJIOBEKa;

COPMHUPOBAHHOCTh ~ yMEHHH  BBISBIATH  XapaKTE€pPHbIE  TMPHU3HAKH  IOHITHH,
YCTaHaBIMBATh UX B3aHMOCBSI3b, UCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPU OMHCAHUU
COCTaBa, CTPOCHMS U MPEBPALLCHUIN OPraHUYEeCKUX COEANHEHHIA;

c(OpMHUPOBAHHOCTh YMEHHUI MCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpali€HHOM) (GOpMYn OpraHUYECKUX
BEIIECTB U YpPaBHEHUH XMMUYECKHMX pEakIui, W3roTaBiIMBaTh MOJEIU MOJIEKYI
OpraHMYeCKUX BEHIECTB I WUIIOCTPAMU HX XUMHYECKOTO U MPOCTPAHCTBEHHOIO
CTpOEHUS;

chOpPMUPOBAHHOCTh, ~ YMEHHH  YCTaHABJIMBATh  NPUHAMAICKHOCTh  H3YyYEHHBIX
OpraHMYECKHUX BEUIECTB IO WX COCTaBY U CTPOEHHUIO K OIpeNelNEHHOMY KiacCy/Tpyrie
COETMHEHUI (yrneBomopopl, KHCIIOPOJ1 u a3zoTcojepKaline COETMHEHMS,
BBICOKOMOJICKYJISIPHBIE ~ COEAMHEHHUS), JaBaTh MM Ha3BaHMs IO CUCTEMaTHYeCKOM
Homenkiatype (IUPAC), a Takke mNpUBOIWUTH TPUBHAIBbHBIC HAa3BaHHUS OTIEIbHBIX
OpraHMYECKUX BEUIECTB (ITHJIEH, MPOMUJICH, alleTUJICH, 3TUJICHIJINKOIb, TJIMLEPHH, (EeHO,
dbopmanpaeruy, aneraibAeTui, MYypaBbHHAs KHUCJIOTa, YKCYCHas KHCIOTa, OJEHMHOBAs
KHCJIOTa, CTEApUHOBAs KUCJIOTA, III0K03a, PPYKTO3a, Kpaxmall, IEeJITI0103a, TJIMIUH);

cOpPMUPOBAHHOCTh YMEHUSI OMPENENSATh BUABI XUMHUUYECKOW CBSI3M B OPraHUYECKHX
coeMHEHUsX (0IMHAPHbBIE U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHSI IPUMEHSThH MOJIOKEHUSI TEOPUH CTPOCHHUS OPTraHUMYECKUX
BemecTB A. M. byriepoBa i1st 00bsiCHEHHs 3aBUCUMOCTH CBOWMCTB BEILIECTB OT X COCTaBa U
CTpOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUHN XapaKTepus3oBaTb COCTaB, CTPOCHUE, (GUINYECKUE U
XMUMHYECKHUE CBOICTBA THUIHWYHBIX MPEICTABUTENCH pPAa3IMYHBIX KJIACCOB OPraHMYECKUX
BeIECTB (METaH, 3TaH, STWJIEH, MPOMWJeH, aleTusieH, OyranueH-1,3, metunOyraguen-1,3,
O€H30J1, METaHOJI, 3TAHOJI, 3TUJICHIJINKOJIb, TIHIEPUH, (DeHOJI, alleTaabAeTul, MypaBbuHas U
YKCyCHasi KHCJOTBI, TJIIOKO3a, Kpaxmai, [eJI0j03a, aMUHOYKCYCHas KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXJIYy HHUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi ¢ UCTIONB30BAHUEM CTPYKTYPHBIX POPMYIT;

Cc(OPMHUPOBAHHOCTh YMEHMS XapaKTepU30BaTb HWCTOYHMKH YIIJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPONHBIN ra3, Yroyib), COCOObI UX MEPEepadOTKU U MPAKTHUECKOE NMPUMEHEHUE
MPOIYKTOB NepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJWTH BBIYMCICHHUS MO XMUMHUYECKUM YPaBHEHHIM
(Maccel, 00bEMa, KOJIMUYECTBA MCXOAHOTO BEIECTBA WM MPOAYKTa PEAKIMU 10 HW3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN);



chOpPMHUPOBAHHOCTh YMEHUU BIAJETh CUCTEMOW 3HAHMKW 00 OCHOBHBIX METOJax
HAay4YHOTO TIO3HAHUs, HMCIOJIb3yeMbIX B XUMHUU MPU HU3YYCHHH BELIECTB U XUMHUYECKUX
ABleHUH (HAONMIOAEHUE, U3MEpeHHe, OSKCIEPUMEHT, MOJCIMPOBAHUE), HCIOJIb30BAThH
CHUCTEMHBIE XHMHMUYECKHE 3HAHUs Ui TPUHATUS PEIICHUMH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMECHHI COOIOATH MTPABWIIA MTOJH30BAHUS XUMHUYECKOU MTOCYI0M
u 1abopaTopHBIM 000pyIOBaHMEM, a TakXKe NpaBuUia OOpalIeHHs C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKIIUSMH IO BBITIOJHEHUIO JJA0OPATOPHBIX XUMUYCCKUX OTIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUU TUIAHUPOBATH U BBINOJHATE XUMUYCCKHH IKCIECPUMEHT
(mpeBpalieHusl OpraHMYECKUX BEIIECTB NMPHU HAarpeBaHUU, MOJTY4YE€HUE ATUIIEHA U HU3Yy4YEHUE
€ro CBOWCTB, KaUE€CTBEHHbIC PEAKIMU OPraHUYECKHUX BEIIECTB, J€HATypalus OeIKOB IpH
HarpeBaHWHM, IIBETHbIE pEaKIMU OETKOB) B COOTBETCTBUU C TMPABWIAMH TEXHUKH
0e30MacHOCTH TpHU OOpalleHMH C BEIIeCTBAaMU M JIaDOpaTOpPHBIM 00OpYJOBaHHUEM,
MPEJICTaBIATh PE3yabTaThl XMMHUYECKOIO OJKCIEpUMEHTa B (¢opMe 3alucu ypaBHEHHH
COOTBETCTBYIOIIUX peakiuii U GOpMYIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

c(hOpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUUYECKYIO HH(OPMAITHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (cpeacTBa MaccoBoil uHpopmanuu, HHTepHeT u
IPYTHX);

cOpMHUPOBAHHOCTh YMEHUN COOIIOAATh MpaBWiia 3KOJOTHYECKH IEJIecO00pa3HOro
MOBEACHUS B OBITY M TPYAOBOW JAEATEIBHOCTH B LIEISAX COXPAaHEHHUS CBOETO 3/I0pPOBbI U
OKpY)Karollel MNpUPOJHOM Cpelbl, OCO3HaBaThb OMACHOCTb BO3JACHCTBUSI Ha IKUBbBIC
OpraHu3Mbl OIPENEIEHHBIX OPraHMYECKHX BEUIECTB, MOHMMas cMbica mnokaszarens [1/IK,
MOSICHATH HA TNpUMEpax CHocoObl YMEHBIIEHHS U MPEAOTBPAILEHUS HUX BPEIHOTO
BO3/ICUCTBUS HA OPraHU3M YEJI0BEKA;

IUIs OOy4aIOMINXCs C OTPAaHUUYEHHBIMU BO3MOXKHOCTSMHU 37I0POBbS: YMEHUE IPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIA CIIENBIX W CHA0OBUIAMIMX OOy4YaIoOlIUXCA: YMEHHUE HCIIOJIb30BaTh peibepHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpains s 3anucu XumMuaeckux Gopmyi.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOCHMsI Kypca «OOmias W HeopraHuyeckas XUMHUSD»
OTpaXkaroT:

chOpPMUPOBAHHOCTh MPEJCTABICHUN: O XUMUYECKOW COCTABIISIONICH ECTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUM SIBJICHUN MPUPOAbI, B (HopMHpOBaHHUH
MBIILJIEHUS. U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIHMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOMN s
pelIeHns TMPaKTUYECKHX 3aJad U JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IPUPOTHOM CpENE;

BIIQJICHUE CHCTEMON XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJArarolue
MOHATHS (XUMHUYECKUN DJIEMEHT, aTOM, M30TOT, S-, P-, d- 3JEKTPOHHBIE OPOUTATU aTOMOB,
WOH, MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BaT€HTHOCTb, IEKTPOOTPUIIATENILHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYecKass CBs3b (KOBaJEHTHas, HOHHAs, MeTaJuIn4yecKas, BOJOPOJHas),
KpUCTATIMYECKass pEemI€Tka, TUIBI XUMHUYECKHMX PEaKIHii, pacTBOp, JIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, STCKTPOIUTUYECKAST TUCCOLIUALINS, OKUCIIUTEb, BOCCTAHOBUTEINb, CKOPOCTh



XMMHMUYECKOM  peakllMM, XUMUYECKOE paBHOBECHE); TEOPUM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKON nauccoumanuu, nepuoandeckuii 3axkoH [I. WM. MenpneneeBa, 3akoH
COXpaHEHHUsI MACChI BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUH MIPU XUMHUUECKHUX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XMMHUM, MHUPOBO33PEHUYECKUE 3HAHMUS,
JIeXKAIIMEe B OCHOBE IMOHUMAHHS TMPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(baKTONOTMYECKUEe CBEACHUS O CBOMCTBaX, COCTaBe, IIOJy4YCHHH H  O€30MaCHOM
WCIIOJb30BAHUM  BAXXKHEHIIUX HEOPraHWYECKUX BEIIECTB B OBITY W MPAKTHYECKOM
JeSITEIbHOCTH YEJIOBEKA;

cOPMHUPOBAHHOCTh ~ YMEHWUH  BBIABIATH  XapaKTepHbIC  MPU3HAKK  TIOHSATHH,
YCTaHABIUBATh UX B3aHMMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIONINE MOHSITHS MPU OMUCAHUN
HEOPraHUYECKHUX BEIECTB U UX MPEBPAILICHUI;

c(OpMHUPOBAHHOCTh YMEHHUI MCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTABICHUS
(dhopMys BEIIECTB M YpaBHEHUUW XMMHUYECKUX PEaAKIMM, CHUCTEMATHYECKYI0 HOMEHKJIATYPY
(IUPAC) u TpuBHaJibHbIE Ha3BaHUS OTACJBHBIX HEOPraHMUYECKUX BeIIeCTB (YrapHbI Tras,
YTJICKHUCIIBIN Ta3, aMMHUaK, TaléHass U3BECTh, HETaléHasi U3BECTh, MUThEBAs COJa, MUPUT U
Jpyrue);

cOpPMUPOBAHHOCTh YMEHUW OIpEAesaTh BaJ€HTHOCTh U CTENEHb OKHUCICHHS
XUMHUYECKUX DJIEMEHTOB B COEIUHEHUSX pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3U
(KoBaJIeHTHAas, HOHHAs, METAJUIMUECKas, BOJIOPOHAs) B COEIMHEHUSX, TUI KPUCTAJUINYECKOU
pEemETK KOHKPETHOTO BelIecTBa (aToMHasi, MOJEKYJspHas, HOHHas, MeTaJsIn4yecKas),
XapakTep cpefbl B BOJHBIX paCTBOPaX HEOPraHUUECKUX COCAUHEHUN;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh NPHUHAJIEKHOCTh HEOPraHUMYECKUX
BEIIECTB M0 MX COCTaBYy K ONPEEIEHHOMY KiIacCy/TpyIie coeMHEeHuN (IIPOCThie BEllecTBa
— METaJlJIbl U HEMETaJUIbI, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpPHbIE THIPOKCUIBL, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUH PACKpBIBaTh CMBICH Mepuoandeckoro 3akona JI. M.
MenzeneeBa u JEMOHCTPUPOBATH €0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKINU;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 mepuonoB Ilepnoauueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, HCHOJNB3YSd TMOHATUA «S-, P-, d-2JIEKTPOHHBIE OpPOUTAIHY,
«QHEPreTUYECKUe YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBONCTB XUMHUYECKHX
3JIEMEHTOB W UX COEIMHEHHUH 1o nepuoaaMm U rpymnaMm llepuonnyeckoit cucremsl
xuMuueckux aemeHToB . . Menneneesa;

chOpMUPOBAHHOCTh YMEHHM XapaKkTepu30BaTh (OMHCHIBATh) OOIIME XUMUYECKHE
CBOWCTBA HEOPraHUYECKHX BEILIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHHE
TEHETUYECKOM CBSI3U MEXJy HEOPraHMYEeCKHMMH BEIECTBAMM C IOMOUIBIO YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

chOpMUPOBAHHOCTh YMEHUS KJIaCCU(DUIIMPOBATh XUMUYECKUE PEAKITUH TIO0 PA3TUYHBIM
mpu3HakaM (YUCITy U COCTaBy pPEarupyroluX BEIIECTB, TEIUIOBOMY 3 (deKTy peakxiiu,
W3MEHEHHUIO CTETeHeH OKHUCICHHSI DJIEMEHTOB, OOpaTUMOCTH  PEaKkIuu, Y4acTUIO
KaTaJn3aropa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISITh YPAaBHEHUS PEAKIHMA pa3IUYHBIX THUIIOB,
MOJIHBIE M COKpAalIEHHBIE ypaBHEHUS peakIMil MOHHOTO OOMEHa, yUWTHIBas YCIOBHUS, MPHU
KOTOPBIX 3TH PEAKINHU UAYT 10 KOHIA;



c(OPMHUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKIMH, MOATBEPXKAAIONINE KadyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IYyTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPraHUUYECKHUX BEILECTB;

c(hOpMHUPOBAHHOCTH YMEHHI packpeiBaThL CYIIIHOCTb OKHCIIUTEIILHO -
BOCCTAaHOBHUTEJIBHBIX PEAKIHH IOCPEICTBOM COCTABICHUS 3JIEKTPOHHOrO OamaHca 3THX
peakuuii;

c(OPMHUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKON peaKiiuu
OT Pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTHU OT
BHemHero Bo3aeiicTBus (npuniuin Jle [llatensbe);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XMMHUYECKHE IPOIIECCHI, JIKAIUE B
OCHOBE€  MPOMBINUIEHHOTO  TOJYYEHUS CEpPHOM  KHCJIOTHI, aMMHaKa, a  TaKKe
c(hOpMUPOBAHHOCTh MpPEACTaBICHUN 00 OOMMX HAYYHBIX MPUHIUIAX M JKOJIOTHUYECKHX
npooIeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHHUS C HCIOJIH30BAHUEM TMOHSITHUS
«MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHWH Ta30B MPH XUMHUUYECKHX
peaxknusix, Macchl BeniecTBa Uin o0bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
U 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOTO A (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MACChl BEIIECTB, MPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHI COOITIOATh MPaBHIIA TIOJIb30BAHUS XUMHYECKOW TTOCYI0#
u J1abopaTOpHBIM OOOpYyIOBaHWEM, a TakKXke IMpaBuwia OOpallleHuss C BELIECTBAMHU B
COOTBETCTBUU C MHCTPYKLHUSMH IO BBIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OTIBITOB;

cOpMHUPOBAHHOCTh YMEHUU IUJIAHUPOBATH W BBINOJHATH XUMHUYECKUNA SKCIIEPUMEHT
(paznokeHue MepoKcHIa BOJOPOAAa B TMPHUCYTCTBUU KaTalau3aTopa, OIpPENENICHHUE CpPeJibl
pacTBOpPOB BEIIECTB € MOMOLIBI0 YHHUBEPCAIBHOTO WHJMKATOPA, BIMSHHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHMUYECKON peaKkiuu, peaklMd HOHHOTO OOMEHa, KaueCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHAT- U XJIOPUI-aHUOHBL, HA KAaTHOH aMMOHHUS, peEIICHUE
AKCIEPUMEHTAJbHBIX 3a1au nmo TeMaM «Mertamisl» u «Hemeramib») B COOTBETCTBUHU C
MpaBWJIaMU TEXHUKU O€30MacHOCTU MpH OOpallleHuH C BeleCTBaMH U JabOpaTOpHBIM
o0opynoBaHUEM, MPEACTABIATh PE3y/IbTaThl XMMHUYECKOTO AKCIEPUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX pEaKIUil U (OpMyIUpOBATH BHIBOJABI Ha OCHOBE 3THUX
pe3ynbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHIM KPUTHYECKH aHAIU3UPOBATH XUMUYECKYIO HH(POPMAIIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHKOB (CpEeICTBa MAacCOBOW KOMMYHUKanuu, MHTepHET U
APYTHX);

chOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUlia SKOJOTHYECKH IeJIeCO00pa3HOro
MOBEACHUA B OBITY U TPYAOBOW JEATEIHHOCTH B LIENSX COXPAHEHHUS CBOETO 3/0POBbI U
OKpYXarollled MPUPOJHON Cpellbl, OCO3HAaBaTh ONACHOCTb BO3JCHCTBUS Ha JKHUBBIE
OpraHu3Mbl OMNpPEAENEHHBIX BEUIECTB, MOHUMAas cMmbica nokazarens [IJIK, mosicHaTe Ha
npuMepax crnocoObl yMEHBIIEHUS W TPENOTBPALIEHUS WX BPEIHOTO BO3ACUCTBUS Ha
OpraHu3M YeJIOBEKa;

JUIs OOYYAIOMINXCs ¢ OTPAHMUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHUE MIPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA,

JUIS CIENBIX W CHA00BUIAIIMX OOYJYaIOIIUXCSA: yMEHHE HCIIONIb30BaTh peilbedHO-
TOYEYHYIO cUcTeMy o0o3HaueHuit JI. bpaiins ans 3anucu XuMudeckux GopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC

Ne Haumenosanue | Koanvecrso yacos

n/ pPa3aejioB H TEM Bcer KOHTpOJIbeI HpaKTl/l'leCK]/I 3J1€KTpOHHBIe (III/I(l)pOBbIe) 06pa30BaTe.11bele PECYPCHI
n IIporpamMmmel ] e padoThl e padoThl

Paznea 1. Teopernyeck

HE€ OCHOBBI opraﬂuqeckoﬁ XHUMHHU

[Ipeamer
OPraHNu4ecKon
xumun. Teopus

https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4¢59-9dcf-

1.1
CTpoCcHHA 3 0 0 20517ae4b52e?backUrl=https://urok.apkpro.ru
OPraHUYECKUX
coequHeHnN A.
M. Bbyrneposa
Hroro no pazneny 3
Pasznen 2. YriieBoaopoanbl
[IpenenvHbie
71 EBOLODOLLL ’ 1 0 https://lesson.edu.ru/my-school/lesson/258ddc06-ec23-473c-b3d7-
' YHICBOAOPOA ed82fcaddd02?backUrl=https://urok.apkpro.ru/
— aJIKaHbI
Henpenenbasie
. https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-
YTJIEBOJOPOIbI:
29 ATTKCHEL 6 0 1 18dc1cfb9399?backUrl=https://urok.apkpro.ru/
) ’ https://lesson.edu.ru/my-school/lesson/05¢9a929-6741-4d7¢c-84b5-
aJIKaJEHBbI,
009292468356 backUrl=https://urok.apkpro.ru/
AJIKUHEI
)3 ApomaTtuueckue ’ 0 0 https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-491d-aded-

YTJIEBOIOPOIBI

c3ddal9feef4 ?backUrl=https://urok.apkpro.ru/




[Ipuponusie
WCTOYHHUKH
2.4 YTJIEBOJIOPOJIOB 3 1 0
U UX
nepepadoTka

https://lesson.edu.ru/my-school/lesson/99557a5e-2221-43e0-97b8-
983de535c44d?backUrl=https://urok.apkpro.ru/

Hroro no pazgeny 13

Pa3znen 3. Kucinopoaconep:xaiiue opranu4eckue coeuHeHHst

https://lesson.edu.ru/my-school/lesson/5439¢18b-7440-4b6f-bf84-
c04£a471694f?backUrl=https://urok.apkpro.ru/
https://lesson.edu.ru/my-school/lesson/461aa9c8-cOef-4827-a8e5-
3.1 Cruptel. deHon 3 0 0 d12a0bedc826?backUrl=hhttps://lesson.edu.ru/my-
school/lesson/649883b8-7¢5f-4f16-896e¢-
10a2278b08f1 ?backUrl=https://urok.apkpro.ru/ttps://urok.apkpro.ru
/
AJbIeruanl.
KanBOHOBEIE https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-
p
39 HCIOTEL 6 0 1 cb7ae5858b90?backUrl=https://urok.apkpro.ru/
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-
Croxmpre ba0f9fe63c0d?backUrl=https://urok.apkpro.ru/
3¢hupsI
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-
33 VIeBo b 3 1 0 01d2e212d4d0?backUrl=https://urok.apkpro.ru/
https://lesson.edu.ru/my-school/lesson/690fbb76-f94a-4f77-bbbe-
3d3ae748f7167backUrl=https://urok.apkpro.ru/
Wroro no pazgeny 12

Pa3nen 4. Asorconepskamue OpraHu4ecKue cCoOeJuHeHUs

4.1 AMUHBL. 3 0 0

https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839¢-




AMHUHOKHUCIIOTBI
. benku

9205f201b73e?backUrl=https://urok.apkpro.ru/
https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-4873-ace0-
78eca6009628 ?backUrl=https://urok.apkpro.ru/

Hroro no pazneny

3

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1

Tlnactmaccel.

Kayuyxu.
Bomokna

https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48€9-935e-
b3¢59299¢91 ?backUrl=https://urok.apkpro.ru/

Hroro no pazneny

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOIPAMME

34




11 KVIACC

HaumeHoBaHue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LM(pPOBbIE)
pa3ejioB U TeEM Konrpoabnbie | IIpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
NporpamMmbl padoThI padoTsI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHne aTomMOB. https://lesson.edu.ru/my-
Hepromyecknit 3aKoH school/lesson/20b1df2e-6¢ce4-435b-b6dc-
11 u [lepronnueckas 3 1 0 5155d30a45fa?backUrl=https://urok.apkpro.ru/
CHUCTEMAa XUMHUYCCKUX https://lesson.edu.ru/my-
anemenToB JI. 1. school/lesson/e7d48881-055d-49da-a49c-
MeHieneeBa 7375¢3d033e9?backUrl=https://urok.apkpro.ru/
CrpoeHHe BemecTEa. https://lesson.edu.ru/my-
1.2 4 0 0 school/lesson/a9¢9a61e-e387-4ffe-befb-
Muoroo6pasne sewecTs aca9c¢7241b21 ?backUrl=https://urok.apkpro.ru/
https://lesson.edu.ru/my-

1.3 XUMHUYECKUE PEaKIuu 6 1 1 school/lesson/75637222-d397-4b1a-810a-
cc7bca9e8alc?backUrl=https://urok.apkpro.ru/
https://lesson.edu.ru/my-

Hroro no pazneny 13 school/lesson/5¢33bc30-805d-41fe-bf72-
860434145157 MackUrl=https://urok.apkpro.ru
Paznen 2. Heoprannyeckasi XuMusi
https://lesson.edu.ru/my-

2.1 MeTamisl 6 0 1 school/lesson/5e33bc30-805d-41fe-bf72-
860434145157 MackUrl=https://urok.apkpro.ru/
https://lesson.edu.ru/my-

2.2 Hemerantet ? ! ! school/lesson/2390b83e-a935-4c96-bd3a-




25126d9c¢1139?backUrl=https://urok.apkpro.ru/

CBs13b HEOPraHUUYECKUX

https://lesson.edu.ru/my-

2.3 U OPraHUYECKUX 2 school/lesson/c6c5af9a-9645-4604-9834-
BEIIECTB 59151d566a61 ?backUrl=https://urok.apkpro.ru/
https://lesson.edu.ru/my-
Hroro no pasgeny 17 school/lesson/c6¢c5af9a-9645-4604-9834-
59151d566a61 backUrl=https://urok.apkpro.ru/
Paznea 3. XumMus u :KU3HL
https://lesson.edu.ru/my-
3.1 XUMHS U KU3Hb 4 school/lesson/acd826¢f-ba2d-49db-b216-
ef7¢26a84728 ?backUrl=https://urok.apkpro.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB
No Koutp
o/ Tema ypoxa 0JIbH Ipakruu | Jara DJIeKTPOHHBbIE HU(PPOBHIE
I Bceero ple ecKHue HU3yUeHust o0pa3oBaTejibHbIE PeCypChI
pador padoThI
bl
TIpeaMeT opraHmYecKoii https://lesson.edu.ru/my-
XML 08 school/lesson/a9f3d191-5ele-4e24-ac02-

1 ’ 1 0 0 04.09.2023 | efbl6fa49f6a?backUrl=https://urok.apkpro.ru/
BOSHUKHOBEHHE, token=00d3c187bded0129a346af21affaa6ade37
PA3BHUTHC 1 3HAUCHHC 5b1¢38cf3d61632acf9035¢32a694
Teopust crpoeHust
OPraHUYECKUX https://lesson.edu.ru/my-

2 coenqnHenni A. M. 1 0 0 11.09.2023 | school/lesson/c935a58¢c-ab0e-4¢59-9dcf-
bytneposa, €€ 0CHOBHBIE 20517ae4b52e?backUrl=https://urok.apkpro.ru/
ITOJIOKCHUS
[IpencraBnenue o
Kiaccuukanuu
OPraHUYECKUX BEILECTB. https://lesson.edu.ru/my-

3 Homenknarypa 1 0 0 18.09.2023 | school/lesson/726ee099-e1a9-410f-b8be-
(cucremaTuyeckas) u b4cb589aead] ?backUrl=https://urok.apkpro.ru/
TPUBHAJIbHBIC HA3BaHUs
OpPraHUYECKUX BEIIECTB

4 AJKaHBI: COCTaB U 1 1 0 25.09.2023 | https://lesson.edu.ru/my-




CTpPOEHUE,
TOMOJIOTUYECKUH P

school/lesson/258ddc06-ec23-473¢c-b3d7-
ed82fcaddd02 ?backUrl=https://urok.apkpro.ru/

Mertas u 3TaH —

https://lesson.edu.ru/my-

5 [pocTenIne 02.10.2023 | school/lesson/258ddc06-ec23-473¢c-b3d7-
MPEACTABUTEIIN AJIKAHOB ed82fcaddd02?backUrl=https://urok.apkpro.ru/
AJIKCHEL COCTAB I https://lesson.edu.ru/my-

6 i 09.10.2023 | school/lesson/4038171e-4158-4bd1-ae98-
CTPOCHHE, CBOUCTBA 18de1cfb9399?backUrl=https://urok.apkpro.ru/
DOTUJIEH U TIPOTIUJIEH — https://lesson.edu.ru/my-

7 MpoCTeuIIne 16.10.2023 | school/lesson/05ab5925-ba8e-499e-840b-
IPEICTABUTENN aJIKEHOB 70b5e8db71ae?backUrl=https://urok.apkpro.ru/
[IpakTnueckas pabora
Ne 1. @lomyacrue https://lesson.edu.ru/my-

8 23.10.2023 | school/lesson/53¢d2379-2a45-43b1-9f67-
STHJEGHa 1 HBYHCHHE €ro 7ebcdaf03ce0?backUrl=https://urok.apkpro.ru/
CBOMCTB
Ankaauensl. byraguen-

1,3 1 MmeTunOyTagueH- https://lesson.edu.ru/my-

9 1,3. [Tonyuenue 30.10.2023 | school/lesson/6df23393-6{08-4b9f-ae01-
CUHTETHUUYECKOTO a983b95b854a?backUrl=https://urok.apkpro.ru/
KaydyKa U PE3UHbI
AJIKMHEBI: COCTaB "
0COOEHHOCTH CTPOCHUS,

TOMOJIOTHYECKHH A, https://lesson.edu.ru/my-

10 09.11.2023 | school/lesson/6df23393-6f08-4b9f-ae01-
AHeTHHveH T a983b95b854a?backUrl=https://urok.apkpro.ru/
MPOCTEULLINI
MPEICTaBUTEND aJIKUHOB

11 Breraucnenus mno 13.11.2023 | https://lesson.edu.ru/my-




YPaBHEHUIO XUMHUYECKOU
peakuuu

school/lesson/05¢9a929-6741-4d7c-84b5-
009292468356 backUrl=https://urok.apkpro.ru/

ApeHsl: 6eH301 U

https://lesson.edu.ru/my-

12 toiyos. TokcnyHOCTh 20.11.2023 | school/lesson/d86d7d00-d5b4-491d-aded-
apeHoB c3ddal9feef4 ?backUrl=https://urok.apkpro.ru/
I'enernueckas cBs3b

TEBOIODOTIOB https://lesson.edu.ru/my-

13 o P ’ 27.11.2023 | school/lesson/7dada027-8448-418f-b416-
MIpUHAUISKAITUX K fbaledd4ab6d?backUrl=https://urok.apkpro.ru/
pa3IMYHBIM KJIaccam
[IpupoHbIE NCTOYHHUKHN
YIJIEBOJOPOJIOB:

o https://lesson.edu.ru/my-
MIPUPOIHBIN Ta3 U

14 04.12.2023 | school/lesson/99557a5e-2221-43e0-97b8-
MOMYTHAIC HEPTAHBIC 983de535c44d?backUrl=https://urok.apkpro.ru/
ras3bl, He()Th ¥ TPOJYKTHI
e€ mepepaboTKu
[IpupoHbIE UCTOYHUKHT

JIEBOJIOPOJIOB:
irn OHHBI;I a3 https://lesson.edu.ru/my-

15 PP 11.12.2023 | school/lesson/99557a5e-2221-43¢0-97b8-
NONYTHEIE HEPTAHEIC 983de535c44d?backUrl=https://urok.apkpro.ru/
ras3bl, He()Th ¥ TPOJAYKTHI
e€ mepepaboTKn
KontponbHas padoTa no https://lesson.edu.ru/my-

16 pazneny 18.12.2023 | school/lesson/6c919641-7956-4130-b1fd-
«YTIEBOI0POIBI» ¢7¢e71db395d7 ?backUrl=https://urok.apkpro.ru/
[IpenensHbie https://lesson.edu.ru/my-

17 OJIHOATOMHBIE CIIUPTHI: 25.12.2023 | school/lesson/5439¢18b-7440-4b6f-bf84-

MCTAaHOJ 1 OTaHOJI.

c04fa471694f?backUrl=https://urok.apkpro.ru/




Bopoponnas cBsi3b

MHOroaroMHbI€ CIIUPTHI:

https://lesson.edu.ru/my-

18 STHJICHTJINKOIb U 11.01.2024 | school/lesson/461aa9c8-cOef-4827-a8e5-
TIIALEPUH d12a0bedc826 ?backUrl=https://urok.apkpro.ru/
@DEHOJI: CTPOEHHUE
MOJICKYIE, (IH3HECCKHE school/lesson/649883b8-7c5f-4116-896¢-

19 YRl . 15.01.2024 | 10a2278b08f1?backUrl=https://urok.apkpro.ru/tt
1 XUMHYECKHE CBOMCTBA,

ps://urok.apkpro.ru/
MPUMEHEHHE
AJbIeTUb!: https://lesson.edu.ru/my-

20 dbopmanpaerua u 22.01.2024 | school/lesson/8664b319-0ba3-4945-b076-
arerajgbIerua. AeTox cb7ae5858b90?backUrl=https://urok.apkpro.ru/
OIHOOCHOBHEBIE
HpeIeTbHbIe https://lesson.edu.ru/my-

21 P 5 ) 29.01.2024 | school/lesson/b4feaa04-3438-4b57-a3ec-
KapOOHOBRIC KUCIIOTB- ba0f9fe63c0d?backUrl=https://urok.apkpro.ru/
MypaBbUHasA U YKCyCHas
[IpakTrueckas padota
No 2. «CBoiicTBa https://lesson.edu.ru/my-

22 - . 05.02.2024 | school/lesson/9834d408-386d-444a-8de3-
pactBopa yKcycHou Tefba8b98cdb?backUrl=https://urok.apkpro.ru/
KHUCJIOTED)

CreapuHoBas u
OJICHHOBAS. KHCIOTEL KAK https://lesson.edu.ru/my-

23 ’ 12.02.2024 | school/lesson/71ac4312-a0d4-4945-a0eb-
TIpCACTABUTCIIN BBICILIMX 1e59cd514d9f?backUrl=https://urok.apkpro.ru/
KapOOHOBBIX KHCIIOT
MpE11a KaK COJIM BBICIIHUX https://lesson.edu.ru/my-

24 KapOOHOBBIX KHCIIOT, UX 19.02.2024 | school/lesson/71ac43{2-a0d4-4945-a0eb-

MoOIoIIee AeHCTBUE

1e59cd514d9f?backUrl=https://urok.apkpro.ru/




Cnoxwnble 3(upbl Kak

IIPOU3BOJHEIE https://lesson.edu.ru/my-

25 KapOOHOBBIX KHCIIOT. 26.02.2024 | school/lesson/71ac43f2-a0d4-4945-a0eb-
I'maponus cinoKHbIX 1e59cd5f4d91?backUrl=https://urok.apkpro.ru/
3pupoB
Kupsr: runponus,

IpHMeHEHHe https://lesson.edu.ru/my-

26 ’ 04.03.2024 | school/lesson/71ac43f2-a0d4-4945-a0eb-
Ouonormaeckas poi 1e59¢d5f4d9f?backUrl=https://urok.apkpro.ru/
KHUPOB
VYTraeBodsl: COCTaB,

Kiaccuukaus.
BaskHeiuie https://lesson.edu.ru/my-

27 11.03.2024 | school/lesson/709ce43a-deb6-4281-963b-
MpEACTABHTEH: 01d2e212d4d0?backUrl=https://urok.apkpro.ru/
TJIF0K03a, PpyKTO3a,
caxapo3sa
Kpaxman u nemttonosa https://lesson.edu.ru/my-

28 Kak MPUPOIHBIE 18.03.2024 | school/lesson/690fbb76-f94a-4f77-bbbe-
HOJMMEPEI 3d3ae748f716?backUrl=https://urok.apkpro.ru/
KontponpHas padoTa no
pasneny https://lesson.edu.ru/my-

29 «Kucnopoacoaepxariue 01.04.2024 | school/lesson/5a9¢e4cc3-f4e9-4b8f-a40f-
OpraHuveCcKue c9fe7c9c4bf8 ?backUrl=https://urok.apkpro.ru/
COECTUHECHHUS
AMUHBL METHIIAMAH I https://lesson.edu.ru/my-

30 08.04.2024 | school/lesson/0c608a59-4¢69-4481-839¢-
aHUIIH 92051201b73e?backUrl=https://urok.apkpro.ru/

31 AMUHOKHUCIIOTEI KaK 15.04.2024 | https://lesson.edu.ru/my-school/lesson/c2{2f3d7-




aMm(pOTEepHBIC 43d1-4873-ace0-

OpraHUYeCKue 78eca6009628 ?backUrl=https://urok.apkpro.ru/
COEIMHEHNS, X

OMOJIOTHYECKOE

3gadeHue. Ilentuael

benkun kak npupoaHbie https://lesson.edu.ru/my-

32 BBICOKOMOJIEKYJISIPHbIE 1 22.04.2024 | school/lesson/d7681e62-c311-48e9-935¢-
COCIUHCHUS b3¢59299¢91 ?backUrl=https://urok.apkpro.ru/
OCHOBHBIE TTOHATHUA
N https://lesson.edu.ru/my-

33 1 29.04.2024 | school/lesson/d7681e62-c311-48¢9-935¢-
BRICOKOMOIIEKYIIAPHAIX f63¢59299¢917backUrl=https://urok.apkpro.ru/
COEIMHEHUN
OCHOBHBIE METOIEI
CHHTE3a
BEICOKOMOJICKVIISIDHBIX https://lesson.edu.ru/my-

34 . yip 1 06.05.2024 | school/lesson/d7681e62-c311-48e9-935¢-
COCHMHCHIH. f63¢59299¢917backUrl=https://urok.apkpro.ru/
[TnacTmacchel, Kaydyku,

BOJIOKHA
OBILIEE KOJIMYECTBO a4

YACOB II1O ITPOTPAMME




11 KVIACC

Ne KoauuecTBO YacoB
Jara DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bcer Konrtpoabnsl | IlpakTuyecku
u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
n 0 e padoThI e padoThI
X o https://lesson.edu.ru/my-
VIMITHCCICH SIICMCHT hool/lesson/20b1df2e-6ce4-435b-bbdc
schoo - - - -
ATomMm. 1 4.09.202
TOM. SMeKTPOHHAA 0 0 04.09.202 | 554304452 TbackUrl=https://urok apkpro.r
KOH(UTypanusi aToMoB 3 o/
[Tepuonnueckuii 3aKOH 1
[Iepnoanueckas cucrema
https://lesson.edu.ru/my-
NUMITICCKHX SIIEMEHTOB hool/lesson/e7d48881-055d-49da-a49c
schoo - - - -
/. 1. Menneneesa, ux ! 0 0 HL.09.202 | 5375 34033¢92backUrl=htps://urok.apkpro,
CBSI3b C COBPEMEHHOM 3 u/
TEOpHEN CTPOEHUS o
aTOMOB
3aKOHOMEPHOCTH
W3MEHCHHUS CBOMCTB
XUMHYECKHX JIEMEHTOB
W UX COSTUHEHUH 110
https://lesson.edu.ru/my-
rpylnmnam U nepuoiaM.
3haueHIC 1 0 0 18.09.202 school/lesson/e7d48881-055d-49da-a49c-
o 7375¢3d033e9?backUrl=https://urok.apkpro.
MEePUOINYECKOTO 3aKOHA 3 u/
M CUCTEMBI XUMHYECKUX -
snemeHTOB J[.1.
MeneneeBa B pa3BUTUU
HayKu




CrpoeHue BeniecTna.
XHuMHUUecKas CBSI3b, e€
BHUABI, MEXaHHU3MBbI

https://lesson.edu.ru/my-
school/lesson/a9¢c9a61e-e387-4ffe-bcfb-

25.09.202
oOpa3oBaHus 3 aca9¢7241b21 ?backUrl=https://urok.apkpro.r
KOBAJICHTHOU CBSI3H. u/
Bopoponnas cBsi3b
BajeuTHOoCTb.
DNEeKTPOOTPUIIATEIEHOCT
https://lesson.edu.ru/my-
b. CTENEHb OKUCIICHHUS. ool 00926 o387 -Affe-befb
school/lesson/a9c9a61e-e387-4ffe-bctb-
B 02.10.202
clrectsa aca9c¢7241b21 ?backUrl=https://urok.apkpro.r
MOJIEKYJISIPHOTO 1 3 o/
HEMOJIEKYJIIPHOTO -
CTPOEHUS
[TonsiTue 0 AUCTIEPCHBIX
https://lesson.edu.ru/my-
cucreMmax. MIcTuHHEIE 1
KOILIOMIHBIC DACTBODEL 09.10.202 school/lesson/a9¢c9a61e-e387-4ffe-bcfb-
a p PBL. o aca9c7241b21?backUrl=https://urok.apkpro.r
MaccoBas nois 3 o
BEIIECTBA B PaCTBOPE o
Knaccudukanus u
HOMEHKJIaTypa
HCOPraHnM4CCKux https://lesson.edu.ru/my-
COEOUHEHU. 16.10.202 school/lesson/a9c9a61e-e387-4ffe-bcfb-
I'eHeTHyecKkas CBA3b 3 T aca9c7241b21?backUrl=https://urok.apkpro.r

HCOPraHU4CCKUX
BCIICCTB, PA3JIMYHBIX
KJ1aCCOB

u/

Knaccudukarus

https://lesson.edu.ru/my-




XUMHUUYECKUX PEAKLIUH B
HEOpPraHW4YeCKON 1
OPraHU4eCKOM XUMHUH.
3aKOH COXpaHEHMsI
MAacChl BEIIECTB; 3aKOH
COXpAaHEHUS 1
MPEBPAILECHUS SHEPTUU
MPU XUMHUYECKUX
peaKuusx

23.10.202
3

school/lesson/75637222-d397-4b1a-810a-
cc7bca9e8alc?backUrl=https://urok.apkpro.r
u/

CKOpOCTh peaxiuu.

https://lesson.edu.ru/my-
school/lesson/fOcb5def-307e-4575-89d0-

. .10.202

? Obpatnmbie pearii 30-10.202 1 ¢ 0416603655 7backUrl=https://urok.apkpro.
XHWMHUYECKOE paBHOBECHE 3 u/

[IpakTrueckas padota No https://lesson.edu.ru/my-

10 1. «BnusiHre pa3nuyHbIX 06.11.202 school/lesson/fOcbS5def-307e-4575-89d0-
(bakTOpPOB Ha CKOPOCTH X o 86041b603655 ?backUrl=https://urok.apkpro.
XUMHYECKOU PEaKIUM» ru/

DIEeKTPOTUTHIECKAs
nucconuanus. [lousarue
0 BOJIOPOJTHOM
https://lesson.edu.ru/my-
nokasareie (pH)
11 ACTEODA. Peakiiin 13.11.202 school/lesson/237cdb54-2787-4817-8330-
p pa. 1 B 6e027b075645 ?backUrl=https://urok.apkpro.
HOHHOI'0 0OOMeEHa. 3 u/
[M'uaponu3 opraHuIecKux o
1 HEOPTaHUYECKUX
BEIIECTB
12 OKHCIHTENBHO- https://lesson.edu.ru/my-

school/lesson/8f219cef-7a8a-44d5-b58a-




BOCCTAHOBHUTEIJILHBIE
peakuuu. [lonstre 06
AJIEKTPOJIN3E PACILIABOB
U PaCTBOPOB COJIEU

20.11.202
3

b3d1b2eeb237?backUrl=https://urok.apkpro.
ru/

KonTtponsnas pabota o
paznerny

https://lesson.edu.ru/my-
school/lesson/cc14f97b-ada3-4ac9-al23-

13 27.11.202
«Teopernyeckne OCHOBBI 3 dadc40973c6f?backUrl=https://urok.apkpro.r
XAMUU u/

MeTanisl, UX MOJIOXKECHUE

B [leproanueckoit

CUCTEME XUMHUYECKHX

onementos /1. 1. htﬂosrflflllesso?]-je%lgg/dnlﬂz-683 4ale-8073
school/lesson/a -683e-4ale- -

14 M 04.12.2

crieeesa i 02 | 70¢604¢9¢86272backUrl=htps /urok.apkpro.
0COOEHHOCTH CTPOCHUS 3 u/
atoMoB. O01mne o
(bu3UvecKue CBOMCTBA
METaJIJIOB
CruiaBel METAaILIOB. https://lesson.edu.ru/my-

15 DIIEKTPOXUMHUYECKUI 11.12.202 school/lesson/a0d5bd16-683e-4ale-8073-
psLI HanpsDKeHui 3 o 70c604e9¢862 ?backUrl=https://urok.apkpro.
METAJLIOB ru/

XHUMHUYECKHE CBOMCTBA
BOKHEHIIMX METaJLJIOB https://lesson.edu.ru/my-

16 (HaTpuii, Kanuu, 18.12.202 school/lesson/e7{f8162-0d4d-40f8-b9f7-

KaJIbIMHA, MarHui, 3 o 422¢3e710750?backUrl=https://urok.apkpro.

ATIOMHUHUI) U UX
COEIMHEHU I

ru/




XMMHUYECKUE CBOUCTBA

https://lesson.edu.ru/my-
school/lesson/e7ff8162-0d4d-40f8-b9f7-

1 25.12.202
7| Xpoma, Meau 1 uX 12202 |50 36710750 %backUrl=https://urok.apkpro,
COCIMHECHUU 3
ru/
X . https://lesson.edu.ru/my-
HUMHUYECKHE CBOMCTBA
18 MHKA Kele3a 11X 15.01.202 school/lesson/e7ff8162-0d4d-40f8-b9f7-
H ’ . o 422¢3e710750?backUrl=https://urok.apkpro.
COeTUHEHUN 4
ru/
[IpaxTrueckas padota Ne
7 "p https://lesson.edu.ru/my-
. "Pemenue
19 T — 22.01.202 school/lesson/6545ec44-34¢5-43f6-826b-
p T 2648d7d6fef7?backUrl=https://urok.apkpro.r
3a71a4 110 TEME 4 o/
«MeTtamsp" o
Hemerannsl, ux
MOJIOKEHYE B
I . https://lesson.edu.ru/my-
€pPUOJUYECKON CHUCTEME
20 NUMIECKIX SIEMEHTOR 29.01.202 school/lesson/2390b83e-a935-4¢96-bd3a-
T 25f26d9c1139?backUrl=https://urok.apkpro.r
. Y. MengeneeBa u 4 u
0COOEHHOCTH CTPOCHUS o
aTOMOB
dusnyeckue cBONCTBA
HCMCTAJJIOB. https://lesson.edu.ru/my-
71 ANI0OTpONHS HEMETAJIIOB 05.02.202 school/lesson/ctb70c37-2784-4c66-be0S-
(Ha mpuMepe KHUCI0po/Ia, 4 T b0966dffb673 ?backUrl=https://urok.apkpro.r
cepsl, pocdopa u u/
yriaepojaa)
2 XHUMHYECKHE CBOMCTBA https://lesson.edu.ru/my-
rajoreHoB, CEphl U UX 12.02.202 | school/lesson/ctb70c37-2784-4c66-be0S-




COEIMHEHUN

b0966dffb673 ?backUrl=https://urok.apkpro.r
u/

XUMHUYECKUE CBOUCTBA

https://lesson.edu.ru/my-
school/lesson/cfb70c37-2784-4c66-be05-

23| asora, Gocodpan ux 19.02.202 | 0066df6737backUrl=https //urok apkpro.r
COEIMHEHUN 4
u/
X . https://lesson.edu.ru/my-
NMHYECKHE CBOMCTBA

24 HEDOIA. KDEMEISL I HX 26.02.200 school/lesson/cfb70c37-2784-4c66-be05-
yrieponsa, ¥p He b0966dffb673?backUrl=https://urok.apkpro.r
COEIMHEHUN 4

u/
I https://lesson.edu.ru/my-
pUMEHEHHE

75 BAKHEH X HOMCTALIOR 04.03.202 school/lesson/cfb70c37-2784-4c66-be05-

. o b0966dffb673 ?backUrl=https://urok.apkpro.r
U UX COCIUHEHHUM 4 o/
O0o006111eHNE U
CHCTEMAaTH3aIsA 3HAHUH
no teMe «HemeTaimiey. https://lesson.edu.ru/my-

26 Brruucnenuns o 11.03.202 school/lesson/2390b83e-a935-4¢96-bd3a-
YPaBHEHUSAM 4 o 25f26d9¢1139?backUrl=https://urok.apkpro.r
XUMHUYECKUX PEakiuil u u/

TEPMOXUMHUYECKHUE

pacy€ThI

[TpakTrueckas padota Ne
https://lesson.edu.ru/my-

3. «Pewenne hool/l n/7¢19b0ba-7815-4db3-86f4
SCNOO0IJ/1ESSO C a- - - -

2/ IKCTICPHMCHTAILHBIX 18.03.202 d0ac5b740b3b?backUrl=https://urok.apkpro.
3a7a4 10 TeEME 4 u/

"Hemeramner"» o
28 KonTtponsHas pabota o https://lesson.edu.ru/my-




TeMaM «MeTayuiby U
«HemeTamuis»

01.04.202
4

school/lesson/34e€920c7-f570-45b1-8c7e-
b7989845da49?backUrl=https://urok.apkpro.
ru/

Heoprannueckue u
OpraHUYECKUEe KUCIIOTHI.

https://lesson.edu.ru/my-
school/lesson/c6c5af9a-9645-4604-9834-

2 H .04.202

9 copramrHeckie 1 08.04.202 | 59514566261 2backUrl=https://urok.apkpro.
OpraHUYeCKHe 4 u/

OCHOBaHUA _
AmpoTepHbie
HEOPraHUYECKHUE U
https://lesson.edu.ru/my-
OpraHUYECKUe
30 O 15.04.202 school/lesson/c6cSaf9a-9645-4604-9834-
a ’ o 59151d566a61 backUrl=https://urok.apkpro.
T'enetnyeckas cBs3b 4 u/
HEOPraHUYECKUX U o
OPraHMYeCKHUX BEIIECTB
Ponb xumun B
obecrniedyeHNH https://lesson.edu.ru/my-

31 9KOJIOTHYECKOH, 29.04.202 school/lesson/f5999557-18¢8-4853-83a0-
HEPreTHYCCKOM U 4 o 588bf830407a?backUrl=https://urok.apkpro.r
MUIEBOI O€30MaCHOCTH, u/

Pa3BUTUHU MEULIMHBI
[IpencraBnenus 06
001X HAyYHBIX https://lesson.edu.ru/my-

3 MIPUHIUATIAX 29 04.202 school/lesson/f5999557-18c8-4853-83a0-

IIPOMBIIIIEHHOTO 4 588bf830407a?backUrl=https://urok.apkpro.r

MMOJIYYCHHA Ba)XHEUIITUX
BCIICCTB

u/




https://lesson.edu.ru/my-
33 UenoBek B MUpE BELIECTB | 07.04.202 school/lesson/f5999557-18c8-4853-83a0-
A MaTepuajoB 588bf830407a?backUrl=https://urok.apkpro.r
> w
https://lesson.edu.ru/my-
34 XuMUs U 3I0POBbE | 14.04.202 school/lesson/f5999557-18c¢8-4853-83a0-
4eJI0BEKA 588bf830407a?backUrl=https://urok.apkpro.r
: w
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YYEBHO-METOIUYECKOE OBECIHIEYEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA

» Xumus, 11 kmace/ T'abpuensia O.C., Octpoymon U.T'., CiankoB C.A., AKIIHOHEPHOE
obmectBo «M3natenscTBO «lIpocBenienne

» Xumus / ['abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKunoHepHO€E 0011eCTBO
«M3narensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JUISA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumuss Meroanueckoe nocodre — 6a30BbIi YpOBEHb) -
M.: dpoda 2022 ron.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O0m1as Xumusi B TeCTax, 3afadax, ynmpaxkHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuenss, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontposasHbie u
MIpOBEpPOUHbIE pabOThI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuemnsn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kHura
st yautensi». Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C.TI'abpuensn, I'.I".JIpicoBa, A.I".Beenenckas «Xumus 11 knacc: HactonpHas kHura
tst yautensi». Yacts 2 — M.: Jlpoda, 2022 ro.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OcTtpoymoBa «3amauu 1o XUMHUH U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. leancoBa «Xumus 11 kmacc noypounsie miansl mo yueonuky O.C.["abpuensina,
I".I".JIercoBoi» - Bonrorpamy Yuurens 2018ro.

8. M.A.Ps6oBa, YV.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dk3aMmeH,
2019r.

9.9. O.C.I'abpuenss, U.I'.octpoyMOB « XMMHUECKHI SKCTIEPUMEHT B TIKosie 11 kmacey; -
M.: Ipoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Breaurenannsiehttp://www.chemnet.ru ['azera « Xumus» u cailT st yuurens «5 uay Ha
YPOK XUMHM»

http://him.1september.ru Eaunas xomnekmus L{IOP: [IpeaqmeTHas komnekus « XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIIEPUMEHTHI:
xumusi. Komnekuus Poccuiickoro o0mieo6pazoBaTeibHOrO opTaia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast ouMIinaia IKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranndeckasi XuMusi: MEKTPOHHBINA y4eOHUK TSI CpeAHEN
IITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU: 3JIEKTPOHHBIN yueOHUK

http://www hemi.nsu.ru OTKpBITBIH KosIexK: XUMUsI

http://www.chemistry.ru JlucTaHIMOHHAS OTMMITHAJA 110 XUMHHU: TEITEKOMMYHHKAITHOHHBII
00pa30BaTeNbHBIN MPOEKT
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