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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
pacnpelneseHue M CTPYKTYpHPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH IPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHATHBHOM COCTaBIISIOLIEH,
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
nuddepeHIMpoOBaHHOTO OOYYEeHHUS Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLUMIUIMH B BY3aX M OpPraHU3alUAX CPEIHEro MpoQpecCHOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsi, B TOM YHUCJIE C IEPCIEKTUBOM MOCIEAYIOMIET0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPaMMBI CpeaHEro oOmero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
00OOMMIEHHBIX  CIIOCOOOB  JEATEIHLHOCTH, WMCIOIMIMX  MEXIUCIUTINHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUS 3TUX KypcOB B MPOrpaMMme IO XUMHUU 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» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHHS XUMHUYECKOW KUHETHUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCSI C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu €€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoi XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOJIEHHOTO YPOBHS M3YUYEHHMS JIJIsl KJIACCOB ONpPEAeIEHHOT0 poduis (TiIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUe OyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsIipHAsE Teopusi (MOJEKYJsipHas TeopHusi B (PU3MKE), 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
xumMus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXHOCTh s Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpu 3TOoM 3HaHMS O COCTaBe M CBOMCTBAx IPEICTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAyUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEPATYpPA».

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMbl 3HAHUM, JIEXKALMX B OCHOBE XHUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKHUX 3HAHUH i1 OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C MO3UIIMI SKOJIOTHYECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII NPUOOPETCHHUS YMEHUN OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GYyHKUMNA LETOCTHOM CHCTEMBl CPEIHEro oOmiero o0pa3oBaHUs NpPH HU3YyYEHUU
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, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

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

pPa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYabHBIX U TBOPUYECKHUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbI0 U MOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

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

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHUH Ha YTIIYOJICHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 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 YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMsSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. I[loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

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

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

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME W TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTtaned yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aIKAHOB.

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

Ankenbl. ['oMosiorudeckuil psii aakeHoB, odmias (Gopmyia, HOMEHKIATYypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMM INPUCOECAVHEHMS, 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 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEPHU3aLMHU, OKUCIIeHUs. KHUCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJeKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHUYECKUE
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 TMpPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

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



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

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaelcTBUE IUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBpaALICHUI:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
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 FAJIOT€HIIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa U kinaccupukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesioBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHUS, B3aUMOJIEUCTBHE C OpPraHUYEeCKUMU
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 MOJNEKYIbl, B3aUMHOE BJIUSHHUE THUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Ob!I osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

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

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. Pu3ndeckrue CBOMCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

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

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

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mast xapaktepuctuka yriaeBoaoB. Knaccudukaius yrieBogoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUU C YHACTUEM CIUPTOBBIX U AJIbACTUIHON
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 mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYyeHUe >PUpoB 1eToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTa B AlbJAETH] Ha PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), 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».

A3oTcoaep:xaliue OpraHuyecKkue coeJuHEeHMs.

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

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWIMHA. B3anMHoe BiusiHUE TPy aTOMOB B MOJIeKyJie aHminHa. OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOKHCIHOTEL.. HOMeHKaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3NyYeckue CBOMCTBA  AMHHOKHUCIIOT.
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 M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHe O€NKOB B BOJE, JAeHATypalus OEeNKOB NPH HArpeBaHHUM, I[BETHHIE
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

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



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

[Tonumepubie Marepuanbl. I[lmacTmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN ) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpaIllCHUIN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHue MoJIeKyJIsIpHOM (DOPMysIbl OPraHMYE€CKOTO COCAUHEHUS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXIpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH 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, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHUS, CKOPOCThb, DHEPTUS,
Macca.

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



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

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX saep. XumMudeckuid anemeHt. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NMEepUOANYECKOrO 3aKOoHA U [leproanueckoi 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 /[.M. Meuneneesa.

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 cBsA3U. KparHele cBs3u. BomopoaHnas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHECHUS W IPEBpAICHUS
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

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

O6paTuMble U HeoOpaTUMBIEC peaKIMk. XUMHUeCcKoe paBHOBecue. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanusi. CuibHble W clIaOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3ioKEeHHE TEPOKCHUIA BOJIOpPOJAa B MPUCYTCTBUM KaTalW3aTropa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

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

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ aloreHoBoAOpoOibl. BaxxkHeumume KUCI0pOACOAEpKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI ¥ TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHOU KucioTel. [IpuMenenne cepbl U €€ COeJUHEHNN.

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

®ochop. Haxoxmenwe B mpupone, CHOCOOBI IMONMy4YeHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
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€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIIEPOJOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xummuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leprnoanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJIYYEeHUS METaJJIOB: TUAPOMETAILTYpPIus, 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 MPOCTHIX BEIIECTB U UX COECTMHEHUN.

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



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX 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(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

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

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

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3y4YEHHME KOJUIEKIMH «MeTamuisl M CIUIaBb», B3aWMOJCHCTBHE
MIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECHCTBUE THIPOKCUIOB AIIOMUHUA M ILMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHBIE
CHOCOOBI MOMYYEHUS! BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpenapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KepaMuKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIHMH, €CIU OIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PacTBOpPE, JI0JIM BBIXOJIAa MPOAYKTAa PEAKIHUH OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHHN, MPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHP, MaKpPOMHUpP, aTOM, DOJIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buomorus: kieTka, opraHusmM, dKocucTema, omocdepa, MeTaboIU3M, MaKPO-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTICBObI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIMAeMbI€, TOIJIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemnaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPHAJIOB, OJJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeIMETa «XHUMHs» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JAESATEILHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

CIIOCOOHOCTH TOHHUMATh W TPUHHMATh MOTHBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIETYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI IEHHOCTEH 3JI0pOBOIO0 M  0Oe30MacHOro ooOpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTHM TpPaBWI HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4e€OHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUYeHHUIO Mpodeccruid pa3InvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccuu W pealn3alid COOCTBEHHBIX J>KHM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU HA 3eMJIE;

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



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

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

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

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

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

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH U BaXXHOHW poOJH 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 YCHENIHOTO TPYy/ia U AKOJOTUYECKHA KOM(OPTHOM KU3HHU KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJAIIUX B HEM U3MEHEHUH, yMEHUS ieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

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 OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCuOHATBHON
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIO0JIb30BATh OCBOECHHBIE

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

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATECIHLHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS 1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB 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), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS 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 (opMmyna, ypaBHEHHE XUMHUYECKOU



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 NeliCTBUS:

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 JJi1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHHS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAaKTUYECKUX 3a1ad, IPUMEHEHHUIO pa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcel MHTepHeTa), aHanmM3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (popm
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIA SA3BIK B KadecTBE CpeAcTBa MHpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:



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

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3ysbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COTJIAacOBAHUS IMO3UIIMHA B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 0 XUMHUH Ha yTayOnEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKas), HM30MEPHI, TOMOJOTUYECKUA pSANl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMUMUYECKUX SIBICHUI; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOIA, TEPEPadOTKH HEPTH);

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

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHMM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTAaHABIMBATH MPUHAIC)KHOCTh M3yUCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIECPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAYy HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEepepadOTKH;

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

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



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTH YEJIOBEKAa, CBS3aHHOW C MepepadoTKON
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJyYeHUE U U3YYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
O6e3omacHOro oOpamieHusi ¢ BeHIeCTBaMU M J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH I1e7IecO000pa3HOro MOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICJIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH noka3aress [1JIK;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmass w HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPTeTHUYCCKOW W THIINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOMTAIIA, OCHOBHOE H
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW IHUCCOIUAIU, TMEPUOTUYCCKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJI30BaHUN BAXKHEUIIMX HEOPTAHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U WX MPEBpaICHUIH;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIGHTHOCTb U CTENEHb OKUCIICHHUSI
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M THUMA KPUCTAJUIMYCCKOW pPEMIETKH, OOMEHHBIH U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPbIBATh CMBICI MIEPUOIMYECKOro 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCThL YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XAMHUYECKUX PEAKIUU C YYETOM HX IHEPrE€TUUECKHUX XAPAKTEPUCTHK, XapaKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKkIMud B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOIMe HayyHble TMPUHIMIBI XUMHUYECKHUX IIPOU3BOJICTB; 11€71€C000pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEeHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAA KOHUECHTpPALIUSIY;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
pEaKUHM; 3HAYEHUs BOJOPOIHOIO IOKAa3aTess PaCTBOPOB KHUCIOT M LIEJIOYEUN C
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEMa, KOJHWYECTBAa BEIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOI'O COCTaBa HEOPTaHMYECKUX BEILECTB, ONPEIACIICHUE
Cpeapl pacTBOPOB BELIECTB C IOMOIIBIO HWHAMKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3MMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIlICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA KUBBIC OPTaHU3MbI ONPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi uHbopMmaluu, aTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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padoTshI padoThI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamert opranudeckoit xumun. Teopust bubmuorexka [JOK
1.1 CTPOCHHUS OPTAaHMYECKHX COeAMHEHUN A. M. 8 0 0 https://lesson.academy-
Bytieposa content.myschool.edu.ru/04/10
Hroro mo pazueny 8
Pa3nen 2. Yraesonopoabt
[IpenenpHBIE YTIEBOIOPOIBI — aKaHbI bubmorexa HOK
2.1 OTOATKANEL ’ 5 0 0 https://lesson.academy-
HHIITO content.myschool.edu.ru/04/10
HenpenenbHble yriieBogOPOIbI: aTKEHbI bubmotexa [IOK
2.2 amcap eHEL anxﬁm POJIEL: ’ 14 0 1 https://lesson.academy-
a ’ content.myschool.edu.ru/04/10
bubmuorexa [JOK
2.3 ApoMaTHYeCcKHe YTiIeBOJIOPOIBI (apEHBI) 8 0 0 https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoIHbIE HICTOYHUKH YTIIEBOJOPOIOB U MX bubmorexa [TOK
2.4 Henepaboria It 4 0 0 https://lesson.academy-
pep content.myschool.edu.ru/04/10
bu6mmorexa [JOK
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1 0 https://lesson.academy-

content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

Hroro mo pazneny 35
Paznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubmuoreka [JOK
3.1 Cruptel. denon 11 https://lesson.academy-
content.myschool.edu.ru/04/10
KapOoHusbHbIE COETUHEHUS: alIbAETU/IBI U bu6mmoreka [JOK
3.2 keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE 21 https://lesson.academy-
a¢upsl. XKupbl content.myschool.edu.ru/04/10
bubmuoreka [JOK
3.3 VYrneBobl 9 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 41
Pa3nen 4. A3oTcoaepikaiime opraHudeckue coeIMHeHUus
bu6mmoreka [JOK
4.1 AMuHBI. AMMHOKHUCIOTHI. benku 12 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazgeny 12
Pa3pnen S. BeicokoMoJIeKy I pHBIE COCUHEHNUSA
bu6mmorexa [JOK
5.1 BbIcOKOMOIEKYISIpHBIE COEMHEHMS 6 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudgpoBbie
Ne o/ P Kourpoabnbsie IIpakruueckue (itcpp )
NporpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoma. [lepuonnueckuii 3akoH bubnuoreka [JOK
1.1 u Ileproamueckas cucTeMa XUMUYECKHX 9 0 0 https://lesson.academy-
snemenToB M. 1. MenaeneeBa content.myschool.edu.ru/04/11
bubnnoreka IIOK
Crtpoenue BemecTBa. MHOTOOOpasue
1.2 se peCTB H P 11 1 0 https://lesson.academy-
B content.myschool.edu.ru/04/11
bu6nuoreka [IOK
1.3 XUMUYECKUE peaKIuu 19 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nuoreka [IOK
2.1 Hemeramnnsr 31 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
but6mmoreka [IOK
2.2 Meraiibl 23 1 2 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazaeny 54
Pa3nen 3. Xumus u :Ku3Hb
3.1 MeToabl TO3HAHUS B XUMUAN. XUMUS 1 9 0 0 but6mmoreka [IOK



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
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KHN3Hb

https://lesson.academy-

content.myschool.edu.ru/04/11

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

~

Tema ypoka

KoanuecTBOo 4acoB

Bce
er
0

Kontpo
JIbHbIE
padoThI

IpakTu
yecKkue
padoThI

Jlara
u3yq
eHUs

eKTPOHHBbIEe HU(POBHIE 00pa3oBaTeIbHbIE PeCYPChI

[Ipenmer n
3Ha4YCHHE
OpraHu4eCcKon
XUMUH,
IIPEICTaBICHU
€o
MHOTr000pa3u
u
OpPraHUYECKUX
COECIMHEHU I

ONEeKTpOHHOE
CTpOCHHE
aToMa
yriaepoaa
(ocHOBHOE 1
BO30YXIEHHO
€ COCTOSIHUS).
Banentneie
BO3MO>XHOCTH
aToMa

yriepoaa

0

02.09

04.09

Ypoxk (POIII) https://resh.edu.ru/subject/lesson/6149/start/170388/

https://www.youtube.com/watch?v=dsx|PuChhfw



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.youtube.com/watch?v=dsxIPuChhfw

XuMudeckas
CBSI3b B
OpraHUYECKUX
COEIMHEHMIX.
MexaHnu3MBbI
oOpa3oBaHUs
KOBAJICHTHOM
CBSI3H,
CITOCOOBI
paspeiBa
CBs3EH

0

05.09

https://www.youtube.com/watch?v=dqglhaCXa f0

Teopus
CTPOEHUS
OpPraHUYECKHUX
COCIMHEHUI
A. M.
byrneposa

0

09.09

bubnuoteka [{OK https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-
20517ae4b52e

Bunaer
WU30MEpUH:
CTPYKTypHas,
MIPOCTPAHCTBE
HHasl.
ONEeKTpPOHHBIE
3¢ ekt B
MOJIEKYJIax
OpTaHUYECKUX
COETUHEHUN

IIpencrasnen
ue o

0

0

11.09

12.09

https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbebfee03

bubmuoreka I{OK https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-
b4ch589aeadl



https://www.youtube.com/watch?v=dqlhaCXa_f0
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1

KJ1accuguKai
WU "
cucTeMaTuyec
Kast
HOMEHKJIATYp
a (IUPAC)
OpraHuYecKux
BEIIECTB

Kinaccudukair
Usl peakiuii B
OpraHnu4eCcKou
XAMHUA

CucremaTtnsa
U U
00001IeHne
3HAHUH 110
TEME

AnKaHBI:
TOMOJIOTHYEC
KUH psx,
oOmras
opmyua,
HOMEHKJIATyp
a ¥ u30Mepus,
3IEKTPOHHOE
H
MIPOCTPAHCTBE
HHOE
CTpOCHUE

0

0

0

16.09

18.09

19.09

bubnuoteka I{OK https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-aee-
ebfac27dead9

https://nsportal.ru/shkola/khimiya/library/2011/08/21/obobshchenie-i-
sistematizatsiya-znaniy-ob-osnovnykh-ponyatiyakh

bubnuoteka [{OK https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-
56e88b39bb24 Ypox (PIIII) https://resh.edu.ru/subject/lesson/6151/start/149993/



https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://nsportal.ru/shkola/khimiya/library/2011/08/21/obobshchenie-i-sistematizatsiya-znaniy-ob-osnovnykh-ponyatiyakh
https://nsportal.ru/shkola/khimiya/library/2011/08/21/obobshchenie-i-sistematizatsiya-znaniy-ob-osnovnykh-ponyatiyakh
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://resh.edu.ru/subject/lesson/6151/start/149993/

MOJICKYJI

10

11

dusnyeckue
M XUMHUYECKHUE
CBOICTBa
aJKaHOB

Haxoxnenue
aJKaHOB B
MpUpo/IE.
Crioco0n1
MOJTYYCHUS U
MIPUMEHEHHE
aJIKaHOB

0

0

23.09

25.09

bu6mmoreka LIOK https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-
8la2be75c47a

https://multiurok.ru/files/urok-prezentatsiia-po-khimii-alkany-10-klass-1.html

12

IuknoankaHbl
: oOmas
opmyua,
HOMCHKJIATYP
a v U30Mepus,
0COOEHHOCTH
CTPOCHHUS U
XUMHYECKUX
CBOICTB,
CITOCOOBI
MOJTYYCHUS U
MIPUMCHCHHE

0

26.09

https://nsportal.ru/shkola/khimiya/library/2018/05/13/tsikloalkany

13

Pemenue
pacYETHBIX
3aJ1a4 Ha
OIpeJIeIICHNE
MOJIEKYJIIPHO

0

30.09

https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-
6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-
khimicheskogo- -6874541/re-0d4d21bd-a544-4649-8319-a086c8c99ead



https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://multiurok.ru/files/urok-prezentatsiia-po-khimii-alkany-10-klass-1.html
https://nsportal.ru/shkola/khimiya/library/2018/05/13/tsikloalkany
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541/re-0d4d21bd-a544-4649-8319-a086c8c99ead
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541/re-0d4d21bd-a544-4649-8319-a086c8c99ead
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541/re-0d4d21bd-a544-4649-8319-a086c8c99ead

it popmyIbl
OpraHUYECKOT
0 BellleCTBa
10 MacCOBBLIM
JIOJIIM aTOMOB
3JICMEHTOB,
BXOJISIINX B
€ro COCTasB.
Cucremarusa
U U
000011EHNE
3HAHWH 110
TEME

14

ANKeHBI:
TOMOJIOTHYEC
KUH psn,
oOmast
opmyma,
HOMEHKJIATyp
a,
JJIEKTPOHHOE
51
MIPOCTPAHCTBE
HHOE
CTpOCHHE
MOJIEKYIL.
CrpykrypHas
Y IIAC-TpaHC-
U30MepuUs
aJIKCHOB

0

02.10

VYpox (POIII) https://resh.edu.ru/subject/lesson/5412/start/212563/



https://resh.edu.ru/subject/lesson/5412/start/212563/

15

16

17

18

dusnyeckue
U XUMUYECKUE
CBOICTBA
AJIKEHOB.
[IpaBuio
MapKkOBHHKOB
a

Crioco05b1
MOJTyYCHHUS U
MIPUMEHECHHE
AJIKEHOB

IIpakTnuecka
s pabota Ne 1
10 TEME
"Ilonyuenne
STUJIEHA U
M3y4YEHUE €ro
CBOMCTB"

Pemenue
pac4YE€THBIX
3a/1a4 Ha
onpeerIeHue
MOJIEKYJIIPHO
it hbopMyIbI
OpraHUYeCcKOr
O BellleCTBa

03.10

07.10

09.10

10.10

bubnmoreka L{OK https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-
70b5e8db71ae

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-
poluchenie-i-primenenie-6895074/re-cd1c5edc-2729-4d29-9494-6b19feadff79

bubmuoreka I{OK https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-
7ebcdaf03ce0

bubmuoreka I{OK https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-
fbaledd4ab6éd

19

AJKangeHs!:
CONPSIKEHHBIE

14.10

bu6mmoreka IIOK https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-
a983b95h854a



https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074/re-cd1c5edc-2729-4d29-9494-6b19fea4ff79
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074/re-cd1c5edc-2729-4d29-9494-6b19fea4ff79
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a

20

21

22

W30JIMPOBAHH
BlE,
KYMYJIMPOBaH
HEBIE.
OcobenHoctT
AIEKTPOHHOTO
CTPOCHHS

XUMHUYECKHE
CBOMCTBa
CONPSIKEHHBIX
JINCHOB

Crioco05b1
MOJTyYCHHUS U
MIPUMEHEHUE
aJKagueHOB

AJIKWHBI:
TOMOJIOTHYEC
KUH psn,
oOmast
opmyma,
HOMEHKJIATyp
a,
AJIEKTPOHHOE
u
MIPOCTPAHCTBE
HHOE
CTpPOEHHUE
MOJICKYJI,
dbuznveckue

0

0

0

16.10

17.10

21.10

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-
6899278/re-bb708c67-68be-4f5c-9d2b-0d7e60ee6046

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-
6899278/re-561efbh6-c771-4121-8dfd-abbbbad4d6bf0

bubmuoreka I{OK https://lesson.edu.ru/lesson/05¢9a929-6741-4d7c-84b5-
009292468356



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278/re-bb708c67-68be-4f5c-9d2b-0d7e60ee6046
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278/re-bb708c67-68be-4f5c-9d2b-0d7e60ee6046
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278/re-561efbb6-c771-4121-8dfd-abbbba4d6bf0
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278/re-561efbb6-c771-4121-8dfd-abbbba4d6bf0
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356

CBOMCTBA

23

24

25

26

27

28

XUMHYECKHE
CBOICTBa
AIIKAHOB

KauecTBeHHEI
€ peakIuy Ha
TPONHYIO
CBSI3b
Crioco05b1
MOJIyYeHUS U
MIPUMCHCHHE
AJIKUHOB

Pemenue
3aj11a4:
pacy€Tsl 110
YpaBHEHUIO
XUMHYECKOM
peakuuu

Cucrematnsa
us 1
00001IeHHE
3HAHUH 110
TeEME

ApeHsl:
TOMOJIOTHYEC
KUH psg,
oOmas
(opmyua,
HOMEHKJIaTyp

23.10

24.10

06.11

07.11

11.11

13.11

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-
poluchenie-primenenie-6899279/re-384eecdb-b2af-4d97-ab5c-7788c464b45¢

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

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-
poluchenie-primenenie-6899279/re-d3c6a7f1-4552-4cb5-a0b3-564d2e754244

https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-
organicheskoy-himii-1253110.html

https://nsportal.ru/shkola/khimiya/library/2018/05/31/nepredelnye-uglevodorody-
obobshchayushchiy-urok-v-10-m-klasse

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



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-384eecdb-b2af-4d97-ab5c-7788c464b45c
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-384eecdb-b2af-4d97-ab5c-7788c464b45c
https://chemege.ru/ximicheskie-svojstva-alkinov/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-d3c6a7f1-4552-4cb5-a0b3-564d2e754244
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-d3c6a7f1-4552-4cb5-a0b3-564d2e754244
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-1253110.html
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-1253110.html
https://nsportal.ru/shkola/khimiya/library/2018/05/31/nepredelnye-uglevodorody-obobshchayushchiy-urok-v-10-m-klasse
https://nsportal.ru/shkola/khimiya/library/2018/05/31/nepredelnye-uglevodorody-obobshchayushchiy-urok-v-10-m-klasse
https://resh.edu.ru/subject/lesson/4775/

a.
DJIEKTPOHHOE
u
MIPOCTPAHCTBE
HHOE
CTpPOEHUE
MOJIEKYJI
OeHzomna u
TONyOJIa, UX
¢buznyeckue
CBOMCTBA

29

XHUMHYECKHE
CBOICTBA
apEHOB:
peakuumn
3aMeNICHUS

0

14.11

bubmmoreka L{OK https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-
c3ddalofeefs

30

31

XnMuyeckme
CBOMCTBA
apeHOB:
peakuumn
MIPUCOETUHEH
Hsl,
OKHCJICHHE
TOMOJIOTOB
OeH301a

OcobeHHOCTH
XUMHYECKUX
CBOMCTB
CTHpOJIa

0

18.11

20.11

https://www.youtube.com/watch?v=0QW1laharxFTQ

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



https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://www.youtube.com/watch?v=QW1aharxFTQ
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891

32

33

34

35

Pemenue
pacUETHBIX
3a/1a4 Ha
onpenerIeHue
MOJIEKYJIIPHO
i popmyIbl
OpraHU4YeCcKOr
O BelllecTBa

Crioco05b1
MOJTyYCHHUS U
MIPUMCHCHUE
apeHOB

I'eneTnyeckas
CBA3b MEXIY
pa3IUYHBIMU
KJlaccaMu
YIJIEBOAOPOIO
B

Pacuérnl 1o
YpaBHEHUSIM
XUMHYECKHAX
peaKuuid.
Cucremarusa
s u
00001IeHHE
3HAHUH 110
TEeME

21.11

25.11

27.11

28.11

https://nsportal.ru/shkola/khimiya/library/2020/02/13/algoritm-resheniya-zadach-
na-vyvod-formuly-organicheskih

https://www.youtube.com/watch?v=8ZeKCKn4kPw

https://www.youtube.com/watch?v=18GKghHjex8

https://nsportal.ru/shkola/khimiya/library/2021/03/15/konspekt-uroka-
obobshchenie-uglevodorodov

36

[Tpuponuerit
ras.

02.12

bu6mmoreka LIOK https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-
983de535c44d



https://nsportal.ru/shkola/khimiya/library/2020/02/13/algoritm-resheniya-zadach-na-vyvod-formuly-organicheskih
https://nsportal.ru/shkola/khimiya/library/2020/02/13/algoritm-resheniya-zadach-na-vyvod-formuly-organicheskih
https://www.youtube.com/watch?v=8ZeKCKn4kPw
https://www.youtube.com/watch?v=18GKghHjex8
https://nsportal.ru/shkola/khimiya/library/2021/03/15/konspekt-uroka-obobshchenie-uglevodorodov
https://nsportal.ru/shkola/khimiya/library/2021/03/15/konspekt-uroka-obobshchenie-uglevodorodov
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

ITonyrHble
HeTsIHBIC
rassl

37

Kamennsrit
yroJib U
MIPOYKTHI €T0
nepepadoTKu

0

04.12

https://infourok.ru/prezentaciya-po-himii-kamennyj-ugol-produkty-ego-
pererabotki-5136563.html

38

Hedts 1
CTIOCOOBI €€
nepepadoTKH.
IIpumeHeHue
IPOJIyKTOB
nepepadoTKu
HepTH

0

05.12

VYpox (POII) https://resh.edu.ru/subject/lesson/6148/

39

40

I'enermueckas
CBSI3b MEXKIY
pa3IUYHBIMU
KJaccaMu
YTJIEBOAOPOIO
B
lNanorenomnpo
HU3BOJIHBIC
YTJIEBOAOPOIO
B:
3JIEKTPOHHOE
CTpPOEHHUE;
peakuuu
3aMeIIeHUS
rajioreHa

09.12

11.12

https://infourok.ru/prezentaciya-po-organicheskoj-himii-shemy-prevrashenij-po-
teme-geneticheskaya-svyaz-uglevodorodov-4305805.html

https://www.youtube.com/watch?v=KeTolphJbY8



https://infourok.ru/prezentaciya-po-himii-kamennyj-ugol-produkty-ego-pererabotki-5136563.html
https://infourok.ru/prezentaciya-po-himii-kamennyj-ugol-produkty-ego-pererabotki-5136563.html
https://resh.edu.ru/subject/lesson/6148/
https://infourok.ru/prezentaciya-po-organicheskoj-himii-shemy-prevrashenij-po-teme-geneticheskaya-svyaz-uglevodorodov-4305805.html
https://infourok.ru/prezentaciya-po-organicheskoj-himii-shemy-prevrashenij-po-teme-geneticheskaya-svyaz-uglevodorodov-4305805.html
https://www.youtube.com/watch?v=KeTolphJbY8

41

[elictBue
menoJel Ha
raJIOreHIIPOU3
BOJHEIE.
Bs3aumogeiict
BUE
JIATAJIONCHANIK
aHOB C
MarHueM u
LIUHKOM

12.12

https://www.youtube.com/watch?v=B6UujgFUwy4

42

Cucremarusa
U U
000011EeHE
3HAHUH 110
pazzmeny
"YrneBonopo

hig S

0

16.12

bubmuoreka I{OK https://lesson.edu.ru/lesson/6¢919641-7956-4130-b1fd-
c7e71db395d7

43

KoHntponbHas
pabora 1o
TeMe
"YrneBonopo

Bl

0

18.12

bubnuoteka [{OK https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-
44d63cccf518

44

[Ipenenbubie
OJHOATOMHEIE
CIUPTHI:
TOMOJIOTHYEC
KUH psg,
oOmras
(opmyuna,

19.12

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



https://www.youtube.com/watch?v=B6UujgFUwy4
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://resh.edu.ru/subject/lesson/4769/

45

CTpoeHue
MOJIEKYI,
u3oMepus,
HOMEHKJIATYp
a,
KJ1accugukai
s,
¢buznyeckue
CBOMCTBA

XUMHUYECKHE
CBOICTBA
MpeIETbHBIX
OJTHOATOMHBIX
CIIUPTOB

23.12

bubmuoteka L{OK https://lesson.edu.ru/lesson/5439¢18b-7440-4b6f-bf84-
c04fa471694f

46

CnocoObl
MOJIy4YEHUA U
IIPUMEHEHUE
OJHOATOMHBIX
CIIUPTOB

25.12

https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-
poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666/re-
cda29b16-8632-4cab-8f97-e7a6ce3934a3

47

IIpoctsie

3¢ upsbL:
HOMEHKJIATYp
a ¥ U30Mepus,
0COOEHHOCTH
(bu3nUeCKUX U
XUMHYECKHX
CBONCTB

26.12

https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-
2841335.html

48

MuoroatoMHu
bI€ CTIUPTHI:

but6mmoreka LIOK https://lesson.edu.ru/lesson/461aa9c8-cOef-4827-a8e5-
d12a0bedc826



https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666/re-cda29b16-8632-4cab-8f97-e7a6ce3934a3
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666/re-cda29b16-8632-4cab-8f97-e7a6ce3934a3
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666/re-cda29b16-8632-4cab-8f97-e7a6ce3934a3
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

49

50

51

52

53

STUJICHTJINKOJ
b ¥ TJIAIEPUH,
ux
(dbuznveckue u
XUMHAYECKHE
CBOICTBA

Crioco05b1
MOJTyYCHHUS U
MIPUMEHECHHE
MHOT'0aTOMHBI
X CITUPTOB

deHout:
CTpOCHHE
MOJIEKYJIBI,
¢buznyeckue
CBOICTBA.
TokCHIHOCTH
(dbenona

XUMHUYECKHE
CBOICTBa
(dbenomna

CriocoOsr
MOJTyYEeHHUs U
IpUMEHEHHE
¢denona
[IpakTruecka
s pabora Ne 2.
Pemenue
HKCIEPUMEHT

https://www.youtube.com/watch?v=EmVXUC7nnD8

VYpoxk (POIII) https://resh.edu.ru/subject/lesson/5727/

bubmuoteka [{OK https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-
10a2278b08f1

https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-
spirty-fenol-6584218/re-53¢c27726-449f-4¢70-ab42-c82b0f9947af

https://infourok.ru/prakticheskaya-rabota-9-po-teme-spirty-kurs-reshenie-
eksperimentalnyh-zadach-po-himii-6511233.html



https://www.youtube.com/watch?v=EmVXUC7nnD8
https://resh.edu.ru/subject/lesson/5727/
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218/re-53c27726-449f-4c70-ab42-c82b0f9947af
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218/re-53c27726-449f-4c70-ab42-c82b0f9947af
https://infourok.ru/prakticheskaya-rabota-9-po-teme-spirty-kurs-reshenie-eksperimentalnyh-zadach-po-himii-6511233.html
https://infourok.ru/prakticheskaya-rabota-9-po-teme-spirty-kurs-reshenie-eksperimentalnyh-zadach-po-himii-6511233.html

AIbHBIX 33J1a4
o TeMe
"CnupThl U
henosr"

54

Cucremarusa
U U
000011IEHNE
3HAHWH 110
TEME

https://nsportal.ru/shkola/khimiya/library/2013/02/23/obobshchenie-i-
sistematizatsiya-znaniy-po-teme-spirty

55

Anbaeruasl u
KETOHBI:
3JIEKTPOHHOE
CTpOeHue
KapOOHUIIBHO
Y TPYIIIBI,
TOMOJIOTHYEC
KHE PAJIB,
oOmias
(opmyua,
U30Mepus U
HOMEHKJIATyp
a

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

56

Anpnernasl u
KETOHBI:
¢buznyeckue
CBOMCTBA;
peakuuu
MPUCOEIUHEH
ust

but6mmoreka IIOK https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-
cb7ae5858b90



https://nsportal.ru/shkola/khimiya/library/2013/02/23/obobshchenie-i-sistematizatsiya-znaniy-po-teme-spirty
https://nsportal.ru/shkola/khimiya/library/2013/02/23/obobshchenie-i-sistematizatsiya-znaniy-po-teme-spirty
https://resh.edu.ru/subject/lesson/4776/
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

57

58

59

60

Peaknuu
OKHCJICHHS U
KayeCTBEHHBI
€ peakIuu
aJbIETUA0B U
KETOHOB

Crioco05b1
MOJTyYCHUS
aJbJIETUI0B U
KETOHOB

OAHOOCHOBH
bIe
npeaeIbHbIe
KapOOHOBBIE
KHCJIOTHI,
0COOEHHOCTHU
CTPOCHUS UX
MOJIEKYJT

N3omepus u
HOMEHKJIaTyp
a KapOOHOBBIX
KHCIIOT, UX
¢buznueckue
CBOMCTBA

https://infourok.ru/teh-karta-uroka-po-himii-himicheskie-svoystva-aldegidov-i-
ketonov-klass-3834719.html

https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-
i-ketonov-10-klass-uglublennyj-uroven-6699389.html

bubmuoteka [{OK https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d

https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-
6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-
4321-92b2-63ee28864526

61

XUMHUYECKHE
CBOMCTBA
MpeeTbHBIX
OJTHOOCHOBHBI
X

https://nsportal.ru/shkola/khimiya/library/2015/04/01/himicheskie-svoystva-

karbonovyh-kislot



https://infourok.ru/teh-karta-uroka-po-himii-himicheskie-svoystva-aldegidov-i-ketonov-klass-3834719.html
https://infourok.ru/teh-karta-uroka-po-himii-himicheskie-svoystva-aldegidov-i-ketonov-klass-3834719.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-i-ketonov-10-klass-uglublennyj-uroven-6699389.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-i-ketonov-10-klass-uglublennyj-uroven-6699389.html
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://nsportal.ru/shkola/khimiya/library/2015/04/01/himicheskie-svoystva-karbonovyh-kislot
https://nsportal.ru/shkola/khimiya/library/2015/04/01/himicheskie-svoystva-karbonovyh-kislot

KapOOHOBBIX
KHCJIOT

62

Ocobennoctu
CBOWCTB
MYpPaBbUHOMN
KHCIIOTEHI.
MHoroo6pasu
€ KapOOHOBBIX
KHCIIOT

https://nsportal.ru/shkola/khimiya/library/2013/06/10/prezentatsiya-k-uroku-khimii-
v-10-m-klasse-muravinaya-kislota

63

64

Ocobennoctu
CBOMCTB:
HenpeAeIbHbI
X U
apoOMaTH4ecK
ux
KapOOHOBBIX,
TUKapOOHOBBI
X,
THIIPOKCUKAP
OOHOBBIX
KHCJIOT.
IIpencrasure
JIM BBICIIUX
KapOOHOBBIX
KHCIIOT

Ilonstue o
MIPOU3BOTHBIX
KapOOHOBBIX
KHCJIOT

https://videouroki.net/razrabotki/mnoghoobraziie-karbonovykh-kislot.html

https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-
4034646.html



https://nsportal.ru/shkola/khimiya/library/2013/06/10/prezentatsiya-k-uroku-khimii-v-10-m-klasse-muravinaya-kislota
https://nsportal.ru/shkola/khimiya/library/2013/06/10/prezentatsiya-k-uroku-khimii-v-10-m-klasse-muravinaya-kislota
https://videouroki.net/razrabotki/mnoghoobraziie-karbonovykh-kislot.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html

65

66

CriocoOsr
MOJIy4eHUs U
MIPUMEHEHUE
KapOOHOBBIX
KHCIIOT
CnoxHblie
a¢upsr:
TOMOJIOTHYEC
KUH psi,
oOmasg
opmyua,
HU30MEpHsl U
HOMCHKJIATYP
a

https://infourok.ru/prezentaciya-po-himii-klass-poluchenie-i-primenenie-

karbonovih-kislot-3634271.html

https://www.youtube.com/watch?v=DhOs9mkpURO

67

68

duznueckue
1 XUMHUYECKHE
CBOICTBa
a¢upoB
Pemenue
pac4YE€THBIX
3aja4d:; Imo
YPaBHEHUIO
XUMHYECKON
peakuuu, Ha
OmpeAcIIcHUE
MOJIEKYJIIPHO
i popmyIibl
OpraHH4eCcKOr
0 BelllecTBa

https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-

i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269ch

https://www.youtube.com/watch?v=AFuKtpTg2c0



https://infourok.ru/prezentaciya-po-himii-klass-poluchenie-i-primenenie-karbonovih-kislot-3634271.html
https://infourok.ru/prezentaciya-po-himii-klass-poluchenie-i-primenenie-karbonovih-kislot-3634271.html
https://www.youtube.com/watch?v=DhOs9mkpUR0
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.youtube.com/watch?v=AFuKtpTg2c0

69

IIpakTuecka
st pabota Ne 3.
Pewenne
IKCIIEPUMEHT
QJIbHBIX 3a/1a4
0 TEMe
"KapOoHoBbIe
KHCJIOTBI.
CnoxHblie

s¢upsr”

https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

70

Kupsr:
CTpOCHHUE,
¢busnveckue u
XUMHAYECKHE
CBOMCTBA
(Tuaponus)

https://resh.edu.ru/subject/lesson/5952/

71

72

OcobenHocTu
CBOICTB
KUPOB,
coJiepKaInx
OCTaTKH
HETpeeIbHBI
X JKAPHBIX
KHCIIOT.
Kupsl B
pupoJie
MpIna Kak
COJIY BBICIINX
KapOOHOBBIX

bubnuoteka [{OK https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

https://resh.edu.ru/subject/lesson/5952/



https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://resh.edu.ru/subject/lesson/5952/
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://resh.edu.ru/subject/lesson/5952/

73

KHCJIIOT, UX
MOIOIIEe
JIEVCTBUE.
Ilonsrtue o
CHHTETHYECKHU
X MOIOIINX
CpeACTBAxX
(CMCOC)
I'eneTnyeckas
CBA3b
YIJIEBOAOPOIO
BHU
KHUCJIOPOACOA
eprKamx
OpraHUYECKUX
BEILIECTB

https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-
6780279/uglevodorody-spirty-aldegidy-karbonovye-Kisloty-6780277/re-0947bfcb-
4675-4f4b-b7e9-1df870134f0c

74

Pacuétrl mo
YpPaBHEHUAM
XHUMHYICCKHX
peakuui

https://www.youtube.com/watch?v=ZSirEL3 bEI

75

Cucrematnsa
U U
000011IecHIE
3HAHUH 110
TEME

https://infourok.ru/urok-obobschenie-kislorodsoderzhaschie-organicheskie-
soedineniya-3640760.html

76

O61mas
XapaKTePUCTH
Ka yIrJIeBOIOB
u

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



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.youtube.com/watch?v=ZSirEL3_bEI
https://infourok.ru/urok-obobschenie-kislorodsoderzhaschie-organicheskie-soedineniya-3640760.html
https://infourok.ru/urok-obobschenie-kislorodsoderzhaschie-organicheskie-soedineniya-3640760.html
https://resh.edu.ru/subject/lesson/6150/

77

78

79

KJ1accuguKai
U YIJIEBOJOB
(MoOHO-, H- 1
roJMcaxapuz
bl)
MoHocaxapun
bI:
buznveckue
CBOMCTBA U
Hax0XJIeHHUE
B IIPUPOJIE
I[Ipumenenne
TJIFOKO3bI, €€
3HA4YEHHE B
KU3ZHENIEeATeIb
HOCTH
opraHusma

Jucaxapubr:
caxaposa,
MaJlbTo3a U
JIaKTO3A.
Haxoxnenne
B MPUPOJIE U
MIPUMEHEHNE
JIMCaxapuI0B

https://www.youtube.com/watch?v=Y AlkWp0ibTo

https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-
6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192

bubmuoteka I{OK https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0

80

[Tonucaxapun
BI: CTPOEHHUE
MaKpOMOJICKY
7,

VYpox (POIII) https://resh.edu.ru/subject/lesson/5413/



https://www.youtube.com/watch?v=YAlkWp0ibTo
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://resh.edu.ru/subject/lesson/5413/

¢buznveckue u
XHMHYECKHE
CBOICTBA,
MIPUMEHCHHE

81

ITonsTue 00
HCKYCCTBEHH
BIX BOJIOKHAX

https://www.youtube.com/watch?v=D4GjrRPs0FI

82

83

84

Pemenne
pacyeTHBIX
3aja4 Ha
onpeAeeHue
JIOJIM BBIXOZIa
MPOJIyKTa
peaKkuuu ot
TEOPETUYECKHU
BO3MOKHOTO

Cucremarusa
U U
00001IeHne
3HAHUH 110
paznmeny
KonTponbHas
pabota no
TEME
"Kucnopozaco
JeprKaIme
OpraHUYECKUE
coenuueHus"

https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-
tipa-opredelenie-vykhoda-produkta

bubmuoteka [{OK https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-
c9fe7c9c4bf8

bubmuoreka I{OK https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-
ff893919d25a

85

AMUHBL:

bubmuoreka I{OK https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839%e-



https://www.youtube.com/watch?v=D4GjrRPs0FI
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-opredelenie-vykhoda-produkta
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-opredelenie-vykhoda-produkta
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

KJ1accuguKai
usi, CTPOCHHE
MOJIEKYI,
oOmas
(opmyuna,
U30Mepus,
HOMEHKJIATYP
am
¢buznyeckue
CBOICTBA

9205f201b73e

86

XHUMHYECKHE
CBOICTBA
amdaruaeck
HX aMHUHOB

https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-
6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-
81877c5c-d970-4fec-b64c-185081d3153

87

AHuUIMH:
CTpPOCHHUE
aHWJIMHA,
O0COOCHHOCTU
XAMHYECKHAX
CBOMCTB
aHWJIMHA

https://nsportal.ru/shkola/khimiya/library/2019/03/05/aminy-anilin

88

Crnioco0b1
TOJTyICHUS U
MIpUMEHEHHE
anupaTHIECK
UX aMUHOB

https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-
6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-
9ac78413-8c83-4e09-8b4e-d8987a2fccoh

89

AMHHOKHUCIIOT
Bl
HOMEHKJIaTyp

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



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://nsportal.ru/shkola/khimiya/library/2019/03/05/aminy-anilin
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://resh.edu.ru/subject/lesson/4743/

90

a ¥ u30Mepus,
dbuznveckue
CBOICTBA.
OTOennHble
MpeACTaBUTEN
H O-
aMUHOKUCJIOT
XUMHUYECKHE
CBOMCTBa
aMHHOKHCJIOT,
X
OMOJIOTHYECK
o€ 3HAYCHHE
aAMUHOKUCJIIOT.
CuHTe3 1
TUAPOIU3
MENTHIOB

https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-
6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-
b491-674268751c25

91

benku xak
MPUPOHBIE
TOJIUMEPBI;

CTPYKTYPBI
0€eJIKOB

bubnuoteka [{OK https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-
78eca6009628

92

XuUMHYECKHUE
CBOMCTBA
0€eJIKOB

https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-
6852270/stroenie-svoistva-i-znachenie-belkov-6858170/re-cb74cd02-02a4-4cal-
a4a9-16b12983ede5

93

A3zoTcoaepxka
e
TeTEPOITUKINY
€CKHe

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



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170/re-cb74cd02-02a4-4ca1-a4a9-16b12983ede5
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170/re-cb74cd02-02a4-4ca1-a4a9-16b12983ede5
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170/re-cb74cd02-02a4-4ca1-a4a9-16b12983ede5
https://resh.edu.ru/subject/lesson/6296/

94

COCJIMHCHHSI.
Hykneunnosbie
KHUCJIOTHI:
COCTaB,
CTPOEHHUE U
Omooruaecka
sl pOJIb
IIpakTnuecka
s pabota Ne 4.
Pemenne
SKCIIEPUMEHT
AIBHBIX 33124
o TeMe
"A30TCoaepK
amue
OpraHUYEeCcKUe
COeIMHEeHUS "

https://znanio.ru/media/p r a k t i ch e s k ayarab ot a azotsoderzhasch
ie_organicheskie veschestva aminy i aminokisloty-112449

95

96

[IpakTruecka
s pabota Ne 5.
Pemenue
SKCIEPUMEHT
aJIbHBIX 33124
10 TEME
"Pacrio3HaBan
ne
OpTraHUYECKUX
coeqnHeHni"

KoHnTponbHas
pabora 1o

bubnuoteka [{OK https://lesson.edu.ru/lesson/399fdd14-4bal-48e5-a428-
dae10d492c6e https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-
b3c59299c91

https://nsportal.ru/shkola/khimiya/library/2014/12/10/kontrolnaya-rabota-10-klass-
po-teme-azotsoderzhashchie



https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://nsportal.ru/shkola/khimiya/library/2014/12/10/kontrolnaya-rabota-10-klass-po-teme-azotsoderzhashchie
https://nsportal.ru/shkola/khimiya/library/2014/12/10/kontrolnaya-rabota-10-klass-po-teme-azotsoderzhashchie

97

TEME
"A3zoTconepx
alye
OpraHUYECKUE
coenuHeHus"

OCHOBHBIE
MOHSATUS
XHUMHH
BBICOKOMOJIEK
YIISIPHBIX
COCIMHEHUH U
METOABI UX
CHHTE3a —
MOJIMMEpH3all
Ui U
MTOJIMKOHJIEHC
anus

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

98

IInacTmaccel.
Yrunmusanus
i
nepepadoTka
IUTaCTHKA

bubnuoteka LIOK https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-
14c3ba78050a

99

DnacToMepsl:
HaTypaJIbHbIN
CUHTETHUYECKU
€ KayuyKH.
Pe3una

https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassi-347688.html

10

Bonokna:
HaTypaJbHEIE,

https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-
6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-



https://resh.edu.ru/subject/lesson/6095/
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassi-347688.html
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da

HCKYCCTBEHH
(S
CUHTETUYECKU
e. [lonmumepsr
CHEIHAIbHOTO
Ha3HA4YCHUS

IIpakTnuecka
s pabota Ne 6.
Pemenne

10 SKCIEPUMEHT
QIBHBIX 33124
10 TEME
"Pacnio3naBan
W€ IIacTMacc

U BOJIOKOH"

3a8fb7f2-50cf-4cfe-blad-9f1233dc31da

https://infourok.ru/prakticheskaya-rabota-tema-raspoznavanie-plastmass-i-volokon-
3331512.html

O06001menue u
cHucTeMaTHu3aI]
nus

10 W3y4EHHOTO
Marepuaia mno
Teme
"BrIcokoMOIIe
KYJSIpHBIE
coeauHeHus"
OBIIEE
KOJIMYECTBO
YACOBIIO
I[TPOT'PAMME

10

VYpoxk (POII) https://resh.edu.ru/subject/lesson/5452/



https://infourok.ru/prakticheskaya-rabota-tema-raspoznavanie-plastmass-i-volokon-3331512.html
https://infourok.ru/prakticheskaya-rabota-tema-raspoznavanie-plastmass-i-volokon-3331512.html
https://resh.edu.ru/subject/lesson/5452/

11 KJIACC

No KouaunuyecTBO yacos Jara
DJIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Bcer KonTpoabHbl [pakTuyeckun H3Yy4YeHH
o0pa3oBaTejibHbIE PeCypChl
n 0 e padoThlI e padoThlI |
Atom. CoCTaB aTOMHEIX https://| du.ru/lesson/20b1df2e-6ced
. ps://lesson.edu.ru/lesson e-6ces-
. 02.0
1 Anep. Xumideckuit 1 0 0 9 435b-b6dc-5155030a45fa
3eMeHT. M30Tonbl
CtpoeHue IeKTPOHHBIX https://infourok.ru/prezentaciya-po-himii-
2 000JI0YEK aTOMOB, 1 0 0 05.09 stroenie-elektronnyh-obolochek-atomov-
KBAHTOBBIE YHCJIA kvantovye-chisla-5372857.html
https://www.yaklass.ru/p/himija/11-
Knaccuduramms klass/osnovn_ve-ponlat_l !a-l-zakc?nv-khl mii-
6931691/periodicheskii-zakon-i-
3 XUMHUYECKUX DIIEMEHTOB 1 0 0 06.09 L . . .
& periodicheskaia-sistema-khimicheskikh-
(5=, p-, d-, fronementer) elementov-_-6948490/re-cf5ebf76-5f84-4915-
bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/10-
P klass/osnovy-organicheskoi-khimii-
acmpenenieHme .
6490554/sostoianie-elektronov-v-atome-s-p-
4 AJIEKTPOHOB 110 AaTOMHBIM 1 0 0 09.09 T . . "
5 orbitali-elektronnaia-konfiguratciia- -
OpOHUTAIIAM 6447220/re-2056¢9c5-a45d-4¢6c-9322-
243d419013el
ONEeKTpPOHHBIE
KOH(UTYpaIiy aTOMOB
https://www.youtube.com/watch?v=glE_pPC3
5 3JIEMEHTOB B OCHOBHOM U 1 0 0 12.09 U-8
BO30YXIEHHOM T
COCTOSIHUA
6 DNEeKTPOHHBIC 1 0 0 13.09



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://infourok.ru/prezentaciya-po-himii-stroenie-elektronnyh-obolochek-atomov-kvantovye-chisla-5372857.html
https://infourok.ru/prezentaciya-po-himii-stroenie-elektronnyh-obolochek-atomov-kvantovye-chisla-5372857.html
https://infourok.ru/prezentaciya-po-himii-stroenie-elektronnyh-obolochek-atomov-kvantovye-chisla-5372857.html
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-2056c9c5-a45d-4c6c-9322-243d419013e1
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-2056c9c5-a45d-4c6c-9322-243d419013e1
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-2056c9c5-a45d-4c6c-9322-243d419013e1
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-2056c9c5-a45d-4c6c-9322-243d419013e1
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-2056c9c5-a45d-4c6c-9322-243d419013e1
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-2056c9c5-a45d-4c6c-9322-243d419013e1
https://www.youtube.com/watch?v=glE_pPC3U-8
https://www.youtube.com/watch?v=glE_pPC3U-8

KOH(HUTypaIy HOHOB.
DNeKTPOOTPUIIATEIHHOCT
b

Ilepnonnueckuil 3aK0H U
IIepunonnueckas cucrema
XUMHUYECKUX JIEMEHTOB

https://lesson.edu.ru/lesson/e7d48881-055d-

16.09
! . . Menneneesa, CBI3b 49da-a49c-7375c3d033e9
C COBPEMEHHOM Teopueit
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTHU o
3MEHEHHS CBOMCTR https://www.vaklass_.rg{p/hlmllalll— o
klass/osnovnye-poniatiia-i-zakony-khimii-
XUMHUYECKHUX DJIEMEHTOB — » -
6931691/zakonomernosti-izmeneniia-svoistv-
8 1 00pa3yeMbIX UMU 19.09 - . -
elementov-i-ikh-soedinenii-po-perioda_-
TIPOCTRIX 1 CIIOHBIX 6957324/re-85be6ef3-82c9-414e-b19b-
BCICCTB 11O I'pynIiiaM nu 87eee9f0ca7f
TeproIamMm
CucreMaTusanus u
9 506MmeH Eannﬁ . 20.09 https://lesson.edu.ru/lesson/c6c5af9a-9645-
ODODIIEHHE 3 ° ' 4604-9834-59151d566a61
TEME
Bunn xumuueckoit
CcBA3U. MexXaHU3MBbI
00pa3zoBaHusd
10 « Eaﬂ HTHOM CBA3H 53.09 https://lesson.edu.ru/lesson/2859ec02-8ecd-
OBAJICHTHOM CBA3M. ' 4cd8-8531-edad962608fb
Bonoponnas cBs3e.
MexxMomeKynspHbIe
B3aWMOIEHCTBUS
BanentHocTh 1
11 BaJIEHTHBIE BO3MOKHOCTH 26.09 https://resh.edu.ru/subject/lesson/6332/

aTomMoB. CBA3b



https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324/re-85be6ef3-82c9-414e-b19b-87eee9f0c47f
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324/re-85be6ef3-82c9-414e-b19b-87eee9f0c47f
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324/re-85be6ef3-82c9-414e-b19b-87eee9f0c47f
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324/re-85be6ef3-82c9-414e-b19b-87eee9f0c47f
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324/re-85be6ef3-82c9-414e-b19b-87eee9f0c47f
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324/re-85be6ef3-82c9-414e-b19b-87eee9f0c47f
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://resh.edu.ru/subject/lesson/6332/

JJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX
TrE€OMETPUYECKUM
CTPOCHHUEM

12

IIpencraBnenus o
KOMIIJICKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

27.09

13

14

BemecrtBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTpoeHus. Tumel
KPUCTAJUTMYECKUX
PELIETOK U CBOMCTBA
BEILECTB

[TonsATHE O MTMCTIEPCHBIX
cucremMax.
IIpencrasnenue o
KOJUIOUIHBIX pacTBOpax

30.09

03.10

https://lesson.edu.ru/lesson/12bfc348-007f-
4796-bcda-180fc6b720fe

https://lesson.edu.ru/lesson/8ae38be6-e06f-
4fae-9729-69903109f968

15

HctrHHBIE paCcTBOPSI:
HACBIIICHHBIE U
HEHACBIIICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsl

04.10

16

CriocoOsbI BBIpaKEHUS
KOHIICHTPAIIU!
pacTBOpoB

07.10

17

Pemrenue 3agau ¢
HCIIOJIb30BAHUEM

10.10



https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968

MOHATUH ""MaccoBasi A0S
PacTBOPEHHOTO
nmn

BemecTna", "MoJisipHas
KOHIIeHTpauus"

18

Knaccudukanus n
HOMEHKJIaTypa
HEOPTraHUYECKUX
BEIIECTB

11.10

https://lesson.edu.ru/lesson/5e33bc30-805d-
41fe-bf72-860434f45f57

19

CucreMarTusanus u
000011IeHrE 3HAHUN 110
TEME

14.10

20

KonTponbnas pabota mo
temaM "CTpoeHue aToma.
[Tepuonuueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHX IJIEMEHTOB
. . Menngeneena",
"CTpoeHue BelecTBa.
Mmuoroo6pasue BemiecTs"

17.10

21

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHUYeCcKou u
OpraHUYEeCKON XUMUHU.
3aKOH COXpaHEHUS
MaccChl BEUIECTB; 3aKOH
COXpaHEHUs U
MIPEBPAIICHUS YHEPTUN
MIPU XUMHYECKUX
peakuusx

18.10

https://lesson.edu.ru/lesson/75637222-d397-
4b1a-810a-cc7bca9e8a0c



https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c

22

TemnnoBbie 3¢ hexThI
XUMHUYECKUX PEaKIUi.
Tepmoxumuueckue
ypaBHEHUS

21.10

23

Breraucnenus 1o
YpaBHEHHUSM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

24.10

24

CKOpOCTh XMMUYECKOM

peakuuu, €€ 3aBUCUMOCTh
OT pPa3INYHBIX (AKTOPOB.
Karanus u katanuzatopsl

25.10

https://lesson.edu.ru/lesson/fOch5def-307e-
4575-89d0-86041b603655

25

26

27

28

T'oMoreHHbie 1
TFEeTEPOTCHHBIE PEAKIIHHI

[TpakTuueckas padora No
1 o Teme "Bausinue
pa3nuyYHbIX (PaKTOPOB Ha
CKOpPOCTh XUMHYECKON
peaxkuun"

OO6patumsbie u
HEOOpaTUMBbIE PEAKITUH.
XHUMUYECKOE PAaBHOBECHE

[TpakTuueckas padora No
2 1o teMe "Bausaaue
pa3nuYHbIX ()aKTOPOB Ha
MMOJIOKEHNE XUMUAYECKOTO
paBHOBecHUs"

07.11

08.11

11.11

14.11

https://lesson.edu.ru/lesson/0e41e568-0a2b-
4605-bh92-35d1ab69f9ba

29

DNEeKTPOIUTHYECKAS

15.11

https://lesson.edu.ru/lesson/237cdb54-2787-



https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645

nucconuaya. CUibpHbIe
1 c1a0ble AIEKTPOJIUTHI.
CreneHp QUcCOLUAIA

4817-8330-6e027b075645

30

HNonHoe npousseneHne
BoJbl. Cpefia BOAHBIX
pactBopoB. BogopoaHbii
nokazatens (pH)
pactBopa

18.11

https://lesson.edu.ru/lesson/847d1752-151b-

4501-8390-f29649f6c913

31

I'maponns coneil.
Peaknun, nporekaronme
B pacTBOpax
NIEKTPOJINTOB

21.11

https://lesson.edu.ru/lesson/e2b3e2ce-c781-

40be-bb00-fab862636f7e

32

[IpakTuueckas padora Ne
3 no Teme "XuMHYECKHE
peakuu B pacTBOpax
3IEKTPOJIUTOB"

2211

33

OKuCIIHTEIIHFHO-
BOCCTAHOBHUTEJILHBIE
peakuuu. Baxueiimme
OKHUCJIUTENH U
BOCCTAHOBHTEH

25.11

https://lesson.edu.ru/lesson/8f219cef-7a8a-

44d5-b58a-b3d1b2eeh237

34

35

36

MeTo/1 37E€KTPOHHOTO
(371EKTOHHO-MOHHOT0)
OanaHca

3J'ICKTpOJ'II/I3 pacTBOpPOB U
paciiiaBoB BCHICCTB

Pemrenue 3amau
pa3quHHx THUIIOB

28.11

29.11

02.12

https://lesson.edu.ru/lesson/32e5edc9-ch82-

4f4a-ad5e-4f56bc7elded



https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed

37

Pemenue 3agau
Pa3IMYHBIX TUIIOB

05.12

38

Cucremaruzanus u
0000111eHE 3HAHUI 110
TeMe "XUMHYECKHUE
peaxkuun"

06.12

https://lesson.edu.ru/lesson/9adf8229-876b-
4907-868e-1d43bf90855¢

39

40

KoHntposbHas pabdota 1mo
TeMe "XUMHYECKHUE
peakuun"

ITonoxxeHre HEMETAIIOB
B [lepnoanyeckoi
CHCTEME XMMHYECKUX
anemenToB Jl. U.
Menneneesa u
0COOEHHOCTH CTPOEHHUS
nX aToOMOB. OU3NUECKHe
CBOICTBaA HEMETAIIJIOB

09.12

12.12

https://lesson.edu.ru/lesson/cc14f97b-ada3-
4ac9-a123-dadc40973c6f

https://lesson.edu.ru/lesson/2390b83e-a935-
4c96-bd3a-25f26d9c1139

41

ANIOTpONnMs HEMETAIIIOB
(Ha mpuMepe KHUCIopoa,
cepsl, hocdopa u
yriiepoia)

13.12

42

43

Bonopoa: nomnyuenue,
¢buznueckue u
XUMHYECKHE CBOMCTBA.
IMaapuast

l"anoreHsl: HAXOXKICHUE
B MIPUPO/JIC, CIIOCOOBI
norydeHus1, Gu3nIecKre
1 XUMHYECKHE CBOMCTBA

16.12

19.12



https://lesson.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139

44

l'anorenoBonopoabl.
Baxnerimue
KHCIIOPOJICOIepIKaIUe
COEIMHEHUS TaJIOT€HOB

20.12

45

46

47

48

JlaGopaTopHuble u
MIPOMBIIIIJICHHBIC
CHOCOOBI MOTYYEHUS
rajioreHoB. [IpumeHeHne
rajoreHoB U UX
COETUHEHUN

[IpakTuueckas pabora Ne
4. Pewienue
HKCIEPUMEHTAIbHBIX
3aja4 Mo TeMe
"Tanorensr"
Kucnopon:
nabopaTopHbIE U
IIPOMBIIIICHHbIE
CIOCOOBI OTYYEHUS,
¢duznyeckue u
XUMHUYECKHE CBOWCTBA.
O3oH. [Ipumenenue
KHCIIOpO/ia U 030Ha

OKCI/II[LI " ICPOKCUBL

23.12

26.12

27.12

49

Pemrenue 3agau
pa?:J'II/I‘—IHI)IX THUIIOB

50

Cepa: Hax0X/I€HUE B
MIPUPO/JIE, CIIOCOOBI
noTrydeHus1, Gu3nIecKre




U XUMHUYECKUE CBOUCTBA

51

52

CepoBoaopon, cyabhuabl
Kucnopoaconep:xarue
COEJTUHEHUS CEPBL.
OcoOeHHOCTH CBOWCTB
CEpPHOM KHUCIIOTHI

https://resh.edu.ru/subject/lesson/5913/

53

[IpakTuueckas pabora Ne
5. Pemienue
AKCIICPUMEHTATbHBIX
3aga4 no teme "Cepa u eé
coenuaeHus"

54

A30T: HaX0XKJICHIE B
MIPUPO/JIE, CIIOCOOBI
noJtydeHus1, Gu3nueckue
M XUMHYECKHE CBOMCTBA.
AMMUaK, HUTPUIBI

55

Kucnopoaconep:xarme
COE/IMHEHHMS a30Ta.
OcoOeHHOCTH CBOMCTB
a30THOU KHUCITIOTHI

https://resh.edu.ru/subject/lesson/5913/

56

[IpumeHeHue a30T1a u ero
COEINHEHNI. A30THBIE
ynoopeHus

57

docdop: HaXOXKICHUE B
MIPUPO/JIE, CIIOCOOBI
MoJiydeHus1, Gpuznyeckue
Y XMMUYECKHE CBOMCTBA.
®ochunst u pochun



https://resh.edu.ru/subject/lesson/5913/
https://resh.edu.ru/subject/lesson/5913/

58

Oxcunst hocdopa,
dhochopcoaepxkamye
kucioTel. Conu
hochopHOI KUCTOTHI

59

[Tpumenenue pochopa u
€ro COCIMHECHU.
dochopubie ynoOpeHus

60

[IpakTuueckas pabora Ne
6. Pemmienue
IKCIIEPUMEHTAITLHBIX
3aj1a4 110 TeMe "A30T U
dhocdop u ux
coenuaeHus"

61

VYraepoa: HaXOXJIEHHE B
MPUPOJIE, ATIOTPOITHEIE
Mo (pUKAIIY;
¢duznyeckue u
XUMHUYECKHEe CBOWCTBA,
IpUMEHEHHE

62

Oxcup yraepona(ll),
okcu yriuepona(lV),
yroJIbHas KHCIIOTa U e€
conu

63

64

Pemrenue 3agau
pa?:J'II/I‘—IHI)IX THUIIOB

Kpemuuii: HaxoxeHue B
MIPUPO/JIE, CIIOCOOBI
norydeHus1, Gu3nIecKre
Y XMMUYECKHE CBOMCTBA




65

Oxcup kpemuusi(1V),
KPEMHHUEBasl KHCIIOTA,
CHJIMKATBHI

66

IIpumeHeHne KpeMHUSA U
ero coeauHenuii. Ctekio,
€ro MOoJy4YEHHUE, BUJIbI
CTEKJIa

67

68

69

Pemenue 3agau
paszqux THUIIOB

Cucremaruzanus u
0000111eHYE 3HAHUHA 110
TeMe "Hemeramin"

KoHntposbHas pabota 1mo
TeMe "Hemeraminr"

https://lesson.edu.ru/lesson/cfb70c37-2784-
4c66-be05-b0966dffb673

70

AHanu3 pe3yabTaToB
KOHTpPOJIBHON paboTHI,
KOppEeKIHsI OIINO0K

71

[TonoxeHune MeTawIoB B
[Iepnonnueckoii cucreme
XUMHNYECKHUX IJIEMCHTOB.
Oco0OeHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JI0UEK
aTOMOB METaJUIOB

https://resh.edu.ru/subject/lesson/3493/

72

O6mume puznueckue
CBOWCTBA METAJLJIOB.
[IpuMeHeHne MeTauIoB B
OBITY M TEXHHUKE

73

CntaBel METAJLIOB.

https://resh.edu.ru/subject/lesson/4961/



https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/4961/

Koppo3sus meramios

74

75

76

Pemrenue 3anau
Pa3JIMYHBIX TUIIOB

DIIEKTPOXUMHUYECKUH P
HaNpPsHKEHUH METaJlIoB.
O061me criocoObl
MOJIy4EHHUsI METAIIJIOB

OO01mas xapakTepucThKa
MeTaisioB |A-rpymbl
[Tepuonuueckoit
CUCTEMbI XUMHUYECKUX
aneMmeHToB. Hatpuii u
KaJIMi: MOJy4YEHHUE,
¢buznueckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE MTPOCTHIX
BEILIECTB U UX
COEAMHEHUI

https://lesson.edu.ru/lesson/a0d5bd16-683e-
4ale-8073-70c604e9c862

https://resh.edu.ru/subject/lesson/5814/

77

OO6m1ast XxapakTepucTruKa
Metaios ||A-rpynmel
[Tepuonuueckoi
CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB. Maruuii u
KaJIbLUW: MOJIyYEHUE,
¢buznyeckue u
XHMHYECKHE CBOMCTBA,
MIPUMEHEHUE MTPOCTHIX
BEILIECTB U UX
COCTUHEHUN

https://resh.edu.ru/subject/lesson/5814/



https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/5814/

78

JKEcTKOoCTh BOJIBI U
CrocoObI €€ yCTpaHeHUs

79

ATIOMUHUI: IOJTyYEHHE,
¢busnveckue u
XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

80

AmMdoTepHbIE CBOCTBA
OKCHJIa ¥ TUJIPOKCHJIA
ATIOMUHUS,
TUAPOKCOKOMILIEKCHI
QTIOMUHUS, UX
MIPUMEHEHNE

81

82

83

84

Pemenue 3agau
pa3J'II/IllHI)IX THUIIOB

[TpakTuueckas padora No
7. Pemienne
JKCIIEPUMEHTAIBHBIX
3a7a4 1mo teme "MeTaibsl
[JIaBHBIX noArpynm"

OO1m1ast XxapakTepUCTHKA
METAJUIOB MMOOOYHBIX
noarpynn (b-rpymm)
[Tepuonuueckoi
CUCTEMbI XUMUYECKUX
3JIEMEHTOB

dusznyeckue u
XHMHYECKHE CBOMCTBA
Xpoma u €ro
COCIUHECHHI, X

https://lesson.edu.ru/lesson/6545ec44-34c¢5-
43f6-826b-a648d7d6fef7

https://resh.edu.ru/subject/lesson/3534/



https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://resh.edu.ru/subject/lesson/3534/

IIPUMEHEHHE

85

Baxueliniie coequHeHU
Maprasna. [Ilepmanranar
KaJus, ero
OKHUCJIUTCIIbHEIC
CBOICTBa

86

duznyeckue u
XUMHYECKHE CBOMCTBA
JKeJe3a U ero
coenuHenuil. [lonyuenue
Y IPUMEHEHHUE CIIJIaBOB
JKenesa

https://resh.edu.ru/subject/lesson/3534/

87

duznyeckue u
XUMHYECKHE CBOMCTBA
MeJHU U e€ CoOeqUHCHHN,
WX IPUMEHEHUE

https://resh.edu.ru/subject/lesson/3534/

88

dusznyeckue u
XUMHYECKHE CBOMCTBA
IIMHKA B €T0 COCTUHEHUH,
HX IPUMEHEHUE.
I'mapoxcokoMILTEKCHI
IIMHKA

89

[IpakTuueckas pabora Ne
8. Pemenne
AKCIIEPUMEHTAIbHBIX
3aj1a4 1o teme "Mertasuibl
noOOYHBIX noArpymmn"

90

Pemrenue 3anau
Pa3IMYHBIX THUIIOB



https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/

91

O06o061ieHue U
CHCTEMAaTU3alHs
M3y4E€HHOTO MaTepuaia
o Teme "MeTamisr"

https://lesson.edu.ru/lesson/e7ff8162-0d4d-
40f8-b9f7-422c¢3e710750

92

KonrponsHas pabora no
teme "MeTanis!"

93

94

95

AmHanu3 pe3ynbTaToB
KOHTPOJIbHON paboTHI,
KOPPEKIHUS OIIHO0K

Ponp xumMuu B
obecreyeHnu
YCTOWYMBOIO pPa3BUTHUS
yenoBeuecTBa. [lonsaTue
0 Hay4YHBIX METOJaxX
HCCIICIOBAHUS BEIIECTB

HayuHnble mpuHIUIBI
OpraHu3alyu
XUMHYECKOTO
IIPOU3BOJICTBA.
[IpombInieHHBIE
CIOCOOBI MOTYUYEHUS
BAKHEHIIINX BEIIECTB

https://resh.edu.ru/subject/lesson/3514/

96

XUMHUYECKOE
3arpsi3HEHUE
OKpY>KarloIleu cpelibl U
€ro MOCJICICTBHS

97

XuUMUA U 370pOBbE
YeJI0BEKA.
JlekapcTBEeHHBIE



https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://resh.edu.ru/subject/lesson/3514/

cpencTaa

98

99

100

101

Xumus nuiny. Pois
XUMHHU B 00€CIIEYCHUU
IUILEBON OE30I1aCHOCTH

KocMmeTnueckue u
naphroMepHbIC CPEICTBA.
BriToBasg xumug

XuMUS B CTPOUTEIILCTBE.
Baxwneimue
CTPOUTEIIbHBIC U
KOHCTPYKLIMOHHbBIE
MaTepHuabl

XUMUS B CEINbCKOM
XO3SIICTBE.
Opranunueckue u
MUHEpabHbIE YI00peHus

https://resh.edu.ru/subject/lesson/3504/

102

CucreMarusanus v
000011IeHNE 3HAHUH 110
TEME

https://resh.edu.ru/subject/lesson/4960/

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102



https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/4960/




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

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBoO ¢ orpaHMueHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpoceemenue»

* Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3nor A.A., JIlynun B.B.;
nox peaakuueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA
A.M. Papenxnii. Xumus. Iunakruaecknit matepuan 10-11 kn

Mocksa "IIpocBemienne" [Tocobue st yaurens.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bu6moreka IIOK

https://lesson.academy-content.myschool.edu.ru/04/10

https://lesson.academy-content.myschool.edu.ru/04/11
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