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HOACHUTEJBHASA 3AIINCKA

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 roma» (Pacnopsokenue IlpaBurensctBa 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, MPU3BAHO 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
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaju3alus KOTOpoW oOecreynBaeT
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
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIe U 3a/lay U3y4eHUsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXKE C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTAaHOBJIEHHOM MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJDKHA OIpPENEsThCSl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIyOJNEHHOrO U3yYEHHs HamnpaBleH 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 95Toll CBs3M wM3yueHHE MpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHoro oopasoBanus. Hapsamy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
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 XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUH HA OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojHseTcs  (HOpMUpOBAHMEM  TIpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONPOcaM 00 3JIEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeiIMeTa B JAaHHOM Cllydyae akLeHT OyneT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K IPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il HW3Yy4CHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEaMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pomu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleYeHnn PalUOHAIBHOTO MPUPOJONOIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUM XHWMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMaX, 00 00muX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONIMX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BaHUEM U  IepepaboTKoM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKOM JICATEITBHOCTH M IMTOBCEIHCBHOMN KH3HH.

B nmnnane peanu3alyu MEpBOOYEPEIHBIX BOCHUTATENbHBIX M Pa3BUBAIOIIMX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYyYEHHMIO W TIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO KaK
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOUN KYIbTYpbl, IPUOOPETEHHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKuenTopHbd). TuUMbl TepeKkphIBaHUS AaTOMHBIX OpOUTaled, ©- U T-CBS3M.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuin (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 O00pa3laMyd OPTraHUYeCKHX BEIIECTB W MarTepuajaMd Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanbl. ['oMmonornueckuil psj ankaHoB, o0mias ¢hopmysa, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMs, UUKIU3ALNHI, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MalbIX (LUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHMSI 1 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 U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKWMHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peaKMu HA TPOHUHYIO CBI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oen3ona. dusmyeckue CBOMCTBA apeHOB. XUMHUYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPEe aJKUIbHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOoYd. B3auMoaencTBHE MUTraJIOTCHAIIKAHOB C MAarHueM M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHne (PU3MUECKUX CBOMCTB YIIIE€BOJAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOE OOHaApyX EHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa U kinaccupukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIOpoAHBIE CBS3M MEXAY MOJIEKYJAMHA CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uejoBeka. CrnocoObl NOJYyYEHUS U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHMS, B3aUMOJEUCTBUE C OPraHUYECKUMHU
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. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTMYECKUE psi/ibl alIbJETUI0B U KETOHOB, 00IIas
dopMyna, uzomMepuss U HOMEHKIaTypa. Du3nyeckue CBOWCTBA aNbAETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus n HoMeHknatypa. @u3ndeckue cBOMCTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0eHHOCTH CBOWMCTB MypaBbUHOM KHUCIOTHL. lloHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJbMUTHHOBAsA, OJEUHOBAas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puandeckue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucTtuka yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, H-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YHYACTUEM CITMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npumeHenue. [lonrcaxapuapl: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJydyeHUEe 3PUPOB Letoa03bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B albJAETH] Ha PACKAIEHHONM 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 Menu(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoepxaliue Opraiu4ecKkue coeJUHEHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWCTBA aNM(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwInHa. B3anMHOe BiIMsHUE TPYNI aTOMOB B MOJIeKyJie aHuiInHA. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHas, BTOpUYHAA U TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OENKOB NMPU HArpeBaHHH, IBETHBIC
peaknuu Ha O€NKH, pelIeHHWE OHKCICPUMEHTAJbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

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

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOro BEIIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WMJIM CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, JKocucTema, Owmocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHonorUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIMOHAIBHOTO 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, KBAHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOIAYECKOrO 3aKOHA U [leproIUUecKOr CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.11. Meunneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KparHeie cBa3u. Bonopoanas cBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCcTaB KOMIUIEKCHOTO UOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHbix cucteMax. MctuaHable pacTBopsl. [lpencrasinenue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBUATLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIEC peaKIMh. XUMHUECKOe paBHOBecue. KoHcranta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[IpoIleCChl OKHCIEHHS YW BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYEHUE BIMSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B Mpupoje, CIOCOOBI MOJMydeHUs, (U3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
ceprl(V1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IprmMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeauneHuil. docdopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
CoJIi. AKTUBUPOBAHHBIA yroyib, ajncopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xummuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHne KpeMHuUs U ero coeAnHeHuil. CTEKI10, €ro Moxy4YeHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHune MeramioB B OBITY M TEXHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmner [lepuonnueckoit cucTemsl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W KajnpLUUi: MOJIydeHue, (U3NUecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AMQOTepHbIE CBOICTBAa OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®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.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
PUMEHEHUE MEAUN U €€ COCAMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpasIloB HEMETaJIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
MIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), 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 KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenns», «Cepa u e€ coeguHEeHUs», «A30T U (pochop U UX COECTUHEHUS,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3alii XMMUYECKOr0 ITPOon3BoAcTBa. IIpoMbIuIeHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumuu B 006ecriedeHIH SHEPreTHIeCKON Oe301MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHny MUIEBOM 0€30MMacCHOCTH.

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

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

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

PacuérHble 3anaumn.

PacuéTer: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JAaHO B BHJE PACTBOPA C OMNPEACIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHU4ecKo XuMUM B 11 Kiacce OCyIIeCTBIACTCA Yepe3 MCIIOIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaIUs, MePUOJTUYHOCTb, HAOIOICHUE,
MU3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBa, HJCATbLHBIN a3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTICBObI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUILEBAS MPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MPOMBIILIJIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKONW T'paXTaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH I[EJIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JIESATEIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH,
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, PEUICHUM YYEOHBIX U MO3HABATENIbHBIX 3aJ]1ay, BHITIOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwi 0e30MacHOTO OOpallleHUs C BELIECTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPUSITUS BPEIHBIX NPUBBIUCK (YHOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONH30BAHUSA JOCTIKEHUNW XUMHH JIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATh HUX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSATH HUICOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3/IaHUM 1E€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIN3ALMK: B €€ TyMaHUCTHUYECKOM HAMNpPaBICHHOCTH U Ba)XHOM pOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSCHEHUS SIBIICHUN OKPY>KAIOIIEro Mupa u
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perIeHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM TpyJa B pasiIMyHbIX cepax mpodeccHoHambHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJSITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eNU ACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS J11 OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABISATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliCTBUS:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DPOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSTENbHO IPOrHO3UPOBATH €ro pe3ysbTaT, (OpMYyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcol MHTEpHETa), aHAIM3UpOBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (HopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO 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 HAy4yHBIM SI3bIK B KayecTBE CpeACTBa Mpu paboTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe YueOHbIe NeCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNIaTh C IPE3EHTAlMEell pe3yJbTaTOB IO3HABATEIbHOM JIE€ATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
1O pe3yibTaTaM MNPOBEAEHHBIX HMCCIECJOBAHMNM IMYTEM COIJIACOBAHMS MO3ULMHA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHUS:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEeSATENIbHOCTD, ONpezensds €€ Ield W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/IaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YE€OHBIX UM HCCIENOBATEIIbCKUX 3aJ]a4y, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA CcrOcO0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYHICCTBJATh CAMOKOHTPOJIb JACATCIIBHOCTH HAa OCHOBC CaMOaHalln3a H
CaMOOLCHKH.

MHPEJIMETHBIE PE3YJBbTATHBI

[TpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 10 XUMUHU Ha yTiyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCSCKUC
JUIs yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHHS, YMEHUS U CIIOCOOBI ICUCTBUM
10 OCBOCHHIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUJBI JIESITCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWA B PA3IMYHBIX yUEOHBIX
CUTYaIHsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyAITUIX, CBA3AHHBIX ¢ XUMHUeh. B
nmporpaMMe II0 XHUMHUHM TIPEJAMETHBIC Pe3YyIbTaThl MPEJACTABICHBI IO TOJaM
W3yUYCHHS.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAKAKOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTONYMBOIO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBON O€30MacCHOCTH, B Pa3BUTHH MEAHUIIMHBI, CO3JaHUH HOBBIX MaTEpUaJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOTU, YIIEBOAOPOJBI,
KHCIIOPOJ- M a30TCOJAEpKAIlME OPraHWYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEBpalICHUS BHEPrUM TMpPU XUMUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBICHUI; MPEICTABICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKHUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU U 0O€30MaCHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESATENIbBHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4HbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

chOpMHUPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  IMOCPEICTBOM  COCTABJICHMS



AIIEKTPOHHOTO ©OajaHca »JTUX peakluil, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

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

c(OpPMUPOBAHHOCTh YMEHHUH: YCTaHABIMBATh MPUHAIJIC)KHOCTh M3YUYCHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS MJIA OTACIBHBIX
IpEICTaBUTENIC OPraHUYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIHUICPHUH,
STHJICHTIIUKONb, (PEHOT, (QOopMaNbIerull, areTalbJeru], areToH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAsI, OJICMHOBAsA, TAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYKTO3a, aHWIMH, NUBUHUJ, U30IPEH, XJIOPOMPEH,
CTHPOJI U IpyTHUE);

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

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

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
duznyecKkue W XUMHYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENCH PAa3TMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, IIUKIOAIKAHOB, aJIKEHOB, aJlIKaJAUEHOB,
QJIKUHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB, CIHUPTOB, albJErHIOB, KETOHOB,
KapOOHOBBIX KUCJOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, aMHUHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b ~ MEXKAYy HHMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKHX pEAaKUUH C HCIHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OpMUPOBAHHOCTh YMEHHS TOATBEP)KIaTh Ha KOHKPETHBIX TMpPUMEpax
XapakTep 3aBUCHMOCTH PEaKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTMHEHUH OT
KPaTHOCTH M THIIa KOBAJCHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadoTKu WU
MPaKTHYECKOe MPUMEHEHHUE TIPOAYKTOB TepepaboTKy;

c(OPMUPOBAHHOCTh BIJIAJICHUS] CUCTEMOM 3HAaHUH O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HaHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS,



c(OpMUPOBAHHOCTD yMEHUS MPUMEHSTH OCHOBHBIE ornepauuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3ALIMIO, BBISIBIEHUE MPUYMHHO-CIEICTBEHHBIX CBS3€W — I U3Y4YEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSMU M NPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOIO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI M0 OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCHOJB30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMHUYECKOH
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TO3UUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBS3aHHOM C MepepaboTKON
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbBIEC 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEUICHUN
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUU: CaMOCTOSITEJIbHO IJIAaHUPOBATH U MPOBOAMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPa3jIUYHBIX KJIACCOB U
KHCIJIOPOACOIEPKAILINX OPraHMYECKUX BEIIECTB, PELICHHUE 3KCIEPUMEHTAIbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPABHII
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaAHHUEM,
dbopMyIupoBaTh IIENb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
PE3yNbTAThl KCIIEPUMEHTA, aHAITU3UPOBATh U OLEHUBATH UX JJOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY H
TPYJOBOM NIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKPYXKaroIEn
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPTraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

Cc(OPMUPOBAHHOCTh YMEHHUH: OCYUIECTBIATH II€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MMOCTABIICHHOW Y4eOHOH 3a/1auei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XHMHSD OTPaKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M T03HABAEMOCTH SIBICHHM TPHPOABI, O MECTe W 3HAYCHUU
XAMHHA B CHCTEME €CTECTBEHHBIX HayK M €€ pPOJM B OOECIICUECHUH YCTOWYHMBOTO
pPa3BHUTHA, B PEIICHUU MPOOJIEM IKOJIOTUYCCKOW, DHEPTeTUUCCKOW W MHUIICBOU
0€30MMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEPHAJOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAIMOHAIBHOTO MPHPOIOIOIB30BaHMS, B
GbOpMHpPOBaHUN MHPOBO33PEHHUS W OOIMIeH KyJbTyphl 4YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONIUEe TMOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHas, WOHHAsA, MeETAJUIMYECKas, BOJOPOJHAS),
KpUCTAIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJIEKTPOJUTHYECKAsE JUCCOIMAIINSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTENb, TEIIOBOK 3 deKT
XHMHYECKON peaKiu, CKOPOCTh XUMHUYECKON peaKkiiuu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS AJICKTPOJUTHUUYECKON TUCCOIUALMM, TEPUOIUUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MIPEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MPEACTaBJICHUS] O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOAMHAMMYECKUX M  KHHETHYECKHUX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTUYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, MOJYUYCHHUHM U O€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA;



c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS HPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

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

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

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

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTENIEHEH OKHCIICHHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaju3aTopa W
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH JJI KJIACCU(PUKAIINU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl .M.  MeHageneeBa,  UCNOJNb3ysl  TOHSTHUA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE M BO30YXKAEHHOE SHEPTeTUYECKUE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX DJIEKTPOHHBIX 000JIOYEK;

chOPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh, yYMEHHUS PACKpPBhIBATh CYIIHOCTb: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJEHUS WX TMOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUTIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XMMHUYECKUX pEaKuil ¢ YY4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
($akTOpOB, a TaKKE XapaKTep CMEIICHUS XUMHUUYECKOTO PAaBHOBECHSI O] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEPHOM KHCIOTHI, aMMHAKa,
o0IMe HayyHble MPUHLMIBI XUMUYECKUX IPOU3BOJCTB; II€JIECO00PAa3HOCTh
NPUMEHEHHUs HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUA MpPUPOAbI — HaAONIOJIEHUE, W3MEPEHHE, MOJEIUPOBaHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHUS XHMHYECKUX SBJIICHHUW, HMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIBHOCTU YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISABIISTH B3aMMOCBS3b XUMHUYECKUX 3HAHHUM C
MNOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
IOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklny; 3HA4YE€HHUS BOAOPOJHOIO TOKa3aTesis PACTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
ONpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa pEaKUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

C(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHE  pEakluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIIECTB, ONpEIeTICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, perieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metaiey u  «Hemeramsy) ¢
coOJIoIeHHEeM MpaBMIl O€30MacHOro oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (GoOpMyJIUpOBaTh I€Jb MCCIEAOBAHUS, TMPEJICTABIATH B



pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH X
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHSMHU IO BBHINOJHEHUIO JAaOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH II€JIECO00Pa3HOTO TOBEACHUS B OBITY W TPYIOBOU
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOI'O JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOPMHPOBAHHOCTh, YMEHHUU: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHAs
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmanuu, IHTepHeT U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUYECKYI0 MH(OpMaInio, epepadbaTbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
http://school-
[IpenMeTr opraHuyYeCcKO XUMUU. TCOPI/HI collection.edu.ru
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8 .
http://fcior.edu.ru
byrneposa
https://myschool.edu.ru/
Hroro no pazgeny 8
Paznes 2. Yriesogopoasbl
51 [IpenenbHbIe yTIeBOAOPOABbI — AJIKAHBI, 5
' LIAKJIOAJKAHbI
59 HenpenenbHble YIIEBOIOPOIBL: ATKEHEI, 14 L http://school-
' QJIKaINCHBI, AJTKUHBI collection.edu.ru
2.3 Apomatnyeckue yriieBoAOPO Ikl (apeHBbI) 8 http://fcior.edu.ru
24 [IpupoaHbIEe HCTOYHUKH YTIIEBOJAOPOIOB U UX 4 https://myschool.edu.ru/
' nepepaboTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1
Hroro no pazneny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeJuHeHust
3.1 Cnuptsl. ®enon 11 htto://school-
3.2 KapOonunbHbIE COeAMHEHUS: aTbICTHIBI 1 21



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/

keToHbl. KapOoHoBBIe KUCTOTHL. CIIOKHBIC
a¢upsl. XKupbl

collection.edu.ru

http://fcior.edu.ru

3.3 YraeBoasl 9 https://myschool.edu.ru/
Hroro no pazueny 41
Pa3znen 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
http://school-
collection.edu.ru
4.1 AmuHBI. AMMHOKHUCIOTHI. benku 12 ]
http://fcior.edu.ru
https://myschool.edu.ru/
Hroro no pazneny 12
Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUSA
http://school-
collection.edu.ru
5.1 BbICOKOMOIEKYIISIPHBIE COEUHEHMS 6 .
http://fcior.edu.ru
https://myschool.edu.ru/
Uroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne o/ P Konrpoabnbsie IIpakruueckue p
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [leproauyeckas cCuCTEMAa XMMHIECKUX 9 http://school-
snemenToB JI. 1. MenaeneeBa collection.edu.ru
19 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 http://fcior.edu.ru
BCIICCTB https://myschool.edu.ru/
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Paznes 2. Heoprannyeckasi XuMust
2.1 HemeTaminl 31 1 3 http://school-
collection.edu.ru
2.2 Meraminl 23 1 2 http://fcior.edu.ru
https://myschool.edu.ru/
Hroro no pazaeny 54
Pa3znen 3. XumMus u :Ku3Hb
http://school-
31 MeTtoapl TO3HAHUS B XUMHAH. XUMHUS U 9 collection.edu.ru

KHN3Hb

http://fcior.edu.ru

https://myschool.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoJsunyecTBo 4acos
Tema ypoka Bce Korrpoxs — Ipaxririec DJIeKTPOHHBbIE I (POBLIE 00pa3oBaTebHbIE PeCypChl
n/ HbIE KHe
ro
n padoThI padoThI
[pezenTtanus (MHOOYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html
Hpenmer n Ypok (Hudposas 6ubmmoTeka): https://app.onlineschool-1.ru/10-
3HA4YCHHUC klass/himiya/predmet-organicheskoj-himiil/article
OpraHUYeCKON Buneoypok: https://youtu.be/fG2Ch27M-5¢
XUMUH, 1 VYpok (Sxmacce): https://www.yaklass.ru/p/himija/10-klass/osnovy-
[IpEJICTaBIIEHUE O organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-
MHOroo0pa3uu khimicheskogo-stroeniia-organiches_-6447217
OPraHMYEeCKUuX Buneoypok (Uutepypok): https:/interneturok.ru/lesson/chemistry/10-
COeTMHEHHI klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-
zhizni-cheloveka
VYpox (pam):https://resh.edu.ru/subject/lesson/6149/
DJIEKTPOHHOE [Ipe3entauus: https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-
CTpOCHHE aTOMa ugleroda-klass-271196.html
yriepona VYpoxk (AKmacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
(ocHOBHOE U organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-
BO30YXJIEHHOE 1 elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-
COCTOSIHUS). eOead6dac163
BaJleHTHBIE Buneoypok: https://youtu.be/fXmbvaAFAak
BO3MOKHOCTH Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
aToMa yrueposa klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
Xumuueckas 1 Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://youtu.be/fG2Ch27M-5c
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://resh.edu.ru/subject/lesson/6149/
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://youtu.be/fXmbvaAFAak
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah

CBSI3b B
OpraHUYECKUX
COEIMHEHMIX.
MexaHnu3MBbl
oOpa3zoBaHMs
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
paspbiBa CBA3EH

Teopus crpoenus
OpPraHUYECKUX
COEUHEHUH A.
M. bytneposa

Bunael nzomepun:
CTPYKTYpHas,
MPOCTPAHCTBEHHA
s1. DIIEKTPOHHBIE
s dexTr B
MOJIEKYJIax
OpraHUYECKHUX
COCIMHEHU I

klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
[Ipesenranus UHOOYPOK):https://infourok.ru/prezentaciya-po-himii-
elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-
3998996.html

Buneoypok: https://youtu.be/dglhaCXa_f0

VYpok (AKnacce):https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-
soedineniiakh-6482959

Buneoypok: https://youtu.be/pAlsRgJIM03g

Buneoypok (MuTtepypok):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e#

VYpok (Sxmacce): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-
elektronnaia-konfiguratciia- -6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217

VYpox (Hnpposas 6ubnuoreka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article

[Ipezentanus (MHO®OYPOK): https://infourok.ru/teoriya-stroeniya-
organicheskih-soedineniy-umk-rudzitis-1651623.html

Buneoypok: https://youtu.be/oFUffgxsCVw
https://youtu.be/x16936dtCwWE

VYpox (AKmacce): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/izomeriia-izomery-6490525 ITpe3enTtauus

(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-

klass-1959959.html

Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-
geometricheskaya-opticheskaya



https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://youtu.be/dqlhaCXa_f0
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://youtu.be/pAIsRgJM03g
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://youtu.be/oFUffqxsCVw
https://youtu.be/x16q36dtCwE
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya

[IpencraBnenue o
KJIacCU(PUKALINH U

Buneoypok: https://youtu.be/P5h6j2etM00

https://youtu.be/vDrOFkdEE3c

https://youtu.be/xVIJRtbKRMEY

Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy

cHCTEMAaTHYeCcKast
VYpok (AKnacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
HOMEHKJIaTypa . LT L . .
(IUPAC) organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-
6447504
OpTatHiecix [IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-k-uroku-
BEILCCTB klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-
5322147 .html
Buneoypok: https://youtu.be/HEGVBoORYNY
https://youtu.be/AAMBNPK2eW8
Ypok (AKmnacce):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Knaccuduranms Kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-
peakuuii B 6964758/re-beb23620-c76f-4452-9a2a-15397825f6¢d
OpraHUYeCcKOn [Tpesentauuss (MHOOYPOK): https://infourok.ru/oporniy-konspekt-po-
XHUMHH organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-
3380651.html
https://infourok.ru/prezentaciya_po_teme Kklassifikaciya himicheskih_reakciy v
organicheskoy himii-285796.htm
Cucremaruzanus Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-

1 00001IEeHNEe
3HaHUHU 110 TEME

klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-
veschestv-prosteyshaya-i-molekulyarnaya-formuly

AJKaHBI:
TOMOJIOTHYECKUHI
psn, o0ras
(opmyua,
HOMEHKJIaTypa U

Buneoypok: https://youtu.be/UT5JQIIZCSO

Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-
fizicheskie-svoystva

VYpok (ILludporas 6mbmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article
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https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://youtu.be/HEGVBoORYNY
https://youtu.be/A4M8NPK2eW8
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
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https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
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://youtu.be/UT5JQlIZCS0
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article

nu3oMepus,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHO
€ CTpOCHHUE
MOJIEKY

duznueckue u

VYpox (POIII):https://resh.edu.ru/subject/lesson/6151/

Buneoypok: https://youtu.be/tvOXH_Okuzk

https://youtu.be/6 _EhmGIgZWg

Ypok (AKmacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-eqo-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-

10 XUMUYECKHE fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
CBOICTBA AJIKaHOB [Ipesentanus (MHDPOYPOK): https://infourok.ru/prezentaciya-po-himii-na-
temu-alkani-klass-1043265.html
Ypok (udposast 6ubnuoteka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article
VYpoxk (POIII):https://resh.edu.ru/subject/lesson/6151/
Haxoxnenue .
ATIKAHOB B Buneoypok: https://voutu.b_e/svtx37Am|WM
npupoze. https://youtu.be/EoVH ESdp|5I_E
11 CriocoBur IIpesentanus: https://ppt-online.org/445176
Ypok (udposast 6ubnuoteka):https://app.onlineschool-1.ru/10-
TOAYACHIA 1 klass/himiya/predelnye-uglevodorody-alka/article
TpHMCHErHe VYpox (POIII):https://resh.edu.ru/subject/lesson/6151/
aJIKaHOB
[{ukmoankaHbl:
obmias popmyia, Buneoypok: https:/youtu.be/Fk32008rdwk
HOMEHKJIaTypa ¥ Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
12 U30MepHus, klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
0COOEHHOCTH [TpesenTtanus (MHDOYPOK): https:/infourok.ru/prezentaciya-po-himii-na-
CTPOCHUS temu-cikloalkani-klass-2250393.html

XHUMHUYCCKUX
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https://resh.edu.ru/subject/lesson/6151/
https://youtu.be/svtx37AmiwM
https://youtu.be/EoVHESdpi5E
https://ppt-online.org/445176
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://resh.edu.ru/subject/lesson/6151/
https://youtu.be/Fk32Oo8rdwk
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
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CBOIICTB, CIIOCOOBI
MOJIyYCHHS U
[IPUMEHCHHE

Pemenue
pacuy€THBIX 3a/1a4
Ha OIlpe/ieNIeHUE
MOJIEKYJISIPHOM
dbopMyIibt
OpraHuYeCcKOro
BEILIECTBA 10

[IpezenTanus (MHOOYPOK): https://infourok.ru/prezentaciya-vyvod-
molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-
dolyam-ili-produktam-sgoraniya-6199752.html

13 MacCOBBIM J0JSIM Buneoypok: https://youtu.be/3dnRw4jUdEE
aTOMOB Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
3JIEMEHTOB, klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-
BXOJUIIIIUX B €0 veschestv-prosteyshaya-i-molekulyarnaya-formuly
COCTaB.
CucreMaTu3anus
1 000011IeHHE
3HAHUH 10 TEME
AnKeHBI:
o Buneoypok:https://youtu.be/da78zZVItoA
TOMOJIOTUYECKU I -
psiz, 06man Ypok (AKIJTACC):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
(I)op;Myna 6579439/alkeny-etilen-i-ego-gomologi-6898889 Buaeoypok
HOMCHKJ'I;.Typa (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
’ uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
14 JIEKTPOHHOE U

MPOCTPAHCTBEHHO
€ CTpOEHHUE
MOJIEKYIL.
CrpyktypHas u
LHC-TpaHC-

[TpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
alkeny-10-klass-5028230.html

VYpox (Hudposas 6ubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article

VYpoxk (POIII):https://resh.edu.ru/subject/lesson/5412/
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
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https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/

U30MEpPHUs
AJIKEHOB

dusunueckue u

Ypok (AKunacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
Buneoypok:https://youtu.be/luslshyeR7Q

XUMHUYCCKHUEC . . .
15 cBolicTBa [Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
n alkeny-10-klass-5028230.html
al\jIIKeHOB' pasuio Ypok (udposast 6ubnuoteka):https://app.onlineschool-1.ru/10-
ApKOBHHKOBA klass/himiya/nepredelnye-uglevodorody-alk/article
VYpoxk (POIII):https://resh.edu.ru/subject/lesson/5412/
Ypok (AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkeny-poluchenie-i-primenenie-6895074
Cnoco6bt Buneoypok: https://youtu.be/Z5KS416mjB0IIpesenTarms
16 MOJy4YECHUS U (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-
IIPUMEHEHHE 5028230.html
AJIKEHOB VYpok (Lludposas 6mbnuoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article
VYpox (POIII):https://resh.edu.ru/subject/lesson/5412/
IIpakTnyeckas ] )
[pezenTanus (MHOOYPOK): https://infourok.ru/prezentaciya-na-temu-
pabota Ne 1 o L. L
" poluchenie-etilena-i-opiti-s-nim-klass-257772.html
teme "[lonyuenue
17 I Buneoypok: https://youtu.be/bhl658RM7Dc
https://youtu.be/V19KN-R92AU
VISYCHHE €10 https://youtu.be/L YPkv2IBpPO
CBOUCTB
Pewmenue Ypox (Axnacc):https://www.yaklass.ru/p/himija/10-klass/reshenie-
pacy€THBIX 3a/1a4 raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-
18 Ha ONpEJECICHUE sgoraniia-6874542

MOJIEKYJIIPHOU

hopmybI
OpPTaHUYeCKOTO

https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-
6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-
khimicheskogo- -6874541
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BEIIECTBA [Ipesenrauuss(MHDOYPOK):https://infourok.ru/konspekt-uroka-po-himii-na-
temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-
3946056.html
Buneoypok: https://youtu.be/TisuaxrHTUE

AJIKaIHCHBL: Ypok (HKJIac.C): https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

CONPKEHHBIE, 6579439/alkadieny-6899278
Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

U30JIMPOBAHHEIE, - - - -
klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-

19 KyMYJIHUPOBaHHEIE. )
svoystv-sopryazhennyh-alkadienov

Ocobennoctn [Ipesenranus (MHDOYPOK)https://infourok.ru/prezentaciya-po-himii-na-

HICKTPOHHOTO temu-alkadieny-10-klass-4636620.html

CTpocHHA Ypok (L{udpoast 6ubimoteka):https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article
Buneoypok: https://youtu.be/7f4rFe3h0ac
Ypok (AKmacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkadieny-6899278

Xumu4eckue Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

20 CBOKCTBA klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-

CONPSKEHHBIX svoystv-sopryazhennyh-alkadienov

JTUEHOB [Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-alkadieny-10-klass-4636620.html
VYpok (Iudposas 6ubnmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article
Buneoypok: https://youtu.be/dalgvimJz1l
https://youtu.be/TIvUg4025vU

Cnoco0bt Ypox (AKmacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

21 MIOJIyYEHUS U 6579439/alkadieny-6899278

IIPUMEHEHHE [Ipesenrtanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-

aJKaguEeHOB temu-alkadieny-10-klass-4636620.html

VYpok (Lludporas 6mbimoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article
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AJIKUHEBL:

Buneoypok: https://youtu.be/mi1lqgyQTObLQ

TOMOJIOTHYECKHUI
psit, 06 Ypoxk (AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
bopmyia, 6579439/alkiny-atcetilen-i-ego-gomologi-6892969
HOMEHKJTATYDA, Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-
22 JJIEKTPOHHOE U - . -
fizicheskie-svoystva-poluchenie
MPOCTPANCTBEHHO [Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
¢ CTpocHHC temu-alkini-klass-1243319.html
MoJteKy1, Ypok (L{udpoast 6ubimoTteka):https://app.onlineschool-1.ru/10-
(usiaccxue lass/himiya/alkiny/article
CBOHUCTBaA
Buneoypok: https://youtu.be/D95elvRnelLg
https://youtu.be/DHFb7a9S5BA
Ypok (AKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279
93 Xumuueckue Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CBOMCTBA aJKHUHOB klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-primenenie
[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-alkini-klass-1243319.html
VYpok (Lludposas 6mbnuoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article
VYpok (ILludposas 6mbnmuoTeka): https://app.onlineschool-1.ru/10-
KauecTBeHHnbie klass/himiya/kachestvennye-reakcii-organiches/article
24 peakiuu Ha Buneoypok: https://youtu.be/qL4SWXel5XI
TPOMHYIO CBSI3b Ypok (AKmacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279
CriocoOsI Bupneoypok: https://youtu.be/ocSP39jRWgE
o5 TOJIYYEHHUS U https://youtu.be/quAlnpoCET4

MIpUMEHEHNE
AJIKWHOB

Ypok (AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279
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Pemrenue 3agau:
pacd€ThI IO

Ypok (L{udpoast 6ubnmoteka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

26 YpPaBHEHUIO klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-
XUMHAYECKOH uglevodorody
peakuuu
CI/ICTeMaTI/ISaI_[I/I}I
27 U 0000111EeHNE Buneoypok: https://youtu.be/CtAQHKB3M7Q
3HAHUM MO TeMe
ApeHsr:
TOMOJIOTHYECKHH Buneoypox: https://youtu.be/jggXWa_NV-c
psiz, oOuast https://youtu.be/AOOfFe_Q5ks
opmyua, Ypok (AKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
HOMEHKJIaTypa. 6579439/areny-benzol-i-ego-gomologi-6912879
28 DIEKTPOHHOE U Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
IIPOCTPAHCTBEHHO klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-poluchenie-
€ CTpOCHUE i-fizicheskie-svoystva
MOJIeKyI GeH30a VYpok (Lludporas 6mbnuoTeka):https://app.onlineschool-1.ru/10-
U TOJIyOJa, X klass/himiya/aromaticheskie-uglevodorody-il1/article
dusHuecKue Vpox (POI):https://resh.edu.ru/subject/lesson/4775/
CBOICTBA
Buneoypok: https://youtu.be/wwFGwwPWH1c
T — Ypox (HKnacc):ht_tps://www.valflas_s.rq/p/himi_ia/lO-kIass/uqlevodorodv-
. 6579439/areny-svoistva-poluchenie-i-primenenie-6912880
CBOHMCTBA apCHOB: . .
29 Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

peaknun
3aMEIEeHUs

klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-

svoystva
VYpok (Lludporas 6mbnmoTeka):https://app.onlineschool-1.ru/10-
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XUMHYECKHE

CBOICTBA apEHOB:

klass/himiya/aromaticheskie-uglevodorody-il1l/article
VYpox (POIII):https://resh.edu.ru/subject/lesson/4775/
Buneoypok:https://youtu.be/Q6Jp-wnHnlw

Ypok (AKmacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-svoistva-poluchenie-i-primenenie-6912880

30 Pealciin Buneoypoxk (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
MIPUCOCINHEHHUS, . i . . o )
klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-
OKHCJIEHUE svovstva
roMoJIoros Ypok(Hudposas dubnuotexa):https://app.onlineschool-1.ru/10-
Gensona klass/himiya/aromaticheskie-uglevodorody-il1/article
Ocobennoctu Buneoypok: https://youtu.be/Znk9pSQzvf8
31 XUMHUYECKUX Ypok (Lludporas 6mbinoTeka):https://app.onlineschool-1.ru/10-
CBOMCTB CTUpPOJIA klass/himiya/aromaticheskie-uglevodorody-il1/article
Pemenue
pacy€THBIX 33124
Ha OIIpe/IeIICHUE
32 MOJIEKYJISIPHOM Buneoypoxk: https://youtu.be/xGCThw9WafM
(bopMyIibI
OpPraHUYECKOTo
BelIeCTBa
Croco0sl Buneoypok: https://youtu.be/ACs3uYT1vG8
33 MOJIy4EHUs U VYpox (Hudposas 6ubnuoreka):https://app.onlineschool-1.ru/10-
IIPUMEHEHUE klass/himiya/aromaticheskie-uglevodorody-il1/article
apeHoB Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4775/
I'enetnueckas [IpezenTanus (MHO®OYPOK):https://infourok.ru/prezentaciya-
CBSI3b MEXKIY geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
34 Pa3IMYHBIMU Buneoypok: https://youtu.be/PBA7uvyvi-Q
KJIaccaMu VYpoxk (Lludposas 6ubmmoTeka):https://app.onlineschool-1.ru/10-

YTJICBOIOPOIOB

klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
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PacuéTel o

YpaBHEHUSM
XUMHYECKHX .

35 caK LU Ypok (AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
DCARIUH. 6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
CucreMaruzanus
1 00001IeHNE
3HAaHUH 10 TEME

[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
o temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buneoypok:
[IpupoaHsbIit ras.
36 OnVIHbLE https://youtu.be/meNK24URBy4
yt Ypok (udposast 6ubnuoteka):https://app.onlineschool-1.ru/10-
He(TSAHBIE ra3bl " . . .
klass/himiya/prirodnyj-gaz1/article
VYpox (POIII):https://resh.edu.ru/subject/lesson/6148/
[IpezenTanus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
. temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buneoypok:
KamenHnsrit yrosus
37 U IPOIVKTLL €10 https://youtu.be/dF6tcqVIZb4
P H}g{ VYpox (Hupposas 6ubnuoreka):https://app.onlineschool-1.ru/10-
TepepaboTKH klass/himiya/kamennyj-ugol-i-ego-pererabot/article
VYpox (POIII):https://resh.edu.ru/subject/lesson/6148/
IIpesenrtanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
Hed1s 1 cioco6s! temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buneoypox:
e€ mepepaboTKH. https://youtu.be/iHUWVQECCHMOo

38 IIpumenenune VYpok (AKunacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
IIPOAYKTOB 6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731 Ypok
nepepadoTKu (udposas 6ubnuoreka):https://app.onlineschool-1.ru/10-klass/himiya/neft-i-
HetH sposoby-eyo-pererabotkil/article

VYpoxk (POIII):https://resh.edu.ru/subject/lesson/6148/
['eneTnueckas Buneoypok: https://youtu.be/Y_wns9az YTl
39 CBSI3b MEXKIY Ypok (Hudposast 6ubnuoreka):https://app.onlineschool-1.ru/10-

Ppa3siInYHbIMHU

klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
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KJlacCaMH
YTJIEBOJIOPOIOB

40

41

42

43

44

l"anorenonpousso
JHBbIC
YIJIEBOJOPOOB:
JJIEKTPOHHOE
CTPOECHUE;
peakuuun
3aMelleHHs
rajoreHa

[elictBue
iejIoveii Ha
rajoreHnpou3BO/I
HBIE.
BzaumopeiictBue
JINTaJ0reHaIKaHO
B C MarHueM u
IIUHKOM

CucreMaTu3anus
1 000011IeHHE
3HAHWH 110
paznmeny
"Yraesogopobr"
KonTponbHas
pabota o Teme
"Yraesogopobr"
IIpenenbusie

OJIHOATOMHBIE
CIIUPTBL:

Buneoypok: https://youtu.be/B6UujgFUwy4
https://youtu.be/kKUbebihjh0

https://youtu.be/dNoxefooPwl

[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-
galogenproizvodnye-uv-10-kI-5218206.html

Buneoypok: https://youtu.be/bjdWhCnv2Ls

Buneoypok: https://youtu.be/x1fSrifNPBjk
[pezenTamus (MHO®OYPOK): https://infourok.ru/prezentaciya-po-himii-
obobschenie-znaniy-po-teme-uglevodorodi-447951.html

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-spirtiklass-298155.html
Buneoypok: https://youtu.be/nROHv99eNDU



https://youtu.be/B6UujgFUwy4
https://youtu.be/kKUbebihjh0
https://youtu.be/dNoxefooPwI
https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-kl-5218206.html
https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-kl-5218206.html
https://youtu.be/bjdWhCnv2Ls
https://youtu.be/x1fSrfNPBjk
https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-uglevodorodi-447951.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-uglevodorodi-447951.html
https://infourok.ru/prezentaciya-po-himii-na-temu-spirtiklass-298155.html
https://infourok.ru/prezentaciya-po-himii-na-temu-spirtiklass-298155.html
https://youtu.be/nR0Hv99eNDU

TOMOJIOTHYECKHUI VYpok (AKnacce):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
psm, obImas 6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
bopmyia, Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CTpOeHHe klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-
MOJIEKYII, stroenie-i-nomenklatura
w30MepHs, Ypoxk (L{udpoast 6ubnmoteka):https://app.onlineschool-1.ru/10-
HOMEHKIaTypa, klass/himiya/odnoatomnye-spirty/article
Knaccudukams, VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4769/
¢buznyeckue
CBOMCTBa
Bupneoypok: https://youtu.be/YuoaWVXm9Eg
VYpok (AKmacce):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-
spirtov-6579666
XuMHYECKHE Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CBOHMCTBA klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
45 MIPEACIIBHBIX https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-
OJTHOATOMHBIX spirtov-2-nukleofilnoe-zameschenie-v-spirtah
CIIUPTOB https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-
spirtov-3-okislenie-spirtov
Ypok (udposast 6ubnuoteka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article
VYpox (POIII):https://resh.edu.ru/subject/lesson/4769/
CriocoGbi VYpok (AKmacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-
MOJIYYCHHUA U .
46 HpUMeHeHe spirtov-6579666 _
Vpox (ILludposas 6mbmmoTeka):https://app.onlineschool-1.ru/10-
OJTHOATOMHBIX .. . .
klass/himiya/odnoatomnye-spirty/article
CHHpTOB VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4769/
47 [IpocTeie 3¢upst: [pezenTarnus (MHDOYPOK):https://infourok.ru/avtor-goncharov-t-
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https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
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https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
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XUMHYECKUX
CBOMCTB

MuoroatomMHBIE
CITUPTHI:
STUIECHIJINKOIb U

prezentaciya-po-himii-prostie-efiri-klass-2841335.html
Buneoypok: https://youtu.be/iyzx6R81IrKQ
Ypox (DOKCDOP N):https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy

[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-klass-
po-teme-mnogoatomnie-spirti-3539968.html

Buneoypok: https://youtu.be/IHntiR2GC4w

https://youtu.be/39n0a7s0GZI

48 TVIMIIEPUH, UX
o HepHE, Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
HBHHECKHE 1 klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
XHMUH%CKHG Ypok (Lludposas 6ubnuoreka):https://app.onlineschool-1.ru/10-
cBouCTBa klass/himiya/mnogoatomnye-spirty/article
CriocoGbi [IpezenTanus (MHOOYPOK): https://infourok.ru/prezentaciya-po-himii-
klass-po-teme-mnogoatomnie-spirti-3539968.html
MOJIYYEHUS U . .
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
49 IIPUMEHEHNE ; L .
klass/spirty/poluchenie-i-primenenie-spirtov
MHOTOATOMHBIX VYpok (Ludposas 6mbnuoTeka):https://app.onlineschool-1.ru/10-
CHMpTOB klass/himiya/mnogoatomnye-spirty/article
DeHON: CTPOCHNE [Ipesentanums: https://infourok.ru/prezentaciya-po-himii-fenoli-klass-
1535601.html
MOJIEKYIIHBI,
(usuecKe Buneoypok: https://youtu.be/l_ RgtCHC2gY
50 N https://youtu.be/LQzUGw _ Ulo0
CBOHCTRA. VYpox (Hupposas 6ubnuoreka):https://app.onlineschool-1.ru/10-
TokcH4HOCTH . .
klass/himiya/fenol/article
¢enoma Ypoxk (POIII):https://resh.edu.ru/subject/lesson/5727/
XUMIECKe Buneoypok: https://youtu.be/RjzEin_hrus
51 https://youtu.be/QcNnzfeXr U

cBOIicTBa (heHoa

Ypok (L{udpoast 6ubnmoteka):https://app.onlineschool-1.ru/10-
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Croco0s1
MOJIYYCHUS U

klass/himiya/fenol/article

Buneoypok: https://youtu.be/PmZ_dS5TQBU

52 Vpoxk (Ludposas 6udamorexa):https://app.onlineschool-1.ru/10-
HpHMEHEHHE Klass/himiya/f i
ya/fenol/article
(dhenona
[IpakTnueckas
pabora Ne 2.
Pemenue
53 S — Buneoypok: https://youtu.be/YuoaWVXm9Eg
p https://youtu.be/as6QCE2EP7M
BIX 3a/1a4 10 TEME
"CrupThl U
denosr"
CrcTeMaTH3atst Buneoypok: https://voutu.be/Astp3cl_n7Y o
[IpezenTanus (MHDOOYPOK):https://infourok.ru/obobschenie-i-
54 1 00001IeHNE . L ) . . ]
. sistematizaciya-znaniy-po-teme-spirti-i-fenoli-s-elementami-laboratorno-
SHAHUM IO TEMC prakticheskoy-raboti-cherez-informacionnie-1648131.html
AJbJIETHIb 1 Hp€3.eI:I"1jaIII/I$I (.I/IHCDOYPOK):https:// infourok.ru/prezentaciya-po-himii-
KETOHDI: aldegidi-i-ketoni-klass-1535664.html _
SIEKTPOHHOE Buneoypok:https://youtu.be/LhQBhAiy4JY
https://youtu.be/XNhy-wk6L0U
CTpPOCHUE - .
. Ypok (AKmacc):https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
KapOOHUIbHON . o
55 FpyTIB: karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547 Buneoypok
’ (MHTEPYPOK: https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
TOMOJIOTHYECKHE L ; ; . . ]
5 soedineniya-karbonovye-Kisloty/karbonilnye-soedineniya-stroenie-izomeriya-
PAZBL, 00MIAA nomenklatura
(bopmyna, VYpox (Hudposas 6ubnuoreka):https://app.onlineschool-1.ru/10-
H30MEpHs 1 klass/himiya/aldegidy-i-ketony1/article
HOMCHKIIATypa Vpox (PAIII):https://resh.edu.ru/subject/lesson/4776/
56 Anpaerunn u Buneoypok:https://youtu.be/U_Gd-0WQr4g

KCTOHBI:

Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
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https://resh.edu.ru/subject/lesson/4776/
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Peaknuu
OKHUCJICHUS U

klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-
aldegidov-i-ketonov

VYpok (Lludporas 6mbimnoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aldegidy-i-ketonyl/article

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

Buneoypok:https://youtu.be/U_Gd-0WQr4g
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

KAa4CCTBCHHBIC . . . . .. .
57 klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-
peakuuu . .
aldegidov-i-ketonov
AILAICTHAOB | VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4776/
KETOHOB
Crnioco6b1 [Ipesenranusa(MHDOYPOK): https://infourok.ru/prezentaciya-po-himii-
MIOJIy4EHUS aldegidi-i-ketoni-klass-1535664.html
58 aLICTUIOB U Buneoypok: https://youtu.be/294TpsJFsPg
KETOHOB VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4776/
[pezenTanus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-karbonovie-kisloti-klass-2203040.html
Buneoypok:https://youtu.be/qgZxgheNDZaQ
https://youtu.be/X1jriBMeoUo
OnHOOCHOBHBIC https://youtu.be/pJ1uH94VUoU
HPEACIBHBIC Ypox (AKmacce):https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
KapOOHOBBIE karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
59 KHCIIOTHI, Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
0COOCHHOCTH klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-

CTPOCHUS UX
MOJIEKYJT

stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-
karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-
nomenklatura

Ypok (L{udpoast 6ubnmoteka):https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-kisloty/article



https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
https://youtu.be/U_Gd-0WQr4g
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://resh.edu.ru/subject/lesson/4776/
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
https://youtu.be/294TpsJFsPg
https://resh.edu.ru/subject/lesson/4776/
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
https://youtu.be/qZxqheNDZaQ
https://youtu.be/X1jrIBMeoUo
https://youtu.be/pJ1uH94VUoU
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article

60

61

62

63

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX
KHCJIOT, UX
dbuznveckue
CBOMCTBA

XUMHUYECKHE
CBOMCTBa
NpeeIbHbIX
OJIHOOCHOBHBIX
KapOOHOBBIX
KHUCJIOT

Ocobennoctu
CBOWCTB
MYypPaBbUHOMN
KHCIIOTHI.
Mmuoroo6pasue
KapOOHOBBIX
KHCIIOT

Ocobennoctu
CBONCTB:
HenpeaeIbHbIX U
apOMaTUYECKUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKAapOOHO
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[IpencraBurenu

Ypoxk (AKnacce):https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-
6795067/re-72dfe742-32b8-4321-92b2-63e€28864526
Buneoypok:https://youtu.be/xklyagmBMlIo

Ypoxk (AKmnacce):https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-
nasyshchennykh-odnoosnovnykh-karbonovy -6777549
Buneoypok:https://youtu.be/10cztn6PiF8

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-
schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv IIpe3enTamnus
(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-karbonovye-kisloty-
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[pesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-milo-klass-841231.html4Buneoypoxk: https://youtu.be/2gggOIQfSwc
VYpox (POIII):https://resh.edu.ru/subject/lesson/5952/

Ypox (AKIJIACC):https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
zhiry-6850158/myla-sms-6876211

Ypok (L{udpoast 6ubimoteka): https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article

Buneoypok: https://youtu.be/X9y90f5raCs

[IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
geneticheskaya-svyaz-696024.html

[pesentamusi(MHD®OYPOK):https:/interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-
slozhnyh-efirov-i-zhirov

Buneoypok: https://youtu.be/119bg-256pM

[IpesenTanus :https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-
klass-1962863.html

Buneypoxk:https://youtu.be/x1fSrfNPBjk

Ypok (AKmacce):https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-
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https://infourok.ru/prezentaciya-po-himii-disaharidi-3128997.html
https://youtu.be/cpVKJfm7nlk
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal

IIPUMEHEHHE

ITonsarue 00

klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
Buneoypok: https://youtu.be/rMOUZV_SR7s

Ypok (AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-
soedineniia-6835083/krakhmal-tcelliuloza-6843938 Buneoypok:
https://youtu.be/7p8umvJ-cnk

81 HCKYCCTBEHHBIX Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
BOJIOKHAaX klass/uglevody/tsellyuloza-iskusstvennye-polimery
[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-tehnologii-
himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html
Pemienue
PACUCTHBIX 3aaa4
Ha OIIpelieIeHue Buneoypok: https://youtu.be/wcadxu_iXZU
82 J0JIM BBIXOJa [IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
MIPOJIYKTa reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-
PEaKIMU OT reakcii-ot-teoreticheski-vozmozhnogo-4117208.html
TEOPETHYECCKU
BO3MO>KHOTO
CucreMaTu3anus
83 1 0000I11IeHNE Buneoypok: https://youtu.be/9SEgqBhfnboY
3HAHUM 1O https://youtu.be/Y32ELA53W2s
pazneny
KonTponbHas
pabota o Teme
84 "Kucnopoacoaep
Karue
OpraHUYECKUE
coenuuenus"
85 AMUHBIL: Buneoypok: https://youtu.be/X4f1xE-PpgU

Kiaccudukanus,

[pezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
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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://youtu.be/9SEqBhfnboY
https://youtu.be/Y32ELA53W2s
https://youtu.be/X4f1xE-PpgU
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html

CTPOCHHE
MOJIEKYJI, 001as
(opmyuna,
H30Mepus,
HOMEHKJIaTypa U

temu-aminy-10-klass-4410983.html

VYpok (AKnacce):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-
6585751

Ypok (Hudposas 6ubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminy/article

¢buznyeckue
CROMCTRA Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-
fizicheskie-svoystva
Xumunueckue Buneoypox ) i i
cBOMCTEA (MHTEPYPOK):https://interneturok.ru/subject/chemistry/class/10# Ypok
86 (AKacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
ann(paTHIECKUX L ) ! . -
soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
AMHHOB Buneoypok: https://www.youtube.com/live/brjiXw3_TzT8?feature=share
AHNuH: Ypoxk (AKmnacce):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
CTpOCHHUE soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
87 aHWJIMHA, Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
0COOEHHOCTH klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
XUMHUYECKUX [Ipesenramus (MHDOYPOK):https://infourok.ru/prezentaciya-po-teme-
CBOWCTB aHUJIMHA anilin-1290859.html
Crioco6s1
MIOJIyYEHUS U Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
88 IIPUMEHEHNE klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
anmudaruueckux Buneoypok:https://youtu.be/FgmxnBRw5kQ
aMHUHOB
AMMUHOKHUCIIOTHI: Buneoypok: https://youtu.be/YUlENGVOKx8
HOMEHKJIaTypa U https://youtu.be/3-mUS2tdgbo
89 nu3zomMepus, [pesenramnus (MHDOYPOK):https://infourok.ru/aminokisloti-prezentaciya-
¢buznyeckue k-uroku-Kklass-815105.html
CBOMCTBA. Ypok (AKmacce):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
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https://www.youtube.com/live/brjXw3_TzT8?feature=share
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https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://youtu.be/FqmxnBRw5kQ
https://youtu.be/YulENGvOKx8
https://youtu.be/3-mUS2tdgbo
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801

OtaenpHbIe
MPEJICTAaBUTEIH Ol
AMUHOKUCIIOT

XUMHUYECKHE
CBOICTBa
AMHUHOKMCIIOT, HX

soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-Kisloty/aminokisloty-nazvaniya-i-svoystva-
aminokislot

Ypok (L{udpoast 6ubnmoteka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article

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

Buneoypok: https://youtu.be/OpZeHsdprYw
Ypoxk (AKnacce):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801

90 Sﬁ;jj;;:ecme Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-
AMHHOKHCIOT. aminokislot Ypoxk (Lludposas 6ubnanoreka):https://app.onlineschool-1.ru/10-
Cunres u Klass/himiya/aminokisloty-belki/article
THRpOIH3 Ypoxk (PDLL):https://resh.edu.ru/subject/lesson/4743/
IICNTUA0B
Buneoypok: https://youtu.be/zcoUq7Ctat0
[Mpesenranuss(MHD®OI' OPOM):https://infourok.ru/prezentaciya_po_himii_na
Belk KaK temu_belki_10 klass-557089.htm
IPHPOIHELE Ypo¥< (H_I_{nacc):https://WV\_/W.vak_Iass.r_u/p/hlm||§/10—klass/azotsoderzhashch|e—
01 OMIMEDLL: soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
PEL Buneoypox (MHTEMYPOK):https://interneturok.ru/lesson/chemistry/10-
CTPYKTYPH! Klass/belki-i-nukleinovye-Kisloty/belki
Oenkon VYpox (Lludbpora 6ubmuoteka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article
VYpox (POIII):https://resh.edu.ru/subject/lesson/4743/
Buneoypok: https://youtu.be/KA5n8ZPOK4E
92 XuMuyeckue VYpok (AKnacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-

CBOMCTBA OEJIKOB

soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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klass/belki-i-nukleinovye-kisloty/belki

Ypok (Hudposas 6ubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article

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

A3zoTcoaepxkaiiue
reTepOLMKINYECK
1€ COCUHECHMUS.
Hykneunossie

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-geterociklicheskie-soedineniya-2486321.html Buneoypok:
https://youtu.be/48GnPDSHMiY

https://youtu.be/Zn5zzI\VD8DE

%3 KHCJIOTBI: COCTaB, Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CTpPOEHHE U Klass/belki-i-nukleinovye-kisloty/ponyatie-o-geterotsiklicheskih-soedineniyah
ouoJiornyeckas Buneoypok:https://youtu.be/OcpdnEevyWQ
poJB VYpoxk (POIII): https://resh.edu.ru/subject/lesson/6296/

[Ipaktrueckas

pabota Ne 4.

Pemmenue Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
SKCTIEPUMEHTATEH kIass/PeIki—i—nuk_lei_n_ovye—kislotv/reshenie—kachestvennvh—zadach—po—

94 bIX 3a1a4 110 TEMEC orqanlc_heskov—hlmll . .. .

. https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-
A3OTCOAEPKAIH Kisloty/reshenie-kachestvennyh-zadach-2-tsepochki-prevrascheniy

€ OpraHu4ecKue

coeauHeHus"

[IpakTrueckas

paborta Ne 5.

Pemenne

95 JKCIIEPUMEHTAIIBH Buneoypok:https://youtu.be/beiP8XsCMwE
BIX 3a/a4 II0 TEME https://youtu.be/RJhL BcdfSMM
"Pacno3naBanue
OpPTaHUYECKUX
coeauHeHmn"

96 Kontponbhas VYpox (AKmacc):https://www.yaklass.ru/p/himija/10-
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

pabota mo Teme
"A3oTcoaepKariu
€ OpraHu4eCcKue
coenuHeHus"

klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-
reaktcii-polimerizatcii-i-polikondensatcii-6880783

OCHOBHBIE
IIOHATHUA XUMHUHAU
BBICOKOMOJICKYJISI
PHBIX COCTUHCHHIA

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-

97 temu-visokomolekulyarnie-soedineniya-3194967.html
11 METOART X Buieoypok:https:/youtu.be/1ti84CWCZ10
CUHTE3a:
MOJIMMEpU3aIUs U
IIOJIMKOHACHCAII U
[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
[Timactmaccel. temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
08 Yrunuzauus u VYpok (AKnacce):https://www.yaklass.ru/p/himija/10-
nepepadoTka klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
MJIaCTHKA prakticheskoe-ispolzovanie-polimerov-6874539
VYpoxk (POIII):https://resh.edu.ru/subject/lesson/6095/
DnacTOMEpHI: -
. Ypoxk (AKnacc):https://www.yaklass.ru/p/himija/10-
99 HATYPAIbHBIH klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
CHHTCTIHCCKHE prakticheskoe-ispolzovanie-polimerov-6874539
Kayuyyku. Pe3una
BornokHa: [Ipesenramus (MHDPOYPOK): https://infourok.ru/prezentaciya-na-temu-
HaTypalbHBIC, volokna-775635.html
HACKYCCTBEHHBIE, Bupneoypok: https://youtu.be/D4GjrRPsOFI
100  cuHTETHYECKHE. https://youtu.be/fDY GdRdgwkc
[Tonumepst Ypoxk (AKmacc):https://www.yaklass.ru/p/himija/10-
CIIEUAIIBHOTO klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-

Ha3Ha4YCHUA

prakticheskoe-ispolzovanie-volokon-6874540



https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
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://youtu.be/1tj84CWCZ1Q
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
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
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
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
https://youtu.be/D4GjrRPs0FI
https://youtu.be/fDYGdRdgwkc
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
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[IpakTnueckas
paborta Ne 6.
Pemenne
SKCIEPUMEHTAIbH
BIX 3a7a4 I10 TeME
"PacniozHaBanme
rj1acTMacc u
BOJIOKOH"

O06006111eH1E U
CHCTEMAaTHU3aLH
W3y4EHHOTO
Marepuasa 1o
TEME
"BricokoMonexyn
SIPHBIE
coeauHeHus"

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-k-uroku-himii-
na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-
3014053.html

Bupneoypok: https://youtu.be/HNVASIEEKQQ

https://youtu.be/rz57Blio0Oo0

Buneoypok: https://youtu.be/RuShkUOmk2M

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102



https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://youtu.be/HNVA5dEEkQQ
https://youtu.be/rz57BlioOo0
https://youtu.be/RuShkUOmk2M

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
http://school-collection.edu.ru
1 Atom. CocTaB aTOMHBIX sifiep. XUMHUYCCKUI 1 http://fcior.edu.ru
3JIEMEHT. M30TOIbI
https://myschool.edu.ru/
http://school-collection.edu.ru
5 CtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB, 1 http://fcior.edu.ru
KBAHTOBBIC UM CJIa
https://myschool.edu.ru/
http://school-collection.edu.ru
3 Knaccudukanus XuMrHuecKkux 31eMeHTOB (S-, 1 http://fcior.edu.ru
p-, d-, f-omemenThI)
https://myschool.edu.ru/
http://school-collection.edu.ru
4 Pacnipenenenue 37eKTpOHOB IO ATOMHBIM 1 http://fcior.edu.ru
opOuTaIsim
https://myschool.edu.ru/
DNEKTPOHHBIE KOHbUTYPAITHH ATOMOB http://school-collection.edu.ru
5 AJIEMEHTOB B OCHOBHOM U BO30YKAEHHOM 1 http://fcior.edu.ru
COCTOSIHUH https://myschool.edu.ru/
http://school-collection.edu.ru
5 DNeKTpOHHBIE KOH(UTYpaIli HOHOB. 1 http://fcior.edu.ru
DNEeKTPOOTPULIATETbHOCTh
https://myschool.edu.ru/
7 Tepuoamueckuit 3akon u Ilepuonueckas 1 http://school-collection.edu.ru
chcTeMa XUMHUYECKUX 3eMeHToB [[. 1.



http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/

MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOCHHMSI AaTOMOB

http://fcior.edu.ru

https://myschool.edu.ru/

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU

http://school-collection.edu.ru

8 http://fcior.edu.ru
HpOCTHX M CJIOKHBIX BECUICCTB I10 prrIHaM nu
https://myschool.edu.ru/
nepuoiam
http://school-collection.edu.ru
9 Cucremarusanusa 1 0000IIeHNE 3HAHUN 110 http://fcior.edu.ru
TEME
https://myschool.edu.ru/
Bunbl xumndeckon cBsA3u. MexaHu3Mbl http://school-collection.edu.ru
10 00pa3oBaHMs KOBAJICHTHOM CBS3H. http://fcior.edu.ru
Bogoponnas cBsizb. MexMoneKynspHbie
. https://myschool.edu.ru/
B3aUMOIEUCTBUSA
BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH http://school-collection.edu.ru
11 aToMOB. CBS3b 2JIEKTPOHHOHN CTPYKTYpBI http:/fcior.edu.ru
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOEHUEM https://myschool.edu.ru/
http://school-collection.edu.ru
12 [IpencraBneHus 0 KOMIUIEKCHBIX http://fcior.edu.ru
COCIMHEHHSX: COCTaB U HOMEHKJIaTypa
https://myschool.edu.ru/
Bemtectsa MosekyisipHoTo 1 http://school-collection.edu.ru
13 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl http://fcior.edu.ru
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA
https://myschool.edu.ru/
BEIIECTB
http://school-collection.edu.ru
14 HOHHTHC (0] ,Z[I/ICHepCHI:IX CUcTremMax. http://fcior.edu.ru

[IpencraBneHue 0 KOJUIOMAHBIX PACTBOPAX

https://myschool.edu.ru/



http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

HUctunnsie PpaCTBOPLI: HACBIIICHHEBIC U

http://school-collection.edu.ru

15 HEHACHIIIEHHbIE, PACTBOPUMOCTb. http://fcior.edu.ru
Kpucramnoruaparst https://myschool.edu.ru/
http://school-collection.edu.ru
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUU hitp://fcior.edu.ru
pacTBOpOB
https://myschool.edu.ru/
Pemrenne 3aa4 ¢ HCHOIB30BaHUEM ITOHATHI http://school-collection.edu.ru
17 "MaccoBasi 10/ PaCTBOPEHHOIO BelecTBa", http://fcior.edu.ru
"MoJiipHas KOHLIEHTparus'" https://myschool.edu.ru/
http://school-collection.edu.ru
18 Knaccudukanus u HoMeHKIaTypa http://fcior.edu.ru
HEOPTaHMYECKUX BEIIECTB
https://myschool.edu.ru/
http://school-collection.edu.ru
19 CucreMmaruzanus 1 0000IIeHe 3HAHNI 110 http://fcior.edu.ru
TEME
https://myschool.edu.ru/
KonTponbhas padota no temam "CtpoeHue
aroma. [leproanyueckuii 3aKOH U
20 [Teproandeckasi cucTeMa XUMUYECKUX
anemenToB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOTooOpasue BemecTs"
Knaccudukamnms XuMuaeckux peakiuii B _
HEOPraHW4YECKOW U OPraHNYECKON XUMUH. http://school-collection.edu.ru
21 3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH http://fcior.edu.ru

COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU TIPU
XUMUYECKUX PEAKLUAX

https://myschool.edu.ru/



http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

Tennobie A3 (HEKTH XUMUUECKUX PEAKIIHH.

http://school-collection.edu.ru

29 http://fcior.edu.ru
TepMoXUMHUUYECKUE YPABHEHUS
P P https://myschool.edu.ru/
http://school-collection.edu.ru
93 quucnueﬂm [0 YPaBHEHUSIM XUMHUECKUX http://fcior.edu.ru
€aKLMI U TEePMOXHUMHUYECKUM YPaBHEHUSIM
peditt P P https://myschool.edu.ru/
CKOPOCTD XHMHUYECKOH PEAKIIH, 6 http://school-collection.edu.ru
24 3aBUCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB. http:/fcior.edu.ru
Karanu3 u karanu3aropsl https://myschool.edu.ru/
http://school-collection.edu.ru
25 I'oMoreHHbI€ U TE€TEPOreHHBIC PEAKIIUN http://fcior.edu.ru
https://myschool.edu.ru/
ITpakTuyeckas padora Ne 1 mo teme "BnusHue
26 pa3nU4HbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakuun"
http://school-collection.edu.ru
97 OOpaTtumbie U HEOOpATUMBIE PEAKIIUU. http://fcior.edu.ru
XHUMHUYECKOE paBHOBECHE
https://myschool.edu.ru/
[IpakTuueckas padora Ne 2 o reme "Bnusinue
28 pa3anyYHbIX (PaKTOPOB Ha MOJOKEHUE
XUMHYECKOTO paBHOBECUS"
http://school-collection.edu.ru
DnektponuTrdeckas aucconuanusi. CuiabHbIe
29 ¥ crabble H1eKTponuThl. CTEmeHs http://fcior.edu.ru
JUCCOLAlU https://myschool.edu.ru/
30 Honnoe npoussenenue Bobl. Cpeaa BOIHBIX http://school-collection.edu.ru



http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/

pactBopoB. Bogoponnslii nokaszarens (pH)
pacTBopa

http://fcior.edu.ru

https://myschool.edu.ru/

I'mpponus coseld. Peaknuu, nporekaroniye B

http://school-collection.edu.ru

31 http://fcior.edu.ru
pacTBOpax IJIEKTPOJIUTOB
https://myschool.edu.ru/
[IpakTuueckas pabora Ne 3 o Teme
32 "XHUMHYECKUE PEAKIIUU B PaCTBOPAX
3JIEKTPOJIUTOB"
http://school-collection.edu.ru
33 OKHCIIUTEITbHO-BOCCTAHOBUTEIIPHBIC PEAKIIHH. http://fcior.edu.ru
Baxxueiiie oKUCIUTENIN U BOCCTAHOBUTEIIN
https://myschool.edu.ru/
http://school-collection.edu.ru
34 Mertoa 51eKTPOHHOTO (2JIEKTOHHO-HOHHOTO) http://fcior.edu.ru
Oayanca
https://myschool.edu.ru/
http://school-collection.edu.ru
35 DNIEKTPOJIM3 PACTBOPOB M PACIIIABOB BEIECTB http://fcior.edu.ru
https://myschool.edu.ru/
36 Pemenne 3a1a4 pa3nudyHbIX TUIIOB
37 Pemenne 3a1a4 pa3nuvyHbIX TUIIOB
38 Cucrematusanuusa 1 0000IIIeHNE 3HAHUH 1O
Teme "XuMHUYeCcKue peakun"
39 KonTtponsHas pabora o Teme "Xumuueckue
peakuun"
10 I[Tonoxenue HeMeTaaIoB B Ileproanyeckoit http://school-collection.edu.ru

CHCTEME XUMHUYEeCKHuX dnemMeHToB /. 1.

http://fcior.edu.ru



http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

MenzeneeBa 1 0COOCHHOCTH CTPOEHUS UX
aTroMoB. Pu3HnuecKue cBOICTBa HEMETAIIIIOB

https://myschool.edu.ru/

ANIoTponus HEMETaIOB (Ha pUMepe

http://school-collection.edu.ru

41 http://fcior.edu.ru
KHCI0poAa, cepkl, pocdopa u yrirepona
P Pl, pocopa n yraepoaa) https://myschool.edu.ru/
http://school-collection.edu.ru
42 Bomnopon: nomyuenue, pusndeckue u http://fcior.edu.ru
XMMHYECKHE CBOMCTBA. [ 'npuibl
https://myschool.edu.ru/
["ayioreHsl: HaX0XKICHUE B MPUPOJIE, CITOCOOBI http://school-collection.edu.ru
43 MOJTyYCHHUSI, PU3NICCKUE K XUMHUCCKHUE http://fcior.edu.ru
CBOMCTBA https://myschool.edu.ru/
TanoresoBoxopoisL. Baxueiimme http://school-collection.edu.ru
44 KUCJIOPOJCOAEPKAIIUE COETUHEHHS http://fcior.edu.ru
raJoreHoB https://myschool.edu.ru/
JlabopatopHble 1 IPOMBIILIIEHHBIE CTIOCOObI http://school-collection.edu.ru
45 TOJTy4€eHus raloreHoB. [IpuMenenune http:/fcior.edu.ru
TraJOreHOB U UX COSTUHEHUN https://myschool.edu.ru/
ITpakTuyeckas padora Ne 4. Pemenue
46 AKCIICPUMEHTAIIBHBIX 33724 110 TEME
"T"anoreds!"
KI/ICJ'IOpOI[: na60paT0prle 1 NPOMBIIIJICHHBIC http://schoo|-co||ection.edu_ru
47 CHOoCcOObI MOMy4YeHUs, PU3NIECKUE U http://fcior.edu.ru
xumudeckue cBorictBa. O30H. [Ipumenenune
https://myschool.edu.ru/
KHUCJIOpOJia U 030HA
48 OKCHIBI U TIEPOKCHIBI http://school-collection.edu.ru



https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/

http://fcior.edu.ru

https://myschool.edu.ru/

http://school-collection.edu.ru

49 Penrenue 3a1a4 pa3aM4HbIX TUIIOB http://fcior.edu.ru
https://myschool.edu.ru/
Cepa: HAXOHKICHHE B TIPHPOJIE, CIIOCOGHI http://school-collection.edu.ru
50 HOJIyYeH s1, PU3NUECKHE U XUMUUYECKHE http:/fcior.edu.ru
CBOICTBa https://myschool.edu.ru/
http://school-collection.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
59 Kucnopocoaepkaiiue COeMHCHHSI CEePHI. http://fcior.edu.ru
Oco0eHHOCTH CBOMCTB CEpHON KUCIOThI
https://myschool.edu.ru/
[IpakTuueckas padora Ne 5. Pemenue
53 JKCIIEPUMEHTAIbHBIX 331a4 1o Teme "Cepa u
eé coequHeHnsa"
A30T: HAXOYKJICHHE B TIPHPOJIE, CTIOCOGHI http://school-collection.edu.ru
54 NoJTy4eHus1, GPU3NUECKUE U XUMHUYECKHUE http:/fcior.edu.ru
CBOMCTBA. AMMUAK, HUTPUJIBI https://myschool.edu.ru/
http://school-collection.edu.ru
55 Kucnopocoaepxaniye COeTUHEHUS a30Ta. http://fcior.edu.ru
Oco0eHHOCTH CBOMCTB a30THOM KHUCIIOTHI
https://myschool.edu.ru/
56 TIpiveHerue a30Ta 1 €ro COCAMHCHHI. http://school-collection.edu.ru

A3OTHBIC yIOOpEHHS



http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/

http://fcior.edu.ru

https://myschool.edu.ru/

dochop: HaAXOKICHHUE B IPUPOJIC, CIIOCOOBI

http://school-collection.edu.ru

57 NOJTy4eHHS, PU3MUCCKHE U XUMUUECKHE http:/fcior.edu.ru
coiictBa. @ocunbl u pochun https://myschool.edu.ru/
http://school-collection.edu.ru
58 Oxcunsl hocdopa, pochopconepxaine http://fcior.edu.ru
kucioTel. Comu pochOopHOH KUCITOTHI
https://myschool.edu.ru/
http://school-collection.edu.ru
59 [Ipumenenue dhocdopa u ero coeAMHEHUN. http://fcior.edu.ru
dochopubie ynoopeHus
https://myschool.edu.ru/
ITpakTruyeckas pabora Ne 6. Pemenue
60 JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TeMe "A30T U
dbocdop u ux coequHeHU"
VIJIepojI: HAXOAKIEHHE B PHPOJIE, http://school-collection.edu.ru
61 QJUIOTPOIHEIE MOAU(PUKAIINK; QU3UIECKUE U http:/fcior.edu.ru
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://myschool.edu.ru/
http://school-collection.edu.ru
62 Oxcun yriepoaa(ll), okcun yriepona(1V), hitp://fcior.edu.ru
yroJIbHAsl KHCIIOTA U €€ CONH
https://myschool.edu.ru/
http://school-collection.edu.ru
63 Pemenne 3a1a4 pasauYHbIX THIIOB http:/fcior.edu.ru
https://myschool.edu.ru/
64 Kpemnuii: Haxo:k/1eHHE B IPUPOLE, CIOCOOLI http://school-collection.edu.ru

IMOJIY4YCHMUH, (1)I/ISI/I‘ICCKI/IC 1 XUMHWYECKHUEC
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CBOMCTBA

http://fcior.edu.ru

https://myschool.edu.ru/

Oxcun kpemuusi(1V), kpeMHueBas KUCI0Ta,

http://school-collection.edu.ru

65 http://fcior.edu.ru
CUJINKATBI
https://myschool.edu.ru/
http://school-collection.edu.ru
66 [IpuMeHeHne KPEeMHHS U €T0 COCTUHCHHMIA. http://fcior.edu.ru
Crex1o, ero noyiy4eHue, BUAbl CTEKIIA
https://myschool.edu.ru/
http://school-collection.edu.ru
67 Pemenue 3a1a4 pa3andyHbIX THIIOB http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
68 CucreMmaruzanus 1 00001IeHe 3HAHNI 110 http://fcior.edu.ru
Teme "Hemeramisr"
https://myschool.edu.ru/
69 KonrponsHas padorta no reme "Hemerasmnsr"
http://school-collection.edu.ru
70 AHanus pe3ynbTaToB KOHTPOJIbHOM paboThI, http://fcior.edu.ru
KOPpEeKIHs OIIMO0K
https://myschool.edu.ru/
[Tonoxenne MeTaisios B [leproandeckon http://school-collection.edu.ru
71 CUCTEMEC XUMHUYCCKHUX DJICMCHTOB. http://fcior.edu.ru
Oco0eHHOCTH CTPOSHUS IIEKTPOHHBIX
https://myschool.edu.ru/
000JI0YEK aTOMOB METAJLIIOB
7o O61iye PU3NUECKHE CBOHCTBA METAIIOB. http://school-collection.edu.ru

[IpumeneHne MeTanioB B ObITY U TEXHUKE

http://fcior.edu.ru
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https://myschool.edu.ru/

http://school-collection.edu.ru

73 Cmunasbl MeTamios. Kopposus Meraos http://fcior.edu.ru
https://myschool.edu.ru/
74 Pemrenne 3aia4 pasinuyHbIX TUIIOB
DIEKTPOXUMHUYCCKHUI Psi/T HAPSHKSHU I http://school-collection.edu.ru
75 MeTamioB. O6uue crnocoObl MOIydeH s http://fcior.edu.ru
METaJlJI0B https://myschool.edu.ru/
O6mas xapakrepucTuka MetamioB |A-rpymmsl
[TeproanYecKoi CHCTEMbI XUMUYECKUX http://school-collection.edu.ru
76 aneMeHToB. Hatpuil u kanuii: monmyueHue, http://fcior.edu.ru
(du3nyecKre U XUMHUYECKHE CBONCTBA,
https://myschool.edu.ru/
MIPUMEHEHHE TTPOCTHIX BEIIECTB U X
COeIMHEHHNH
Oom1as xapakrepucTtrka Metayuion |1A-
rpymisl [IeproanyecKoit CHCTeMbl http://school-collection.edu.ru
77 XUMHAYECKHUX DJIIEMEHTOB. Maruuii U KaJabI{Hi: http://fcior.edu.ru
MoJTydeHue, PU3NISCKUEe U XUMUICCKHE
u https://myschool.edu.ru/
CBOWMCTBA, MPUMEHEHUE TIPOCTHIX BEIIECTB U
HUX COeIUHEHUN
http://school-collection.edu.ru
78 JKEcTKOCTB BOMIBI U CTIOCOOBI €€ yCTpaHEHHs http://fcior.edu.ru
https://myschool.edu.ru/
AOMHHHMIL: OTyueHHe, GU3HUecKUe U http://school-collection.edu.ru
79 ' ’

XHUMHUYCCKUC CBOfICTBa, IIPUMCHCHUC

http://fcior.edu.ru
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AMpoTepHbIE CBOICTBAa OKCHJIA M THIIPOKCHIA

https://myschool.edu.ru/

http://school-collection.edu.ru

80 AJIFOMHMHUSL, THIPOKCOKOMILIEKCHI aJTFOMHHHUS, http:/fcior.edu.ru
UX IPUMEHEHUE https://myschool.edu.ru/
http://school-collection.edu.ru
81 Pemenue 3amay pa3aMvHBIX THIIOB http://fcior.edu.ru
https://myschool.edu.ru/
[IpaxTuueckas padora Ne 7. Pemenue
82 SKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"MeTaJibl TJIaBHBIX OArpynmn"
OOm1ast XxapaKTepUCTHKA METAJUIOB TTIOOOYHBIX http://school-collection.edu.ru
83 noarpynn (B-rpymm) IMepuoanyeckoi http:/fcior.edu.ru
CHCTEMBI XHUMHYSCKHUX 3JICMEHTOB https://myschool.edu.ru/
http://school-collection.edu.ru
84 du3nyeckue U XUMHUYECKHE CBOMCTBA XpoMa http://fcior.edu.ru
Y €T0 COSJAMHCHHUIA, UX TPUMCHECHHE
https://myschool.edu.ru/
BaHEHIIHE COCMHCHNS MAPraHIIa http://school-collection.edu.ru
85 IlepmaHranat kajius, €ro OKUCIUTEIbHbBIE http:/fcior.edu.ru
CBOICTBa https://myschool.edu.ru/
du3nyeckre U XMMUYECKUE CBOMCTBA JKejie3a hitp://school-collection.edu.ru
86 ¥ ero coeanHeHui. [ToTydenne i IpuMeHeHHe http://fcior.edu.ru
CIIABOB JKENe3a https://myschool.edu.ru/
87 dusnyeckne U XUMHYECKHE CBOMCTBA MEIH H http://school-collection.edu.ru

e€ COCIMHECHHM, UX TPUMCHEHUE

http://fcior.edu.ru
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duznueckre 1 XUMUYECKUE CBOUCTBA [IUHKA U

https://myschool.edu.ru/

http://school-collection.edu.ru

88 €ro COEIMHEHHUM, MX TIPUMEHEHHE. http://fcior.edu.ru
' IpOKCOKOMILIEKCHI ITIMHKA https://myschool.edu.ru/
TMpaktiueckas paGota Ne 8. Pemmerte http://school-collection.edu.ru
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME http://fcior.edu.ru
"Mertasuibl TOOOYHBIX TTOATPYTIT" https://myschool.edu.ru/
90 Pemrenue 3a1a4 pa3inyHbIX THIIOB
http://school-collection.edu.ru
01 O0001IeHNEe ¥ CHCTeMAaTH3aIUs U3YICHHOTO http://fcior.edu.ru
Marepuania o teme "Mertanibr"
https://myschool.edu.ru/
92 Kontponbnas pabota o teme "Metanibr"
http://school-collection.edu.ru
93 AHanu3 pe3yabTaTOB KOHTPOJIBHON pabOTHI, http://fcior.edu.ru
KOppEeKIHsI OIINO0K
https://myschool.edu.ru/
Ponpb xumun B obecrieyeHuN YCTOHIHBOTO http://school-collection.edu.ru
94 pa3BuTus yenosedecTBa. [loHATHE O HayUHBIX http:/fcior.edu.ru
METOJIaX UCCIIEIOBAHUS BEILIECTB https://myschool.edu.ru/
HayuHble PUHITUIIEI OPraHU3aLMK http://school-collection.edu.ru
95 XUMHUYECKOTO MTPOU3BO/ICTRA. http://fcior.edu.ru
[TpombInIeHHBIE CTTIOCOOBI TTOTYICHUS
N https://myschool.edu.ru/
BOKHEHIIINX BEIICCTB
http://school-collection.edu.ru
96 XUMUYECKOe 3arpsi3HEHUE OKpY Karolei http://fcior.edu.ru

CpEeIbl ¥ €T0 TIOCIIECTBHUS

https://myschool.edu.ru/
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Xumus u 300pPOBEE YCIIOBCKA. HeKapCTBeHHLIC

http://school-collection.edu.ru

97 1 http://fcior.edu.ru
cpencTBa
https://myschool.edu.ru/
http://school-collection.edu.ru
98 Xumus muiy. Poibs XuMun B o0ecrieueHnu 1 hitp://fcior.edu.ru
MUIIEBONA 0€30aCHOCTH
https://myschool.edu.ru/
http://school-collection.edu.ru
99 KocMmeTrndaeckue n maproMepHbBIE CpeACTBa. 1 http://fcior.edu.ru
BriTtoBas xumug
https://myschool.edu.ru/
XuMus B CTpOHTENbCTRE. BaHeiimme http://school-collection.edu.ru
100 CTPOUTENIbHBIC U KOHCTPYKIIHOHHBIC 1 http://fcior.edu.ru
MaTrepHuabl https://myschool.edu.ru/
http://school-collection.edu.ru
101 XuMus B cebCKOM X03siiicTBe. Oprannyeckue 1 hitp://fcior.edu.ru
1 MUHEpaJbHbIE yIOOpEHUS
https://myschool.edu.ru/
http://school-collection.edu.ru
102 Cucremarusanus 1 0000IIeHNE 3HAHUN 110 1 http://fcior.edu.ru
TEME
https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 10 kimace/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlyaun B.B.;
o penakuueit Jlyamna B.B., O0mecTBo ¢ orpaHnueHHONH OTBETCTBEHHOCTHIO
«JIPODA»; AkiinonepHoe obmectBo «M3narenscTtBo «IIpocBemieHne»

«Xumusi, 11 kmace/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
o penakuueit Jlyamna B.B., O0mecTBo ¢ orpaHnyeHHONH OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

*Meroanueckoe nocobue K y4eOHUKY B. B. Epemuna,
H. E. Ky3bsmenko, B. W. Tepenuna u ap. «Xumua. YryOJeHHbIN
ypoBeHby». 10 kmacc / B. B. Epemun, A. A. Jlpo3nos, 1. B. Epemuna, B. U.
Maxonuna, O. FO. Cumonosa, 2. 0. Kepumo. — M. : [Ipoda, 2018. — 339 c. :
WL

*Metoaudeckoe nmocodue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3nosa u ap. «Xumus. YriayOneHHslid ypoeub». 11 kmacc / B. B. Epemun,
A. A. Ipo3nos, W. B. Epemuna, H.B. BonkxoBa, H. B. ®wupcrosa, 3. IO.
Kepumos. — M. : Jlpoda, 2018. — 423 c. : ui.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBbI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/
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