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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JOCTHXKEHHM OOydarouuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4yeHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOW XapaKTepUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B IMPOrpaMMe MO XMMHUHU NPETyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€TCcsl BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHOM COCTABIISAIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCs, BEIOPABIINX OMpPENeEHHBINA TPO(UIIb
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBHOM MPOTPAMMBI  CpeaHEro ooOImero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3aluu y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeneneHuu NoaxXo10B K 0TOOPY U CTPYKTYPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJN€HHOM YpOBHE M3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKUUH, pACCMAaTPUBAEMBIX C TOUKH 3PEHUS] XUMUYECKON KHHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLEcCax M JIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 00JbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduiast OoJbIINI yAENbHBINM Bec OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTh», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKl XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMI SKOJIOTHIECKON 0€30I1aCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJIUMBIX JJII TPUOOPETCHHS YMEHUW OpPHEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu NepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMNA LENOCTHOM CHUCTEMBI CpEJHEro oOmero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIbI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNM B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9nciIo 4acoB, MPETYCMOTPEHHBIX JIJIST M3YUCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE cpeqiHero o0riero oopasoBanusi, coctasisieT 272 gaca: B 10 kimacce — 170
yacoB (5 yaca B Hezento), B 11 kinacce — 102 yaca (3 yaca B HeZIeI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKOM XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSX. Tumbl TruOpuUIM3allM aTOMHBIX oOpOuTanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYeCKUX COeAMHEHUU. MOJeKyIsipHblE U  CTPYKTYpHBbIE  (OPMYJIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHuyeckux BeunlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJIENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPU3ALINH,
JNErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas (Gopmylia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEIIECHUS B O-TOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanvie). OCOOCHHOCTH 3ICKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHUCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuE MOJieKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENoUd. B3auMoaencTBUE TUTaIOTEHAIIKAHOB C MAarHuE€M M LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBpalICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U TAJION€HIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKLUHU 3aMEIICHHS, B3aUMOJIECUCTBHE C OPraHUYeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco0Ob!I ostyueHus U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aJIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkIatypa. Dusndeckue cBOMCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. IloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAsA, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIOKO3bI: PEAKIIMU C YHACTUEM CITUPTOBBIX U AJIbACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B mpupoje u npuMmenenue. [lonucaxapuapl: Kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJy4YeHHe 3PHUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTa B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
dbenonb», «KapooHoBbie KUCTOTHL. ClI0KHBIE A3(DUPBD.

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWwIMHA. B3auMHoe BIusiHUE Tyl aTOMOB B MOJIeKyJie aHWIMHA. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOkucoTEl. HoMeHknaTypa u nuzomepus. OTaenbHble IPEICTaBUTENN O
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @DU3NYecKue CBOMCTBA  AMHHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHbie nonumepsl. IlepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JCHATypauus OENKOB MpH HarpeBaHUM, LBETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJIEHUE C 0o0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOro BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHWE KakK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCIEPUMEHT, MOJEJNb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, IbIXaHUE, OENKH, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorusi: mNUIIEBBIE TPOIYKTHI, OCHOBBI PAIIOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX OBJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuUMHUYECKasi CBSI3b. BHUIBI XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoneKyIIIpHbIE B3aUMOICHCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

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

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHbix cucremax. MctuHuble pacTBophl. [lpencraBinenue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanms 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. | pUBHAIILHBIE
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIuM MPU XUMUYECKHX peakiusix. TermaoBeie 2hPEKThl XUMUUECKUX PEAKIIUM.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIE peaklMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsl. DakTophl, BIMAIONIME HA TOJOKEHUE XHUMHUYECKOIO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX pPacTBOPOB: KHUCJIOTHAs, HEUTpaibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIW. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE PEaKIuii MOHHOTO 0OMEHa, OTpe/iesieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonmoxenne HemeraiuioB B llepuoguueckor cucreMe XUMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMU M HEMEeTaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWMCTBA. ['Mapuabl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHHUS TajoreHoB. JlabopaTopHble U MPOMBIITUICHHBIE CTIOCOOBI MOTYYEHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B npupojAe, CIOCOObI TONy4YeHUS, (U3HUECKHE WU
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MONy4deHUs, (U3NYECKUe U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cBoiictBa. dochunpr u pochun. Oxcuasl docdhopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxaenue B mpupoze, crnocoObl MONMy4deHHs, (pU3MUECKHe U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX O00JO0YEeK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHUN: noydeHue, (GUu3ndeckrue 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[lepuonueckoi CUCTEMBI XUMUYECKHUX DJIIEMEHTOB.

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

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

duznyeckrue U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Tlonyuenue u npuMeHeHHe xeme3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/Ia M TMAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHne
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOAON (BO3MOYKHO HCIIOJIb30BAHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUs yeiaoBeyecTBa. [loHsTue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbllIIeHHBIE CTIOCOOBI MOMYYEHUSI METAILJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



XUMHSI AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib Xxumuu B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaabHbIe YA00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEM PpPAcCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce ocynIecTBIETCS YEpe3 MCIOIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KiIacCUu(UKaIius, MepuogunIHOCTh, HAOIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, O0OBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACANbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

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

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAJIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpECAa M I03HABAaTEJIbHBIX MOTMBOB B IOJYYEHUUM M MOCIEAYIOIIEM
aHai3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

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

4) popMupoBaHus KYJbTYPHbI 310POBbS:

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

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

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

5) TPy10BOI0 BOCIMTAHUS:

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

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

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

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

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

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

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

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

YHUBEpCAJIbHbIC yueOHbIEC NIEUCTBUSA (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrH4YecKue AeMCTBHUS:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakiuu — MpH PELICHUU y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKHX
peaxkuuu;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIA fA3BIK B KayecTBe CpeACTBa MHpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUSA:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIIACOBAHMS TMO3ULIUNA B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii ajroput™ ACHCTBUM mpu
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI ESITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHMHM THPEIMETHbIE pPe3yJbTaTbl MPEACTaBICHbI IO ToJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTMYECKON, SHEPIeTUUECKON U



MUIIEBON 0€30MMacCHOCTH, B PA3BUTHUU MEAMIIMHBI, CO3JaHUU HOBBIX MATEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe »JKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aToMHbIE OpPOWTAIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTYpHbIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reomeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB M T'PYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOoBeKa, OOIMUX  HAyYHBIX  MPUHIUIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYJ OPTaHUYECKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



W3TOTaBIMBATH MOJIEIIA MOJIEKYJl OPTaHUYECKUX BEMIECTB IS UILTIOCTPAINH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MIPEAICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOIb, (eHos, (QopManbIerujl, aueTaibJeruj, aieToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIGHTHAas M HOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaThb  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKUHOB, apPOMAaTHYECKHUX YTJIICBOJOPONIOB, CIHUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKUX PEaKIWA C WCIOJBb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3aMMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE MPUUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4ECHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTEepUAIbHOTO E€IWHCTBA MHpA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMKN C HCIOJIb30BaHUEM (PHU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
GbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CropaHus, IUNIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJB30BaTh MOJYYECHHBIE 3HAHUS JJISl IPUHSITUSL TPAMOTHBIX pPEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU YTJIEBOJOPOJOB pPA3IMUYHBIX KIIACCOB W
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHUS, MPEJACTABISATh B pa3iaudyHorl (opme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIECHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadbarbiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEJMIIMHBI, CO3JaHUHM HOBBIX MaTE€pPUAlIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHHE  CHCTEMOH  XHUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPUUATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.11. MeHnneneeBa, 3aKOH COXpaHEHHSI MACChI BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA W CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PAaCTBOPAX M JUCIEPCHBIX CHUCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOPMUPOBAHHOCTh YMEHUSI HMCIOJIb30BAaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB M  yPAaBHCHUM XHUMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3Y;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHMMOCTH, YYacTHUIO KaTaju3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIIECTBOBAHUE TI'E€HETUYECKOU CBSI3M MEXKJIY HEOPraHMYECKMMM BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; PEeaKIuii MOHHOTO OOMEHa MyTEM COCTABJICHUS WX TOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C Yy4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XAPAKTEP
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XHMHUYECKUX SIBJICHUH, HMMEIOIIMX MECTO B TMPUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JJAaHO B BHJIE PAcTBOpaA C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEPUMEHT  (MpOBEACHHE  peakluii  HMOHHOrO  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCTIIEPUMEHTANBHBIX 3ada4 1o Temam «Mertamne» U «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHHI: COOTIOIATh TIPABHUIIA IMOJIb30BAHMS XUMUYECKOU
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbS, OKPYKAIOIIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpPMHPOBAHHOCTh YMEHUMN: OCYHIECTBIISTH 1EJICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTpiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
. bu6mmoreka [IOK
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHS OPTaHUYECCKUX coequHeHni A. M 18 https://m.eds00.1U
' 5 P P A S Bubanorexa PO
yhieposa https://resh.edu.ru
Hroro mo pazueny 18
Pasnen 2. YraeBonopoabt
bu6mmoreka [IOK
21 [IpenenbHble yrieBOogOpOABI — AJKAHBI, 9 1 https://m.edso0.ru
' [UKJI0ATIKAHbBI bubanorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
99 HenpenenbHble yrieBogOpOIbl: alKEHBIL, 19 https://m.edso0.ru
' alIKaJuEHBbI, aJJKMHBI Bbubmmoreka POIII
https://resh.edu.ru
bu6mmorexa [IOK
https://m.edso0.ru
2.3 ApomaTudeckue yrieBogopoabl (apeHbl 14
P y AOPOAEI (apeHBT) bubnmnorexa POIII
https://resh.edu.ru
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U HX 4 bubnmoreka [JOK
' nepepadoTKa https://m.edso00.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Bubmmorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
2.5 ["a0reHnpOU3BOIHBIE YTIIEBOLOPOI0B 6 hitps://m.eds00.u
' P a yr ALOpOAL Bubmmorexa POIII
https://resh.edu.ru
Hroro mo pazueny 52
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust
bu6mmoreka [IOK
https://m.edsoo.ru
3.1 C . D 14
[MPTBL FOCHOT bubanorexa POII
https://resh.edu.ru
) bu6mmorexka [IOK
KapOonumnbpHbIe COeTUHEHUS: allbJIETUIbI U
https://m.edsoo.ru
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClI0KHBIE 32
- bubanorexa POIII
3HpEL. JKupsl https://resh.edu.ru
bu6mmorexa [IOK
https://m.edsoo.ru
3.3 vy 15
TIICBOIRT bubmuorexka POIII
https://resh.edu.ru
Hroro no pazneny 61
Pa3znea 4. A3oTconepxkaiye OpraHudecKkue coe{uHeHust
4.1 Hutpocoennnenus 2
bubmuorexa [JOK
4.2 AMUHBI. AMHUHOKHUCIIOTHI. benku 17 hitps://m.edso0.1u
' ' ) Bubnuorexa POIII
https://resh.edu.ru
4.3 ['eTepornukimueckre coeTMHEHUS 5 bu6mmoreka [IOK



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://m.edsoo.ru
bubauoreka POII
https://resh.edu.ru

Hroro no pazgeny 24
Paszgea S. BoicokoMoJieKky/JIsipHbIE COeINHEHU S
bubmuorexa [JOK
51 BrIicOKOMOJIEKYJIIpHBIE COCTMHECHUSI 6 https//m.edsoo.1
' YIIp A bubnurorexa POIII
https://resh.edu.ru
Hroro no pazneny 6
Pa3nen 6. **Cepooprannueckue coequHeHus **
6.1 ‘ Cepoopranuyeckue cCoeIMHEHUS 2
HToro no pazneny 2
Pa3pnen 7. PesepBHoe Bpems
7.1 ‘ PesepBHOE Bpemst 7
**Uroro no pazgeny ** 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
. bubnunoreka LIOK
Crtpoenue atoma. [lepnoandeckuii 3aKoH
https://m.edsoo.ru
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 14
M Bubmuorexa POIII
anemenToB /1. I. Meneneena https://resh.edu.ru
bubnunoreka LIOK
19 Ctpoenue BemniecTBa. MHOroooOpasue 20 1 https://m.edsoo.ru
' BEIIECTB Bubamnorexa PAIII
https://resh.edu.ru
bubmmoteka IIOK
https://m.edsoo.ru
1.3 X 30 1 4
MMUYECKUE peakluu Eu6morexa POLI
https://resh.edu.ru
Hroro no paszneny 64
Paszgen 2. Heopranuueckast Xumusi
bubnunorexa LIOK
https://m.edsoo.ru
2.1 H 50 1 5
CMETaILIbL Bubnuorexa POIII
https://resh.edu.ru
bubnunorexa LIOK
https://m.edsoo.ru
2.2 M 42 1 5
CTaLIH Bubnuorexa POIII

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Hroro mo pazneny 92
Pa3zgen 3. XumMus u ;Ku3HbL
bubnunorexa LIOK
31 MeToapl MO3HAHUS B XUMUHU. XUMHUSA U 9 https://m.edsoo.ru
' KU3Hb Bubmmorexa POIII
https://resh.edu.ru
Hroro mo pazueny 9
Pa3znen 4. Peseps Pemenne 3ana4
4.1 ‘ Pemenue 3amau 5
HTroro 5
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 14



https://m.edsoo.ru/
https://resh.edu.ru/




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

Koan4yecTBO 4acos

Bcer
0 ble paboThI

KonTpoabu

IIpakTHyeck
ue padoTsl

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTebHbIE
pecypcsl

[Ipeamer u 3HaueHue
OpraHu4eCcKon
XUMUH,
MPEACTABICHUE O
MHOT'000pa3uu
OpraHUYEeCKUX
COETUHEHUN

[TprunnbI
MHOTr000pa3us
OpraHNUYecKuX
COEIMHEHU I

bubmuoreka [{OK https://m.edsoo.ru bubianoreka
POIII https://resh.edu.ru

bubmuoreka [{OK https://m.edsoo.ru bubanoreka
POIII https://resh.edu.ru

Pemenne 3anay Ha
BBIBO/{
MOJIEKYJISIPHOU
(bopMmyIbI
OpPraHUYECKOTO
COEIMHEHUS 110
MacCOBBIM J0JSIM
aTOMOB XUMHUYECKUX
JJIEMEHTOB,
BXOJIAIIUX B €r0
COCTaB.

bubnmoreka [{OK https://m.edsoo.ru bubnuoreka
POUI https://resh.edu.ru

DJIEKTPOHHOE

bu6mmoreka [IOK https://m.edsoo.ru bubmmroreka



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

CTPOCHHE aToMa
yriieposia (OCHOBHOE
1 BO30OYXIEHHOE
COCTOSIHHS ).
Banentarie
BO3MOYKHOCTH aToMa
yriepoja

Tunel ruGpuaU3aun

POIII https://resh.edu.ru

bubmuoreka [{OK https://m.edsoo.ru bubianoreka

> aroma aTOuM HpIX POIII https://resh.edu.ru
opburaneit yrnepoaa
XumMuyecKas CBs3b B
OpraHUYEeCKUX
COC/IMHECHUSIX.
6 MexaHu3MbI bubmuoreka [{OK https://m.edsoo.ru bubanoreka
o0pa3oBaHUs POII https://resh.edu.ru
KOBaJICHTHOM CBSI3H,
CIOCOOBI pa3pbiBa
CBsI3ei
Teopus crpoeHus
7 OpraHUYEeCKUX bu6nuoreka LIOK https://m.edsoo.ru bubanorexa
coennHeHnl A. M. PO https://resh.edu.ru
Bbyrneposa
8 I(;IZZT;E;ZHC bubnmoreka [{OK https://m.edsoo.ru bubnuorexa
PO https://resh.edu.ru
H30MEpOB.
9 CrpykTypHas bu6mmoreka IIOK https://m.edsoo.ru bubmmroreka
U30MEpHS. POIII https://resh.edu.ru
10 [IpoctpancTBeHHas bubmuoteka [{OK https://m.edsoo.ru bubiamnoreka

U30Mepust

POIII https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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ONEeKTPOHHBIE

1 ;%?:II;T];;E bu6mmoreka LIOK https://m.edsoo.ru bubnnoreka
PO https://resh.edu.ru
OpraHUYEeCKUX
COETUHEHUN
12 OO;;?{?;:?KT;CCH bubmuoreka I{OK https://m.edsoo.ru bubianoreka
. POIII https://resh.edu.ru
COCIMHEHU.
Cucremarudeckas
13 EIICEJM:;\Ig;aTypa bubnuoreka I{OK https://m.edsoo.ru bubanoreka
PO https://resh.edu.ru
OpraHUYEeCKUX
BEILIECTB
Knaccudukanms
14 peaknuii B bubmmorexa LIOK https://m.edsoo.ru bubmnorexa
. PO https://resh.edu.ru
OpraHUYECKON XMMHUHI
15 ;:;z;{;ijmecmx but6mmoreka IIOK https://m.edsoo.ru bubnuoreka
. PO https://resh.edu.ru
OpraHUYECKON XUMHUHI
OxucaurenpHo-
16 BOCCTaHOBHUTEIBHBIE bubnmoreka [{OK https://m.edsoo.ru bubnuoreka
peakuuu B POIII https://resh.edu.ru
OpraHN4YeCKOM XUMHH
OxucauTenpHo-
17 BOCCTaHOBHUTEJBHBIE bubnmoreka [{OK https://m.edsoo.ru bubnuoreka
peakuuu B POIII https://resh.edu.ru
OpraHN4eCKONM XUMHH
18 CucremaTtuzanus u

000011eH e 3HAHUN
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o TeMe
"TeopeTnueckue
OCHOBBI
OpraHu4ecKou
xumun"

AJKaHbI:
TOMOJIOTHYECKUH PsifI,
oOuras popmyina,
HOMEHKJIATypa U

bubanoreka POIII

19 n3omepus, -https://resh.edu.ru/subject/lesson/6151/

JEKTPOHHOE U

MIPOCTPAHCTBEHHOE

CTPOCHHE MOJICKYJT
20 SHH;II:EZSE:: 1 bu6nmuorexa POII

. :https://resh.edu.ru/subject/lesson/6151/

CBOICTBA aJIKaHOB

dusnueckue u [udposas Gubnmoreka):https://app.onlineschool-
21 XUMHUYECKHE 1.ru/10-klass/himiya/predelnye-uglevodorody-

CBOMCTBA aJIKaHOB alka/article

Haxoxnenne

QJIKAaHOB B ITPUPOZE. [Tudposas Gubmmoreka):https://app.onlineschool-
22 CriocoObI mosryyeHust 1.ru/10-klass/himiya/predelnye-uglevodorody-

Y IPUMEHEHUE alka/article

AJIKaHOB

[IpakTnueckas

pabora Nel
23 H3rorosienue

Mozaeaeu

OpraHNu4YeCKHUX



https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article

MOJIEKYIL.
HNuctpykrax o Th

[uknoankaHbl:
obmras popmyina,
HOMEHKJIaTypa U

[Tpesenranus (MHPOYPOK):

24 n30Mepus, https://infourok.ru/prezentaciya-po-himii-na-temu-
0COOEHHOCTH cikloalkani-klass-2250393.html
CTPOCHHUS U
XUMHAYECKHUX CBOICTB
Crioco6bl nosTy4eHust [Tpezentanus (MHOOYPOK):

25 Y IPUMEHEHHUS https://infourok.ru/prezentaciya-po-himii-na-temu-
LUKJIOAJIKAHOB cikloalkani-klass-2250393.html
Pemenne pacu€rHbix
3a1a4 Ha
ompeereHue
MOJIEKYJISIPHON Buneoypox (MHTEPYPOK):

(bopMybl https://interneturok.ru/lesson/chemistry/10-

26 OpraHUYeCcKOro klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-
BeIIecTBa Mo sostav-organicheskih-veschestv-prosteyshaya-i-
MacCOBBIM JOJIIM molekulyarnaya-formuly
ATOMOB DJIEMEHTOB,

BXOIANIUX B €TI0
COCTaB.
Cucremaruzanus u
000011IeHNEe 3HAHNHI

27 " n
1o TeMaM " AJIKaHBI
n "[uxnoankansr"

28 AJIKEHBDI: Bubnuoreka

TOMOJIOTUYECKUU P,

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



https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://resh.edu.ru/subject/lesson/5412/

29

30

31

32

obmrast popmyna,
HOMEHKJIATypa,
JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CrpykTypHas u nuc-
TpaHC-U30MEpHS
AJIKEHOB

duznyeckue u
XHUMHYECKHE
CBOICTBA aJIKCHOB.
[IpaBuno
MapkoBHHKOBa

dusznyeckue u
XHUMHUYECKHE
CBOICTBA aJKCHOB.
[IpaBuno
MapkoBHHKOBa

CriocoObl mosryyeHust
U IPIMEHECHUE
AJIKCHOB

Pemrenne pacu€rHbIx
3a/1a4 Ha
olpezeeHue
MOJIEKYJISIPHOU
(bopMyIibI
OpraHUYeCKOT0
BELICCTBA

(POIL):https://resh.edu.ru/subject/lesson/5412/

(POIL):https://resh.edu.ru/subject/lesson/5412/

(POIL):https://resh.edu.ru/subject/lesson/5412/

[Tpesentauuss(MH®OYPOK):https://infourok.ru/kons
pekt-uroka-po-himii-na-temu-reshenie-zadach-na-
vivod-formuli-organicheskogo-veschestva-klass-
3946056.html

33

AJKagueHsl;

Ypok (Hudposas



https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html

CONPSKEHHBIE, oubmmoTeka):https://app.onlineschool-1.ru/10-
M30JIUPOBAHHBIC, klass/himiya/alkadieny-kauchukil/article
KYMYJIUPOBaHHBIE.
OcobenHoctu
ANEKTPOHHOTO
CTpOEHUS
XUMHYECKHUE v
CBOICTBa pox (Hudposas .
34 S — oubmoTeka):https://app.onlineschool-1.ru/10-
p klass/himiya/alkadieny-kauchukil/article
JCHOB
XuMHYECKHue v
CBOICTBa pox (Hudposas .
35 O— oubmoTeka):https://app.onlineschool-1.ru/10-
P klass/himiya/alkadieny-kauchukil/article
JTMEHOB
Crioco6bl moTy4eHust Vpox (Ludposas
36 U IPUMEHEHUE oubanoreka):https://app.onlineschool-1.ru/10-
AJKAMEHOB klass/himiya/alkadieny-kauchukil/article
[Ipuponnslii u VYpox (Hudposas
37 CUHTETUYECKU o6ubnmoreka):https://app.onlineschool-1.ru/10-
Kayuyku. Pe3una klass/himiya/alkadieny-kauchukil/article
Pemenne pacueTHbIX
Buneoypok
3a/Ja4 Ha BBEIYUCIICHUE . .
(MHTEPYPOK):https://interneturok.ru/lesson/chemist
38 10 ypaBHEHUSIM -
ry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-
XUMHUYCCKUX
. po-teme-nepredelnye-uglevodorody
peakIuii.
CucremaTtu3zanus u
0000111eHEe 3HAHUHT
39 8

no temMaM "AnkeHb!"
u "AnkaagueHs!"



https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody

AJIKUHBI:
TOMOJIOTMYECKUHN i,
obmas hopmyia,
HOMEHKJIATypa,

Ypok (Lludposas

40 AJIEKTPOHHOE U oubmmoTeka):https://app.onlineschool-1.ru/10-
MIPOCTPAHCTBEHHOE klass/himiya/alkiny/article
CTPOEHHE MOJIEKYI,
¢buznyeckue
CBOICTBA
v
XuMHUYECKne pox (Llucpposas .
41 . oubmoTeka):https://app.onlineschool-1.ru/10-
CBOMCTBA aJIKUHOB - . .
klass/himiya/alkiny/article
Y OBa
Xumuueckue poi (Lugpposas .
42 . oubnmoTeka):https://app.onlineschool-1.ru/10-
CBOMCTBA aJIKUHOB - . .
klass/himiya/alkiny/article
KauectBennsie Vpox (Ludposas
43 peakuuu Ha TPOWHYIO oubanoreka):https://app.onlineschool-1.ru/10-
CBSI3b klass/himiya/alkiny/article
CrniocoOsl nostyueHus VYpox (Hudposas
44 Y IPUMEHEHNE oubanoreka):https://app.onlineschool-1.ru/10-
ATKHUHOB klass/himiya/alkiny/article
Pemenue 3amau: Buneoypok
45 pacy€Tsl O (MHTEPYPOK):https://interneturok.ru/lesson/chemist
YPaBHEHUIO ry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-
XUMHYECKON peaKiuu po-teme-nepredelnye-uglevodorody
CucremaTtuzanus u
0000111eHNE 3HAHUN O
46 »

IpEaACIIbHBIX U
HEMIPCACIIbHBIX



https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody

YIIIEBOIOPOIaX

47

ApEHBI:
FOMOJIOTUYECKUU PSI,
obmras popmyina,
HOMEHKJIaTypa,
HU30Mepus.

Vpox (PO1I):https://resh.edu.ru/subject/lesson/4775/

48

DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ
OcH30J1a ¥ TOJIyOJIa,
ux (puznyeckue
CBOMCTBA

Vpox (POII):https://resh.edu.ru/subject/lesson/4775/

49

50

XUMHUYECKHE
CBOMCTBa O€H3011a

XUMHUYECKHE
CBOMCTBA OeH301a

Vpox (PO1I):https://resh.edu.ru/subject/lesson/4775/

VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4775/

51

OpueHTtupyroiiee
JICHCTBUE
3aMECTHUTEIeH B
O€H30JILHOM KOIBIIE

VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4775/

52

53

XuMuyeckme
CBOMCTBA apEHOB:
peakiuu
MIPUCOETUHEHMUS,
OKHCJICHHUE
TOMOJIOTOB OEH30J1a

OcobennocTH

XUMHUYECKUX CBOMCTB
CTUpOJIA

Ypoxk (POII):https://resh.edu.ru/subject/lesson/4775/

Ypok (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-ill/article



https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article

CriocoObI mosryyeHus

54 Y IPUMEHEHHUE VYpoxk (POII):https://resh.edu.ru/subject/lesson/4775/
apeHOB
55 Pemenue 3agau no
TeMe «ApEeHbD)
Pemenue pacy€Tubix
3a/1a4 Ha
onpeeecHue
56 MOJIEKYJISIPHOM Buneoypok: http://school-collection.edu.ru/
bopmyIbl
OpPraHHYECKOTO
BEILIECTBA
I'enernueckas cBs3b Ypoxk (Lludposas
57 MEXKYy pa3INYHbIMU oubmmoTeka):https://app.onlineschool-1.ru/10-
KJjaccamu klass/himiya/geneticheskaya-svyaz-mezhdu-
YTIIEBOJIOPOJIOB klass6/article
I'enernueckas cBs3b VYpox (Hudposas
58 MEXAY pa3IuYHbIMHA oubmmoTeka):https://app.onlineschool-1.ru/10-
KJjaccamu klass/himiya/geneticheskaya-svyaz-mezhdu-
YTIIEBOJIOPOJIOB klass6/article
Pacuétrl mo o
Vpox (AKmnacc):https://www.yaklass.ru/p/himija/10-
YpaBHEHUSAM -
59 - klass/uglevodorody-6579439/predelnye-nepredelnye-i-
. aromaticheskie-uglevodorody-6892051
peaxIui.
CucremaTu3anus u
60 000011IeHNE 3HAHUT
o TeMe "ApeHsb"
ITpupo i ras.
61 PHPOAHBILT Ypoxk (POIII):https://resh.edu.ru/subject/lesson/6148/

[TonytHbIe HEeDTIHBIC



https://resh.edu.ru/subject/lesson/4775/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://resh.edu.ru/subject/lesson/6148/

ra3bl

62

63

64

65

66

67

KamenHnslit yroyib u
MIPOYKTHI €T0
nepepadboTKu

Hedts 1 ciocoOw! eé
nepepadoTKH.
I[Ipumenenne
MIPOIYKTOB
nepepaboTku HeTH
I'enetnueckas cBs3b
MEXY pa3TudHbIMU
KJIaccaMu
YII€BOJOPOIOB
["anorenonpon3BoaH
bl€ YTJIEBOIOPO/IOB:
3JIEKTPOHHOE
CTpOCHHE; peaKuu
3aMeIIeHUs TajoreHa

JeiicTBue menouen
Ha
rajoreHnpoOU3BOIHbIE
. BzanmonetictBue
JIUTAJIOTCHAIKAHOB C
MarHveM U UHKOM

CucremMarusamnus u
000011IeHNEe 3HAHNHI
0 pazaeny
"Yraesogopobr"

Vpox (PO1I):https://resh.edu.ru/subject/lesson/6148/

VYpoxk (POILI):https://resh.edu.ru/subject/lesson/6148/

Vpox (LHudposas
oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-
klass/article

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
galogenproizvodnye-uv-10-kl-5218206.html

Buneoypok: http://school-collection.edu.ru/

68

CucreMaTusanus 1



https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-kl-5218206.html
https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-kl-5218206.html
http://school-collection.edu.ru/

000011IeHNE 3HAHNNI
0 pazaeny
"YraeBogopoib"

69

KonrponsHas pabora
1o TeMe
"YraneBonopoast”

70

71

AHaM3 KOHTPOJIbHOU
paboThI

IIpenenwvHbie
OJHOATOMHEIE
CIIUPTHI:
TOMOJIOTUYECKHH PsI,
obmras popmyina,
CTPOEHUE MOJIEKYII,
HU30Mepus,
HOMEHKJIATYpa,
KiaccuuKanus,
¢buznyeckue
CBOMCTBa

Vpox (POII):https://resh.edu.ru/subject/lesson/4769/

72

XnMuyeckue
CBOMCTBa
MpeAeNIbHbIX
OJIHOATOMHBIX
CIIUPTOB

Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4769/

73

XnMuyeckme
CBOMCTBA
MpeAeNIbHbIX
OJIHOATOMHBIX
CIIUPTOB

Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4769/



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

CriocoObI mosryyeHus
U IPUMCHECHUE

74 VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4769/
OJTHOATOMHBIX
CIHUPTOB
[Ipocteie 3¢upsr:
HOMEHKJIATypa U
[Ipe3enTanus
u3oMepus, )
75 (MH®OYPOK):https://infourok.ru/avtor-goncharov-t-
0COOEHHOCTH . . o
prezentaciya-po-himii-prostie-efiri-klass-2841335.html
(hUBUYECKUX U
XUMHYECKHUX CBOMCTB
MHuoroaToMHbIE
CHUPTHI:
Vpox (LHudposas
STUJICHIJIUKOJb U )
76 oubimoteka):https://app.onlineschool-1.ru/10-
TIIALEPHH, UX o i )
klass/himiya/mnogoatomnye-spirty/article
¢buznyeckue
CBOICTBA.
XuMuveckue
. Vpox (Ludposas
CBOICTBa _
77 o6ubnmoreka):https://app.onlineschool-1.ru/10-
MHOTOaTOMHBIX . ) -
klass/himiya/mnogoatomnye-spirty/article
CIIUPTOB
Crioco0sI mostyueHus
Vpox (Ludposas
Y IPUMEHEHUE .
78 oubanoreka):https://app.onlineschool-1.ru/10-
MHOTOaTOMHBIX - . .
klass/himiya/mnogoatomnye-spirty/article
CIIUPTOB
[IpakTnueckas
79 pabota No2
"CsoiicTBa ciupToB"
Nucrpykrax no Th
80 deHot: cTpoeHNE VYpoxk (POIII):https://resh.edu.ru/subject/lesson/5727/



https://resh.edu.ru/subject/lesson/4769/
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/5727/

MOJICKYJIBI,
dbuznveckue
CBOICTBA.
TokcuyHOCTH PeHOIIa

81

XuMUYecKue
cBoiicTBa (heHoa

Vpox (PO1I):https://resh.edu.ru/subject/lesson/5727/

82

83

84

CriocoOBbI MmoTydeHHsI
U IPUMCHEHUE
¢denona

Pemenue 3anaq no
teme "CnupTsl U
heHomsr"

CucremaTu3anus u
0000111eHIE 3HAHUT
1o reMaM "Crupter”
u "®eHonbr"

Vpox (POII):https://resh.edu.ru/subject/lesson/5727/

85

86

Annnernane! u
KETOHBI: AJIEKTPOHHOE
CTpPOEHHUE
KapOOHMIIbHOM
TPYIIIBL
TOMOJIOTUYECKHE
psAIBI, 00TIast
dhopmyna, nzomepus
¥ HOMEHKJIaTypa
AJpaerunn u
KETOHBI: (pu3nueckue
CBOWCTBA; pEaKIUU
MIPUCOCTUHEHUS

Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4776/

VYpoxk (POII):https://resh.edu.ru/subject/lesson/4776/



https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/

87

Peaxnmu oxucneHus
1 KaueCTBEHHBIE
peaKuru alibJICTH/IOB
1 KETOHOB

VYpoxk (POII):https://resh.edu.ru/subject/lesson/4776/

88

CriocoObI mosryyeHust
AJIbJACTU 0B U
KETOHOB

Vpox (PO11):https://resh.edu.ru/subject/lesson/4776/

89

90

91

92

93

Pemrenue 3anad 1o
teme "KapOoHUIIbHBIE
coenuueHnsa"

Pemenue 3anaq no
teme "KapOoHMIbHBIC
coeIuHEeHUS "

OZIHOOCHOBHBIE
npeneabHbIe
KapOOHOBBIE
KHUCJIOTHI,
0COOCHHOCTH
CTPOCHHS MX
MOJICKYIT

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux Qusnyeckue
CBOMCTBa

XUMHUECKHE
CBOICTBa
MpeeTbHBIX
OJTHOOCHOBHBIX

VYpox (Hudposas
o6ubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-Kkisloty/article

VYpoxk (Ludposas
o6ubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-Kkisloty/article

Buneoypok:http://school-collection.edu.ru/



https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
http://school-collection.edu.ru/

KapOOHOBBIX KUCIIOT

XUMUYECKue
CBONCTBA
94 IIPEACIIBHBIX Buneoypok:http://school-collection.edu.ru/
OAHOOCHOBHBIX
KapOOHOBBIX KUCIIOT
[IpakTrueckas
pabora Ne 3
«KapboHoBsie
95 KHCJIOTHI,
XUMHUYCCKUC
CBOMCTBa»
HNucrtpykrax o Th
OcobeHnHocTH o
CBOMCTB MypaBEHHOM YpOK(HKn.acc):https://www.vaklass.ru/p/hlml ja/9-
96 CUCIOTEL k!ass/orqan|cheskle—veshchestva—102302/karbonovve—
MtorooGpasiie kisloty-122869/re-672fbce2-fb05-444a-83d3-
c750a335dad1l
KapOOHOBBIX KUCIOT
Ocobennoctu
CBOMCTB IIpe3zenranus
97 HETPEIEIbHBIX (MH®OYPOK):https://infourok.ru/prezentaciya-
KapOOHOBBIX KHCIIOT. vysshie-karbonovye-kisloty-10-klass-5542540.html
AKpumnoBas KUCIIOTA.
OcobenHoctu
cBOlCTE [Ipe3enTanms
98 APOMATHHECKIX (MH®OYPOK):https://infourok.ru/prezentaciya-
vysshie-karbonovye-kisloty-10-klass-5542540.html
KapOOHOBBIX KHUCIOT
99 OcobennocT [Ipesenramus
CBOICTB (MH®OYPOK):https://infourok.ru/prezentaciya-



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html

TUKapOOHOBBIX vysshie-karbonovye-kisloty-10-klass-5542540.html
KHUCIIOT U
TUIPOKCUKApOOHOBBI
X KUCJIOT
IIpencraBurenu
100  BeICIIHX KapOOHOBBIX
KHUCJIOT
Crioco0sI mostyueHus Buneoypox . )
(MHTEPYPOK):https://interneturok.ru/lesson/chemist
101 Y IPUMEHEHHUE ) .
CADBOHOBLIX KICIOT ry/10-klass/karbonilnye-soedineniya-karbonovye-
p kisloty/poluchenie-i-primenenie-karbonovyh-kislot
Ilonstue o Buzneoypox ] ]
(MHTEPYPOK):https://interneturok.ru/lesson/chemist
102 MTPOM3BOTHBIX - o
CADGOHOBLIX KHCIOT ry/10-klass/karbonilnye-soedineniya-karbonovye-
POOHO 10 kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
CrnoxHble 3¢upsbl:
TOMOJIOTMUYECKUH PsILI, VYpox (Hudposas
103 o6mras popmyna, o6ubnmoreka):https://app.onlineschool-1.ru/10-
H30Mepus U klass/himiya/slozhnye-efiry-zhiry/article
HOMEHKJIaTypa
DUBMYECKHE 1 Hpe3egTauHﬂ: (HH@OYPQK) o
https://infourok.ru/prezentaciya-po-himii-na-temu-
104 XUMUYECKUE . T - .
. slozhnye-efiry-klassifikaciya-stroenie-svojstva-
CBOHCTBA HpHPOB primenenie-10-klass-4274333.html
[IpakTnueckas
105 pabota Ne4 ""CI/IHTGS
JTHIIaLeTaTa
Nucrpykrax no Th
106 = Pemenne pacy€THBIX VYpoxk (AKmacce): https://www.yaklass.ru/p/himija/10-



https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277

107

3a/1a4: 10 YpaBHEHUIO
XUMHUYECKON
peakuuu, Ha
orpezesieHue
MOJIEKYJIAPHOU
bopmyIbl
OpraHUYEeCKOro
BEILIECTBA

Pemenue 3amnay Ha
BBIBOJI (hOPMYJIBI
OpPraHUYECKOTO
COCIMHECHUS U
OIIpe/IeJIEHUE €ro

CTPYKTYpBI 11O
KOCBEHHBIM JITaHHBIM

klass/aldegidy-ketony-karbonovye-kisloty-
6780279/uglevodorody-spirty-aldegidy-karbonovye-
Kisloty-6780277 https://youtu.be/e3V6mBICRX8

Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-kisloty-
6780279/uglevodorody-spirty-aldegidy-karbonovye-
Kisloty-6780277 https://youtu.be/e3V6mBICRXx8

108

Kupsr: ctpoenue,
¢buznueckue u
XUMHAYECKHE
CBOMCTBA (TUIPOIU3)

Vpox (POII):https://resh.edu.ru/subject/lesson/5952/

109

OcobenHoctH
CBOMCTB KHUPOB,
coJiepKalIfX OCTaTKU
HeTIpeeTbHBIX
KUPHBIX KUCTIOT.

Vpox (POIII):https://resh.edu.ru/subject/lesson/5952/

110

111

JKupel 1 macina .
3HaueHue B Npupoje
1 )KM3HU YeJI0BeKa.

Mpsuia kak cosu
BBICIINX KapOOHOBBIX

Vpox (POIII):https://resh.edu.ru/subject/lesson/5952/

Vpox (PO1II):https://resh.edu.ru/subject/lesson/5952/



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://youtu.be/e3V6mBICRx8
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://youtu.be/e3V6mBICRx8
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/

KHCJIOT, X MOIOIIIEE
JIEUCTBUE.

112

Ilonsarue o
CUHTETUUYECKUX

MORKIIIUX CpeI[CTBaX
(CMC)

Vpox (PO1I):https://resh.edu.ru/subject/lesson/5952/

113

['eneTrueckas cBs3b
YIIEBOAOPOAOB U
KHCIIOPOACOICPIKAIIN
X OPraHUYeCKUX
BEIIECTB

Ypoxk (Lludpoas 6ubnamnoreka):
https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-
klass/article

114

115

116

Pacuétrl mo
YpaBHEHUSM
XUMHYECKUX PEAKIUN

CucremaTuzanus u
0000111eHNe 3HAaHUH
10 TeMaM
"KapOoHuIIbHBIE
COeIMHEHUS,
"Kap6oHoBbie
KUCHoThl" U "Dupsr"”

CamocrosiTenbHas
pabota mo Temam
"KapOoHuIIbHBIE
coenuHeHus".
"KapOoHoBbIe
KkucioTel" 1 "Ddupsr"

[Ipe3enTanus
(MH®OYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/karbonilnye-soedineniya-karbonovye-
Kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-
zhirov



https://resh.edu.ru/subject/lesson/5952/
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov

117

118

119

OO6mas
XapaKTEPUCTHKA
YTJIEBOJIOB U
KJIaccupuKams
YTJIeBOJIOB (MOHO-,
JTU- U TIOJTUCaXapHU/Ibl)
MoHocaxapu/isl:
buznveckue
CBOMCTBA U
HaXO0XKIEHUE B
IPUPOJIC
XUMHUYECKHE
CBOMCTBA IIIOKO3bI.

VYpoxk (POIII):https://resh.edu.ru/subject/lesson/6150/

VYpoxk (POIII):https://resh.edu.ru/subject/lesson/6150/

VYpoxk (POIII):https://resh.edu.ru/subject/lesson/6150/

120

IIpumeHeHue
TJIIOKO3bI, €€
3HAYCHUE B
JKU3HEAEATEITLHOCTH
OpraHu3Ma

Vpox (POII):https://resh.edu.ru/subject/lesson/6150/

121

122

Jucaxapuer:
caxapo3a, MaJIbTO3a U
JIaKTO3a.
Haxoxnenue B
MpUpoJie U
MIPUMEHEHHE
JcaxapuioB
Caxapos3a.
dusznyeckue u
XAMUYCCKHE
ceoncTia. [lonyyenue

Buneoypox: https://youtu.be/cpVKIfm7nlk

Buneoypox: https://youtu.be/cpVKIfm7nlk



https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://youtu.be/cpVKJfm7nlk
https://youtu.be/cpVKJfm7nlk

caxapo3bl U3

MIPUPOIHBIX
HMCTOYHHKOB.
[Tonucaxapupr:
CTPOEHHE Ypok
123 = makpoMoIeKky, (POII):https://resh.edu.ru/subject/lesson/5413/start/15
buzndeckue 0714/
CBOMCTBA.
[Tonucaxapue! .
Kpaxman u rnukores: Ypok
124  xummyeckue (POI):https://resh.edu.ru/subject/lesson/5413/start/15
CBOICTBA, 0714/
MIPUMEHEHHE
[Tonucaxapuer .
[emmrono3sa: Ypok
125  xumuyeckue (POI):https://resh.edu.ru/subject/lesson/5413/start/15
CBOICTBA, 0714/
IIPUMEHEHHE.
[IpakTrnueckas
paborta Ne5
126 "CBoiicTBa
yriaeBoJ0B"
Nuctpykrax no Th
THorsrie o6 [Ipe3enTanms - -
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
127  ucKycCTBEHHBIX N . . -
tehnologii-himicheskie-volokna-iskusstvennie-i-
BojlokHax sinteticheskie-3985000.html
128 Pemenue pacueTHbIx [IpezenTanms

3a7a4 Ha

(MH®OYPOK):https://infourok.ru/prezentaciya-na-



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://infourok.ru/prezentaciya-po-tehnologii-himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html
https://infourok.ru/prezentaciya-po-tehnologii-himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html
https://infourok.ru/prezentaciya-po-tehnologii-himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html
https://infourok.ru/prezentaciya-na-temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html

129

130

131

OIMPCACIICHUC N0JIN
BbIXO/Ja IIPOAYKTa
p€akuuu OT
TEOPETUYECCKHU
BO3MOXXHOTI'O

Cucremaruzanus u
000011eHNE 3HAHUNA
0 pasaeny
"Kucnopoacoaepxarg
1€ OpraHuYECKHe
BenecTna"

KonTponbnas pabota
o TeMe
"Kucnoponaconepxaig
1€ OpraHuYecKue
coeTuHEeHHS "

AHanmu3 KOHTPOJIBHOU
paboThI

temu-reshenie-zadach-na-opredelenie-massovoj-
obemnoj-doli-vyhoda-produkta-reakcii-ot-teoreticheski-
v0zmozhnogo-4117208.html

132

Hurtpocoenunenns.
Crpoenue,
KJ1accupuKanus,
n30Mepus,
HOMEHKJIATypa.

133

Hutpocoenunenns.
dusndyeckue u
XHUMHYECKHE
CBOICTBA.

134

AMUHEL:
Kiaccudukanmys,

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemist



https://infourok.ru/prezentaciya-na-temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html
https://infourok.ru/prezentaciya-na-temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html
https://infourok.ru/prezentaciya-na-temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva

CTPOEHHUE MOJIEKYII,
obmas hopmyia,

ry/10-klass/aminy/aminosoedineniya-klassifikatsiya-
izomeriya-nazvanivya-i-fizicheskie-svoystva

u3oMepus,
HOMEHKJIaTypa U
dbuznveckue
CBOICTBA
XuMHueckue Buneoypok

135 CBOCTBA (MHTEPYPOK):https://interneturok.ru/lesson/chemist
anudaruyeckux ry/10-klass/aminy/aminosoedineniya-klassifikatsiya-
aMHHOB izomeriya-nazvaniya-i-fizicheskie-svoystva
XUMHUYECKHE Buneoypok

136 CBOCTBA (MHTEPYPOK):https://interneturok.ru/lesson/chemist
anudaruyeckux ry/10-klass/aminy/aminosoedineniya-klassifikatsiya-
AMHHOB izomeriya-nazvaniya-i-fizicheskie-svoystva
AHWINH: CTPOEHUE
aHMUJIMHA, [IpesenTanus

137 ocobenHoctu (MH®OYPOK):https://infourok.ru/prezentaciya-po-
XAMUYECKUX CBOWICTB teme-anilin-1290859.html
aHWJINHA
CriocoOsl nostyueHust
Y IIPUMEHEHHUE Hpesenraus

138 aTmbaTIIecKIX (MH®OYPOK):https://infourok.ru/prezentaciya-po-

teme-anilin-1290859.html

aMHUHOB

139 JlnazocoeIMHEHUS
Pemenne
KOMOMHHPOBAaHHBIX

140 P
3a/1a4 1o TeMe
«AMUHBD)

141 Cepoopranuueckue



https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html

COCIMHCHNA.

142

143

3HaueHue
CepPaOPraHNYECKUX
COE€IUHEHUN.

I'eTeporuknnueckue
COEIUHEHHUS

144

[Inppon xax
IIPEICTaBUTEND
IIATUWIEHHBIX
reTEPOLIUKIIOB .

CTpOGHI/Ie MOJICKYIJIBI.

145

[Tupuaun kax

MpeJICTaBUTENb
IIECTUUJICHHBIX
TETEPOLIUKIIOB .

CtpoeHne MOJIEKYIIBI.

146

CaoiicTBa NUpUIUHA.

147

148

[InpuMUIUHOBBIE U
ITypUHOBBIE
OCHOBaHUS.

AMUHOKHUCIIOTHI:
HOMEHKJIATypa u
n30Mepus,
¢busnueckue
CBOICTBA.
OtnenbHBIE
MIPEACTAaBUTEIH O
aMUHOKHUCIIOT

VYpox (POIII):https://resh.edu.ru/subject/lesson/4743/



https://resh.edu.ru/subject/lesson/4743/

149

150

151

152

XHUMHYECKHE
CBOMCTBa
aAMHMHOKUCJIOT, UX
OHOJIOrHYECKOE
3HAYEHUE
aMUHOKHCJIOT.

IlenTuael n
TTOJTUIIETI TUIEI.
Haxoxxnenue B
MPUPOE U UX

OHoJIOTruYecKast polib.

CuHTe3 U TuapOIn3
IICTIITUOO0B.

benku xak
MIPUPOIHBIE
TTOJTUMEDHI;
CTPYKTYpPBI O€IKOB

XUMHUYECKHE
CBOMCTBA OEJIKOB

VYpoxk (POII):https://resh.edu.ru/subject/lesson/4743/

VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4743/

VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4743/

VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4743/

153

Hyxnennosbie
KHCIIOTBI: COCTaB,
CTpPOEHHUE U
Ouosiornyeckas poJib

Ypoxk (POIII): https://resh.edu.ru/subject/lesson/6296/

154

[IpakTnueckas
paborta Ne 6.
Pemenue
AKCIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
"Pacnio3naBanue



https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6296/

OpraHUYECKUX
coenuHeHun"

155

Cucremaruzanus u
0000111eHNE 3HAHUI
0 pazzaeny
A3zoTcoaepxkaiiue
OpraHUYECKUE
coenuaeHus"

156

KonTponbhas padora
o TeMe
"A3oTcoaepKaiiye
OpraHUYecKue
coenuaeHus"

157

158

AHan3 KOHTPOJIbHOU
paboThl

OCHOBHBIE TTOHSTHUSA
XAMUHA
BBICOKOMOJICKYJISIPHBI
X COCTMHESHUN 1
METOIBI UX CHHTE3a
—IIOTMMEPHU3aANNS U
MMOJIMKOHIEHCALTUS

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-visokomolekulyarnie-soedineniya-
3194967.html

159

IInacTmaccsr.
Yrumusanmsa u
nepepaboTka
[JIACTHKA

Vpox (POIII):https://resh.edu.ru/subject/lesson/6095/

160

DnacToMepsl:
HaTypaJbHbIN
CUHTETHYECKHE

Ypok (SKnacce):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-



https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://resh.edu.ru/subject/lesson/6095/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539

Kay4dyku. Pe3una

polimerov-6874539

161

Bookna:
HaTypaJbHEIE,
HCKYCCTBEHHBIE,
CHHTETHYCCKHE.
ITonumepst
CIIELUAIBHOIO
Ha3HAYEHUS

ITpesenranus (MHPOYPOK):
https://infourok.ru/prezentaciya-na-temu-volokna-
775635.html Buneoypok: http://school-
collection.edu.ru/

162

163

164

165

[IpakTnueckas
pabora Ne 7.
Pemenne
AKCIIEPUMEHTATbHBIX
3aJ1a4 110 TeMeE
"Pacrio3HaBanue
I1acT™Macc u
BOJIOKOH"

O6o06meHue u
CHCTeMaTHu3aIus
HU3Y4YEHHOTO
Marepuaia 1o TemMe
"BpICOKOMONEKYISIPH
ple coeqnHEeHuA"

PesepBHbIii yPOK.
Pemrenue 3anau no
TEPMOXUMHUYECKUM
YPaBHEHHUSIM

Pe3epBHbIit ypok.
Pemenue 3amad 1o
YPaBHEHUSIM PEAKLIUI



https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

PesepBHbIi ypok
166 Pemtenue 3amay Ha
BBIBOJI OPMYJT

PesepBHbIi ypok
167 Pewmenne

KOMOWHHUPOBaHHBIX
3ama4y

PesepBHBIii ypOK.
168 O06o0mmenue u

cucreMarmni3anuia
3HAHUH

PesepBHbIil ypok.
169 O06o0mmenue u

CHUCTEMATHU3aLA
3HAHUH

PesepBHbIii yPOK.

170 O0600111eH1E U

cUCTEeMaTH3aIHs

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bce KoHTpoJbH
ro ble paboThI

IIpakTuyec
KHe padoThl

Jdara
U3ydeH
us

JJIeKTPOHHBbIE HU(PPOBBbIE 00pa3oBaTebHbIE
pecypcsbl

ATtom. CocrtaB
aTOMHBIX siaep. Anpo
aTtoma. SnepHsie
peaKkiuu.

ATtoM. XuMHU4ecKui
3eMeHT. 130Tonbl

DneMeHTapHbIe
MOHSTHSI KBAHTOBOM
MEXaHHUKH
DneMeHTapHbIe
MOHSTHSI KBAHTOBOM
MEXaHHUKH

Vpox (POII):https://resh.edu.ru/subject/lesson/6479/

Crtpoenue
ANEKTPOHHBIX
000JIOYEK aTOMOB,
KBaHTOBBIE YHCIIA

Knaccudukanms
XUMHUYCCKUX
3JIEMEHTOB (S-, p-, d-,
f-a51eMeHTHI)

Buneoypok(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-
atoma-periodicheskij-zakonb/stroenie-atoma

Pacnpenenenue
3JEKTPOHOB T10
ATOMHBIM OpOUTAIISIM

Vpox (Iludposas 6ubimoteka):https://app.onlineschool-
1.ru/11-klass/himiya/osnovnye-svedeniya-0-stroenii-
al/article



https://resh.edu.ru/subject/lesson/6479/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article

10

11

ONEeKTPOHHBIE
KOH(pHUTYyparuu
aTOMOB JJIEMEHTOB B
OCHOBHOM H
BO30YXIEHHOM
COCTOSTHUH

DNEeKTPOHHBIE
KOH(UTrypanuu
MOHOB.
DIEeKTPOOTpUIATENb
HOCTH

BanenTHocTth 1
BaJICHTHBIC
BO3MOXKHOCTH
aToOMOB

[Tepuonnueckuii
3aKOH U
[Iepuonnueckas
CUCTEMA XUMUYECKUX
anemeHToB /1. .
MenpeneeBa, CBSI3b C
COBPEMEHHOMN
TEOPHUEN CTPOEHUS
aTOMOB

Ypok (Hudposas 6ubmmoteka):https://app.onlineschool-
1.ru/11-klass/himiya/periodicheskaya-sistema-
himichesk/article

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
periodicheskiy-zakon-klass-2508756.html

12

3aKOHOMEPHOCTH
W3MEHEHUS CBOWMCTB
XUMHYECKHX
AJIEMEHTOB U
o0pa3zyeMbIX UM

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
pshe-d-imendeleeva-klass-3247664.html



https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html

IMPOCTBIX U CIIOKHBIX
BCIICCTB 110 I'pyIIiamMm
u rnepuoaam

13

CucreMatuszanus u
000011IeHE 3HAHUI
10 TEME

14

CamocTosTenbHas
pabota 1o Teme
"CTpoeHue aToma.
[Tepuonnueckas
cuctema"

15

CBs13b 3J1€KTPOHHOU
CTPYKTYPBI MOJIEKYJI
C UX
T€OMETPUUECKUM
CTpOEHHEM

Vpox (POIII):https://resh.edu.ru/subject/lesson/6332/

16

17

18

19

Buawl xumudaeckoit
CBsI3U. MeXaHU3MBI
oOpazoBaHUs
KOBAJICHTHOM CBS3U.

Honnas cBs3b.
CtpoeHue HOHHBIX
KPHUCTAJIJIOB.

Bonoponnas cBs3s.
MeXMOJIEKYIISIpHOE
B3aUMO/JIEICTBUE
O60061eHue u

CUCTEMAaTH3AIINs 1O
TeMe "XuMudeckast

Buneoypok
(MHTEPYPOK):https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e#



https://resh.edu.ru/subject/lesson/6332/
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e

CBsI3b"

20

21

22

23

[IpencraBnenus o
KOMIIJIEKCHBIX
COEIMHEHHUSIX
COCTaB.

KommnekcHrie
COEIMHEHMUS,
HOMEHKJIaTypa.

BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. Tumbl
KPUCTAJUIMYECKHUX
pEILIETOK U CBOMCTBA
BEIIIECTB

ITonsaTue o
JUCIIEPCHBIX
CUCTEMAX.
[IpencraBnenue o
KOJUIOUIHBIX
pacTBopax

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-
reshetok

Vpox (POIII):https://resh.edu.ru/subject/lesson/4939/

24

Uctuansie
pacTBOpPBI:
HaCBIINIEHHBIE U
HEHACHKIIIICHHBIC,
pacTBOPUMOCTb.

VYpox (POIII):https://resh.edu.ru/subject/lesson/4939/

25

CrocoOs1
BBIPKCHUS
KOHIICHTPAIIUN

[Ipe3enTanus
(MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-
rastvori-sposobi-virazheniya-koncentracii-rastvora-i-



https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://resh.edu.ru/subject/lesson/4939/
https://resh.edu.ru/subject/lesson/4939/
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html

pacTBOpoB

veschestva-2507208.html

26

27

Kpucramnoruapatsl.
Pemenue 3aau Ha
KpI/ICTaJIJIOFI/II[paTBI.

Pemrenue 3agau ¢
HCIIOIb30BaHUEM
MOHATUH "MaccoBas
JI0JIS1 PACTBOPEHHOTO
BemecTna',
"MossIpHas
KOHIIEHTpanus"

28

Pemenune 3agau c
HCII0JIH30BAaHUEM
MOHATUH ""MaccoBast
JIOJISL PACTBOPEHHOTO
BemecTna',
"MoJIsipHas
KOHLeHTpauus"

Buneoypok:http://school-collection.edu.ru/

29

Knaccudukanus u
HOMEHKJIaTypa
HCOPTaHNYCCKUX
BELIECTB

IIpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
klass-geneticheskaya-svyaz-himicheskih-soedineniy-
1236894.html

30

Knaccudukanus n
HOMEHKJIaTypa
HCOPTaHNYCCKUX
BEIIECTB

31

Cucremaruzanys u
000011IeHNE 3HAHUNA
10 TEME



https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

32

CucreMaTuzanus u
0000111eHNE 3HAHUHA
10 TEME

33

KonrponsHas pabora
o Temam "CTpoeHue
aroMa.
[Tepuoanueckuit
3aKOH U
Ilepuonuueckas
CHCTEMA XUMHYECKUX
anemeHToB Jl. U.
Menneneena",
"Ctpoenue
BCIIECTBA.
Mmuoroo6pasue
BemecTB"

34

35

AHanu3
KOHTPOJIbHOM pabOoThI

Knaccudukanus
XUMHYECKHUX
peakuuii B
HEOPraHWYeCKOu 1
OpraHNu4ecKou

XHUMHH.

Vpox (POIII):https://resh.edu.ru/subject/lesson/4938/

36

3aKOH COXpaHEHUS
MAacChl BEIIECTB;
3aKOH COXpaHEHUS U
IpeBpalieHue
SHEPTUH pU



https://resh.edu.ru/subject/lesson/4938/

XUMHUYCCKUX
peaKknusx.

37

TemnoBbie 3¢ dexThI
XUMHYECKHUX
peaKuuid.
Tepmoxumuueckue
ypaBHEHUs

38

Breraucnenus 1o
YPaBHEHUSAM
XUMHYECKUX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

Pemy EI'D:https://ege.sdamgia.ru/

39

CxopocTb
XUMHUYECKOU
peakuuu, eé
3aBHUCHUMOCTH OT
Pa3IMYHBIX
(bakTopoB.

Ypoxk (Lludpoas 6ubnuoreka):https://app.onlineschool-
1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article

40

Karanus.
KaranmsaTopst

41

42

T'oMoreHHsie 1
reTepOTreHHbIE
peakuuu

IIpaxTrueckas
pabota Ne 1 o Teme
"Bmustane
pa3IUYHbIX
(hakTOpOB Ha



https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article

CKOPOCTb
XHMHYECKOH
peakuuu"
HNuctpykrax o Th

43

44

OObpatumsie u
HeoOpaTUMbIe
peakuuu.

XUMHYECKOE
paBHOBECHE

Ypok (Hudposas 6ubmmoteka):https://app.onlineschool-
1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article

45

46

47

[IpakTnueckas
pabota Ne 2 o Teme
"Biustaue
pa3IMYHbIX
¢bakTopoB Ha
I0JIO’KEHHE
XUMHYECKOTO
paBHOBecHS"
Nucrpykrax no Th

Pemenwne 3agau o
TeMe "XUMHYICCKOE
paBHOBECHE.
Koncranra
paBHOBecHs"

DNEKTPOIUTHYECKAS
TIACCOIIAAIINS.
CuiibHbIE U clIa0bIe
AJICKTPOJIUTHI.
CreneHb

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena



https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena

JUucconranuu

HMonnoe

MMPOU3BCACHUC BOBI.

Cpena BOAHBIX

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11

48 pacTBOpOB. -klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
Bonoponnslii elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
nokasarens (pH) dissotsiatsiya-reaktsii-ionnogo-obmena
pacTtBopa
I'unponu3 GuHapHBIX
49 COEJIMHEHUH U
OpraHNYeCcKuX
BEIIECTB.
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
50 I'maponus coneil. elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-

vodnyh-rastvorov-vodorodnyy-pokazatel
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690

[IpakTnueckas

pabota Ne3

51 "Onpenenenune pH
pacTBopoB cosei"
HNuctpykrax o Th
Peaxminn

59 MIPOTEKAIOIINE B
pacTBopax
9JIEKTPOJIUTOB

53 [TpakTuueckas



https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690

54

55

56

pabota Ne 4 1o Teme
"Xumuueckue
peakuuu B pacTBOpax
AJIEKTPOJIUTOB"
HNuctpykrax o Th

OKHUCIIUTETBHO-
BOCCTAHOBUTCIILHBIC
peaxiuu.

Baxueiinue
OKHUCJIUTEIN U
BOCCTaHOBUTEIH

MetoJ1 37EKTPOHHOTO
(271eKTOHHO-
MOHHOT0) OanmaHca

Ypok (Hudposas 6ubmmoteka):https://app.onlineschool-
1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-
rasplavov-i-rastvorl/article

Ypoxk (Ludpoas 6ubnuoreka):https://app.onlineschool-
1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-
rasplavov-i-rastvorl/article

S7

58

Xumnueckue
HCTOYHUKHU TOKA
OneKTponan3
pacIiaBoB BELIECTB

59

60

61

DIIEKTPOIIN3
PacTBOPOB BEIIECTB

Pemenue 3agau
Pa3INYHBIX THUIIOB

Pemenue 3agau
Pa3IUYHBIX TUIIOB

Pemry EI'3:https://ege.sdamgia.ru/

Pemry EI'3:https://ege.sdamgia.ru/

62

Cucremaruzanys u
000011IeHNE 3HAHUNA
10 TeEME



https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

"XUMUYECKHUE
peakuuu"

63

KonrponsHas pabora
0 TEMe
"Xumnueckue
peaxkuun"

64

65

AHnanus
KOHTPOJILHON pabOTHI

ITonmoxxenue
HEMETAJIJIOB B
[Tepuonuueckoit
CHCTEME XMMHYECKUX
anemeHToB Jl. U.
Menneneesa u
0COOCHHOCTH
CTPOEHHUS KX aTOMOB.
dusznueckue
CBOMCTBA
HEMETAJIJIOB

Vpox (POII):https://resh.edu.ru/subject/lesson/5939/

66

AsnoTponus
HEMEeTaJUIoB (Ha
pUMepe KUCIopo/a,
cepsl, pocdopa u
yriepoza)

Ypoxk (POIII):https://resh.edu.ru/subject/lesson/5939/

67

Bonopon:
MOJIy4EHUE,
¢buznyeckue u
XUMHUYECKHE
ceoncTBa. ['mapuael

Buneoypox:http://school-collection.edu.ru/



https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
http://school-collection.edu.ru/

68

69

l"anorensr:
HaXO0XJCHUE B
MIPUPOJIE, CIIOCOOBI
MOJIyYeHUs,
(dbuzuveckue u
XUMHUYECKHE
CBOICTBA

JlabopaTopHbie
MIPOMBIIIIJICHHBIE
CHOCOOBI MOTYyYEHUS
raJIOTeHOB.
IIpumeHeHue
TaJIOTEHOB M UX
COECIMHEHU I

VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-viia-
gruppy-7265030

Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-viia-
gruppy-7265030

70

71

72

73

l'anorenoBonopoasl.

Kucnoponusie
COEIUHEHUS
raJloreHOB

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIEPUMEHTAIbHBIX
3a7a4 10 TeMe
"T"anorensr"
Nucrpykrax no Th

Pemenue 3amay u
BBIITIOJIHCHHUC

Ypok(AKmnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-viia-
gruppy-7265030



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030

YIPA)KHEHUM 110 TEME

"T"anorensr"
CamocrosiTenbHas

74 pabota o Teme

"T"anorensr"

Kucnopon:

nabopaTopHbIE U

IMPOMBIIIJICHHBIC

CTIOCOOBI OTYYCHUS, Ypoxk(Sxmnace):https://www.yaklass.ru/p/himija/11-

75 busnueckue u klass/kharakteristika-nemetallov-7269055/nemetally-via-
XUMHYECKHE gruppy-7265029/re-h0ec05c3-9505-4e21-afe0-9ebldda3d2b4
cBoiicTBa. O30H.

[Ipumenenne
KHCIIOpOJia ¥ 030Ha
Buneoypok

76 Oxcujipl 1 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11

MEPOKCHUBI -klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-
reaktsii/oksidy
Pewenne 3anau Hpesenratuis

77 (MH®OYPOK):https://infourok.ru/prezentaciya-sera-i-ee-
PASTHHIHBIX THHOB soedineniya-klassi-825447.html
Cepa: HaxOXJIeHUE B
MIPUPOJIE, CIIOCOOBI Mpeserramis
MOJTyYeHUS, . . .

78 O (MH®OYPOK):https://infourok.ru/prezentaciya-sera-i-ee-

soedineniya-klassi-825447.html
XUMHYECKHE
CBOICTBA
79 CepoBoaopo, Ypox (MHDOOPYPOK):https://infourok.ru/rabochaya-

CYIb(HIBI

tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html

80

Kucnopoaconepaxaii
1€ COCIMHEHHUSI CEPBhI.
CepHUCTBIN Tas.
CepHblil aHTUAPUI.

serovodorod-sulfidy-11-klass-6532221.html

VYpox (MHOOYPOK):https://infourok.ru/konspekt-dlya-
podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-
kislorodnye-soedineniya-sery-11-klass-6532430.html

81

Ocobennoctu
CBOMCTB CEPHOU
KHUCJIOTHI

82

[IpakTnueckas
pabota Ne 6.
Pemenne
AKCIIEPUMEHTAIIbHBIX
3aga4 o teme "Cepa
u e€ coequHEHH"
Nuctpykrax no Th

83

Pemenune 3aga4d u
BBITIOJIHCHHE
YIPA)KHEHUH 110 TEME
"XanpKoreHs!"

84

CamocTosTenpHas
pabora 1o Teme
"XanpKoreHor"

85

A30T: HaX0XKJICHIE B
MIPUPO/JIE, CIIOCOOBI
MOJTyICHHUS,
¢buznueckue u
XAMUYCCKHE
cBorictBa. Hurpubl

IIpesenranus
(MH®OYPOK):https://infourok.ru/prezentaciya-azot-i-ego-
soedineniya-klassi-825492.html

86

AMMHaK 1 coau



https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html
https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html

AMMOHMUA.

[IpakTuueckas
pabota Ne7
87 "Ilonyuenue
aMMHaKa 1 u3yueHue
€ro CBOMCTB.
HNucrtpykrax o Th
[Ipe3enTanus
Kucnoponconeprkany (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
88 .
M€ COCIMHEHUS a30Ta na-temu-azot-i-fosfor-6051540.html
Buneoypok:http://school-collection.edu.ru/
OcobenHoctn
89 CBOMCTB a30THOM
KHCIIOTHI
Conm a3oTHOM
90
KHCJIOThI
[Ipe3enTanus
[Ipumenenune a3ora u . . —
. (MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-
91 €r0 COCIMHCHHUIM. .
A 5 na-temu-azot-i-fosfor-6051540.html
SOTHHIE YAODPEHHA Buneoypok:http://school-collection.edu.ru/
docdop:
HaXO0XICHUC B
MIPUPOJIE, CIIOCOOBI
[Ipe3enTanms
MOJTy4eHUs, . i I
92 A —— (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-azot-i-fosfor-6051540.html
XUMHYECKHE
cBoiicTBa. Pochusl
u hochun
93 Oxcunst hocdopa, [Tpe3eHTanus



https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html

dbocdopconepxariue
KucaoTel. Conu
(hochopHOI KUCTOTHI

(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-azot-i-fosfor-6051540.html
Buneoypok:http://school-collection.edu.ru/

04

IIpumeHeHue
docdopa u ero
COEMHEHHIA.
dochopHbie
ynoopeHus

[Ipe3enTanuus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-azot-i-fosfor-6051540.html
Buneoypok:http://school-collection.edu.ru/

95

96

97

[IpakTnueckas
pabora Ne 8.
Pemenue
SKCIEPUMEHTAIbHBIX
3a7ad4 1mo reMme "A30T
u pochop u ux
COe/IMHEeHUS "
Pemenne 3amau n
BBITTOJIHEHUE
YIPA)KHEHUH 110 TEME
"D1eMeHTbI
MOArpYNIBI a30Ta"

CamocrosTenbHas
pabota o Teme
"DnemMeHTsI
MOArpyNIBI a30Ta"

98

VYraepon:
HaXO0XJCHHE B
pupose,
AITOTPOITHBIE
MoauduKaImy;

[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html
Buneoypox:http://school-collection.edu.ru/
Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-



https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027

¢busnyeckue u
XHMHYECKHE
CBOICTBA,
MIPUMEHCHHE

klass/kharakteristika-nemetallov-7269055/nemetally-iva-
gruppy-7265027

99

100

Oxcun yriepoaa(ll),
okcua yriuepona(lV)

[IpakTuueckas
pabota Ne 9
"[lonyuenue
YIJIEKUCIIOTO ra3a u
H3y4YEHUE €ro
CBOMCTB".
Nucrpykrax no Th

IIpezenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html
Buneoypok:http://school-collection.edu.ru/

101

102

YronpHas KUCIOTa U
€€ COJIn.

Pemenue 3agau
Pa3IMYHBIX TUIIOB

Pemy EI'O:https://ege.sdamgia.ru/

103

104

Kpemnnui:
HaXOXXJCHHE B
IPUPOJIE, CIIOCOOBI
MOJTY4CHHUS,
¢buznyeckue u
XHUMHYECKHUE
CBOMCTBA

Oxcun kpemuus(1V),
KpPEMHHEBasi KUCIIOTA,
CHJIKATBI

[Ipe3entanus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html
Buneoypok:http://school-collection.edu.ru/

[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html

Buneoypox:http://school-collection.edu.ru/

105

[Ipumenenue
KpPEMHHUSA U €T0
coeauHennii. CTekIo,
C€ro MMOJIy4€Huc, BU/bl
CTeKJa

[IpezenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html
Buneoypok:http://school-collection.edu.ru/

106

Pemenue 3agayu u
BBIIIOJIHCHHE
YIOPaKHEHUH 110 TEME
" 3J1IeMEHTHI
MIOATPYIIITBI
yraepoaa"

107

CamocrosiTenbHas
pabora 1o Teme
"DJIeMEeHTBI
TTOATPYTIIIBI
yraepozaa”

108

109

110

Bop u ero ocHOBHBIE
COCIMHCHUA

MEIIBSAK U ero
OCHOBHBIE
COETUHEHUSI

Pemenue 3agau
Pa3IMYHBIX TUIIOB

Pemry EI'3:https://ege.sdamgia.ru/

111

Cucrematusanuus u
000011IcHIE 3HAHUI
10 TEME
"Hemertannsr"



http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://ege.sdamgia.ru/

112

Cucremaruzanus u
0000111eHNE 3HAHUHA
10 TEME
"Hemertannsr"

113

KonrponsHas pabora
110 TEME
"HemeTtamisr"

114

AHanu3 pe3yiabTaToB
KOHTPOJIBHOU
paboThI, KOPPEKIUS
OLIMO0K

115

116

117

ITonmoxxenue
METaJIJIOB B
[Tepuonnueckoi
CHCTEME XMMHYECKHX
DJICMEHTOB.
OcobeHHOCTH
CTPOEHUS
3IEKTPOHHBIX
000JI04EeK aTOMOB
METAJIJIOB

Oo6mue puznueckue
CBOMCTBA METAJLJIOB.
IIpumeHeHue
METAJUIOB B OBITY U
TEXHHUKE

CruaBbl METAIIJIOB.
Koppo3us metaninos

Vpox (Lludposas 6ubimoreka):https://app.onlineschool-
1.ru/11-klass/himiya/metally/article

Ypok (Hudposas 6ubmuoteka):https://app.onlineschool-
1.ru/11-klass/himiya/metally/article

VYpox(POII):https://resh.edu.ru/subject/lesson/4961/

118

Pemrenue 3amau

Pemry EI'D:https://ege.sdamgia.ru/



https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/
https://ege.sdamgia.ru/

PAa3JINIHBIX THUIIOB

119

DIIEKTPOXUMHUYECKU I
P HAIPSKEHUM
MeTauioB. O0mue
CTIOCOOBI OTYYECHUS
METaJIJIOB

VYpox(POII):https://resh.edu.ru/subject/lesson/4961/

120

Oo6was
XapaKTepUCTHKA
MeTaiioB |A-rpymmbl
[Iepunonnueckon
CUCTEMBbI
XUMHYECKHUX
aneMmeHToB. Harpuit
U KaJIUU: MTOTy4YECHHUE,
¢dusnyeckue u
XUMHUYECKHE
CBOMCTBA,
MIpUMEHEHNE
MIPOCTBIX BEIIECTB.

Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-
svoystva-schelochnye-metally-schelochnozemelnye-metally-

alyumini

121

122

CoennHeHns HaTpus
Y KaJWs U UX
MIpUMEHEHHE.

OOmas
XapaKTepUCTHKA
MeTaioB |A-
TPYIIIIBI
[Tepuonuueckoi
CHCTEMBI
XAMUYECKHUX

Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-
svoystva-schelochnye-metally-schelochnozemelnye-metally-

alyuminiy



https://resh.edu.ru/subject/lesson/4961/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy

9JICMCHTOB.

123

Maruuii: nonyyeHue,
¢busnveckue u
XUMUYECKUE
CBOMCTBA,
MIPUMEHEHHE
MIPOCTOTO BEIIECTBA U
€ro COSINHEHUM.

124

125

Kanbimii:
MOJTy4YeHUE,
¢busnveckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHHE
MPOCTOrO BEIIECTBA U
€ro COeJIMHEHUM.

JKécTkocTh BOOBI U

CIIOCOOEI €é
yCTpaHEHUS

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
himii-v-klasse-po-teme-zhestkost-vodi-453702.html

126

127

[IpakTnueckas
pabota Nel0O
"N3y4yenue
YKECTKOCTHU BOJBI U
CIOCOOBI e
ycTpaHeHus.."
Nucrpykrax no Th
Pemenue 3agau u

BBIITOJIHCHUE
YIPA)KHEHUH 110 TEME



https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html

"OnemeHTs! |A u 1A

TpYyIMIIbI

128

CaMmocTosTenspHas
pabota mo Teme
"OnemenTs! |A u 1A

rpynmbr""

129

ATIOMUHHIL:
MOJTy4YeHUeE,
¢busnveckue u
XAMHYECKHE
CBOMCTBA,
MIPUMCHCHHE

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
alyuminij-11-klass-4710727.html

130

AmdorepHbie
CBOMCTBA OKCHUJA U
THAPOKCH]IA
AJIOMHHUS,
TUAPOKCOKOMILIEKCHI
ATFOMUHUS, UX
MIPUMEHEHHE

Vpox(POII):https://resh.edu.ru/subject/lesson/4960/

131

132

[IpakTnueckas
pabora Nell
"Ilonyuenne
AJIFOMOKaJINEBbIX
KBacloB".
Nuctpykrax no Th
OnoBo u ero

OCHOBHBIC
COCIMHCHUA

133

CBHHEL U €TI0



https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
https://resh.edu.ru/subject/lesson/4960/

OCHOBHBIC
COCIUHECHUA.

134

135

Pemenue 3agau
paSJII/IqHBIX THUIIOB

[IpakTuueckas
paborta Ne 12.
Pemenne
AKCIIEPUMEHTAIbHBIX
3a/1a4 10 TeMe
"MeTauibl TJIaBHBIX
noarpynn”

Pemy EI'D:https://ege.sdamgia.ru/

136

Pemenue 3agayu u
BBIIIOJIHCHHE
YIOpaXHEHUH 110 TEME
«MeTamnibl TIIaBHBIX
MOJTPYIII

137

138

CaMocrosTenpHas
pabora 1o Teme
«MeTanibl TIIaBHBIX
MOATPYIII

OOmas
XapaKTePUCTHKA
METAJIJI0B MMOOOYHBIX
noarpynn (b-rpymnm)
[Tepuonuueckoi
CHCTEMBI
XUMHYECKUX
3JIEMEHTOB

IIpe3entanums :https://multiurok.ru/files/priezientatsiia-na-
tiemu-mietally-pobochnykh-podgh.html

139

dusunueckue u

[IpezenTanums :https://multiurok.ru/files/priezientatsiia-na-



https://ege.sdamgia.ru/
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html

XUMUYECKHE
CBOICTBA XpoMma,
COEIMHEHUS XpOMa U
UX IPUMEHEHHE.

tiemu-mietally-pobochnykh-podgh.html

140

141

142

Coenunenus xpoma.
3aBUCHUMOCTh
KHCJIOTHO-OCHOBHBIX
Y OKHCJIUTENBHO-
BOCCTAHOBUTEJIbHBIX
CBOWCTB OT CTEIICHH
OKUCJICHUS METaJlIa

Baxwneimue
COEIMHEHUS
Maprasiia.
[lepmanranar xanus,
€ro OKHCIUTEILHBIE
CBOICTBa

CoeauHeHUSs
Maprasia.
3aBHCHUMOCTh
KHACJIIOTHO-OCHOBHBIX
A OKUCJIUTEIILHO-
BOCCTAHOBHUTEIBHBIX
CBOWCTB OT CTEIICHHU
OKHCIIEHHS MeTaia

[Ipe3entanus :https://multiurok.ru/files/priezientatsiia-na-
tiemu-mietally-pobochnykh-podgh.html

143

dusnyeckue u
XUMHAYECKHE
CBOICTBA KeJie3a.
[Tonyuenue u

[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/material.html?mid=3589
0 Ypox(PDI):https://resh.edu.ru/subject/lesson/3534/



https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://infourok.ru/material.html?mid=35890
https://infourok.ru/material.html?mid=35890
https://resh.edu.ru/subject/lesson/3534/

MMPUMCHCHUC CIIABOB
Keye3a

144

145

146

147

148

CoennHeHus xenesa.

[IpakTuueckas
paborta Nel3
"I[Tony4yenue conu
Mopa". UncTpyKTax
no Th

duznyeckue u
XHUMHYECKHE
CBOMCTBa MeIU H €
COCIUHEHHH, NX
MIPUMEHEHHE

dusznueckue u
XHUMHUYECKHE
CBOMCTBA LIMHKA U
€ro COEQUHEHMH, UX
MPUMEHEHHUE.
I'mapoxcoKOMILTEKCHI
IMHKA

IIpaxTrueckas
paborta Ne 14.
Pemenue
AKCTIEPUMEHTAITbHBIX
3a7a4 1o TeMe
"MeTasmibl TOOOYHBIX

noarpynm”

[IpezenTanus :https://multiurok.ru/files/priezientatsiia-na-
tiemu-mietally-pobochnykh-podgh.html

Ypok(POII):https://resh.edu.ru/subject/lesson/3534/

149

Pemrenue 3amau u
BBIIOJIHEHHE



https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://resh.edu.ru/subject/lesson/3534/

YIPA)KHEHUM 110 TEME
«MeTabl
MOOOYHBIX
MTOATPYIIT

150

CaMocTrogTenbpHas
pabota mo Teme
«MeTtanbl
MOOOYHBIX

MOATPYIIID»

151

Cepebpo. 3om0T0.
Pryrb. ®u3nueckue u
XUMHUYECKUE
CBOJCTBA .

152

153

154

155

156

Pemenue 3agau
pa3J'II/IllHI)IX THUIIOB

O6o06meHue u
CHCTeMaTH3aIus
3HAHUH 110 TEME
"Mertamiabr"

O06o0ueHne n
cucTeMaTu3alus
W3y4EHHOTO
Marepuaa 1mo TeMme
"Meramibr"
KonTponbHas pabota
o teme "Meranibt"
AHau3 pe3yjabTaToB
KOHTPOJIBHOU
paboThI, KOPPEKIUS

Pemy EI'D:https://ege.sdamgia.ru/



https://ege.sdamgia.ru/

OILITNOOK

157

158

159

160

161

Ponp xumMuu B
obecneueHUN
YCTOWYHBOTO
pa3BUTHUS
YeJIOBCUCCTBA.
[TonsiTHE O HAYYHBIX
MeTodax
HCCIEI0BaHUS
BEIIECTB

HayuHnble npuHIMIIBL
OpraHu3alu
XHMHYECKOT'0
IIPOU3BOJICTBA.
[IpombllieHHBIE
CIOCOOBI MOJTYYEHUS
Ba)KHEUIIINX BEIIECTB

XHUMHYECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl
H €T0 IIOCICACTBHS
XuMus 1 310pOBbE
YyeJIoBeKa.
JlexkapcTBeHHBIE
CpeacTBa

Xnmus ramy. Pons
XHUMHH B
obecneueHUN
MUIIEBOM

Ypoxk (Lludposas 6ubmmoTeka):https://app.onlineschool-
1.ru/11-klass/himiya/himicheskaya-tehnologiya-

proizvl/article
VYpox(POII):https://resh.edu.ru/subject/lesson/3514/

Ypok (Hudposas 6ubmmoTeka):https://app.onlineschool-
1.ru/11-klass/himiya/himicheskaya-tehnologiya-

proizvl/article
VYpox(POI):https://resh.edu.ru/subject/lesson/3514/

Buneoypok:http://school-collection.edu.ru/

Buneoypok:http://school-collection.edu.ru/ ITpe3entamms
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html

[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
4711080.html Buaeoypox:http://school-collection.edu.ru/



https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
http://school-collection.edu.ru/

0€e30I1acCHOCTH

KocMmeTnueckue u

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html

Buneoypok:http://school-collection.edu.ru/ IIpe3enranus

162 napromepisie (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
cpenctra. berrosas himiya-ekologiya-zdorove-3157847.html
XUMUA
XyMIsL B [Ipe3enTanus
CTPOHTENBOTEE. (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
Baskeiime himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
163 4711080.html Buneoypox:http://school-collection.edu.ru/
CTPOUTCIIbHBIC U
[Ipe3enTanus
KOHCTPYIHHOHHRE (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
MaTCpHaIbt himiya-ekologiya-zdorove-3157847.html
[Ipe3enTanus
XHUMHS B CEILCKOM (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
XO3SIUCTBE. himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
164 = Opranuueckue u 4711080.html Buneoypox:http://school-collection.edu.ru/
MUHEpaIbHBIE [TpeseHTanus
ynoOpeHus (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html
CucremaTu3anus u
165  o06oOmeHne 3HaHUI
10 TEME
Pemenue 3aga4d Ha
166  BeIUHCIIEHHE BBIXOMA
MIPOJIYKTA PEaKIuu
167 Pemtenue 3amad 1o

XUMHNYCCKUM



https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html

168

169

170

YpaBHEHUSIM, €CIIH
OJTHO M3
pearupyomumx
BEILIECTB JaHO B
H30BITKE.

Pewenne 3anau
HaXO0XXJCHHE
MOJIEKYJISIPHOM
(bopMyIIbl BelecTBa

110 MaCCOBBIM AOJISAM.

Pacuer Mmaccel min
00BEMa BellecTBa 110
rapameTpam OJIHOTO
13 YYaCTBYIOLIUX B
peaKLK BEIIECTB
penieHue 3aaa4 Ha

ATOMHOC
COOTHOIICHHC.

OBIIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

170

14







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun B.B.;
noA penakuuei Jlyauna B.B., O0uiecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»

* Xumusi, 10 xnacc/ Epemun B.B., Ky3emenko H.E., Teperun B.U., /Ipo3nos
A.A., Jlyaun B.B.; nox penakiueii Jiyauna B.B., O61iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odmiecTBo «M3aaTenscTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
Metonnueckoe nocodue «Xumus. YriyonaeHHblil ypoBeHb. 10—11 knaccs» B.

B. Epemuna, H. E. Ky3emenko, B. . Tepennna, A. A. JIpo3nosa, B. B. JIynuna.

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
bubmunoreka IIOK https://m.edsoo.ru

bubmmotexa POIII https://resh.edu.ru
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