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HOACHUTEJBHASA 3AIINCKA

Pabouast nporpamMma y4eOHOro Kypca «XUMUs» Ha yriayOJI€HHOM YPOBHE IS
ooyuaromuxcst  10-11  kmaccoB  pa3paborana Ha ocHoBe DeaepanabHOTO
rocyJapCTBEHHOT0 00pa30BaTENIbHOTO CTaHAapTa CpeHEro oOuero oopa3oBaHus u
benepanbHOI paboueii mporpaMmbl IO YUeOHOMY MPEIMETY «XUMUSD).

Pabouass mporpamMma Mo XMMUU Ha YpPOBHE CpeAaHero oOmiero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickort denepannny, TpeOOBaHHN K pe3ysibTaTaM OCBOCHHS
denepanbHOl 00pa3z0oBaTENBHON MpOrpamMMBbl cpeHero obiiero oopazoBanusa(POIl
COO), mpexacraBineHHblx B denepaibHOM TIOCYJApCTBEHHOM 00pa30BaTEIbHOM
cragaapre COO, c¢ yuérom KoHuenuuu mnpenonaBaHusi y4eOHOro NpeaMeTa
«Xumusi» B 00pa3oBaTeNbHBIX  opranmzanusix Poccuiickoit ~ ®deneparum,
pean3yIoIUX OCHOBHBIE 00pa30oBaTeNIbHbIE MPOTrPaMMbl, 1 OCHOBHBIX IOJIO’KEHUIN
«Crparerun passutusi Bociutanusa B Poccuiickonn @enepanuu Ha nepuon a0 2025
rona» (Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHSI Ha YpPOBHE YIUIYOJIEHHOIO HW3YYEHHUS 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro 00pa3oBanus ydamuxcs 10—11 kiaccos. M3yuenue
npeaIMeTa, pealn3dyeMoe B YCIOBUSX AU hepeHIIupOBaHHOTO, MNPOGUIHLHOTO
oOydeHUs, MPU3BAHO OOECHEUYUTh OO0IIE0O0PA30BATENbHYIO U OOIIEKYJIbTYPHYIO
MOATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO NJIs aJanTallh UX K OBICTPO
MEHSIOLIMMCS YCIOBHSIM JKHU3HU B COLUYME, a TaKXkKe JJIsl IPOAOJKEHNs 00y4YeHUS B
OpraHm3anusx MpodeccHoOHATbHOTO O0pa30BaHMs, B KOTOPBIX XUMHS SIBISETCS
OJIHOM M3 MPUOPUTETHBIX JTUCLUIUIMH.

B nporpaMmMe mno XuMUM Ha3Hauy€HHE TMpeaMeTa «XUMUS» TO0JydaeT
MOAPOOHYIO  MHTEPHpPETALMI0 B  COOTBETCTBUM C  OCHOBOIIOJAraroIIMMH
nonoxkeHusimu  ®I'OC COO o B3auMOOOYCIIOBIIEHHOCTH II€JI€H, COJIepKaHus,
pe3ynbTaToB O00y4YeHHs] M TpeOOBaHMI K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJSIIOTCS CJEAYIOLIME BBIMOJHSAEMbIE MPOrpaMMoOi o
XUMUU QYHKLIHH:

e HMH(QOPMALIMOHHO-METOJUYECKasA, peaju3alus KOTOpoH obOecreunBaeT
MOJIyY€HUE TPEJCTaBICHUS O UENsIX, COJAEp>KaHWUHU, OOIIeH cTpaTeruu
oOyueHus, BOCIUTAHUSA U PA3BUTHS OOYyYarOIIMXCS CPEICTBaMHU IpeaMeTa,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

e OpraHM3alMOHHO-TIJIAHUPYIOIIAs, KOTOpas MpeaycMaTpUBaeT ONpeeIeHuE:
MPUHUUIIOB  CTPYKTYPUPOBAHUS W  IOCJEAOBATEIBHOCTH  U3Y4YEHUS
yueOHOro  MaTepuana, KOJMYECTBEHHBIX W  KAUeCTBEHHBIX  €ro
XapaKTePUCTHK; MOAXO0A0B K (HOPMUPOBAHHIO COACPKATEIBHON OCHOBBI
KOHTPOJISI M OLEHKU OO0pa3oBaTENbHBIX JOCTHKEHUN OO0y4aroluxcsi B



pamMKax MTOTOBOMl arrecTanm B (QOpME €AMHOTO TOCYJapCTBEHHOTO
AK3aMeHa M0 XUMUH.

[Tporpamma ajist yrinyOJnE€HHOTO U3yYEHUSI XUMUU:

e YCTaHABIMBAE€T WHBAPUAHTHOE IMPEAMETHOE COJepkKaHUe, 00s3aTeIbHOE
JUIST U3Y4YeHUST B paMKax OTACNbHbIX Npoduiield, MnpeaycMaTpuBaeTt
pacupeneneHue W CTPYKTypUpPOBaHME €ro 1o KiaccaMm, OCHOBHBIM
COJIep>KaTeNbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e JIaéT MpUMEPHOE pacrpesielieHne y4eOHOro BpeMEHH, PEKOMEHIYEMOTO ISl
U3YYECHUS OTJICIbHBIX TEM;

e IMpe/UlaraeT MPUMEPHYIO IOCIENOBATEIbHOCTh HM3YyUYECHHS]  y4eOHOTro
Marepuajia ¢ y4€TOM JIOTMKHU TMOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e a€T METOJMYECKYI0 MHTEPIPETALHUIO LEJNEeH U 3aJa4 M3YYEHHUs MpPEIMETa
Ha yriyOiaEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpeaHero o0miero o0pa3oBaHUs, COJEPKATEIBLHON XapaKTEPUCTUKHU
IUIAaHUPYEMBIX  pe3yJbTaTOB OCBOEHHMS OCHOBHOW  0Opa3oBaTENIbHOU
MPOrpaMMBbl CpEIHETO o011ero oOpa3zoBaHus (JIMUHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TakXKe C Y4E€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JIEHCTBUI  OOYydYaloOIIerocss IO  OCBOCHUIO
coJiepKaHus IPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B MporpamMMe MO XUMHUHU TPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh ¢ OOyYe€HHEM XHMHUHU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBanusl. 3a mpeesiaMy yCTAaHOBJICHHOW MTPOTrpaMMoOil 0 XUMUHU 00s13aTeIbHOM
(MHBApHAHTHOM) COCTABISAIONICH COAEp)KaHUS Y4eOHOTO mpenMera «XUMUsH
0CTa€TCsl BO3MOKHOCTh BBIOOpA €ro BApMAaTUBHOM COCTABJISIONIEH, KOTOPast TOHKHA
OMPENENAThCSA B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOQPUIs O0yUEHHUS.

B cootBerctBUM ¢ KoHIEnTyanbHbiMU Tonoxkenusimu PIroC COO o
HAa3HAYCHUH TIPEIMETOB 0a30BOr0 U YIIYyOJIEHHOTO YpPOBHEW B CHCTEME
nuddepeHIIMpOBaHHOTO O0yYEeHHUsI Ha YPOBHE CpeaHero oOmiero oo0pa3zoBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOrO W3Y4YEHHUs HaNpaBieH Ha pealu3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOIUM 3TANOM MOJYyYEHUs XUMHUYECKOT0 00pa30BaHUs
B paMKax W3yYCHHUS CHEUUAbHBIX €CTECTBEHHO-HAYUYHBIX M XHUMHYECKUX
JTUCITUIUIMH B By3aX M OPTaHMU3AIUAX CPEIHEro MpodeCcCHOHAIBHOTO 00pa30BaHUsI.
B aT10M1 cBsA3M n3yueHue npeamera « XuMHs» OPUEHTUPOBAHO MTPEUMYILIECTBEHHO Ha
pacliipeHde | yriayOJIeHME TEOPETHYECKOW ¢ MPAKTHUYECKOW MOIArOTOBKHU
oOy4Jaromuxcsi, BEIOPABIINX OMpPEACIEHHbIN MPoduiIb 00y4eHHUs, B TOM YHUCIE C
NEPCTIIEKTUBONW  MOCIEAYIOMIEr0 TMOJYyYeHUs XUMHUYECKOro o0pa3oBaHUs B
OopraHu3anusXx MpoPEeCCHOHAIBHOTO 00pa3oBaHus. Hapsgy ¢ 3TuM, B CBeTe
tpeboBanuii ®I'OC COO k miuaHUpyeMbIM pe3yJibTaTam OCBOeHUs denepaibHOn



o0pa30BaTeNbHON IPOrpaMMBbl CPETHErO 00IIero 00pa3oBaHMs U3yUYEeHUE MPEaMETa
«XUMUS» OPUEHTUPOBAHO TAKKE HA PEUICHUE 3a]ad BOCIHUTAHHUS M COLUAIBHOIO
pa3BuUTUs OOydwarommxcs, Ha (GOPMUPOBAHHWE Y HHUX OOIIECHMHTEIICKTYaIbHBIX
YMEHUM, YMEHHMM pallMOHaIM3allid Y4eOHOro TpyJa U OOOOMIEHHBIX CIIOCOOOB
JEeSATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocTraBisOIUMHA NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOJNEHHOTO H3y4YEHHS
ABISIIOTCSA ~ yINIyOJI€HHbIE Kypchl — «Opranudeckas xuMmus» #  «OOmas u
HeopraHuveckas xumusi». [Ipu onpeneneHun Moaxo 0B K OTOOPY U CTPYKTYpPHOMU
OpraHu3allud COJEPkKAHUS ATHUX KypCOB B NPOrpaMMe IO XHMHUHM 32 OCHOBY
npusaTel nojoxkenuss OI'OC COO o paznuumsx 0a3oBoro M yriayO0iaEHHOTO
YPOBHEHN U3YUYEHHS IIPEIMETA.

OcHoBy copaepxaHusg KypcoB «Opranuueckas xumus» ©u «OOmas u
HEOpPraHWYeCKass XUMHS» COCTaBISIET COBOKYHNHOCTb TIPEAMETHBIX 3HaHUM WU
YMEHHUM, OTHOCSIIMXCS K 0a30BOMY YPOBHIO HM3yud€HHUs IpeaMmeTa. JTa cuctema
3HAHUM TI0JlydaeT OIpeAeIEHHOE TEOPETUYECKOE JOIMOIHEHUE, TMO3BOJISIIONIEE
OCO3HaHHO OCBOMTbH CYIIECTBEHHO OOJIBIIUN 00BEM (PAKTONIOrMUYECKOTr0 MaTepuara.
Tak, Ha yriyOJI€HHOM ypOBHE HM3yYEHHs NpeaMeTa oOecredeHa BO3MOXKHOCTb
3HAYUTENIbHOTO YBEIUYEHUs 00bEMA 3HAHUI O XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
UX COCAMHEHUI Ha OCHOBE PACIIUPEHUS U YIIIyOJIEHUs MPEACTABICHUI O CTPOCHUU
BELIECTBA, XUMHUYECKOM CBA3M U 3aKOHOMEPHOCTSX MPOTEKAaHUsS PpEeaKIuii,
paccMaTpUBAEMbIX C TOYKH 3PEHHMS] XUMHUYECKONM KHUHETHUKA U TEPMOJMHAMUKHU.
N3yuenue nepuoanyeckoro 3akoHa U Ilepmoanueckoil CHCTEMBI XUMUYECKHX
AJIEMEHTOB 0a3uUpyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPECTABICHUIX
O CTpPOEHMHM aromMa. XHUMHUYECKas CBsI3b OOBSICHSIETCS C TOYKU 3pPEHHS
HHEPreTUYECKUX U3MEHEHUU NpH €€ 00pa3oBaHUU U PA3PYLIECHUH, a TAKKE C TOUKH
3peHHs MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue TUNOB pEaKUUil JTOMOJHSETCS
(opMupoBaHHEM MpEACTaBICHUM 00  ANEKTPOXMMHYECKHUX Hpoleccax H
AJIEKTPOJIN3€E PACIUIABOB U PACTBOPOB BEUIECTB. B Kypce opraHnyeckoi XUMHH TIPH
PAaCCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTH COEAMHEHHMM ynensieTcs ocoboe
BHMMAaHHE BOMpocaM 00 3JIEKTPOHHBIX 3(PekTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHHU3MaX PEaKIIUi.

Oco0oe 3HaueHHEe HMEeT TO, YTO Ha COAEpKaHHE KypCOB XHUMHH
yrayOnEHHOTO YPOBHS M3y4YeHUs AJI KJIACCOB OMpPENeIEHHOTr0 Mpoduist (TJIaBHBIM
00pa3oM Ha X CTPYKTYpPY U XapakTep JOMOJHEHUH K o01Iel cucTeMe MpeIMETHbIX
3HAHMI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpeAMEThl. Tak, HalpuMep, B COACpKAHUU
mpeaMeTa JJis KJIACCOB XUMUKO-(HU3UIECKOTO Mot OOIBINOe 3HAYEHUE OyIyT
MMETh AJIEMEHTHI Y4eOHOT0o MaTepuana no oomen xumun. [lpu n3ydennn npeamera
B JAaHHOM CIy4yae akleHT OyAeT caenaH Ha OOIIHOCTb METOJOB MO3HAHUS,
OOILIIHOCTH 3aKOHOB M TEOPUM B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIPHAS] TEOPHUs]



(MonexynsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHEHUSI MacChl U YHEPTHH, 3aKOHBI
TEPMOJANHAMUKH, JIEKTPOIN3A, IPEACTABICHNS O CTPOCHUH BEIIECTB U JPYTOE.

B TO Xe BpemMa B coAepKaHUM IIpeaMeTa Uil KJIaCCOB  XUMHKO-
Oouonoruyeckoro npoduiist OONBIIMNA yIETbHBIN BeCc OyAeT MMETh OpraHuyecKas
xumus. B aTom cinydae npenocTaBisieTcsi BO3MOKHOCTD JiJist 0osiee 00CTOSTEIHLHOTO
PAaCCMOTPEHHSI XUMHUYECKOW OpPraHU3aluy KJIETKH KaK OMOJOTMYECKON CHUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NPUMEPY, TAaKUE CTPYKTYpHBIE KOMIIOHEHTHI, KakK
JUNUBI, OCJIKH, YIIIEBOIbI, HYKJIEHHOBbBIE KUCIOTHI U Jipyrue. [lpu sTom 3HaHuUA 0
COCTaBE€ M CBOMCTBAaX MPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’aT OCHOBOHM ISl M3y4Y€HHUs CYIIHOCTH MpOIecCOB (POTOCHHTE3a, NIbIXaHMUS,
MALLEBAPEHUSL.

B nmane (¢GopmupoBaHHS OCHOB HAyYHOIO MHMPOBO33PEHHS, OCBOCHHS
OOlIeHAYYHBIX METO/IOB MO3HAHMS U ONbITA MPAKTUYECKOTO MPUMEHEHUS] HAYUHbIX
3HaHUU HU3ydeHue npeameTa «XUMHsS» Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEJIMETHBIX CBS3IX C YYEOHBIMU TNpEIMETaMH, BXOIAIIMMU B COCTaB
npeAMETHBIX oOnacTell «EcTecTBeHHO-Hay4Hble MpeAMeThl», «Maremarnka u
nHpopmaTuka» U «PyccKuil sI3bIK U IUTEPATYPAY.

[Ipu u3yueHun yueOHOTo npeameTa « XuMus» Ha yriayOJIE€HHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHEro oO0IIero oopa3zoBanus (Ha 6a30BOM YPOBHE),
3a/layell TMepBOCTENEHHON 3HAYMMOCTU SIBISETCS (POPMUPOBAHUE OCHOB HAYKH
XUMHUHU KaK 00JIACTU COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTUUECKOU JNEATEIbHOCTH
YEeJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpPHI. Pelienue 3toi 3a1aum Ha
yriIyOJI€HHOM YpOBHE H3yuU€HHUsl MpeIMeTa IMpelroyiaraeT peaju3aluio TaKux
1IeJIeH, KaK:

e (QopMupoBaHuE TMpPEACTABICHHUI: O MaTEepUAIbHOM €IMHCTBE MHUpA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUM MPUPOJbI, O MECTE XUMHUH B
CUCTEME €CTEeCTBEHHBIX HayK M €€ Belylell ponu B oOecreyeHUH
YCTOMYMBOTO  pPa3BUTHSL  4YeJOBEYEeCTBAa: B  PEIICHUU  MpoOieM
AKOJIOTUYECKOM, PHEPreTUYECKON M MHUILEeBOW O€30MaCHOCTH, B PAa3BUTUU
MEMLIHHBI, CO3IAHUN HOBBIX MaTE€pPUaJIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
o0ecreyeHnn palMoHAIBHOTO MPUPOJONOIb30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI M OOIIEH KyJIbTYpbl UEJIOBEKa, a TaKXKe 3KOJOTUYECKU
00O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKA(MX B OCHOBE XUMMYECKOU
COCTABJISIFOLIEH €CTECTBEHHO-HAyYHOW KapTHUHBI MuUpa: (pyHIaMEHTaIbHBIX
MOHSTUHA, 3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pPa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAAMOJIEKYJISIPHOM, O  TEPMOAMHAMMYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHHS XUMHUUYECKUX PEaKIuid, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX M JUCHEPCHBIX CHCTEMax, 00 0OmImx
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dopmupoBanue y oOy4Jaronmxcs OCO3HAHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUW 71 OOBSICHEHUS
KIIFOUEBBIX HJEH M TpoOJeM COBPEMEHHOW XWMHUHU, JJI1 OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUI, HMMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOJY;
rPaMOTHOTO pelIeHus MpoOJieM, CBSA3aHHBIX C XMMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLICHKHU C MO3MUIMH 3KOJIOTMYECKO 0€30MacHOCTH MOCIEACTBUN
OBITOBOI M MPOU3BOJACTBEHHON JI€ATENLHOCTH 4YEJIOBEKa, CBSA3aHHOU C
XUMUYECKUM MTPOU3BOACTBOM, UCTIOIB30BAHUEM U MEPepabOTKON BELIECTB;
yIiIyOJIeHUE MPE/ICTaBICHUN O HAyUHbIX METOJIaX MO3HaHUs, HEOOXOAUMBIX
U1 TIPUOOPETEHUST YMEHHMM OpHUEHTHUPOBAThCA B MHPE BEHIECTB U
OOBSCHEHHUS] XUMUYECKHX SIBIICHUW, HUMEIOIIMX MECTO B TMpUPOJE, B
MPAKTUYECKOM AEATEIbHOCTH U MOBCEIHEBHOM KU3HMU.

B muane peamuzanyu NEpPBOOYEPEIHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIMX
(YyHKUMKA LEJIOCTHOM CUCTEMBI CpelHero oOmero o0pa3oBaHUs NpPU H3YYECHHH
npeaMera «XUMHsD» Ha  yrIyOJI€HHOM  ypOBHE  OCOOYIO  aKTyaJbHOCTh
IpUOOPETAIOT TAKUE LIETU U 3a/1a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B IIO3HABAEMOCTH SIBICHUW  TPHUPOIBI,
YBOKECHHUSI K TMPOIECCY TBOpUECTBA B 00JIACTM TEOPETHUUYECKUX U
MPUKIIAIHBIX HWCCIECIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIIMM K OOYYEHUI0O U TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCIIUTaHUIO Ha OCHOBE  YCBOCHWUS
00111eueIOBEUECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIIBHBIX MHTEPECOB, UHTEIUICKTYAJIbHBIX U TBOPYECKHUX
crocoOHOCTe oOywaromuxcsi, (GOpMUpPOBaHHE y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBUIO YCHENTHON MpodecCHOHaNBHON U OOIIECTBEHHON JESATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBbIO U TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHupoBaHHEe YMEHUW W HABBIKOB Pa3yMHOTO MPUPOJIOIIOIH30BAHUSA,
Pa3BUTHE DKOJIOTHYECKON KYJIbTYPHI, MPUOOPETEHNE OMBbITa OOIIECTBEHHO-
[MOJIE3HOU PKOJIOTHYECKOHN eI TEILHOCTH.

OO11ee YUCIIO YacoB, MPEAYCMOTPEHHBIX JUISI U3YYCHHS XUMHU Ha YIIIyOJCHHOM
YpOBHE cpenHero o0riero oopasosanusi, coctanisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hegzento), B 11 kmacce — 102 yaca (3 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTHM aToMa Yrjiepoja. XHUMHUYECKas CBs3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpoiHasi cBsi3b. CHocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE NIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie FQ(PEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO0 MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, IIUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CrocoObl MOJIyYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ alKeHOB, SpP*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmdeckrue CBOWCTBA aJKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKkue yrieBoaoponabl (apeHsl). ['oMoloruueckuid psii apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, LUAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuil yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOeclBeUMBaHHE OPOMHON WM
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMmJjeHue ¢ Kojuiekuusamu «Hedpts» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienre 0 MexaHu3Me peakUuuid HYKICOPUIBHOTO 3aMElICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzonbHOrO fAnpa. dusznueckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKHX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpymIibl. ['oMosiorudeckue psifbl albJerua0B U KETOHOB, 00Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTydYeHUs U IPUMEHEHUE aJIbJCTU/IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBONCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX M aPOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psia, oOwas Gopmyna, U30MEpUs U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakTepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumono3a. CTpoeHue MaKpoOMOJIEKYJl Kpaxmaja, TJIMKOTeHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cBoilCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMmHuaka. Kiaccudukaiys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHCTBHE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakuuu Ha aHUIMH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJKOB: THAPOJIM3, ACHATyparus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHEe OJKCICPUMEHTAJIBHBIX 33Jlad 10 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJICKYIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Y tunuzauus u nepepaboTka IIacTUKa.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCAH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (DOPMYJNIBI  OpPraHUYECKOTO COCMUHEHUS 10 Macce (00BEMY)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIYYECHUS], ONPENENICHUE JOJIM BBIXOAA IPOAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX NOHSATHH, Tak M IOHATUH, NPUHATBIX B OTAEJIBHBIX IpEAMETaX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJIa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTPO(HBIM THUM TUTaHUS, OpOKEHHE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaius XuMUIeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa CcBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJIApPHOTO UM HEMOJEKYJIAPHOTO  CTPOEHHUS.  THMBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLIEHTpanus. HacelllieHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKHUX peakluii B HEOPTraHMUECKONH U OpPraHUYeCcKOM
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U reTEpOreHHbIe peakuuu. Katanus u katanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJbHBIE METOJbl HM3YyUYE€HUS BEHIECTB M HX MPEBPAIICHUMN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEaKIUU U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINUS HEMETAIJIOB (Ha MpUMEpPE KUCIOpOAa, CEpPhI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAOpoObl. BaxkHeue KUCIOPOACOACpIKAIIIE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. @uU3NUECKUe U XUMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
ceprl(V1). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTH CBOICTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauneHuit. docdopHbie
yA00peHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
CoJIi. AKTUBUPOBAHHBIA yroyb, amcopOuus. DynnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue KpeMHUs U ero coeauHeHnii. CTeKs0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HalpspkeHW  metawioB.  OOmuMe  CrocoOsl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamwuii: mnonydeHue, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HUX COECAUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomathl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
n3yueHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHUHUITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 0b6ecrieyeHuH SHEPreTHIeCKoi 0€30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xumus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03icTBe. OpraHndecKre 1 MUHEpaIbHbIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PAcCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJMA W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKkorM xuMuu B 11 Kilacce ocyliecTBISETCS YEpe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KiaccuduKalus, nepuoguIHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BO/JICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYNE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1M U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeCa M I03HABAaTEJIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPpy10BOT0 BOCTIMTAHUSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEHd OKPYXNKaAOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH AKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpodJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHI OCBOCHUS MPOrPAMMBI [0 XHUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNu(PUKy METOJ0B TIO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKue AeMCcTBHS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIB3YEMbIE B XUMUKU CHUMBOJHUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKkuuy — MPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKUX 3a]1ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh eI U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJCIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCT;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBATh UIeU, GOPMYINPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM ITyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh Hauboliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIIITh CAaMOKOHTPOJIb JECATEIBHOCTA Ha OCHOBE CamMOaHalu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MTPOTPAMMBbI II0 XUMHH Ha yriayOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCSCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BHUJBI JACATEILHOCTH
M0 TOJIYYEHHUI0 HOBOT'O 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMsAX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe 10 XHMHUH NPEAMETHBIE PE3yJIbTAaThl MPEACTABICHBI 10 TOJaM
V3YyUYEHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAUYEHHHM OpPraHUYeCKOM
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3IaHUHA HOBBIX MaTEpPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJIOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- M a30TCOJAEpKAIlME OPraHWYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOECHHUS OpPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalICHUS DBHEPrUM TP XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHMYECKHUX SIBICHMI; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKUEe CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€301acHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  OPHUHLIMIAX  XUMHYECKOIrO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TepepabOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJII COCTABJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  MOCPEICTBOM  COCTABJICHMS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHHSI X TIOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

U3TOTABIMBATH MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIECTB JJIs WILTIOCTPAIUU
UX XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPHUHAJIC)KHOCTh M3YUYCHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS JJIA OTACIBHBIX
IpEICTaBUTENIC OPTaHUYECKUX BEIICCTB (ITUJICH, alleTHJICH, TOMYOJ, TIUICPHH,
STHJICHTIIUKONb, (PEHOT, (QOopMaNbIerull, areTalbJeru], areToH, MypaBbUHAs
KHCTIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIbBMUTHHOBAS KUCIIOTHI,
TJIMLWH, alaHuH, MajabTo3a, (QPpPyKTO3a, aHWIHMH, JUBHHHI, H30MPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHE);

C()OPMUPOBAHHOCTb YMEHHUSl OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH TMOJIOKCHHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT X COCTaBa U CTPOCHMUS;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
duznyeckne W XMUMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTENCH PA3TMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, IIUKIOAJIKAHOB, aJIKEHOB, aJIKaJUEHOB,
aJIKUHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB, CIHUPTOB, albJETHIOB, KETOHOB,
KapOOHOBBIX KUCJOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, aMHUHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b ~ MEXKAYy HHMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKHX pEAaKUUH C HCIHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMUPOBAHHOCTh YMEHHS TIOATBEP)KIaTh Ha KOHKPETHBIX TMpPUMEpax
XapakTep 3aBUCHMOCTH PEaKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTMHEHUH OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BJIUSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadoTKu WU
MPaKTHYECKOe MPUMEHEHHUE TIPOAYKTOB TepepaboTKy;

c(OPMUPOBAHHOCTH BJIAJICHUS] CHUCTEMON 3HAaHUN O €CTECTBEHHO-HAayYHBIX
METOJIaX MO3HAHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIEPUMEHTE
(peabHOM M MBICJICHHOM) U YMEHHSI IPUMEHSTh 3T 3HAHUS;



chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEIBLHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3aIINIO, BBISBICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSMU W TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKHUX PEAKIIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BEIMYMH (Macca, 00BbEM Tra30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIHUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMHUYECKON
dbopMysbl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: IPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  IMOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEII[ECTB, UCIOIL30BATh MOJYYCHHBIC 3HAHUS JIJIsl IPUHATHS TPAMOTHBIX pELICHUHN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUCH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEII[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCIIOPOJICOJIEPKAIUX OPraHMYECKUX BEIECTB, PEIICHHUE AKCIIEPUMEHTATbHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJCHUEM TMpaBUII
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaAHHUEM,
dbopMyIupoBaTh IIENb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
PE3YNbTAThl SKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuUia SKOJOTHYECKH 11e71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouien
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS HA >KUBBIC OPTaHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAJM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a,;

c(hOPMHPOBAHHOCTh YMEHUMW: OCYIIECTBIIATH I€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBor uHpopmanuu, MIHTepHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHO 3a/1auei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B 00ECIEeYeHUH YCTONYMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W IMHINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPruHu, B OOECIEUCHUM PAllMOHAJILHOTO MPHUPOJIOINOIL30BaHUS, B
GbopMUPOBAaHUM MHUPOBO33PEHUSI M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe IMOHATHS — XHMHWYCCKHUH 3JCMCHT, aToM, SJIpO aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOJIHAS),
KpUCTAUTMYECKasl PEMIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHYECKON peaKIiu, CKOPOCTh XUMUYECKON peaKkiuu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS AJICKTPOJUTHUUYECKON TUCCOIUALMM, TEPUOIUUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MpEBpAaICHUs] SHEPTUU MPU XUMHUUYECKUX PEaKIMIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUHN S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallde B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTUYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IMOJYUYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTPHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;



c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHITHUS MpU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUInyecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKpPETHOT'O BEILECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA [0 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTENIEHEH OKHCIICHHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaju3aTopa W
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH I KIIACCUPUKAIINH
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /l.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKITUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl .M.  MeHageneeBa,  UCNOJNb3ysl  TOHSTHUA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opouTanm», «OCHOBHOE M BO30YXKAEHHOE JHEPTeTUYECKUE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojmaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMCHHI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

C(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYHIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKUUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUTIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
($akTOpOB, a TaKKE XapaKTep CMEIICHUS XUMHUUYECKOTO PAaBHOBECHSI O] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
o0mMe HayyHble MPUHLMIBI XUMUYECKUX IPOU3BOJCTB; II€JIECOO00PAa3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUA NpPUPOJIbl — HAONIOJEHUE, H3MEPEHUE, MOJCIUPOBAHHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHUS XHMHYECKUX SBJIICHHUW, HMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HU;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJIB30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkuy; 3HAYEHUS BOJOPOAHOIO IMOKA3aTeNsl pacTBOPOB KHUCIOT M IIEJIOYEN C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(MMeeT TpHUMECH); JOJIM BbIXOJA MPOJAYKTa PEaKIMH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEAECIICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, perieHHe
DKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metaey u  «Hemerambsy) ¢
coOIoIeHHEM TIPaBUII OE30MacHOr0 OoOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUSA, NPEACTaBIATh B



paznu4HON (GopMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoil u nabopatopHbIM OOOpyAOBaHUEM, OOpalleHuss C BeElIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKIHSMHU IO BBHINOJHEHUIO JAaOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pAa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOI'O JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U ydeOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmanuu, IHTepHeT U apyrue), KpUTUIECKU
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaIuio, nepepadbaTbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.

Tematnyeckoe rianupoBanue mo xumun it 10-11 ro kmaccoB cocTaBiieHO
C yueToM pabodeil mporpaMMbl BOCIIUTaHMS. BocUTaTeIbHBIN IMOTCHITNAIT
JTAHHOT'0 Y4eOHOTO MpeaMeTa 00eCIIeYnBAET pean3aliio CICIYIOMMNX EeJIeBbIX
IpUOPUTETOB BocnuTaHus oOydaromumxcsa O00:

1. Pa3BuTHE IIEHHOCTHOTO OTHOIIEHUS K TPYAy KaK OCHOBHOMY CITOCOOY
JTOCTIDKCHUSI JKU3HEHHOTO OJIarormoyydusl YeOBeKa, 3aJIOTy €Tr0 YCIEIIHOTO
po(PECCHOHATLHOTO  CaMOOIIPEACIICHUST W OIIYIIEHUS YBEPEHHOCTH B
3aBTpAITHEM JHE.

2. Pa3zBuTHE 1IEHHOCTHOTO OTHOIICHUS K cBoeMy OTedecTByY, CBOSH Majlon n
Oompioi PoguHe kak MecTy, B KOTOPOM YEIIOBEK BBIPOC U ITO3HAI ITEPBHIE
pPaZ0CTH U HEYIauu, KOTOpas 3aBelllaHa eMy IIpeIKaMu U KOTOPYIO HY>KHO
obeperars.

3. Pa3BuTHe 11EHHOCTHOTO OTHOMICHUS K IPUPOIE KaK HCTOYHUKY JKH3HU Ha
3emiie, OCHOBE CaMOTO €€ CYIIECTBOBAHUS, HY>KJAIOMICHCS B 3aIUTE U
MOCTOSTHHOM BHUMAaHHH CO CTOPOHBI Y€IOBEKa.

4. Pa3zBuTHE IEHHOCTHOTO OTHOIIEHUS K 3HAHUSM KaK MHTEJUIEKTYaIbHOMY
pecypcy, obecrieurBaroieMy Oyayliee YeaoBeka, Kak pe3ysbTary
KPOTIOTJIMBOTO, HO YBJIEKATEILHOTO YI€OHOTO TPy/Ia.

5. Pa3zBuTHE 1IEHHOCTHOTO OTHOIICHHS K 3HAHUSIM KaK HHTEIICKTYaIbHOMY
pecypcy, obecrieurBaroieMy Oyayliee yeJoBeKa, Kak pe3ysibTaTy
KPOTIOTJIMBOTO, HO YBJIEKATEILHOTO YY€OHOTO TPY/Ia.

6. YcTaHoBIEHNE TOBEPUTEIHHBIX OTHOIICHHUH ¢ 00yJatomnMucs,
CTIOCOOCTBYIOIINX MO3UTUBHOMY BOCTIPUSITHIO OOYUYAIOIUMUCS TPeOOBaHUN 1



POCHO yUUTENs, IPUBJICUCHUIO MX BHUMAHHS K 00CYK/TaeMOii Ha yPOKe
uH(pOpMaIUK, aKTUBALIMKA UX TTO3HABATEILHOM IS TEIbHOCTH.

7. IloOyxaenne o0yJaromuxcs codroaaTh Ha ypoKe OOLIEITPHUHITHIE HOPMBI
MOBECHUS, PaBUIIa OOIEHUSI CO CTAPIIMMU U CBEPCTHUKAMMU, IIPUHIIUATIBI
y4eOHOM JUCIMIUIMHBI M CAMOOPTaHU3aIUH.

8. [IpuBneyeHne BHUMAaHUS YYaIIUXCs K IGHHOCTHOMY aCIeKTy M3y4aeMbIX Ha
ypOKax SIBJICHUN peaIbHOTO0 MHUpa, OpraHu3anus ux padoThl ¢ MOJIy4aeMOil Ha
ypOKE COLIMaIbHO 3HAYUMON NH(pOpMaliel — UHUIIUUPOBAHUE €€
0OCY>KIeHHsI, BBICKa3bIBaHUsI 00YUaIOIIMMUCS CBOETO MHEHUS IO €€ TTOBOTY,
BBIPA0OTKH CBOETO K HEH OTHOIIICHUSI.

9. Ucnonp30BaHnEe BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJIEpKaHUsI y4eOHOTO
npeaMeTa uepe3 mo00p COOTBETCTBYIONINX 3a1ad JJIsl pEIICHNUS,
pOOJIEMHBIX CUTYallMi A7l 0OCYKJICHHS B KJ1acce.

10. Tlpumenenue Ha ypoKe HHTEPAKTUBHBIX (HOPM pabOThI ¢ OOYHAIOIIIUMUCS
WHTEJUICKTYaJbHBIX UT'P, CTUMYJIHPYIOLIUX MMO3HABATEILHYI0 MOTHBAIUIO
0Oy4Jaronuxcs; TMJaKTUUYeCKOro TeaTpa, rje NoJydeHHbIe HAa YPOKe 3HAHUS
OOBITPBHIBAIOTCA B T€ATPAIBHBIX TOCTAHOBKAX; IUCKYCCHUM, KOTOPHIE JAIOT
00y4aroIIMMCsT BOBMOXHOCTh MPUOOPECTH OTBIT BEJIEHUSI KOHCTPYKTUBHOTO

JMasora; TpynnoBou paboThI Wik paboThI B Mapax, KOTOPBIE y4at
oOy4Jaronuxcs KOMaHIHON paboTe ¥ B3aUMOJICHCTBUIO C IPYTUMU
00y4YaromMMHCH.

11. BkitoueHHe B ypOK UTPOBBIX MPOLIETYP, KOTOPbIE TOMOTAIOT MOAAEPKATh
MOTHBALMIO 00YYAIOIINUXCS K MOTYYEHUIO 3HAHUH, HAJTa)KUBAHUIO
MO3UTHUBHBIX MEXJINYHOCTHBIX OTHOIIEHUH B KJacce, IOMOTatoT
YCTaHOBJICHUIO JOOpOXKeNaTeIbHOM aTMochephl BO BpeMs ypoKa.

12. Opranuzanus medCcTBa MOTUBUPOBAHHBIX U APYAHUPOBAHHBIX 00YJAIOIINXCS
HaJl X HEYCIEBAIOUIMMH OJHOKJIACCHUKAMHU, TAIOLIEro 00y4yaroumumcst
COLIMAJIbHO 3HAYUMBIN OIBIT COTPYAHUYECTBA U B3aUMHOM IOMOIIH.

13. UnunumnpoBanue 1 nojaJiep:kKa UCCIeI0BaTENbCKON AESITENbHOCTH
oOyJaroluxcs B paMKax peanu3alii HMUA UHAUBUIYAIbHBIX U TPYNIOBBIX
UCCIIEIOBATENLCKUX MPOEKTOB, YTO AACT 00yUaIOIIUMCS BO3MOKHOCTb
IpUOOPECTH HABBIK CAMOCTOSATEIBHOTO PELICHUS TEOPETHUECKOM MPOOIeMBbl,
HaBbIK T€HEPUPOBAHUS U 0(OPMIICHUS] COOCTBEHHBIX HUJIEH, HABBIK
YBAXUTEIHHOTO OTHOIICHUS K UYKUM UM, OPOPMIIEHHBIM B paboTax
JIPYTUX UCCIeA0BaTeNIel, HABbIK MyOJIMYHOTO BBICTYILICHUS MIEpE
ayJIMTOpHUEH, apr'yMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKH 3pEHMUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(POBbHIE)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThbI
Pa3nen 1. TeopeTruueckue 0CHOBBI OPraHNYECKOH XUMUH
[TpenmMeT oprannyeckoit xumuu. Teopus
1.1 CTPOCHHMSI OPTAaHUYECKUX COSTUHEHUN A 8 Bubnmoteka
' p P ' LIOK https://myschool.edu.ru/
M. bytneposa
Hroro o pasneny 8
Pa3znea 2. YrieBoaopoabl
IIpenenbHbIE YIIEBOAOPOILI — AIKAHBI, Bubnnoreka
2.1 5 LIOK https://myschool.edu.ru/
IIUKJIOAJIKAHBI
HernpeenbHble YIIEBOAOPOIBI: AKEHE, Bubnnorexa
2.2 14 1 LIOK https://myschool.edu.ru/
QJTKA/TMCHBI, ATKUHBI
Bubnuoteka
2.3 ApomMaTudecKkue yriieBoA0pO bl (apeHbl) 8 LIOK https://myschool.edu.ru/
24 [IpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB H 4 Bubnuoreka
. ux mepepaboTKa LOK https://myschool.edu.ru/
Bubnuoteka
2.5 l"anorennpous3BoAHbIE YTIEBOJOPOAOB 4 1 LIOK https://myschool.edu.ru/
Hroro 1o pasneny 35

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUs
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Bunbnuoteka

3.1 Cruptel. DeHon 11 LIOK https://myschool.edu.ru/
Kap6OHI/IJ'II>HI>IC COCIMHEHUSA . aJIbJACTUabI U Bubnnoreka
3.2 ketonbl. Kap6oHoBbIe KuCITOThI. CI0KHBIC 21 LIOK https://myschool.edu.ru/
a¢upsL. XKupsi
Bubnnoteka
3.3 VraeBoabl 9 LIOK https://myschool.edu.ru/
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamye OpraHudecKkue coeuHeHust
Bbubnunoteka
4.1 Awmunbl. AMUHOKHACIOTEL. beiku 12 LIOK https://myschool.edu.ru/
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUA
51 BricokoMosiekynsapHbIe COeTMHEHUS 6 Bubnuorexa
' y7p o LOK https://myschool.edu.ru/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuognueckuit
11 3akoH u [lepuoanueckas cuctema 9 Bubnunoteka
' XAMUYECKHX deMeHToB /1. U. LIOK https://myschool.edu.ru/
Meneneena
12 Crtpoenue BeniectBa. MHOroo6pasue 11 1 BubnuoTteka
' BEILIECTB LIOK https://myschool.edu.ru/
BubnunoTteka
13 XUMUHECKHE peaiyn 19 1 3 LOK https://myschool.edu.ru/
Hroro mo pazueny 39
Pa3nea 2. Heoprannyeckasi Xumust
BubnunoTteka
2.1 Hewerazbr 31 1 3 LOK https://myschool.edu.ru/
Bubnuoteka
2.2 Meranbr 23 1 2 LOK https://myschool.edu.ru/
Hroro no pazneny 54
Pazgea 3. Xumus u :Ku3Hb
31 Meroabl O3HAHUS B XUMUH. XUMHS U 9 BubnunoTteka
' JKU3Hb LIOK https://myschool.edu.ru/
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8
[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosnun4yectBo 4yacos
Ne Tema ypoka Konrtpoas  IIpakruue Jdara JJleKTPpOHHBbIE HU(PPOBHIE
n/n Bcero HbIe CKHe U3ydeHusi oOpa3zoBaTeibHBIE PeCypcChl
padoThI padoTshI
[Ipenmer u 3HaYEHUE OPraHUYECKON
1 XMMUH, TIPEJICTaBICHHE O MHOTOOOpa3nu 1 Bubmmoteka
- 1P . P LOK https://myschool.edu.ru/
OpraHUYEeCKUX COECIMHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja
5 (ocHOBHOE U BO30YX/AEHHOE COCTOSIHUS). 1 BubnuoTteka
BajenTHEIE BOBMOKHOCTH aTOMa LLOK https://myschool.edu.ru/
yriepoja
XuMuyeckasi CBsI3b B OpraHM4eCKHUX
3 coequHeHUsX. MexaHn3Mbl 00pa3oBaHUs 1 BubnuoTteka
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa LIOK https://myschool.edu.ru/
CBA3EH
4 Teopus cTpoeHHs OpraHMYECKUX 1 Bubnunoteka
coequHenuniit A. M. Byrneposa LIOK https://myschool.edu.ru/
Bunel n3omepun: cTpyKkTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 Bubnunoteka
3¢ dEKTH B MOJIEKYIaX OpraHMYECKUX LIOK https://myschool.edu.ru/
COCIMHEHU I
[IpencraBienue o ki1accuPpUKAUU U
6 CUCTEMaTUYeCcKass HOMEHKIJIATypa 1 Bubmmoteka
yp LIOK https://myschool.edu.ru/
(IJUPAC) oprann4eckux BEIIECTB
7 Krnaccudukanus peaxuuii B 1 Bubnunoreka
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OPraHU4eCKOM XUMHH LIOK https://myschool.edu.ru/
8 CucreMaruzanys 1 0000IIeHE 3HAHUI BubnuoTteka
110 TEME LOK https://myschool.edu.ru/
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
9 dhopmyna, HOMEHKIATypa U U30MEpHs, Bubnuoteka
3IIEKTPOHHOE U MTPOCTPAHCTBEHHOE LIOK https://myschool.edu.ru/
CTPOCHUE MOJICKYJI
10 dusnueckue U XUMHUYECKHE CBOMCTBA BubnuoTeka
aJIKaHOB LOK https://myschool.edu.ru/
HaxoxneHnue ajikaHOB B IPUPOJIE.
11 CriocoObl 1osTy4yeHus: ¥ IPUMEHEHUE Bubnworeka
LOK https://myschool.edu.ru/
aJIKaHOB
Huknoankansl: o0miast popmyna,
12 HOMCHKJIATYpa U U30MEpHs, 0COOCHHOCTH Bubnuoteka
CTPOECHUS U XUMHYECKHUX CBOMCTB, LLOK https://myschool.edu.ru/
CIOCOOBI MOTYyYEHUS U IPUMEHEHUE
Pemenne pacuéTHpIX 3a7a4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
13 OpPraHUYECKOTO BEIECTBA 110 MACCOBBIM Bubnuoteka
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B LLOK https://myschool.edu.ru/
ero coctas. CucTeMaTH3alMsI U
000011IeHHEe 3HAHUH 110 TEME
ATKEHBI: TOMOJIOTUYECKH psifl, 001mIast
dhopmyna, HOMEHKIATypa, JJIEKTPOHHOE U
14 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT Bubnworeka
’ LOK https://myschool.edu.ru/
CTpyKTypHas ¥ IUC-TPAHC-U30MEPHS
aJIKEHOB
. Bubnuoteka
15 dusnueckre U XUMUYECKHIE CBOMCTBA
LOK https://myschool.edu.ru/
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ankeHoB. [IpaBuino MapkoBHHKOBa

CriocoObl MosTydeHus: U IpUMEHEHUe

Bunbnuoteka

16
aJIKCHOB LIOK https://myschool.edu.ru/
[IpakTrueckas padorta Ne 1 mo teme
17 "IlonydeHue 3TUICHA U U3yUYEHUE €TI0 Bubsnmorexa
C ya | ya LOK https://myschool.edu.ru/
CBOMWCTB
Pemrenne pacuy€THbIX 3a1a4 HA
18 oTpeIeIICHUE MOJICKYJIIPHON (OPMYITBI Bubnuoreka
p yAp pMY LIOK https://myschool.edu.ru/
OpPraHUYECKOTO BEIIECTBA
AJKaJMCHBI: CONPSKEHHBIC,
19 W30JIMPOBAHHbBIC, KyMYJIHPOBaHHBIC Bubnuorexa
’ ) LOK https://myschool.edu.ru/
OCo0OEHHOCTH AIICKTPOHHOTO CTPOCHHS
XMMHYECKHE CBOMCTBA CONMPSKEHHBIX Bubnnoteka
20 HEHOB LIOK https://myschool.edu.ru/
Crioco6bI MONTyYeHNs ¥ IPUMEHEHHE Bubnnotexa
21 ATKAICHOR LIOK https://myschool.edu.ru/
AJKWHBI: TOMOJIOTUYECKHUM psJl, o01as Bbubnunoteka
- (opMyiTa, HOMEHKIIATYPA, YIEKTPOHHOE 1 LIOK https://myschool.edu.ru/
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢u3nueckue cBoicTBa
Bbubnnoteka
23 XUMHUYECKHE CBOUCTBA AJIKUHOB LlOK https : //myschoo| .edu. ru/
KauecTBeHHBIE PEaKIUK HA TPOHHYIO Bubnuotexa
24 CBASE LIOK https://myschool.edu.ru/
Crioco0bl TIONTy4eHHUS U IPUMEHEHUE Bubnuotexa
25 LOK https://myschool.edu.ru/

AJIKNHOB
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Pemenue 3aga4d: pacu€rsl 0 ypaBHEHHIO

Bunbnuoteka

26 XHMUHYECKOH PeaKiu LOK https://myschool.edu.ru/
CucreMaruzanus 1 0000IIECHNE 3HAHUI Bubnnoteka

21 110 TeMe LIOK https://myschool.edu.ru/
ApeHbI: TOMOJIOTHYECKUI psif, 0OIIast BubnuoTteka
(GopMyna, HOMEHKIATypa. DIEKTPOHHOE LIOK https://myschool.edu.ru/

28 U MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKY.T
OeH3051a ¥ TOJIyoJa, UX (PU3NYECKUE
CBOMCTBa
XMMHYECKUE CBOWCTBA apEHOB: PEaKIMu Bubnnotexa

29 3aMeIIICHHS LOK https://myschool.edu.ru/
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU Bubnuoteka

30 NPUCOEIMHEHNUS, OKUCIEHUE TOMOJIOIOB LIOK https://myschool.edu.ru/
OeH3oI1a
Oco0eHHOCTH XMMHYECKHUX CBOWCTB Bubnwnoteka

31 cTupona LIOK https://myschool.edu.ru/
Pemenue pacu€THpix 3a1a4 Ha Bubnunorteka

32 OmpeIelICHUEe MOJIEKYISIPHOH (hOPMYITBI LIOK https://myschool.edu.ru/
OpPraHUYECKOTO BEIIECTBA
Crioco0BbI TTONTyYeH s B IPUMEHEHHE Bubnunotexa

33 ApEHOB LOK https://myschool.edu.ru/
['eHeTnveckas CBS3b MEKAY Pa3TUIHBIMU Bubnnotexa

34 KITACCAMH YTIIEBOIOPO/IOB LIOK https://myschool.edu.ru/
Pacué€tsl Mo ypaBHEHUSIM XUMHUYECKHUX Bubnunorteka

35 peaknuii. Cucremarusaiys U 0000IIeHe LIOK https://myschool.edu.ru/

3HAHUH 10 TEME
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[Tpuponnsiii ra3. [lonyrHsle HeTAHBIC

Bunbnuoteka

36 - LIOK https://myschool.edu.ru/
KaMeHHBIH yTroib U MPOIYKTHI €r0 Bubnuoteka

37 repepaboTKi LIOK https://myschool.edu.ru/
Hedth 1 ciocoOs €€ nepepaboTKy. Bubnunoteka

38 [TpumeneHne NpoayKTOB epepaboTKu LIOK https://myschool.edu.ru/
HetH

39 [eHeTHYECKasI CBSI3b MEIK/TY PA3INIHBIME Bubnunotexa
KITACCAMH YTJIEBOIOPOIOB LIOK https://myschool.edu.ru/
["anoreHONpPOU3BOIHBIE YTIICBOIOPOIOB: BubnuoTeka

40 AJICKTPOHHOE CTPOCHHE; PEAKITUU LOK https://myschool.edu.ru/
3aMeIIeHUs TajoreHa
JeiicTBue menouei Ha BubnnoTteka

41 rajJoreHnpon3BoaHbIe. B3anmoneiictBue LIOK https://myschool.edu.ru/
JIUTAJIOTEHAIKAHOB ¢ MArHUEM U ITTHKOM

42 Cucremarusaiys 1 0000IIeHre 3HAaHUI Bubnunotexa
1o paseny "Yriaesoaoposs!” LIOK https://myschool.edu.ru/
KontponsHas paboTa o Teme Bubnnotexa

43 "V eBoaopos” LIOK https://myschool.edu.ru/
[IpenenbHbIe OJHOATOMHBIC CITUPTHI: BubnuoTeka
rOMOJIOTHYECKHH psijl, oOmas Gopmyia, LIOK https://myschool.edu.ru/

44 CTPOEHHE MOJIEKYJ, U30MEpPHS,
HOMEHKJIATypa, KilacCu(HKaIus,
(busnveckue CBOMCTBA
XUMHUYECKUE CBOICTBA TPEACTHHBIX Bubnunoteka

45 LIOK https://myschool.edu.ru/

OOIHOATOMHBIX CIIMPTOB
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CriocoObl mosTy4eHHs U IPUMEHEHNE

Bunbnuoteka

46 -
0/IHOATOMHBIX CITUPTOR LIOK https://myschool.edu.ru/
I[pocThie 3hUpsl: HOMEHKIIATYpa U Bubnuoteka

47 U30MEpHsl, 0COOCHHOCTH (PU3UUECKHUX U LIOK https://myschool.edu.ru/
XMMHYECKHUX CBOMCTB
MHOTr0aTOMHBIE CIIUPTHI: STHIEHTITHKOIIb Bubnuoteka

48 Y TJIMLIEPHH, UX PU3MYECKHE U LIOK https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA

49 CrnocoObl MOJTy4eHUsT ¥ IPUMECHEHHE Bubnunoteka
MHOTOATOMHBIX CTIHPTOB LOK https://myschool.edu.ru/
MDeHOIT: CTPOCHHE MOJICKYJIHI, Bubnuoteka

50 (dusnyeckue cBoicTBa. TOKCUUHOCTD LIOK https://myschool.edu.ru/
¢denoia

BubnunoTteka

51 XUMHYECKHE CBOHCTBA (heHoma LIOK https://myschool.edu.ru/
CriocoOBI TTONTyUIeH s B IPUMEHEHHE Bubnunotexa

52 benona LOK https://myschool.edu.ru/
ITpakTruyeckas pabora Ne 2. Pemenue Bubnunoreka

53 SKCIIEPUMEHTANLHBIX 33124 [10 TEME LIOK https://myschool.edu.ru/
"CnupTtsl U (peHoIb"
Cucremarusaiys ¥ 0000IIeHIe 3HAaHU I Bubnnotexa

54 110 TeMme LIOK https://myschool.edu.ru/
AJTBIETH B ¥ KETOHBL: DJIEKTPOHHOE BubnuoTteka

55 CTpOeHHe KapOOHUIILHOM TPYIIITHL; LIOK https://myschool.edu.ru/

rOMOJIOTHUYECKHUE psijibl, 00mias hopmyia,
M30MEpHsI U HOMEHKIIATypa
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AJbIeru/Ipl ¥ KETOHBI: (U3NYECKHE

Bunbnuoteka

56 N .
CBOMCTBA; peakIny MPUCOCTHMHCHUS LOK https://myschool.edu.ru/
57 Peakiuu OKuCIICHHS U KAYeCTBEHHBIC Bubnuoteka
PEAKIIHH ATTHIETH/IOB U KETOHOB LIOK https://myschool.edu.ru/
Croco6bI TIOTYYEHHUS albETHIOB U Bubnunoteka
58 KETOHOB LIOK https://myschool.edu.ru/
OIHOOCHOBHBIC MPEICITBHBIC Bubnuoteka
59 KapOOHOBBIE KUCIIOTBI, 0COOEHHOCTH LIOK https://myschool.edu.ru/
CTPOCHHUSI UX MOJICKYJI
60 W3omMepust 1 HOMEHKJIATypa KapOOHOBBIX BubnunoTteka
KHCIIOT, HX DH3MUECKHE CBOHCTBA LIOK https://myschool.edu.ru/
61 XUMHYECKUE CBOWCTBA MPEACTbHBIX Brbnunoteka
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT LOK https://myschool.edu.ru/
Oco6eHHOCTH CBOMCTB MypaBbUHON Bubnuoteka
62 KUCIIOTBI. MHOT0OOpa3sie KapOOHOBBIX LIOK https://myschool.edu.ru/
KHCIIOT
OcoOCHHOCTH CBOWCTB: HENPEICIbHBIX U Bubnuoteka
apoMaTUYECKUX KapOOHOBBIX, LIOK https://myschool.edu.ru/
63 JTUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
KUCIOT. [IpeIcTaBUTEIN BBICIIIHX
KapOOHOBBIX KHCIIOT
[ToHsiTHE O MPON3BOIHBIX KaPOOHOBBIX Bubnnotexa
64 KHCIIOT LIOK https://myschool.edu.ru/
CriocoObI oTy4eHHst ¥ IPUMEHEHNE BrbnunoTteka
65 LIOK https://myschool.edu.ru/

KapOOHOBBIX KHUCJIOT
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CroxHble 3(Upbl: TOMOJIOTUYECKUHN PsI,

Bunbnuoteka

66 obmas Gopmyna, nzoMepus 1 LIOK https://myschool.edu.ru/
HOMEHKJIaTypa

67 ®du3nyecKre U XUMHYECKHE CBOMCTBA 5”6””°Te'<.a
>upos LIOK https://myschool.edu.ru/
Pemenue pacy€THbIX 3a1a4: 110 Bubnunoteka

68 YpaBHEHHIO XUMHUYECKOW peaKIuy, Ha LIOK https://myschool.edu.ru/
oIpeieTIeHuEe MOJICKYIIAPHO# (HOpMyITbI
OpPraHUYeCKOro BEIICCTBA
IMpaktrueckas padora Ne 3. Pemienue Bubnunoteka

69 OKCIIEPUMEHTANIBHBIX 33714 [10 TEME LIOK https://myschool.edu.ru/
"Kap6oHoBbie kucnoThl. CI0XKHBIE
s¢upsr”

20 XKupsr: crpoeHue, GU3NIECKUE U 5”6””°Te'<.a
XUMHUYECKHE CBOICTBA (THAPOIU3) LOK https://myschool.edu.ru/
OcoOeHHOCTH CBOMCTB KUPOB, Bubnunoteka

71 COJIEPIKAIINX OCTATKU HEMPEIeTbHBIX LIOK https://myschool.edu.ru/
KHUPHBIX KKCIOT. JKUPBI B IPUpOIe
MbLTa Kak COJTH BBICIIIMX KapOOHOBBIX Bubnunoteka

29 KHCIIOT, UX Morouiee aeiicrsue. [ToHsaTHE LIOK https://myschool.edu.ru/
0 CHHTETHYECKUX MOFOIIUX CPEACTBAX
(CMO)
I'eHeTHueckas CBsI3b YIJIEBOIOPOJIOB U Bubnunoteka

73 KHCJIOPOJICOIEPIKAIIMX OPTraHUIECKUX LIOK https://myschool.edu.ru/
BEIIIECTB
PacuéTel Mo ypaBHEHHSAM XHUMUYECKAX Bubnunoteka

74 LOK https://myschool.edu.ru/

peakuui
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Cucremaruzanuys u 0000LIEHUE 3HAHUN

Bunbnuoteka

73 110 TeMme LIOK https://myschool.edu.ru/
OGImast XapakTeprCTHKA YIIIEBOJIOB U Bubnuoteka

76 Knaccmbmcauml yTJIEBOJIOB (MOHO-, - A LLOK https://myschool.edu.ru/
I0JIMCaxapu/bl)

77 Momnocaxapubl: GU3NYECKHE CBONCTBA U Bubnuoteka
HAXOIKIEHHE B PUPOJIE LIOK https://myschool.edu.ru/

78 ITpuMeHEeHMeE TII0KO3bI, €€ 3HAUCHHE B Bubnunotexa
JKU3HEICITSIIBHOCTH OPraHu3Ma LOK https://myschool.edu.ru/
Jlucaxapubl: caxapo3a, MajlbTo3a u Bubnuoteka

79 nakTo3a. HaxoxaeHue B mpupo/ie u LIOK https://myschool.edu.ru/
NPUMEHEHHUE JIUCAXaPUIIOB
[Monucaxapu bl CTPOSHUE Bubnuoteka

80 MaKpOMOJIEKYJT, PU3NIECKHE 1 LIOK https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA, TPUMECHEHHUE

BubnunoTteka

81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJOKHAX LLOK https://myschool.edu.ru/
Pelenre pacyeTHbBIX 3a1a4 Ha Bubnuoteka

82 ONpeJIeIIeHUE JOIU BbIXOJa MPOAYKTa LIOK https://myschool.edu.ru/
PEaKIMU OT TEOPETUUECKH BO3ZMOXKHOTO

83 Cucremarusaiys ¥ 0000IIeHIe 3HAaHU I Bubnnotexa
1o paszeny LIOK https://myschool.edu.ru/
KonTposbHast pabora mo Teme BubnuoTeka

84 "KucmopocoaepKaline OpraHnIecKue LIOK https://myschool.edu.ru/
coequHeHus"

85 AMUHBI: Ki1accu(uKalus, CTpOeHHE Bubnunoreka
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MOJIeKYJI, o0m1ast hopmyiia, usomepus, LIOK https://myschool.edu.ru/
HOMEHKJIATypa U (PU3UUECKHE CBOICTBA
XuUMHYECKHE CBOMCTBA an(paTHIECKUX Bubnnoteka

86 AMUHOB LIOK https://myschool.edu.ru/
AHMIMH: CTPOCHHE aHWIINHA, BubnuoTeka

87 0COOEHHOCTH XUMHUYECKUX CBOMCTB LIOK https://myschool.edu.ru/
aHWINHA
Crioco0bI TTOTyUIeHHsT 1 IPUMEHEHHE Bubnnoteka

88 ANH(ATHIECKHX AMHHOB LIOK https://myschool.edu.ru/
AMHMHOKHCIIOTBI: HOMEHKIIATypa U Bubnuoteka

80 m30Mepus, PU3MUECKIe CBOMCTBA. LIOK https://myschool.edu.ru/
OtaenbHbBIC TPEACTABUTEIH 0.
AMUHOKHCIIOT
XMMHYECKUe CBOWCTBA aMHUHOKHCIIOT, UX Bubnuoteka

90 OHOIOrHYECKOe 3HAYCHHEe AMHHOKHUCIIOT. LIOK https://myschool.edu.ru/
CuHTe3 ¥ THIPOITH3 MENTHI0B

01 benku xak mpupoIHBIE OJTUMEPHI; BubnmoTeka
CTPYKTYpbI O€JIKOB LIOK https://myschool.edu.ru/

92 XUMHYecKue CBOWCTBa OEJIKOB Bubnnoreka

LOK https://myschool.edu.ru/

A3oTcozeprkaIine reTepoHKInIecKue BubnuoTeka

93 coenuuenus. HyKJIenHOBBIE KMCIIOTHI: LIOK https://myschool.edu.ru/
COCTaB, CTPOCHHE M OMOJIOTHUYECKAs POITh
ITpakTuyeckas padora Ne 4. Pemenue Bubnunoreka

94 SKCIIEPUMEHTANLHBIX 3324 [10 TEME LIOK https://myschool.edu.ru/
"A30TCoepKaIe OpraHuIeCKHe
COECIMHEHUS "

95 IIpakTuyeckas pabora Ne 5. Pemenue BubnunoTteka
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AKCIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacnio3zHaBaHMe OpraHUYECKUX

LIOK https://myschool.edu.ru/

coenuHeHun"
KonrponsHas pabora o Teme
96 "A30TcoeprKaIire OpraHnaecKre 1 Bubmmoreka
p" P LIOK https://myschool.edu.ru/
COEIUHEHUS
OcHOBHbIE OHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN U 1 Bubnunoteka
METO/Ibl UX CUHTE3a —TIIOJUMEPHU3ALINS U LLOK https://myschool.edu.ru/
MIOJINKOHICHCALIUS
[Imactmaccel. YTunusanus u BubnnoTteka
98 1
nepepadoTKa MIacTUKa LIOK https://myschool.edu.ru/
99 DnacToMepbl: HATypallbHbII 1 BubnuoTteka
CUHTETHYECKHE Kayuyku. Pe3nna LIOK https://myschool.edu.ru/
Bonokna: HaTypanbHbl€, HCKYCCTBEHHBIE,
100 cuHTeTnueckue. [lommmepsr 1 Bubnuorea
' p LOK https://myschool.edu.ru/
CHEIHMaIbHOTO Ha3HAUEHUS
ITpakTryeckas pabora Ne 6. Pemenue
101 JKCIEPUMEHTAIBHBIX 337a4 110 TEME 1
"Pacno3naBaHue miacTMacc 1 BOJIOKOH"
O06o011eHNe U cucTeMaTU3aIus
102 M3Y4YEHHOI'O MaTepuaa 1o TeMe 1
"BbICOKOMOIEKYIIIPHBIE COETUHEHUS "
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpoabnbsie IIpakruyeckue
n/n Bcero p p u3ydeHusi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI

1 Atom. CocTaB aTOMHBIX s7IEP. 1 Bubnunoteka
XuMudeckui asieMeHT. M30Tonbl LOK https://myschool.edu.ru/
CtpoeHue 3IIeKTPOHHBIX BubnuoTteka

2 000JI0YCK aTOMOB, KBAaHTOBEIC 1 LIOK https://myschool.edu.ru/
qucia

3 Kiaccudpukanust XuMHU9IeCKuX 1 Bubnnoteka
371eMEeHTOB (S-, -, d-, f-amemenTsI) LIOK https://myschool.edu.ru/

4 PacripenienicHue 37€KTPOHOB 110 Bubnwnoreka
ATOMHBIM OPOUTATIAM 1 LIOK https://myschool.edu.ru/
DneKTpOHHBbIE KOH(UTYpaIu BubnuoTteka

5 aATOMOB DJIEMEHTOB B OCHOBHOM H 1 LIOK https://myschool.edu.ru/
BO30YKIAEHHOM COCTOSIHUH

5 DJeKTPOHHBIC KOH(PUTYpaIuu 1 Brbnunoteka
FIOHOB. DJIeKTPOOTPHIIATETHHOCTD LOK https://myschool.edu.ru/
Ileproanueckuii 3aK0H U BubnunoTteka
Ilepuonnueckas cucrema LIOK https://myschool.edu.ru/

7 XUMHYECKHX dj1emMeHToB J[. 1. 1
MenpaeneeBa, CBSI3b C
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHHSI 1 BubnuoTteka

CBOMCTB XUMHYECKHUX DIIEMEHTOB
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1 00pa3yeMbIX UMHU IPOCTHIX U
CJI0’KHBIX BELIECTB I10 IPyIaM 1
nepuoaam

LIOK https://myschool.edu.ru/

9 Cucremaru3ainus 1 00001IeHne Bubnuoreka
3HAHUH 10 TEME LIOK https://myschool.edu.ru/
Bunapr XuMHudeckoii CBS3H. Bubnuoteka
Mexasnus3Mbl 06pagoBaHH5{ LIOK https://myschool.edu.ru/
10 KOBAJIGHTHOM CBsi3u. Bogopoanas
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aNMOJICHCTBHSA
BanentHoCTh 1 BaJIeHTHBIC BubnunoTteka
11 BO3MOXKXHOCTH aToMOB. CBS3b LLOK https://myschool.edu.ru/
AJIEKTPOHHOMU CTPYKTYPBI MOJIEKYII
C UX T€OMETPUUECKUM CTPOCHUEM
[IpeacraBneHuss 0 KOMILUIEKCHBIX BubnunoTteka
12 COCIMHEHUSX: COCTaB U LlOK https://myschool.edu.ru/
HOMEHKJIaTypa
BemectBa MoJIeKyIsIpHOTO U BubnunoTteka
13 HEMOJIEKYJISIPHOTO CTPOEHUS. LlOK https://myschool.edu.ru/
Tunbl KPUCTATNYECKUX PELIETOK
1 CBOMCTBA BEIICCTB
[TonsaTue o AUCTIEPCHBIX Bubnuoteka
14 cuctemax. [IpencraBienue o LIOK https://myschool.edu.ru/
KOJUIOUIHBIX PacTBOPAX
WcTrHHBIEC pPacTBOPHI: BrubnunoTteka
15 HACHIIIIEHHBIC U HCHACBIIIICHHEIE, LIOK https://myschool.edu.ru/

pPacTBOPUMOCTb.
Kpucramnoruapatst
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CriocoOb! BEIpaKEHHS

Bunbnuoteka

16 KOHIIGHTPAIIHH PACTBOPOB LIOK https://myschool.edu.ru/
Pemenue 3agau ¢ BubnunoTteka
HCIOIB30BAHNEM MOHSTHL LIOK https://myschool.edu.ru/
17 ""MaccoBast J10J1s1 paCTBOPEHHOTO
BeulecTsa', "MossipHas
KOHLeHTpauus"
Knaccudukarys 1 HOMEHKIATypa Bubnnoteka
18 HEOPTAHMHYECKIX BEIIECTR LIOK https://myschool.edu.ru/
Cucremarusanus 1 00001eH1E Bubnnoteka
19 SHAHMI [0 TeMe LLOK https://myschool.edu.ru/
KoHnTpoapHas pabora o Temam BubnnoTteka
"CTpoeHHe aToMa. LIOK https://myschool.edu.ru/
Ilepronnueckuii 3aKOH 1
20 Ilepronnueckas cucrema
XUMHYECKHX d1eMeHToB /1. M.
Menneneesa", "Crpoenue
BemiecTBa. MHOrooopasue
BeIIeCcTB"
Knaccudukamnms xumuaeckux Bubnunoteka
peaKqu/'I B HeopraHquCKoﬁ " LIOK https://myschool.edu.ru/
OpraHUYECKON XUMHUH. 3aKOH
21 COXpaHEHHUs MacChl BELIECTB;
3aKOH COXpaHEHUs U
MIPEBPAICHHS DHEPTUU TIPH
XUMUYECKHUX PEaKITUIX
99 TennoBsie 23 (HEKTHl XUMUYECKUX Bubnnoteka

peakuuii. Tepmoxummuueckue
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ypaBHEHUS

Brraucnenus no YpaBHCHHAM

LIOK https://myschool.edu.ru/

Bunbnuoteka

23 XUMHYECKHUX PEaKIui 1 LIOK https://myschool.edu.ru/
TEPMOXHUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMUYECKOH peaKkiuH, Bubnunoteka
24 e€ 3aBHCUMOCTB OT Pa3JIUYHBIX LIOK https://myschool.edu.ru/
¢axTopos. Katanus u
KaTaJIn3aTophbl
o5 I'omoreHHBIE U reTepOreHHbIe Eg?éjﬂsgssﬁ/mvschool ediru/
peaxun : .edu.
[TpakTiueckast pabota Ne 1 o Bubnuoteka
teme "BiusiHue pa3iuaHbIX LIOK https://myschool.edu.ru/
26 (haKkTOpOB HA CKOPOCTH
XUMHUYECKON peakiuu"”
OO6patumMbie U HeOOpaTUMBbIE Bubnunoteka
27 peakiuu. XMMHYECKOe LIOK https://myschool.edu.ru/
paBHOBecHe
[TpakTtuyeckas padora Ne 2 o Bubnunoreka
TeMme "BiusiHue pa3inyHbIx LIOK https://myschool.edu.ru/
28 (bakTOpOB Ha MOJIOKEHHUE
XUMHYECKOT0 paBHOBecuA"
DIEKTPOTUTHYECKAS Bubnunoteka
29 aucconmanusi. CUIIbHbIC U cliabbie LIOK https://myschool.edu.ru/
3neKTpouThl. CTeneHb
JIMCCOIIMALIUT
HNoHHOE npoun3BeIeHNE BOBI.
30 Cpena BOOHBIX pacTBOPOB. Bubnmoreka

Bonopoausriit nokazarens (pH)

LIOK https://myschool.edu.ru/
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pactBopa

I'maponus cosneit. Peakiuu,

Bunbnuoteka

31 IPOTEKAIOIINE B PACTBOPAX LIOK https://myschool.edu.ru/
AIIEKTPOJIUTOB
[TpakTrueckas padora Ne 3 mo Bubnuoteka

32 Teme "XHUMHUYeCKHe peakiuu B LIOK https://myschool.edu.ru/
pacTBoOpax AIEKTPOIUTOB"
OKUCIIUTEIIEHO- BubnuoTteka

33 BOCCTAHOBUTEJIbHBIE PEAKIIUU. LOK https://myschool.edu.ru/
BaxxHeiie OKUCIUTENN |
BOCCTAHOBUTEIIN

34 MetoJ1 3JIeKTPOHHOTO Brbnunoteka
(371eKTOHHO-HOHHOT0) GanaHca LIOK https://myschool.edu.ru/
DNEKTPOIN3 PACTBOPOB U Bubnwnoreka

35 LOK https://myschool.edu.ru/
pacIuIaBoB BENIECTB

Bubnuoteka
36 Penienue 3a/1a4 pa3nuyHbIX THIIOB LIOK https://myschool.edu.ru/
BubnunoTteka

37 Pemenne 3ana4 pasmimyHbIX THIIOB LIOK https://myschool.edu.ru/
Cucremarusanus U 00001eHne Bubnuoteka

38 3HaHUM N0 TeMe "XuMHuyeckue LIOK https://myschool.edu.ru/
peakuun"
KoHTponbHas paboTa 1o Teme BrbnunoTteka

39 "Xeckie peaxi” LIOK https://myschool.edu.ru/
[TonoxxeHne HeMETAITIOB B Bubnwnoreka

40 LIOK https://myschool.edu.ru/

Ilepnonnueckoi cucreme
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XUMHUYECKUX 3jiemMeHToB J[. 1.
MenpeneeBa 1 0COOCHHOCTH
CTpOoeHMsI uX aToMOB. Du3nyeckue
CBOMCTBa HEMETAJIJIOB

AnoTponusi HeMeTaioB (Ha

41 MIPUMEPE KUCTIOPOJIa, CEPHI, Bubnmoreka
LIOK https://myschool.edu.ru/
dbocdopa u yriaepoa)
Bonopox: nosyuenue, Bubnunoteka
42 (u3HYecKye 1 XMMHIYECKHE LOK https://myschool.edu.ru/
cBorcTBa. ['mapuasl
["anoreHsl: HaXOXKICHHUE B Bubnunoteka
43 IPHUPOJIE, CIOCOOBI TOTyYEHHS, LIOK https://myschool.edu.ru/
(bU3HYECKUE M XUMUYICCKHEC
CBOMCTBA
I"anorenoBonoponasl. Baxuernmue BubnunoTteka
44 KUCIIOPOJICOIEPIKALINE LLOK https://myschool.edu.ru/
COEIMHEHUS TAJIOT€HOB
JlabopaTopHble U IPOMBIILIICHHBIE Bubnunoteka
45 CHOCOOBI OJTYYEHHUS T'aJIOT€HOB. LIOK https://myschool.edu.ru/
[IpuMeHeHne ranoreHoB 1 ux
COEIMHEHU I
[IpakTuueckas padbora Ne 4. Bubnunoteka
46 Pelenune sKCIiepUMEHTATBHBIX LIOK https://myschool.edu.ru/
3aaa4 no teme "["anorensr”
Kucnopon: naboparopHusie u Bubnunoreka
MIPOMBIIIUICHHBIE CITOCOOBI LIOK https://myschool.edu.ru/
47 NoJIyueHusi, pU3NYeCcKue u

XHMUYECKHE cBoMCTBa. O30H.
HpI/IMeHeHI/IC KHCJI0pOaa U O30Ha
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Bunbnuoteka

48 Oxcuibl ¥ IEPOKCHIBI LIOK https://myschool.edu.ru/
Bubnuoteka

49 Pemenne 3a1a4 pa3iau4HbIX TUIIOB LIOK https://myschool.edu.ru/
Cepa: HaXOXJICHHE B TIPUPO/IC, Bubnunoteka

50 CIIOCOOBI MOTy4eHUs, PU3NUCCKHE LIOK https://myschool.edu.ru/
U XUMHYECKUE CBOMCTBA

BubnunoTteka

51 CepoBozopoz, Cynbduisl LIOK https://myschool.edu.ru/
Kucnopoaconepxkarue Bubnunoteka

52 coenrHeHns cepbl. OCOOEHHOCTH LIOK https://myschool.edu.ru/
CBOWCTB CEPHOM KUCIIOTHI
[TpakTuueckas paborta Ne 5. BubnnoTteka

53 PerieHne sKcriepuMeHTAIBHBIX LIOK https://myschool.edu.ru/
3aznad o teme "Cepa u eé
coequHeHus"
A30T: HaxOXJIeHHE B IPUPOJE, Bubnunoteka

54 CrIoco0bI MOTyUeHHUs, HUIHUECKUE LIOK https://myschool.edu.ru/
Y XMMUYECKUE CBOWCTBA.
AMMMaK, HUTPUIBI
Kucnopoaconepxkarmme BubnuoTeka

55 coenuHeHHs a30Ta. OCOOCHHOCTH LIOK https://myschool.edu.ru/
CBOWCTB a30THOM KHUCIJIOTHI

56 [TpuMeHeHne a30Ta U €ro 5”6””0Te'<.a
coeuHeHU. A30THbIE y100peHus LIOK https://myschool.edu.ru/

57 ®docdop: HaxXOkKAEHUE B IPUPO/IE, Bubnunoteka

CITIOCOOBI IOJIYy4YCHU, (I)I/ISI/I‘{CCKI/IG
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Y XUMUYECKUE CBONCTBA. LIOK https://myschool.edu.ru/
®ochunst u hochun
Oxcunpl pocdopa, Bubnunoteka
58 dochopconepxanye KUCIOTHI. LIOK https://myschool.edu.ru/
Conu pochopHOii KUCTOTHI
[Tpumenenue dpocdopa u ero Bubnunoteka
59 coeuHeHnit. ®ochopHsie LLOK https://myschool.edu.ru/
yno0peHust
[TpakTuueckas pabota No 6. Bubnuoteka
60 Pelenne sKCriepUuMEHTAIbHBIX LIOK https://myschool.edu.ru/
3a1a4 1o Teme "Azot u pochop u
ux coequHeHus"
VYrnepoa: HaXx0XJIeHUE B PUPOJIE, BubnuoTteka
AJUIOTPOIHBIE MOAM(DUKALIUM; LOK https://myschool.edu.ru/
o1 buznyecKrue 1 XUMUYECKHE
CBOIICTBa, MPUMEHEHHE
Oxkcun yrnepona(ll), oxcun BubnunoTeka
62 yraepoaa(lV), yronsHas kuciaora LOK https://myschool.edu.ru/
U e€ comu
BubnunoTteka
63 Pemenne 3ana4 pasmimdHbIX THIIOB LIOK https://myschool.edu.ru/
Kpemuuii: HaxoxaeHue B BubnuoTteka
64 MPHUPOJIE, CIIOCOOBI MOTYYCHHUSI, LIOK https://myschool.edu.ru/
buznYecKre 1 XUMUIECKHE
CBOICTBA
65 Oxcun kpemuus(1V), kpemHueBas 5”6“”°Te'<.a
KHCITOTA, CHITHKATHI LLOK https://myschool.edu.ru/
66 [IpumeHeHne KpeMHUs U €ro Bubnunoteka
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coenuHeHuii. CTEKI0, €ro
MOJTyYEHUE, BUJIBI CTEKIIA

LIOK https://myschool.edu.ru/

BubnunoTteka
CucreMaruzanus U 06001eHne BubnuoTteka
68 sHAHMH 1o Teme "HemeTamto" LIOK https://myschool.edu.ru/
KonTtposnbHast pabota o Teme Brbnunoteka
69 "Hemeramm:" LIOK https://myschool.edu.ru/
AHayu3 pe3ynbTaToB BubnuoTteka
70 KOHTPOJILHON paboThl, KOPPEKIUS LIOK https://myschool.edu.ru/
OInO0K
[TonoxeHne MeTasioB B BubnuoTteka
[Tepuoanueckoii cucreme LIOK https://myschool.edu.ru/
7 XUMHYECKHUX DJIEMEHTOB.
OcCoOeHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0UEK AaTOMOB
METAJIJIOB
O6mue ¢puznueckre cBocTBa BubnuoTteka
72 MeTainos. [Ipumenenne MeTannos LIOK https://myschool.edu.ru/
B OBITY M TEXHUKE
CruraBsl Metannos. Kopposus BrbnunoTteka
3 METALIOR LIOK https://myschool.edu.ru/
Bubnuoteka
4 Pemenne 3a1a4 pa3IMIHEIX THIIOB LIOK https://myschool.edu.ru/
DNEKTPOXUMHUUECKHUH psijl Bubnwnoteka
75 LIOK https://myschool.edu.ru/

HanpspkeHui Meramos. Oomiue
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CIOCOOBI MOJYYEHUSI METAJIJIOB

OO011ast XxapakTepUCTHKA METAJIJIOB
|A-rpynnel [lepuonuueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

Bubnuoteka
LIOK https://myschool.edu.ru/

76 Harpuii u kanuii: nony4yeHue,
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBa, TPUMEHEHHUE MIPOCTHIX
BEILIECTB M UX COCAMHEHUI
OO61as xapakTepUCTHKA METAJUIOB Bubnunoteka
lIA-rpynmst Ieprouaeckoit LIOK https://myschool.edu.ru/
CHCTEMBI XHMUYECKHX 2JIEMEHTOB.
77 Maruuii 1 KaJabIyii: moxy4eHue,
du3nyecKre 1 XUMUYECKHE
CBOMCTBa, MPUMEHEHHUE MTPOCTHIX
BEILIECTB M UX COCAMHEHUI
79 JKEcTKOCTb BOJIBI M CIIOCOOHI €€ Bubnnoteka
yCTpaHeHHs LIOK https://myschool.edu.ru/
AJNIOMHHHHN: TIOTyYEHUE, Bubnunoteka
79 (bH3MYECKIe N XUMHYECKHE LIOK https://myschool.edu.ru/
CBOMCTBA, IPUMEHEHHE
AmdoTepHbIe CBOMCTBA OKCHIA U Bubnunoteka
80 THPOKCH/IA ANMFOMHHNS, LIOK https://myschool.edu.ru/
THJIPOKCOKOMIUIEKCHI aJTFOMIHHS,
UX IPUMEHEHHE
BubnunoTteka
81 Pemenue 3an1ay pa3nu4HbIX TUIIOB LlOK https://myschool.edu.ru/
82 [TpakTrueckast pabora Ne 7. Bubnunoreka

Pemenne OKCIICPUMCHTAJIBHBIX
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3aj1a4 1o teme "MeTaibl
rJaBHBIX oArpynm"

LIOK https://myschool.edu.ru/

OO01mas XxapakTepUCTHKA METAJIOB
no6ouHbIX oarpymi (b-rpymm)

Bunbnuoteka
LIOK https://myschool.edu.ru/

83 Ilepronnueckoit CucTeMbl
XHMHUYECKHX AJICMCHTOB
duznyecknue 1 XUMHYECKUE BubnuoTeka
84 CBOWCTBA XpOMa H €ro LOK https://myschool.edu.ru/
COCIMHEHUH, UX MPUMCHCHHE
Baxwuelimme coeTMHEHUS BubnuoTeka
85 mapranna. [lepmanranat xanus, LIOK https://myschool.edu.ru/
€ro OKUCJIUTEIIbHBIC CBOMCTBA
duznyecknue 1 XUMHYECKUE BubnuoTeka
86 CBOMCTBA JKeJie3a U ero LIOK https://myschool.edu.ru/
coenuHenuil. [lonyuenue u
MPUMEHEHUE CIUIaBOB Kele3a
®dusnyeckue 1 XUMHYECKUE BubnuoTeka
87 CBOIfCTBa MeJH U €€ COeANHEHHI, LIOK https://myschool.edu.ru/
UX IPUMEHEHHE
®dusnyeckue 1 XUMHIECKUE BubnuoTeka
CBOMCTBA IIMHKA U €T0 LOK https://myschool.edu.ru/
88 COCTMHEHUH, UX TIPUMEHEHHE.
"1 IpOKCOKOMITIIEKCHI ITUHKA
[TpakTiueckast pabora Ne 8. Bubnunoreka
89 Penienue AKCIEPUMEHTAIBHBIX LIOK https://myschool.edu.ru/
3a7a4 mo teMe "MeTajuibl
noOOYHBIX oArpymn"
90 Pemenue 3a1a4 pa3TuIHBIX THIIOB Buénnoreka

LOK https://myschool.edu.ru/
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O0001IeHNEe U CHCTEMATH3AIUS Bubnuoteka
91 M3y4EeHHOI0 MaTepHaa 1o Teme LIOK https://myschool.edu.ru/
"MeTamisr"
) KonrposnbHast pabora mo Teme BrbnunoTteka
9 "MeTams" LOK https://myschool.edu.ru/
AHanu3 pe3yabTaToB BubnunoTteka
93 KOHTPOJILHOM PabOoThI, KOPPEKIIHS LIOK https://myschool.edu.ru/
OIINO0K
Ponp xuMmuu B o0ecIieueHun BubnunoTteka
YCTOWYHBOTO Pa3BUTHUSA LIOK https://myschool.edu.ru/
94 yenoBedecTBa. [lonsatue o
HAYYHBIX METOJaX UCCIIEIOBAHUS
BEIIECTB
HayuHble mpuHIIMIIBI BubnunoTteka
OpraHu3ali XUMHUYECKOTO LIOK https://myschool.edu.ru/
95 Ipou3BOJCTBA. [IpombllIEHHBIE
CIoCcOObI MOMYyYEHHS BAXKHEUIITHX
BEIIECTB
XUMHYECKOe 3arpsi3HeHUe BubnunoTteka
96 OKPY)KaIOH_ICI\;I Cpelbl U €To LLOK https://myschool.edu.ru/
MOCJIEICTBUS
97 XUMHUS 1 30pPOBbE YETOBEKA. BubnuoTteka
JleKapcTBEHHBIE CpE/ICTRA LIOK https://myschool.edu.ru/
XuMmug iuiny. Poab XuMuu B BubnunoTteka
o8 o0ecIIieYeHn ! TTUIIEBO LIOK https://myschool.edu.ru/
0€e30MacHOCTH
KocmeTnueckue u maphroMepHbIe BubnunoTteka
99 p p

cpeacrna. briToBas xumus
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Xumus B CTPOUTECIIBCTBE.

LIOK https://myschool.edu.ru/

Bunbnuoteka

100 BakHeiime CTpOUTENbHBIE U 1 LIOK https://myschool.edu.ru/
KOHCTPYKIIMOHHBIC MaTePHAaIIbI
XuMUs B CEIBCKOM XO35IMCTBE. Bubnuoteka

101 Oprannyeckre ¥ MUHEPAIbHbIE 1 LOK https://myschool.edu.ru/
yao0peHust

102 CI/ICTCUMaTI/IBaIII/ISI u 0000IIeHEe 1
3HAHHH IO TeMe

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knacc/ IN'abpuensu O.C., Octpoymon W.I'., Cnankos C.A.,
AxrmmmonepHoe o6rmectBo «M3narenbetBo «lIpocBemenne»,2021 T

Xumus, 11 knacc/ IN'abpuensna O.C., OctpoymoB W.I'., Cnankos C.A.,
Axumonepnoe o6mectBo «M3narensctBo «lIpocsemenney, 2021r.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Xumust (yriryOJeHHbIH ypoBeHb).Peann3anus oOpa3oBaHus: METOIUIECKOE
nocobue s yuutens / KaBepuna A. A., [luuyruna

['.B.; mox pen.I'. B. [Imuyrunoii. M. : ®I'BHY «MHcTUTYT CTpaTerun pa3BuTus
obpazoBanus PAO», 2022 81 c.:um.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
bu6ymoreka [{IOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru

http://www.prosv.ru/.


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

OueHo4vHbIe cpeacTBA (OLEHOYHbIE MATEPHAJIBI) U METOAUYECKHE
MaTepuaJjibl padoyeil nporpaMmMbl XUMHUsA

Texymmii KOHTPOJIb POBOIUTCS B popMe:

MUCbMEHHOM paboThl  (TEcT, KOHTPOJIbHBIE,
CaMOCTOSTEIIbHBIE, MPAKTHIECKUE padOThHI);
YCTHOIO OTBETa, B TOM 4HCIIE€ B (popmMe ompoca, 3a4eTa, 3al[UuThl
IpoeKTa, pedepara Wik TBOPUECKOU pabOThl, pabOThl HA CEMUHAPE,
IPAKTUKYME;

IPOBEPOYHBIE,

e JHMArooCTHUKH

06p330BaT€JIBHBIX

JTOCTH)KEHUU

00yJaroIMXCs

(cTapTOBOH, TMarHOCTUYECKOU PAObOTHI, MPOMEKYTOUHOM).

B Ta6JII/II_IC MpCacCTaBJICHbI OOCHOYHBIC CPCACTBA (OHGHO“IHBIG
MaTepI/IaJIBI), IMMPUMCHSCMBIC B paMKaX TCKYIICTI'O KOHTPOJLA:

IlepeyeHb UCNOJIB3YyEeMBbIX Ilepeuyenn
OLICHOYHBIX CPEACTB HCMOJIb3yeMBbIX
Kaace/Tporpavma (O1eHOYHBIX METOAHYEeCKHUX
MmartepuasioB)/ KUMpbi MaTepUaJIoOB
10 kaace 1. O.C.TIabpuenss, 1. O.C.I'abpuensH,
N.I".Octpoymos, E.E. N.I".OctpoymoB
» Pabouasn OctpoymoBa Opranuueckast Xumus 10 knacc:
nporpamma O. C. |y oy TecTax, 3a/layax, HacronbHas kaura. —
{S@EHHH&’ Xamud ynpaxHeHusax, 10 knacc. — M.: M.: lpoda, 2015 r;
. | Apoda, 2016 rogx; 2. 0O.C.I'abpuensH,
K1acChI(yryb e HHbIi 2. 0O.C. INabpuensa. | 1.I".OcTtpoymoB
YPOBEHB). «KOHTpONbHbBIE u | Xumus, Metogudeckoe
npoBepouyHble  paboTel K |mocobue 10 kmacc

yueOHuky O. C. T'aOpuensna,
®. H. Mackaesa, C. 1O.
Ilonomapesa, B. . Tepenuna
«XuMus. 10 KJIacc.
[MpodwibHeId ypoBeHBY /| —

(yriyOneHHbIN
ypoBeHb); - M.: [lpoda,
2019 rog;
3. O.C. I'abpuensH,
I1.B. Pemeros, N.I'.

M.: Jlpoda. OctpoymoBa «3agaun
3. M.A.Pg6oB, P.B.JIu"ko,| 110 XUMHUH U CITOCOOBI
E.}O.HeBckas«Tectbl 0| HX pemeHus» - M.:
xumun 10 kmacey, —| «Hpoday, 2017roxm.

Ox3amen, 2015r.

4. O.C. T'abpuensH,
N.T". OcTtpoymoB
«XHUMHUYECKUHI
AKCIIEPUMEHT B IIKOJIC
10 xmace»; - M.:

Hpoda. — 2015 rox.




11 knace

e Pabouas
nporpamma O. C.
l'abpuensna, Xumwus
10—11 KJIaCChI
(yrmyOneHHBIN
YPOBEHB).

1. O.C.TIabpuensH,
N.I".OctpoymMOB, «OO0mas
XUMHSI B TecTaxX, 3ajlauax,
yrnpaxHeHusax. 11 xkmacey —
M.: Jlpoda, 2017 rog.
O.C.I'aGpuensiH,
[I.H.bepe3kun, A.A.Ymakosa
«Xumus 11 KJIacC:
KoHTposibHbIE U IPOBEPOYHBIE
paboThI K YICOHUKY»
[MpodunbHbIi ypoBEeHB» | —
M.: Ipoda.

2. .—M.: Ipoda, 2015r.
3.M.A.Ps6oBa, Y .1O. Hesckas,
P.B. JIunko «TecTbl Mo XumMun
11 knaccy, - M.: Dk3aMeH,
2016r

1.0.C. ["aGpuensH,
I'T". JleicoBa, A.l.
BBeneHnckas «Xumust
11 xnacc: HacronbHas
KHHUTA JUISI YUUTETISD).
Yacte 1, 2 - M.:
Hpoda, 2015 roa.

2. O.C. I'abpuensH,
N.T". OcTtpoymoB
XuMmus,
MeToanueckoe
nocobue 11 kmacc
(yriyOsieHHbIN
YPOBEHb); - M.:
Hpoda, 2019 rogx;

3.  0O.C. TI'abpuensH,
II.B. Pemeros, WN.I.
OctpoyMoBa «3agaumn
10 XHMHH M CIIOCOOBI
UX pemeHus» - M.:
«dpoda», 2017ros.

4. O.C. T'abpuensH,
N.T". OctpoymoB
«XUMHAYECKUU
AKCIIEPUMEHT B IIIKOJIE
11 xnmacc»; - M.:
Hpoda. — 2015 rox

IIpome:xxyTrounas arrecramusa B 10-11 kimaccax
3auema (MUCbMEHHBIM, KOMOWHUPOBAHHBIM) B paMKax 3a4ETHOW HEJEIH IO

Marepuasiam EI'D.

MPOBOJUTCS B popme

B tabnuiie npencTaBieHbl OLIEHOYHBIE CPeICTBA (OLICHOUHBIS

Marepuabl), IPUMEHSIEMbIE B paMKaX MPOMEKYTOUYHOTO KOHTPOJIS:

MepeyeHb
MNepeyeHb ncnonbsyembix

MCNonb3yembix
Knacc/Mporpamma | OLEHOUYHbIX CpeacTs (OLeHOUHbIX

MeToANYECKUX

martepuanos)/KUMbi
maTtepuanos
1. EI'D-2021. Xumus. Tunossie 1.0.C. T'abpuensH,
AK3aMECHAIIMOHHBIE BAPUAHTHI. I1.B. Pemetos, 1.I".
« Pabouas 30 BapuanToB. /[.FO.[lo6poturn | OctpoymoBa

nporpamma O. C.




["abpuensna,

Xumus 10—11
KJIACChI
(yrmyOneHHBIN
YPOBEHB).

Cepusi: EI'D. ®UIIN - mikore,
2021.

Xumus EI'D. A.A. KaBepuna
IO.H. Mensenes I'.H.
MomuanoBa, M.: UHTeIIEKT-
ueHtp, 2021

EI'D-2021. Xumus. 14
BAapHUAHTOB YK3aMEHAIIMOHHBIX
paboT miisg moarotoBku k EI'D.
IO.H. Mensenes, 2021.
ITocoOue no xumuu s
noaroroBku k EI'D / O. C.
IMabpuensu, U. I'. Octpoymos,
C. A. CnaaxoB. — M.: JIpoda,
2017

5. TpenupoBOUYHbIE BApUAHTHI

EI'D xumug- 2021r

https://vpr-
eqge.ru/eqe/khimiya/1008-

trenirovochnye-varianty-eqge-

2021-po-khimii
OO0pazoBaresbHbIN TOPTAI IS
IIOATOTOBKH K dK3aMEHaM
"Pemry EI'D"
http://pemyers.pd/

7. OTKpBITBIA OaHK 3aTaHUI

EI'D. Xumus.
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

«3a1a4m 10 XUMHUHU
U CIIOCOOBI BX
pemeHus» - M.
«dpodar, 2017rox.
2. O.C. I'abpuensin
N.T". OctpoymoB
«XUMUYECKUHI
HKCIIEPUMEHT B
mkose 11 xmacey; -
M.: Ipoda. — 2015
rojt
3.B. H.
JopoubkuH, A.T'.
bepexnas «EI'DO u
OI'D Xumusi.
CoopHuk
pacueTHBIX 3a71au»-
Jlernon,2019r



https://vpr-ege.ru/ege/khimiya/1008-trenirovochnye-varianty-ege-2021-po-khimii
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https://vpr-ege.ru/ege/khimiya/1008-trenirovochnye-varianty-ege-2021-po-khimii
http://решуегэ.рф/

