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HOACHUTEJDBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii deaepanumny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBI CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIX B DefepaibHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMusS» B 00pa3oBaTeIbHBIX opraHusaiusax Poccuiickoit deaeparum,
pealn3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctpareruun pa3Butust Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsxenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
o0mieil ctparerut oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMHU
o011e00pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEPLIAIOIIMM JTAallOM peaM3alih  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTU KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOABI, (HPOPMHUPOBAHHS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUIuxcsl Ha
YPOBHE CpeITHEeT0 00111eT0 00pa30BaHUs CPEICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOTrpaMMe IO XHUMHH C
yu€ToM crneur(puku Haykd XUMHUHM, €€ 3HAauyeHUs B NO3HAHUM TNPUPOABI U B
MaTepUalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSL KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUIpPaeT 0coOylo poiib B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABICHUS 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
OPUPOJIbI U YEJIOBEKa, KOTopoe (HopMHpYyeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBS3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEWCTBYS C APYTHMMH €CTECTBEHHBIMM HAayKaMH, XMMUS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKECHHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu ~ nipeAMeTa  «XUMHUS»  SIBISIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKOu XuMuu. POpPMHUPOBAHME NAHHOM CHCTEMBI 3HAHUW NPU U3yYECHUU
npeaMera 00ecnedyrBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» cQOopMUpOBaHa B IMpPOrpaMME MO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3yYEHHI0O YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOHM TEOPUU CTPOCHHUS OPTraHMYECKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
IpeJICTaBICHUI 0 cTpoeHHH BeriecTB. CBeeHus 00 3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHu. B Kypce  OpraHmyeckod  XUMHM  TOJY4YalOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lonx HOBBIM yriaoMm 3peHUss B mpeameTe «XUMHsS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMHSD  00yYaromMMcs TPEAOCTaBIseTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAOXXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAHUs IONONHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
collep KaHus, UMEIOIMMMH KYJbTYPOJOTUYECKHA W TPUKIAJHON XapakTep. OTh
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XMMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XMMUU, TOMOTal0T BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTUYECKUA OCMBICITHBATH HHPOPMAITHIO U IPUMEHSATH €€ /ISl IOTIOJTHEHUS 3HAHUH,
pelieHus] THTEJUIEKTYaTIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mpeamera «XUMHUS» JaHHOTO YPOBHS U3YUYCHUS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMYECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOWCTB BEIIECTB MX
COCTABOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W peIICHUs TMPOTUBOPEUYUN MEXIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU 3KOJOTHUECKUX MpoOIeM, a
Takke MpoOJIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhS, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUEOHBIX ACHUCTBUIN, UMEIOMNX 0a30BOC 3HAUCHHE VIS Pa3TMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpemnojgaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH I1IeJIed W3Y4YeHHsS TMpeaMeTa HalpaBICHHEM
MEPBOCTETIICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATEITLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHHUIO LIEJEH W3y4YeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LIEISIMHU H3yY€HHUs IpenMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttoTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIYEBbIC MOHATHUS, (yHIaMEHTAIbHBIE 3aKOHBI U TCOPHUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOTUMBIX JJI MPUOOPETEHUS YMEHUI
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO HKCIIEPUMEHTA, COOJIIOJICHUEM MPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMM NPUOPUTETAMU B CUCTEME cpefaHero oobmiero oodpaszoBaHus. CeroaHs B
MPENOAaBaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJEep>KaHusl OOy4yeHus, OPHEHTHPOBAHHOM Ha MOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTe/IbHON OpraHu3aluy, BIAJCIONIET0O HE HabopoMm
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOaMU U YMEHUSIMHU
AKTUBHOTO TOJYYCHUs 3HAHUI ¥ MPUMEHEHHS X B PEATbHOM JKU3HH JIJIsI PEIICHHS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3ydEeHUHU NpeaMeTa « XUMUSD) TOMUHHUPYIOIIEe 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 3a1a4H, KakK:

amanTanusi 00yJarommxcsi K yCIOBUSIM TUHAMUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dopmupoBaHre y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NeATEILHOCTH: PEIICHHs MpoOJeM, MOMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPast 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHH, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOTMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEHM 00YJarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajIu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMOHAIBHOTO MPUPOJIONONB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3[0pOBbIO, a TaKK€ NPUOOpPETEHHs] OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBIICHUSMHU.

B yueOHOM miaHe cpeaHero o0Omero oOpa3oBaHHsS NPEAMET «XHUMH»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMETHON 00sacTh «EcTecTBEHHO-HAyUYHbIE
pEIMETHD.

OO0111ee uncino 4acoB, OTBEAEHHBIX AJI U3yUYEHUsI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero odiero oopa3zoBanus, coctariseT 68 yacon: B 10 kitacce — 34 gaca (1 gac
B Hepeno), B 11 knacce — 34 gaca (1 gac B Heemio).

AHanu3 BbIOOpa 3k3aMeHOB B ¢opme EI'D BbITyCKHMKaMU MOKa3bIBAET, UTO
OpeaIMeT XHUMHS SBISIETCS TMPUOPUTETHBIM. Ha OCHOBaHMM aHKETHPOBAHUS
ponuteneit o0 oOydwaromuxcss W3 4acTH, (HOpPMHUPYEeMOH  y4aCTHHKAMU
oOpa3oBaTeNbHBIX OTHOILICHUN n00aBieH 1 vac Ha u3zydeHue XxuMuu (0a30BBIA
YPOBEHB)

[TosTomy pabouas nmporpamma ajis 10 kiacca (6a30BbIN YPOBEHb) COCTaBIICHA
Ha 68 yacoB B I'0JI, 2 yaca B HeJelo, Ha 11 kimacc cocraBasger 68 yacoB B roj. Mitoro
Ha 0a30BbI YPOBEHb CPETHET0 00pa30BaHUs IO XUMUHU cOCTaBisieT 136 yacos.



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omoinorus, u3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o Ki1accupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTABUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB II0 NPEBPAIICHUIO OPraHUYECKUX BEILIECTB IpPHU
HarpeBaHuu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W dTaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBA
(peakuuy 3aMelleHuss M TOPEHMsI), HaxXOXKACHHE B MPHUPOAE, IMOIYyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMM, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHECHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psifl. ALleTUIICH
— MpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINUH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMsS U HUTPOBAHUS), MTOJIYYEHUE U MPUMEHEHHE. Tomnyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMM, NMPUHAJICKAIMMHA K Pa3IndHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaNUTUYECKUN), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
1 «YTOJb», MOJIETIMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
POBEJCHUE MPAKTUIECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YUCHHE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IIPOJYKTA PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WK TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON M JTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C aKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIAa M ATaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi PeakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHneHne rauuepuHa u 3TUIEHJINKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denouna.

Anpneruibel U Kemouwvl. DopManbleruj, —aneTanbAETHN: CTPOECHUE,
¢usznyeckue U XMMHUYECKHE CBOMICTBa (peaklUuu OKHUCIEHHUS M BOCCTaHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbuHAs U YKCYCHas
KHUCJIOTBL: CTPOCHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukaiun), noaydeHue u npumenenue. CreapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
coxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCH(PHUKAnus  YriieBogoB  (MOHO-, JU- H
nonucaxapuibl). ['Jroko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJTbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCUIOM
menu(Il), okucnenne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHue,
Opo’KEeHHE TITFOKO3BI), HAX0XKICHHUE B PUPOJIC, IPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunHTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemono3bl.  dusznueckue W XMMHUYECKHME CBOWMCTBA Kpaxmana (THApPOIIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anbaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(Il), B3lammopeicTBHE Kpaxmalia € HOJIOM),
MPOBEICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TcozeprKallie OPraHu4eCKUe COCTUHEHUS.

AMUWHOKHCIIOTHI Kak aMm(OTepHbIE OpraHnyeckue coeAnHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS W TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEIIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTKH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HX IPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OEITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIINH OCIIKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAWMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHAEHCALIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HaKOMJICHHE C 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M NMPHU U3YYEHUH OPTAaHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX MOHATHUN, TaK W MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, Kiaccu]uKanus, NepuOJUIHOCTh, HAOIIOIEHHE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3HUECKUE BETUUYMHBI U €IUHUIIBI HX H3MEPEHHUSL.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHonorus: mNHILEBbIE MPOIYKThl, OCHOBBI PAalMOHAIBHOTO MHUTAHUA,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KITACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dIeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
00o0JI0uKa. DHEpreTuueckrue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHusl JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[lepnonnueckuii 3akoH u llepnonnueckas cucteMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepHOIMYECKOro 3akoHa M llepmoandeckoil cucTembl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
oOpa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyINaM H MEepUOAaM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbI XHMHYECKOW CBS3U
(koBaJIeHTHasl HEMOJSpHAs W IOJSApHAsl, WOHHAsA, MeTauimdyeckas). MexaHu3Mbl
o0pa30oBaHMsI KOBAJCHTHOM XHMHMYECKOW CBsSI3U (OOMEHHBII U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MIoHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTALUINYECKOU PELIETKH.



[TonsTue o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HeTMyeckass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukanmmss XUMHYECKMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU MIPU XUMUYECKUX PEAKLIHIX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
XxuMH4deckoro pasHosecus. [Ipunnnn Jle [lartense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cialbie 37eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LLIEJIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMHYecKuX 3neMeHToB [, U.
MenpeneeBay, U3ydyeHHE MOJENEN KPUCTAUIMYECKHX PEMIETOK, HAOII0JeHHuE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATBLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
IpaKTUYECKON paboThl « BiusiHuE pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHE PACUETHI, PACYETHI C UCTIOJIL30BAHUEM MOHATHS «MAaCCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeranmnel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIIMX HEMETAJUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpyuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenue meramnoB B llepuoguueckoi cucTemMe XMMHYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHU METAJUIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyuyeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCNEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YCHUE KOJUIEKINH «MeTayulbl M CIUIaBbl», 0OPa3I0OB HEMETAJLIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétbl mMaccel BellecTBa Wi 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEET MPUMECH.

XHUMUA U KU3Hb

Ponp xuMun B 0OeCrieY€HUU SKOJIOTHYECKOW, SHEPreTUYECKON U MUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YCHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuaibl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XUMHST U 3J0pPOBbE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBON XUMUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNOpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIAXCS
CUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

®usuKa: MaTepus, SHEPTUA, MACCa, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBa, (PU3NYECKUe BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: kneTka, opraHuW3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEILCKOXO3IMCTBCHHOE IPOM3BOJICTBO, IHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIperapaToB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbiM). HaydHo-meToguyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHUsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIEHUN JTMUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHILIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMHU, MNPUCYIIMMH LIEIOCTHOU
CUCTEME XUMHUYECKOTro 00pa3oBaHMsl;

HaJIMYUe MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CLIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pEe3yJabTaThl OCBOEHHUA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
eIMHCTBE Y4YeOHOM UM BOCHUTATEIBHOW JIE€ATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMaMM W TpPaBWIAMM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMNO3HAHUS, CaMOpPa3BUTHUSA M HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
OoOy4JaronMxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUs 00YYarOIMIMMHUCSA CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESTEbHOCTH MPU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYE€OHBIX U T03HABATENIbHBIX 33/1a4, BBIIOJIHEHUN XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSTEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAacCJEIHI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTETIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME TMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DPHU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIOJIEHUsT TIpaBWJI O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH NPaBWI HMHAMUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHHH NPAKTUYECKHUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3INyHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBOXKEHUS K TPYAY, JIOIAM TPYyAa U PE3yIbTaTaM TPYAOBOU NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEeM, BIIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIONb30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JCUCTBUN U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO HPOTUBOCTOSATH HACOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
bopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBlIeHusT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
IHUBUJIM3ALNN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTHU U BAXKHOU POJIM B CO3JAHUU
HOBOM 0a3bpl MaTepUATbHOM KYyJIbTYphl, PEIIEHUH TJIOOATBHBIX MPOOJIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00OECIIEUEHUH YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHHUS SBJICHHUIM OKPYKAIOIIEro MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOIYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus npoOiieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMUHBIX cepax mpodeccuoHambHOMI
JESITEIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO MpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUYMMblE IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYUAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe TOHSATHUS, OTpa)XKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIA (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe Y4eOHbIC NEeHUCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATLHOW KOMIIETCHITUN O0YJarOIITIXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COLUAIBHOM MPAKTHKE.

MertanpeaMeTHbIe pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMHU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrMUYecKue AeiiCTBHS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeisaTh LENH JIEeITEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aHMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIEC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yEMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIbHBIE ITPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMHUECKON peakiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHUKAX WHGOpMau (HAYy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEp>KaHHs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh UH(MOPMALMIO PA3IMYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEUYHBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW [JIsl BBIMOJHEHHS YYEOHBIX 3aaad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOTHUIIBI, PUCYHKHU U IPYTHE);

UCII0JIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIue: MPUMEHATh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTENFHO BBITIOJHEHUS MPENIOKEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoeKTa U (pOpPMyIHpOBATH BHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, OmNpenessas €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIroOpuTt™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIEIOBATENLCKUX 3aj7ad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CcrOco0 MX pemeHus ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISTH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIECHUSI MPAKTUYECKHUX 3a/1a4 U AKOJIOTHYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi popmyna (pa3BEpHyTas U COKpall€HHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKall,
MU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIINE COCOUHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUHM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. BytiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE NOHUMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEPHbIC NPU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALICHUN OPTaHUYECKUX COCTUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaII€HHON)
dbopMya OpraHMYECKHMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPraHMYECKHX BEUIECTB MJI1 WILIIOCTPAIUU HUX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAIEKHOCTh HU3YUYECHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CoelnHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cucremarnuecko HomeHksarype (IUPAC), a Takke mpuBOIUTH TPUBUAJIBLHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, alleTUJIEH,
ATWJICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaabIerul, MypaBbHHas
KHUCJIOTA, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, IJI0K034,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKHUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUIeH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (PEHOII,
aleTaNbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, IeJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIUX XWMHUYECKHX PEAKIUH C HCIOJIh30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrojib), CIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCT, YMEHUWA TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
pEeaKIMK M0 U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJACTh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCIIOJb3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHUE, SIKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pElIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIINHA OCITKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHH C BEIIECTBAMHU W
7a00paTOpHBIM  000pyIOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMECHUH KPUTUYCCKH aHAIM3HPOBATH XHUMHUYECKYIO
uH(OpMAIUIO, TOyYaeMyK0 M3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
[€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYJAOBOH JESITEIBHOCTH B IIENISAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH IMPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHUS HX BPEOHOIO BO3JCHCTBUS HAa OPraHUu3M
YEJIO0BEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX W CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas U HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUW TPUPOIBI,
B (OpPMUPOBAHUMU MBIIUICHUST U KYJIBTYpbl JIUYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO 1 IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMON  XMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAralOIIMEe TMOHATHUS (XMMHYECKUM 3JIEMEHT, aToM, M30TOom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIINYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
ANEKTPOJUTUYECKON auccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBpAICHUs] SHEPTUU
P XHUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MUPOBO33PEHYECKUE 3HAHUS, JIeKallle B OCHOBE IMOHUMAHUS MNPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECCKOM NESITEIHHOCTH YEJIOBEKA,

c(OpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MpPEBpaIlCHU;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (GOpMyJ BEHMIECTB H  YPAaBHCHHM XUMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIlIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUTMYECKasi), XapakTep Cpebl B BOAHBIX paCTBOPaX HEOPTraHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBY K OIpeAeIEHHOMY KIAcCy/TpyIne
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUAbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHHE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumudeckux sneMeHtoB JI. M. MenneneeBa, MCHONB3ys MOHATUA «S-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATh 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB U MX COCJUHEHHUM MO MepuojaM u
rpynmam [lepuoandeckoi cucTembl XuMu4Yeckux 351eMeHToB /1. 1. Meneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPkKAaTh CYIIECTBOBAHHWE TCHETHUYECKOM CBSA3M MEXIY HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIEHEW OKHUCIICHHUS JIEMEHTOB, OOpaTUMOCTHU
peakiny, y4acTUIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YPABHEHUS PEAKIMN Pa3IUYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUYUThIBas
YCJIOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT J0 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHElIHEro Bo3aenctus (mpunuun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIEeMax XUMHUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MAacCOBas J10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHHI I'a30B MPU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJHOTIO M3 YYaCTBYIOLIUMX B pEaKIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabopaTopHbBIM OOOpYIOBAaHUEM, a TakKe IpaBuUjia OOpaleHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEPOKCUIa BOAOPOJA B NMPUCYTCTBUU KaTalIA3aTopa,
ONPENENICHUE CpeAbl pPacTBOPOB BEUIECTB C IIOMOIIBI)  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ay 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U POPMYIIUPOBATH BHIBOIBI HA OCHOBE ATUX
PE3YJIBTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIuu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUjia  AKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEACHHUA B OBITY M TPYAOBOM JEATEIbHOCTH B HEISIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOLIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMaCHOCTh BO3JEHCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpumepax cnocoObl YMEHBIIEHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloUIMXCsA: YMEHHE HCIONIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amicu XUMHYECKHUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pecypcsl

Pa3neu 1. Teopernueckue 0CHOBBI OPraHu

1.1

[Ipenmer

OPraHU4YeCKON XUMHH.

Teopus crpoeHus
OpPraHUYECKUX
coennHeHnl A. M.
byrneposa

YecKOi XUMHH

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikona https://myschool.edu.ru [TopTan

(byHIaMEHTAILHOTO XMMUYECKOTO 00pa30BaHHS
ChemNet. Xummueckas H”HQOpPMaIIMOHHAS CETh:
Hayka, oOpa3oBaHue, TEXHOJIIOTUN
http://www.chemnet.ru ['azera «Xumus» u cat nis
yautens «Sl uay Ha ypOK XUMHI»

http://him.1september.ru Equnas xonnexmus LIOP:

MpeaMeTHas KoJuleKus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTtecTBeHHO-

Hay4HbI€ IKCIIEPUMEHTHI: Xxumusi. Komneknus
Poccutiickoro o6mieo0pa3zoBaTearHOTO TopTaia
http://www alhimik.ru Bcepoccutickas onnmmnuana
IIKOJIBLHUKOB 10 XUMHU
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU:
AIIEKTPOHHBIN Y4eOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JluCTaHIIMOHHBIE SBPUCTHYECKHE OJTUMITHAIBI 110
xuMuH http://www eidos.ru/olymp/chemistry
3anmnmarenpHad XuMus http://chem.rusolymp.ru

Opranuueckast XUMHsI: SJIEKTPOHHBIA y4eOHUK IS
cpelHel Kokl http:/classchem.narod.ru KonTpen —



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/

Xumus U1t BeeX: yueOHO-MH(DOPMAITMOHHBIN CalT
http://maratakm.narod.ru CaiiT «Mup XumMum»

Hroro no pazaeny 4

Paznen 2. YrieBoaopoabt

bubmuoreka I{OK https:/m.edsoo.ru/7f41837¢ IIOC
Mos mikoua https://myschool.edu.ru ITopran

(byHIaMEHTAIEHOTO XMMUYECKOTO 00pa30BaHHS
ChemNet. Xummueckas H”HQOpPMAIIMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOIOTUN
http://www.chemnet.ru ['azetra «XumMusa» 1 cait i
yuurens «5 Uy Ha ypoK XUMHUN»
http://him.1september.ru Equnas xonnexmus LIOP:

NpeaMeTHas KoJuleKus «Xumusa» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAYYHBIC OKCIICPUMCEHTDBI: XMHUAL. KOJ'IJ'IGKHI/ISI

[IpenenbHbie .
Poccutiickoro o6mieo0pa3zoBaTeabpHOTO TOpTaia
2.1 YTJI€BOJIOPOIBI — 5 . .
AL http://www alhimik.ru Beepoccuiickast onmummnaa

IIKOJIBHUKOB M0 XUMHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU:
AIIEKTPOHHBIN Y4eOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIMOHHBIE SBPUCTUYECKHAE OJTUMITUAIBI 110

xuMuu http:// www eidos.ru/olymp/chemistry
3anmumarenpHad XUuMus http://chem.rusolymp.ru
Opranudeckasi XUMUS: YIEKTPOHHBINA yUYeOHUK NS

cpenHei mkodbl http:/classchem.narod.ru KonTpen —

Xumust 11 BceX: yaeOHO-uH(DOPMAITMOHHBIN CaiT
http://maratakm.narod.ru CaiiT «Mup XumMum»



http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/

2.2

Henpenenbubie
YIJI€BOAOPO/IbI:
AJIKEHBI, aJIKaUCHBI,
AJIKUHBI

12

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikouia https://myschool.edu.ru ITopran
(byHIaMEHTAIbHOTO XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckas nHGOpPMAIMOHHAS CETh:
Hayka, o6pazoBanue, TEXHOJIOTUN

http://www.chemnet.ru ['azera «XuMusa» U CauT g

yauTens «f Uy Ha ypoK XUMHUN
http://him.1september.ru Enunas xomnexuust LIOP:

MpeaMeTHas KoJuIeKIus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbIE IKCIIEPUMEHTHI: Xxumusi. Komieknus
Poccutiickoro o6meo0pa3oBaTeIpHOTO opTaja
http://www alhimik.ru Bcepoccuiickas onmumiinana
IIKOJbHUKOB 10 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH:

AIIEKTPOHHBIN Y4EOHUK

http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHUIMOHHBIE 3BPUCTUYECKHUE OJTUMITNABI 10
xumud http://www eidos.ru/olymp/chemistry
3annMarenbpHast XUMus http://chem.rusolymp.ru

Opranuyeckasi XUMUS: IEKTPOHHBINA yUEOHUK TS

cpenHei mkodbl http:/classchem.narod.ru KonTpen —

Xumus Uit BeeX: yueOHO-UH(OPMAIIMOHHBIN CalT
http://maratakm.narod.ru Cait «Mup Xumumn»

2.3

ApomaTtnueckue
YII€BOIOPOIBI

bu6mmoreka IIOK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikouna https://myschool.edu.ru ITopran

(byHIaMEHTAIEHOTO XHMUYECKOTO 00pa30BaHHS
ChemNet. Xumuueckast HHPOPMAIIMOHHAS CETh!
Hayxka, o6pazoBaHue, TeXHOJIOTHU
http://www.chemnet.ru I'azetra «XuMusa» 1 calT A



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/

2.4

IIpuponHsie
HCTOYHUKHU
YIJI€BOAOPOAOB U UX
nepepaboTka

yuutens «f Uy Ha ypoK XUMHUI
http://him.1september.ru Equnas xonnexmus LIOP:

npeaMeTHas KoJUIeKIus «XumMusi» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbIE YKCIIEPUMEHTHI: XuMHusl. Kosekius

Poccuiickoro o6meo0pa3zoBaTebHOTO MOPTaa
http://www alhimik.ru Beepoccuiickast onmummmana
IIKOJILHUKOB 110 XUMUH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JMucTaHMOHHBIE SBPUCTHYECKUE OJIMMITUAbI 10
xumuH http:// www eidos.ru/olymp/chemistry
3aHuMaTtenpHas XUMHs http://chem.rusolymp.ru

OpFaHI/I‘leCKaH XUMHU: BHGKTPOHHHﬁ y‘Ie6HI/IK HJIA

CpelHeN WKOoJbI http:/classchem.narod.ru KonTpen —
Xumus JUist Beex: yueOHO-MH(DOpMaMOHHBIN CalT
http://maratakm.narod.ru Cait «Mup XumMumn»

bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikoua https://myschool.edu.ru ITopran

(GyHIaMEHTAILHOTO XUMUYECKOTO 00pa30BaHUS
ChemNet. Xumuueckast ”H)OpMAIIMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOIOTUN
http://www.chemnet.ru I'azera «XuMus» 1 caliT It

yuuTens «f uay Ha ypoK XUMHM
http://him.1september.ru Equnas xonnexmus L{OP:

npeaMeTHas KOJUIeKIus «XuMusi» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAaYYHBIC OKCIICPUMCHTLL: XUMHUA. KOJIJICKI_II/IH
Poccuiickoro o01ieo6pa3oBarenbHOr0 nopraia



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

Hroro no pasneny
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http://www alhimik.ru Bcepoccuiickast onmummuana
IIKOJBHUKOB 10 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU:
AJICKTPOHHBIN yUeOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlMucTaHIIMOHHBIE BPUCTUYECKUE OJTUMITHABI 110

xumuH http:// www eidos.ru/olymp/chemistry
3aHumaTenbHas Xumus http://chem.rusolymp.ru
Opranudeckasi XUMUS: ANEKTPOHHBINA yYEOHUK NS
cpeaHei Kokl http:/classchem.narod.ru KonTpen —

Xumus U1t BeeX: yaeOHO-MH(OPMAIIMOHHBIN CalT
http://maratakm.narod.ru CaliT «Mup XuMun»

Pa3znen 3. Kuciiopoaconep:kaiiue opranu4eckue coeTuHEeHHs

3.1

Cnuprel. ®enon

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikoua https://myschool.edu.ru ITopran
(byHIaMEHTAIbHOTO XUMUYECKOTO 00pa30BaHUS

ChemNet. Xumuueckas HHQOpPMaIMOHHAS CETh:
Hayxka, o6pazoBanue, TEXHOJIOTHH
http://www.chemnet.ru I'azetra «XuMus» 1 caliT It

YUUTEIIA «A Uy Ha YPOK XUMHU»

http://him.1september.ru Equnas xonnexmus LIOP:
MpeaMeTHas KoJUleKIus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbI€ IKCIIEPUMEHTHI: Xumusi. Komnekus

Poccutickoro o6mieo0pa3zoBaTeI»HOTO TTOpTaia
http://www alhimik.ru Bcepoccutickas onmummuana
IIKOJIBLHUKOB 10 XUMHU
http://www.chemistry.ssu.samara.ru OCHOBBI XHMHU:



http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/

AJIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JluCTaHIMOHHBIE SBPUCTHYECKUE OJTUMITUABI 110
xumud http:// www eidos.ru/olymp/chemistry
3aHuMaTenabHas XUMHS http://chem.rusolymp.ru

Opranuyeckasi XUMUS: SIEKTPOHHBIA yUYEOHUK JIJIst
cpeaHen mKoJibl http://classchem.narod.ru KonTpen —

XuMus Juig Beex: yd4eOHO-MH(POPMAIIHOHHBIN CalT
http://maratakm.narod.ru Caiit «Mup XuMHN»

bubnuoreka I{OK https:/m.edsoo.ru/7f41837¢ IIOC
Mos mikona https:/myschool.edu.ru [TopTan

(byHIaMEHTAIbHOTO XUMUYECKOTO 00pa30BaHUS
ChemNet. Xumuueckas nHGOpPMAIMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOIOTUN
http://www.chemnet.ru I'azeta «XuMusa» 1 cait I

yauTtens «f Uy Ha ypoK XUMHUN
http://him.1september.ru Enunas xomnexuus [{OP:

peaAMeTHas KouteKus «Xumush» http://school-

AJbJIETUIBI. collection.edu.ru/collection/chemistry EcrecTBeHHO-
KapOoHOBBIE KHCITOTHI. 9 1 Hay4YHBIE PKCIIEPUMEHTHI: XuMus. Komnekuus
Crnosxubie 3¢upsl Poccuiickoro o61meo0pa3zoBaTensHOTO MopTana

http://www alhimik.ru Bcepoccuiickast onmummnuaga
MIKOJBHUKOB 10 XUMHUU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHUIMOHHBIE 3BPUCTUYECKHUE OJTUMITUABI 110
XUMUH http://www eidos.ru/olymp/chemistry
3aHuMaTenbHasg XuMus http://chem.rusolymp.ru
Opraandeckast XUMUsL: SJICKTPOHHBIA YUeOHUK JIJIst



http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/

cpenHe mwKodbl http:/classchem.narod.ru KonTpen —

Xumust 11 BceX: yaeOHO-uH(DOPMAITMOHHBIA CaliT
http://maratakm.narod.ru CaiiT «Mup XumMum»
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YrineBoabl

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkouia https://myschool.edu.ru ITopran
(GyHIaMEHTAIBHOTO XUMHYECKOTO 00pa30BaHUS

ChemNet. Xumuueckas nHGOpPMaIMOHHAS CETh:
Hayka, oOpazoBanue, TEXHOIOTUN
http://www.chemnet.ru ['azetra «XumMusa» 1 cait i

yuutens «5 uay Ha ypoK XUMHUU
http://him.1september.ru Enunas xomnexuus L{OP:

MpeaMeTHas KOJUIeKIus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4YHBIC YKCIIEPUMEHTHI: XuMus. Komteknus
Poccuiickoro o01ieo6pa3zoBaTeinbHOTo nopraia
http://www alhimik.ru Bcepoccuiickast onmummnuana
MIKOJIBLHUKOB 110 XUMHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU:

AIIEKTPOHHBIN Y4eOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHMOHHBIE DBPUCTUYECKHAE OJTUMITUABI 110
xuMuH http:// www eidos.ru/olymp/chemistry
3anumarenpHad XUMus http://chem.rusolymp.ru

Opranuyeckasi XUMUS: AIEKTPOHHBINA yUEOHUK JIJIs
cpenHei mkoJbl http:/classchem.narod.ru KonTpen —
XuMmus Ui Bcex: ydeOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru CaliT «Mup XuMun»

Hroro no pazneny
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Pa3znen 4. A3oTcoaepxaiye opraHudyeckue coeuHeHus



http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/

bubmuoreka I{OK https:/m.edsoo.ru/7f41837¢ IIOC
Mos mikouia https://myschool.edu.ru ITopran
(byHIaMEHTAIbHOTO XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckas nHGOpPMAITMOHHAS CETh:
Hayka, o6pazoBanue, TEXHOJIOTUN

http://www.chemnet.ru ['azera «XuMuUsA» U CauT g

yauTens «f Uy Ha ypoK XUMHUN
http://him.1september.ru Enunas xomnexuus [{OP:

MpeaMeTHas KoJuIeKIus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAaYYHBIC OKCIICPUMCHTBI: XUMHUA. KOJIJ'ICKI_[I/IH

AMUHBI. N
Poccutiickoro o6meo0pa3oBaTeIpHOTO TopTaja

4.1 AMUHOKHCIIOTEL. 8 0 .. N
http://www alhimik.ru Bcepoccuiickas onumiinana

MIKOJBbHHUKOB I10 XUMHHU

benku

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIMOHHBIE DBPUCTUYECKUE OJTUMITUAIBI 110
xumud http://www eidos.ru/olymp/chemistry
3aHnMaTenbHas XUMHUS http://chem.rusolymp.ru

Opranuyeckasi XUMUS: IEKTPOHHBINA yUEOHUK TS
cpenHei mkodbl http:/classchem.narod.ru KonTpen —

Xumus Uit BceX: yueOHO-MH(DOPMAITMOHHBIN CalT
http://maratakm.narod.ru Cait «Mup Xumumn»

Hroro no pazneny 8

Paspnen 5. BeicokoMoJIeKy A pHbIE COCIUHEHUS

bu6mmoreka IIOK https://m.edsoo.ru/7f41837¢ IIOC
[Inactmaccel.
5.1 8 1 1 Mos mikouna https://myschool.edu.ru ITopran
Kayuyku. Bonokna
(dbyHIaMEHTAIPHOTO XUMHYECKOTO 00pa30BaHuUs



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

ChemNet. Xumuueckas HHPOpPMAIIMOHHAS CETh:
Hayxka, o6pazoBanue, TEXHOJIOTHH
http://www.chemnet.ru ['azeta «XumMusa» 1 cait i

yauTens «S Uy Ha ypoK XUMHUN
http://him.1september.ru Equnas xonnexmus L[OP:

peaMeTHas KoJuleKus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAYYHBIC SKCIIEPUMEHTHI: XuMHusl. Kosekiust
Poccwuiickoro 06meo0pa3oBaTeIbHOTO MOPTaia
http://www alhimik.ru Beepoccuiickast onmummmana
HIKOJIbHUKOB IO XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU:

AIIEKTPOHHBIN Y4EeOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHIMOHHBIE DBPUCTUYECKHE OJTMMITUABI 110
xuMuu http:// www eidos.ru/olymp/chemistry
3annMmarenbpHad XUMuU http://chem.rusolymp.ru

Opranuyeckast XUMHsL: SJI€KTPOHHBIA y4eOHUK IS
cpenHe mkodbl http:/classchem.narod.ru KonTpen —

XuMmus Ui Bcex: yd4eOHO-MH(POPMAIIMOHHBIN CalT

http://maratakm.narod.ru CaliT «Mup XuMun»

Hroro no paszneny 8

OBILIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 3 3



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/

11 KJIACC

HauMeHoBaHMe KoumnuectBo yacos

Ne JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pa3eJioB M TeM Kourpoabuble IIpakTHyeckue

n/n Bcero pecypchl
NporpamMmmMsl padoTbI padoThbI

Paznen 1. Teopernueckue 0CHOBBI XUMHU

1.1

CrpoeHue aToOMOB.
[Iepuoanueckuii 3aK0H
u [lepuonnueckas
CUCTEMA XUMHUYECKUX
anemenToB J[. U.
Menneneena

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikona https://myschool.edu.ru [TopTan
byHIaMEHTAIbHOTO XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckast ”HOpMAIOHHAS CETh:

Hayka, oOpa3oBaHue, TEXHOJIOTUN
http://www.chemnet.ru I'azera « XuMusI» U cauT 1JIs1

yuurens «5 uay Ha ypoK XUMHUU»

http://him.1september.ru Enunas xomnexuust [{OP:
MpeaMeTHas KoJuleKus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbI€ IKCIIEPUMEHTHI: Xxumus. Komneknus
Poccuiickoro o61ieo6pa3zoBaTeabHOro nopraia

http://www alhimik.ru Beepoccuiickast onmuminaa
IIKOJIBHUKOB 10 XUMHWUH
http://www.chemistry.ssu.samara.ru OCHOBEI XUMHU:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JluCTaHIIMOHHBIE SBPUCTHYECKUE OJTUMITHABI 110
XuMuH http://www eidos.ru/olymp/chemistry
3anuMarenbHasg XuMuU http://chem.rusolymp.ru

Opranuyeckast XUMHsL: SJI€KTPOHHBIA yUEOHUK IS
cpelHel Kokl http:/classchem.narod.ru KonTpen —



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/

Xumus U1 BeeX: yueOHO-UH(OPMAIIMOHHBIN CalT
http://maratakm.narod.ru CaiiT «Mup XumMun»

1.2

1.3

CrtpocHue BeliecTna.
Mmuoroo6pasue
BEILIECTB

XUMHYECKUE PEAKIUU

18

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikouia https://myschool.edu.ru ITopran

(GyHIaMEHTAIBHOTO XUMHYECKOTO 00pa30BaHUS
ChemNet. Xumuueckas HHPOPMAITMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOIOTUN
http://www.chemnet.ru ['azetra «XumMusa» u caiT Iid
yuutens «5 Uy Ha ypoK XUMHUI»
http://him.1september.ru Equnas konnexmus LIOP:

peaMeTHas KoJuleKius «Xumusi» http://school-
collection.edu.ru/collection/chemistry EctecTBeHHO-

Hay4HbIE IKCIIEPUMEHTHI: Xumusi. Kosuiekius
Poccutiickoro o6mieo0pa3zoBaTearHOTO TopTaia
http://www alhimik.ru Bcepoccuiickast onmummnuana
MIKOJIBLHUKOB 10 XUMHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU:
AIIEKTPOHHBIN Y4eOHUK

http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHMOHHBIE DBPUCTUYECKUE OJTUMITUABI 110
xuMuu http://www eidos.ru/olymp/chemistry
3anumarenpHad XUuMus http://chem.rusolymp.ru

OpFaHI/I‘-IeCKaH XHUMUS: BHCKTPOHHBIﬁ y‘IC6HI/IK HJIA

cpenHei mkodbl http:/classchem.narod.ru KonTpen —

XuMmus Ui Bcex: ydeOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru CaliT «Mup XuMun»

bubnmoreka [{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkouta https://myschool.edu.ru ITopran

(dbyHIaMEHTAIPHOTO XUMHYECKOTO 00pa30BaHuUs



http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

Hroro no pazneny
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ChemNet. Xumuueckas HHPOPMAIIMOHHAS CETh!
Hayxka, o6pazoBanue, TEXHOJIOTHH
http://www.chemnet.ru ['azeta «XumMusa» 1 cait i

yauTens «S Uy Ha ypoK XUMHUN
http://him.1september.ru Equnas xonnexmus LIOP:

peaMeTHas KoJuieKus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAYYHBIC SKCIIEPUMEHTHI: XuMHusl. Kosekiust
Poccwuiickoro o6meo0pa3oBaTeIbHOTO TOpPTalia
http://www alhimik.ru Beepoccuiickast onmummuana
HIKOJIbHUKOB IO XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU:

AIIEKTPOHHBIN Y4EeOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHIMOHHBIE DBPUCTUYECKHE OJTMMITUABI 110
xuMuu http:// www eidos.ru/olymp/chemistry
3annmarenbpHad XUMuU http://chem.rusolymp.ru

Opranuyeckast XUMHsL: SJI€KTPOHHBIA y4eOHUK IS
cpenHe mkodbl http:/classchem.narod.ru KonTpen —

XuMmus Ui Bcex: yd4eOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru CaliT «Mup XuMun»

bubnmoreka [{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikoua https://myschool.edu.ru ITopran

(GyHIaMEHTATEHOTO XUMHYECKOTO 00pa30BaHUS
ChemNet. Xumuueckast ”HQOpMAaIIOHHAs CETh:
Hayxka, o6pazoBanme, TEXHOJIOTHH
http://www.chemnet.ru I'azetra «XuMus» 1 caliT It

yuutens «f uay Ha ypoK XUMHUU»
http://him.1september.ru Equnas xonnexmus LIOP:

MpeaMeTHas KoJuleKIus «Xumus» http://school-



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

collection.edu.ru/collection/chemistry EcTtecTBeHHO-

Hay4HbIE YKCIIEPUMEHTHI: XuMHusl. Kosekius
Poccutiickoro o6meo0pa3oBaTeIbHOTO TopTajia
http://www alhimik.ru Bcepoccutickas onmuminana
IIKOJbHUKOB 110 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH:

AJIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHIIMOHHBIE BPUCTUYECKUE OJTUMITHABI 110
xumuH http:// www eidos.ru/olymp/chemistry
3annMarenbHas XuMus http://chem.rusolymp.ru

Opranuyeckasi XUMUs: IEKTPOHHBINA YUEOHUK JIJIs
cpenHei mkodbl http:/classchem.narod.ru KonTpen —

XuMmus Ui BceX: yu4eOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru Cait «Mup XumMumn»

Pasnen 2. Heoprannueckasi xumusi

2.1

Meranibsl

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikoua https://myschool.edu.ru ITopran
(byHIaMEHTAILHOTO XUMUYECKOTO 00pa30BaHUS

ChemNet. Xummueckas nHQOpPMaIMOHHAS CETh:
Hayxka, o6pazoBanme, TEXHOJIOTHH
http://www.chemnet.ru I'azetra «XuMus» 1 caliT It

yuuTens «f uay Ha ypoK XUMHM
http://him.1september.ru Equnas xonnexmus [[OP:

MpeaMeTHas KoJUleKus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4YHBIE SKCIIEPUMEHTHI: XUMHUs1. Komnekuus
Poccuiickoro o0mieo6pa3zoBaTenbHOTO MOpTaia
http://www alhimik.ru Bcepoccutickas onumuana



http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/

2.2

Hewmetamsl

MIKOJILHUKOB 10 XUMHUH
http://www.chemistry.ssu.samara.ru OCHOBEI XUMHUU:

AICKTPOHHBIN yUEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JucTaHIMOHHBIE 3BPUCTUYECKHUE OJTUMITUAIBI 10
XUMUH http://www eidos.ru/olymp/chemistry
3aHuMaTebHasg XuMus http://chem.rusolymp.ru
Opranudeckasi XUMUS: ANEKTPOHHBINA yYEOHUK NS
cpeaHen mKoibl http:/classchem.narod.ru KonTpen —

Xumus Juist Beex: yueOHO-MH(DOPMaMOHHBIN CalT
http://maratakm.narod.ru CaliT «Mup XuMumn»

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikona https:/myschool.edu.ru [TopTan
(byHIaMEHTAIBHOTO XUMUYECKOTO 00pa30BaHUS
ChemNet. Xumuueckast ”H)OpMAIIMOHHAS CETh:

Hayxka, o6pazoBanue, TEXHOJIOTHH
http://www.chemnet.ru I'azera « XuUMUsI» U CauT 111

yauTtens «f Uy Ha ypoK XUMHUN
http://him.1september.ru Enunas xomnexuus [{OP:

NpeaMeTHas KoJuleKus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbI€ IKCIIEpPUMEHTHI: Xxumus. Komneknus
Poccuiickoro o01ieo6pa3zoBaTenbHOTo Mopraia

http://www alhimik.ru Bcepoccuiickas onummuana
IKOJBbHUKOB 10 XUMHUH
http://www.chemistry.ssu.samara.ru OCHOBEI XUMHU:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIIMOHHBIE ABPUCTHYECKUE OJTUMITHAIBI 110
XuUMuUH http://www eidos.ru/olymp/chemistry



http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
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CBs13b HEOPraHUYECKUX
Y OpPTaHUYECKUX
BEILECTB

3anmumarenpHad XuMus http://chem.rusolymp.ru

Opranuyeckasi XUMUS: SIEKTPOHHBINA yUYeOHUK JIJIs

cpeaHen mKoJibl http:/classchem.narod.ru KonTpen —
Xumust 41 BceX: yaeOHO-uH(DOPMAITMOHHBIA CalT
http://maratakm.narod.ru CaiiT «Mup XumMum»

bubmuoreka I{OK https:/m.edsoo.ru/7f41837¢ IIOC
Mos mikona https:/myschool.edu.ru [TopTan
(byHIaMEHTAILHOTO XMMUYECKOTO 00pa30BaHHMS
ChemNet. Xumuueckas nHGOpPMaIMOHHAS CETh:
Hayka, oOpazoBaH#e, TEXHOJIOTHA

http://www.chemnet.ru ['azeTa «XuUMHUSI» U CAUT 1A

yauTtens «5 Uy Ha ypoK XUMHUN
http://him.1september.ru Enunas xomnexuus L{OP:

npeaAMeTHas KouteKuus «Xumush» http://school-
collection.edu.ru/collection/chemistry EcTtecTBeHHO-

Hay4YHBIE PKCIIEPUMEHTHI: XuMus. Komnekuus
Poccuiickoro o01ieo6pa3zoBaTeinbHOTo nopraia
http://www alhimik.ru Bcepoccuiickast onmummnuana
HIKOJIBLHUKOB 110 XUMHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIMOHHBIE YBPUCTUYECKHE OJTUMITUAIBI 110

xuMuH http://www eidos.ru/olymp/chemistry
3anuMarenbHasg XUMU http://chem.rusolymp.ru

Opranuyeckasi XUMUS: IEKTPOHHBINA yUEOHUK TSt
cpenHei mkodbl http:/classchem.narod.ru KonTpen —

Xumus U1t BeeX: yueOHO-MH(DOPMAITMOHHBIN CalT
http://maratakm.narod.ru CaiiT «Mup XuMun»



http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikouia https://myschool.edu.ru ITopran
(byHIaMEHTAIbHOTO XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckas nHGOpPMAIMOHHAS CETh:
Hayka, o6pazoBanue, TEXHOJIOTUN

http://www.chemnet.ru ['azera «XuMusa» U CauT g

yauTens «f Uy Ha ypoK XUMHUN
http://him.1september.ru Enunas xomnexuust L{OP:

NpeaMeTHas KoJuIeKIus «Xumusi» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HayYHbIC SKCIIEpUMEHTHI: XuMusi. Komekius
Poccuiickoro o01meo0pa3oBaTebHOTO MOpTaja
Uroro no pazneny 25 . .
http://www alhimik.ru Bcepoccuiickas onmumiinana
MIKOJBbHUKOB 10 XUMHUHU

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIMOHHBIE DBPUCTUYECKUE OJTUMITUAIBI 110
xumud http://www eidos.ru/olymp/chemistry
3aHnMaTenbHas XUMHUS http://chem.rusolymp.ru

Opranuyeckasi XUMUS: IEKTPOHHBINA yUEOHUK TS
cpenHei mkodbl http:/classchem.narod.ru KonTpen —

Xumus Uit BceX: yueOHO-MH(DOPMAITMOHHBIN CalT
http://maratakm.narod.ru Cait «Mup Xumumn»

Paznen 3. XuMud 4 JKN3HL

bubnmoreka [{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikoua https://myschool.edu.ru ITopran

3.1 XuUMHUS U KU3Hb 9 1
(byHIaMEHTAILHOTO XMMUYECKOTO 00pa30BaHMS

ChemNet. Xumuueckast nHGOpMaITMOHHAS CETh:



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

Hroro no pazneny

Hayka, oOpazoBaHue, TEXHOJIOTUN
http://www.chemnet.ru ['azetra «XumMusa» u cait i
yauTens «S Uy Ha YpoK XUMHUN
http://him.1september.ru Equnas xonnexmus LIOP:

npeaMeTHas KoJUIeKIus «XuMusi» http://school-
collection.edu.ru/collection/chemistry EctecTBeHHO-

HAYYHBIC SKCIICPUMEHTHI: XuMHusl. Kosekiust
Poccwuiickoro o6meo0pa3oBaTebHOTO MOPTaja
http://www alhimik.ru Beepoccuiickast onmummmaa
[IKOJIbHUKOB 110 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU:

AIIEKTPOHHBIN Y4eOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JluCTaHIMOHHBIE SBPUCTHYECKHAE OJTUMITHAIBI T10

xuMuu http://www eidos.ru/olymp/chemistry
3annMmarenpHad XUuMus http://chem.rusolymp.ru

Opranuyeckast XUMHsL: SJI€KTPOHHBIA y4eOHUK A1
CpelHeN WKOoJbI http:/classchem.narod.ru KonTpen —

XuMmus Ui Bcex: yd4eOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru CaliT «Mup XuMun»

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue A op
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
. " bubmuorexa [JOK
[Ipeamer opranndeckoit xumum, eé
1 A —— 1 https://m.edsoo.ru/7f41837c
P HOC Mos mkona
SHatehIe https://myschool.edu.ru
bubmuorexa [JOK
Teopus cTpOCHHSI OPTraHUUYECKUX
) coemmmenmii A. M. Bymieposa, eé 1 https://m.edsoo.ru/7f41837¢
- V- DYIICPOBa, [IOC Mos mkona
OCHOBHBI€ TTOJI0KEHUS
https://myschool.edu.ru
bu6nmoreka [JOK
3 Ms0MeDHs 1 https://m.edsoo.ru/7f41837¢
p HOC Mos mkona
https://myschool.edu.ru
[IpencraBnenue o kiaccuuKavu
P ¢ Bu6mmorexa IJOK
OpPraHUYECKUX BELIECTB.
4 Homenknarypa (cucrematuueckas) u 1 DEpa: s, RIS
P HOC Mos mxoia
TPUBHAJIbHBIC HA3BaHUS
p ¢ Has https://myschool.edu.ru
OpTraHUYECKUX BEIIECTB
bubmuorexa [JOK
5 AJIKaHBI: COCTaB M CTPOCHHUE, | https://m.edsoo.ru/7f41837¢c
TOMOJIOTHYECKUHN PsijL HOC Mos mkona

https://myschool.edu.ru



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

dusnyeckre 1 XUMHUYECKHAE
CBOMCTBA aJIKaHOB. Peaknun
3aMEIECHUS.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
HOC Mos mkona
https://myschool.edu.ru

Mertan u 3TaH — OpocTeuIIre
MIPEACTaBUTENH AJIKAHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
HOC Mos mkona
https://myschool.edu.ru

HonyquI/Ie H IIPUMCHCHHUC AJIKAHOB

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢
HOC Mos mkoina
https://myschool.edu.ru

CrpykTypHbIE (OPMYIIBI ATKAHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
HOC Mos mxoina
https://myschool.edu.ru

10

11

12

AJIKEeHBI: COCTaB, CTPOEHHUE,
HOMEHKJIaTypa, U30MEpHs.

CtpykTypHBbIe (HOPMYJITBI ATKEHOB

XHUMHUYECKUE CBOMCTBA aJIKEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
HOC Mos mxomna
https://myschool.edu.ru

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
HOC Mos mkona
https://myschool.edu.ru

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
HOC Mos mxona
https://myschool.edu.ru

13

OTuieH U NpONWIEH — IpocTeiine
MIPEACTABUTENH AJIKEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c

HOC Mos mikosna
https://myschool.edu.ru

bu6mmoreka [IOK
14 TTostyueHHe 1 IPUMEHCHHE ATKEHOB https://m.edsoo.ru/7f41837¢
HOC Mos mkona
https://myschool.edu.ru
[IpakTuueckas padora No 1. bubmorexa HOK
15 B e rp— https://m.edsoo.ru/7f41837¢c
€ro CBOMCTB)» HOC Most uxona
https://myschool.edu.ru
Ankanuensl. byranuen-1,3 u Bubmiorexa ITOK
16 vermiGyTamen-1,3. Tonyuere https://m.edsoo.ru/7f41837¢c
CUHTETUYECKOTO KayuyyKa U PE3UHBI HOC Most ukona
https://myschool.edu.ru
bu6mmoreka [IOK
17 CrtpykrypHas popmyna u https://m.edsoo.ru/7f41837c
HOMEHKJIaTypa aJKaIu€HOB HOC Mos mkona
https://myschool.edu.ru
AJIKHHEIL: COCTaB U 0COOCHHOCTH bu6nmoreka [JOK
13 CTPOEHUSA, TOMOJIOTUYECKUI PS/I. https://m.edsoo.ru/7f41837¢c
AueTuieH — npocTtermmit HOC Mos mkona
MPEACTABUTEIb ATKMHOB https://myschool.edu.ru
bubmuorexa [JOK
19 DOU3NUeCKre U XUMUUYECKHUE https://m.edsoo.ru/7f41837¢c
CBOICTBA aJIKMHOB HOC Mos mikona
https://myschool.edu.ru
bubmuorexa [JOK
20 oAty eH e 1 TPHMEHEHHE ATKHHOB https://m.edsoo.ru/7f41837¢c
HOC Mos mkona

https://myschool.edu.ru



https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

Brrunciienus 1o ypaBHEHHIO

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

21
XUMHUYECKON peaklu [HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
2 ApeHbl: 6EH30JT U TOJTYOIL. https://m.edsoo.ru/7f41837c
TokcuuHOCTH apeHOB [HOC Mos mikona
https://myschool.edu.ru
bu6mmorexa [IOK
PuznyuecKue 1 XUMHYECKHE
N https://m.edsoo.ru/7f41837c
23 cBoiicTBa OeH30:1a. ["'omosoru
5 HOC Mos mikona
crsona https://myschool.edu.ru
bu6mmoreka [IOK
24 CrtpykrypHas popmyna u https://m.edsoo.ru/7f41837c
HOMEHKJIaTypa HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [JOK
Pemrenue 3agad Ha HaX0KACHUE
25 MOITEKYIIADHOH OPMYJTBI https://m.edsoo.ru/7f41837c
YPP pMYy HOC Mos mkona
OpPraHUYECKOI0 COEAMHEHUS hitps://myschool.edu.ru
bubmuoreka [JOK
I'enernueckas cBs3b
26 L — https://m.edsoo.ru/7f41837¢c
YHICBONOPONOB, HPHHAR B [IOC Mos mkona
PASTHHIHAIM KIaccam https://myschool.edu.ru
[IpupoiHbIE HICTOYHUKHI
YIII€BOAOPOAOB: IPUPOAHBIN ra3 U bubnnorexa [JOK
27 MOTNyTHBIE HEPTSHbIE ra3bl, HePTH U https://m.edsoo.ru/7f41837¢
MPOIYKTHI €€ TIepepadOoTKH. HOC Mos mkona

[Tpodeccus - Onepatop 6ypoBoii
YCTaHOBKH.

https://myschool.edu.ru



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

[IpupoaHble HICTOUHUKU bubnuoreka [IOK
23 YIJIEBOAOPOOB: MPUPOIHBIN a3 U https://m.edsoo.ru/7f41837c
MONyTHBIC He(TSIHBIC Ta3bl, HEPTH U HOC Mos mikona
MPOYKTHI €€ mepepadoTKH https://myschool.edu.ru
bubmuoreka [JOK
29 O06001IeHNe U CUCTEMATU3AIIHS https://m.edsoo.ru/7f41837¢
3HaHUU 110 TeMe "YTIIeBoA0pOIbl" HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [IOK
30 KonTponbHas pabota no pazaeny https://m.edsoo.ru/7f41837c
«YTIEBOJIOPOIBI» HOC Mos mkona
https://myschool.edu.ru
) bu6mmorexa [IOK
[IpenenbHble OTHOATOMHBIE CIIUPTHI:
31 METaHoN 1 5TaHol. BoopojHas https://m.edsoo.ru/7f41837¢
HOC Mos mxomna
CBAE https://myschool.edu.ru
bu6nmoreka [JOK
3 TTostyueHHe H IPUMEHEHHE CTIUPTOB https://m.edsoo.ru/7f41837¢
HOC Mos mkomna
https://myschool.edu.ru
bubmuoreka [JOK
1 MHOroaToMHbIE CIUPTHI: https://m.edsoo.ru/7f41837¢c
STUJICHTJIMKOJb U TIULEPUH HOC Mos mikosna
https://myschool.edu.ru
bubmuoreka [JOK
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
34 (UBHYECKHE 1 XMMUUECKHe https://m.edsoo.ru/7f41837¢c
cBOCTEA IHOC Mos mikomna
https://myschool.edu.ru
35 [Tonyyenue u npumMeHeHue penona Buommorexa LIOK

https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c

HOC Mos mikosna
https://myschool.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
36 Anpaerunsl. CTpoeHHEe U CBOICTBA.

AT P HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK

Anpneruasl: GopManbaeTHI U https://m.edsoo.ru/7f41837¢c
37
areTanbaerul. AICTOH HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
OIHOOCHOBHBIE MPEJIETbHBIC
38 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS hitps://m.edscoru/7i41837c
P $MYP LIOC Mos mkoia
H ykcycHad https://myschool.edu.ru
ITpakTuueckas pabora Ne 2. bubmorera [JOK
39 «CBONCTEA DACTEODA VKCYCHOI https://m.edsoo.ru/7f41837¢
P pa yrey HOC Mos mkona
KHCIOTRD https://myschool.edu.ru
bu6mmorexa [IOK
CreapuHOBas U 0JICMHOBAsI KUCIIOTHI,
https://m.edsoo.ru/7f41837¢c
40 Kak MPEICTABUTEIN BBICILIUX
OOHOBBIX KUCJIOT 11OC Mot mixona
Kap https://myschool.edu.ru
bubmuorexa [JOK
MpbI1a Kak COJIN BBICIIINX
https://m.edsoo.ru/7f41837¢
41 KapOOHOBBIX KUCIIOT, MX MOIOIIIEe
N HOC Mos mikona
AICHCTBHC https://myschool.edu.ru
bubmuoreka [JOK
CrnoxxHabie 23(UpBI KaK MPON3BOTHEIE
49 CADBOHOBLIX KHCIOT. THIDOLHS https://m.edsoo.ru/7f41837¢
P P LIOC Mos mkoina

CJIO’KHBIX 3(prupoB

https://myschool.edu.ru
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JKupsl: ruponns, IpUMEHEHHUE,

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

43 OMOJIOTYecKast POJb )KUPOB HOC Mos mikosna
https://myschool.edu.ru
bubmuorexa [JOK

44 P https://m.edsoo.ru/7f41837¢

€IICHUE 3a71a4 Ha TUAPOIIN3 )KUPOB 11OC Mos mxona
https://myschool.edu.ru
bu6mmorexa [IOK
VYTIIeBOIbI: COCTAB, KIacCU(UKAITHS.
. https://m.edsoo.ru/7f41837¢

45 Baxueie npeacTaBUTeNu:

HOC Mos mkoina
TIOK033, (PyKTO3a, Caxaposa https://myschool.edu.ru
bu6mmoreka [IOK

46 XHWMHUYECKHE CBOMCTBA TIIOKO3bI. https://m.edsoo.ru/7f41837¢

IIpumeHeHue [HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [JOK

47 Kpaxman u nemironosa kak https://m.edsoo.ru/7f41837c

MIPUPOJIHBIE TOTUMEPHI HOC Mos mxomna
https://myschool.edu.ru
bubmuoreka [JOK

43 CBoiicTBa Kpaxmalia u ero https://m.edsoo.ru/7f41837¢c

npuMeHeHue. [ mkorexn [HOC Mos mkona
https://myschool.edu.ru
bubmuoreka [JOK

49 CBolicTBa MEIUTIOI036I U €TO https://m.edsoo.ru/7f41837¢

MpUMEHEHHE. ALIETaTHOE BOJIOKHO HOC Mos mkona

https://myschool.edu.ru
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CpaBHeHME CBOMCTB

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

50 MOHOCAaXapHuJIOB, JUCAXAPHUIOB U
PIIOB, X pr HOC Mos mkona
HOMCaxapuaon https://myschool.edu.ru
O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
51 3HAHUM 10 pa3aeiy https://m.edsoo.ru/7f41837¢c
"Kucnopoacoaepxariue HOC Mos mkona
OpraHUYeCKUe COeTUHEHU" https://myschool.edu.ru
bu6mmoreka [IOK
KonTponbHas pabota no pazaeny
57 (KHCIODOLCONEhIKALLE https://m.edsoo.ru/7f41837¢
POACOACPHATR HOC Mos mikona
OpraHUYEeCKUE COCTUHEHU S hitps.//myschool.cdu.ru
bu6mmorexa [IOK
Amusbl. CTpoeHHE MOJIEKYI.
https://m.edsoo.ru/7f41837¢c
53 duznyeckrue 1 XUMHUUECKHUE
. HOC Mos mxomna
CBOMCTBA https://myschool.edu.ru
bu6nmoreka [JOK
AnunuH. CTpoeHUE MOJIEKYITBI U
. https://m.edsoo.ru/7f41837¢
54 cBoOMCTBa aHUNIUHA. [Ipumenenune
HOC Mos mkomna
afHa https://myschool.edu.ru
bubmuoreka [JOK
55 AmuHOKHCIOTHL. 30Mepus u https://m.edsoo.ru/7f41837¢c
HOMEHKJIaTypa HOC Mos mikosna
https://myschool.edu.ru
bu6nmoreka [JOK
AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE
https://m.edsoo.ru/7f41837¢
56 OpraHNYeCKHUE COCTUHEHUS, UX
HOC Mos mxona
ouonornuyeckoe 3HaueHue. Ilentuast
https://myschool.edu.ru
57 benku kak npupoaHsie bubnuoreka [IOK

BBICOKOMOJICKYJIAPHBIC COCAUHCHU A

https://m.edsoo.ru/7f41837¢
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HOC Mos mikosna
https://myschool.edu.ru

bu6mmoreka [IOK
dusnueckue U XUMUYCCKUE
. https://m.edsoo.ru/7f41837¢
58 cBoiicTBa OenkoB. [IpeBpamnienns
HOC Mos mkona
0enkoB B opranm3me. CUHTE3 OEIKOB
https://myschool.edu.ru
bu6mmoreka [IOK
I'eneTnueckas CBA3b MEKIY
59 N —— https://m.edsoo.ru/7f41837¢
P HOC Mos mkona
COC/HHCHHH https://myschool.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
60 Pewenue 3amay cuares OeIKoOB
HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
61 OCHOBHBI€E TTIOHITHS XUMHUH https://m.edsoo.ru/7f41837¢c
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN [HOC Mos mkona
https://myschool.edu.ru
bu6mmorexa [IOK
62 oMiMEDHbIC MATCDHANE] https://m.edsoo.ru/7f41837¢c
P P HOC Mos mikona
https://myschool.edu.ru
[IpakTuueckas padborta Ne3 bubmorexa [IOK
" https://m.edsoo.ru/7f41837¢
63 Pacrnio3naBanue miactMacce U
" HOC Mos mikona
BOJIOKOH https://myschool.edu.ru
bubmuoreka [JOK
Pemenue skciepuMeHTATBHBIX
64 SA1134 HA PACTIO3HABANME https://m.edsoo.ru/7f41837¢
P HOC Mos mkona

OpraHn4YCcCKuUX BCIICCTB

https://myschool.edu.ru
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OCHOBHEBIE MCETOJBI CUHTE3a

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

65 BHBICOKOMOJIGKYJBIpHBIX COEIMHEHUI. 1 LIOC Mos mona
JACTMACCRL, Kay=TyKH, BOIOKHA https://myschool.edu.ru
bubmuorexa [JOK
66 [IpumeneHne BEICOKOMONIEK YIS PHBIX 1 https://m.edsoo.ru/7f41837c
COCTMHCHHIN HOC Mos mkona
https://myschool.edu.ru
O000I11IeHIE U CUCTEMATU3AIUS bubmaorexa LIOK
67 sHAHUi [0 Thorpamme Xuns 10 1 https://m.edsoo.ru/7f41837¢
porp HOC Mos mkoina
ftace https://myschool.edu.ru
KontponbHas padoTa mo nmporpamme
68 1
Xumus 10 xirace
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUI IJIEMEHT. ATOM.
DnexTpoHHask KOH(PUTypalKs aTOMOB

CrpoeHue aToma.

Monekyna. XumMuyeckasi CBs3b.

ArperaTHble COCTOSHHS BEIIECTBA

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
HOC Mos mkona
https://myschool.edu.ru

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
HOC Mos mkona
https://myschool.edu.ru

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢c
HOC Mos mkona
https://myschool.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
HOC Mos mxona
https://myschool.edu.ru

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucreMa XUMHYECKUX
anemeHTOB /1. 1. Menneneena, ux
CBA3b C COBPEMEHHON TEOpUEH
CTPOEHUS ATOMOB

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
HOC Mos mxoia
https://myschool.edu.ru
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3aKOHOMEPHOCTH U3MEHEHHMS CBOWCTB

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

6 XAMHYECKHX DJICMCHTOB U UX
. HOC Mos mkona
COCJIMHEHUH MO IpyIIaM U MepruoIaMm. hitps.//myschool.edu.ru
bubmuorexa [JOK
3HayeHue NePUOIMIECKOr0o 3aKOHA U
https://m.edsoo.ru/7f41837¢
7 CHCTEMBI XHUMHUYECKHX IJIIEMEHTOB
M HOC Mos mkona
J.W. MeHneneeBa B pa3BUTHH HAYKH htps./myschool.edu.ru
bu6mmorexa [IOK
2 Crpoenue BeniecTBa. XuMHUUYECKast https://m.edsoo.ru/7f41837c
CBSI3b, €€ BUbI HOC Mos mkoina
https://myschool.edu.ru
bu6mmoreka [IOK
9 MexaHu3MBbl 00pa30BaHUS https://m.edsoo.ru/7f41837c
KOBAJICHTHOU CBSI3U HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [JOK
10 BoXohONHAS 1 HOHHAS CBI3H https://m.edsoo.ru/7f41837¢
AOPOR HOC Mos mkona
https://myschool.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
11 Merannndeckas CBI3b
HOC Mos mkona
https://myschool.edu.ru
bubmuoreka [JOK
BanenTHOCTS.
12 ONeKTpooTpHIaTEeIbHOCTE. CTenEeHb hitps://m.edsoo.ru/7f4183 7¢
TpooTpuL ' IIOC Mos mikoina
OKHCIICHIA. https://myschool.edu.ru
13 BemecTsa MoJIEKyIISIPHOTO U bubnnorexka [HOK

HEMOJIEKYJISIPHOT'O CTPOCHUS

https://m.edsoo.ru/7f41837¢
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HOC Mos mikosna
https://myschool.edu.ru

bu6mmoreka [IOK
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 VicTuHHBIC U KOJJIOUTHBIC PACTBOPHI. Bitps, ooy JE I
HOC Mos mkona
MaccoBas 10151 BEILIECTBA B PaCTBOPE https:/myschool.edu.ru
bu6mmoreka [IOK
15 Pemenue 3aga4 Ha HAXOXKJICHUE https://m.edsoo.ru/7f41837¢c
MacCOM JIOJIU BEIIEeCTBA HOC Mos mkona
https://myschool.edu.ru
Krnaccudukanus 1 HOMEHKIATypa bubmuorexa [JOK
16 HEOPraHWYECKUX COCAVHEHUM. https://m.edsoo.ru/7f41837¢c
['eneTnueckas CBsA3b HEOPraHUYECKUX HOC Mos mikosna
BEILIECTB, Pa3JIMYHBIX KJIACCOB https://myschool.edu.ru
bu6mmoreka [IOK
Knaccudukanus XumMuaeckux
17 peaKiii B HEOPraHHUECKOH 1 https://m.edsoo.ru/7f41837c
. HOC Mos mxomna
OPTAHIICCKOH XUMIH. https://myschool.edu.ru
bu6mmorexa [IOK
18 KauecTBeHHBIE U KOJTUYECTBEHHBIE https://m.edsoo.ru/7f41837c
peakuuu HOC Mos mikona
https://myschool.edu.ru
bubmuorexa [JOK
19 Pemrenne ypaBHEHUN XUMUYECKUX https://m.edsoo.ru/7f41837¢c
pEeaKUnii U pacueTsl 10 HUM HOC Mos mikona
https://myschool.edu.ru
bubmuorexa [JOK
20 Pemenue ypaBHEHHIT XUMUYECKUX https://m.edsoo.ru/7f41837¢
pEeaKUnii U pacueTsl 10 HUM HOC Mos mikona

https://myschool.edu.ru
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bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

21 3aKOH COXpaHEHHUsI MacChl BEIIECTB LIOC Mos mona
https://myschool.edu.ru
bubmuorexa [JOK

2 3aKOH COXpaHEHHMS U IIPEBpaLICHUS https://m.edsoo.ru/7f41837c

SHEPrUM NPU XUMUYECKOMN peakuuu [HOC Mos mikona
https://myschool.edu.ru
bu6mmorexa [IOK

Pemrenue 3a1au Ha 3aKOH COXpaHEHUS

23 MACCHI BELECTB H 3aKOH https://m.edsoo.ru/7f41837c
HOC Mos mkoina

MIPEBPAIICHUS U COXPAHEHUS SHEPTUU hitps://myschool.cdu.ru
bu6mmoreka [IOK

24 Ckopoctb peakin. OOpaTuMble https://m.edsoo.ru/7f41837¢

peaKuuu. HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [JOK

25 XuUMHUYECKOE paBHOBECHE U (DAKTOPHI https://m.edsoo.ru/7f41837¢c

Ha HETO BIMSIOIINE HOC Mos mxomna
https://myschool.edu.ru
bubmuoreka [JOK

%6 Pemenue 3agad Ha CKOPOCTh https://m.edsoo.ru/7f41837¢

XUMUYECKOHN pEeaKLUU [HOC Mos mkona
https://myschool.edu.ru

[IpakTnueckas padora Ne 1. bubmorexa [IOK

27 «BnusgHue pa3nuyuHbix (HakTOpoB Ha hilpsst m.edsoo.nu. B¢
HOC Mos mxona

CKOpPOCTH XHUMHYSCKOMN PCaKIumn»

https://myschool.edu.ru
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DIEeKTPONMTHYECKAs TUCCOLUAIIHS.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

28 g(gg;::;; :;sOPOHHOM MoKazareJie LIOC Mos mxona
https://myschool.edu.ru
bubmuorexa [JOK

Peakiun nonHoro oomeHa. I'maponus
29 OpPraHMYECKUX M HEOPTaHHUECKUX Dllpsssim.edsoo.ru 711 83 7¢
. HOC Mos mkona
COCHUHCHIH https://myschool.edu.ru
bu6mmorexa [IOK
OKHCIUTEITbHO-BOCCTAHOBUTEIbHBIC
30 peakiuu. [ToHsTre 00 37eKTposIn3e hitpssiim.cdsoo.ru 7141 837¢
. HOC Mos mkoina
pacIIaBoB U PaCTBOPOB COJICH hitps://myschool.edu.ru
bu6mmoreka [IOK

31 Pemenune okucnurensHO- https://m.edsoo.ru/7f41837c

BOCCTAaHOBUTEJIBHBIX PEAKIUI HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [JOK

3 Perenne skciepUMEHTANIBHBIX 3a7a4 https://m.edsoo.ru/7f41837c

o Teme "XumMuueckue peakuuu" HOC Mos mikona
https://myschool.edu.ru
O06o001meHre 1 CHCTEMAaTH3aIIHS bubmorexa LIOK
33 3HaHU# no pasneny "Teopernyueckue biipsi m.edsooqn 7 1817¢
" HOC Mos mkoia
OCHOBBL XHMIH https://myschool.edu.ru
bubmuoreka [JOK

34 KontponbHas paboTa mo pazaery https://m.edsoo.ru/7f41837¢

«Teoperndeckre OCHOBBI XUMUM» HOC Mos mkona
https://myschool.edu.ru

35 Knaccudukanus HeopraHm4eckux bubnuoreka [IOK

BCIICCTB.

https://m.edsoo.ru/7f41837¢
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MeTaJ'IJ'IBI, HX IIOJIOKCHUEC B

HOC Mos mikosna
https://myschool.edu.ru

[lepuonnueckoii cucreme bubnmoreka [JOK
XHUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/7f41837¢
36
MeunneneeBa 1 0COOEHHOCTH HOC Mos mkona
cTpoeHust atroMoB. O01IHe https://myschool.edu.ru
¢du3nvecKre CBOWCTBA METAIIJIOB
bubmuoreka [JOK
CrutaBbl METaJLIOB.
. https://m.edsoo.ru/7f41837¢
37 BHGKTpoxm\imquKHH pan 11OC Mos mxona
HAPLRCHHIH METAILIOB https://myschool.edu.ru
XUMHUYECKUE CBOMCTBA BAXKHEHIITUX bubnuorexa [JOK
13 METaIIOB (HATPUid, Kaluil, KaJIbIUH, https://m.edsoo.ru/7f41837c
MarHui, aJlOMUHUN) U UX HOC Mos mxoina
COEIMHEHU I https://myschool.edu.ru
bu6mmoreka [IOK
XHUMHUYECKUE CBOKMCTBA XpOMa, MEAU U https://m.edsoo.ru/7f41837¢
39 HX COSTUHCHHI HOC Mos mkona
https://myschool.edu.ru
bu6mmorexa [IOK
40 XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a https://m.edsoo.ru/7f41837¢
1 UX COSTUHCHUI HOC Mos mxona
https://myschool.edu.ru
" bu6mmorexa [IOK
ITpakTruyeckas padora Ne 2. "Perenue hitps://m.cdsoo.ru/7F41837c
41 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME 11OC Mos mkona

«MeTamae»"

https://myschool.edu.ru
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Merasuisl B IpUpoOJE, UX MOIYyYEHUE U

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

42
npumenenue. [Ipodeccus CraneBap [HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
O060011IeHre U CUCTEMATU3AIIHS https://m.edsoo.ru/7f41837¢
43 . .
3HaHW# 1Mo Teme "Mertauib" HOC Mos mkona
https://myschool.edu.ru
Hewmeramnel, ux mojgoxeHue B
. bubmuoreka [JOK
[Iepnonnueckoii cucreme
https://m.edsoo.ru/7f41837¢
44 XUMHUYECKUX dieMeHToR /1. M.
M 5 OC Mos mikomna
CHACTICEBA M OCODCHHOCTH https://myschool.edu.ru
CTPOCHHUS aTOMOB
®dusnueckre CBONCTBA HEMETAIIIIOB. bu6mmoreka [JOK
45 AnnoTponus HeMeTaoB (Ha https://m.edsoo.ru/7f41837¢c
IpuMepe KUciaoposa, cepsl, pocdopa [HOC Mos mkona
U YIIepo/ia) https://myschool.edu.ru
bu6mmoreka [IOK
46 XHMMHUYECKHE CBOMCTBA raJIOTCHOB, https://m.edsoo.ru/7f41837¢
Cephl U UX COCTMHEHUN HOC Mos mikona
https://myschool.edu.ru
bubmuoreka [JOK
XHUMHUECKHE CBOMCTBA a30Ta, https://m.edsoo.ru/7f41837¢
47 .
docodpa u UX coeTMHEHMIA HOC Mos mikona
https://myschool.edu.ru
bubmuoreka [JOK
43 XHUMHUYECKUE CBOMCTBA YIIIEpOa, https://m.edsoo.ru/7f41837¢c
KPEMHHUS U UX COCAUHEHUN [HOC Mos mkona

https://myschool.edu.ru
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[IpuMeHeHne BaKHEUIINX

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

49
HEMETAJUIOB Ml UX COCTMHEHUU HOC Mos mkona
https://myschool.edu.ru
O06001IeHNEe U CUCTEMATU3ALIHS
. bu6mmoreka [IOK
3HaHu# 1o Teme «Hemerauibiy.
50 YT — https://m.edsoo.ru/7f41837¢
P . HOC Mos mkoina
XUMITHECKHX peaiiu 1 . https://myschool.edu.ru
TEPMOXUMHUYECKUE PACUETHI
[TpakTnueckas padora Ne 3. bubmmorera [TOK
https://m.edsoo.ru/7f41837c
51 «Penienue sKcriepuMeHTaIbHbBIX 3a/1a4
" " IHOC Mos mikoia
o teme "Hemerauib'"»
https://myschool.edu.ru
bu6mmoreka [IOK
57 KonrtponsHas pabota o remam https://m.edsoo.ru/7f41837c
«Metamub» 1 «Hemetanabi» HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
53 Heoprannueckue u opraHudeckue https://m.edsoo.ru/7f41837c
KHCIOTHI. HOC Mos mkomna
https://myschool.edu.ru
bubmuoreka [JOK
. https://m.edsoo.ru/7f41837¢c
54 CBoiicTBa HEOPraHUYECKUX KUCIOT
HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
. https://m.edsoo.ru/7f41837¢
55 CBolicTBa OPraHMYECKUX KUCIOT
HOC Mos mkona

https://myschool.edu.ru
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Heopranuueckue u opranuueckue

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

36 OCHOBAHHUS HOC Mos mkona
https://myschool.edu.ru
. bubmuorexa [JOK
Pemienue ypaBHeHH peakiyu
57 HEOPTaHMYECKUX M OPraHUIEeCKHX htps. m.edsouu J3L63 7
. HOC Mos mkona
KHUCJIOT C UCIIOJIb30BAaHUEM UX CBOMCTB hitps.//myschool.edu.ru
bu6mmorexa [IOK
. . https://m.edsoo.ru/7f41837c
58 CaolicTBa OCHOBaHUM
HOC Mos mkoina
https://myschool.edu.ru
AmdoTepHbIe HEOPTaHUIECKUE U bubnuoreka [IOK
59 OPTaHUYECKHUE COETUHEHHS. https://m.edsoo.ru/7f41837¢c
I'enernueckas cBSI3b HEOPraHMUECKUX [HOC Mos mkona
A OPTaHUYECKUX BELIECTB https://myschool.edu.ru
bu6nmoreka [JOK
60 Xumus nuiy. JIekapcTBeHHBIE https://m.edsoo.ru/7f41837¢c
CpeacTaa HOC Mos mikona
https://myschool.edu.ru
bubmuoreka [JOK
61 Kocmernueckue u mapdromepHbie https://m.edsoo.ru/7f41837¢c
cpeacTtsa. beitoBas xumus HOC Mos mikosna
https://myschool.edu.ru
bubmuoreka [JOK
2 XuUMUA B CENBCKOM XO35IMCTBE. https://m.edsoo.ru/7f41837¢c
[Ipodeccus buoxumuk HOC Mos mkona
https://myschool.edu.ru
63 Poab xumum B obecrieueHUn bubnmuorexa [JOK

JKOJIOTUYECKOM, SJHEPIreTUIECKON U

https://m.edsoo.ru/7f41837¢
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MUIIEBOI 0€30MaCHOCTH, Pa3BUTUU [HOC Mos mikona
MEIULIMHBI https://myschool.edu.ru
bubmuorexa [JOK
[Ipeacrarnenus 06 0OMKX HAYYHBIX
64 HPHHLIEX POMBIILIEHHOTO 1 https://m.edsoo.ru/7f41837¢c
MOJTYYCHUS BOKHEUIITUX BEIICCTB HOC Most o
https://myschool.edu.ru
bubmuorexa [JOK
65 YenoBek B MUpE BEIIECTB U 1 https://m.edsoo.ru/7f41837c
MaTepUaioB HOC Mos mikosna
https://myschool.edu.ru
bubmuorexa [JOK
66 XUMHS 1 310pOBbE HeTOBeKa 1 https://m.edsoo.ru/7f41837¢
HOC Mos mkoina
https://myschool.edu.ru
bu6nmoreka [JOK
67 O06o001meHre U CHCTEMaTH3aIIHS | https://m.edsoo.ru/7f41837¢
3HAHUU 1O MporpamMme XuMus [HOC Mos mkona
https://myschool.edu.ru
68 KonTponbHas pabota mo nporpamme 1
Xumus 11 knace
OBHIEE KOJIMYECTBO YACOB I10 68

I[MTPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus / Epemun B.B., Ky3emenko H.E., Tepenun B.U., [lpo3nos A.A., Jlynun
B.B.; nox penakmueii Jlyauna B.B., OG1iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AkiinonepHoe o01iecTBo «M31arenbcTBO
«ITpocsemienue»

» Xumusi, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
noA penakuueit Jlyauna B.B., O01iecTBO ¢ OrpaHUu€HHON OTBETCTBEHHOCTHIO

«IPODA»; AkunonepHoe obmiectBo «M3narensctBo «IIpocBeieHne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. O.C.I'abpuenss, I'.I".JIpicoBa «Xumus MeTtoandeckoe mocodre — 6a30BbIit
ypoBeHb» - M.: Jlpoda 2022 ron.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O06111ast XuMus B TeCTax, 3ajadax,
ynpaxkHenusx. 11 xkmace» — M.: lpoda, 2023 rox.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
HacronbHast kaura juist yuurtens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 kiacc:

HacronbHast kaura juist yaurtens». Yacts 2 — M.: [Ipoda, 2022 rog.



6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3aiauu 1o XuMuu 1
crocoObl ux pemeHus» - M.: «Ipoday», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kitacc moypoydHble IUIaHbI IO Y4EOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpag» Yuurtens 2018roz.

8. M.A.Ps6oBa, Y .1O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey», - M.:
Ox3ameH, 2019r.

9.9. O.C.I'abpuensn, U.I'.octpoyMmoB «XUMUYECKUNA SKCTIEPUMEHT B 11Kose 11

Kkiace»; - M.: [Ipoga. — 2019 rox.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6bmoreka I{OK https://m.edsoo.ru/7f41837¢

IHOC Mos mkona https://myschool.edu.ru

[TopTan pynaamentanbHoro Xxumuaeckoro oopaszoanusi ChemNet. Xumuueckas
uHpopMalmonHas cets: Hayka, o0pazoBaHue, TEXHOJIOTHH
http://www.chemnet.ru I'azeta « Xumus» 1 callT Ay yuutens «5 uay Ha ypok
XUMUN)

http://him.1september.ru Enunas xomnexkuus I{IOP: npeameTHas KoJeKius
«XuMusD

http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-HayuHbIE
skcniepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO

noprana



http://www alhimik.ru Beepoccuiickas onumIiMaia mKoJIbHUKOB 110 XUMUU
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN Y4eOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry Jluctanimonsasie
IBPUCTUYCCKUE OJIMMITHA]TBI TI0 XUMUHU

http://www eidos.ru/olymp/chemistry 3anumaTenbHass XUMHusl
http://chem.rusolymp.ru Opranuydeckasi XUMUs: SJIEKTPOHHBIN YUYEOHUK IS
CPEITHEH IIKOJIbI

http://classchem.narod.ru KoaTpen — Xumus 1151 Bcex: yaeOHO-
MH(OPMAIMOHHBINA CAUT

http://maratakm.narod.ru Caiit «Mup XxumMun»



