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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepambHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa3oBaTENbHONW MPOTPAMMBbI CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctanapte COO, ¢ yuérom KoHuenuuu npenojaBanus yueoOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaepariumy,
pealn3yIoX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKESHUN
«Crparerum passutusa BocnuTanus B Poccuiickor @enepanuu Ha nepuon 1o 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» i 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHuentyanbHble monoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISETCS HEOThEMIIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYPhI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpexae. Peanusyercss xumudeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeITHET0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TIOCTPOEHHE KOTOPOTO OINPENEIEHBI B MPOTpaMME IO XMUMHH C
y4€ToM crenuPuKkd HayKu XUMUM, €€ 3HAYCHHWs] B TO3HAHWU TPUPOILI U B
MaTepHalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHIHUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYyIO pOjb B
COBPEMEHHOW IMBWJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILICHUS, B
CO3JlaHME LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KAarolleM MHUpe KaK O €IMHCTBE
IPUPOJIbI U YeNOBEKa, KOTopoe (hopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMHU, XUMHS CTalla
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHA HAa pEUICHUE
rII00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
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
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAaHUYECKOW XUMUHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU W3yYECHUH
npeaMera 00ecrnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYEeHHI0O ydeOHOro marepuajga U OO0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUI, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeliecTB. CBeeHs 00 M3ydyaeMbIX B Kypce BEeLIeCTBaxX
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OHMOJIOTHYECKH aKTHBHBIX
coenquHeHUuM. B Kypce  OpraHMyeckod  XUMHM  TIOJIy4alOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEepBOHAYATILHBIC
MPEICTABIICHUS] O XMMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUECKON pEaKIIUH.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0m1aroiei 10 0OBACHAIOMEH 1 MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TNONHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMs, UMEIOMMMA KYyJIbTYPOJOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMHU HayKaMH,
PacKphIBaIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITHBATH HHPOPMAITHIO ¥ IPUMEHSATH €& /IS TIOTIOTHEHUS 3HAHUH,
pelIeHus] MHTEJUIEKTYaIbHBIX U KCIIEPUMEHTATBHBIX UCCIIEI0OBATEIBCKUX 3aa4. B
1EJIOM COJIep’)KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpPHUEHTHUPOBAHO Ha (JOPMUPOBAHUE Y OOYJAFOIIMXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IWHCTBO
HEOPTaHWYECKOTO M OPTaHMYECKOTO MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U peIIeHUsS TPOTUBOPEUYU MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUECKUMU
MPEANMOCHUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKHUX MpoleM, a
Takke Mpo0JeM COepeKEHUST YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3IaHUs HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUsI H TIOCTPOCHUS TIpeAMETa MpeayCMaTpuBarOT  (GopMupoBaHUE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs Tpo0ieM, TOWCKa, aHaimm3a W 00pabOTKu
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOW U
WCCIICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)XKHOE MECTO B TIO3HAHUHU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIepKATeIbHON XapaKTePUCTUKHU IIeJIed HW3Y4YeHHUs TpeIMeTa HampaBlIeHuEM
MIEPBOCTCTICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJEH H3y4YEeHUs
MpEeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS U CTAHOBIICHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOTUMBIX JJIs MPUOOPETEHUS YMEHHI
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMUMHUYECKHUX SIBJICHHUM, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM MPaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUHM YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpazoBanus. Ceromns B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHusl OOydueHus, OPHEHTUPOBAHHONM Ha MOATOTOBKY
BBIITYCKHUKA 00I11e00pa30BaTeIbHON OpraHu3alliy, BIIAJICIONIETO HE Ha0OpOM
3HaHUH, a (PyHKLIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHUSIMU
aKTUBHOTO TOJTYUYEHHs 3HAHUIN ¥ PUMEHEHHS X B PEAIbHOM JKU3HH JIJIsI PEIICHHUS
MPAKTHYECKHX 3ajad.

B cBsi31 ¢ 3TUM IIpH U3y4YE€HUHU NpeaMeTa « XUMHUS» TOMUHHUPYIOIIEE 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 331a4H, KakK:

amanTaius o0yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPHUHATHIO TPaAaMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE MJI Pa3jINuHBIX BHIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJieM, MOrCcKa, aHaIn3a U 00padoTKu MHGOpPMAIIHH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOTHMYECKON
0e30MacHOCTH XapakTepa BIUSHUS BEUIECTB U XUMUUYECKHX MPOIIECCOB HA OPTraHu3M
4yeJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUM JJIsi MOMCKA W aHaliu3a yuyeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHomM mmane cpemgHero oOmiero oOpa3oBaHHs TpPeaAMET «XHUMHSD)
0a30BOro ypoBHS BXOAMUT B COCTaB MpeaMeTHOMN obsacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD».

Oo0111ee uncino 4acoB, OTBEAEHHBIX AJI U3yUYEHUsI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero odiero oopa3zoBanus, coctariseT 68 yacon: B 10 kitacce — 34 vaca (1 gac
B Hezeno), B 11 knacce — 34 gaca (1 gac B Heemio).

AHanu3 BbIOOpa 3k3aMeHOB B popMe EI'D BBIITyCKHUKaMU MMOKA3bIBAET, YTO
OpeaIMeT XHUMHS SBISIETCS TMPUOPUTETHBIM. Ha OCHOBaHMM aHKETHPOBAHUS
ponuteneit 0 oOywaromuxcs W3 4acTH, (OpMHUPYeMOH  y4aCTHHKaAMU
oOpa3oBaTeNbHBIX OTHOILIECHUN n00aBieH 1 vac Ha u3zydeHue xumuu (0a30BBIM
YPOBEHB)

[TosToMy pabouas nporpamma juist 10 kimacca (6a30BbIN ypOBEHB) COCTaBJICHA
Ha 68 yacoB B I'0JI, 2 yaca B HeJelmo, Ha 11 kimacc cocraBasger 68 yacoB B roj. MItoro
Ha 0a30BBI YPOBEHb CPETHEr0 00pa30BaHUs IO XMMHUU COCTaBIsIeT 136 yacos.



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTPOECHHUsS OPraHUYECKHX
coequHennit A. M. BytnepoBa, e€ ocHOoBHbIE TI0JI05keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KilacCU(pUKALMU OpraHUYecKuX BemiecTB. HomeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHUE ¢ 00pa3liaMyu OpraHUYECKUX BELIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BEIECTB, HAONIIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (MjaBjieHue, OOyriIuBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakHEWIIHNeE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepuszanuu). [lomyyeHne CHUHTETUYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINNA TMpEACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINUH,
TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmas,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoicmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), noTyUenue u npumeHnenue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IM4YHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3aMu IIacTMacc, KayuyKoB U pe3uHbI, KoJuteKuu «HedTby»
U «YTOJIb», MOJEIMPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TIaJIOT€HONPOU3BOIHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUIIEHA U U3YUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccbl, 0O0BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IPOIYKTa PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. MeTaHON M 3TaHOJ: CTPOEHUE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETajllaMH,
rajJlor€eHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBHE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHTJUKOIb W  TJIMLEPUH: CTPOEHHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [IpuMeHenune ramueprHa U 3TUIEHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpnerunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE MPeAeNIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbrHAs U YKCYCHasI
KHUCJIOTBL: CTpOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK MPEICTAaBUTEIM BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBompl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbl, (PU3HUECKHEe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuaa cepedpa(l), BocctanoBieHue,
Opo’keHue TII0KO3b]), HaX0XKICHUE B PUPO/IE, IPUMEHEHHE, OMOJIOTHYeCcKas POJib.
dotocunHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUS BEIIECTB W MX MPEBPAILCHUIA:
MpOBE/ICHHE, HAOJIOJICHUE W OINHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KauE€CTBEHHBIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TIJIUIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKUCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(Il), B3aumopeicTBHE Kpaxmalia € HOIOM),
IPOBEJCHUE NMPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha MpuMepe riauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTunasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalusi OEIKOB MpU
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSS MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHEHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIUX €CTeCTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJIM3, CUHTE3, Kiaccu(ukaius, MepuoauyHOCTh, HAOIIO/ICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKU, YIJIEBOIbI, KHUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MPenapaTbl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0uKa. DHEpPreTuuecKre ypOBHH, MOJAYPOBHU. ATOMHBIE opOuTanmu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB M0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynmaM MW TEpHOaM.
3HaYCHUE NIEPUOIMUECKOrO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHYECKOM CBsI3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEIHHOCTb.
Crenenb okucieHus. IoHbl: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKON M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUHU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHueckux sneMeHToB [, U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIIM3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOILBIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
MpaKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
peaKIum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM IOHITHUS «MACCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3ryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Merannel. [lonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIIOB.



XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YUYE€HHsS BEIIECTB M HX IPEBpAIICHUMN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
OKCIIEPUMEHTAJILHBIX 3aJad, HAOJIOJEHUE W OINMCAHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLIOB).

PacuéTtHbic 3amaum.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuéthl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OTHO
13 BELIECTB UMEET IPUMECH.

XuMHUS U )KM3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIUIAX  ITPOMBIIIJICHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIMOHHBIC MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
MMOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanmuzanusi  MeXnpeAMETHBIX  CBA3ed MpU  HU3YUYCHUH  OOmmer U
HEOpraHu4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSTHUS: HAy4YHBIN (DAaKT, THUIMIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, ABJICHHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUYECKUN YPOBEHD, BEMIECTBO, TEO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYECKUe BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpabI, TOPHBIC TTOPOJIBI, TOJE3HBIC UCKOIAeMbIC, TOIIMBO,
peCypChI.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPEnapaToB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHUS
OOy4YaronMMHUCSL TMPOTPaMM  CpPEHEro OOLIEro o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonu4Yeckol OCHOBOM  is
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIero
00pa30BaHUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMILIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHD» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW [JEATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUUCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOPMAMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEILHOM M TNPAKTUYECKON J1€ATeNbHOCTU
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCTIMTAHMSA:

OCO3HaHUs 00YYaIOIMIUMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLUMAJIbHBIX HOPMax M MpPaBUJIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

MHTEpeca ¥ M03HABATENIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIIEAYIOIIEM aHAIU3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAlIMH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAMUBUAYAIbHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOH, TBOPUECKOM M  JpyruMx BHAaX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TpPAaeKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JIeCO00pPa3HOro OTHOILIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus. BOIIPOCOB PAlMOHAIIBHOI'O IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, SKOJIOTMYECKON KYJIBTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBICHUsT 00 OKPYKAIOIIEM MHPE KaK O €IMHCTBE MPHUPOJIBI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3ALHN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHOW KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILLIEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIIEUEHUU YCIOBHM
YCHENTHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO WiIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



IPOUCXOASAIINX B HEM N3MEHEHUH, YMEHHUS J1eJIaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOyYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM 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 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJZia B pa3iU4HbIX cepax mpodhecCuoHaIbHON
JESITEBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHayYHble MOHATHSA, OTPaKAIOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTEMA, HayYHbI (akT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, uccleqoBaHue, HAOIIOIEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHue);

yHHUBEpCcaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJIATUBHEIE), o0ecreunBaroIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJATHUBHBIMU
JICUCTBHUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHSTHS JIJIsl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IPUYUHHO-CIICIICTBEHHBIC CBA3M MEXAY HU3y4a€MbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU pPEIICHUU Y4EOHBIX TMO3HABATEIBHBIX U MPAKTHUUECKUX 3aj]a4, MPUMEHSTH
Ha3BaHHBIC MOJICJILHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIlecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro pe3yibrar, (PopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATECIIbBHOCTH, MPOSBISITE CIIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHMKAX WHGoOpMau (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypcel MIHTepHeTa), aHamu3upoBaTh MHGOPMAIIMIO PA3TUYHBIX BUIOB U (opM
MpEACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYI0  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUYECKON
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, POpMyJIbl, aOOpeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOU  TMPEIAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOoThl MO HUCCIEI0BAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHWS TO3UIIUN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OBilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTEIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuTt™M JAEUCTBUI MpHU
BBIMIOJTHEHUM YYEeOHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYeHHUS HOBBIX 3HAaHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOECHUSI Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBJICHUI ITPUPOIBI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHON
IPAMOTHOCTH, HEOOXOIMMOM ISl pEIIEHUSI MPAKTUYECKHUX 3a/1a4 U AKOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJIIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS IPYIINa, pauKall,
M30MEPHS1, ©30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPOIbL, KUCIOPO U
a30TCOACp/KAILME COCAUHEHHs, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
opranuueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMI,
Jexalmye B OCHOBE IOHMMAaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCIIOJIb30BAaHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IIPU
ONMCAHNHU COCTaBa, CTPOCHHUS U PEBPALICHUN OPTaHUYECKUX COCTMHEHN;

c(OpMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY [IJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAJIEKHOCTh HM3YyUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpymnmne CoeIuHEeHUuN (yriaeBOJOpOMbl, KHUCIOPOJA U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popMmanblaerus, aueTalibIerua, MypaBbUHAs
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAs KUCJIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIUH);

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

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa asnst 00bsICHEHUS 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
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUIICH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 6eH305, METaHOJ, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
aleTanbAeTU, MypaBbUHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh T€HETHYECKYIO CBSI3h MEXKIYy HUMU
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, TPUPOIHBINA ra3, yroyb), CIOCOOBI UX MEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIMU MO U3BECTHBIM Macce, 00BEMY, KOJTHMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJIb3YEMBIX B XUMUW TIPH U3YUEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HAOJIIOACHUE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUA JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBSA3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH TO BBIITOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U N3YYCHHE €T0 CBOWCTB, KAUECTBEHHBIE PEAKITUU OPTAHNUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB ITPU HArPEBaHWH, [IBETHBIC PEAKIIMKA OCJIKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paToOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUH COOTBETCTBYIOIIMX pEAKIUN U
(GbopMyITHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  TMpaBUjia  JKOJOTHUECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBON NESITEIBHOCTH B IEIIAX
COXpaHEHHUs! CBOETr0 3/I0POBbS M OKPY’KAIOIIEW MPUPOIHON Cpellbl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbica mokaszatens [1/IK, mosicHaTs Ha mpumepax crmocoOb!
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBIICHUU;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XAMUSD» OTPAXKaKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISAIOIICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, PO XMMHUU B TO3HAHUU SIBJICHUN IPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (DYHKIHOHATHLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U IIPUPOTHOU Cpeie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHUYECKAsE JIUCCOLUAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CUMBOJUYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XWMHMUYECKUX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIILHOCTH YEIIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTAHABJIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUSA MPHU
ONMCAHUY HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHYECKYI) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTALTMYECKON PEIIETKH KOHKPETHOTO BEIlleCTBA (aTOMHAas, MOJEKYJspHasi,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEIMHEHUH (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJlIbl, OKCHJIbl, OCHOBAaHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IIPOTHOCTUYECKYIO (DYHKIINU;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbI
xuMuueckux anemeHToB JI. M. MeHnneneeBa, MCHONB3ysl TOHATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTU
W3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynmam [lepuoandeckoi cucTembl XuMu4yeckux 3j1eMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOMCTBAa HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPkKAaTh CYIECTBOBAHWE TEHETHUYECKOW CBS3UM MEXJYy HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

chOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBy PEArvpyrollnX BEIIECTB, TEIIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHUSI PEaKInii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT IO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PAaCIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMH  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMy OT Pa3aIuvHbIX (PaKTOPOB; XapaKTep CMEIIECHU XUMHUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYUYHBIX NPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHH T'a30B MPU
XUMHUYECKHUX pEaKLHUsAX, MAcChl BEIIECTBA WJIM O0bEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIO/IaTh MPaBUJIA MTOJIB30BaAHUS XUMUYECKOU
MOCYJIOM W J1TabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONpPENENICHUE CpEedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyiab(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiub»y u «HeMetamnb») B COOTBETCTBHM C MMPaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOpAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO HKCIIEpUMEHTa B (QopMe 3arucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMUUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, MTHTepHeT u 1pyrux);

chOpPMHPOBAHHOCTh ~ YMEHHMM  COONIIOAATh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B UEISIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OIACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3MbI ONPEIETEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIECHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BELIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins ayis 3amucu XUMHAYECKHUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HauMenoBanue
pa3aeyioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JuaekTpoHHbIe (HU(PpoBbHIE) 00pa3oBaTebHbIE
pecypcsl

Pasnea 1. Teopernueckue 0CHOBBI Opranu

1.1

[Ipenmer

OPraHU4YeCKON XUMHH.

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuit A. M.
byrtneposa

yecKOoi XUMHH

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

(GyHIaMEHTAIBHOTO XUMHYECKOTO 00pa30BaHUS
ChemNet. Xumuueckas ”HPOPMAIIMOHHAS CETh:
Hayxka, o6pazoBanue, TEXHOJIOTHU
http://www.chemnet.ru ["azera «Xumus» u caut st

yuutensd «f uay Ha ypoK XUMHN
http://him.1september.ru Equnas xonnexmus LIOP:

MpeaMeTHas KOJUIEKIU «XUMUs» http://school-
collection.edu.ru/collection/chemistry EctecTBeHHO-

HAy4YHBIE SKCIIEPUMEHTHI: XuMus. Komnekuus
Poccutiickoro o6mieo0pa3zoBaTeabHOTO TopTaia
http://www alhimik.ru Beepoccuiickast onmummmaa
IIKOJILHUKOB 110 XUMUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU:

AIIEKTPOHHBIN YU4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JluCTaHIIMOHHBIE SBPUCTHYECKHE OJTUMITHAIBI 110
xuMuu http://www eidos.ru/olymp/chemistry
3aHMMaTenbHas XUMUS http://chem.rusolymp.ru
Opranudeckast XUMUS: JIEKTPOHHBIN YIeOHUK IS
cpeaHeit mkoJbl 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: yaeOHO-MH(POPMAITMOHHBIN CalT
http://maratakm.narod.ru CaiiT «Mup XumMumn»

Hroro no pazneny

Paznen 2. YrieBoaopoabt

2.1

IIpenenbubie
YTIIEBOAOPOABI —
AJIKaHbI

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkouia https://myschool.edu.ru [Topran

(GyHIaMEHTAIBHOTO XUMHYECKOTO 00pa30BaHUS
ChemNet. Xumuueckas HHPOPMAIIMOHHAS CETh!
Hayka, oOpazoBaHue, TEXHOJIOTUN
http://www.chemnet.ru 'azetra « Xumusa» u cait s
yuuTens «f uay Ha ypoK XUMHUN
http://him.1september.ru Equnas xonnexmus LIOP:

NpeaMETHAsT KOJUIEKIU « XUMUsD» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAYYHBIC SKCIIEPUMEHTHI: XuMus. Kosuteknus
Poccutiickoro o6mieo0pa3zoBaTearHOTO TopTaia
http://www alhimik.ru Beepoccuiickast onmummmaa
IIKOJIbHUKOB MO XUMUU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU:
AIIEKTPOHHBIN Y4EOHUK

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

JlucTaHIMOHHBIE DBPUCTUYECKHE OJTMMITUABI 110
xuMuH http://www eidos.ru/olymp/chemistry
3a"HumMarenbHasg XuMuA http://chem.rusolymp.ru
Opranudeckasi XUMUsL: YIEKTPOHHBINA YUSOHUK NS

cpenHel mkodsl http:/classchem.narod.ru KonTpen —

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



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
YTJIEBOJAOPO/BI:
AJIKEHBI, AJIKQAUCHBI,
AJIKMHBI

12

bubnuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikouia https://myschool.edu.ru [Topran
(byHIaMEHTaIbHOTO0 XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckas nHGOpMaIMOHHAS CETh:
Hayka, oOpazoBanue, TEXHOJIOTUN

http://www.chemnet.ru ['azera «XumMus» u caiT 1id

yuutens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Equnas xomnexus L{OP:

MpeaMeTHas KOJUIEKIUA « XUMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbI€ SKCIIEpUMEHTHI: xumus. Komnekuus
Poccutickoro o6mieo0pa3oBaTeI»HOTO TopTaja
http://www alhimik.ru Bcepoccuiickas onumimana
IIKOJBbHUKOB 10 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHU:

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

Opranuyeckast XuMUs: AJIEKTPOHHBINA YUEOHUK NSt
cpenHel mKodsl http:/classchem.narod.ru KonTpen —

Xumus Uit Beex: yueOHO-MH()OPMaIMOHHBIN CalT
http://maratakm.narod.ru Caiit «Mup Xumun»

2.3

ApomaTtnueckue
YTIIEBOAOPOBI

bu6mmoreka IIOK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkoia https://myschool.edu.ru [Topran

byHIaMEHTATHFHOTO XUMHYECKOTO 00pa30BaHuUs
ChemNet. Xumuueckast ”H)OpMAIIMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOJIOTUN
http://www.chemnet.ru I'azeTra « Xumus» u cait aiis



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

IIpupoausie
HUCTOYHUKHU
YTJIE€BOAOPOAOB M UX
nepepaboTka

yuuTens «5 uay Ha YpoK XUMHUN
http://him.1september.ru Enqunas xonnexmus LIOP:

NpeaMeTHas KOJUIEKIUs « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbIE YKCIIEPUMEHTHI: XuMHusl. Kosekius

Poccuiickoro o6meo0pa3zoBaTeIbHOTO TIOpTAlia
http://www alhimik.ru Bcepoccuiickast onmummuaa
HIKOJbHUKOB 110 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU:

AIIEKTPOHHBIN YIEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIIMOHHBIE BPUCTUYECKHUE OJTUMITUAIIBI 10
xumuH http://www eidos.ru/olymp/chemistry
3aHuMartenpHas XUuMus http://chem.rusolymp.ru

Opranudeckasi XUMUsL: SIEKTPOHHBINA YUCOHUK NS
cpeaHen mKoJibl http:/classchem.narod.ru KonTpen —

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

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

(byHIaMEHTaIbHOTO0 XUMUYECKOTO 00pa30BaHUS
ChemNet. Xumuueckast ”H)OpMAIIOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOIOTUN
http://www.chemnet.ru I"'azera « Xumus» 1 caliT 11

yuutensa «f uay Ha ypoK XUMH)
http://him.1september.ru Enqunas xonnexmus L{OP:

MpeaMeTHast KOJUIEKIU « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBEeHHO-

Hay4YHBIE SKCIICPUMEHTHI: XUMHUs1. Komnekuus
Poccuiickoro o0mieo6pa3oBaTenbHOro noprana



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 pazneny
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http://www alhimik.ru Bcepoccuiickast onummuaga
IIKOJILHUKOB 110 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH:
AJICKTPOHHBIN y4eOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlMucTaHIIMOHHBIE BPUCTUYECKUE OJTUMITHABI 110
XUMUU http://www eidos.ru/olymp/chemistry

3anuMarenbHasg XuMus http://chem.rusolymp.ru
Opranuyeckasi XUMUsL: SIEKTPOHHBINA YUCOHUK JIJIs

cpeaHel mKoJibl http://classchem.narod.ru KonTpen —

Xumus UIst BceX: yaeOHO-MH(DOPMAITMOHHBIN CaliT
http://maratakm.narod.ru Caiit «Mup Xumun»

Pa3znen 3. Kuciopojaconep:kaique opranHudeckue coeTuHeHHsI

3.1

Cnuptel. ®enon

bubmuoteka [{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikoua https://myschool.edu.ru [Topran
(byHIaMEHTaIbHOTO XUMUYECKOTO 00pa30BaHUS

ChemNet. Xumuueckas HHPOpPMaIMOHHAS CETh:
Hayxka, o6pazoBanue, TEXHOJIOTHU
http://www.chemnet.ru I"azera « Xumus» 1 caliT 11

yauTens «f uay Ha ypoK XUMHUN»

http://him.1september.ru Equnas xonnexmus LIOP:
MpeaMeTHas KOJUIEKIUsA « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbI€ SKCIIEpUMEHTHI: XxuMus. Komnekus

Poccutiickoro o6meo0pa3zoBaTeab»HOTO TTOpTaia
http://www alhimik.ru Bcepoccuiickas onummnuana
IITKOJIbHUKOB 10 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XHMHUH:



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/

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JluCTaHIMOHHBIE SBPUCTHYECKUE OJTUMITUABI 110
xumuH http://www eidos.ru/olymp/chemistry
3aHuMaTenbHas XUMHS http://chem.rusolymp.ru

Opranuyeckasi XuMUsi: SIEKTPOHHBINA YUEOHUK JIJIs
cpeaHen mKoJibl http:/classchem.narod.ru KonTpen —

Xumust 11 BceX: y4eOHO-UH(DOPMAITMOHHBIN CaliT
http://maratakm.narod.ru Caiit «Mup Xumun»

3.2

Anbreruasl.
KapOoHOBbIE KUCIIOTHI.
CrnoxHble 3¢upbl

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

(byHIaMEHTaIbHOTO XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckas nHGOpPMAITMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOJIOTUN
http://www.chemnet.ru 'azetra « Xumusa» u cait s

yuuTens «5 uay Ha ypoK XUMHUN)
http://him.1september.ru Ennnas xomnexuus [{OP:

IpeAMETHas KouteKuus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAy4YHBIE SKCIIEPUMEHTHI: XuMus. Komnekuus
Poccuiickoro o01ieo6pa3zoBaTeinbHOTo nopraia
http://www alhimik.ru Bcepoccuiickast onmummnuana
MIKOJIBLHUKOB 10 XUMHHU
http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHH:

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

xuMuu http://www eidos.ru/olymp/chemistry
3annMarenbHass XUMus http://chem.rusolymp.ru

Opranuyeckasi XuMUsi: SJIEKTPOHHBINA 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/

cpenHen mKodsl http:/classchem.narod.ru KonTpen —

Xumust 11 BceX: y4eOHO-UH(DOPMAITMOHHBIN CaliT
http://maratakm.narod.ru CaiiT «Mup XumMumn»

3.3 YrieBoabl 8 1

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkouia https://myschool.edu.ru [Topran
(GyHIaMEHTAIBHOTO XUMHYECKOTO 00pa30BaHUS
ChemNet. Xumuueckas nHGOpMaIMOHHAS CETh:

Hayxka, o6pazoBanue, TEXHOJIOTHH
http://www.chemnet.ru 'azetra « Xumusa» u cait s

yuutens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Enunas xomnexuust LIOP:

MpeaMEeTHas KOJUIEKIMA « XUMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbIC HKCTIEPUMEHTHI: XuMusi. Komnekius
Poccuiickoro o6mieo0pa3oBarepHOTO opTajia
http://www alhimik.ru Bcepoccuiickas onmummmana
IIKOJbHUKOB 10 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBEI XUMHUU:

AIIEKTPOHHBIN YU4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHIMOHHBIE DBPUCTUYECKHE OJTMMITUABI 110
xuMuH http://www eidos.ru/olymp/chemistry
3anumarenbHag XuMus http://chem.rusolymp.ru

Opranuyeckast XuMUs: AJIEKTPOHHBINA YUEOHUK NSt
cpenHel mkodsl http:/classchem.narod.ru KonTpen —
XuMmus Ui Bcex: yueOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru Calit «Mup XuMun»

Hroro no pasneny 22

Paznen 4. A3oTconeprxaniue OpraHnyecKkue coeIuHeHus



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/

AMUHEL
4.1 AMUHOKHCIIOTEHI. 8
benku

bubnuoreka I{OK https://m.edsoo.ru/7f41837¢ ITOC
Mos mikouia https://myschool.edu.ru [Topran
(byHIaMEHTaIbHOTO0 XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckas nHGOpMaIMOHHAS CETh:
Hayka, o6pazoBaHue, TEXHOJIOTUU

http://www.chemnet.ru ["azetra «XumMus» u caiT 1id

yuutens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Equnas xomnexus L{OP:

MpeaMEeTHas KOJUIEKIUA « XUMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbI€ SKCIIEpUMEHTHI: xumus. Komnekuus
Poccutiickoro o6meo0pa3oBaTeI»HOTO opTaja
http://www alhimik.ru Bcepoccuiickas onuminana
IIKOJBbHUKOB 10 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHU:

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

Opranuyeckast XuMUs: AJIEKTPOHHBINA YUEOHUK NSt
cpenHel mKodsl http:/classchem.narod.ru KonTpen —

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

Hroro no pazneny 8

Paspnen 5. BeicokoMoJieKy A pHbIe COeUHEHUSA

IInacTmaccsr.
5.1 8
Kayuykn. Bonokna

but6mmoreka IIOK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkoia https://myschool.edu.ru [Topran

(byHIaMEHTaIbHOIO0 XUMUYECKOTO 00pa30BaHUs



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

ChemNet. Xumuueckas HHPOPMAIIMOHHAS CETh:
Hayxka, o6pazoBaHue, TEXHOJIOTHH
http://www.chemnet.ru 'azetra « Xumusa» u cait s

yauTens «5 uay Ha YpOK XHMHUN)
http://him.1september.ru Enqunas xonnexkmus LIOP:

MpeaMeTHas KOJUIEKIMA «XUMUs» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAYYHbIC SKCIIEPUMEHTHI: XuMmusi. Kosekius
Poccwuiickoro 06meo0pa3oBaTeIbHOTO MOPTaia
http://www alhimik.ru Beepoccuiickast onmummuana
HIKOJIbHUKOB IO XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU:

AJIEKTPOHHBIN Y4eOHUK

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

JlucTaHIIMOHHBIE BPUCTUYECKUE OJTMMITHABI 10
xumuH http:// www eidos.ru/olymp/chemistry
3aHumaTenbHas Xumus http://chem.rusolymp.ru
Opranuyeckast XUMMsL: SJIEKTPOHHBIA YUYEOHUK IS

cpenHel mKodsl http:/classchem.narod.ru KonTpen —

XuMmus Ui BceX: yueOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru Calit «Mup Xumumn»

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



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

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE
pecypcsl

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU

1.1

CrpoeHue aToOMOB.
[Iepuoanueckuii 3aK0H
u [lepuonnueckas
CHUCTEMa XUMUYECKUX
anemenToB J[. U.
Menneneena

bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikona https://myschool.edu.ru [TopTan
byHIaMEeHTaIbHOTO0 XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckast ”H)OpMAIIOHHAS CETh:

Hayxka, o6pazoBanue, TEXHOJIOTHU
http://www.chemnet.ru I'azeTa « XuMus» U cait Ui

yauTens «f uay Ha ypoK XUMHUN»

http://him.1september.ru Enunas xomnexuust LIOP:
NpeaMETHAsT KOJUIEKIU « XUMUsD» http://school-
collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbI€ SKCIIEpUMEHTHI: Xumusi. Koneknus
Poccuiickoro o01ieo6pa3zoBaTeinbHOTo nopraia

http://www alhimik.ru Bcepoccuiickast onmummmaa
IIKOJIBHUKOB 10 XUMWUH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH:

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

JluCTaHIIMOHHBIE SBPUCTHYECKUE OJTUMITHABI 110
xuMuu http://www eidos.ru/olymp/chemistry
3anumarenbHasg XuMus http://chem.rusolymp.ru

Opranuyeckast XUMHSL: SJI€KTPOHHBIA Y4eOHUK IS
cpelHel Kol 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: yaeOHO-MH(DOPMAITMOHHBIN CalT
http://maratakm.narod.ru CaiiT «Mup XumMumn»

1.2

1.3

CrtpoeHue BemiecTna.
MHoroo6pa3ue
BEIIIECTB

XHUMHUYECKHE pcaknuuu

18

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkouia https://myschool.edu.ru [Topran

(GyHIaMEHTAIBHOTO XUMHYECKOTO 00pa30BaHUS
ChemNet. Xumuueckass ”HPOPMAIIMOHHAS CETh!
Hayxka, o6pazoBanHue, TEXHOJIOTHH
http://www.chemnet.ru 'azetra « Xumusa» u cait s
yuutens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Equnas xonnexmus LIOP:

MpeaMeTHas KOJUIEKIMA « XUuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbIC HKCTIEPUMEHTHI: XuMusi. Komiekius
Poccwmiickoro o6meo0pa3oBaTebHOTO MOPTajia
http://www alhimik.ru Bcepoccuiickas onuminana
IIKOJBbHUKOB 10 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU:
AIIEKTPOHHBIN YU4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHMOHHBIE DBPUCTUYECKUE OJTUMITUABI 110
xuMuH http://www eidos.ru/olymp/chemistry
3anumarenbHag XuMus http://chem.rusolymp.ru

Opranuueckast XUMHsL: 3JIEKTPOHHBIA yUYEOHUK IS
cpenHen mKodsl http:/classchem.narod.ru KonTpen —

XuMmus Ui Bcex: yueOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru Calit «Mup XumMun»

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

(GyHIaMEHTaIbHOIO0 XUMUYECKOTO 00pa30BaHUs



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/
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ChemNet. Xumuueckas HHPOPMAIIMOHHAS CETh!
Hayxka, o6pazoBanue, TEXHOJIOTHH
http://www.chemnet.ru 'azetra « Xumusa» u cait i

yauTens «5 uay Ha YpOK XHMHUN)
http://him.1september.ru Equnas xonnexmus LIOP:

MpeaMeTHas KOJUIEKIM « XUMUs» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAYYHbIC SKCIIEPUMEHTHI: XuMmusi. Kosekius
Poccwuiickoro 06meo0pa3oBaTeIbHOTO MOPTaia
http://www alhimik.ru Beepoccuiickast onmummuana
HIKOJIbHUKOB IO XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU:

AIIEKTPOHHBIN YU4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlucTaHIIMOHHBIE BPUCTUYECKUE OJTMMITHABI 10
xumuH http://www eidos.ru/olymp/chemistry
3aHumaTenbHas Xumus http://chem.rusolymp.ru

Opranuyeckast XUMMsL: SJIEKTPOHHBIA YUYEOHUK IS
cpenHen mKodbl http:/classchem.narod.ru KonTpen —

XuMmus Ui BceX: yueOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru CaliT «Mup Xumun»

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢ ITOC
Mos mkoua https://myschool.edu.ru [Topran

byHIaMEHTATBFHOTO XUMHYECKOTO 00pa3oBaHus
ChemNet. Xumuueckast ”HQOpMaIMOHHAs CETh:
Hayxka, o6pazoBanme, TEXHOJIOTHH
http://www.chemnet.ru I'azera « XuMHsI» 1 CaNT 1A

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

MpeaMeTHas KOJUIEKIM « 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 EcTecTBeHHO-

Hay4HbIE SKCIIEPUMEHTBI: Xumusi. Kosnekius
Poccuiickoro o6meo0pa3oBaTeIpHOTO TopTajia
http://www alhimik.ru Bcepoccutickas onmummmana
IIKOJBbHUKOB 110 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHU:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JIMCTaHIIMOHHBIE IBPUCTUUECKHAE OJIMMITHAJIBI TTO

xumuH http://www eidos.ru/olymp/chemistry
3annMarenbpHas XuMus http://chem.rusolymp.ru

Opranuyeckast XUMUsi: SJIEKTPOHHBINA YUEOHUK JJIs
cpenHen mKodsl http:/classchem.narod.ru KonTpen —

Xumus UIst BeeX: yaeOHO-MH(DOPMAITMOHHBIN CalT
http://maratakm.narod.ru Caiit «Mup Xumun»

Pa3nen 2. Heoprannueckasi xumusi

2.1

Meranibl

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢ ITOC
Mos mikoua https://myschool.edu.ru [Topran
(byHIaMEHTaIbHOTO0 XUMUYECKOTO 00pa30BaHUS

ChemNet. Xumuueckast HHPOpPMaIMOHHAS CETh:
Hayxka, o6pazoBanue, TEXHOJIOTHH
http://www.chemnet.ru I"azera « Xumus» 1 caliT 11

yauTens «5 uay Ha YpoK XUMUN)
http://him.1september.ru Ennnas xomnexuust [OP:

MpeaMeTHas KOJUIEKIM « XUMUs» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4YHBIC SKCIICPUMEHTHI: XuMusl. Komnekuus
Poccuiickoro o0mieo6pa3zoBaTeabHOT0 Mopraia
http://www alhimik.ru Bcepoccuiickas onummuana



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

HewmeTtamnsl

MIKOJILHUKOB I10 XUMHUH
http://www.chemistry.ssu.samara.ru OCHOBEI XUMHU:

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

JluCTaHIMOHHBIE SBPUCTHYECKHUE OJTUMITUABI 110
XUMUU http://www eidos.ru/olymp/chemistry
3anumarenbHasg XuMus http://chem.rusolymp.ru

Opranudeckasi XuMUsi: SIEKTPOHHBINA YUEOHUK JIJIs
cpeaHen mKoJibl http:/classchem.narod.ru KonTpen —

Xumus Juist Beex: yueOHO-MH()OPMaMOHHBIN CalT
http://maratakm.narod.ru Caiit «Mup Xumun»
bubnmuoteka [{OK https://m.edsoo.ru/7f41837¢ IIOC

Mos mikona https://myschool.edu.ru [TopTan
byHIaMEHTaIbHOTO0 XUMUYECKOTO 00pa30BaHUs

ChemNet. Xumuueckas nHGOpPMAITMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOJIOTHN
http://www.chemnet.ru I"'azera « Xumus» 1 caliT 11

yauTens «5 uay Ha YpoK XUMUN
http://him.1september.ru Enunas xomnexuust [IOP:

MpeaMeTHas KoJUIeKIus « XuMus» http://school-
collection.edu.ru/collection/chemistry EctecTBeHHO-

Hay4YHBIE SKCIIEPUMEHTHI: XuMus. Komnekuus
Poccuiickoro o01ieo6pa3zoBaTeinbHOTo nopraia
http://www alhimik.ru Bcepoccuiickast onmummmaa
IITIKOJILHUKOB 10 XUMHUH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH:

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

HI/ICT&HHI/IOHHBIC OBPHUCTUYCCKUC OJIUMITUAABI 11O
xuMuu 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 OpTraHUYeCKHUX
BEILECTB

SannmarenpHad XuMus http://chem.rusolymp.ru

Opranuyeckasi XuMUsi: SIEKTPOHHBINA YUEOHUK JIJIs

cpeaHen Kokl http:/classchem.narod.ru KonTpen —
Xumust 11 BceX: yueOHO-uH(DOPMAITMOHHBIA CalT
http://maratakm.narod.ru CaiiT «Mup XumMumn»

bubnuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikouia https://myschool.edu.ru ITopran
(GyHIaMEHTAIBHOTO XUMHYECKOTO 00pa30BaHHUS
ChemNet. Xumuueckas nHGOpPMAITMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOJIOTHA

http://www.chemnet.ru ['azeTa « XuMUsI» U CauT IUIAd

yuuTens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Enunas xomnexuust LIOP:

MpeaMeTHas KOJUIEKIUA « XUMus» http://school-
collection.edu.ru/collection/chemistry EctecTBeHHO-

HAy4YHBIE SKCIIEPUMEHTHI: XuMus. Komnekuus
Poccuiickoro o01ieo6pa3zoBaTenbHOTo nopraia
http://www alhimik.ru Bcepoccuiickast onmummnuaga
HIKOJIBLHUKOB 10 XUMHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH:

AIIEKTPOHHBIN YUEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHMOHHBIE DBPUCTUYECKUE OJTUMITUABI 110
xumud http://www eidos.ru/olymp/chemistry
3aHuMarenbHas XuMus http://chem.rusolymp.ru

Opranuyeckasi XuMUsL: SIEKTPOHHBIA YUEOHUK TS
cpenHel mKodsl http:/classchem.narod.ru KonTpen —

Xumus JUist Beex: yueOHO-MH()OpMAMOHHBIN CalT
http://maratakm.narod.ru Caiit «Mup Xxumun»



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/
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bubmuoreka I{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikouia https://myschool.edu.ru [Topran
(byHIaMEHTaIbHOTO0 XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumuueckas nHGOpMaIMOHHAS CETh:
Hayka, oOpazoBanue, TEXHOJIOTUN

http://www.chemnet.ru ["'azetra «XumMus» u caiT 1id

yuutens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Equnas xomnexus L{OP:

MpeaMeTHas KOJUIEKIMA « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbI€ SKCIIEpUMEHTHI: Xxumusi. Komieknus
Poccutiickoro o6meo0pa3oBaTeIpHOTO TopTaja
http://www alhimik.ru Bcepoccuiickas onumimana
IIKOJBbHUKOB 10 XMMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHU:

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

Opranuyeckast XuMUs: AJIEKTPOHHBINA YUEOHUK NSt
cpenHel Kol http:/classchem.narod.ru KonTpen —

Xumus JUist Beex: yueOHO-MH(DOPMaIMOHHBIN CalT
http://maratakm.narod.ru Caiir «Mup Xumun»

Pasznen 3. XumMud 4 JKM3HL

3.1 XUMHUSA U KU3Hb

bubnmoreka [{OK https://m.edsoo.ru/7f41837¢ IIOC
Mos mkoua https://myschool.edu.ru [Topran
(byHIaMEHTAIBHOTO XUMHYECKOTO 00pa30BaHUS

ChemNet. Xumuueckast HHQOpMaIIMOHHAs 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/
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Hayka, oOpazoBaHue, TEXHOJIOTUN
http://www.chemnet.ru 'azetra « Xumusa» u cait s
yauTens «5 uay Ha YpOK XUMHUN
http://him.1september.ru Enqunas xonnexmus L[OP:

MpeaMeTHas KOJUIEKIUA « XuMush» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAYYHbIC SKCIIEPUMEHTHI: XuMusi. Kosekius
Poccuiickoro o6meo0pa3zoBaTebHOTO MOPTaa
http://www alhimik.ru Bcepoccuiickast onmummuana
HIKOJIbHUKOB 110 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU:

AIIEKTPOHHBIN YU4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JluCTaHMOHHBIE SBPUCTHYECKUE OJTUMITUAIBI 110

xumuH http://www eidos.ru/olymp/chemistry
3aHumarenbHas Xumus http://chem.rusolymp.ru

Opranuueckast XUMMsL: SJIEKTPOHHBIA YUEOHUK IS
cpelHel Kol http://classchem.narod.ru KonTpen —

XuMus Uit BceX: yueOHO-MH(POPMAIIMOHHBIN CalT
http://maratakm.narod.ru CaliT «Mup Xumun»

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



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 IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypchl
. " bubmuorexa [JOK
[Ipeamer opranndeckoit Xumuw, e
1 T — 1 https://m.edsoo.ru/7f41837¢c
P HOC Mos mkona
SHatehIe https://myschool.edu.ru
bubmuorexa [JOK
Teopus cTpOCHHSI OPTraHUUYECKUX
) coemmmenmii A. M. ByTieposa, 6& 1 https://m.edsoo.ru/7f41837¢
V- DYTICPOBa, [IOC Mos mkona
OCHOBHBIC TTOJIOKEHUS
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 ¢ bu6mmoreka [IOK
OpraHUYECKUX BEUIECTB.
4 Homenknartypa (cucremMatuyeckas) u 1 Dtps: oo u FRTR
7P HOC Mos mxomna
TPUBHAJIbHBIC HA3BaHUS
p ¢ Has https://myschool.edu.ru
OpTraHUYECKUX BEIIECTB
bubmuorexa [JOK
5 AJIKaHBI: COCTaB U CTPOCHUE, | 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. Peaknuu
3aMEIECHUS.

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

Mertan u 3TaH — npocTeuIre
MPEACTaBUTENH AJIKAHOB

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

HOHy‘IeHI/IC H IIPUMCHCHHUC AJIKAHOB

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

CtpykTypHbIe GOPMYIIBI AJTKAHOB

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

10

11

12

13

AJIKEeHBI: COCTaB, CTPOEHHUE,
HOMEHKJIaTypa, U30MEPUS.

CrpykrypHbIe (HOPMYJIIBI AIKEHOB

XHUMHUYECKUE CBOMCTBA aJIKEHOB

OTUjeH u MOPOINMUJICH — HpOCTCfIIHPIC
MNpEACTABUTCIIN AJIKCHOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c
HOC Mos mkomna
https://myschool.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
HOC Mos mxona
https://myschool.edu.ru

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 [Tonyuenue u npuMEHEHNE ATKEHOB blps: Medsoo.u JE1I 7
HOC Mos mkona
https://myschool.edu.ru
[TpakTrueckas padora Ne 1. bubmorexa LOK
15 «Ilony4yeHue sTHIIEHA U U3yUEHUE Pipss meedsoou RIS
€ro CBOMCTBY HOC Most ukona
https://myschool.edu.ru
Ankanuensl. byranuen-1,3 u Bubmiorexa ITOK
16 vetmiGyTauen-1,3. TlonyucHe https://m.edsoo.ru/7f41837c
CUHTETUYECKOTO KayuyKa U PE3UHBI HOC Most ukona
https://myschool.edu.ru
bu6mmoreka [IOK
17 CrtpykTypHas Gpopmyna u https://m.edsoo.ru/7f41837¢c
HOMEHKJIaTypa aJIKaJIueHOB HOC Mos mkona
https://myschool.edu.ru
AJIKHHEIL: COCTaB U 0COOCHHOCTH bu6nmoreka [JOK
13 CTPOEHUSA, TOMOJIOTUYECKUI PS/I. https://m.edsoo.ru/7f41837¢c
AueTtuieHn — npocTtermmit [HOC Mos mkona
MPEACTABUTEIL AIIKUHOB https://myschool.edu.ru
bu6nmoreka [JOK
19 DOu3nvecKnue U XUMUYECKHUE https://m.edsoo.ru/7f41837¢c
CBOICTBA aJIKMHOB HOC Mos mikona
https://myschool.edu.ru
bubmuorexa [JOK
20 [TonmyyeHue u NIpUMEHEHHE ATKHHOB hitps:/m.cdsoo.ru 7H1837¢
HOC Mos mkoia

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 o 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 mkona
https://myschool.edu.ru
bu6mmorexa [IOK
Du3NYECKUEe U XUMUYECKUE
N https://m.edsoo.ru/7f41837c
23 cBolicTBa OeH30:1a. ["'omosoru
5 HOC Mos mikona
ersona https://myschool.edu.ru
bu6mmoreka [IOK
24 CrtpykTypHas Gpopmyna u https://m.edsoo.ru/7f41837¢c
HOMEHKJIaTypa [HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [JOK
Pemenue 3aga4 Ha HAXOXKICHUE
25 MOITEKYIAHOI (OpMYJTB! https://m.edsoo.ru/7f41837c
YIUP PNy HOC Mos mkona
OpPraHUYECKOI0 COEAMHEHUS hits-//myschool.edu.ru
bu6nmoreka [JOK
I'enernueckas cBs3b
26 LEBOLODONIOE. hHHALICKALLIX K https://m.edsoo.ru/7f41837¢
Y AOPOROR, TIpUHaz B LIOC Mos mkoina
PA3TIHTIHBIM Kaccam https://myschool.edu.ru
[IpupoiHbIE HICTOYHUKHI
YIIIEBOAOPOAOB: IIPUPOAHBIN a3 U bubnnorexa [JOK
7 MOy THbIE HE(TIHBIE ra3bl, HEPTH U https://m.edsoo.ru/7f41837¢c
MIPOJYKTHI €€ mepepadoTKu. HOC Mos mikona

[Tpodeccus - Oneparop OypoBoii
YCTaHOBKH.

https://myschool.edu.ru



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
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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 YIJIEBOJAOPOOB: MPUPOIHBIN a3 u https://m.edsoo.ru/7f41837c
nonyTHbIC He(TSHBIC Ta3bl, HEPTH U HOC Mos mkona
MPOIYKTHI e€ mepepaboTKu https://myschool.edu.ru
bubmuoreka [JOK
29 O06o001IeHNEe U CHCTEMATH3aLIHS https://m.edsoo.ru/7f41837¢
3HaHUi 110 TeMe "YrieBoaopoas!” [HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
30 KonTponbHas pabota no pazueny https://m.edsoo.ru/7f41837c
«¥YTIeBo10pOIBD» HOC Mos mkona
https://myschool.edu.ru
bu6mmorexa [IOK
[IpenenbHble OJTHOATOMHBIE CITUPTHI:
31 MeTaHo! 1 Sranos. BogopoHas https://m.edsoo.ru/7f41837¢c
HOC Mos mkona
CBASH https://myschool.edu.ru
bu6nmoreka [JOK
32 [TonyueHnue u npUMEHEHUE CIUPTOB hips. muedsouu FELEIe
HOC Mos mkomna
https://myschool.edu.ru
bu6mmoreka [JOK
13 MHOroaToMHbI€ CITUPTHI: https://m.edsoo.ru/7f41837¢c
STUJIEHTJIMKOJb U TIULEPUH HOC Mos mkona
https://myschool.edu.ru
bubmuoreka [JOK
@DeHOJI: CTPOCHUE MOJIEKYJIBI,
34 (UBHYECKHE H XHMHUECKHE https://m.edsoo.ru/7f41837¢c
. HOC Mos mxona
cpomctsa https://myschool.edu.ru
35 [Tonyuyenue u npumenenue exnona Buommorexa LIOK

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
36 Anbaeruapl. CTpOCHHE U CBOMCTBA.

AT P HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK

37 Anpaerunsl: GopMambaeTU U https://m.edsoo.ru/7f41837¢c
areTanbaerul. AICTOH HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
OIHOOCHOBHBIE MPEJIETbHBIC
38 KapOOHOBBIE KUCJIOTHI: MypaBbUHAs hlps. ouedsouu JLE3 e
P - MYP LIOC Mos mkoia
Hyreyetas https://myschool.edu.ru
[IpakTuueckas padorta No 2. bubmorexa HOK
39 «CBOHCTEA HACTEODA VKCYCHOI https://m.edsoo.ru/7f41837¢c
P pa yrey HOC Mos mkona
KHCIOTBDY https://myschool.edu.ru
bu6mmorexa [IOK
CreapuHOBas U 0JICMHOBAsI KUCIIOTHI,
40 e — https://m.edsoo.ru/7f41837¢c
5 pedl HOC Mos mkona
KAPOOHOBRIX RUCIOT https://myschool.edu.ru
bu6nmoreka [JOK
MpEIa KaK COJTH BBICIITAX
https://m.edsoo.ru/7f41837¢c
41 KapOOHOBBIX KHCIIOT, MX MOIOIIIEe
N HOC Mos mikona
flencTeue https://myschool.edu.ru
bubmuoreka [JOK
CrnoxxHabie 23(UpBI KaK MPON3BOTHEIE
47 CADBOHOBLIX KHCIOT. THIDOLIS https://m.edsoo.ru/7f41837¢
P P LIOC Mos mkoina

CJIO’KHBIX 3(hupoB

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 1IOC Mos mxona
https://myschool.edu.ru
bu6mmorexa [IOK
VYTIIeBOIbI: COCTAB, KIacCU(UKAITHS.
. https://m.edsoo.ru/7f41837¢

45 Baxneime npeacTaBUTENN:

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

46 XUMHUYECKHE CBOMCTBA IIIIOKO3EL. https://m.edsoo.ru/7f41837¢c

[Ipumenenue HOC Mos mikosna
https://myschool.edu.ru
bu6mmoreka [JOK

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

MIPUPOJIHBIE TOTUMEPHI HOC Mos mxomna
https://myschool.edu.ru
bu6nmoreka [JOK

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

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

49 CBOMCTBA IEIIONIO3E] U €0 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, JUCAXAPHIOB U
PHIOS, A pr HOC Mos mkona
fo/mcaxapusion https://myschool.edu.ru
O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
51 3HAHUM 10 pas3aeiy https://m.edsoo.ru/7f41837¢c
"Kucnopoacoaepxaniue HOC Mos mkona
OpraHUYeCKHUe COeTUHEHUA" https://myschool.edu.ru
bu6mmoreka [IOK
KonTponbHas pabota no pazueny
57 (K HCIIODOACONCh AL https://m.edsoo.ru/7f41837¢
PONICOACPHATR HOC Mos mikona
OPraHUYE€CKUE COCTUHEHU S hitps://myschool.cdu.ru
bu6mmorexa [IOK
Amunbl. CTpoeHUE MOJIEKYJI.
https://m.edsoo.ru/7f41837¢
53 duznyeckue 1 XUMHUECKHUE
. HOC Mos mkona
cpouctsa https://myschool.edu.ru
bu6nmoreka [JOK
AnunuH. CTpoeHUE MOJIEKYJIIBI U
. https://m.edsoo.ru/7f41837¢
54 cBoNcTBa aHUNuHA. [Ipumenenue
HOC Mos mkomna
arumHa https://myschool.edu.ru
bu6mmoreka [JOK
55 AmuHOKHCIOTHL. 30Mepus u https://m.edsoo.ru/7f41837¢c
HOMEHKJIaTypa HOC Mos mikona
https://myschool.edu.ru
bubmuoreka [JOK
AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE
https://m.edsoo.ru/7f41837c
56 OpraHN4YeCKHUE COCTUHEHUS, UX
HOC Mos mxona
ouonornyeckoe 3HaueHue. IlenTuabl
https://myschool.edu.ru
57 benku kak npupoaHsie bubnnorexka [JOK

BBICOKOMOJICKYJISIPHBIC COCAUHCHU A

https://m.edsoo.ru/7f41837c
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HOC Mos mikosna
https://myschool.edu.ru

bu6mmoreka [IOK
dusnueckue U XUMUICCKUE
. https://m.edsoo.ru/7f41837¢
58 cBoiicTBa OenkoB. [IpeBpamnienns
HOC Mos mkona
0enkoB B opranm3me. CUHTE3 OEIKOB
https://myschool.edu.ru
bubmuorexa [JOK
['enernueckas cBsi3b MEKIY
59 N ——— https://m.edsoo.ru/7f41837¢
P HOC Mos mkona
COC/HHCHHH https://myschool.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
60 Pewenue 3amay cuares OeIKoOB
HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
61 OCHOBHBIE TTIOHITHS XUMUH https://m.edsoo.ru/7f41837¢
BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN [HOC Mos mkona
https://myschool.edu.ru
bu6mmorexa [IOK
62 oMiMEDHbIC MATCDHANE] https://m.edsoo.ru/7f41837¢c
P P HOC Mos mxomna
https://myschool.edu.ru
[IpakTuueckas padorta Ne3 bubmorexa [TOK
" https://m.edsoo.ru/7f41837c
63 Pacno3naBanue ninactMmacc u
" HOC Mos mikona
BOJIOKOH https://myschool.edu.ru
bubmuoreka [JOK
Pemenue skciepuMeHTAIBHBIX
64 SAAY HA PACTIO3HABANIE https://m.edsoo.ru/7f41837¢
P HOC Mos mkoia

OpraHN4YCCKUX BCIICCTB

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

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

65 BHLICOKOMOJIeKyJI;IpHHx COEJIMHEHUI. 1 LIOC Mos mxona
JIACTMAcCChl, Kay4yKH, BOJIOKHA https:/myschool.edu.ru
bubmuorexa [JOK
66 [IpumeneHne BLICOKOMOIEKYIISIPHBIX 1 https://m.edsoo.ru/7f41837c
COCIMHEHMI HOC Mos mkona
https://myschool.edu.ru
O000I11IeHIE U CUCTEMATU3AIUS bubmmorexa 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
Xumust 10 kmaacc
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKAN DIIEMEHT. ATOM.
DnexTpoHHask KOH(PUTYpallKs aTOMOB

CrpoeHue aToma.

Monekyina. XumMuyeckasi CBSI3b.

ArperaTHbI€ COCTOSIHUS BEIIECTBA

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE

uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

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

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

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

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c
HOC Mos mxoia
https://myschool.edu.ru
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3aKOHOMEPHOCTH U3MEHEHHMS CBOWCTB

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

6 XAMUYECKHX DJIEMCHTOB U UX
. HOC Mos mkona
COEJIMHEHUH MO TPYyIIaM U MEPUOIAM. hitps://myschool.edu.ru
bubmuorexa [JOK
3HayeHue NePUOIMIECKOr0o 3aKOHA U
https://m.edsoo.ru/7f41837¢
7 CHCTEMBI XUMHUUYECKHX JJIEMECHTOB
1M HOC Mos mkona
J.W. MeHneneeBa B pa3BUTHH HAyKH https:/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 MexaHu3Mbl 00pa3oBaHU https://m.edsoo.ru/7f41837c
KOBAJICHTHOM CBSI3U HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [JOK
10 BoIohONHAS H HOHHAS CBS3H https://m.edsoo.ru/7f41837¢c
AOpOA HOC Mos mkona
https://myschool.edu.ru
bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c
11 Merannndeckas CBSI3b
HOC Mos mkomna
https://myschool.edu.ru
bubmuoreka [JOK
BanentaoCTb.
12 ONeKTpooTpHIaTEeIbHOCTE. CTenEeHb hitps://m.edsoo.ru/7f4183 7¢
TpooTpuL ' IIOC Mos mikoina
OKHCIICHIA. https://myschool.edu.ru
13 BemectBa MOEKyISIpHOTO U bubnnorexka [JOK

HEMOJICKYJISIPHOT'O CTPOCHUA

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

bu6mmoreka [IOK
[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
https://m.edsoo.ru/7f41837¢c
14 HcTrHHBIE M KOJUIOUHBIE PACTBOPHI.
HOC Mos mkona
MaccoBas 10151 BEILIECTBA B PaCTBOPE https:/myschool.edu.ru
bubmuorexa [JOK
15 Pemenue 3a1a4 Ha HaXOXKJICHUE https://m.edsoo.ru/7f41837¢c
MacCOM JIOJIU BEIIEeCTBA HOC Mos mkona
https://myschool.edu.ru
Krnaccudukanus 1 HOMEHKIATypa bubmuorexa [JOK
16 HEOPraHUYECKUX COCTUHEHUM. https://m.edsoo.ru/7f41837¢c
['eneTnueckas CBsA3b HEOPraHUYECKUX HOC Mos mikosna
BENIECTB, PA3JIMYHBIX KJIACCOB https://myschool.edu.ru
bu6mmorexa [IOK
Krnaccudukanus XumMuueckux
17 peaKiii B HEOPraHUUECKOi 1 https://m.edsoo.ru/7f41837c
. HOC Mos mxomna
OPTAHIICCKOH XUMIH. https://myschool.edu.ru
bu6mmorexa [IOK
18 KauecTBeHHbBIE U KOTMYECTBEHHBIE https://m.edsoo.ru/7f41837¢c
peakuuu HOC Mos mikona
https://myschool.edu.ru
bu6nmoreka [JOK
19 Pemrenne ypaBHEHUN XUMUYECKUX https://m.edsoo.ru/7f41837¢c
peakuuil ¥ pacyeTsl 10 HUM [HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
20 Pemrenne ypaBHEHUN XUMHUYECKUX https://m.edsoo.ru/7f41837¢c
peakuuil ¥ pacyeTsl 10 HUM [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/

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

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

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

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

Pemienue 3aga4 Ha 3aKOH COXpaHEHUS

23 MACCHI BELECTB H 3aKOH https://m.edsoo.ru/7f41837¢c
HOC Mos mkoina

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

24 CkopocTtsb peakiuu. O6paTumbie https://m.edsoo.ru/7f41837c¢

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

25 XuUMHUYECKOE paBHOBECHE U (DAKTOPHI https://m.edsoo.ru/7f41837c

Ha HETO BIMSIOIINE HOC Mos mxomna
https://myschool.edu.ru
bu6nmoreka [JOK

%6 Pemenue 3aga4 Ha CKOPOCTh https://m.edsoo.ru/7f41837¢

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

[IpakTnueckas padora Ne 1. bubmorexa [IOK

27 «BnusiHue pa3znuuHbIX (aKTOpOB Ha hilpss . edsoo.n. I8
HOC Mos mxona

CKOpPOCTH XHUMHYISCKOMN PCaAKIUN»

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

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

28 g(gg;::;; ::sopo;[HOM MoKazarelsie LIOC Mos mxona
https://myschool.edu.ru
bubmuorexa [JOK

Peakiun nonHoro oomeHa. I'maponus
29 OpPraHMYECKUX M HEOPTaHHUCCKUX hitps://m.cdsoo.nu/7t41837c
. HOC Mos mkona
COCHMHCHHH https://myschool.edu.ru
bu6mmorexa [IOK
OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE
30 peakiuu. [ToHsTre 00 37eKTposIn3e hitps://m.edsoo.ru/7 4183 7¢
. HOC Mos mkoina
pacIuIaBoOB U PacTBOPOB COJICH hitps://myschool.edu.ru
bu6mmoreka [IOK

31 Pemenue okuCIuTEIbLHO- https://m.edsoo.ru/7f41837¢

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

3 Pemrenne skciepUMEHTANIBHBIX 3a1a4 https://m.edsoo.ru/7f41837c

o Teme "XumMudeckue peakuuu" HOC Mos mikona
https://myschool.edu.ru
O06o001IeHre u CUCTEMAaTH3aI s Bubmorexa ITOK
33 3HaHU# no pasneny "Teopernyueckue hitps, medsooqu 7RI
" HOC Mos mkomna
OCHOBBL XHMIH https://myschool.edu.ru
bubmuoreka [JOK

34 Kontponbnas padoTa mo pasaeny https://m.edsoo.ru/7f41837¢

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

35 Knaccudukanus HeopraHu4eckux bubnnorexka [JOK

BCIICCTB.

https://m.edsoo.ru/7f41837c
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MeTaJ'IJ'IBI, HX IIOJIOKECHUEC B

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

[lepuonnueckoii cucreme bubnmoreka [JOK
XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41837¢
36
MeunneneeBa 1 0COOEHHOCTH HOC Mos mkona
cTpoeHwus atoMoB. O01Ime https://myschool.edu.ru
(u3nUecKre CBOMCTBA METAINIOB
bubmuoreka [JOK
CrutaBbl METaJLIOB.
37 S ERTDOXHMIHECKHI DT https://m.edsoo.ru/7f41837¢
P o P HOC Mos mkona
HAPLRCHHIH METAILIOB https://myschool.edu.ru
XUMHUYECKUE CBOMCTBA BAXKHEHIITNX bubnuorexa [JOK
18 METaJUIOB (HATPUH, Kaaui, KaJabIUui, https://m.edsoo.ru/7f41837¢
Marauii, amrOMUHUI) U UX HOC Mos mikosna
COEIMHEHU I https://myschool.edu.ru
bu6mmoreka [IOK
39 XHUMHUYECKUE CBOKMCTBA XpOMa, MEAU U https://m.edsoo.ru/7f41837¢
HX COCTUHCHHI HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
40 XHUMHYECKHE CBOMCTBA IIMHKA, JKejae3a https://m.edsoo.ru/7f41837¢
1 UX COSTUHCHHI HOC Mos mkona
https://myschool.edu.ru
[IpakTuueckas pabota Ne 2. "Pemienue bubmmorera [IOK
41 AKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME hllps. ouedsoou JELEIC
HOC Mos mxoia

«Meramsy"

https://myschool.edu.ru
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Merasuisl B IpUPOJE, UX ITOIYYEHUE 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 . |
3HaHUM 1Mo Teme "MeTaibl HOC Mos mkona
https://myschool.edu.ru
Hewmeramnel, X monoxxeHue B
. bubmuoreka [JOK
[Iepnonnueckoii cucreme
https://m.edsoo.ru/7f41837¢
44 XHMHUYECKUX djieMeHToR /I, U.
M 5 HOC Mos mkona
CHACIICERA I OCODEHHOCTH https://myschool.edu.ru
CTPOECHHUS aTOMOB
®du3nyecKre CBOMCTBAa HEMETAIIIIOB. bubmuorexa [JOK
45 Amnorponusi HeMETauIoB (Ha https://m.edsoo.ru/7f41837¢
npuMepe KUCIopoaa, cepsl, pocdopa LHOC Mos mkomna
U yIieposa) https://myschool.edu.ru
bu6mmoreka [IOK
46 XHMMHUYECKHE CBOMCTBA raJIOTCHOB, https://m.edsoo.ru/7f41837¢
Cephl U UX COCTUHEHUN HOC Mos mikona
https://myschool.edu.ru
bu6nmoreka [JOK
XHUMHUECKHE CBOMCTBA a30Ta, https://m.edsoo.ru/7f41837¢
47 .
docodpa u UX coeTMHEHUIA HOC Mos mikona
https://myschool.edu.ru
bubmuoreka [JOK
43 XHUMHUYECKUE CBOMCTBA yTIIEpOa, https://m.edsoo.ru/7f41837¢c
KPEMHHUS U UX COCAUHEHUIN [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
O060011IeHNEe U CUCTEMATU3 AL
. bu6mmoreka [IOK
3HaHu# 1o Teme «Hemerauib.
50 Y — https://m.edsoo.ru/7f41837¢
. . P . HOC Mos mkona
XUMITACCKHX peakivn H._ https://myschool.edu.ru
TEPMOXUMHUYECKHUE PACUETHI
[IpakTuueckas padorta Ne 3. bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
51 «PelieHne sKkcrepuMeHTaIbHbIX 3a/1a4
" " IHOC Mos mikoia
o teme "Hemeraiuibi'»
https://myschool.edu.ru
bu6mmoreka [IOK
57 KontposbHas paboTa mo temam https://m.edsoo.ru/7f41837c
«Mertamns» u «Hemerannbm HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [IOK
53 Heoprannueckue u opraHudeckue https://m.edsoo.ru/7f41837c
KHCIOTHI. HOC Mos mkomna
https://myschool.edu.ru
bu6nmoreka [JOK
. https://m.edsoo.ru/7f41837¢c
54 CBoiicTBa HEOPraHUYECKUX KUCIOT
HOC Mos mkomna
https://myschool.edu.ru
bubmuorexa [JOK
. https://m.edsoo.ru/7f41837¢
55 CBolicTBa OPraHUYECKUX KUCIOT
HOC Mos mkoia

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

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

36 OCHOBAHHUS HOC Mos mkona
https://myschool.edu.ru
. bubmuorexa [JOK
Pemienue ypaBHeHM# peakiiyu
57 HEOPTaHMYECKUX M OPraHUIeCKHX htps. m.edsouu J3L83 e
. HOC Mos mkona
KHUCJIOT C MCIIOJIb30BAaHUEM UX CBOWCTB 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 COCTUHEHHS. https://m.edsoo.ru/7f41837¢c
I'enernyeckas cBSI3b HEOPraHMUECKUX HOC Mos mkona
U 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
bu6mmoreka [JOK
61 Kocmernueckue u mapdromepHbie https://m.edsoo.ru/7f41837¢c
cpeactsa. beitoBas xumus HOC Mos mikona
https://myschool.edu.ru
bubmuoreka [JOK
2 XUMHS B CETbCKOM XO3SMCTBE. https://m.edsoo.ru/7f41837¢c
[Ipodeccus buoxumux HOC Mos mkona
https://myschool.edu.ru
63 Poab xumum B obecrieueHUN bu6mmorexa [IOK

JKOJIOTUYECKOM, JHEPIreTUUECKON U

https://m.edsoo.ru/7f41837¢
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MUIIEBON O€30M1aCHOCTH, Pa3BUTUHN [HOC Mos mikona
MEIULUHBI https://myschool.edu.ru
bubmuorexa [JOK
[Ipeacrasnenus: 06 0OMUX HAYYIHBIX
64 HPHHLIEX POMBIILIEHHOTO 1 https://m.edsoo.ru/7f41837¢c
. HOC Mos mkona
MOJTYYEHU ST BAKHEUIIINX BEIICCTB hitps://myschool.cdu.ru
bu6mmoreka [IOK
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
bubmuorexa [JOK
67 O06001IeHNEe U CUCTEMATU3AIIHS | 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[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [lpo3aos A.A., Jlynun
B.B.; nox penaknueii Jlynuna B.B., O01iecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe obmiectBo «M31aTenbcTBO
«ITpocBemienue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlynun B.B.;
noA penakuuei Jlyauna B.B., O01iecTBo ¢ OrpaHU4€HHOM OTBETCTBEHHOCTHIO

«IPODA»; Aknmonepnoe odmectBo «M3aarensectBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

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

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMHUs B TECTaX, 3aja4ax,
ynpaxknenusix. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.VmakoBa «Xumus 11 kacc:
KoHTposnbsHbIe 1 mpoBepoUHbIe paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
HacronpHast kaura juist yautens». Yacts 1 — M.: poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIbicoBa, A.I'.Benenckas «Xumus 11 knacc:

HacronpHast kaura juist yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.



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

7. B.I'. lenncoBa «Xumus 11 kitacc moypoydHble IUIaHbl IO YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpag» Yuurtens 2018roxa.

8. M.A.Psa6oBa, Y .1O.Hesckas, P.B.JInnko «Tectel mo xumun 11 kimacey, - M.:
Ox3ameH, 2019r.

9.9. O.C.I'abpuensu, N.I'.octpoymoB « XUMHUECKUN SKCIIEPUMEHT B miKoJie 11

Kkiace»; - M.: [Ipoga. — 2019 rox.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

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

[Toptan pynaamentanbHoro Xumuaeckoro oopazoanusi ChemNet. Xumuueckas
uHpopMaImoHHas ceTh: Hayka, 00pazoBaHue, TEXHOJIOTHH
http://www.chemnet.ru I'azeta « Xumusi» 1 callT A yuurens «5 uay Ha ypok
XUMUN)

http://him.1september.ru Enunas xomnekuus [{OP: npenMeTHast KoaeKus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o61ieo0pa3zoBaTeabHOTO

noprana



http://www alhimik.ru Becepoccuiickas ouMImnaga mKoJIbHUKOB 110 XUMUM
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN Y4eOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry /[uctaniimoHabie
IBPUCTUYCCKUE OJTMMITHAJIBI IT0 XUMHUHU

http://www eidos.ru/olymp/chemistry 3anumaTenbHass XuMust
http://chem.rusolymp.ru Opranudeckasi XUMUsi: SJIEKTPOHHBIN YUYEOHUK IS
CpPEIIHEH LIKOJIbI

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

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



