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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o XuMHUH Ha YPOBHE CpeHET0 00I1Iero oopazoBanus paspadoTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
®enepanum», TpeOOBaHUH K pe3yabTaTaM 0CBOEHUS (heaepaibHOi 00pa3oBaTeIbHON MPOTPaMMBbI
cpennero  obmiero  obOpazoBanua(@OIl  COO), mnpexacraBieHHblx B  DenepanrbHOM
rocyfgapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opranusanusax Poccuiickort deneparnmm,
peann3yoIX OCHOBHBIE 00pa30BaTEIbHBIE MTPOTPAMMEBI, U OCHOBHBIX IMOJIOKEHHH «CTpaTteruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyONEHHOTO W3YUEHHsI 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanusa yuammuxcs 10-11 xmaccoB. UM3yuenmwe mnpenmera,
peamm3zyeMoe B YCIOBUSX Au(QepeHIUpOBaHHOTO, TPOGMILHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB HIKOJIBI,
HEOOXOAMMYIO JUTS QIalTAIlMY X K OBICTPO MEHSIOIIUMCS YCIOBHSIM XH3HH B COLIMYME, a TAKKE
JUIS TIPOJIOJKEHUSI OOy4eHMsI B OpraHM3alusx npodeccnoHanbHOTO 00pa3oBaHUs, B KOTOPBIX
XAMUS SBISIETCS OJTHOW M3 IPUOPHUTETHBIX JUCIUTUINH.

B mnporpamMe mo XWMUM Ha3zHAuYEHHE TpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBHHM € OCHOBomojararomumu nosoxenusmu PIrocC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISIFOTCSI CIICAYIOIINE BBITIOTHICMBIC
POrpamMMOi 10 XUMHH (PYHKIIHU:
nH(OpPMALlMOHHO-METOIMYECKasl,  peanu3alus  KOTOpoM  oOecnedWBaeT  IMOJIydeHHUE
IPEJCTaBICHUS O LENAX, COJEepKaHuM, oOmeld crpareruu oOy4deHus, BOCHUTAHUS U Pa3BUTHUSA
oOyyaromuxcs CpeAcTBaMu IpeaAMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPopuIs;
OpraHU3allMOHHO-TUIAHUPYIOIIAsi, KOTOpas HpeAyCMaTpUBaeT OIpelesieHHe: IPUHIMIIOB
CTPYKTYPUPOBAHUS U MOCIENI0BATEIBHOCTH U3Y4YEHUs y4eOHOTo MaTepuasa, KOJMUYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTEpUCTHUK; MOAXOAOB K (HOPMUPOBAHHMIO COJEPKATEIbHON OCHOBBI
KOHTpOJII M OLIEHKM O0Opa30BaTeNbHBIX IOCTWXKEHHH OOydaromuxcs B paMKaX HTOrOBOM
aTTecTaluu B GOopMe €MHOIO rOCyJapCTBEHHOIO 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3Y4EHUS] XUMHHU:
yCTaHaBJIMBAET MHBAPUAHTHOE NIPEIMETHOE COJIep)KaHue, 00s3aTeIbHOE AJIs U3YYEeHUs B paMKax
OTIEJBHBIX NMpoduiIeH, IpeayCMaTpUBAET paclipe/ielieHue U CTPYKTYPUPOBAHUE €T0 0 KJIacCcaM,
OCHOBHBIM CO/I€pKaTeNIbHBIM JINHUSAM/pa3jiesiaM Kypca;

Ia€T MpUMEPHOE pacupeieeHne yueOHOro BpeMEHHU, PEKOMEH,TyeMOT0 /ISl U3y4EeHUs OTAEIbHBIX
TEeM;

[peularaeT NpUMEpHYIO MOCIEJ0BATEIbHOCTh U3yUeHHs Y4eOHOI0 MaTepualla ¢ yuéTOM JIOTMKH
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBsI3€il;

AT METOAMYECKYI0 HMHTEpIpEeTaluIo LeJed W 3a7ad U3ydeHHs MpeaMera Ha yriryOoJaEéHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CpEAHEro oouiero oOpazoBaHMI,
CoJepKaTeNbHOM  XapaKTepUCTUKU  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOCHUS  OCHOBHOM
00pa3oBaTesIbHON MPOrpaMMbl CPEIHEro 00Iero oopazoBaHusl (JIMYHOCTHBIX, METAIIPEIMETHBIX,
NPEIMETHBIX), a TaKkKe C YY4ETOM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBHM
00yyJaromerocs 1o OCBOCHUIO COJICPKAHUS IpeaMeTa.

ITo BceM Ha3BaHHBIM MO3ULUAM B IPOrpaMMe 10 XUMHUU MIPETyCMOTPEHA PEEMCTBEHHOCTh
¢ 00yueHreM XMMUHU Ha YpOBHE OCHOBHOTO 00111ero o0pa3zoBaHus. 3a mpeiesiaMi yCTaHOBJICHHON
IpOrpamMMoil Mo XUMHUH 00s3aTeIbHON (MHBApUAHTHOM) COCTaBIISIIONICH coepkaHus yueOHOTO
npeamera « XUMHUs» 0CTaéTcs BO3MOXKHOCTh BBIOOpA €ro BApHAaTUBHOM COCTaBIISIONIEH, KOTOpast
JIOJKHA ONPEIENATHCS. B COOTBETCTBUU C HANPABJIEHUEM KOHKPETHOTO NMpoduiist o0ydeHus.



B cootBerctBUM ¢ koHuentyaidbHbIMU mojoxkeHusMu PIOC COO o HazHAueHUH
peaMeToB 6a30BOro U yriyOnEHHOTO ypoBHEH B cucteme U depeHIIMPOBAHHOTO 00yYeHHS Ha
YPOBHE Cpe/IHero o0miero o0pa3oBaHus XUMUs Ha YPOBHE YIITyOJIEHHOTO U3YUSHHS HAllpaBJIeH Ha
pealin3anuio NPEeeMCTBEHHOCTH C MOCIEYIOIUM ITAloOM MOJyYEHHUs] XMMUYECKOT0 00pa30BaHus
B paMKaxX M3y4Y€HUs CHELHAIbHBIX €CTECTBEHHO-HAYUHBIX U XUMUYECKUX JUCLUUIUIMH B By3aX U
OpraHu3aIusaX CPeJHero npogecCHoHaIbHOTO 00pa3oBaHus. B 3Toii CBs3M M3ydeHUE mpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO IPEUMYILECTBEHHO HA PACIIMpPEHUE U yriIyOJIeHue TEOPETUUECKON U
MPAKTUYECKON MOJTOTOBKH OOY4YalOUIMXCsl, BEIOPABIINX OMpeAeNEHHBINH Npodiib 00ydeHus, B
TOM 4YHCJIE€ C [EpPCIEeKTHUBOM MOCIEIYIOIEro MOJIYYeHUs XUMUYECKOro oOpa3oBaHMs B
opraHuzanusax npodeccuoHaIbHOr0 00pasoBanus. Hapsay ¢ atum, B cBete TpedboBanuit ®I'OC
COO x mIaHHUpYyeMBIM pe3ylibTaTaM OCBOCHHUsS (enepaibHOH 00pa30BaTEIBHOW MPOTPAMMEI
cpeaHero ooOmiero oOpa3oBaHUS H3ydeHHE IpenMera «XHUMHs» OPHUEHTHPOBAHO TaKXKe Ha
pelIeHre 3aa4 BOCIIUTaHUS U COLMAILHOTO Pa3BUTHUS 00ydaroluxcs, Ha GOpMHUpPOBaHUE Yy HUX
OOIIIEUHTEIUICKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIM3AIMU YYeOHOTO Tpy/na U 0000IIEHHBIX
CIOCOOOB EATEIILHOCTH, UMEIOLINX MEXAUCHUIUIMHAPHBIN, HAAIIPEIMETHBINA XapakTep.

CocraBnsromiMu  1ipeiMeTa «XUMHUS» HAa YpPOBHE YIIyOJNEHHOIO M3Y4YEHMs SIBIISIOTCS
yriyonéHueie Kypchl — «Opranudeckas xumus» u «OOmas u Heopranudeckas xumus». [Ipu
OTIpeJIeNIEHUU TOJIXOJ0B K OTOOPY M CTPYKTYpHOW OpraHM3allil COJEpXaHHs 3TUX KypCOB B
MporpaMMe Mo XUMHH 3a OCHOBY NpuHATH nojnoxeHuss ®I'OC COO o paznuuusx 6a30BoOro u
yrayOinE€HHOTO YPOBHEHN U3yUEeHHsI IPEAMETA.

OcHoBy conepkanusi KypcoB «Opranudeckass xumus» u «OOmas u HeopraHudeckas
XUMHUS» COCTABIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIINXCS K 6a30BOMY
YPOBHIO M3y4€HHUS MpeaMeTa. JTa CUCTeMa 3HaHUHM MOJIydyaeT OMNpEeNeIEHHOE TEOPETUUECKOoe
JIOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(daktosornueckoro marepuana. Tak, Ha yriyOJéHHOM ypOBHE M3YUCHHUsS MpeaMeTa obecreueHa
BO3MOXHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBAaX WX COCIMHECHUN HAa OCHOBE PACIIMPEHUS U yriayOJeHUs MPEACTaBICHUN O CTPOCHUHN
BEIIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs peakluii, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUSI XUMUUYECKOW KHHETUKU U TePMOJAUHAMUKHU. VI3ydeHrne nepruoauieckoro 3akoHa u
[leproguueckoid  CHUCTEMBl XUMHUYECKMX  DJIEMEHTOB  0a3upyeTrcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHU aToMa. XUMUYECKasl CBSI3b OOBICHSAETCS C
TOYKH 3PEHHUS PHEPreTUYECKUX U3MEHEHUH Npu e€ 00pa30BaHUM U Pa3pyLICHUH, a TAKXKE C TOUKU
3peHusi MexaHu3MoB e€ oOpa3zoBanus. M3yueHue TUIOB peakuuid JonoaHseTcs GopMUPOBAHUEM
MpPE/ICTaBICHUM 00 AIEKTPOXMMUYECKUX Mpoleccax M 3JEKTPOJIM3€ PAacIlIaBOB U PACTBOPOB
BellecTB. B Kypce opraHuueckoil XMMHH NpU PACCMOTPEHHHM PEAKIMOHHOW CIIOCOOHOCTU
COeMHEHUH yaenseTcss oco0oe BHUMaHKUE BOMpocaM 00 AIeKTPOHHBIX d(hdeKTax, 0 B3aUMHOM
BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHNe UMEET TO, YTO Ha COJEP)KaHHE KYpCOB XHUMHUU YIIyOJIEHHOTO YpOBHSA
W3YYEHHUS 715 KIIACCOB OMpeeéHHOro mpo s (TI1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JOTIOTHEHUH K 00Iel ccTeMe MPeIMETHBIX 3HAaHUI ) OKa3bIBAIOT BIMSHUE CMEXKHBIE TPEIMETHI.
Tax, Hanpumep, B cOJIep>KaHUU MPEMETa ISl KIIACCOB XUMUKO-(U3NUECKOTo Mpoduis 00IbIIoe
3HaYeHue OylyT UMETh 3JeMEHThl ydeOHoro marepuana mo obmeil xumuu. llpu usydenun
IpeaMeTa B JAHHOM Cilyyae akLEeHT OyAeT cleflaH Ha OOLIHOCTh METOJOB MO3HAHUs, OOIIHOCTh
3aKOHOB M TEOPU B XUMUH U B (PU3UKE: AaTOMHO-MOJIEKYIIsIpHas TeopHsl (MOJIEKYIIpHAs TEOPHS B
¢u3uKe), 3aKOHbI COXPAHEHUS MacChl M JHEPrUM, 3aKOHBl TEPMOJAMHAMHUKH, 3JIEKTPOJIHU3a,
IIPEJICTABJICHUS O CTPOCHUH BELIECTB U JIPYTO€.

B 10 e BpeMs B cofiepyKaHUM MpeaMeTa s KIIACCOB XMMMKO-OHOIOTHYECKOTO Mpouis
O0JBIINI y/eNnbHbIN Bec OyJeT UMeTh OpraHuyeckas XuMus. B aTom ciydae mpenocraBisieTcs
BO3MOJKHOCTh JJIs1 60siee 00CTOATENBHOTO paCCMOTPEHHSI XUMUUECKOM OpraHU3aluu KIETKH Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K MpPUMEpPY, TaKue CTPYKTYpHBbIE
KOMITOHEHTBI, KaK JHUMHIbI, OCTKU, YTIEBOJAbI, HYKIEMHOBBIE KUCIOTHI H Apyrue. [Ipu stom



3HAHUS O COCTaBE U CBOMCTBAaX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BELLECTB

CITy’KaT OCHOBOM JUIS U3yYSHHSI CYLTHOCTH MPOLECCOB (POTOCUHTE3A, TBIXaHUS, UIIICBAPCHHSL.

B muane ¢opMupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOCHHS OOLICHAYYHBIX
METO/IOB [TI03HAHUS U OIbITA IPAKTUUECKOIO IPUMEHEHNS HAYYHbIX 3HAHUI U3ydEHUE IIpeIMeTa
«XuMus» Ha YriyOJXEHHOM YpPOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBS3IX C Y4eOHBIMHU
peaMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0nactel «EcTecTBeHHO-HAayYHbBIE TIPEAMETHI»,
«Marematuka 1 nHpopMaTHKa» U «PyCCKHIA SA3BIK U TUTEpATYpPaY.

[Ipu m3yuennn yuebHOTO mpenMeTa «XHUMHUs» Ha YrIyOIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO U cpeaHero oOmiero oOpazoBanust (Ha 0a30BOM ypoOBHE), 3amaudeit
MIEPBOCTETIEHHONW 3HAYUMOCTH SIBISIETCS (OPMHPOBAHME OCHOB HAYKHM XHMHH Kak OOJIACTH
COBPEMEHHOTO0 E€CTECTBO3HAHMSI, IPAKTUYECKOM JEATEIbHOCTH YEIOBEKa M OJHOIO0 U3
KOMITOHEHTOB MHMPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3Y4EHHUS
IpeaMeTa IpearnoiaraeT peaan3alnio Takux Lese, Kak:

(¢bopMUpOBaHHME TIPEACTABICHUI: O MaTepualbHOM €AMHCTBE MHpPA, 3aKOHOMEPHOCTSX U
MT03HABAEMOCTH SIBJICHUI IPUPO/IbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HaYK U €€ BeyIlel
poin B o0Oecre4eHHH YCTOWYMBOTO pa3BUTUSl UEJIOBEUECTBA: B pELIEHUH MpodiieM
9KOJIOTMYECKOM, SHEPreTH4YeCKON M MUIIEeBOI 0€301aCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3/1aHUU
HOBBIX MAaTEpHUaJOB, HOBBIX HCTOYHUKOB OHHEPruHM, B OOECIEYEeHUH pPalMOHAIBHOTO
MIPUPO/IOIOIIL30BaHuUS, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTYphl UEIOBEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBbBIO U IMPUPOJIHOI Ccpeie;

OCBOEHHE CHCTEMbl 3HAaHUH, JIeXKalUX B OCHOBE XHMHUYECKOW COCTABJIAIOIIEH €CTECTBEHHO-
Hay4YyHOU KapTUHBI MUpa: QyHIaMEHTAIbHbBIX MOHATHI, 3aKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX
MIPEJICTaBICHUH O CTPOCHUH BEIIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMMYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MPOTEKaHUS
XMUMHYECKUX PEAKIMil, 0 XUMHUYECKOM DPAaBHOBECHH, PAcTBOpAaX M JUCIEPCHBIX cHUCTeMaxX, 00
0o0UIMX HAYYHBIX MPUHLUIIAX XUMHUYECKOTO TPON3BO/ICTBA;
dbopmupoBaHre y OOYYarONIUXCS OCO3HAHHOTO TTOHMMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XMUMHYECKUX 3HAHUM JJI1 OOBSICHEHMS KIIOYEBBIX UM W MpoOjIeM COBPEMEHHON XMMHH, AJIS
OOBSICHEHUS M TPOTHO3UPOBAHMS SBIEHUM, HMEIONIMX €CTECTBEHHO-HAYYHYIO MPHUPOY;
IPaMOTHOTO pelIeHUs] MpoOJIeM, CBSI3aHHBIX ¢ XUMHEH, IPOTHO3UPOBAHUS, aHAIN3a U OLICHKH C
MO3UIMN  HKOJIOTMYECKON O€30MacHOCTH TMOCIEACTBUN OBITOBOM M IPOM3BOACTBEHHOM
NEeSITEIbHOCTH 4eJOBEKa, CBS3aHHOM C XUMHUYECKHMM IPOM3BOJCTBOM, HCIIOJIB30BaHUEM U
nepepaboTKOMN BEIIECTB;
yriayOieHne MpeICTaBICHU 0 HaAYyYHBIX METOJIaX MMO3HaHUs, HEOOXOIUMBIX JUIsl MPUOOpEeTeHUs
YMEHHI OpHEHTHPOBATHCSI B MUPE BELIECTB U OOBSICHEHHS] XUMUYECKHX SIBICHUH, MMEIOIINX
MECTO B MIPUPOJE, B IPAKTHUECKOMN AEATEILHOCTH U MIOBCETHEBHON KHU3HU.

B nnane peanuzanuu nepBooYepEeIHBIX BOCIIUTATEIbHBIX U PA3BUBAIOIINX (PYHKIIMIA 1IETOCTHOM
CHUCTEMBI CpellHero oomiero oOpa3oBaHus MPU U3YUYEHUU MpeaMeTa «XHUMHUS» Ha YriyOJIEHHOM
YpOBHE 0COOYIO aKTyaJbHOCTh MPUOOPETAIOT TaKKE LENH U 33a]]a4H, KaK:

BOCIIUTaHHE YOESKIEHHOCTH B MO3HABAEMOCTU SIBJICHUU TNPUPOMIbI, YBXKEHUS K MpoIeccy
TBOPUYECTBA B O0JIACTU TEOPETUYECKUX U MPUKIAIHBIX UCCIETOBAHUI B XUMHH, (POPMUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO U T[O03HAHHMIO, CIIOCOOHOCTEM K CaMOKOHTpOJIIO H

CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHHMSI OOIIEUENIOBEUECKUX IIEHHOCTEH;
pa3BUTHE TMO3HABATENBHBIX MHTEPECOB, HHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
oOyyaromuxcs, (OpPMHUPOBaHME y HUX CO3HATEIbHOTO OTHOLIEHHS K €aMOOOpa3OBaHUIO U
HeNpepbIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCHEIIHOM MpodeccHoHaTbHOW M 0OLIeCTBEHHOU
NeATeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 370POBOM
oOpase XU3HH;



e (opMupoBaHHE yMEHHUI M HAaBBIKOB Pa3yMHOTO MPUPOIOIOIB30BAHMS, PA3BUTHE KOJIOTUYECKON
KYJIBTYpBl, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TIOJIE3HOM 3KOIOTUYECKOM e TeTbHOCTH.
OO011ee YUCIIO 4acoB, MPETYCMOTPEHHBIX [T U3YYEHUS XUMUU Ha YTITyOJIEHHOM YPOBHE CPEIHEro
obmiero oopaszoBanus, coctarisier 204 gacos: B 10 xmacce — 102 gaca (3 yaca B Hezneno), B 11
kiacce — 102 ygaca (3 yaca B HeeIno).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUMHECHUMU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COEIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl oOpa3oBaHMsI KOBaJIEHTHOM
CBs131 (OOMEHHBIN U TOHOPHO-aKLENTOPHBIN). THITBI TepekpbIBaHUsI aTOMHBIX OpOUTasIeH, G- U -
cs3u. OpuHapHas, ABOMHas M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJEKyJax
opranuyeckux BemiecTB. [loHsTue 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodure.

Teopust crpoeHust opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTraHUYECKUX COEANHEHUN.
MounekynspHble U CTpYKTypHble (QopMyiabl. CTpykTypHble (QOpMYNIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckeneTrHas. M3omepus. Buuael wn3omepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu OpraHuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynmne. 'omosnorus. 'omonoruueckue psabl. CucremMarnyeckass HOMEHKJIATypa OpraHU4YeCcKUX
coequaennit (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTIEILHBIX MPEICTABUTEIICH.

OcobenHoctTn W Kiaccuukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMUHU.

DKcrepuMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB M MX MpEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHu4yeckrX BEIIECTB W MaTepualaMy Ha UX OCHOBE, OMBITHI 10 MPEBPAIICHUIO
OpPraHWYECKUX BEIIECTB TMpU HarpeBaHuu (IUIaBjeHUE, OOYIVIMBAaHWE M  TOPEHHUE),
KOHCTPYHPOBaHUE MO/JIEJIEN MOJIEKYJl OpTaHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankansl. ['omonoruyeckuil psi ankaHoB, oOmias opmynia, HOMEHKIIATypa U U30MEpPHUSL.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-rMOpHAN3ALMsS ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. Ou3nueckue CBOCTBa alKaHOB.

XUMHYECKHE CBOWCTBA AJIKAHOB: PEaKIUU 3aMEIICHUs, U30MEPHU3aIUH, JeTUIPUPOBAHMUS,
UMKIU3aldY, THPOJIM3a, KpekuHra, ropenus. [IpeacraBneHue o MexaHH3ME peakUui
pPaUKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoae. CriocoObl OMydeHUs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. Obmas dopmyna, HOMEHKIATypa u u3oMepusi. OCOOEHHOCTH CTPOEHUS U
XMMHYECKUX CBOMCTB MaiblX (LHUKJIONPOMNAH, IMKIOO0yTaH) U OOBIYHBIX (LMKIOMEHTaH,
LUKIIOTeKCaH ) IUKI0aakaHoB. CrocoObl MOTy4YeHUs U TPUMEHEHHUE ITUKII0ATIKAHOB.

AnkeHsbl. 'oMOJIOTHYECKH psif aTKEHOB, 00111as popMysia, HOMEHKIIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ AallKeHOB, SP>-TMOpHAM3allUs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. dusnueckue
CBOMCTBA QJKEHOB. XHMHYECKHE CBOMCTBA: pPEAKUMM NPUCOCAVHEHHSA, 3aMEIIECHHUS B O-
MIOJIOKEHUE TIpU JBOMHON CBsI3M, NoJuMepu3auuu u okucieHus. lIpaBuno MapkoBHHKOBA.
KagecTBeHHBIE peakuy Ha ABOIHYIO CBsI3b. CIOCOOB! NOTY4YEHHUS ¥ IPUMEHEHHUE aIKEHOB.

Ankamuensl.  Knaccupukanuss — ankagueHoB  (CONPsDKEHHBIE,  M30JMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTHU NEKTPOHHOTO CTPOSHHS 1 XUMUYECKUX CBOHCTB CONPSKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsHKEHHBIX aueHOB. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKaJUEHOB.



Ankunbl. I'omMonorndeckuil psifi amkWHOB, o0mas ¢popmyna, HOMEHKIATYpa U H30MEpHUs.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNl AJIKMHOB, SP-rMOpUAM3AIMS aTOMHBIX
opOutaneit yriepoma. PuznyecKkue CBONCTBA AJIKWHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
IIPUCOEUHEHMS], AUMEPU3aLlUd U TPUMEpU3aLUU, OKUciaeHus. KucioTHble CBOMCTBA alKMHOB,
HMMEIOLUX KOHIEBYIO TPOMHYIO CBA3b. KauecTBeHHbIE peakluu Ha TPOHHYIO CBs3b. CrocoObl
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yriieBoJopo/bl (apeHsl). 'omonorudeckuii psaj apeHos, oodmas popmyia,
HOMEHKJIATypa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl O€H30J1a.
@du3nuecKkue CBOWCTBA apeHOB. XHWMHUYECKHE CBOMCTBAa OEH30JIa M €r0 TOMOJIOTOB: PEaKIUU
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, pPeakUHUU NPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH30:1a. [IpencraBieHre 00 OpueHTUPYIOIIEM IEHCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpHUMEpPE aJKUIbHBIX PAJAMKaIOB, KapOOKCHIIBHOM, TMAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Honmumepuzanus ctuposia. CnocoObl MOTy4YeHUs U IPUMEHEHNE apOMaTUYECKUX YIJIEBOIOPOI0B.

[Ipupoausiii ras. Ilonyrusie HedTsHbIEe Ta3bl. Hed1h 1 €€ mpoucxoxaenue. KameHHsli
yroiab U MPOIOYKThI ero mnepepadoTku. CrnocoObl nepepabOTKU HEPTH: MEPEeroHKa, KPEKHHT
(TepMuyeckuil, KaTaluTU4YecKuil), pudopMuHr, nuponus. [Ipoaykrel nepepaboTku HePTH, UX
MIPUMEHEHHE B TPOMBILIJICHHOCTH U B OBITY.

I'enernyeckas cBs3b MEXKIY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIYy, LHUaHOTPYIIy, amuHorpynmy. JlelictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHMPTOBOrO  pacTBopa miEnoud. BzaumopeiicTBue
JUTajJoreHaJIKaHOB C MarHheM M LMHKOM. [IoHsTHE O MeTalyIoOpraHM4ecKUX COEIUHEHMSIX.
Hcnonp3oBaHue TraloOr€HIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYECKUX BEIIECTB.

OKCIIepUMEHTANIbHBIE METOAbl M3Y4EHHUs BEIIECTB M HUX NPEBpAIlCHUN: H3ydeHUe
(bU3NYECKUX CBOICTB yIiIeBOAOPOAOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEAKIMN yriIeBOAOPOI0OB
pa3IMYHBIX KJIACCOB (OOeCIBeUMBaHHE OPOMHOW WIJIM MOJTHOM BOJBI, pACTBOpA TEpMaHraHaTa
KaJIvsl, B3aUMO/ICHCTBHE alleTHICHA C aMMHAaYHBIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOE
oOHapyXeHMe yriepoJa M BOJOPOJAa B OPraHMYECKMX BEIECTBAaX, MOJIY4YEHHE OSTUIIEHA U
U3y4eHHE €ro CBOMCTB, O3HaKoMieHHe ¢ koyuiekuusaMu «Hedptb» n «Yroas», ¢ oOpasuamu
IUIacTMacC, KaydyyKOB M pE3UHbl, MOJCIUPOBAHME  MOJIEKYJd  YIVIEBOJAOPOAOB U
rajIOr€HIPOU3BOAHBIX YIIIEBOIOPOJIOB.

Kucsiopoaconep:kamue opranudeckue coeJuHeHus.

IIpenensHble opHOaToMHble cnupThl. CTpoeHHME MOJEKyl (Ha IpUMEpe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, odmas Gpopmyna, H3oMepus, HOMEHKJIATypa U KilaccuduKkanus.
@dusnuecKkue CBOWCTBA MpPEAEIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpoJHbIE CBSI3M MEXIY
MOJIEKYJIaMH CIIMPTOB. XMMHUYECKHE CBOWCTBA: PEAKIIMU 3aMEIleHUs, JeTHApaTallui, OKUCICHHUS,
B3aMMO/ICHCTBHE C OPraHUYECKUMHU U HEOpPraHMYeCKMMHU KucioTamu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE crnUpThl. JleficTBHE 3TaHONAa M METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MIOJIy4EeHHUsI U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upsl, HOMEHKIaTypa U uzomepus. OcOOEHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBONCTB.

MHOroaTOMHBIE CHOUPTHl — ATHJIEHIVIMKONb W IiMLepuH. dusndeckue M XUMHYECKHE
CBOMCTBA: pEaKkUUU 3aMEIIECHMs, B3aUMOACWCTBHE C OPraHUYEeCKMMHM U HEOPTaHUYECKUMU
KHCIIOTAMHM, KaYeCTBEHHAsl peaklus Ha MHOrOAaTOMHbIE cnupThl. lIpencraBieHne o MexaHusme
peakuuii HykieopuiIbHOro 3aMerienus. JleiicTBre Ha opraHu3M yenoBeka. CriocoObl NOTydeHUs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BJIMSHUE THIPOKCOIPYIIIBI M OEH30JIBHOTO S/pa.
®dusnueckue cpoiicTBa (peHosma. OcOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KaduecTBeHHBIE



peakiuu Ha Qeron. ToxcuyHocTh ¢eHona. CrocoObl TMOMy4YeHHs U TpUMEHeHHne (eHoa.
®enonopmanbaeTUAHAS CMOJIA.

KapOoHunpHBIE COEAMHEHUS — QIBJIETUABl M KETOHBL JJEKTPOHHOE CTPOCHHE
KapOOHMIBHOU rpymmbl. ['oMoJorHyYeckue psAasl ambAerHI0B M KETOHOB, oO0mas Qopmyna,
n3oMepus U HOMeHKiIarypa. Du3znyeckue CBOWCTBA AJBJAECTHIOB W KETOHOB. XUMHUYECKHE
CBOMCTBA aJIbJETHJIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHUE albJeruioB,
KAayeCTBEHHbIE PEaKIMM Ha anbjaerujipl. CrocoObl IMOJIy4EHUS M NPUMEHEHHE ajlbJAETUJ0B U
KETOHOB.

OAHOOCHOBHBIE Tpe/eNibHbIE KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HoMeHKiarypa. Du3ndeckue CBONCTBA OJHOOCHOBHBIX
IIpe/iebHBIX KapOOHOBBIX KUCIOT. BOogOpoIHbIE CBSA3U MEKY MOJIEKYJIaMU KapOOHOBBIX KUCIOT.
XUMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakuMsl 3TepUPHUKALUU, PEAKIUU C y4aCTHEM
YIJIEBOJIOPOIHOTO paaukana. OcoOEHHOCTH CBOWCTB MypaBbUHOW KHUCTOTHL [loHsATHE O
MIPOM3BOJIHBIX KapOOHOBBIX KHCJIOT — CJIOKHBIX 3dupax. MHoroodpasue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucHoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, NaJbMUTUHOBAS, OJICMHOBAs, JUHONEBAs, JUHONEH08As KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnoxwusie 2¢upsl. ['oMonorudeckuii psia, odmas dopMmyna, U30Mepusi ¥ HOMEHKJIATypa.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U MIEJIOYHOM Cpelie.

Kupst. Ctpoenue, puznueckue ¥ XUMHYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uiesoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHOT. JKupsl B IpUpoOIE.

MBLT4 KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHUE.

OO6mrass xapakTtepucThKa yrieBoaoB. Kiaccudukamusi yrieBogoB (MOHO-, IU- U
nojmcaxapuabl). MoHOcaxapuabl: TJIOKO3a, (pyKTOo3a, Tajakro3a, pubo3a, ae30Kcupubo3a.
du3nyYeCcKre CBOMCTBA U HAX0XKIeHHUE B pupoae. PoTocuHTe3. XUMHUUECKUE CBOMCTBA IITFOKO3bI:
pEaKuy ¢ yuacTUEM CIIUPTOBBIX U AJIbJIETHIHOM TPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHE.
[IpumeHeHue roKo3bl, €€ 3HaUeHHE B KU3HEEATEIbHOCTH opranu3mMa. Jlucaxapuisl: caxaposa,
MajbTO3a U JlakTo3a. BoccTaHaBnuBawomye ¥ HEBOCCTaHABIMBAIOLIUE aucaxapusl. ['uaponus
mucaxapunoB. Haxoxzaenue B mpupone u npumenenue. [lonucaxapuipl: Kpaxmall, IIIMKOTEH U
uemnono3a. CTpoeHHe MakKpOMOJEKYyJd Kpaxmania, INIMKOTeHa W IeJUIono3bl. dusnyeckue
CBOMCTBa Kpaxmaja M LEJUII0JIO3bl. XMMUYECKUE CBOMCTBA Kpaxmala: FHAPOJIN3, KadeCTBEeHHAs
peakiusi ¢ HMOJOM. XHUMHUYECKHME CBOMCTBA LIEJUIIONIO3BI: TUIPOJIM3, MOJydeHHe HPUpoB
1estoso3el. [ToHsTre 06 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METObl M3YyYEHHS BEIIECTB U HMX IMPEBPAIlEHHI: pacTBOPHUMOCTH
Pa3IMYHBIX COIUPTOB B BOJIE, B3AUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKHCIIEHUE 3TUIIOBOTO CIHPTa
B albJIeTH] Ha pacKaji€HHOW MEIHOI MPOBOJIOKE, OKHCIEHUE 3TUJIOBOTO CIHUPTA TUXPOMATOM
Kanusi (BO3MOKHO UCIOJIB30BAaHUE BUICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMU Ha allbJIeTU b (C
ruapokcuaoM auammuHcepeOpa(l) wm  rumpokcupom  wmeau(ll)), peakmus raunepwHa  C
ruapokcuaoM meau(ll), xumudeckre cBoiicTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJICHCTBUE
pacTBopa IItoK03bl ¢ rujapokcuaoM menu(ll), B3anmopeiicTBue Kpaxmasa ¢ MOJOM, pelIeHue
SKCIEPUMEHTANIbHBIX 3aJa4 1o TeMaM «CrupThl U (peHonb, «KapboHoBble KUCIOTHI. ClI0KHBIE
3pUpBI».

A3oTcoaep:Kamye OpraHnyecKkne CoeAMHeHusl.

AMUHBI — OpraHuMYeckue TMpOM3BOJAHBIE amMuaka. Kiaccudukanus amMHHOB:
anupaTHyecKe U apoMaTU4YecKHe; NepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTpOEHHE MOJIEKY,
oOmas Qopmyrna, n3omepusi, HOMEHKIATypa U (pU3NYecKue CBOMCTBAa. XMMHUYECKOE CBOWCTBA
ann(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAaHHUE, B3aUMOJEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON KHUCI0TOM. CoM aJKuIaMMOHUS.



AHWINMH — IpeICTaBUTENIb aMUHOB apoMaTtuueckoro psaa. CtpoeHue anwinHa. Bzaumnoe
BIIMSIHME TPYII aTOMOB B MoJieKyine aHWiInHA. OCOOEHHOCTH XMMHUYECKHX CBOWCTB aHUJIMHA.
KavectBennsle peaknuu Ha aHWiIMH. CrocoObl MONyYyeHHMS W TMPHUMEHEHHE anu(aTHUecKux
aMuHOB. [losyyeHne aHuIMHA U3 HUTPOOEH301a.

Amunoxucnotsl. Homenknarypa u uzomepus. OTaenbHble IPEACTABUTENN 0.-AMUHOKHUCIIOT:
[JIMUMH, alaHuH. QU3NYECKre CBOMCTBA AMUHOKHUCIOT. XMMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEPHBIX OPTaHMYECKIX COSAMHEHUH, peaKiys MOJNKOHICHCAIINH, 00pa30BaHUe MENTHTHON
cBs3U. buosnoruueckoe 3HaueHne aMUHOKUCIIOT. CHUHTE3 U TMJIPOJIU3 ENTH/IOB.

Benku kak npupogabie mosuMepsl. [lepBuyHast, Bropu4Has U TPETHYHAS CTPYKTYpa OEIIKOB.
XUMHUYECKUE CBOMCTBA OEIIKOB: THAPOIIN3, ICHATYpAIHsl, KAYeCTBEHHBIC PEAKIIUU Ha OCIIKH.

DKcIepUMEHTabHBIE METO/bl M3YYEHHs BEIIECTB M WX MPEBpAIEHHH: PacTBOPEHUE
0enKoB B BOJE, JeHaTypalusi OCJIKOB IIPU HarpeBaHWHU, LIBETHBIE pPEaKIUU Ha OENKH, pelIeHHe
OKCTIEPUMEHTAIBHBIX 337a4 10 TeMaM «A30TcoJepKallie OpraHW4YeCKHe COCIHMHEHUS» H
«Pacro3HaBaHune OpraHM4eCKUX COECTUHEHUID.

BbicokoMoJieKyIApHbIE COeINHEHMS.

OCHOBHBIEC TIOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH: MOHOMEp, MOJUME,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3aLH, CPeaHss MoyeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — MOJIMMEPH3aInsl ¥ TOJTUKOH ICHCAITHSI.

[Tonumepnsie matepuansl. [InacTMacces! (MOAMATUIEH, TOTUIPOTHIIEH, TOJIUBUHUIXIOPUI,
MOJIUCTUPOJ, MOJIMMETUIMETAKpUiIaT, MOJMKapOOHaThI, MOMUATHIIEHTepedTanar). Y Tuinzauus u
nepepaboTKa IMIacTuKa.

DnacToMepbl: HaTypaJlbHbI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosnokHa: HarypangbHBIE (XJIOMOK, MIEPCTh, MIENTK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! cnenuanbHOrO Ha3HaUYeHUs (Te(IIOH, KeBIap, 3JEKTPOMPOBOISIINE TOTUMEPHI,
OnopazyiaraeMble TIOJUMEPHI).

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB W MX MpEBpAlllEHUI: 03HAKOMJICHHE C
oOpa3uaMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEILICHHE
AKCIEPUMEHTAJIBHBIX 337a4 10 TeMe «Pacro3HaBaHue miacTMace U BOJIOKOH).

Pacuérnble 3agaun.

Haxoxzaenue MonexyasipHOi popMysbl OPraHUYECKOTO COETUHEHUS [0 MACCOBBIM JI0JIIM
AJIEMEHTOB, BXOJALIUX B €r0 COCTaB, HAXOXICHUE MOJEKYISIPHONH (OpPMYJbl OPraHUYECKOTO
COeIMHEHMUS 110 Macce (00BEMY) IPOIYKTOB CrOpaHMs, 10 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
MPOJYKTOB pEaKUWWd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOH (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WM CIOCOOOB MOJTYYCHHS,
oTpeJieNieHUe JI0JIM BBIXOa MPOIYKTa PEaKIui OT TEOPETUIECKH BOZMOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeIMeTHBIX CBsI3€l MpH M3ydeHUU opraHudeckoil xumuu B 10 kmacce
OCYILIECTBIISIETCSl 4Yepe3 HUCIOJb30BaHHWE KaK OOLIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHATHH, IPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmire ecrecTBEHHO-HAay4YHbIE MOHATHUSA: SBJIEHHWE, HAYYHBIH (akT, TUHOTe3a, Teopus,
3aKOH, aHalW3, CHUHTE3, Kiaccu(UKanus, HaOIIOJEHUE, HU3MEpPEHHE, SKCIEPHUMEHT, MOJIElb,
MO/IEIUPOBAHHE.

®dusmnka: marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYNa, SHEPreTHUECKHil
YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIEeCTBA, (pU3MUECKUE BETUYMHBI,
€IMHULIBl U3MEPEHUs], CKOPOCTh, SHEPTHUs, Macca.

Buosnorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA M TeTepOTPO(HBIM THI NHUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHWE, OCNKH,
YTJIEBO/bI, )KUPBI, HYKIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: mose3Hble UCKOMAEMble, TOIIIIUBO.



TexHonorus: MUIICBBIC MMPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O MMHUTAHUA, MOIOIIUC CPCACTBA,
MaTepurajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0OCHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 3neMeHT. M3oTonsl. CTpoeHne 3JeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHUCIA. DJHEPreTUYECKHE YPOBHH M TOAYPOBHH. ATOMHBIE
opoOutanu. Kiaccupukanus XMMHYECKUX dJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
SJIEKTPOHOB TI0 AaTOMHBIM OPOHUTANISAM. OJIEKTPOHHBIE KOH(MUTYpAIlMK aTOMOB JJIEMEHTOB
MIEPBOr0—4YEeTBEPTOr0 IMEPUOJOB B OCHOBHOM M BO30Y)XJIEHHOM COCTOSHUM, 3JIEKTPOHHbBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

[Iepnognueckuit 3axkoH u Ilepuonmueckass cucrtema XuUMHUYECKHUX 3ieMeHToB JI.H.
MenneneeBa. CBs3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOW TeOpHed CTpOEHHUS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUs CBOMCTB
XUMHMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MMM IMPOCTHIX M CJIOXHBIX BELIECTB IO TpymmaM u
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menneneesa.

XnMudeckas CBSI3b. BUIBI XMMHWUYECKOW CBS3W: KOBAaJEHTHAS, MOHHAS, MeTalInmdecKas.
Mexann3mbl 00pa3oBaHUs KOBaJIGHTHOM CBSI3U: OOMEHHBIN U IOHOPHO-AaKIENTOPHBIN. DHEPIus U
JuinHa cBs3U. [loJsIpHOCTH, HANPABIEHHOCTh M HACHINIAEMOCTh KOBAJIEHTHOM CBs3U. KparHble
cBsi3U. BonopoaHas cBsa3b. MexMONIEKyIsIpHbIE B3aUMOICHCTBHUS.

BasleHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH AaTOMOB. CBS3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJ C MX T'€OMETPHYECKUM CTPOEHUEM (Ha NpUMEpPE COEAMHEHWH 3JIEMEHTOB BTOPOTO
nepuoaa).

IIpencraBineHre O KOMIUIEKCHBIX —coenMHEHHUsAX. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHAbl. 3HAaYeHHWE KOMIUIEKCHBIX coeauHeHuil. Ilonstue o
KOOPJIUHAIIMOHHOM XUMUHU.

BemecTBa MOJEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI KPHUCTaJUIMYECKUX
pewéToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

IlonsTe o aucniepcHbIx cucreMax. Mctunnble pactBopsl. IIpencrasiienne o KOJUIOMIHBIX
pactBopax. CrocoObl BbIpa)KEHUS KOHLIEHTPALMM pacTBOPOB: MaccoBas J0Ji1 BeLIecTBa B
pacTBOope, MOJISIpHas ~ KOHLEHTpauus. HacbllleHHBIE M HEHACBIEHHBIE  PacTBOPHI,
pacTBOpUMOCTb. Kpucramioruaparsl.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpHUBHAIbHBIE HA3BaHUS
OTJIENIbHBIX NIPEACTABUTEIICH HEOPraHMUYECKHUX BEILIECTB.

Knaccugukanus XuMUUecKux peakiuii B HEOPraHMUeCKOM U OpraHn4ecKoil XuMuM. 3aKoH
COXPAaHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPAILECHUS DHEPIUU IIPH XUMHUYECKUX
peakuusax. TemioBsie 3(HeKTsl XUMUYECKUX peakluil. TepMOXUMHUECKUE YpaBHEHHUS.

CkopocTh XUMHUYECKOM peaklnu, e€ 3aBUCUMOCTb OT Pa3iIMyHbIX (akTopoB. ['OMOreHHsIe
U reTeporeHHble peakuuu. Karanus u kaTajin3aTopsl.

OO6patuMeble 1 HeOOpaTUMBbIe peakiui. XUMHu4eckoe paBHoBecre. KoHCTaHTa XUMHUYECKOTO
paBHOBecHs. DakTOphl, BIMAKONIUME HA IOJOKEHHE XMMHUYECKOTO PaBHOBECHA: TEMIIEpaTypa,
JIaBJICHUE U KOHLIEHTpAalUU BELIECTB, y4acTBYOLUX B peakuuu. [Ipunuun Jle [latense.

OnexkrponuTtnueckass aucconuanus. CuibHble M ciabble  27eKTpoJuThl. CTeneHb
mucconnanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasbHas, Iieao4Has. BomopoaHsiil
noka3zatens (pPH) pactBopa. ['maponus coneil. Peakiuu nonnoro ooMeHa.

OKHCANTENBPHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb okucieHud. OKuciurenb u
BOCCTaHOBUTENb. lIpomecchl OKHUCIEHHMS W BOCCTAHOBIICHUs. BaKHEWIIME OKUCIUTENIH U
BOCCTAHOBMTEIHU. MeTO1 3JIEKTPOHHOTO OaslaHCca. DJIEKTPOIU3 paCTBOPOB U PACIJIaBOB BELIECTB.



DKCHepUMEHTAIbHBIE METOAbl HM3YUEHHS BEIIECTB M HMX MPEBPAILCHUN: pa3JIokKEHUE
MEPOKCUJIa BOJOPOJa B MPHUCYTCTBUU KaTalu3aTopa, MOJEIH KPUCTALIMYECKUX PEHIETOK,
MPOBEJICHUE peakluii HOHHOTO OOMEHa, OIpEeleICHHe Cpeabl PacTBOPOB C TOMOIIBIO
WHMKATOPOB, U3YUCHUE BIUSHUS PA3MYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heoprannueckasi xumus.

[Tonoxxenne HemeraioB B Ilepuoguueckoil cucreme XuMHu4YecKMx 3ieMeHToB J[.M.
MenneneeBa U OCOOEHHOCTH CTpOEHHs HMX aroMoB. (DU3MYECKHME CBOWCTBA HEMETAJUIOB.
AoTponus HEeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriaepoaa).

Bonopon. Ilonyuenue, puznueckre M XUMUYECKHME CBOMCTBA: PEAKIMU C METAJUIaMH U
HEMETaJIaMH, BOCCTAHOBUTEbHbIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

lNanorensl. Haxoxxaenue B mpupojie, cocoObl MOJydeHHs], PU3NUYECKHE U XUMUYECKUE
cBoiicTBa. ['asoreHoBoOpOAbl. BakHeWue KHUCIOPOACOIEpKAIIUE COCTUHEHUS TaJOT€HOB.
JlabopaTopHbI€ U TPOMBIIICHHBIE CTIOCOOBI MOTyYEHHUs raJoreHoB. [[puMeHeHne rajoreHoB U uX
COEIMHEHU.

Kucnopon, o3on. JlabopatopHble U NPOMBIIUICHHBIE CIIOCOOBI TOJYYEHHSI KHUCIOPOJA.
dusndecKue U XUMUYECKHUEe CBOMCTBA U MPUMEHEHHUE KUCJIOPOia M 030Ha. OKCUJIBI U TIEPOKCU/TBI.

Cepa. Haxoxxnenue B TpHpoOjE, CIOCOOBI TMONYYeHHS, (U3NYECKHE U XUMHUYECKHE
cBoiictBa. CepoBonopon, cyabuasl. Oxcun cepoi(1V), okeun cepsi(VI). Cepuucras u cepHas
KHCJIOTBI W X coiu. OCOOEHHOCTH CBOWMCTB CepHOM KHCIOTHL I[IpumeHeHue cepsl U €&
COEJTMHEHU.

Azor. HaxoxaeHnwe B TpUPOJE, CHOCOOBI MONMy4deHUs, (PU3NYECKUEe W XUMHYECKHE
cBoiicTBa. AMMuak, HUTpuAbl. OKcHABI a30Ta. A30THCTasg W a30THAsg KHUCIOTHI U HMX COJIH.
OcoOEHHOCTH CBOWCTB a30THOW KHCIOTHI. [IpuMeHEeHHe a30Ta W €ro COEeIWHEHHMH. A30THBIE
yaoOpeHwusl.

®dochop. Haxoxnaenwe B mpupojse, CrocoObl MOMy4YeHHS, (DU3NUECKHE M XUMHYECCKHE
cBorictBa. Pochuast u pochun. Oxcuasl hochopa, hochopHas kuciora u e€ conu. [Ipumenenune
dbocdopa u ero coenunenuit. Pocdopubie ynoOpeHus.

VYrinepon, HaxoXACHHUE B TMpUpoJe. AJUIOTpONHbIe Moaubukanuu. Puznyeckue u
XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcua yraepona(ll), oxcua
yriepoaa(lV), yronpHast Kuciaora u €€ coyii. AKTUBHPOBAHHBIN yroJib, afacopOrus. DyiiepeHsl,
rpadeH, yriaepoaHbie HAaHOTPYOkU. [IprMeHeHne mpocThIX BellecTB, 00pa30BaHHBIX YIJIEPOJIOM,
U €ro COCTUHEHHI.

Kpemuuii. Haxoxzaenue B mnpupoje, crocoObl MOJydeHHs, (pU3MUeckue U XUMHYECKHe
cBoiictBa. Oxcun kpemuus(1V), kpemHueBast KHCIIOTa, CUIMKAThl. [IpuMeHeHue KpeMHUS U €ro
coenuHeHuil. CTEKII0, €ro Mojay4eHue, BUJIbl CTEKIIA.

[Tonoxenue MeramoB B [lepuoanueckoil cucreMe XUMHUECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTpOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. Obiue Gpu3ndeckre CBONCTBAa METAJLIOB.
[Ipumenenne MeTaioB B ObITY U TexHHKe. CIIaBbl METAIIOB.

DNEKTPOXUMHUYECKUN psii HanpspKeHUi MeTasuioB. O0Imue crocoObl MOTyYeHNUs METaIIOB:
TUAPOMETAJUTYPIHsl, MUPOMETAIUTYPrusl, dNeKTpoMeTatyprus. [loHsaTue o Koppo3uu MeTauioB.
CriocoOsI 3a1UThl OT KOPPO3HUH.

Oo6mas xapaktepuctuka MetamwioB |A-rpymnmbr [lepuoanueckoit cucTeMbl XUMHYECKHX
aneMeHTOB. Hatpuii u xanuii: monydeHue, Gpusndeckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAUHEHUMH.

Oo6mas xapakrepuctuka meTtamioB |IA-rpynmer [leprogudeckoit cucTeMbl XUMHUYECKHX
AJIEMEHTOB. MarHuii u Kanpluii: oaydeHue, (Gu3nueckue 1 XMUMUYECKUe CBOMCTBA, MTPUMEHEHNE
MIPOCTHIX BEIIECTB U UX coennHeHni. JKECTKOCTh BOJIBI U CTIOCOOBI €€ YCTpaHEHUSI.

AnroMuHMI: TIoNydyeHue, QU3NYECKUE U XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coeauHeHWil. AMMOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA AaTIOMHUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHHSL.



OOmast xapakrepucTuka MeTasioB mnoOounbix noarpynm (B-rpymm) Ilepuoanueckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

du3nueckue U XUMHUYECKUE CBOMCTBA XpoMa U ero coeauHeHud. OKCUIbI U THAPOKCHIBI
xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomarsl, UX OKHUCIUTEIbHBIE CBOWUCTBA.
[Tony4yenue u npuMeHEHUE Xpoma.

®u3nyeckue M XMMHMYECKHME CBOWCTBA MapraHia M €ro COeIMHEHHH. Baxuenmmue
coenunenus mapranua(ll), mapranua(lV), mapranuna(VI) nu mapranua(VIl). Ilepmanranar xanus,
€ro OKHCIIUTEIIbHBIE CBOWCTBA.

duznyeckue U1 XMMUYECKUE CBOMCTBA JKeje3a U ero coequHeHui. OKCHibl, THAPOKCUABI U
cosmm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

DuU3nYECKUEe U XMMUYECKUE CBOMCTBA MeI U €€ coenrHeHuil. [lonyyenrne u npumeHenne
MeEJIU U €€ COCIMHEHHN.

[unk: nomyuenue, Gu3NUeCKUe U XUMHUYECKUE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
U THJIPOKCHJIA ITMHKA, THAPOKCOKOMILIEKCHI IMHKA. [IpuMeHeHne MHKa U ero COeAMHEHU .

DKcrepuMeHTaIbHbIE METO/Ibl U3YUEHHUS BELIECTB U UX MPEBPALEHUI: U3yueHrne o0pa3oB
HEMETaJlJIOB, TOpeHue cepbl, (ocdopa, xKene3a, MarHUs B KUCIOPOJE, M3YUYEHUE KOJUIEKIUU
«Metayibl ¥ CIUIaBbD», B3aUMOJCHCTBHE IIEJIOYHBIX M IIEJIOYHO3EMENBHBIX METAUIOB C BOJOH
(BO3MO’KHO HCIIOJIb30BAHUE BUJICOMATEPUAIIOB), B3aMO/ICHCTBUE IIMHKA U JKEJe3a C pacTBOpaMu
KHCJIOT W IIEJIOYeH, Ka4eCTBEHHBIE PEAaKI[MM HAa HEOPraHWYECKHE aHUOHBI, KATHOH BOJOpPOJA U
KaTHOHBI METAJIOB, B3aUMOJECUCTBHE THIPOKCUIOB aIFOMUHUS U LIMHKA C paCTBOPaMU KUCJIOT U
LIEJI0YEH, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMaM «[ anorensl», «Cepa n €€ COeIMHEHUS,
«A30T u pochop u ux coemuHeHUs», «MeETATBI TIABHBIX MOATPYII», «MeTamibl TOOOYHBIX
IO AT PYIII».

XuMHus U KU3Hb.

Ponp xumun B obecrieueHUN YCTOWYMBOTO pa3BUTHA desloBeuecTBa. [loHsATHE 0 HaydyHBIX
METOJaX MO3HAHUSA U METOJIOJIOTHMHM HAYYHOT'O MCClieJoBaHns. HaydHble TpUHIUIIBI OpraHn3aluu
XMMHYECKOTO MpPOU3BOACTBA. [IpoMbliieHHbIE CIOCOOBI MOMYyYEHUS! BaKHEUIINX BEIIeCTB (Ha
npuMepe IMPOU3BOJACTBA aMMMaKa, CEpHOM KHUCJIOThI, MeTaHousa). [IpoMmbliieHHbIe CrOCOObI
MOJY4YEHUSI METAJUIOB M CIUIABOB. XHMHUYECKOE 3arpsi3HEHHUE OKpPYXKaroled Cpelbl U €ro
nocsencTBus. Ponab xumuu B o6ecrieueHUN SHEPreTUYECKO 6€30MacHOCTH.

XuMHus U 300poBbe 4esoBeka. JlekapcTBeHHble cpexacTBa. [lpaBuna ucnoJib30BaHUs
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUM B pa3BUTUU MEAUIUHBL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIE 100aBKu. Ponb xumuu B obecnieueHun
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCI0JIb30BaHUS MIPENapaToB OBITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BAYKHEHIIINE CTPOUTENbHBIE MaTepHAaIbl (LIEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. OpraHndeckiue 1 MUHEpaJIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuabl, KPACKH, CTEKII0, KepaMHKa. MaTepuaibl s
anekTpoHuKU. HanoTexHonorum.

Pacuérnbie 3agaun.

Pacuérsl: Macchl BelecTBa Uik 00bEMa Ia30B [0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
Win 00bEMY OJHOTO M3 YYAacTBYIOIIMX B PpEaKkIMM BeIIeCTB, Macchl (00bEMa, KoIMyecTBa
BEIECTBA) MPOJYKTOB PEAKLMHU, €CIM OJHO M3 BELIECTB HMMEET NpUMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa pEakiMM, €CIM OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C
OIPENENEHHON MacCOBOM JOJIEH PAcCTBOPEHHOIO BEIIECTBA, MACCOBOM JOIM U MOJSPHOU
KOHLIEHTPALlUN BEIIECTBA B PACTBOPE, JOJM BBIXOAA IPOAYKTa PEAKIUU OT TEOPETHUECKU
BO3MOJKHOTO.

Me:xnpeaMeTHbIE CBS3H.



Peanuzanus MeXIpeIMETHBIX CBS3€H MpH U3y4eHHH OOIIeH M HEOPraHUYeCKOW XUMHUU B
11 xmacce OCyIIECTBIISCTCS Yepe3 UCIOJIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHA,
TaK U NOHSTUMN, IPUHATHIX B OTJEIbHBIX IPEAMETAX ECTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHWE, HAYYHBIA (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHalM3, CHUHTE3, KIacCUPHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, H3MEpEHHE,
AKCHEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®uznka: marepusi, MHUKPOMUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHHE BEILECTBA, UICATbHBIN Ta3, GU3NIECKUE BETUYHNHBI, €TUHHUIIB H3MEPECHNUS,
CKOPOCTb, HEPIrus, Macca.

buonorus: knerka, oOpraHumsM, DJKocucTema, Ouocdepa, MeTadoJUM3M, MaKpo- H
MHUKpPO3JIEMEHTBI, OEJKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBbIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbI, MOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorus:: XMMU4ecKass MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIIIEHHOCTh, (apManeBTH4YecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pPHAJIOB, JIEKTPOHHAs! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHUU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cootBeTcTBUM € CUCTEMHO-AEATEIBLHOCTHBIM IOJIXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOSHHS MPEIMETa « XUMIS» Ha YPOBHE CpeTHET0 00I1Iero 00pa30oBaHusI BBIICICHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHHWE OOYYaIOUIUMHUCS  POCCUHCKOM  rpakJaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlUM K  OOy4eHMIO; TOTOBHOCTh UM  CHOCOOHOCTh  OOYyYaroIUXCs
PYKOBOJICTBOBATHCSl MPHUHATHIMH B OOIIECTBE MpaBUJIAMH W HOPMaMH TIOBEICHUS; HAINYHE
MIPaBOCO3HAHUS, KOJOTUYECKOW KYJIbTYphI; CIOCOOHOCTh CTAaBUTh L€ U CTPOUTH >KU3HEHHbIE
TIJIaHBbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOEHUS MpeAMeTa «XHUMHsD OTPa)kaloT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JESTeNbHOCTH 00yJaroMXcsl B MPOIIECcCe peann3aiu
00pa3zoBaTeIbHON e TEIHLHOCTH.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPa)KaroT cPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUYECKON NEATEIbHOCTH 00yUaroxcs B MpoIecce peaan3aluu
00pa30BaTeNIbHON 1€ TENbHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJaroIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBICHUS] O COLMAIbHBIX HOPMAax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYTUX
MIPH aHAJN3€ PA3JINYHBIX BUIOB y4eOHOM AEATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HACIEHI0 OTEUYECTBEHHOU
XUMHUH;

YBOXKEHUS K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M IMPAKTUUECKOTO MPUIOKECHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JAHHbIE HAayKH €CThb Pe3yJbTaT JUIMTENbHBIX HAOIIOICHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO TPY/Ja YUEHBIX U MIPAKTHKOB;

MHTEpeca M [03HABATEJbHBIX MOTHBOB B TMOJYYEHUHM M TMOCIEAYIOIIEM aHalHu3e
nH(OpPMALIUU O TTEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHbBIE C XUMUYECKUMU SBIICHUSIMU, U IPUHUMATh
OCO3HAHHBIE PEIIeHUs, OPUECHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHE W TOCTYNKH CBOMX TOBapHINEW C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U € YUETOM OCO3HAHMS MOCIEICTBUI MOCTYIKOB;

4) popMupOBaHHSA KYJbTYPHI 310POBb:

MOHMMaHUs LIEHHOCTEeH 310poBoro u Oe3omacHOro obpa3a >KHU3HH, HEO0OXOIMMOCTHU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COONIO/ICHNs MPaBUI OE30MacHOro OOpalleHusi ¢ BEIeCTBAaMU B OBITY, MOBCEJHEBHOM
KHU3HU, B TPYJOBOH J€ATEIBHOCTH;

MOHUMAHUS LEHHOCTH MpPaBUI WHAMBUIYAILHOTO U KOJUIGKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYALIUSAX, YTPOKAIOIIUX 3/I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUI U HENPUATHS BPEIHBIX NPHUBBIYEK (YIMOTPEOIEHUS AIKOTOJI,
HapKOTUKOB, KYpEHHS);



5) TpynoBoOro BocnuTaHusi:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIICOBATEILCKON  JIESATETBHOCTH,
0O0IIeCTBEHHO TOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpEIICHMH TNPAKTHYECKUX 3a/1a4 COIMAJbHOMN
HaIpaBJICHHOCTH (B paMKax CBOET0 Kj1acca, IIKOJIbI);

WHTEepeca K MPAKTHYECKOMY HM3Y4YCHHIO Mpodeccwii pa3iuyHOro pojaa, B TOM 4YMCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBKEHHSI K TPYAY, JIOASAM TPy/Aa U pe3yabTaTaM TPYIOBOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAILHOHN TPAeKTOPHH 00pa30BaHus, Oy aymei
npodeccun U peanu3anuy cOOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) 7K0JI0rHYecKoro BOCUTAHMSA:

HKOJIOTUYECKHU IEJIeCO00Pa3HOro OTHOMICHHS K MPUPOJIE KaK MCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMaHUS TII00ATBHOTO XapaKTepa YKOJIOTUIECKUX MPOOIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMATILHOM CPEIBI;

0CO3HAHHS HEOOXOTUMOCTH MCIOIB30BAHUS TOCTHKEHUH XHUMHHU JIJIsI PEIICHHS BOTIPOCOB
paMoOHATFHOTO IPUPOIOTIOIB30BAHNS;

aKTUBHOTO HEMPHATHS NEHCTBUH, MPHUHOCAIINX BpEI OKPYXKAIOMEH MPHUPOTHOU cpene,
YMEHHUSI TTPOTHO3UPOBATh HEOJIATOTPUSATHBIE 3KOJIOTHYECKHE TMOCIESICTBHUS TPEAPHHUMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HAIAYHST PAa3BUTOTO OSKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI, OMBITA
JEATETbHOCTH OKOJIOTUYECKOH  HAalpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSTH HJICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
00111eCTBEHHOW MTPAKTUKH;

MOHUMAaHMS cHenuuKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MHpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUHM MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpodieM COXpaHEHUsl PUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHH JUIsI COBPEMEHHOM IMBWIM3AIMHU: B €€
F'YMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, B PELICHUH TJ00aNbHBIX TPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, MUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecreueHny yCIOBHUM YCHEIIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
0O0IIIeCTBA;

€CTeCTBEHHO-HAYYHOH TPAMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJOB TO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJMyYaeMble 3HAHUS IS
aHalM3a U OOBACHEHUs SBJICHUN OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JIeaTh 000CHOBAHHBIE 3aKIIFOUEHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C LIEJIbIO MOJIyYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUUYECKUE 3HAHUS JUTS peLIeHUs TpodiieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTepeca K MO3HaHUIO, UCCIIeI0BaTeIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHI0O HOBBIX 3HAaHWM MO XUMHH B COOTBETCTBHH C JKU3HEHHBIMHU
MOTPEeOHOCTAMHU;

MHTepeca K 0COOEHHOCTSM Tpy/la B pa3InYHbIX cepax npodeccHoHaNbHOM AeATeNbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOrpamMMbl 110 XMMHUHU Ha YPOBHE CPEIHETrO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYJAIOIIUXCA MEXKAUCIUILITUHAPHBIC
(Mex1peMEeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
158 CHGIII/I(bI/IKy METOJOB IIO3HAaHUA, I/ICHOJII)3YCMI>IX B €CTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BCUICCTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPHUHIMUII, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCTICPUMEHT U JIPYTHE);

YHHUBEPCAJIBbHEIE y4eOHbIe NEeUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHHUKATUBHBIE,
perynsTuBHbIE), oOecreunBaonme (GopMupoBaHne (QYHKIHMOHATHHONH T'PaMOTHOCTH U
COLIMAJILHOW KOMIETEHIIMH 00y4Jaroluxcs;

CIOCOOHOCTh ~ OOYYAIONIMXCS ~ KCMOJIb30BaTh  OCBOEHHBIE  MEXIUCITUTUIMHAPHEIE,
MI/IpOBO33pCH‘ICCKI/Ie 3HAHUA U YHI/IBepCaJ'II)HI)IC y‘{e6HBI€ ﬂeﬁCTBHH B HOSH&B&TGHLHOﬁ 158
COLIMAIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPaXXKAalOT OBJIAJCHUE YHUBEPCAIbHBIMU Yy4EOHBIMU
II03HaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHI)IMI/I 158 pel"y.]'ISITI/IBHBIMI/I ILCI\/'ICTBI/IHMI/I.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JorMUecKue AecTBUSI:

CaMOCTOSITENIFHO (OPMYJIHPOBATh M aKTYaIM3WpPOBaTh MpOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPeNeNATh IENU JeATEeTbHOCTH, 3aJaBas TNapaMmeTpbl U KPUTEPUH WX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHPHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJb30BaTh TIPU OCBOCHUM 3HAHUW TPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIJICIATH
XapaKTepHbIC TPU3HAKKM TIOHSATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE TIOHITHS 11 0ObSICHEHUS OTNIEIbHBIX (DAKTOB U SIBJICHU;

BBIOMPATh OCHOBAHMS M KPUTEPUU TSI KJIaCCU(UKAIINU BEIIECTB U XUMUYECKUX PEAKITUH;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBCHHBIC CBA3U MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOMTD JIOTHYECKHUE PACCYXICHUS (MHIYKTUBHBIC, IETyKTUBHBIE, IT0 AaHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMAaTPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH BHIBOJBI U
3aKITFOUYCHUS;

MIPUMEHSATHh B IMPOIIECCE MO3HAHUS UCIOJb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIENH, PEe0OPa30BhIBATh MOJICIHHBIC MMPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJICMEHTA,
xuMudeckas (opmysa, ypaBHEHHE XUMHUYECKOW PEaKIMU — TMPU PEIICHHH Y4eOHBIX
MMO3HABATEIBHBIX U IPAKTUYECKUX 324, IPUMEHATh Ha3BaHHBIC MOICIIbHBIC MPEICTABICHUS JJIs
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIU.

2) 6azoBbIe HCCIEN0BATEIbCKHE 1eCTBHS:

BIIaZIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh LT M 33JaYd  HUCCIEJOBAHWSA, WCIOIB30BaTh IOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BJIaJIETh HAaBBIKAMU CaMOCTOATENBHOIO IUIAHUPOBAHUS W TPOBEICHUS YYECHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJbTaTOB UCCIEOBAHUS, COCTABISATH OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW HCCIEI0BATENbCKOM U TPOEKTHON JesATeNbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHHOMY IOUCKY METOJOB pelIeHUs
MPaKTUYECKUX 33J1a4, TPUMEHEHUIO Pa3JINYHBIX METO/IOB MMO3HAHUSI.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpManMU (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOuYHBIE TMocoOus, pecypcbl HHTepHera),
aHATM3UPOBATH HH(POPMAIHIO PA3TUYHBIX BUI0B U (OPM MPEACTaBICHUS, KPUTUIECKU OIICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampochl U NPUMEHATH pPa3IUYHBIE METOABlI NPH TOHCKE M O0TOOpe
nHpOopManKy, HeOOXOIMMO [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEICIEHHOTO THIIA;

nprOOpeTaTh OMBIT HCIIOJIB30BAaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBHIOMPATh ONTUMANIBHYIO (pOpMYy TpeacTaBiIeHUs HHPOPMALUHU (CXEMBI,
rpaduKu, TMarpamMMebl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCIIONb30BaTh HAYYHBIM SI3BIK B KadeCTBE CpEJACTBA TNpPU pPadOTE C XUMHUYECKOH
nHpopmalyen: NPUMEHATh MEXINpeAMETHble ((U3Mueckue M MaTeMaTU4ecKHe) 3HaKu U
CUMBOJIBI, POpMYIIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMNYCCKUC CPEACTBA HATTIAAHOCTHU.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY 0OCYXaeMOI TEMBI B XOI€ TMAJIOTa U/ WA TUCKYCCHUH,
BBICKa3bIBAaTh UJICHU, q)OpMYJ'II/IpOBaTB CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCHUTCJIBHO BBITIOJIHCHUA
MpeUI0KEHHOM 3a/1a4H;

BBICTYNaTh C IMpE3eHTAIMeil pe3yabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYYECHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBINOJHEHUH XHUMHUYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peainzanuu yueOHOTO MpOeKTa, U (OPMYIHPOBaTH BBIBOJBI IO pPE3ylbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUH IMyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYKIeHUS 1 0OMEHa MHEHUSMU.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIe 1eCTBHS:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOIO MMO3HABATENBbHYIO NIEATEIbHOCTb,
ompezenss e€ UeNu U 3a/1a4d, KOHTPOJIUPOBaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aaropuT™ ACUCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbomnee 3(h(HEeKTUBHBINA CIOCOO UX PEIICHUs C yYETOM MOTyYeHHUS] HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYILIECTBIISITH CAMOKOHTPOJIb IEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MPOTpaMMbl M0 XMMHU HA YrIyOlIEHHOM ypOBHE Ha
ypOBHE CpenHero oobiiero odpa3zoBaHHs BKIOYAIOT crenuduueckue s yueOHOTo IMpeaMera
«XUMHUS» HAy4dHBbIE 3HAHUS, YMEHHSI U CIOCOOBI NEHCTBUI MO OCBOEHUIO, WHTEPIPETAIMH U
MpeoOpa30BaHUI0 3HAHUM, BHUJIBI IEATEIHHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO
3HAHMWA B Pa3IMUYHBIX YUEOHBIX CUTYyallUAX, a TakKe B PEATbHBIX >XU3HEHHBIX CHUTYalUX,
CBSI3aHHBIX C XUMHUEU. B mporpamme 1o XuMuu npeAMETHbIE Pe3yIbTaThl MPEACTABIEHBI 110 TO1aM
W3Yy4YEHUSI.

10 KJIACC
HpC,Z[MeTHLIe PE3YyJIbTAaTbl OCBOCHUS KypCa «Opr AHUYCCKasA XUMUA» OTPAKAKOT:



c(OPMHUPOBAHHOCTD MPEACTABICHUI: O MECTE M 3HAUECHUH OPTaHUYEeCKON XUMHUU B CHCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00ECIIeYeHNH YCTOWYMBOTO PAa3BUTHUS YEJIOBEUECTBA B PEIICHUU
npoOsieM 3KOJOTMYECKON, SHEPreTHYECKOW U MHIIEBON 0E€301IaCHOCTH, B Pa3BUTUU MEIHUIIMHBI,
CO3JaHUM HOBBIX MAaTEpHUaJIOB, HOBBIX MCTOUYHHUKOB 3HEPIUHU, B 0OECIIEYEHUM PALMOHAIBHOTO
MIPUPOJIOTIOIIF30BAHUSA, B (POPMHUPOBAHUU MUPOBO33PECHUS U OOIICH KyJIbTYphI YEJIOBEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpEIE;

BJIAJICHUE CHCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJArarolue
MOHATHS — XUMUYECKHI DJIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAsE 000JI0YKa atoMa, S-, p-, d-aToMHbIe
opOuTaNH, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOpUM3AIMs aTOMHBIX OpOUTaIeH,
HOH, MOJIEKYyJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTENEHb OKHUCIICHUS, XUMHYECKas
CB$I3b, MOJIb, MOJISIPHASI MAcca, MOJISIPHBIN 00BEM, YTTIEPOIHBIN CKeNeT, PYHKIIMOHATbHAS TPYIIIA,
paaukan, CTpYKTypHble (opMynbl (pa3BEPHYTBIE, COKpalllEHHBbIE, CKEJETHBIE), H30Mepus
CTPYKTYpHasi U NMPOCTPAHCTBEHHAs (Fr€OMETpUYecKas, ONTUYECKas), U30MEPbI, TOMOJIOTUYECKHIT
psid, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA- M a30TCOAEpXKallhe OPraHu4YeCKHe COEAUHEHMS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COETUHEHUS; TEOPUH, 3aKOHbI
(nepuonnueckuii 3akon J[. . MenneneeBa, Teopusi CTpoeHHs] opraHudyeckux Bemiects A. M.
BytnepoBa, 3aKOH COXpaHEHUS MacChl BEIECTB, 3aKOH COXPaHEHUS U MTPEBPALLEHUS SHEPTUU IPU
XMUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE
3HAHMUS, JIeXKalllie B OCHOBE NMOHUMAHHS NMPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBJICHUM;
MIPEJICTaBICHUS] O MEXaHM3Max XHMHUYECKUX pPEeaKIHil, TepMOJANHAMUYECKUX U KHHETHUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aMMHOM BIMSHUU aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIax
(MHAYKTUBHBIN 1 Me30oMepHbIN 3ddexTsl, opuentantsl | u Il poaa); hakronorndyeckue ceeneHus
O CBOMCTBaX, cOCTaBe, MOJIY4YeHUU M 0€30MacHOM HCHOJb30BAaHUU BAKHEUIIMX OPraHUYECKUX
BELIECTB B OBITY U MPAKTUYECKOW JEATENHHOCTH YENOBEKa, OOLIMX HAayYHBIX HPHUHIIMIIAX
XUMHUYECKOTO MPOU3BOJICTBA (HA MPpUMEpPEe MTPOU3BOICTBA METAHOJIA, TIEPEepadOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHble MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOUINE OHITHS MPH OMMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTb YMEHUM:

HCIO0JIb30BAaTh XMMHUYECKYIO0 CUMBOJIMKY JUIsI COCTABICHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPraHUYECKUX BELIECTB;

COCTaBIIATh YPABHEHHSI XUMHUYECKUX PEaKIUN U PACKPbIBATh UX CYITHOCTb: OKUCIUTEIHHO-
BOCCTaHOBUTEJIHHBIX PEAKIUi IOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OallaHCca 3TUX peaklui,
peaxkiuii HFOHHOTO OOMeHa MyTEM COCTABIICHHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUII;

M3rOTAaBJIMBATh MOJEIM MOJIEKYJ OpPraHMYeCKUX BEIIEeCTB [UIS WJUIIOCTpPAIMM  HX
XMUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAaHHOCTh YMEHUH: yCTaHABINBATh MPUHAIIEKHOCTh U3YUEHHBIX OPraHUYEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONMpeAeNEHHOMY KIacCy/Tpylie COeIUMHEHUH, 1aBaTh UM
Ha3BaHus Mo cuctemarnyeckoit Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUIS OTAEIBHBIX MPEACTaBUTENEH OpraHndecKUX BEIIeCTB (ITHIICH, alleTUIICH, TOMYOJI, TIIUIEPUH,
STHJICHTJIUKOJIb, PeHO, (popManbaeru], aleTaibIerull, alleToH, MypaBbHHAsI KUCIIOTA, YKCyCHAs
KHCTIOTa, CTEapUHOBAs, OJEMHOBAs, MAJIbMHUTUHOBAs KHUCIOTHI, TJIMIIMH, ATaHWH, MAallbTO3a,
(bpyKTO3a, aHWJINH, TUBUHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOI U APYTHe);

C(OPMHUPOBAHHOCTh YMEHHUS ONPEAEATh BUJA XUMHMUYECKOW CBSI3M B OPraHUYECKUX
COEJIMHEHUSX (KOBaJICHTHAsl U HOHHAs CBSI3b, G- U M-CBsI3b, BOJOPOAHAS CBS3b);

C(OPMHUPOBAHHOCTh YMEHHUSI TNPHUMEHATh MOJOXKEHUS TEOPUU CTPOEHHUS OPraHMYECKHX
BemiectB A. M. byrnepoBa 11 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTpOEHUS;

c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOEHHE, (QU3MUECKHE WU
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTENEH pPa3INYHbIX KJIACCOB OPraHNYECKUX BEIIECTB!
QJIKAHOB, LUKJIOAJIKAHOB, AJKEHOB, AJIKAaJNEHOB, AJKWHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,



CIHMPTOB, AIBJETUAOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX M CIOXKHBIX I(PHUPOB, KUPOB,
HUTPOCOCINHEHUH 1 aMHUHOB, aMHHOKHCIIOT, OETTKOB, YIIIEBOJOB (MOHO-, M- U TIOJIHCAXapUI0B),
WUIIOCTPUPOBATh TI'EHETUYECKYI0 CBSI3b MEXKJIY HHUMU YpPaBHEHUSIMH COOTBETCTBYIOILKX
XMMUYECKUX PEAKIHi ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCTh yMEHHS TOATBEP)KIATh HA KOHKPETHBIX IMpHUMEpax XapakTep
3aBUCHUMOCTH PEAKLMOHHOW CHOCOOHOCTH OPraHUYECKHUX COEAMHEHHUH OT KpaTHOCTU U THIIA
KOBAJICHTHOM CBSI3U (G- U M-CBSI31), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOYHUKH YIIIEBOJOPOIHOTO CHIPHS
(medTh, TPUPOAHBINA Ta3, yroiib), CIOCOOBI €ro mepepaboTKH M IMPAKTUYECKOe MPUMEHEHHE
IIPOJIYKTOB NepepadOTKH;

c(OPMHUPOBAHHOCTh BJAJCHHUSI CHCTEMOW 3HAaHHUH O EeCTECTBEHHO-HAyYHBIX METOJax
MO3HAHUS — HAONIOIEHUH, W3MEPEHUHU, MOJEIUPOBAHUY, OKCIEPUMEHTE (peaJlbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSTH 3TH 3HAHUS;

cOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIE OMNEPALUU  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, OOOOLIEHHE, CHCTEMaTH3alUIO, BBISBICHUE
MIPUYUHHO-CIIEICTBEHHBIX CBA3EH — JJI M3yUEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEaKIUil;

c(OpPMUPOBAHHOCTh YMEHHI: BBISIBIISITH B3aUMOCBSI3b XMMHUECKUX 3HAHUH C MOHSATUIMHU U
MIPEJICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX TMPEAMETOB [uid 0OoJjiee OCO3HAHHOIO
MMOHUMAaHMs CYLIHOCTH MaTepHabHOTO €JMHCTBA MHpPA, HCIOJIb30BATh CHUCTEMHbIE 3HAHUS IO
OpraHMYeCcKON XUMUU AJIsi OOBSICHEHUS] M NMPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4YHYIO PUPO.Y;

cOpPMUPOBAHHOCTh YMEHUW: TMPOBOJUTH pacdy€Thl MO XHUMHUYECKUM (opmynaMm U
YpaBHEHUSAM XHMHUYECKUX pPEaKIMUi C UCHOJb30BaHUEM (PU3MUECKUX BEIMYMUH (Macca, 00BEM
ra3oB, KOJIMYECTBO BELIECTBA), XAPAKTEPH3YIOLUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl M0 HaXOXKICHHUIO XUMHUYECKOH (POpMyNbl BELIECTBA 10 W3BECTHBIM MAaCCOBBIM JOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPAHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

C(OPMHUPOBAHHOCTb YMEHMMH: IPOTHO3MPOBAThH, aHAJIU3UPOBATh U OLCHMBATH C MO3ULUI
9KOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M IPOU3BOJACTBEHHOM JEATEIbHOCTH
YeJI0BeKa, CBS3aHHOM C IepepalOTKOM BELIECTB, WCIHOJIb30BATh IIOJIYYEHHBIE 3HAHUA JUIS
IIPUHATHUSA TPAMOTHBIX PEIIEHUI Mpo0JieM B CUTYalUsX, CBSI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTh YMEHUIl: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XUMHMUYECKHIM
HKCIEPUMEHT (IIOTy4YE€HHE U U3Yy4eHHE CBOMCTB OPraHUYECKUX BEILECTB, KAUECTBEHHBIE PEAKLIUU
YIJI€BOJOPO/IOB PA3JINYHBIX KJIACCOB U KUCIOPOJICOAEPKAIIUX OPraHNUYECKUX BEIIECTB, pellIeHUEe
HKCIEPUMEHTANIbHBIX 3a/1a4 110 PaClO3HABAaHUIO OPraHUYECKUX BEILECTB) C COOJIIOICHUEM NTPaBUII
Oe3omacHoro oOpalleHHsl ¢ BeleCTBaMU U J1TabOpaTOpHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJIb UCCIENOBaHMs, MPEACTaBIATh B pa3iMyHOM (opMe pe3yabTaTbl SKCHEPUMEHTA,
aHAJIM3UPOBATh U OLEHUBATh MX JIOCTOBEPHOCTH;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOuoaTh MpaBUiIa HKOJOTHUECKH 11€JIecO00pa3HOTo IMOBEIeHUs] B ObITY U TPYJOBOM
JEATeNbHOCTH B LEISIX COXPAaHEHHs CBOEro 370pOBbs, OKpPYKAIOIIEH NPUPOAHOM cpeabl U
JOCTHXKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTIO JACHCTBHS Ha YXUBBIE OPraHU3MBbl ONpPEACIEHHBIX
OpraHMYecKUX BELIeCTB, MOHUMas cMblci nokazatens [1JIK;

aHAJM3UPOBaTh  11€J€COO00Pa3HOCTh  MPHUMEHEHHS  OpPraHWYEeCKUX  BEIIeCTB B
MPOMBIIIIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHHUSI PUCK-TI0JIB3a;

C(OPMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATH IleJICHANpPaBIEHHBIH MOMCK XHMUYECKOH
uHGOpMalMK B PA3IUYHBIX MCTOYHMKAX (HaydHas M ydeOHO-HaydHas JUTeparypa, CpelcTBa
MaccoBoil mHpopmanuu, WHTepHET W Jpyrue), KpUTUUYECKH AaHATU3UPOBATh XHUMUYECKYIO
uHpopMaluio, nepepadarbiBaTh €€ U UCMOJIb30BaTh B COOTBETCTBUH C MOCTABJICHHOMN yueOHOM
3a7a4ei.

11 KIIACC



[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHuIecKass XUMHUSD OTPAKAIOT:

c(OPMHUPOBAHHOCTD MPEJCTABICHHUIA: O MAaTEPHATLHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y TI03HABAEMOCTH SIBJICHUH NIPUPOJIBL, O MECTE U 3HAYCHUHU XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK
u e€ ponu B OO0ECIEYEHHWH YCTOMYMBOTO DPAa3BUTHSA, B PELICHUU MPOOJIEM SKOJIOTUYECKOMH,
SHEPreTUYeCKOM M THUIIeBOM 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX
MaTepHaaoB,  HOBBIX  HCTOYHWUKOB  DJHEPruM, B  OOECHNEYECHHWH  PAHMOHATBHOTO
IIPUPO/IOII0JIL30BaHuS, B GOPMUPOBAHUN MUPOBO33PEHUS U 001EH KYJIbTYphl YEIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpeIE;

BJIAJICHUE CHCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHUS — XUMUYECKUHN DIIEMEHT, aTOM, PO aTOMa, H30TOIIbI, IEKTPOHHAst 000JI09Ka aToMa, S-
, p-, d-aTomHBIE OpOHMTaNM, OCHOBHOE M BO30YXJIEHHOE COCTOSIHUS aToMa, TUOpHIU3aLus
aTOMHBIX OpOWTanei, HOH, MOJIEKYyJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTEHEHb
OKHUCJICHHS, XHMMHUYecKas CBs3b (KOBaJEHTHas, HWOHHAas, MeTaJsIn4yecKas, BOJOPOHAsA),
KpUCTAJUIMYECKash PEIIETKA, XUMHUYECKas pEakKlMs, pacTBOP, IEKTPOJUTHI, HENIEKTPOJIUTHI,
JNEKTPOJIUTAYECKAsT ~ JUCCOLMALUA, CTENEHb JUCCOLMALMM, BOJOPOJHBIM  ITOKAa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3()(HEKT XUMHUECKON peakliy, CKOPOCTh XUMHUUYECKOMN
peakiuy, XUMHYECKOE€ paBHOBECHE; TEOpPUUM U 3aKOHbI (TEOpHUS  BJIEKTPOIMTUYECKOM
qucconuanuu, nepuoauyeckuil 3akoH J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUWs M MPEBpAIllE€HUs SHEPTUU MPU XUMUYECKUX PEAKIHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI A3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIMEe B OCHOBE MOHUMAHMS MPUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKHUX SIBIICHUI; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJSIPHOM W HAJIMOJIEKYJISIPHOM YPOBHSIX; MPEACTABICHHS O MEXaHU3Max XUMHYECKHX
peakuuii, TEPMOJMHAMUYECKHX W KHUHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O
XMMHYECKOM PaBHOBECHM, PACTBOpaX M TUCHEPCHBIX cUcTeMax; (PaKTOJOTUYECKHE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJyYEHUH U OE30MaCHOM HCIIOJIb30BAHUN BAKHEMIIUX HEOPraHUYECKUX
BELIECTB B OBITY M TNPAKTUYECKOW [EATEIbHOCTH YeJIOBEKa, OOIIMX HAyYHBIX MPHHIUIIAX
XUMHUYECKOTO MMPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHble MPU3HAKU MOHATUH, yCTaHABINBATh
MX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU OMNHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XUMUYECKYI0 CHUMBOJIUKY Ui COCTaBJICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIil, CUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHabHbBIE HA3BAHHUS OT/CIBHBIX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEEISATh BAJIGHTHOCTD U CTEIIEHb OKUCIICHUS XUMHUYECKUX
JJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOHW CBSI3M (KOBAJIGHTHAs, MOHHAS, METaJUIM4YecKas,
BOJIOPOJIHAS ), TUI KPUCTAJUIMYECKOMN PEIIETKH KOHKPETHOTO BELIECTBA;

chOpPMUPOBAHHOCTh YMEHHsI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHUA
XMUMHUYECKON CBS3M U TUMNA KPUCTAUIMYECKOW peméTku, OOMEHHBIM U JOHOPHO-aKIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh YMEHHUM: KIaCCHU(PHUIMPOBATh: HEOPraHHMYECKHUE BEIIeCTBA MO WX
COCTaBY, XMMHUYECKUE PEAKIMU MO PAa3IUYHBIM MPU3HAKAM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIJIOBOMY OJ(PQEeKTy peaklud, H3MEHEHUIO CTEMeHEH OKHUCICHUS JJIEMEHTOB,
0o0paTUMOCTH, YYacTHIO KaTaau3aTropa U JpYTHe); CaMOCTOSTENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUHU I KIaCCU(PUKAIIUU U3yUAEMBIX BEIIECTB U XUMHUECKUX PEAKIUH;

chOpMHUPOBAHHOCTh YMEHHS pAacKphIBaTh CMBICH TMepuoaudeckoro 3akona JI. W.
MenneneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh IIEKTPOHHOE CTPOSCHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IEPBOro—4eTBéproro nepuonoB Ilepuonnueckoir cucremsr JI.W.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPTETUUECKUE YPOBHMY, «IHEPreTUUECKHE MOYPOBHM,



«S-, p-, d-aTOMHBIE OPOUTAIINY», KOCHOBHOE M BO30YKIEHHOE SHEPIeTUUYCCKUE COCTOSHHS aTOMay;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHUX JIEMEHTOB M UX COCAMHEHUH 10
nepuoaam u rpynmnam llepuonnueckon cucremsl [. Y. MenneneeBa, BaJleHTHbIE BO3MOKHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOEHHSI MX JIEKTPOHHBIX 000JI0YEK;

c(OPMHUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKJIATh CYLIECTBOBAHUE TI'€HETUYECKOW CBA3U MEXAY
HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBI0 YPaBHEHHHW COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIFHO-BOCCTAHOBHTEIBHBIX
peakuuil MoCpeICTBOM COCTaBJICHHS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpaBHEHWI; peakuuit
TUPOJIN3A; PeaKIuil KoMIiekcooOpa3oBaHUs (Ha TNpUMEpPe THIPOKCOKOMILIEKCOB ILMHKA U
AIIIOMHUHUS);

c(OpPMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHYECKHX
peakuMii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HU3MEHEHUS CKOPOCTH
XMMHMUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIEeHUs
XUMHUYECKOTO PAaBHOBECHUS IO BJIUSHUEM BHEIIHUX Bo3nencTBui (punuui Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKLUH, JIeKalllle B OCHOBE
MIPOMBIIIJIEHHOTO TIOJMYyYEHUs] CEpHOM KHUCJIOThI, aMMHakKa, oOOlIWe HaydyHble MPUHIIMUIIBI
XMUMHUYECKHUX TPOU3BOJCTB; IEJIECO00Pa3HOCTh NPUMEHEHUSI HEOPraHMYEeCKUX BEIIEeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

chopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
MIPUPO/IbI — HAOIOIEHNE, U3MEPEHKE, MOJIETMPOBAHNE, SKCTIEPUMEHT (PEaIbHbIA U MBICIIEHHBINH),
WCIIOJB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHHUS [PUMEHATb OJTH 3HAaHUA IIpU
SKCIEPUMEHTAJIbHOM UCCIIEJOBAaHUM BEHIECTB M JUIsl OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HM;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MIPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAyYHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
IMOHMMAaHHS MaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS ITPOBOUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIApHAs KOHLIEHTPALIK»; MacChl BEIIECTBA UM 00bEMa raza no
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKIUU
BEIIECTB; TEIJIOBOTO 3P eKTa peakuu; 3Ha4eHUs BOJIOPOAHOTO MOKa3aTels paCTBOPOB KUCIIOT U
IeJIoYeil C HK3BECTHOM CTENEHBbIO0 AWCCOIMAlM; Macchl (00bE€Ma, KoJIMYecTBa BEIIECTBA)
MPOAYKTa PEaKLMM, €CJIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM JI0JIeil pacTBOPEHHOTO BEUIECTBA UITU JIaHO B U30BITKE (MMEET MPUMECH); JI0JIU BBIXO1a
MIPOJIyKTa peaKkiuu; 00bEMHBIX OTHOILLIEHUH ra30B;

chOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUIN
SKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEIICHNUE CPElibl PACTBOPOB BEILIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YE€HHUE BIIMSHUSA Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XHMHUYECKOW pEakIH, pelIeHHe
SKCIEPUMEHTANbHBIX 3a/1a4 1o TemaM «Metamie» u «Hemeramnsl») ¢ coOa0AeHUEM MTPaBUI
6e3omacHOro oOpaleHHs C BelecTBaMU U JabOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJIb UCCIENOBaHMA, MPEACTaBIATh B pa3aMYHOM (QopMe pe3ynapTaTbl OSKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUia MOJIb30BAHUS XUMUYECKOH MOCYI0H U
nabopaTOpHBIM 000pyI0BaHKEM, OOPAIIEHHUs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMHU TI0
BBITOJTHEHHIO JIA00OPATOPHBIX XUMHUYECKUX OTIBITOB, SKOJIOTHUECKH 11€JIeCO00Pa3HOro MOBEACHUS
B OBITY WM TPYIOBOH JEATETBLHOCTH B IENSAX COXPAHEHUS CBOETO 3JI0POBbs, OKpYXaromiei
MPUPOJHOM Cpelbl M JOCTHXKEHUSA €€ YCTOMYMBOIO pPAa3BUTHs, OCO3HAaBAaTb OIACHOCTH



TOKCUYECKOTO JICMCTBUS HAa YKUBBIC OPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKHUX BEUIECTB,
noHuMmasi cMbici nokazarens [TJIK;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIN TMOWCK XUMHYECKOU
uH(pOpMalUK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoil uH(popmanuu, MHTepHET WM Apyrue), KPUTHYECCKH aHATM3UPOBATH XUMHYECKYIO
nH(popMaInio, mepepadaTeiBaTh €€ M HCIOJIH30BaTh B COOTBETCTBUU C TOCTABICHHOW ydeOHOU
3a/1a4uen.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoauuecTBO 4acoB
Ne | HaumenoBanue
KounTtpoa IIpakTHye
n/ | pa3uenoB uTeM | Bcee JuekTpoHHbIe (UG poBBIE) 00pa3oBaTeIbHbIE pecypChl
LHBIE CKHe
i | NPorpamMmbl ro
padoTshI padoThI

Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XUMHHU

[Ipenmer
OPraHNu4ecKou
xumun. Teopus

1.1 | crpoenus 6 1 https://resh.edu.ru/subject/lesson/6149/
OpraHUYECKUX
coequHeHnu A.
M. Bbyrneposa
Hroro mo pazgeny 6

Pa3znen 2. YriieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOIOPO/IBI
— aJIKaHBbI,
LIUKJIOATKAHBI

https://resh.edu.ru/subject/lesson/1608/

2.2

Henpenenbueie
YIJI€BOJIOPO/IbL:
aJIKEHBI,
alIKauEHBbI,
AJIKUHBI

16

https://resh.edu.ru/subject/lesson/5412/



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/1608/
https://resh.edu.ru/subject/lesson/5412/

2.3

Apomaruyeckue
YTJIEBOJOPOIbI
(apensr)

https://resh.edu.ru/subject/lesson/4775/

24

[Ipuponusie
WCTOYHHUKH
YTJI€BO0POJIOB
U UX
nepepaboTka

https://resh.edu.ru/subject/lesson/6148/

2.5

lNasorenniponss
OJIHBIE
yIJ1€BOJOPOJIOB

https://www.rea.ru/ru/org/cathedries/himfizkaf/Documents/3.%20I"ajoreHomnpounss
oHb1€%20yr1eB010p010B.pdf

Hroro no pazneny

37

Pasnen 3. Kucaopoaco

ACPKAINIUE OPraHUIECCKUEC COCAUHCHUSA

3.1

Crnuptsl. ®eHoun

11

1

https://resh.edu.ru/subject/lesson/4769/ https://resh.edu.ru/subject/lesson/5727/

3.2

KapOGouunbubie
COEJIMHEHUS:
aJbJIETU/IBl U
KETOHBIL
KapGonoBsie
KHCIIOTBHI.
CnoxHble
a¢upsl. XKupbl

22

https://itest.kz/ru/ent/himiya/11-klass/lecture/aldegidy-karbonovye-kisloty-efiry

3.3

YriaeBoasl

9

https://itest.kz/ru/ent/himiya/11-klass/lecture/uglevody

Hroro no pazaeny

42

Pa3nen 4. Asorconepskamue OpraHu4ecKue cCoOeJUHeHUs



https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/6148/
https://www.rea.ru/ru/org/cathedries/himfizkaf/Documents/3.%20%D0%93%D0%B0%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D0%BE%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5%20%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2.pdf
https://www.rea.ru/ru/org/cathedries/himfizkaf/Documents/3.%20%D0%93%D0%B0%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D0%BE%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5%20%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2.pdf
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://itest.kz/ru/ent/himiya/11-klass/lecture/aldegidy-karbonovye-kisloty-efiry
https://itest.kz/ru/ent/himiya/11-klass/lecture/uglevody

AMUHBL.

https://itest.kz/ru/ent/himiya/11-klass/lecture/aminy-i-aminokisloty-belki-i-

4.1 AMWHOKHCIIOTEL. 12 1 ; ;
nukleinovye-kisloty
benku
Hroro no pazgeny 12
Paspnen S. BoicokoMoJIeKY/IsIpHbIE COeIMHEHUSA
BricokoMoneky . I S .
https://itest.kz/ru/ent/himiya/11-klass/lecture/sinteticheskie-vysokomolekulyarnye-
5.1 | nspHble ) L
soedineniya
COCONHCHUA
Hroro mo pazgeny )
OBIIEE
KOJIMYECTBO 4
YACOB I10 102

I[TPOTPAMME



https://itest.kz/ru/ent/himiya/11-klass/lecture/aminy-i-aminokisloty-belki-i-nukleinovye-kisloty
https://itest.kz/ru/ent/himiya/11-klass/lecture/aminy-i-aminokisloty-belki-i-nukleinovye-kisloty
https://itest.kz/ru/ent/himiya/11-klass/lecture/sinteticheskie-vysokomolekulyarnye-soedineniya
https://itest.kz/ru/ent/himiya/11-klass/lecture/sinteticheskie-vysokomolekulyarnye-soedineniya

11 KVIACC

HaumMeHoBaHHe KoaunyecTBO 9acoB
Ne DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
pa3aesoB U TeM KonTpoabnsbie | IlpakTuueckue
n/n Bcero pecypcbl
NporpamMmbl padoTbI padoTsI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue aToMa.
[Tepuonnueckuii
3aK0H U
11 [Tepuonnueckas 9 https://chemistry.vsau.ru/wp-content/uploads/2019/12/2-
' cucreMa Crpoenmne-Bemecta.-Ilepror.3akon.pdf
XUMHUUYCCKUX
anemenTtoB /1. W.
Meunneneena
Crpoenue
BEILIECTBA.
1.2 B 11 1 https://uchitel.pro/cTpoeHne-Bemniects/
Mmuoroo6pasue
BEILIECTB
XuMuueckue https://nsportal.ru/shkola/khimiya/library/2022/12/29/tehkarta-
1.3 19 1 3 . T . . 5
peakuuu k-uroku-sushchnost-i-klassifikatsiya-himicheskih-reaktsiy
Utoro no pazneny 39
Paznea 2. Heoprannyeckasi XuMusi
https://infourok.ru/obzor-nemetallov-himiya-11-klass-
2.1 Hemeramner 31 1 3 5825127 himl
2.2 Mertannsl 23 1 2 https://app.onlineschool-1.ru/11-klass/himiya/metallyl/article
Hroro no paszneny 54

Pa3pen 3. Xumus u ;Ku3HL



https://chemistry.vsau.ru/wp-content/uploads/2019/12/2-%D0%A1%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0.-%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4.%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD.pdf
https://chemistry.vsau.ru/wp-content/uploads/2019/12/2-%D0%A1%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0.-%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4.%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD.pdf
https://uchitel.pro/%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2/
https://nsportal.ru/shkola/khimiya/library/2022/12/29/tehkarta-k-uroku-sushchnost-i-klassifikatsiya-himicheskih-reaktsiy
https://nsportal.ru/shkola/khimiya/library/2022/12/29/tehkarta-k-uroku-sushchnost-i-klassifikatsiya-himicheskih-reaktsiy
https://infourok.ru/obzor-nemetallov-himiya-11-klass-5825127.html
https://infourok.ru/obzor-nemetallov-himiya-11-klass-5825127.html
https://app.onlineschool-1.ru/11-klass/himiya/metally1/article

MeToIbl IO3HAHMA B https://sites.google.com/site/himulacom/3BoHOK-Ha-YPOK/8-

KJIaCC-TIIEPBBINA-T01-00 YUEH U/ YPOK-2-METOAbI-[1I03HAHUS-B-
3.1 XUMUU. XUMUS U 9
XUMHUHN
KU3HDB https://nauka.club/khimiya/khimiya-v-zhizni-cheloveka.html
Wroro mo pazueny 9
OBILEE KOJIMYECTBO

YACOB I10 ITPOIT'PAMME 102 4 8



https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BF%D0%B5%D1%80%D0%B2%D1%8B%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-2-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B-%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D1%8F-%D0%B2-%D1%85%D0%B8%D0%BC%D0%B8%D0%B8
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BF%D0%B5%D1%80%D0%B2%D1%8B%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-2-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B-%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D1%8F-%D0%B2-%D1%85%D0%B8%D0%BC%D0%B8%D0%B8
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BF%D0%B5%D1%80%D0%B2%D1%8B%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-2-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B-%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D1%8F-%D0%B2-%D1%85%D0%B8%D0%BC%D0%B8%D0%B8
https://nauka.club/khimiya/khimiya-v-zhizni-cheloveka.html




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n

/

I

Tema ypoka

KoaunuecTBo 4acoB

Be
er
0

KonTpo
JbHbIE
padoTbI

IIpakTH
yecKkHne
padoThI

JlaTa
u3y4
eHUA

JJeKTpoHHbIe HH(POBbIe 00pa3oBaTebHbIE PeCypChl

[Ipenmer n
3HAYCHUE
OPraHNu4ecKou
XUMHH,
MPEACTABICHU
eo
MHOT000pa3uu
OpraHUYECKUX
COEOUHEHUN
Teopus
CTpOEHUSs
OpraHUYECKUX
COECUHEHUN
A.M.BbytiepoB
a

https://lib.myschool.edu.ru/content/5445
https://lib.myschool.edu.ru/content/15991

DNEeKTpPOHHOE
CTpOCHHUE
aToma
yriepoja
(ocHOBHOE U
BO30YXJIEHHOE
COCTOSTHUS).

https://orgchem.ru/chem1/p2 2.php https://orgchem.ru/chem1/p3 22.php

https://orgchem.ru/chem1/p4 5.php



https://lib.myschool.edu.ru/content/5445
https://lib.myschool.edu.ru/content/15991
https://orgchem.ru/chem1/p2_2.php
https://orgchem.ru/chem1/p3_22.php
https://orgchem.ru/chem1/p4_5.php

BanenTtHsie
BO3MOKHOCTH
aroMa
yIiiepoJa.
XuMHudecKkas
CBS3b B
OPraHN4YeCKUX
COCOUHCHUSIX.
MexaHN3MBI
o0pazoBaHus
KOBaJICHTHOH
CBSI3U,
CIIOCOOBI
pa3pbiBa
CBs3Cit

Bunrnr
HU30MEpHH:
CTPYKTYypHas,
MIPOCTPAHCTBE
HHasl.
DJIEKTPOHHBIE
3¢ dexTr B
MOJIEKYJax
OpraHUYECKUX
COECOUHEHUN

https://lib.myschool.edu.ru/content/856

[IpencraBnenu
€0
KJ1accupuKanu
HU

https://lib.myschool.edu.ru/content/16209



https://lib.myschool.edu.ru/content/856
https://lib.myschool.edu.ru/content/16209

CUCTEMATHUYEC
Kas
HOMEHKJIaTypa
(IUPAC)
OpraHUYECKUX
BEIIECTB

Knaccudukanu
sl peaKuuii B
OPraHn4ecKou
XUMUH.
Cucremarusaig
15001
000011eHNE
3HAHUH I10
TEME

https://lib.myschool.edu.ru/content/14927

KonTposbnas
pabora 1mo
Teme "
Teopernuecku
€ OCHOBBI
OPraHu4ecKou
xumuy "

https://shokulova.ucoz.ru/didaktika/kontrolnaja_rabota-1 po teme-
teoreticheskie osnovy.doc

AJKaHBbI.
TOMOJIOTHYECK
Wi psg, oomas
opmyua,
HOMEHKJIaTypa
U U30Mepus,
AIIEKTPOHHOE U

https://lib.myschool.edu.ru/content/5447



https://lib.myschool.edu.ru/content/14927
https://shokulova.ucoz.ru/didaktika/kontrolnaja_rabota-1_po_teme-teoreticheskie_osnovy.doc
https://shokulova.ucoz.ru/didaktika/kontrolnaja_rabota-1_po_teme-teoreticheskie_osnovy.doc
https://lib.myschool.edu.ru/content/5447

MIPOCTPAHCTBE
HHOE CTPOEHHUE
MOJIEKYI

du3nueckue u
XUMHYECKHE
CBOMCTBA
aJIKaHOB

https://lib.myschool.edu.ru/content/16012

Haxoxnenne
aJIKaHOB B
MIPUPOJIE.
Cnoco0n1
MTOJTYyYCHUS U
MIPUMEHEHHE
aJIKaHOB

https://orgchem.ru/chem?2/u27.php https://orgchem.ru/chem2/u28.php

10

Pewrenne
pacueTHBIX
3a/a4 Ha
ompezeNeHue
MOJIEKYJIIPHOU
hopmyIsI
OpraHHYECcKOTo
BEIIECTBA 10
MIPOJIyKTaM
CrOpaHus

https://lib.myschool.edu.ru/content/14266

11

Pewenne
pac4YE€THBIX
3a/1a4 Ha
ompeneaeHue
MOJIEKYJIAPHOU

https://lib.myschool.edu.ru/content/14266



https://lib.myschool.edu.ru/content/16012
https://orgchem.ru/chem2/u27.php
https://orgchem.ru/chem2/u28.php
https://lib.myschool.edu.ru/content/14266
https://lib.myschool.edu.ru/content/14266

bopmyIbl
OpPraHUYEeCKOTO
BEI[eCTBa I10
MacCOBBIM
JOJISIM aTOMOB
3JIEMEHTOB,
BXOJISAIINX B
ero COCTaB.

12

[MukinoankaHsI:
obmas
(opmyua,
HOMEHKJIaTypa
1 U30MEpHs,
0COOEHHOCTH
CTPOCHHS U
XUMHYECKUX
CBOMCTB,
CIIOCOOBI
MTOJTYYCHUS U
MIPUMEHCHHE

https://lib.myschool.edu.ru/content/16047

13

AJIKEeHBI:
TOMOJIOTHYECK
Ui psg, oommas
opmyua,
HOMEHKJIATYpa,
AIIEKTPOHHOE U
MPOCTPAHCTBE
HHOE CTPOCHHUE
MOJIEKYIT.

https://orgchem.ru/chem2/ué4.php

https://orgchem.ru/chem2/u41.php

https://orgchem.ru/chem2/u43.php



https://lib.myschool.edu.ru/content/16047
https://orgchem.ru/chem2/u4.php
https://orgchem.ru/chem2/u41.php
https://orgchem.ru/chem2/u43.php

CrpykrypHas
U LUC-TpaHC-
n30Mepust
AJIKEHOB

14

dusnyecKue u
XUMHYECKHE
CBOICTBA
AJIKEHOB.
[IpaBuno
MapKOBHHKOB
a

https://orgchem.ru/chem?2/u44.php

15

Okwucnenue
AJIKECHOB.
Bnusaue Buna
OKHUCIIATENA U
Cpenbl

https://orgchem.ru/chem2/u442.php

16

Cnoco0b1
MOJTyYCHUS U
MIPUMCHCHHE
AJIKEHOB

https://orgchem.ru/chem2/u45.php

https://orgchem.ru/chem2/u46.php

17

[IpakTnueckas
pabota Ne 1 mo
TeMe
"[lonyuenue
STHIICHA U
U3Y4YEHHE €r0o
CBOMCTB"

https://lib.myschool.edu.ru/content/14728

18

Pewrenne
pac4YE€THBIX

https://orgchem.ru/chem3/z_book.php#3



https://orgchem.ru/chem2/u44.php
https://orgchem.ru/chem2/u442.php
https://orgchem.ru/chem2/u45.php
https://orgchem.ru/chem2/u46.php
https://lib.myschool.edu.ru/content/14728
https://orgchem.ru/chem3/z_book.php#3

3a/1a4 Ha
OIpeeIeHUE
MOJIEKYJIIPHOM
bopmybl
OpPraHUYeCcKOro
BEIIECTBA

19

AnKagueHsl:
COIIPSDKEHHBIE,
M30JIMPOBAHHBI
<,
KYMYJIHPOBaHH
BIE.
Ocob6eHHOCTH
AIEKTPOHHOTO
CTPOEHUS

https://lib.myschool.edu.ru/content/962

20

XHUMHUYECKUE
CBOWCTBA
COMPSKEHHBIX
JTMEHOB

https://orgchem.ru/chem2/u53.php

21

CnocoOnbl
MOJTyYCHUS U
MIPUMCHECHHE
aJIKaJNEeHOB

https://orgchem.ru/chem2/u54.php

https://skysmart.ru/articles/chemistry/sposoby-polucheniya-i-primenenie-

alkadienov

22

DnacToMephl:
HaTypaJbHbII
CUHTETHUYECKU

€ Kay4dyKH.
Pesnna

https://lib.myschool.edu.ru/content/5448



https://lib.myschool.edu.ru/content/962
https://orgchem.ru/chem2/u53.php
https://orgchem.ru/chem2/u54.php
https://skysmart.ru/articles/chemistry/sposoby-polucheniya-i-primenenie-alkadienov
https://skysmart.ru/articles/chemistry/sposoby-polucheniya-i-primenenie-alkadienov
https://lib.myschool.edu.ru/content/5448

23

ANKUHBL:
TOMOJIOTHUECK
Ui psin, oOmmas
hopmyua,
HOMEHKJIATYpa,
JIEKTPOHHOE U
MIPOCTPAHCTBE
HHOE CTPOEHUE
MOJIEKYII,
¢buznueckue
CBONCTBA

https://orgchem.ru/chem2/u6.php
https://orgchem.ru/chem?2/u61.php
https://orgchem.ru/chem?2/u62.php

https://orgchem.ru/chem?2/u64.php

24

XnuMuueckme
CBOMCTBA
AJIKMHOB.
KaugecTBeHHBIE
peaKkuuu Ha
TPOWHYIO
CBS3b

https://orgchem.ru/chem2/u641.php

25

Peakuu
OKHUCJIEHUS
AJIKUHOB

https://orgchem.ru/chem2/u643.php

26

Crioco0Bbl
MOJIyYCHUS U
MIPUMCHECHHE
AJIKMHOB

https://orgchem.ru/chem2/u65.php

https://orgchem.ru/chem2/u66.php

27

Pewrenne
3a1au:
pacy€Tsl 10
YPaBHEHUIO

https://orgchem.ru/chem3/z35.php



https://orgchem.ru/chem2/u6.php
https://orgchem.ru/chem2/u61.php
https://orgchem.ru/chem2/u62.php
https://orgchem.ru/chem2/u64.php
https://orgchem.ru/chem2/u641.php
https://orgchem.ru/chem2/u643.php
https://orgchem.ru/chem2/u65.php
https://orgchem.ru/chem2/u66.php
https://orgchem.ru/chem3/z35.php

XUMHYECKON
peakuuu

28

Cucremarusaig
s U
000011IEeHE
3HAHUH 110
TeEME
"HenpenenbHbl
e
YTIICBOIOPOIBI

https://urok.1sept.ru/articles/532714

29

ApeHsl:
TOMOJIOTHYECK
Wi psij, oomIast
(opmyua,
HOMEHKJIaTypa.
DIJIEKTPOHHOE
u
MIPOCTPAHCTBE
HHOE CTPOEHHUE
MOJIEKYI
OcH301a U
TOJIyoJia, UX
buznveckue
CBOMCTBa

https://orgchem.ru/chem2/u7.php

https://orgchem.ru/chem2/u71.php

https://orgchem.ru/chem2/u72.php

30

XUMHNYECKUE
CBOMCTBA
apEHOB:

https://orgchem.ru/chem2/u73.php



https://urok.1sept.ru/articles/532714
https://orgchem.ru/chem2/u7.php
https://orgchem.ru/chem2/u71.php
https://orgchem.ru/chem2/u72.php
https://orgchem.ru/chem2/u73.php

peaknuu
3aMCIICHUA

31

XHUMHUYECKHE
CBOIiCTBa
apeHOB:
peakiuu
MPUCOEANHEHU
s, OKHCIIEHHE
TOMOJIOIOB
OeH3011a

https://orgchem.ru/chem2/u733.php
https://orgchem.ru/chem2/u734.php

32

OcobeHuocT
XUMHUUYCCKUX
CBOIICTB
CTUpOJIa

https://www.vyaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-
poluchenie-i-primenenie-6912880/re-e50d1927-208a-472¢c-9ca9-551509613891

33

CnocoOb1
MOJTYYCHUS U
MIPUMCHCHHE
apeHOB

https://orgchem.ru/chem2/u74.php
https://orgchem.ru/chem2/u75.php

34

I'enernueckas
CBSI3b MEXKTY
pa3IMYHBIMU
KJaccamu
yIIEBOIOPOIO
B

https://multiurok.ru/files/gienietichieskaia-sviaz-ughlievodorodov-i-ikh-proi.html

35

Pacuértnl mo
YpaBHEHUSIM
XUMHYECKUX
peaKuuu.
CucremaTtH3ail

https://nsportal.ru/shkola/khimiya/library/2013/05/22/urok-trening-po-resheniyu-

zadach-raznoy-stepeni-slozhnosti-po-teme



https://orgchem.ru/chem2/u733.php
https://orgchem.ru/chem2/u734.php
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://orgchem.ru/chem2/u74.php
https://orgchem.ru/chem2/u75.php
https://multiurok.ru/files/gienietichieskaia-sviaz-ughlievodorodov-i-ikh-proi.html
https://nsportal.ru/shkola/khimiya/library/2013/05/22/urok-trening-po-resheniyu-zadach-raznoy-stepeni-slozhnosti-po-teme
https://nsportal.ru/shkola/khimiya/library/2013/05/22/urok-trening-po-resheniyu-zadach-raznoy-stepeni-slozhnosti-po-teme

Hsl U
000011EeH1E
3HAHUH 110
TEME

36

Pemenne
pacdETHBIX
3a7a4 Ha
olpezeicHue
MOJIEKYJIIPHOM
(bopMyIbl
OpPraHUYeCKOIo
BEIllECTBA

https://orgchem.ru/chem3/z_book.php#4

37

[Ipuponusii
ra3. [lomytHbie
HeTsIHBIC
rasbl

https://uchitel.pro/upuponnsrii-ras/

38

Kamennsrit
yroJib U
MIPOIYKTHI €T0
nepepadboTKu

https://uchitel.pro/kaMeHHBIH-YTOJIb-HU-€r0-nepepadoTKa/

39

Hedtp u
crocoObl eé
nepepaboTKH.
I[Ipumenenue
MIPOJIYKTOB
nepepaboTKu
HepTH

https://multiurok.ru/files/razrabotka-uroka-khimii-v-10-klassie-nieft-sostav.html

40

lNanorenonpou
3BOJHBIE

https://uchitelya.com/himiya/67506-konspekt-uroka-galogenproizvodnye-
uglevodorodov.html



https://orgchem.ru/chem3/z_book.php#4
https://uchitel.pro/%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9-%D0%B3%D0%B0%D0%B7/
https://uchitel.pro/%D0%BA%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9-%D1%83%D0%B3%D0%BE%D0%BB%D1%8C-%D0%B8-%D0%B5%D0%B3%D0%BE-%D0%BF%D0%B5%D1%80%D0%B5%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0/
https://multiurok.ru/files/razrabotka-uroka-khimii-v-10-klassie-nieft-sostav.html
https://uchitelya.com/himiya/67506-konspekt-uroka-galogenproizvodnye-uglevodorodov.html
https://uchitelya.com/himiya/67506-konspekt-uroka-galogenproizvodnye-uglevodorodov.html

YIII€BOJOPOI0
B:
ANEKTPOHHOE
CTPOCHHE;
peaknuu
3aMCIICHUA
rajoreHa

41

[elictBue
IIeI0YeH Ha
raJIOTEHIIPOU3B
OJHEIE.
BzanmoneiicTs
ne
JIATaJIOreHaIKa
HOB C Marduem
M IIUHKOM

https://acetyl.ru/f/0430.php

42

Cucremartusail
" U
00001IeHNE
3HAHWH I10
pasueny
"Vraesonopon

bI

https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-obobshchenie-znaniy-
po-teme-uglevodorody-himiya-10-klass

43

KonTposbhHas
pabora 1o
TeMe
"VYrneBoaopon

bI

https://nsportal.ru/shkola/khimiya/library/2015/01/27/kontrolnaya-rabota-po-
teme-uglevodorody-10-klass-profilnyy-uroven



https://acetyl.ru/f/o430.php
https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass
https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass
https://nsportal.ru/shkola/khimiya/library/2015/01/27/kontrolnaya-rabota-po-teme-uglevodorody-10-klass-profilnyy-uroven
https://nsportal.ru/shkola/khimiya/library/2015/01/27/kontrolnaya-rabota-po-teme-uglevodorody-10-klass-profilnyy-uroven

44

IIpenenbHble
OJTHOATOMHBIE
CIIHPTBHIL:
TOMOJIOTHYECK
ui psin, oOmmas
opmyua,
CTpOCHHE
MOJIEKYII,
nzomepus,
HOMEHKJIATypa,
KJaccudukanu
s, pusnueckue
CBONCTBA

https://orgchem.ru/chem4/0211.php https://orgchem.ru/chem4/0212.php
https://orgchem.ru/chem4/0213.php https://orgchem.ru/chem4/024.php

45

XuMuueckme
CBOMCTBaA
MpeIETbHBIX
OJIHOATOMHBIX
CIIUPTOB

https://chemege.ru/ximicheskie-svojstva-spirty/

46

CnocoObl
MOJTyYCHUS U
MIPUMCHCHHE
OJHOATOMHBIX
CIIUPTOB

https://chemege.ru/poluchenie-spirty/

47

IIpocTeie
3upsI:
HOMEHKJIaTypa
U U30Mepus,
0COOEHHOCTH
(buznuecKkux u

https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy



https://orgchem.ru/chem4/o211.php
https://orgchem.ru/chem4/o212.php
https://orgchem.ru/chem4/o213.php
https://orgchem.ru/chem4/o24.php
https://chemege.ru/ximicheskie-svojstva-spirty/
https://chemege.ru/poluchenie-spirty/
https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy

XUMHUYCCKHUX
CBOMCTB

48

MHOT0aTOMHEBI
€ CIIUPTHL:
STUJICHTIUKOJI
b U TJIMIICPHUH,
uX
¢buznueckue u
XUMHYECKUE
CBOMCTBaA

https://lib.myschool.edu.ru/content/15008

49

Cnoco0n1
MOJYYEHUS U
IIPUMEHEHUE
MHOTOAaTOMHBI
X CITUPTOB

https://uchitel.pro/MHOr0aTOMHBIE-CITUPTHL/

50

denour:
CTpPOCHHUE
MOJIEKYJIBI,
buznveckue
CBOMCTBA.
ToxcuyHOCTH
(dheHona

https://lib.myschool.edu.ru/content/5023

51

XUMHNYECKUE
CBOMCTBA
(dheHona

https://himija-online.ru/organicheskaya-ximiya/fenol/ximicheskie-svojstva-
fenolov.html

52

Cnoco0Obl
MOJTyYCHUS U
MPUMEHEHHE
¢benona

https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-ego-gomologov



https://lib.myschool.edu.ru/content/15008
https://uchitel.pro/%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%B0%D1%82%D0%BE%D0%BC%D0%BD%D1%8B%D0%B5-%D1%81%D0%BF%D0%B8%D1%80%D1%82%D1%8B/
https://lib.myschool.edu.ru/content/5023
https://himija-online.ru/organicheskaya-ximiya/fenol/ximicheskie-svojstva-fenolov.html
https://himija-online.ru/organicheskaya-ximiya/fenol/ximicheskie-svojstva-fenolov.html
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-ego-gomologov

53

[IpakTnueckas
pabota Ne 2.
Pemenne
HKCTIEPUMEHTA
JBHBIX 33724
10 TEME
"CnupTsl U
(benoubr"

https://urok.1sept.ru/articles/660894

54

CucreMaTu3ail
15581
000011IeHNE
3HAHUH I10
TEME

https://lib.myschool.edu.ru/content/5023

55

AJpaeruanl u
KCTOHBI:
ANEKTPOHHOE
CTpPOCHHE
KapOOHMIBHOM
TPYIIIBI;
TOMOJIOTHYECK
ue psjpl,
oOmas
opmyua,
HU30MepHUs U
HOMEHKJIaTypa

https://lib.myschool.edu.ru/content/4072

56

Anbaeruasl u
KCTOHBI:
¢uznyeckue
CBOMCTBA,;

https://orgchem.ru/chem4/0331.php

https://orgchem.ru/chem4/0341.php



https://urok.1sept.ru/articles/660894
https://lib.myschool.edu.ru/content/5023
https://lib.myschool.edu.ru/content/4072
https://orgchem.ru/chem4/o331.php
https://orgchem.ru/chem4/o341.php

peakuuu
MPUCOEIUHEHU
s

57

Peakmuu
OKHUCJICHHUS U
KauyeCTBEHHEBIE
peakiuu
aNbAETUIOB U
KETOHOB

https://orgchem.ru/chem4/0345.php

https://nsportal.ru/shkola/khimiya/library/2018/09/09/himicheskie-svoystva-

aldegidov-i-ketonov

58

Cnoco0n1
MOJY4YEHUS
aIbJICTUJIOB U
KECTOHOB

https://lib.myschool.edu.ru/content/14934

59

OIHOOCHOBHEI
€ TIpeieIbHbIC
KapOOHOBBIE
KUCJIOTBHI,
0COOEHHOCTH
CTPOCHHS UX
MOJIEKYJT

https://orgchem.ru/chem4/041.php

https://orgchem.ru/chem4/043.php

https://orgchem.ru/chem4/044.php

60

Nzomepust u
HOMEHKJIaTypa
KapOOHOBBIX
KHUCIIOT, UX
buznveckue
CBOMCTBA

https://orgchem.ru/chem4/041.php

https://orgchem.ru/chem4/045.php

61

XUMHNYECKHUE
CBOMCTBA
MpEIEIbHbBIX

https://lib.myschool.edu.ru/content/14945



https://orgchem.ru/chem4/o345.php
https://nsportal.ru/shkola/khimiya/library/2018/09/09/himicheskie-svoystva-aldegidov-i-ketonov
https://nsportal.ru/shkola/khimiya/library/2018/09/09/himicheskie-svoystva-aldegidov-i-ketonov
https://lib.myschool.edu.ru/content/14934
https://orgchem.ru/chem4/o41.php
https://orgchem.ru/chem4/o43.php
https://orgchem.ru/chem4/o44.php
https://orgchem.ru/chem4/o41.php
https://orgchem.ru/chem4/o45.php
https://lib.myschool.edu.ru/content/14945

OJHOOCHOBHBIX
KapOOHOBBIX
KHCJIOT

62

OcobenHoctn
CBOICTB
MYpaBbUHOMU
KHCIIOTHI.
Mmuoroo6pasue
KapOOHOBBIX
KHCIIOT

https://urok.1sept.ru/articles/638540

63

Ocob6eHHOCTH
CBOMCTB:

Her CICIIbHBIX
i
apoOMaTHYECKH
X KapOOHOBBHIX,
JTUKapOOHOBBIX
KHUCJIOT.

https://oblakoz.ru/conspect/533190/himicheskie-svoystva-nepredelnyh-i-

aromaticheskih-karbonovyh-kislot

https://acetyl.ru/f/0065.php

http://zadachi-po-khimii.ru/organic-chemistry/dvuxosnovnye-nasyshhennye-i-

nenasyshhennye-karbonovye-Kkisloty.html

64

Oco0eHHocTH
XUMHYECKUX
CBOMCTB
TUAPOKCHKAPO
OHOBBIX
KHUCJIOT.
IIpencraButen
U BBICIIIUX
KapOOHOBBIX
KHUCJIOTIO

https://openedo.mrsu.ru/catalog/Estestvennie/2013/Kurs%20lekcii%20p0%20org
anicheskoi%20himii%20Burtasov/310.html
https://chemege.ru/karbonovye-kisloty/



https://urok.1sept.ru/articles/638540
https://oblakoz.ru/conspect/533190/himicheskie-svoystva-nepredelnyh-i-aromaticheskih-karbonovyh-kislot
https://oblakoz.ru/conspect/533190/himicheskie-svoystva-nepredelnyh-i-aromaticheskih-karbonovyh-kislot
https://acetyl.ru/f/o065.php
http://zadachi-po-khimii.ru/organic-chemistry/dvuxosnovnye-nasyshhennye-i-nenasyshhennye-karbonovye-kisloty.html
http://zadachi-po-khimii.ru/organic-chemistry/dvuxosnovnye-nasyshhennye-i-nenasyshhennye-karbonovye-kisloty.html
https://openedo.mrsu.ru/catalog/Estestvennie/2013/Kurs%20lekcii%20po%20organicheskoi%20himii%20Burtasov/310.html
https://openedo.mrsu.ru/catalog/Estestvennie/2013/Kurs%20lekcii%20po%20organicheskoi%20himii%20Burtasov/310.html
https://chemege.ru/karbonovye-kisloty/

65

ITonsatue o
MIPOU3BOTHBIX
KapOOHOBBIX
KHCJIOT

https://orgchem.ru/chem4/0462.php

66

CriocoOsr
IOJIy4YEHHUS U
IIPUMEHEHHUE
KapOOHOBBIX
KHCIIOT

https://orgchem.ru/chem4/047.php

https://infourok.ru/material.htmIl?mid=38033

67

CnosxHeIe
3upsIL:
TOMOJIOTHYECK
Wi psij, ootmast
(opmyua,
H30MEpHS U
HOMECHKJIaTypa

https://orgchem.ru/chem4/04622.php

68

dusnyeckue u
XAMHYECKHE
CBOMCTBA

a¢hupoB

https://lib.myschool.edu.ru/content/14700

69

Pemenne
pacUETHBIX
3aJ1a4: 1o
YpaBHEHUIO
XUMHYECKOH
peakuuu, Ha
OIIpECIICHUE

MOJIEKYJIAPHOU

bopmyIbl

https://dzen.ru/a/XzuwgdNZbOrawTth



https://orgchem.ru/chem4/o462.php
https://orgchem.ru/chem4/o47.php
https://infourok.ru/material.html?mid=38033
https://orgchem.ru/chem4/o4622.php
https://lib.myschool.edu.ru/content/14700
https://dzen.ru/a/XzuwgdNZb0rawTth

OpraHu4ecKoro
BEILIECTBA

70

[IpakTnueckas
pabota Ne 3.
Pemenue
IKCIIEPUMEHTA
JBHBIX 3a/1a4
o TeMe
"KapboHoBbIE
KHCIIOTHI.
CrnoxHbie

s¢upsr"

https://lib.myschool.edu.ru/content/15007

71

Kupsr:
CTpOEHHUE,
dbuznveckue u
XUMHYECKHE
CBOWCTBA
(ruapoiinz)

https://orgchem.ru/chem4/04623.php

72

Oco0eHHocTH
CBOMCTB
KHUPOB,

CoJIep KaIInX
OCTaTKH
HeTIpeICIIbHBIX
KUPHBIX
KHCIo0T. XKupsl
B MPUPOJIE

https://pandia.org/text/82/282/67135.php

73

Mpzia kak
COJIM BBICIIINX

https://kopilkaurokov.ru/himiya/uroki/mylo-i-sintietichieskiie-moiushchiie-

sriedstva



https://lib.myschool.edu.ru/content/15007
https://orgchem.ru/chem4/o4623.php
https://pandia.org/text/82/282/67135.php
https://kopilkaurokov.ru/himiya/uroki/mylo-i-sintietichieskiie-moiushchiie-sriedstva
https://kopilkaurokov.ru/himiya/uroki/mylo-i-sintietichieskiie-moiushchiie-sriedstva

KapOOHOBBIX
KHUCIIOT, UX
MOIOIIee
NEUCTBUE.
ITonsarue o
CHHTCTHYCCKH
X MOOIIMX
cpencTBax
(CMCOC)

74

I'eneTnueckas
CBSI3b
YIJIEBOJOPO/IO
BHU
KHUCJIOPOJICOIE
prKaImx
OPraHN4eCKuX
BEIIIECTB

https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-

kislorodsoderzhaschih-organicheskih-soedineniy

75

Pacuéter no

yYpaBHEHUSAM
XUMHYECKUX
peakuui

https://100ballov.kz/mod/page/view.php?id=3088

76

CucreMaTu3zaig
s U
000011EHNE
3HAHHH I10
TEME

https://nsportal.ru/shkola/khimiya/library/2019/07/30/obobshchayushchiy-urok-

po-organicheskoy-himii-10-kl

77

Oo1mas
XapaKTePUCTHUK
a YTJIeBOJIOB U

https://orgchem.ru/chem4/06.php



https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://100ballov.kz/mod/page/view.php?id=3088
https://nsportal.ru/shkola/khimiya/library/2019/07/30/obobshchayushchiy-urok-po-organicheskoy-himii-10-kl
https://nsportal.ru/shkola/khimiya/library/2019/07/30/obobshchayushchiy-urok-po-organicheskoy-himii-10-kl
https://orgchem.ru/chem4/o6.php

KI1accuuKaiu
s yIIIEBOIOB
(MOHO-, - 1
MOJICaXapHIbI

)

78

MoHocaxapung
bl: pU3NYECKHE
CBONCTBA U
HaX0X/IEHUE B
pupoie

https://orgchem.ru/chem4/061.php

79

[IpumeneHne
TJIFOKO3bI, €€
3HAa4YCHHUE B
KU3HEIIEATEIIb
HOCTH
Opranusma

https://infourok.ru/metodicheskaya razrabotka uroka himii tema glyukoza 10

klass-576437.htm

80

Jucaxapu bl
caxaposa,
MajbTO3a U
JIAKTO34a.
Haxoxnenue B
MpUpPOJIE U
MIPUMEHCHHE
JUCaxapuIoB

https://orgchem.ru/chem4/062.php

81

ITonucaxapun
bl: CTPOEHHUE
MaKpOMOJIEKYJT
, buznueckue
1 XUMHUYECKHUE

https://lib.myschool.edu.ru/content/15488



https://orgchem.ru/chem4/o61.php
https://infourok.ru/metodicheskaya_razrabotka_uroka_himii_tema_glyukoza_10_klass-576437.htm
https://infourok.ru/metodicheskaya_razrabotka_uroka_himii_tema_glyukoza_10_klass-576437.htm
https://orgchem.ru/chem4/o62.php
https://lib.myschool.edu.ru/content/15488

CBOIiCTBA,
IIPUMEHEHNE

82

ITonsaTue 00
I/ICKYCCTBCHHI)I
X BOJIOKHaXx

https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-
voloknah

83

Pemenne
pacyeTHBIX
3aja4 Ha
OnpeeseHue
JIOJTH BBIXOJIa
MpPOJIyKTa
peaKuuu ot
TEOPETHYECKHU
BO3MOJKHOT'O

https://orgchem.ru/chem3/z365.php

84

Cucrematu3ail
" U
000011IEHNE
3HAHWH I10

pasneny

https://nsportal.ru/shkola/khimiya/library/2013/05/21/urok-obobshcheniya-i-
sistematizatsii-znaniy-po-teme-uglevody

85

KonTposbnas
pabora 1mo
TeMe
"Kucnopoacon
eprKaIiue
OpraHuyecKue
coeMHeHus"

https://lib.myschool.edu.ru/content/15521

86

AMUHBIL:
KJ1accupuKanu
s, CTPOCHHUE

https://orgchem.ru/chem5/n5.php



https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://orgchem.ru/chem3/z365.php
https://nsportal.ru/shkola/khimiya/library/2013/05/21/urok-obobshcheniya-i-sistematizatsii-znaniy-po-teme-uglevody
https://nsportal.ru/shkola/khimiya/library/2013/05/21/urok-obobshcheniya-i-sistematizatsii-znaniy-po-teme-uglevody
https://lib.myschool.edu.ru/content/15521
https://orgchem.ru/chem5/n5.php

MOJIEKY,
oOras
opmyua,
nu30Mepus,
HOMEHKJIaTypa
u Ppu3nIecKue
CBOICTBa

87

XnuMuyeckme
CBOMCTBaA
anupaTHIECKU
X aMHHOB

https://orgchem.ru/chem5/link v23.htm

88

Annann:
CTpOCHUE
aHWJIMHA,
0COOEHHOCTH
XUMHYECKUX
CBOMCTB
aHWJIMHA

https://orgchem.ru/chem5/link_v23.htm

89

Croco0b1
MOJTyYCHUS U
MpUMEHEHHE
anudpaTHICCKU
X aMUHOB

https://chemege.ru/aminy/

90

AMHMHOKHCIIOT
BI:
HOMEHKJIaTypa
U U30Mepus,
¢uznyeckue
CBOMCTBA.

https://lib.myschool.edu.ru/content/15494



https://orgchem.ru/chem5/link_v23.htm
https://orgchem.ru/chem5/link_v23.htm
https://chemege.ru/aminy/
https://lib.myschool.edu.ru/content/15494

OTaenbHbIE
MIPEICTaBUTEN
U o-
AMHHOKHUCIIOT

91

XHUMHUYECKHE
CBOIiCTBa
aMUHOKHCJIOT,
X
OUOJIOTTYECKO
€ 3HaucHUe
aMUHOKHCJIIOT.
Cunres u
TUPOIIN3
MENTHI0B

https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminokislot

92

benkn xax
MIPUPOTHBIE
TTOJIMMEPHI;
CTPYKTYPBI
0eaKoB

https://kardaeva.ru/90-dlya-uchenika/10-klass/177-belki-prirodnye-polimery-

sostav-i-stroenie-belkov

93

XUMHAYECKHE
CBOMCTBA
O€JIKOB

https://himija-online.ru/organicheskaya-ximiya/belki/ximicheskie-svojstva-
belkov.html

94

AzoTcoaepxa
IIue
reTepOIUMKINY
€CKHE
COCIMHCHMUS.
Hyxknennossie
KHUCIIOTHI:

https://videouroki.net/razrabotki/konspiekt-uroka-po-khimii-v-10-klassie-
gietierotsiklichieskiie-soiedinieniia.html
https://nsportal.ru/shkola/biologiya/library/2011/11/27/nukleinovye-kisloty



https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminokislot
https://kardaeva.ru/90-dlya-uchenika/10-klass/177-belki-prirodnye-polimery-sostav-i-stroenie-belkov
https://kardaeva.ru/90-dlya-uchenika/10-klass/177-belki-prirodnye-polimery-sostav-i-stroenie-belkov
https://himija-online.ru/organicheskaya-ximiya/belki/ximicheskie-svojstva-belkov.html
https://himija-online.ru/organicheskaya-ximiya/belki/ximicheskie-svojstva-belkov.html
https://videouroki.net/razrabotki/konspiekt-uroka-po-khimii-v-10-klassie-gietierotsiklichieskiie-soiedinieniia.html
https://videouroki.net/razrabotki/konspiekt-uroka-po-khimii-v-10-klassie-gietierotsiklichieskiie-soiedinieniia.html
https://nsportal.ru/shkola/biologiya/library/2011/11/27/nukleinovye-kisloty

COCTaB,
CTPOCHHUE U
OMOJIOTHYECKa
s POJIb

95

[IpakTnueckas
pabota Ne 4.
Pemenne
IKCIIEPUMEHTA
JIBHBIX 337134
10 TEME
"AzoTconepxa
LI1e
OpraHUYECKHE
COCaUHCHUSA"

https://znanio.ru/media/p r a K tich es kavarab ot a azotsoderzhas

chie organicheskie veschestva aminy i aminokisloty-112449

96

[IpakTnueckas
pabota Ne 5.
Pemenne
IKCIIEPUMEHTA
JIBHBIX 3a/a4
10 TEME
"Pacrio3HaBaH
He
OpPraHUYECKUX
coequHeHun"

https://nsportal.ru/shkola/khimiya/library/2020/04/08/prakticheskaya-rabota-po-

himii-na-temu-reshenie-eksperimentalnyh

97

KonTposbhHas
paboTa 1o
TeMe
"AzoTcoaepxa
e

https://uchitelya.com/himiya/206076-kontrolnaya-rabota-azotsoderzhaschie-

organicheskie-veschestva-10-klass.html



https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://nsportal.ru/shkola/khimiya/library/2020/04/08/prakticheskaya-rabota-po-himii-na-temu-reshenie-eksperimentalnyh
https://nsportal.ru/shkola/khimiya/library/2020/04/08/prakticheskaya-rabota-po-himii-na-temu-reshenie-eksperimentalnyh
https://uchitelya.com/himiya/206076-kontrolnaya-rabota-azotsoderzhaschie-organicheskie-veschestva-10-klass.html
https://uchitelya.com/himiya/206076-kontrolnaya-rabota-azotsoderzhaschie-organicheskie-veschestva-10-klass.html
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IInacTmaccsl.
Yrunuzanus u
nepepaboTka
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https://foxford.ru/wiki/himiya/plastmassy-i-ih-proizvodstvo

https://www.chemistry-expo.ru/ru/articles/2016/utilizaciya-plastmassy/
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Bousokna:
HaTypaJbHBIE,
HCKYCCTBEHHBI
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Ha3HA4YEeHUS

https://resh.edu.ru/subject/lesson/4777/
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https://sites.google.com/site/himulacom/3BoHoK-Ha-ypok/1 0-Kacc-TpeTU-roa-

00yuenus/ypok-105-npaxtuueckasg-padbora-9-pacro3sHaBaHue-IUIaCTMACC
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https://foxford.ru/wiki/himiya/plastmassy-i-ih-proizvodstvo
https://www.chemistry-expo.ru/ru/articles/2016/utilizaciya-plastmassy/
https://resh.edu.ru/subject/lesson/4777/
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-105-%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0-9-%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D0%BB%D0%B0%D1%81%D1%82%D0%BC%D0%B0%D1%81%D1%81
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-105-%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0-9-%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BF%D0%BB%D0%B0%D1%81%D1%82%D0%BC%D0%B0%D1%81%D1%81
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"Pacrio3HaBaH
M€ IIacTMAace
H BOJIOKOH"

O06o0mmenue u
CHUCTEeMaTHU3aI[
Hs U3Y4EHHOI'0
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KYJISIpHBIE
coequHeHus"”

http://56bits.ru/materials/khimiya/10/glava-7-visokomolekulyarnie-

soedineniya/67-obobshchenie-znanij-po-kursu-organich/

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

10



http://56bits.ru/materials/khimiya/10/glava-7-visokomolekulyarnie-soedineniya/67-obobshchenie-znanij-po-kursu-organich/
http://56bits.ru/materials/khimiya/10/glava-7-visokomolekulyarnie-soedineniya/67-obobshchenie-znanij-po-kursu-organich/
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https://lib.myschool.edu.ru/content/5775
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AIIEKTPOHHBIX
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KBaHTOBBIC
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https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-
stroenie-atoma-i-jelektronnye-konfiguracii
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I XUMHYECKHUX
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AIIEMEHTHI)

https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-
stroenie-atoma-i-jelektronnye-konfiguracii

Pacnipenenenue
3JIEKTPOHOB MO
aTOMHBIM
opOuTaIIM

https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-

stroenie-atoma-i-jelektronnye-konfiguracii

ONEeKTpOHHBIE
KOH(Urypanuu
aTOMOB

https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-

stroenie-atoma-i-jelektronnye-konfiguracii
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stroenie-atoma-i-jelektronnye-konfiguracii
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https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/zakonomernosti-
izmenenija-svojstv-jelementov-i-ih-soedinenij



https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-stroenie-atoma-i-jelektronnye-konfiguracii
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https://multiurok.ru/files/obobshchieniie-i-sistiematizatsiia-znanii-po-
tiema.html
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https://lib.myschool.edu.ru/content/5628
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KPUCTAJUTHIECK
WX PEIIeTOK U
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https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/tipy-himicheskih-svjazej

https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/tipy-kristallicheskih-

reshetok
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pacTBopax

https://lib.myschool.edu.ru/content/16206
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HaCBIIIEHHBIC U
HEHAaCBIIICHHBI

https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-

rastvorenie-7048764

https://chemege.ru/kristallogidraty/
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https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/tipy-himicheskih-svjazej
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/tipy-kristallicheskih-reshetok
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/tipy-kristallicheskih-reshetok
https://lib.myschool.edu.ru/content/16206
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764
https://chemege.ru/kristallogidraty/
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https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/massovaja-dolja-
veshhestva-v-rastvore
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https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-
neorganicheskih-veshhestv-i-ih-nomenklatura

19
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https://lib.myschool.edu.ru/content/15303
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https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/massovaja-dolja-veshhestva-v-rastvore
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-neorganicheskih-veshhestv-i-ih-nomenklatura
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-neorganicheskih-veshhestv-i-ih-nomenklatura
https://lib.myschool.edu.ru/content/15303
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https://lib.myschool.edu.ru/content/15265
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https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-

himicheskih-reakcij



https://lib.myschool.edu.ru/content/15265
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-himicheskih-reakcij
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-himicheskih-reakcij
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Tennossie
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XUMUYECKUX
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Tepmoxumunuec
KHE YpaBHEHHUS

https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/teplovoj-jeffekt-

himicheskoj-reakcii-termohimicheskie-uravnenija
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Breraucnenus
110 YPaBHEHUSIM
XUMHYECKIX
peakuuii u
TEPMOXUMUYEC
KUM
YpaBHEHUSIM

https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-

egje/zadachi-na-raschety-po-uravnenijam-himicheskih-reakcij

24
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XUMHYECKOH
peakuuu, e€
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(hakTopoB.
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KaTajau3aTopbl

https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/skorost-reakcii

25

T'oMorennsie u
reTeporeHHbIe
peakuuu

https://vk.com/wall-170501255 17287

26

IIpaxTrueckas
pabota Ne 1 o
teMe "BnusHue

https://nsportal.ru/shkola/khimiya/library/2019/01/27/prakticheskaya-rabota-
no2-skorost-himicheskih-reaktsiy



https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/teplovoj-jeffekt-himicheskoj-reakcii-termohimicheskie-uravnenija
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/teplovoj-jeffekt-himicheskoj-reakcii-termohimicheskie-uravnenija
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/zadachi-na-raschety-po-uravnenijam-himicheskih-reakcij
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/zadachi-na-raschety-po-uravnenijam-himicheskih-reakcij
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/skorost-reakcii
https://vk.com/wall-170501255_17287
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OO6paTtumbie u
HeoOpaTUMBbIe
peaKIuu.
XHUMUYECKOE
paBHOBecHe

https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/himicheskoe-
ravnovesie-smeshhenie-himicheskogo-ravnovesija

28
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pabota Ne 2 o
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Ppa3INYHBIX
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MTOJIOKEHHE
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https://foxford.ru/wiki/himiya/prakticheskaya-rabota-smeschenie-
himicheskogo-ravnovesiya
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DIJIEKTPOJIUTHY
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JIACCOIIHAIINS.
CuinpHble U
caa0ble
ANEKTPOJIUTHI.
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JHCCOIHAIAN

https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/jelektroliticheskaja-

dissociacija-jelektrolitov-v-vodnyh-rastvorah

30

HNonnHoe
MIPOU3BEICHUE
BoJibl. Cpena

https://lib.myschool.edu.ru/content/15240



https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/himicheskoe-ravnovesie-smeshhenie-himicheskogo-ravnovesija
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COJICH.
Peakmun,
MPOTEKAIOIINE
B pacTBOpax
AEKTPOJIUTOB

https://lib.myschool.edu.ru/content/15227
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[TpakTnueckas
pabota Ne 3 o
TeMe
"Xumuueckue
peaxiuu B
pacTBopax
3IEKTPOJIUTOB"

https://multiurok.ru/files/razrabotka-zaniatiia-eliektivnogho-kursa-po-
khimii.html
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BOCCTaHOBHTEI
bHBIC PCAKIIUU.
Baxwueimme
OKHUCJIUTENIN U
BOCCTaHOBHTEI
i

https://lib.myschool.edu.ru/content/15204
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AIIEKTPOHHOTO
(2TEeKTOHHO-

https://uchitel.pro/Mmeron-3yekTpoHHOr0-0a1anca/
https://urok.1sept.ru/articles/520408



https://lib.myschool.edu.ru/content/15227
https://multiurok.ru/files/razrabotka-zaniatiia-eliektivnogho-kursa-po-khimii.html
https://multiurok.ru/files/razrabotka-zaniatiia-eliektivnogho-kursa-po-khimii.html
https://lib.myschool.edu.ru/content/15204
https://uchitel.pro/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE-%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81%D0%B0/
https://urok.1sept.ru/articles/520408
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https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/jelektroliz-rasplavov-i-
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https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-
THUIIOB . . R . ey
jelektroliz-rasplavov-i-rastvorov-solej-shhelochej-i-kislot
CucremMatu3zail
Ui u
000011IEHNE . s L . . .
38 S https://infourok.ru/obobschenie-i-sistematizaciya-znaniy-po-teme-himicheskie-
reakcii-3635467.html
TeEME
"XuMHUUecKue
peakuun"
KonTposbhHas
39 pabora 1o Teme https://nsportal.ru/shkola/khimiya/library/2012/11/11/kontrolnaya-rabota-po-
"XUMHUECKHE teme-khimicheskie-reaktsii-11-klass
peakuun"
Ilomoxenune
40 HEMETAJIOB B https://multiurok.ru/files/konspekt-uroka-po-khimii-11-klass-obshchaia-
[lepuoanuecko kharak.html

U cucreMe
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XUMHYECKUX
3neMeHToB /l.
W. Mennencepa
1 0COOEHHOCTHU
CTPOCHHUS UX
aTOMOB.
duznueckue
CBOMCTBaA
HEMETAJIOB
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Amnorponus
HEMETaJJIOB
(Ha mpumepe
KHACIIOPO/a,
cepsl, hochopa
U yriepo/a)

https://foxford.ru/wiki/himiya/allotropiya

42

Bonopon:
MOJTydCHHE,
(buzuveckue u
XUMHYECKUE
CBOMCTBA.
Maapuabt

https://chemege.ru/hydrogen/
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TI'anorensr:
HaXOoXXIEHUE B
MIPUPO/IE,
CIIOCOOBI
MOJTy4eHus,
¢duznyeckue u
XUMHYECKHE
CBOMCTBA

https://chemege.ru/halogens/



https://foxford.ru/wiki/himiya/allotropiya
https://chemege.ru/hydrogen/
https://chemege.ru/halogens/
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I'anmorenoBo0
pOIBI.
Baxneimme
KHUCJIOPOJCOAED
JKalme
COCTMHEHUS
raJiIoreHOB

https://foxford.ru/wiki/himiya/galogenovodorody-ih-svoystva

https://prosto-o-slognom.ru/chimia/518 kislorodsoderzhawie galogeny.html
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JlaboparopHblie
51
MIPOMBIIIJICHHBI
€ CIIOCOOBI
MTOJTyICHUS
rajJIoreHOB.
[IpumeneHne
raJIoreHOB U UX
COEIUHEHUN

https://kardaeva.ru/89-dlya-uchenika/9-klass/159-prakticheskaya-rabota-

reshenie-eksperimentalnykh-zadach-po-teme-galogeny

46

[IpakTuueckas
pabota Ne 4,
Pewrenne
AKCIEPUMEHTA
BHBIX 33J1a4 IO
TeMe
"T"anorensr"

https://pandia.ru/text/80/245/95583.php

47

Kucnopon:
n1abopaToOpHbBIC
i
MIPOMBIIIITICHHBI
€ CITOCOOBI
MOJTy4eHUs,

https://chemege.ru/kislorod/
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¢busnveckue u
XUMHUYECKUE
CBOMCTBA.
O30H.
IIpumenenne
KHUCIIOpOJia U

030Ha
https://multiurok.ru/files/tieorietichieskii-matierial-po-khimii-na-tiemu-
OKcuIbl 1
48 o osn.html
POKCHILEL https://foxford.ru/wiki/himiya/peroksidnye-soedineniya
Perenie 3a1au htt_ps://sue_ncefor_\_/ou.ru/tem_atl_(?heskle-zadarTl|a-dI|a-podqotovk|-k-
egje/tematicheskij-test-na-himiju-vodoroda-i-galogenov
49 | pa3sTUIHBIX i . . P )
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-
THUIIOB . . .. . . ey . .
egje/tematicheskij-test-na-svojstva-soedinenij-kisloroda-i-sery
Cepa:
HaxXO)KXIECHUE B
MIPUPOJIE,
CIIOCOOBI e
50 https://foxford.ru/wiki/himiya/sera
MTOJTYyYCHHUS,
(buznveckue u
XAMHYECKHE
CBOMCTBA
CepoBogopo, )
51 POBOLOPOA https://uchitel.pro/coenMHeHUs-cepbl-CEPOBOIOPOA-CYIbh U/
cynbGhuIbI
Kucnoponcone
pxamme
COEIMHEHUST L . L
52 Cepfl https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery
Oco0OeHHOCTH

CBOMWCTB
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CepHOU
KHCJIOTBI

53

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAI
BHBIX 3374 10
teme "Cepa u
eé
coeMHEeHUS"

https://kardaeva.ru/89-dlya-uchenika/9-klass/197-prakticheskaya-rabota-4-

reshenie-eksperimentalnykh-zadach-po-teme-sera-i-ee-soedineniya
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A3zor:
HaXO0XJEHUE B
TIPUPOIE,
CIIOCOOBI
MOJTy4YCHHUS,
buznveckue u
XUMHYECKUE
CBOMCTBA.
AmMuaxk,
HUTPHUIBI

https://foxford.ru/wiki/himiya/azot
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Kucnoponcone
pKarme
COEIMHEHHS
a3oTa.
OcobenHoctTu
CBOMCTB
a30THOM
KHUCJIOTBI

https://chemege.ru/nitrogen/



https://kardaeva.ru/89-dlya-uchenika/9-klass/197-prakticheskaya-rabota-4-reshenie-eksperimentalnykh-zadach-po-teme-sera-i-ee-soedineniya
https://kardaeva.ru/89-dlya-uchenika/9-klass/197-prakticheskaya-rabota-4-reshenie-eksperimentalnykh-zadach-po-teme-sera-i-ee-soedineniya
https://foxford.ru/wiki/himiya/azot
https://chemege.ru/nitrogen/

56

IIpumeHenune
a30Ta u ero
COCOUHCHU.
A3o0THEBIE
yInoOpeHust

https://infourok.ru/urok-po-himii-promyshlennoe-proizvodstvo-azotnyh-

udobrenij-11-klass-6498366.html

57

docdop:
HaXO0XJEHUE B
pUpoJIe,
CIIOCOOBI
MOJTyYeHUS,
¢buznueckue u
XUMHYECKHE
CBOMCTBA.
dochuas u

dhochun

https://chemege.ru/ximiya-fosfora/
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OKcuInl
ocdopa,
hochopconepx
alue KUCIOTHI.
Comu
dhochopHoi
KHUCTIOTBI

https://www.n-asveta.by/dadatki/madelny urok/2021/n09/kupriyanchik.pdf

59

I[Ipumenenue
dbocdopa u ero
COEIUHEHUN.
docdopHbIe
ynoOpeHus

https://multiurok.ru/index.php/files/primenenie-fosfora-v-promyshlennosti.html
https://itexn.com/4873 fosfornye-mineralnye-udobrenija-vidy-svojstva-
fosfornyh-udobrenij.html
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IIpaxTrueckas
pabota Ne 6.

https://5terka.com/node/10048



https://infourok.ru/urok-po-himii-promyshlennoe-proizvodstvo-azotnyh-udobrenij-11-klass-6498366.html
https://infourok.ru/urok-po-himii-promyshlennoe-proizvodstvo-azotnyh-udobrenij-11-klass-6498366.html
https://chemege.ru/ximiya-fosfora/
https://www.n-asveta.by/dadatki/madelny_urok/2021/n09/kupriyanchik.pdf
https://multiurok.ru/index.php/files/primenenie-fosfora-v-promyshlennosti.html
https://itexn.com/4873_fosfornye-mineralnye-udobrenija-vidy-svojstva-fosfornyh-udobrenij.html
https://itexn.com/4873_fosfornye-mineralnye-udobrenija-vidy-svojstva-fosfornyh-udobrenij.html
https://5terka.com/node/10048

Pemenune
AKCIIEPUMEHTAI
BHBIX 33124 10
TeMme "A30T U
dochop u ux
coeuHeHHS"
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Yraepon:
HaXOXXICHUE B
MIPUPO/IE,
AJUTOTPOTIHBIE
MO U (UKAITIY;
¢buznueckue u
XUMHYECKUE
CBOIICTBA,
MIPUMEHEHHE

https://multiurok.ru/index.php/files/podgruppa-ugleroda-khimiia-11-klass.html
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Oxkcun
yraepoma(ll),
OKCHI
yraepoga(lV),
yTOJIbHAS
KHCJIOTa U €€
cou

https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/himicheskie-svojstva-

ugleroda-i-kremnija
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Pemenue 3amau
Pa3IMYHBIX
TUIIOB

https://chemege.ru/zadanie-31-uglerod-i-kremnii/

64

Kpemunii:
HaXO0JXJICHHUE B
IIPUPOJE,
crocoObl

https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/himicheskie-svojstva-

ugleroda-i-kremnija
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MOJTy4EHUs,
¢busnveckue u
XUMUYECKHE
CBOMCTBA

65

Oxcupg
kpemuusi(1V),
KpEeMHUEBast
KHUCIIOTA,
CHJTKATBI

https://foxford.ru/wiki/himiya/soedineniya-kremniya
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[Ipumenenne
KPEMHHSI ¥ €TO
COCIUHCHUH.
Creko, ero
MOJIy4YEHHE,
BHU/IbI CTEKJIA

https://sites.google.com/site/abrosimovachemy/materialy-v-pomos-

ucenikam/distancionnoe-obucenie/9-klass/kremnij-i-ego-soedinenia
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Pemrenue 3agau
Pa3IUYHBIX
THUIIOB

https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-

svojstva-soedinenij-ugleroda-i-kremnija
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Cucremartu3ail
Hs U
00001IeHNE
3HAHWH I10
TEME
"Hemerannsr"

https://infourok.ru/konspekt-uroka-po-himii-11-klass-tema-obobshenie-i-

sistematizaciya-znanij-po-teme-nemetally-6046379.html
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KonTposbhHas
paboTa 1o Teme
"Hemertannsr"

https://infourok.ru/klass-kontrolnaya-rabota-prof-nemetalli-3685574.html

70

Anamus
pe3ynbTaToOB

https://4ege.ru/trening-gia-himiya/64871-kontrolnaja-po-teme-nemetally.html
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KOHTPOJIbHOU
paboTHI,
KOPPEKIHUS
OIMO0K

71

Ilonoxenue
METaJIJIOB B
[Iepnoanuecko
H cucTeme
XUMHUYCCKUX
DJIEMEHTOB.
Ocob6eHHOCTH
CTPOCHHS
AIEKTPOHHBIX
000JI0UEK
aTOMOB
METaJIOB

https://www.vyaklass.ru/p/himija/11-klass/kharakteristika-metallov-

7200709/metally-obshchie-svoistva-metallov-7183914
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Ob6mue
buzuveckue
CBOMCTBA
METaJJIOB.
[Ipumenenne
METaJJIOB B
ObITY U
TEXHHUKE

https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-

7200709/metally-obshchie-svoistva-metallov-7183914/re-c2c4269e-9e38-456e-

87f5-989ddee406f3
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CrutaBel
METAaILIIOB.
Koppo3us
METAaJlJIOB

https://multiurok.ru/files/splavy-metallov-1.html

https://urok.1sept.ru/articles/528466
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Pemenue 3amau
pa3Iu4HbBIX
THUIIOB

https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-
himiju-shhelochnyh-i-shhelochnozemelnyh-metallov-magnija-i-aljuminija
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DNEeKTPOXUMHUY
€CKHUH psf
HaIpsHKEHUN
METaJIJIOB.
Ob6uue
CrocoObI
MOJTyYCHUS
METaJIJIOB

https://chemtoday.ru/ehrn/
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-metallov
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OOmas
XapaKTEPUCTHUK
a MeTajiioB |A-
TPYIIIBI
[Tepuonuecko
W CHCTEMBI
XUMHYECKUX
9JIEMEHTOB.
Harpwuii u
KaJIuii:
MOJIy4eHue,
(dbuzuveckue u
XUMHYECKUE
CBOMCTBA,
MIPUMEHEHUE
MPOCTBIX
BEIIECTB U UX
COCOUHEHHI

https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/himicheskie-svojstva-

shhelochnyh-metallov
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OO6mas
XapaKTEPUCTHUK
a MCTaJIJIOB
[HA-rpymms
[Iepunoanuecko
W CHCTEMEI
XUMHYECKUX
DJIEMEHTOB.
Marnnit n
KaJTBITHM
MOJTydeHHE,
¢buznueckue u
XUMHYECKUE
CBOIICTBA,
MPUMEHECHHE
MPOCTHIX
BEIIIECTB U UX
COEIUHEHUN

https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/himicheskie-svojstva-
metallov-iia-gruppy
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KécrtkocTh
BOJKBI U
CIIOCOOBI €&
yCTpaHEeHHs

https://multiurok.ru/files/konspekt-uroka-khimii-v-11-klasse-po-teme-
zhidkie.html
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ATIOMUHUNIN:
MOJIy4eHue,
(dbuznvecKue u
XUMUYCCKUE
CBOMCTBA,
MIPUMEHEHHE

https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/himicheskie-svojstva-
aljuminija
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QTIOMUHUS, UX
MIpUMEHEHHE

https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/harakternye-

himicheskie-svojstva-osnovanij-i-amfoternyh-gidroksidov
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Pemrenue 3agau
pa3snIA4HBIX
THUIIOB

https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-

himicheskie-svojstva-osnovanij-i-amfoternyh-gidroksidov
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pabota Ne 7.
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JKCIIEPUMEHTAI
BHBIX 3a7a4 10
TeMe
"Metauibl
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https://lib.myschool.edu.ru/content/14929
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OOmas
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rpyr)
IIepnoanuecko
W CHCTEMBI

https://infourok.ru/obobschayuschaya-tablica-na-temu-harakteristika-metallov-

pobochnih-podgrupp-kl-2774553.html
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https://chemege.ru/chrom/
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COCIUHCHMS
Maprasiia.
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OKHCIIUTEILHBI
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https://foxford.ru/wiki/himiya/stroenie-i-svoystva-margantsa-i-eqo-soedineniy
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AKCIIEPUMEHTAIT
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TEME
"MeTanisl
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https://znanio.ru/media/prakticheskaya rabota metally pobochnyh podgrupp i

ih soedineniya 11 klass kartochka putevoditel-172944
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Pemenue 3amau
Pa3IMYHBIX
TUIIOB

https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-

himicheskie-svojstva-soedinenij-medi-cinka-i-zheleza

https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-

himiju-hroma-i-marganca
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O06o06mIeHNEe 1
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https://nsportal.ru/shkola/khimiya/library/2018/06/14/obobshchayushchiy-urok-
po-teme-metally-11-klass
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paboTta 1o Teme
"Meramibr"

https://nsportal.ru/shkola/khimiya/library/2021/07/27/kontrolnaya-rabota-3-po-
teme-metally-11-klass
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pe3ynbTaToB
KOHTPOJIbHOU
paboThl,
KOpPPEKLIHS
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https://znanio.ru/media/kontrolnaya rabota po teme metally 11 klass himiya
-189011
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YCTOWYHBOTO
pPa3BUTHUSA
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Hay4HBIX
METOax
HCCIIEI0BAHUS
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https://zaochnik.ru/blog/metody-issledovanija-v-himii/

95

Hayunsie
IIPUHLIMIIBI
OpraHu3anuu
XHUMHUYECKOTO
IIPOU3BOJICTBA.
[IpomeliieHH
b€ CHIOCOOBI
MIOJIyYEHUS

https://foxford.ru/wiki/himiya/nauchnye-printsipy-organizatsii-himicheskogo-
proizvodstva
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BEIIECTB

96

XuMHueckoe
3arpsi3sHEHUE
OKpYyKaromen
Cpelibl ¥ €ro
IIOCJICACTBUA

https://uchitel.pro/xuMuyeckoe-3arpsi3HeHue-OKpyKaroen-c/
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Xumus 1
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YEeJI0BEKa.
JlekapcTBEHHBI
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https://him.1sept.ru/article.php?1D=200900704
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https://rosuchebnik.ru/material/himiya-i-pischa-himiya-11-klass-razrabotka-
uroka/
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napghroMepHbIe
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briToBas
XUMHUSA

https://nsportal.ru/npo-spo/estestvennye-
nauki/library/2015/06/29/kosmeticheskie-sredstva
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CTPOUTCIILCTBC.

Baxmneiiue
CTPOUTEIIbHBIE
H
KOHCTPYKIMOH

https://foxford.ru/wiki/himiya/himiya-v-stroitelstve
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https://nsportal.ru/shkola/khimiya/library/2012/09/15/urok-igra-v-11-klasse-po-
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