MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunucrepcrBo o0pazoBanus OMCKoOl 001acTH

JenmapramMeHT 00pa3oBaHus aAMUHHUCTPauuu ropoaa Omcka

BOY r. Omcka "JIuueii BUT"

PACCMOTPEHO YTBEPXAEHO

MO yuunTenei AvpekTop Jlnues
eCTECTBEHHbIX HayK

J1.H. OKwuHa
Mpuka3 Ne 164
oT «31» aBrycta 2023r.

B.B. EBceeBa
MpoTokon Ne 1
oT «30» aBrycta 2023 .

OkKLnHa
Jliogmuna : .o
H MKOnaeBHa E:E‘:ggigcgzrfg?iler;z +06'00'

PABOYAS IPOTPAMMA
(1D 878198)

yueOHbIii mpeaMet «XuMus. ba3oBblil ypoBeHb)

ans ydawmxca 10 — 11 knaccoB

Omck 2023



HOSCHUTEJIBHAS 3AIINCKA

Mporpamma nNoO XWMWUWM Ha YPOBHE CcpedHero o6ulero o6pa3oBaHNA
paspaboTaHa Ha OoCHoBe ®defepasibHOr0 3akoHa 0T 29.12.2012 Ne 273-d3 «06
o6pa3oBaHMK B Poccuiickoin defepalimmn», TPebOBaHWI K pe3y/ibTaTaM OCBOEHUS
(heaepanbHOM  00pa3oBaTe/IbHOM nporpaMMbl  cpeaHero obuiero obpa3oBaHUA
(®OIMN  COO), npeacrtaBneHHbIX B deaepasibHOM  FOCYAapPCTBEHHOM
obpaszoBatesibHOM cTaHgapte COO, ¢ y4yétom KoHuenuuu npenogaBaHUs
yyebHOro npeamMeTta «XunmMus» B 006pa3oBaTe/IbHbIX OpraHn3aumax POCCUInCKON
degepaunn, peasiM3yroWMX OCHOBHble 06pa3oBaTefibHble NPOrpammbl, W
OCHOBHbIX MOMOXEHUA «CTpaTermm pasBUTMS BOCMUTaHWA B  PoccuiicKoi
depepaumn Ha nepuof go 2025 roga» (PacnopspkeHue [MpasuTtensctea PO ot
29.05. 2015 N2 996 - p.).

OcHoOBY MOAXOAO0B K pas3paboTKe NporpaMmMbl MO XMMUW, K OMNPeAesieHnto
06LLEel cTpaTern obyyeHus, BOCNUTAHMS 1 Pa3BUTUSA 0OyYatoLLMXCA CpeacTBaMm
y4yebHoro npegmeta «Xummsa» ans 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIN
KOHUeNTYyasbHble nonoxeHns ®rOC COO o B3aMMOOOGYCNOBNEHHOCTU LENeN,
coflepXKaHusi, pe3ynbTatoB 00y4eHUs M TpeboBaHWA K YPOBHIO MOArOTOBKU
BbIMYCKHWKOB.

XuUmnyeckoe 06pasoBaHue, rnosly4yaemoe BbIMYCKHMKaMM
06LLe0bpa3oBaTe/lbHOM  OpraHu3auun, SBNSETCA HEOTbEM/IEMOM 4YacTblo KX
o6bpa3oBaHHOCTU. OHO CAYXUT  3aBepLlaloWMM  3TanoM peaimsauum  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YPOBHe K/IHOYEBbLIX LEHHOCTEN, NPUCYLLUX
LIeNOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMs. ITW  LIEHHOCTM KacakoTcs
MO3HaHMS 3aKOHOB NPUPOAbI, POPMUPOBaHMS MUPOBO33PEHNS U 0OLLEN KyNbTypbl
YesioBeKa, a TakXXe 3KOMOrnMyeckn 0OOCHOBAHHOIO OTHOLUEHUS K CBOEMY
30pOBbI0 1 MPUPOAHOA cpede. PeannsyeTca XuMMU4Yeckoe 06pasoBaHue
0byyatoLLmMXca Ha YpoBHe cpefHero o6ulero obpasoBaHMsi cpeacTBaMy y4eOHOro
npegMeTa «XUMUSA», COAepXaHue W TMOCTPOeHWe KOTOPOro OrnpesaeneHbl B
nporpaMMe Mo XUMUW C YYETOM CrEeuuduKM HayKu XUMUW, €€ 3HaYeHns B
MO3HaHUN MPUPOAbI M B MaTepuasibHOM >KM3HU 0OLLECTBa, a Takke C Y4ETOM
06WKMX Ueneln u MNPUHUMNOB, XapaKTepusylowmMX COBPEMEHHOE COCTOSHME
CUCTEMbI cpeaHero obLero obpasosaHuns B Poccuiickoi deaepauun.,

XUMUA Kak 3M1EMEHT CUCTEMbl €CTECTBEHHbIX HAyK MUIrpaeT 0cobyro posib B
COBPEMEHHOW UMBUAM3ALMK, B CO34aHNM HOBOM 6a3bl MaTepuasibHON KynbTypbl.
OHa BHOCUT CBOI BK/ag B (hopMUpOBaHMEe pauyoHasibHOr0 HayYHOro MblLLEHNS,
B CO3[aHune LefIoCTHOrO MpefAcTaB/ieHns 06 OKpYXXatoLleM MUpe Kak O efuHCTBe
NPUPOLbI N YenoBeKa, KOTOpPoe (DOPMMPYETCA B XMMWUM Ha OCHOBE MOHMMaHWS
BELLLeCTBEHHOr0 COCTaBa OKPY)KAKOLLEro Mupa, OCO3HAaHUS B3aMMOCBS3N MeXAay
CTPOEHMEM BELLECTB, X CBOMCTBAMM 1 BO3MOXKHbIMM 06/1aCTAMU MPUMEHEHNS.



TecHO B3aMMOZENCTBYA C APYTUMWN eCTECTBEHHbIMW HayKamu, XMMUA cTana
HEOTHEM/IEMOW YaCTb0 MUPOBOI Ky bTYypPbl, HEOOXOAUMbIM YC/TOBUEM YCMELLHOIO
TpyAa W XXU3HU KaXKAoro uneHa obuiectBa. COBpeMeHHas XWMUA KakK Hayka
cosugartesibHas, Kak HayKa BbICOKMX TEXHONOrMiA HanpasfieHa Ha peLleHune
rnobasbHbIX NpobseM YCTOMYMBOrO pPasBUTMS  YesloBeYeCTBa — CbIPbEBOWA,
3HePreTMYeCKOn, NULLLEBOIA, IKO/TIOTMYECKO 6e30MacHOCTM N 0XpaHbl 340POBbS.

B cootBetcTBUM C OOWMMWM UENAMU U MPUHLMNAMW CpefHero o6Llero
obpaszoBaHus cofepxkaHune npeamerta «Xumms» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3y4YeHns) OPUEHTMPOBAHO MPENMYLLECTBEHHO Ha 0OLLEKYNbTYPHYHO MOArOTOBKY
obyvarowmxcs, HeobxoAMMytd UM A9 BblpabOTKM  MUPOBO33PEHUYECKUX
OPUEHTMPOB, YCMELHOr0 BK/IIOYEHWA B XKU3Hb  COLUMYMa, MNPOLO/IKEHNS
06pa3oBaHNsA B pa3ninyHbIX 061aCTAX, He CBA3aHHbIX HEMOCPEACTBEHHO C XMMUEN.

CoctaBnaiowmMm  npegMeta  «XUMusA»  ABNAKOTCA  6a30Bble  KypCbl —
«OpraHnyeckasd xumma» n «O6Las M HeopraHM4YecKas XUMUS», OCHOBHbIM
KOMMOHEHTOM COZAepPXaHus KOTOPbIX SBMAKOTCA OCHOBbI 6a30BOI HAayKWU: cUCTeMa
3HaHW MO0 HeopraHMYecKoW XMMUKU (C BKNKOUYEHMEM 3HAHWUIA U3 OOLLEN XUMUK) U
OpraHn4eckon xnummn. PopmMMpoBaHMe AaHHOW CUCTEMbI 3HAHWI MPU U3YYEHUU
npegMeTa obecreyvBaeT BO3MOXXHOCTb PacCMOTPEHMs BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 06LLMX NMOHATUI, 3aKOHOB U TEOPUIA XUMUN.

CTpyKTypa coAepXaHusi KypcoB — «OpraHuyeckass Xxmmus» m «O6Las u
HeopraHuyeckas XuMMusi» cgopmmpoBaHa B MNporpamme Mo XUMMM Ha OCHOBe
CUCTEMHOrO noAxoJa K W3y4eHWO Y4yebHOro wmarepuvana v 06ycCnoB/eHa
NCTOPUYECKM  OBOCHOBAHHLIM  PasBUTMEM  3HaHWIA  Ha  ONpefenéHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B Kypce OpraHuW4yecko XuWMUW BeLLecTBa
paccMaTpmBatoTCA Ha YPOBHE K/laCCUMYECKOW TEOpUWM CTPOEHUS OpraHuUYecKmx
COEAMHEHNIA, a TakKkKe Ha YPOBHE CTEPEOXUMUYECKMX WU 3NIEKTPOHHbIX
NpeacTaBNeHUn 0 CTpoeHUW BelecTB. CeefleHNs 06 M3y4vaemblX B Kypce
BelLecTBax Jat0TCA B pasBUTUMM — OT YI/IEBOAOPOAOB A0 C/IOXKHbLIX 6UOMOrNYecKu
aKTUBHbLIX COeMHEHWNA. B Kypce OpraHM4Yecko XUMWW MOMy4arT pasBUTHe
ChopMMpOBaHHbIE HA YPOBHE OCHOBHOIO 006LLEero 06pa3oBaHus MepBOHaYa/bHble
NpefCcTaB/IEHUSI O XMMMUYECKOIN CBA3M, KNaCcCU(MKALMOHHBLIX NMpU3HaKax BELLECTB,
3aBMCMMOCTM CBOMCTB BELLECTB OT UX CTPOEHWUS, O XUMUYECKON peakumn.

o4 HOBbIM Yr1OM 3peHus B npeaMeTe «XWMUs» 6a30BOro  YPOBHSA
paccMaTpmBaeTCsd W3Y4YeHHblA Ha YPOBHE OCHOBHOrO 06LEero 06pa3oBaHKs
TeopeTMyecKniA matepvan u  (akToNornyeckme CBeAeHMS O BeLecTBax U
XMMUYECKOM peakumn. Tak, B YaCTHOCTW, B Kypce «O6Las 1 HeopraHM4yeckas
XUMUS»  00yYaloLMMCS  MPefoCTaB/AETCA BO3MOXHOCTb OCO3HaTb 3Ha4eHue
MepMOLNYECKOrO 3aKOHa C OOLLIETEOPETUYECKUX U METOAOMOTMYECKUX MO3ULNN,



rnyoXe nMOHATb WCTOPUYECKOE W3MEHEHWe (YHKUMIA 3TOr0 3akoHa — OT
0606LLaroLen 40 06BACHAOLLEN Y NPOTrHO3NPYIOLLEN.

EanHaa cucTema 3HaHWUA O BaXKHEWLUMX BeLLECTBaX, MX COCTaBe, CTPOEHUN,
CBOMCTBaX W MPUMEHEHUN, a TaKKE O XUMUYECKMX PeakuusiX, MX CYLLHOCTU W
3aKOHOMEPHOCTAX NPOTEKaHMA fonosHdaeTcd B Kypcax 10 m 11 Knaccos
aNleMeHTaMM  COZEPXKaHUS, WUMEIOLMMUN  KY/bTYPOSIOTUYECKUIA U MPUKNaLHON
XapakTep. OTW 3HaHWA CMOCOOGCTBYKOT MOHUMaHWKO B3aMMOCBA3N XUMUM C
APYTMMUW HayKaMu, packKpbiBalOT €€ pofib B NO3HaBaTe/IbHOM M MPaKTUYECKOW
[eATeNbHOCTN YeNOBeKa, CrocOOCTBYHOT BOCMUTAHWUIO YBaXKEHUS K MpoLeccy
TBOPYECTBA B 06/1aCTV TEOPUM U NPAKTUYECKUX NPUNOXKEHUA XUMWUK, NOMOratoT
BbIMYCKHWKY OPWEHTUPOBATbCA B  OOWECTBEHHO W JIMYHOCTHO 3HAYMMbIX
npo6reMax, CBSi3aHHbIX C XMMWER, KPUTUYECKN OCMbICIMBATL MH(OPMaLUIO ©
NPUMEHATbL €& AN MOMOMHEHUS 3HAHWIW, PeweHUs WHTENNeKTyallbHbIX W
3KCNepUMeHTa/IbHbIX UCCNefoBaTeNbCKMX 3a4a4y. B LenomM cogepxxaHve yuebHOro
npegMeta  «XMMUS»  [aHHOTO  YPOBHSA  M3YYeHUS  OPVMEHTUPOBAHO  Ha
(hopmmupoBaHMe Y 0OYYaIOLLMXCA MUPOBO33PEHYECKOM OCHOBbI 4711 MOHUMaHMS
(hMNocodCKMX WA, TakMX Kak: MaTepuasibHOe eAUHCTBO HeOopraHW4eckoro u
OpraHM4yeckoro Mupa, 06YC/OBMEHHOCTb CBOWCTB BELLECTB WX COCTaBOM U
CTPOEHMEM, MO3HABaEMOCTb MPUPOAHbLIX SABMEHUA NYTEM 3KCMEPUMEHTA U
PELleHMss NPOTUBOPEUYNA MeXAYy HOBbIMA  (hakTaMu U TEOPETUYECKMMMU
NpeanocblIKaMu, 0CO3HaHWe PO XUMUWN B PELLIEHNI 3KONIOTNYECKMX npobnem, a
TaKKe NPobsem COepeXxeHnsi SHEPreTUHECKNX PecypcoB, Cbipbs, CO3AaHNA HOBbIX
TEXHO/IOrNIA 1 MaTepunasnos.

B nnaHe peweHns 3adad  BOCMWUTaHWUS, PasBUTUA U couManmn3aulmm
06yyvatoLLMXCa MPUHATbIE MPOrpaMMoi Mo XMMUW MOAXOAbl K ONpeaeneHunto
cogepXaHus M MOCTPOeHMs npeaMeTa npedycmatpumsatoT  opmmnpoBaHme
YHUBEPCA/IbHbIX  YYEOHbIX OEWCTBUA, WUMelWMX 6a30BOe 3HayeHue [ANs
Pa3INYHbIX BUAOB [AEATENIbHOCTU: pelleHns npobnem, MNOWCKa, aHaimsa |
06paboTKM MH(hopMaLMK, HEOBXOAMMbIX AN NPUOBPETEHNSA ONbITa NPaKTUYECKON
N 1CCNefoBaTeNbCKOM AeATeNbHOCTK, 3aHMMAalOLLEe BaXKHOe MeCTO B MO3HaHMK
XUMUMN,

B npaktuke npenojaBaHUsi XMMUM Kak Ha YpPOBHe OCHOBHOrO 06LLero
06pa3oBaHus, TaK U Ha YPOBHe cpeaHero obLlero obpasoBaHus, Npu onpeaeneHnn
coAepXaTeNlbHON XapaKTepUCTUKN Leneld U3ydeHUs npeameTa Hanpas/eHUEM
MepPBOCTENEHHOW 3HAYMMOCTU TPaaMLUMOHHO MPU3HAETCA (hOpMUpPOBaHME OCHOB
XMMUYECKOW HayKM KaK 061acTU COBPEMEHHOro ecTeCTBO3HaHWS, MPaKTUYecKoi
[eATeNbHOCTN YesioBeKa M Kak O4HOr0 U3 KOMMOHEHTOB MUPOBOA KynbTypbl. C
METOANYECKOMN TOUKM 3PEHUS Takol Moaxofd K ONpefeneHuto Lenein MU3yyeHus
npeaMeTa ABMISETCA BMOHE OnpaBAaHHbIM.



CornacHo [aHHON TOYKe 3peHus TNIaBHbIMK LeNfsgMU U3y4YeHns npeameta
«XnMuna» Ha 6a3080M ypoBHe (10 —11 K/1.) ABNAl0TCA:

o (hOpMUpPOBAHME CUCTEMbI  XUMWYECKMX 3HAHWUMA  KaK  BadKHeWLUeW
COCTaB/AOLEN eCTECTBEHHO-HAYYHOW KapTWHbI MUpa, B OCHOBE KOTOPOWA
NeXaT K/KYeBble MOHATUA, (PyHAAMEHTa/IbHbIE 3aKOHbI U TEOPUN XUMUMK,
OCBOEHMe fA3blKa HayKu, YCBOEHWE W MOHUMaHWe CYLLIHOCTM [LOCTYMHbIX
06006LeHNI1 MMPOBO33PEHYECKON0 XapaKTepa, 03HaKOMJIEHWE C UCTOpUeN
NX Pa3BUTUA N CTAHOB/IEHNS;

o (hopMUpOBaHME W pa3BUTME NMPELCTaBIEHNA O HayYHbIX METOAAX MO3HAHUA
BELECTB U XMMUYECKUX peakuuid, HeobXoAuMMbIX AN NPUobpeTeHus
YMEHWA OPWEHTUPOBATLCA B MUPE BELLECTB U XUMUYECKUX SABMIEHUMN,
MMEIOLLMX MECTO B NPUPO/E, B NPaKTUYECKOW U MOBCEAHEBHOM XXMN3HU;

e PasBUTME YMEHWIA 1 CNOCOBOB AeATENbHOCTU, CBA3AHHbIX C HAONIOAEHVEM Y
OOBACHEHMEM  XMMUYECKOTO  3KCMEepUMeHTa, COOMIOAeHMEM  MpaBu
6e30MmacHOro obpaLleHns ¢ BeLeCTBaMM.

Hapsgy ¢ aTum, cofiep>kaTenbHas XapakTepucTuKa Leneid 1 3a4a4 n3yyeHus
npegmeTa B Nporpamme no XMMUKM YTOYHEHA U CKOPPEKTMPOBaHa B COOTBETCTBUM
C HOBbIMW MpuopuTETaMK B CUCTEME CpefHero obuiero obpasoBaHuns. CerogHs B
npenogaBaHMM  XMMUW B OOMbLUEA  CTENEHW OTAAETCA  NpPeanoyYTeHue
MPaKTUYECKON KOMMOHEHTE COAepXaHUs O0Oy4YeHUs, OPWUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKa 006LLle06pa3oBaTe/ibHOM OpraHu3aummn, BnaferoLlero He
HabopoM 3HaHWW, a (hYHKUMOHa/bHOW FPaMOTHOCTbIO, TO €CTb Ccrnocobamu u
YMEHUAMU aKTUBHOIO MONYYEHMSI 3HAHWUIA U NPUMEHEHUS UX B PeanbHOM YXMU3HU
AN peLleHns NpakTUYecKnx 3agad.

B cBA3nM C aTuM npu mM3ydeHUrM npegmeta «XUMUS» LOMUHMPYHOLLEee
3Ha4eHne NPMOBPETAIOT TaKMe Lenn 1 3aadm, Kak:

aflanTaumsa obydarowmxcs K yCnoBuaM AMHaAMUYHO pasBMBatOLLErocs mMunpa,
(hopMupoBaHME  WHTENNEKTYa/lbHO  PasBUTOM  JIMYHOCTW,  FOTOBOW K
camoo6pa30BaHUIo, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO FPAMOTHbIX
PEeLLEHNIA B KOHKPETHbIX XXMU3HEHHBIX CUTYaLMsaX, CBA3aHHbIX C BELLEeCTBaMU N MX
MPYMEHEHMNEM;

(hopMupoBaHMe Yy  00y4alOLUMXCHA  KNHOYEBLIX  HaBbIKOB  (K/THOUEBbIX
KOMMNETEHLM), MMEIOLWMX YHUBEPCA/IbHOE 3Ha4yeHWe [AN4 pPas/InyHbIX BUAOB
[eATeNbHOCTU: peLleHns npo6sieM, Noucka, aHanmsa 1 06paboTku MHHopMauun,
HEOOXOAMMbIX A8 MPUOOPETEHNA OnMbiTa [AeATe/IbHOCTM, KOTOopas 3aHMMaeT
Ba)KHOE MeCTO B MO3HAHUM XUMUW, a TaKxke [N OLUEHKU C MO3ULUiA
9KONOrnyecKoin 6e30MacHOCT XapakTepa B/IUAHUA BELECTB U XUMUYECKUX
MPOLECCOB Ha OpraHM3M YesioBeka U MPUPOSHYHO Cpeay;



pa3BMTME MNO3HaBaTeNbHbIX WUHTEPECOB, WHTENNEKTYya/lbHbIX U TBOPYECKUX
CMOCOBHOCTEN 06yYatoLWMXCA: CNOCOBHOCTM CaMOCTOATE/IbHO NPUOBPETATh HOBbLIE
3HaHWA MO0 XUMUM B COOTBETCTBUM C XXM3HEHHbLIMW NOTPEOHOCTAMU, UCNO/Mb30BaTb
COBpPeMEHHbIe MHHOPMaLMOHHbIE TEXHONIOMMK A5 NOUCKA U aHanm3a y4YebHon 1
Hay4HO-NOoNyNSPHON MHDOPMALUN XUMUYECKOTO COAePXKaHS;

(hopmmpoBaHme 1 pasBuTHE Y 06YHatOLLMXCA acCOLMATUBHOIO 1 NOrMYECKOro
MbILLNeHNA, HabntoAaTeIbHOCTM, COOPAHHOCTHU, aKKypaTHOCTU, KOTOPbIE 0CO6EHHO
HeobX0oAMMbI, B Y4aCTHOCTW, MPU MMIaHMPOBAHUM W MPOBEAEHUM XUMWUYECKOTO
3KCNEPUMEHTE;

BOCMUTaHME Yy oOb6yuvalolmxca  YOe)XAEHHOCTU B FYMaHUCTUYECKOWA
HanpaBfIeHHOCTU XUMWK, €8 BaXKHON PONnn B peleHWMn rnobanbHbIX Npobnem
paLMoHanbHOro NPUPOAOMNOb30BaHNSA, NOMOMHEHNS 3HEPrETUYECKNX PECYPCOB U
COXpaHeHus MNPUMPOAHOro PaBHOBECWUS, OCO3HAHWA HEo6XOAMMOCTU 6GepexXHOro
OTHOLUEHNA K MNPUPOAe W CBOEMY 3[I0POBbHD, a TakKXe MPUOBPETEHNSA OrbiTa
MCNONb30BaHUA MOMYYEHHbIX 3HaHWIA AN NPUHATUS FPaMOTHbLIX PELUEHUA B
CUTYaLMAX, CBA3AHHbIX C XUMUYECKUMU SABNEHUSMMA.

B yuyebHOM nnaHe cpeaHero o06LLEro 06pa3oBaHUsi NpeaMeT «XUMUS»
6a30BOro YpoBHS BXOAUT B COCTaB MpeAMETHON 06/1acT «ECTeCTBEHHO-HaYYHble
NpeaMeTbI».

OO6LLee YMCno YacoB, OTBEAEHHBIX A1 U3YUYEHMST XUMUK, Ha 6a30BOM YPOBHE
cpefHero obulero obpasoBaHus, coctaendeT 68 vacos: B 10 knacce — 34 vaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Hefiento).

COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUH

MpeaAMeT opraHMYecKorl XMMUN: eé BOSHUKHOBEHWE, pasBUTUE U 3HAYEHUE B
MO/lydeHUM HOBbIX BELLECTB W MaTepuanoB. Teopus CTPOEHUS OpPraHUYecKux
coefiMHeHnin A. M. byTnepoBa, eé 0OCHOBHbIe NONOXKeHUSA. CTPYKTYPHbIE POPMY bl
opraHuyeckux Bewects. [omonorusa, wusomMepusa. XMMUYECKas CBA3b B
OpraHM4yecKux coeIMHeHUAX — OAMHapPHbIE U KpaTHbIe CBA3N.

MpeacTaeneHne o KnaccuurKkaumm opraHMyYeckmx BellecTs. HomeHKnatypa
OpPraHMYyecKnx COeAMHEHWUN (CucTemMaTMyeckas) W TpUBMASIbHblE HAa3BaHWA
BaXKHEMNLLMX NpefcTaBUTENEN KNacCoB OPraHNYeCKmX BELLECTB.

AKCnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BELEeCTB W WX MNPeBpaLLeHNiA:;
O3HaKOM/IeHMe C 06pasLamMn OpraHUYecKMx BeLecTB W MaTepuasiaMyv Ha WX



OCHOBe, MOJeNMpoBaHMe MOJIEKY/T OpraHMYecKMX BeLLeCTB, HabMgeHne U
ornmcaHue [eMOHCTPALMOHHbIX OMbITOB MO NPEBPALLEHNIO OpraHUYeCKNX BELLECTB
Npwn HarpesaHnu (NnasneHne, 00yrnnMBaHMe U roOpeHune).

YriaeBoaopoasl

AJlKaHbl: COCTaB W CTPOEHWe, FOMONOrMyeckui psag. MetaH M 3TaH —
MPOCTeMLlLNe NPeACcTaBUTENN a/IKaHOB: (DM3NYECKMe N XMMUYeCKMe CBOMCTBA
(peakumy 3ameLLeHNss N TOPeHUs), HaxOoXAeHue B MpUpoge, MNonydeHVe W
MPUMEHEHMeE.

AJIKEHbI: COCTaB U CTPOEHWE, rOMOIOTMYECKNA psad. DTUIEH U MPONUIeH —
NpocTeilumMe NpPeAcTaBUTENN aNKeHOB: (DM3NYECKME U XMMUYECKMe CBOMCTBA
(peakumv  rMapvpoOBaHUS,  raJIoreHNUPOBaHNA, ruapaTaumn, OKWUCNEHUA U
nosmmepu3ammn), NonyyeHe N NPUMeHeHHMe.

AnkaaveHbl: 6ytaameH-1,3 1 meTunbytagueH-1,3: CTpoeHWE, BaXHeWhLIne
XMMUYeCKne CBOWCTBA (peakums nonumMepmsauun). MonyyeHre CUHTETUYECKOrO
KayyyKa 1 pe3uHbl.

AJKNHBI: COCTaB M 0COBEHHOCTU CTPOEHMS, FOMOMOTMYECKUIA psAg. ALETUIEH
— MNPOCTEALIMA NpeAcTaBUTE/lb aNKMHOB: COCTaB, CTPOEHWe, (U3NYecKue W
XMMUYEeCKNe CBOMCTBA (peakuuu rmaprpoBaHus, rasloreHnpoBaHns, rngparaumm,
ropeHus), Nosy4vyeHne 1 NpUMeHeHNe.

ApeHbl. BeH30/1: cocTaB, CTpoeHMe, (IM3MYeCKMe U XUMUYECKMe CBOMCTBA
(peakumy rasioreHMpPoBaHNa 1N HATPOBaHUS), MOyYeHUe N nNpumeHeHve. Toryon:
cocmas, cmpoeHue,  (usuveckue U  Xumudeckue  ceolicmea  (peakyuu
2ANI02EHUPOBAHUSL U HUMPOBAHUS), NOAYUeHue u npumeHenue. TOKCUUYHOCTb
apeHoB. [eHeTMyecKas CBA3b MeXAy YrneBofopofamu, MNPUHAANeXaUMK K
pas/IMyHbIM Knaccam.

MpupofHble MCTOYHWMKM YrNeBoAopoaoB. [pupoAHbIA a3 K MnonyTHble
He(pTAHblE rasbl. HedTb M e€ nponcxoxaeHne. Cnocobbl nepepaboTkn HeMTU:
MEPEroHKa, KPeKWHr (TEPMUYECKMI, KaTaMTUYECKM1), nuponu3. [poayKTbl
nepepaboTKn HeTH, UX NPUMEHEHME B NMPOMbILLIIEHHOCTU U B ObITY. KaMeHHbII
Yro/ib 1 MPOAYKTbI €ro NepepadoTKu.

JKCnepMMeHTabHbIE MeTOAbl W3Y4YeHWs BEWEeCTB M WX MNpPeBpaLeHNiA:;
O3HaKOM/leHMe C obpasuamy MaacTMacc, KayyykoB W Pe3uHbl, KOIeKL MK
«He(Tb» M «YTOMb»,  MOAENMPOBaHME  MOJEKYN  YI/NeBOAOPOAOB U
rasioreHonpPon3BoAHbIX, NPOBEeAEHNEe NPAKTUYECKON PaboThbl: MOyYeHNe 3TUIEHa
N U3yYeHMe ero CBOWCTB.

PacuéTHble 3ajauun.

BbluncneHns no ypaBHEHUIO XWMWUYECKOM peakumy (maccbl, 00bEMa,
KO/IMYecTBa MCXOLHOr0 BeLLEeCTBa MM NPOAYKTa peakumu rno MU3BeCcTHbIM Macce,
06bEMY, KOMIMYECTBY OHOI0 N3 UCXOAHbIX BELLECTB UM NPOLYKTOB peakuun).




Kucaopoacoagepxanue opranuyeckue coeJMHEHUA

MpefenbHble OAHOATOMHble CNMPTbl. MeTaHON W 3TaHOM: CTPOEHME,
(hm3nyeckne M XUMWYECKME CBOWCTBA (peakumnm C aKTUBHbIMK MeTasinamu,
raJioreHoBOA0OPOAAaMM, TOpPEHUE), NpUMeHeHVe. BoOLOpPOAHbIE CBA3N  Mexay
MosieKyiamy cnupToB. [eicTBre MeTaHOMa U 3TaHO/1a Ha OpPraHn3M YenoBekKa.

MHOroatomMHble  CrMPTbl.  JTUNEHIIMKONb WU TNIALEPUH:  CTPOEHWE,
(m3myeckne M XMMUYECKME CBOMWCTBA (B3aMMOAENCTBME CO  LUEI0OYHbIMM
MeTa/ilaMK1, KayeCTBeHHas peakuus Ha MHOroatoMHble CrvpThbl). [eiicTBue Ha
opraHusMm yenoseka. NMpumeHeHve rnnLepuHa N STUAEHTIMKONA.

®eHoN: CTPOEHWe MONEKyNbl, (U3NYECKMEe W  XMMUYECKMe CBOWCTBA.
TOKCMYHOCTb (peHona. MNprmeHeHNe deHona.

Anbflernapl 1M kemonsi. Dopmanbferng, auetanbgerng.  CTPOeHWe,
(m3nyeckne N XMMMYECKMEe CBOMCTBA (pPeakumn OKMUCMEHUA W BOCCTAHOB/EHMS,
KayeCTBEHHbIe peakLuun), NoyyeHne u NpUMeHeHMe,

O[HOOCHOBHble NpefenbHble  KapbOHOBble  KWUCNOTbl.  MypaBbUHas U
YKCYCHasi KUC/MOTbI: CTPOEHWe, (IN3NYECKMe N XMMUYECKMe CBONCTBa (CBOMCTBA,
o6LLUMe Ans Knacca KUCMOT, peakums aTepudmnkaumm), nonyvyeHne 1 npUMeHeHue.
CTeapnHoBas 1 0fieMHOBas KUC/OTbl Kak MpeACTaBUTENN BbICLUMX KapOOHOBbIX
KMCNOT. Mbifna Kak CO/n BbICLLUMX KAPOOHOBBIX KMCMOT, X MOOLLIee AENCTBIE.

CnoxHble 3upbl Kak MNPOU3BOAHbIE KapOOHOBBLIX KUCIOT. [Maponus
C/TIOXHbIX 3(hMpOoB. XXnpbl. 'Maponns Xxmnpos. MNpruMeHeHre XUPoB. bruonornyeckas
PO/Ib XXMPOB.

Yrneeogbl:  cocTae, Knaccugukauus — yrnesogos  (MOHO-, Au- U
nonmcaxapugbl). IMOKo3a — NPOCTENLUMIA MOHOCaXapug: 0CO6EHHOCTU CTPOEHNS
MOMEKYNbl, (PU3NYECKMe W  XUMUYECKMe CBOWCTBa  (B3aMMOfENCTBME C
rugpokengom meau(ll), okucneHne amMmmumadHbIM pacTBopoM okcmuga cepebpa(l),
BOCCTaHOB/IEHVE, OPOXEeHWe T[/H0KO3bl), HaxOXAeHVe B MPUPOAe, NMPUMEHEHNE,
buonornyeckas posib. PoTocuHTE3. PPYKTO3a KaK M30Mep I/IHOKO3bI.

Kpaxman n uenntonosa Kak npupogHble nonmmepbl. CTpoeHre Kpaxmana u
LUennonosbl. duanyeckme N XMMUYECKME CBOWCTBA Kpaxmana (rvaposius,
KayeCTBEHHas peakums ¢ MoLoM).

JKCNepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHuid:
NpoBefeHve, Hab/MOAeHe M OnucaHue [LeMOHCTPaLMOHHLIX OMbITOB: TOpPeHue
CNUPTOB, Ka4yeCTBEHHbIE peakuun OAHOATOMHbLIX CMUPTOB (OKUC/EHWE 3TaHONa
okcngom meau(ll)), MHOroaTtomMHbIX CrnMpPToB (B3aMMOAENCTBME TNMLEPMHA C
rugpokecugom megu(ll)), anbgerngos (OKUCNeHE aMMUaYHbIM PacTBOPOM OKCKaa
cepebpa(l) n rugpokcngom meau(ll), B3aMMOAENCTBME Kpaxmana C WOA0M),
MpoBeAeHVEe NPaKTUYECKO paboTbl: CBOMCTBA PacTBOpa YKCYCHOW KMUCOTbI.

PacyéTHble 3ada4n.



BbluncneHns no ypaBHEHMIO XMMWYECKOM peakuum (Maccbl, 06BLEMA,
KONMYecTBa UCXOAHOI0O BeLecTBa UAM NPoAyKTa peakumn no M3BeCTHbIM Macce,
06bEMY, KONMYECTBY OHOI0 13 UCXOAHbIX BELLECTB WM NPOLYKTOB peakLum).

A30TCcoaepXKallpe opraHuyeckKmne CoeUHEHNS.

AMWHOKMCNOTbI KaK aM(DOTEPHbIE OpraHNYeckue coeanHeHns. Pusnyeckme
N XMMWUYECKME CBOMCTBA aMWHOKMUCNOT (Ha npuMepe ranumHa). buonormyeckoe
3HaYeHne aMMHOKMCNOT. MNenTuabl.

Benkn Kak NpUpoOAHblE BbICOKOMOEKYNAPHbIE COeAUHEHUA. [lepBUYHas,
BTOPUYHAsA N TPETUYHas CTPYKTypa 6efKoB. XUMWYECKME CBOWCTBA OE/KOB:
rMAPONN3, fleHaTypaLus, KaYeCTBEHHbIE peakLmn Ha GenKu.

JKCNepyMeHTa/lbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHWIA:
Hab/o4eHe N onrucaHne AeMOHCTPALMOHHBIX OMNbITOB: AeHaTypauus 6e/IKoB npu
HarpeBaHun, UBETHbIE peakLun 6e/KOB.

BricokomoJieKyIsIpHBIE COCUHEHMS

OCHOBHbIE MOHSATUA XMMWUW BbICOKOMONEKYNAPHBIX COeAMHEHWIA: MOHOMED,
nosMmep, CTPYKTYpPHOe 3BEHO, CTeMeHb NOMMMepPU3aLmn, CPeaHAas MOeKynsapHas
macca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMOMEKYNAPHbIX COeAUHEHUA —
nonmMmepu3aLms 1 NoIMKOHAEHCaLMS.

JKCnepMMeHTaNbHbIE METOAbl W3Y4YeHWs BEWECTB W WX MNPeBpaLLeHNIA:;
O3HaKOM/IeHMe ¢ obpasuamy NPUPOAHLIX M UCKYCCTBEHHbLIX BOIOKOH, MNacTmacc,
Kay4yKOB.

Me>xnpeLMeTHble CBA3N.

Peanunzauma mexxnpeamMeTHbIX CBA3ei NPU U3YYEHUN OpraHMYeCKOn XMMmm B
10 Knacce OCYLLECTBNSETCS 4Yepe3 MCMOMb30BaHWE KaK OO6LLUMX eCTeCTBEHHO-
Hay4HbIX MOHATWUIA, TaK WU MOHATUIA, SBNSIOWMXCA CUCTEMHbIMU ANA OTAENbHbIX
NpeAMETOB eCTECTBEHHO-HAYUYHOI 0 LKA,

O6Lne ecTeCTBEHHO-Hay4YHble NOHATUA: ABNEHME, HayYHbI (aKT, rmnoTesa,
3aKOH, Teopus, aHann3, CUHTe3, Kraccupukaums, nepuoguyHocTb, HabnoLeHue,
N3MepeHne, IKCNePUMEHT, MOAE/TMPOBaHNE.

du3nka: MmaTepus, 3Heprus, macca, aToM, 3M1EKTPOH, MOJMeKyna,
3HEpPreTMYeCKUn YpOoBeHb, BELLECTBO, Teno, O0OLEM, arperatHoe COCTOsIHME
BeLLeCTBa, (PM3NYECKME BENMUNHBI U e4UHULbI UX N3MEPEHNS.

Buonorus: knetka, opraHusm, 6uocdepa, 0OMeH BeELLECTB B OpraHu3me,
()OTOCUHTE3, OGMONMOrMYECKN aKTMBHbIE BellecTBa (OeNKW, YrNeBodbl, XMPbI,
(hepMeHTHI).

eorpacusi: MUHepasbl, TOPHbIE MOPO/bl, NOME3HbIE NCKOMAaeMble, TOMUBO,
pecypcel.



TexHonorns: MULEBbIE NPOAYKTbl, OCHOBbI PaUMOHANbHOTO MUTaHWS,
MOIOLLIMe CPeACTBa, IeKapCTBEHHbIE M KOCMETMYECKME NpenapaTtbl, MaTepuabl 13
MCKYCCTBEHHbIX 1 CUHTETUYECKMX BO/TOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMMUA

TeopeTquCKne OCHOBBI XUMHNH

XUMUYECKNIA  3nemMeHT. ATOM. HAOpo atoma, W30TOMbl. INEKTPOHHas
000/104Ka. DHEPreTMyeckKne ypoBHW, NoAypoBHU. ATOMHble opbuTtann, s-, p-, d-
anemeHTbl. OCO6eHHOCTM pacnpefeneHns 31eKTPOHOB MO opouTansaM B aToMax
3/1EMEHTOB MePBbIX YeTbIPEX NMeproLoB. INEKTPOHHASA KOHPUrypaLmsa aTOMOB.

Meprofnyeckunin 3akKoH 1 lMepuroanyeckas cuctema XMMUYECKUX 3/1EMEHTOB
O. V. MeHpeneeBa. CBA3b NEpPUOAMYECKOro 3akoHa v Nepruoanyeckoin CUCTEMBI
XUMUYECKNX anemeHToB [l. . MeHaeneeBa C COBPEMEHHON TeOpUe CTPOEHMS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHWS CBOWCTB XUMWUYECKUX 3/IEMEHTOB U
0bpasyembIX MMW MPOCTbIX W CMIOXHbIX BELECTB MO rpynnam u nepuogam.
3HaueHVe NepruoanYeCcKOro 3aKoHa B PasBUTUN HayKMW.

CTpoeHve BewecTBa. XUMUYECKass CBA3b. Buabl XMMUYECKON CBA3M
(KoBasileHTHas HenoffpHas M NoMsfpHas, WOHHasA, MeTasinyeckas). MexaHU3Mbl
06pa3oBaHNs  KOBAJIEHTHON XWMWUYECKOW CBA3N (OOMEHHbIM W [OHOPHO-
aKUenTopHbIA). BogopofgHas CBSA3b. BaneHTHOCTb. 3MeKTPOOTPULATEIbHOCTD.
CteneHb OKUCNEHWUSA. IOHbI: KATUOHbLI U aHUOHBI.

BellectBa MONEKYNIAPHOTO W HEMONEKYNAPHOIO  CTPOeHUs.  3aKOoH
MOCTOSIHCTBA COCTaBa BellecTBa. TuMbl KPUCTAI/IMYECKMX PELLETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TMNa KPUCTA/IINYECKOW PELLETKN.

[MoHATME 0 AucnepcHbIX cucTeMax. VICTUHHbIE U KONMOWIHbIE PacTBOpbI.
MaccoBas 0N BelllecTBa B pacTBOpeE.

Knaccugmkaums HeopraHN4yecKmnx COEANHEHWA. HomeHknatypa
HeopraHM4yecKnx BeLecTB. [eHeTU4yecKas CBA3b HeOopraHM4yeCKUX BeLLecTB,
NpuHagNexawmx K pasnmyHbIM Kiaccam.

Xumndeckas  peakums.  Knaccumkaumst  XMMUYECKMX — peakuumi B
HEOPraHM4YecKo M OpraHUYeckorm XUMKMK. 3aKOH COXPaHEHUst MacCbl BELLECTB,
3aKOH COXpaHeHMs 1 NpeBpaLleHns 3Heprum Npn XMMMYeCKNX peakLmax.

CKOpOCTb peakumu, eé 3aBUCUMOCTb OT pas/inyHbIX (PakToposB. ObpaTnmble
peakuun. XuMMU4YeckKoe paBHOBECUE. PaKTOpbl, BAUAIOLLME HA COCTOAHME
XUMMn4Yeckoro pasHosecus. INpuHuun fle LLaTense.

AnekTponnTnyeckaa guccoumnaumsa. CunbHble 1 cnabble anekTponutsl. Cpega
BOAHBIX PACTBOPOB BELLECTB: K1CNas, HeWTpasibHas, LLeNoYHas.



OKMCNTENIbHO-BOCCTaHOBUTE/bHbIE PeaKL MK,

AKCnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BeWEeCTB M WX MNpPeBpaLLeHNii:;
AeMOHcTpauua tabnuy, «lMepuopnyeckas cuctema XMMUYecknx anemeHTtos . .
MeHeneeBa», W3y4yeHWe MOAeNe KPUCTA/IIMYECKMX PELLETOK, HabntogeHne u
ornuncaHve LeMOHCTPALMOHHbLIX 1 N1abopaTopHbIX OMbITOB (Pa3/ioXeHMe nepokcuia
BOAOPOAA B MPUCYTCTBUM KaTanmsaTopa, onpeseneHre cpefbl pacTBOPOB BeLLECTB
C MOMOLLbD YHMBEPCA/IbHOTO WHAMKATOpa, peakunv WMOHHOro 00MeHa),
MpoBefAeHNe NPaKTUYECKON paboTbl «BAnsHMe pasnnyHbIX (PakTOPoB Ha CKOPOCTb
XUMUYECKOI peakLmm.

PacyéTHble 3ada4n.

Pacyétbl MO  YpaBHEHWAM  XUMWYECKMX peakumid, B TOM  4uce
TEPMOXMMUYECKME pPacyéTbl, pacyéTbl C MCMO/b30BAHWEM MOHATUA «MacCOBas
[0N5 BELLEeCTBa».

Heoprannyeckas xumus

HemeTannbl. [MonoxeHve HemeTanioB B  [lepnognyeckon  cucTeme
XUMUYECKNX aneMeHToB . M. MeHpaeneeBa M 0COGEHHOCTM CTPOEHWUS aTOMOB.
du3nyeckne CBOINCTBA HeMeTa/NoB. ANNOTpoONUA HeMeTainoB (Ha npumepe
Kucnopoaa, cepsbl, hocthopa v yrneposa).

XNMMYECKME CBOMCTBA BaXKHEWLUMX HeMeTal/loB (rasloreHoB, cepbl, asoTa,
ochopa, yrnepoga U KPEMHMS) U UX  COEAMHEeHWUA  (OKCWOB,
KNCIOPOACOAEPXKalmMX KNCNOT, BOAOPOAHbIX COeAVHEHNIA).

MpUMeHEHNE BaXKHENLLNX HEMETA/I/IOB U UX COEANHEHWA.

MeTannbl. MonoxeHne metanioB B epuoanyeckoin CUCTEME XUMNYECKMX
anemeHToB . . MeHpaeneeBa. OCOOGEHHOCTN CTPOEHUSI 3M1EKTPOHHbIX 0060/104eK
aToMoB MeTannoB. O6Lume husnyeckme cBoicTBa meTanioB. CrinaBbl MeTa/oB.
ANEKTPOXNUMUYECKNIA PAL HANPSHKEHWIA MeTa/OB.

XUMNYECKME CBOWCTBA BAXKHEMLUMX MeTannoB (HaTpui, Kanui, KanbLWW,
MarHui, alfOMUHWIA, LMHK, XPOM, YXene3o, Mefb) 1 X COeAVHEHWIA.

O6uwme cnocobbl nonyvyeHnss metanos. MNMpUMeHeHNe MeTanioB B ObITY ©
TEXHUKE.

JKCnepMMeHTabHbIE MeTOAbl W3Y4YeHWs BEWEeCTB M WX MNpPeBpaLeHNiA:;
n3yyeHve Kosnekumn «MeTan/ibl U CrnaBbl», 00pasLoB HEMETa/ioB, peLleHue
3KCMepUMeHTa/IbHbIX 3afa4y, HabMlAeHVWe W OnucaHWe AeMOHCTPALMOHHBLIX U
NnabopaTopHbIX OMbITOB (B3aVMOAENCTBME TMAPOKCUAA alOMUHUS C pacTBopamu
KNCMOT W LLEeNoYei, KauecTBeHHble peakLmy Ha KaTUOHbI MeTasoB).

PacuéTHble 3ajauun.

PacyéTbl maccbl BellecTBa WaM 06bEMA rasoB MO M3BECTHOMY KOJIMYECTBY
BelecTBa, Macce mnaM 06bEMY OAHOrO M3 Yy4yaCTBYHOLIMX B peakumn BELLECTB,



pacyéTbl Maccbl (06bEMa, KONMYeCTBa BELLECTBA) NPOAYKTOB peakumm, ecivm 04HO
3 BELLLECTB UMEET NPUMECH.

XuMHUSI U )KM3Hb

Ponb xummnn B 06eCnevyeHnn 3KOMOrMYeCKOn, SHepreTMYecKom 1 nuLeBom
6e30MacHOCTW, Pas3BUTUM MeAUUMHbL. TTOHATME O HayYHbIX MeToAax MO3HaHWS
BELLLECTB N XMMUYECKMX PeaKLMiA.

MpeactaBneHnss 06 O6WMX HAyYHbIX MNPUHUMNAX  MPOMbILLIEHHOIO
MO/TlyYeHWs BaXKHEMLIMX BELLECTB.

Uenosek B MUpe BELECTB W MaTepuasioB: BaXXHEMLIME CTPOUTE/IbHbIE
mMartepuasibl, KOHCTPYKUMOHHble MaTepuasnbl, Kpacku, CTEKNO, Kepamuka,
matepuanbl ANs 3NEeKTPOHWKW, HaHOMaTepuasbl, OpraHNMYeckne U MUHepasbHble
yA06peHus.

XUMUA W 300pOBbe YeNOBeKa: MpaBwuia MCNONb30BaHUA JileKapCTBEHHbIX
npenapaTos, npaswuia 6e30MacHOro 1UCMob30BaHUA NpenapaToB 6bITOBON XMMUK
B MOBCEAHEBHOW XXN3HMU,

MexnpeaMeTHble CBSI3N.

PeanMzaums  MeXnNpeAMETHbIX  CBSI3eM  MpU  M3yYeHUM  obweln K
HeopraHM4yeckoim xmmmm B 11 Knacce OCYLLECTBNSAETCA Yepe3 UCNO/Mb30BaHNe Kak
O6LWMX  eCTEeCTBEHHO-HAayYHbIX MOHATWMIA, TaK W MOHATUIA, ABNAIOLWMXCA
CUCTEMHbIMUW ANS OTAENbHbLIX NPEAMETOB eCTECTBEHHO-HAYYHOI0 LK.

OO6LLUMe ecTeCTBEHHO-Hay4YHble MOHATUSA: Hay4HbIA (haKT, rMNoTe3a, 3aKoH,
Teopus, aHamM3, CUHTe3, Knaccuukaums, nepuoanyHoOCTb, HabntogeHwe,
3KCMEPUMEHT, MOZENNPOBaHNE, N3MePeHMe, SB/IEHME.

du3mka: marepus, IHeprus, Macca, aToM, 3/1EKTPOH, NPOTOH, HEWTPOH, WOH,
130TON, PaAM0aKTUBHOCTb, MONEKY/A, SHEPreTUYECKMIA YPOBEHD, BELLLECTBO, TENO,
06bEM, arperaTHOe COCTOSIHME BELLECTBA, (DM3NYECKME BEMMUMHBI U eNHULbI NX
N3MepPeHMsi, CKOPOCTb.

Buonorva:  knetka, opraHu3Mm, 3KocucTema, Ouocepa, Makpo- W
MUKPO3/MEMEHTbI, BUTaMUHbI, 0OMEH BELLECTB B OPraHn3Me.

eorpadvsi: MUHepanbl, FOPHbIe NMOPO/bl, NOME3HbIE NCKOMaeMble, TOMNINBO,
pecypchl.

TexHoNorns: Xmmmnyeckass MpPOMbILLIEHHOCTb, MeTaIlyprus, Npon3BoACTBO
CTPOMTENbHBLIX MaTepuanoB, CebCKOXO3AWCTBEHHOE MPOM3BOACTBO, NULLEBas
MPOMbILLUNEHHOCTb,  (hapMaLleBTUYECKas  MPOMbILLMIEHHOCTb,  MPOM3BOACTBO
KOCMETMYECKMX MNpenapaToB, MPOM3BOACTBO KOHCTPYKLUMOHHbIX MaTepmasos,
3/1EKTPOHHAs MPOMBbILLIEHHOCTb, HAHOTEXHOOTUN.



NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHUNA MNPOIPAMMBI MO XUMWU
HA BA3OBOM YPOBHE CPEAHEI O OBLLEIO OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roCc COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyyarowmmmncs nporpaMMm  cpegHero 06ulero 06pasoBaHus  (JIMUHOCTHbIM,
MeTanpeaMeTHbIM UM MpeaMeTHbIM).  Hay4yHO-MeTOAMYecKom OCHOBOW  Ans
pa3paboTKN MNIaHUPYeMbIX Pe3y/bTaToB OCBOEHWA MPOorpaMM CpefHero 0o6LLero
06pa3oBaHNA ABMISETCA CUCTEMHO-LEATE/IbHOCTHbIA MOAXOL,.

B CcOOTBETCTBUM C CUCTEMHO-AEATENbHOCTHBIM MOAXO4OM B CTPYKType
NINYHOCTHbIX Pe3y/nbTaTOB OCBOEHMSI npegMmeTa «XUMUsS» Ha YPOBHe CPeAHero
06LLero 06pasoBaHUs BblAeNeHbl CNeayHoLLe COCTaBAOLWME:

0CO3HaHVe 06yYatoLMMUCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTU —
rOTOBHOCTU K CAMOPa3BUTUIO, CAMOCTOATE/IbHOCTUN 1 CaMOOMNpPeAeNeHuIo;

Ha/IMyme MOTUBaLMK K 00YYEHNIO;

LieNleHanpaB/ieHHOe pa3BUTUE BHYTPEHHUX YOEXAEHWUIA IMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BOM HAYKU XMW,

FOTOBHOCTb W CMOCOBGHOCTL 0OYYarOLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNIbHOCTU LLEHHOCTHO-CMbICNIOBLIMU  YCTaHOBKaMW, MPUCYLLMMMK  LieIOCTHOM
CUCTEME XMMUYECKOr0o 06pa3oBaHus;

Ha/IM4mMe NPaBOCO3HAHUA 3KOSIOrMYECKON KyNbTypbl U CMOCOOHOCTU CTaBUTb
LIe/IN U CTPOUTL XXU3HEHHbIE MNJ1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeamMeTa «XuUMus» [LOCTUTAKTCA B
eMHCTBE Y4eOHOM W BOCNUTATENbHOW [eATe/IbHOCTM B COOTBETCTBMM C
rYMaHUCTUYECKUMM, COLMOKY/bTYPHbIMU, LYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMMU
N ngeanaMmm POCCUINCKOro rpakaaHCKoro obulectsa, NPUHATLIMKM B 06LLECTBE
HOpMaMu W MpaBuiaMuM  MNOBEAEHWs,  CMNOCOOGCTBYHOWMMKM  MnpoLieccam
CamMono3HaHMsi, CaMOpa3BUTUS W  HPaBCTBEHHOrO CTaHOB/IEHUSI  JIMYHOCTM
0byyatoLLmxcs.

JINYUHOCTHbIE  pe3ynbTaTbl  OCBOEHUA MpegMeTa  «XUMUS»  OTpaXKarT
CPOPMMPOBAHHOCTb OMbITa MO3HABATE/IbHOW W MPaKTUYeCKOW [eATe/IbHOCTM
0byyatoLLmMXca No peann3aumy NPUHATLIX B O6LLIECTBE LIEHHOCTEN, B TOM YKC/e B
4acTu:

1) rpaxaaHCcKOro BOCIMTAHMS

0CO3HaHUA 06YYaOLLIMMUCA CBOMX KOHCTUTYLIMOHHbIX NpaB U 0653aHHOCTENR,
YB@KEHUSA K 3aKOHY Y NPaBOMOPALKY;

MPeLCTaB/IEHNss O COUMAIbHBIX HOpPMax W MpaBuiax MeXIMYHOCTHbIX
OTHOLLEHWI B KOJINEKTUBE;



FrOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATeSIbHOCTM MpU  CO34aHUN
YUYeOHbIX MPOEKTOB, PeLleHnn Yy4ebHbIX U Mo3HaBaTe/bHbIX 3afa4y, BbIMOHEHUN
XUMUYECKNX 3KCMEPUMEHTOB;

CMOCOOGHOCTM MOHMMaTb W NPUHUMATb MOTMBbI, HAMEPEHWs, JIOTUKY W
aprymeHTbl ApYrux Npy aHasn3e pasnnyHbIX BUAOB Y4eOHON AeATeIbHOCTY;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LLEHHOCTHOTO OTHOLLEHUS K WCTOPMYECKOMY W Hay4yHOMY Hacneauto
OTEYeCTBEHHON XUMWUMW;

YBKEHUA K Mpoueccy TBopyecTBa B 06/1aCTU TeOPUM WM MPaKTUYECKOro
MPYMEHEHNS XMMUKU, OCO3HAHWA TOr0, YTO AOCTUMXKEHMS HayKW ecTb pesysbTar
AJMTENbHBbIX  HAOMIOAEHWIA,  KPOMOT/IMBLIX — 3KCMEPUMEHTa/IbHbIX  MOUCKOB,
MOCTOSAHHOIO TPyAa YYEHbIX N NPaKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUM W MOCNEAYHOLLEM
aHa/M3e MH(opmauum o nepefoBbIX AOCTUXKEHUSX COBPEMEHHOM 0TEYECTBEHHOM
XUMUW;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOr0 CO3HaHWA, 3TUYECKOr0 NOBeAEHNS;

CMOCOGHOCTU OLeHMBATb CUTYyaLMK, CBSA3aHHbIE C XUMUYECKUMMN ABNEHUSMN,
M NMPYHUMaTb OCO3HaHHbIE PeLLeHns, OPUEHTUPYACL HA MOPa/lbHO-HPaBCTBEHHbIE
HOPMbI 1 LLEHHOCTH;

rOTOBHOCTU OLEHMBAaTb CBOE MOBeAeHME W MOCTYMKW CBOMX TOBapuLLen ¢
MO3NLUMIA HPaBCTBEHHbLIX W MPaBOBbIX HOPM W 0OCO3HaHWe MNOCNeACTBUIA 3TUX
MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMaHNS  LIEHHOCTE 3[0POBOr0 M  6Ge3onacHOro obpasa XKWU3HW,
HeoOX0AMMOCTN OTBETCTBEHHOINO OTHOLLEHUS K COOGCTBEHHOMY (DM3UYECKOMY W
MCUXNYECKOMY 3[J0POBbIO;

CO6MOAeHNA npaBun 6e30MacHOro obpalleHus ¢ BellecTsamy B ObITy,
MOBCEAHEBHOW XW3HW W B TPYA0BOI AeATEe/IbHOCTH;

MOHMMaHWSA LEHHOCTM MpaBWA  MHAMBUAYaNbHOrO W KOMNEKTMBHOIO
6e30nacHOro NoBeAeHUs B CUTYaLMsAX, YIrPOXatoLMX 340P0BbIO U XXU3HW NOLEN;

OCO3HaHWA MOCNeACTBUI U HEMPUATUA BPefHbIX NPUBbIYEK (YNoTpebneHus
aJTIKOros, HaPKOTUKOB, KYPEHNS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHWKaTMBHOW  KOMMETEHTHOCTM B y4ebHO-MCCefoBaTe/IbCKOiA
[eATeNIbHOCTN,  OOLEeCTBEHHO  MOME3HON, TBOPYECKOM W Apyrux  Bupaax
[eATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B pPeleHWM NpakTUYecKnx 3ajad
coumasibHoM HanpasneHHOCTH (B pamKax CBOEro Kacca, LUKO/bI);



NHTEepeca K NMPakTUYeCKOMY M3YYeHU NMPOogeccunin pasfiMyHoro poga, B TOM
4MCie Ha OCHOBE NMPUMEHEHUS NPeAMETHbIX 3HAHWUIA N0 XMW,

YBaXKEHUSA K TPyAY, NO4AM Tpyaa 1 pesynbTataM TPYL0BOW AeATeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBUAY&IbHON  TPaeKTopum
obpaszoBaHus, 6yayuleil npoeccun 1M peanmnsaumym COBCTBEHHBIX XXM3HEHHbIX
M1aHOB C YYETOM JIMYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XMMUKN, MHTEPECOB U
noTpebHoOCTEN 00LLECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

9KONOrMYeCKM LienecoobpasHoro OTHOLLEHWA K NPUpoAe, Kak WCTOYHUKY
CYLLLECTBOBAHNSA XM3HW Ha 3eM/e;

MOHWMaHMS TN06aNbHOr0 XapakTepa 3KOJIOTMYECKUX Npobsem, BAUAHUS
39KOHOMWYECKMX NPOLLECCOB Ha COCTOAAHME NPUPOLHOI 1 CoLMabHOM cpeapl;

0CO3HaHUS HeoOXOAMMOCTU  WUCMOMb30BAaHUA  JOCTUDKEHUA XUMUKU  ANs
peLLeHNs BOMPOCOB pauyoHa/ibHOro MPYPOA0MNO/b30BaHNS;

aKTUBHOIO  HenpusaTua  JeNCTBUA, NPUHOCAWMX Bpef  OKpY»KaroLlei
MPUPOLHOM cpefe, YMeHUs MNPOrHo3MpoBaTb He6MaronpusATHbIE 3KOOrMYecKme
nocneAcTevs NpeanpUHNMaeMbIX AeACTBA U NpeaoTBpaLlaTb Ux;

Ha/IM4YMA Pa3BUTOr0 3KOSIOrMYECKOro MbIL/IEHNS, 3KOOrMYECKON KyNbTypbl,
onbITa [eATe/IbHOCTH 3K0/0rMYeCKow Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HaBaTe/lbHON, KOMMYHUKATUBHON M COLMaNbHOM
NpaKTUKe, CMOCOGHOCTM W  YMEHUS aKTMBHO MPOTMBOCTOATb  WAEOSIOTUN
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHUS, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKWN 1 0OLLECTBEHHOW NPaKTUKMK;

MOHUMaHMS CNeuMUKA  XUMUM  KakK HayKu, OCO3HaHus eé ponu B
(hopMMpOBaHMM  PaLMOHASILHOrO Hay4HOro MbIW/IEHNS, CO3A4aHWUM  LeNOCTHOro
MpeLcTaB/ieHns 00 OKpPY>KatoLem Mupe Kak O eAuHCTBE MPVPOAbl U YenoBeka, B
MO3HAHUWM MPUPOAHLIX 3aKOHOMEPHOCTEM M pelleHnn MpobreM CoxXpaHeHus
MPUPOLHOIo paBHOBECUS;

yOeXXAEHHOCTM B 0CO6G0M  3HAYMMOCTM  XUMUM AN COBPEMEHHOM
UMBMAM3ALMN: B €€ TyMaHUCTUYECKOM HanpaBfeHHOCTW W BaXKHOM ponu B
CO3JjaHnN HOBOW 6a3bl MaTepUanbHON KyNbTypbl, PELUEHNN FN06a/IbHbIX NPO6IeM
YCTONYMBOrO PasBUTMS YesloBEeYECTBA — CbIPbEBON, SHEPreTUYECKOW, MULLIEBON U
3KO/IOTMYecKoin 6e30nacHOCTW, B PasBUTUM MeAULMHbI, 06ecrneyeHnn YCnoBuii
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOM D>KM3HM KaX4Oro 4sieHa
00LLecTBa;

eCTECTBEHHO-HAay4YHON TPaMOTHOCTW: MOHWMaHUS  CYLLHOCTM MeTO/OB
MO3HaHMSA, UCMOMb3YeMbIX B €CTECTBEHHbLIX HayKaX, CMOCOOHOCTU MCMO/b30BaTh



noslyyaemble 3HaHWUA A1 aHaIn3a U 06bACHEHNA ABNIEHWUIA OKPY>KAKOLLEro Mupa v
MPOUCXOAALMX B HEM U3MEHEHUI, YMEHUA AenaTb 000CHOBAHHbIE 3aKHYEHNS Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWUXCA [aHHbIX C Le/blo  MonyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOOHOCTM CaMOCTOATENIbHO MCMO/b30BaTb XUMUYECKME 3HaHMS  [N1s
peLleHnst NpobemM B peasibHbIX XXU3HEHHbIX CUTYaLUsX;

MHTepeca K NO3HaHWIO 1N UCCe0BaTebCKON LeATeNbHOCTHY;

FrOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pas3oBaHW0 U
CaMo006pa3oBaHNi0, K aKTUBHOMY MOJIyYEHUIO HOBbIX 3HAHWA MO XMMUKX B
COOTBETCTBUM C XKXMU3HEHHbLIMU NOTPEOHOCTAMY;

MHTepeca K 0CO6EHHOCTAM TpyZda B pPas/IMYHbIX chepax MpogeccroHaIbHOM
AeATeNbHOCTN.

METANPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS YUYeOHOro npeameTa «XMMKs» Ha
YPOBHE CpeAHero o6LLEero 06pas3oBaHNsS BKIHOYAIOT:

3HauMMble  And  (OPMMPOBAHWMS  MMPOBO33PEHMSt  0OYyuYatoLLMXCA
MEXANCUMNNHAPHbIE (MeXnpeaMeTHble) 06LLeHaYUHble MOHSATMSA, OTpaXatoLime
LUeIOCTHOCTb  HAay4HOW KapTWHbI MUpa W Ccneuudnky MeTOA0B MO3HaHMS,
MCMO/Mb3YyeMbIX B €CTECTBEHHbIX Haykax (MaTepus, BELLeCTBO, 3HEPrusl, SIBNEHNUE,
MPOLecC, CMCTeMaA, HayUHbI haKT, NPUHLMM, TNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UCCcnefoBaHne, HabnoaeHNe, M3MepeHNe, SKCNEPUMEHT 1 pyrue);

YHUBepca/bHble y4YebHble aelicTBUS (MO3HaBaTe/bHble, KOMMYHUKATUBHbIE,

PErynsTUBHbIE), obecneynBsaroLLme (hopmumpoBaHue (hYHKLMOHa/IbHOM
rPaMoOTHOCTM U COLManbHOM KOMMETEHLMM 00YHatOLLMXCS;
CMOCOBHOCTH obyyaroLLmxcs 1CMo/b30BaThb OCBOEHHbIE

MeXANCUMNIMHAPHbIE, MMUPOBO33PEHYECKNE 3HAHUS U YHMBEPCa/IbHble Y4ebHble
[eCTBUA B NO3HABATENbHOW M COLMaIbHOM NPaKTUKe.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKatOT OBMafeHNE YHUBEPCA/IbHbIMM
y4eOHbIMW  MO3HaBaTE/IbHbIMK,  KOMMYHUKATMBHbIMU U PErynsaTUBHbIMU
AEeACTBUAMMN.

OBJIaIleHHe YHUBEPCAJIbHBIMHA y‘leﬁHLlMI/I MO3HABaATCJIbHBIMHU
NEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

caMocToATeNlbHO  (hOpMy/NMpOBaTb UM aKTyanM3npoBaTb  Mpob6remy,
BCECTOPOHHE eé paccmaTpuBaTh;

onpeaensaTb Lenu [AeATeNbHOCTW, 3ajaBas MNapameTpbl U KPpUTEPUM UX
LOCTVKEHWS, COOTHOCUTL pe3y/bTaTbl AeATe/IbHOCTM C MOCTaB/IEHHbIMU LeNSMU;

MCNONb30BaTb MPW OCBOEHWUW 3HAHWA MPUEMbI SIOTMYECKOrO MbILLIEHNA —
BbIAENATb XapaKTepHble MPU3HAaKN MOHATWMI U YCTaHaBNMBaTb WX B3avMOCBA3b,



MCNONb30BaTb COOTBETCTBYOLLME NOHATUA AN 06bACHEHWS OTAENbHbIX (HaKTOB U
ABNEHUN;

BbIOMPaTb OCHOBaHWA W  KpUTEpPUM [AN8  KNacCUPUKaLMM  BeLLeCTB W
XUMUYECKNX peaKkLWiA;

yCTaHaBNMBaTb  MPUYMHHO-CNELCTBEHHbIE  CBA3W  MeXay U3yYaeMbIMU
ABNEHNAMU;

CTPOUTb NOrMYecKne paccyxaeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, MO
aHanormmn), BbISIBNATL 3aKOHOMEPHOCTU W MPOTMBOPEUMS B paccMaTpuBaeMblX
ABNEHMAX, POPMYNNPOBaTL BbIBOAb! 1 3aK/HOYEHNS;

MPYMEHATb B NPOLLECCe NO3HAHWA, UCMO/b3YeMble B XUMUN CUMBOINYECKME
(3HaKoBbIE) MOJENN, NPe0bPa30BbIBaTb MO/E/bHbIE NPEACTaBIEHNSA — XUMUYECKINIA
3HaK (CMMBOM) 3NMEMEHTa, XUMWUYecKas (opMyna, YpaBHEHME XMMUYECKON
peakuMm — Npu peweHMn yyebHbIX MO3HaBaTe/IbHbIX W MPaKTUYeCKUX 3afau,
MPYMEHATb Ha3BaHHble MOZe/IbHbIE NPeACTaBNeHNUs ANA BbIABNEHUSA XapaKTepHbIX
MPV3HAKOB N3y4aeMbIX BELLECTB Y XUMUYECKNX peaKLniA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BMafleTb OCHOBaMW METO[O0B Hay4HOr0 MO3HaHMSI BELLECTB U XUMUYECKUX
peakuuii;

(hopmynIMpoBaThb LieSIn U 3aga4un UccnefoBaHus, UCNONb30BaTb NOCTaB/NEHHbIE
M CaMOCTOATENbHO CHOPMY/IMPOBaHHbIE BOMPOCbI B KayecTBe WHCTPYMEHTa
MO3HaHMS U OCHOBbI AN5 (HOPMUPOBaHNSA FMNOTE3bl MO NPOBEPKE MPaBUIbHOCTU
BbICKa3bIBaEMbIX CYXAEHUI;

BMafleTb HaBblKamMy  CaMOCTOSITENIbHOrO  MaHWPOBaHWA W NPOBeLEHNS
YUYEHUYECKNX 3KCMEPUMEHTOB, COBEPLUEHCTBOBATL YMEHUA HabNto4aTh 3a XO40M
npouecca, CamoCTOSTENIbHO MPOrHO3MpPoBaTb €ro pesynbTaT, (OpPMYyIMpoBaThb
0606LLEeHNS 1 BbIBOAbI OTHOCUTE/ILHO AOCTOBEPHOCTU Pe3y/ibTaTOB UCCNeA0BaHUS,
COCTaBNATb 060CHOBaHHbIA OTYET O NPOAeNaHHONM paboTe;

npuobpetaTb OMbIT  YYEHWYECKOM WCCNefoBaTe/IbCKOA W NPOEKTHOM
AeATENIbHOCTN, MNPOSBAATL CMOCOOGHOCTb M TFOTOBHOCTb K CamMOCTOSITENIbHOMY
MOMCKY METOAOB pEeLUEHNA MNPaKTUYECKUX 3afa4y, MPUMEHEHMIO Pas/INUHbIX
METO/0B NMO3HaHWS.

3) pabdora ¢ ungopmaunmeii:

OpPVEHTMPOBATLCA B Pa3/IMYHbLIX  MCTOYHUKAX WH(opMaumMm  (HayyHo-
nonynsipHas nuTepatypa XUMWUYECKOro COAEepXKaHusl, CrpaBO4YHbIE M0OCO6WS,
pecypcbl VIHTepHETA), aHaNM3MpoBaTb MH(OPMALMIO Pa3/IMYHbIX BUAOB U (DOPM
npeacTaBneHuns, KPUTUYECKM OLEeHMBaTb eé [0CTOBEPHOCTb 7
HENPOTMBOPEYNBOCTb;



(hopMynMpoBaTb 3arnpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
0oTObOpe MH(opMauunW, HeobXoAMMOW ANA  BbIMOJHEHMS  Y4YeOHbIX — 3ajad
onpeaenéHHoro Tmna;

npuobpeTatb OMbIT WUCMO/b30BAHUA MH(OPMALYOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMI U Pa3INYHbIX NMOUCKOBbIX CUCTEM,;

CaMOCTOATE/IbHO  BbIOMPATL  ONTUMa/IbHYHO  (DOPMY  MpefcTaB/eHUns
NH(opMaLMn (CXeMbl, rpadnku, gnarpaMmbl, TabnuLbl, PUCYHKN U ApYyTrue);

MCNONb30BaTb HAYYHbIA S3bIK B KayeCTBe CpeacTtea npu pabote ¢
XUMUYECKON MHDopMaUUen: MNPUMEHSTb  MeXNpPeAMETHble  ((PU3nYeckue U
MaTeMaTMyecKmne) 3Haku 1 CUMBO/bI, hopMy/ibl, a66peBMaTypbl, HOMEHKNATYPY;

MCronb3oBaTb W Npeobpa3oBbiBaTb  3HAKOBO-CUMBOJ/IMYECKME  CPefCcTBa
HarnsaHoCTW.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HCﬁCTBI/IHMHZ

3a/iaBaTb BOMPOCHI MO CYLLECTBY 00OCYX/4aeMoi TeMbl B Xofe auanora n/vnm
ANCKYCCUK,  BbICKasblBaTb  MAeW,  (HOPMyIMpoBaTb  CBOM  MPeAsIoXKeHus
OTHOCUTE/IbHO BbIMOHEHUS NMPEeASI0XKEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuelt pe3ynbTaToB MO3HABaTe/lbHOW [esATeNlbHOCTH,
MO/yYeHHbIX CAMOCTOATENIbHO U/ COBMECTHO CO CBEPCTHUKAMU NMPY BbIMOSIHEHUN
XMMUYECKOr0 3KCNepuUMeHTa, NpakTUYeCcKon paboTbl MO MCCefoBaHUIO CBOWCTB
N3yyaeMblX BELLECTB, peann3aumm y4yebHOro npoekta n opmynmpoBaTth BbIBOAbI
Mo pesy/nbTaTtam MPOBeAEHHbLIX UCCNef0oBaHUA MYyTEM COracoBaHUs NO3uUMIA B
X0Ae 06CyXaeHnsa 1 06MeHa MHEHUAMN.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATE/IbHO MMaHMpPOBaTb W OCYLLECTB/ATL CBOK MO3HABATE/IbHYIO
[eATeNbHOCTb, onpefdenss eé uennm W 3afadn, KOHTPOAMpoBaTb U MO Mepe
HeOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii - anropuTm  AeACTBUA  NpK
BbIMO/IHEHMM Y4YeOHbIX W  WCCNefoBaTeNIbCKUX 3afday, Bblbupatb Hambonee
3 eKTUBHbINA CNOCO6 MX peLleHns ¢ YYETOM MOMYYEHUSI HOBbIX 3HAHUI O
BeLLeCTBaxX N XMMUYECKUX peakUmsX;

OCYLLECTB/IATb CAMOKOHTPO/b CBOEI AeATeNIbHOCTM Ha OCHOBE caMoaHan3a
N CAMOOLIEHKMN.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

MpeameTHble  pe3ynbTaTbl  OCBOEHUA Kypca «OpraHmyeckas XuMUs»
OTPaXKaKoT:

ChOpPMMPOBAHHOCTb  MPEACTaB/IEHMA O  XMMWYECKOW  COCTaB/AOLLEN
eCTECTBEHHO-Hay4YHOW KapTWHbI MWpa, POAM XUMWUA B MNO3HAHWUM SBMEHWIA



npupoael, B  (JOPMUPOBAHMM  MbILNEHUA W KYNbTYypbl  JIMYHOCTW, eé
(hYHKLUMOHa/IbHOW rpamMoOTHOCTH, HEOOXOAMMOW A/ PeLleHns NPaKTUYecKux 3agau
N 3KONIOTMYeCKM 060CHOBAHHOIO OTHOLLUEHMS K CBOEMY 3[40POBbI M MPUPOAHONA
cpege;

BMlafleHne  CUCTEMOM  XMMMWYECKMX  3HAHWA,  KOTOpas  BK/OYAeT:
ocHoBononaratowpe MoHATUA  (XMMUYECKMIA  3/IEMEHT, aTOM, 3/1eKTPOHHaS
060/104Ka aTOMa, MOJIeKy/Na, BaSIEHTHOCTb, 3/1eKTPOOTPULIATENIbHOCTb, XUMUYECKas
CBA3b, CTPYKTYpHasa opmyna (pa3BépHyTas U COKpalwéHHas), MO/b, MOJSPHas
mMacca, MOSIAPHbIA O00BLEM, YrnepoaHblid CKenet, (YHKUMOHa/IbHas rpynna,
pafvKan, U3omepus, N3oMepbl, FOMONOTMYECKNIA psaf, rOMOSIONN, YrieBo40poabl,
KUCNopoa 1 as3oTcofepXKallue CoefVMHEHUsA, MOHOMep, MOMMMEP, CTPYKTYpHOe
3BEHO, BbICOKOMO/JIEKY/IAPHbIE COEAVHEHMSA); TEOPUN U 3aKOHbI (TEOPUA CTPOEHUS
opraHunyeckumx BellectB A. M. byTnepoBa, 3aKOH COXpPaHEHUsi MacCbl BeLLEeCTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA $A3bIK XMMWW; MUPOBO33PEHYUECKME 3HAHWS,
neX<alle B OCHOBE MOHUMAHUA MPUYUHHOCTM M CUCTEMHOCTU XUMUYECKNX
ABNEHWNA, (haKTONOrMYeckne CBeAeHWA O CBOWCTBax, COCTaBe, MOMYyYEHUN U
6e30MacHOM WCMO/Mb30BaHUN BaXKHEWLINX OpPraHMYecKUX BeWeCcTB B ObITy U
MPaKTUYECKOI AeATeIbHOCTI Ye/IOBEKE,;

CPOPMMPOBAHHOCTL YMEHWIA BbISBNATL XapaKTepHble MPU3HaKWU MOHATUNA,
yCTaHaB/MBaTb MX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYHOLUME MOHATUA MPU
OMMcaHnM CoCTaBa, CTPOEHNS 1 NPeBPaLLEeHNIA OpraHNYeCKNX CoeMHEHNI;

CPOPMMPOBAHHOCTb YMEHWUIA MCNONb30BaTb XMMUYECKYHD CUMBOJIKY A5
COCTaB/IeHUSI MOJMEKY/IIPHbIX U CTPYKTYPHbIX (pa3BEPHYTOM, COKPALLEHHOM)
(hopmMyn  OpraHuMYecKMX BEWECTB W  YPaBHEHUA  XMMWUYECKUX  peakLuid,
n3rotaesnMBaTb MOAE/N MOMEKY/N OpPraHMYecKmx BeLLecTB ANA UANKCTpauumn mx
XNMWYECKOro 1 NpoCTPaHCTBEHHOIO CTPOEHUS;

CPOPMMPOBAHHOCTL YMEHWI YCTaHaBNMBaTb MPUHAAJIEXXHOCTb M3YYEHHbIX
OpraHMYecKMx BeLeCTB MO WX COCTaBy W CTPOEHUIO K onpeaenéHHoMy
Knaccy/rpynne coegmHeHUiA  (YrneBofopoAbl, KWUCNOPOL W a30Tcofepxaive
COeNHEHNs, BbICOKOMOMEKYNSAPHbIE COeAMHEHWs), [faBaTb WM Has3BaHWA Mo
cuctemaTnyeckor HomeHknatype (IUPAC), a Takke NpuBOAWTL TpUBMA/bHblE
Ha3BaHWsA OTAE/IbHbIX OPraHNM4YecKuUx BewecTB (3TWIEeH, MPONWUEH, aueTWUseH,
TUNEHTINKONb, TANLUEPUH, (eHoN, opmanbaernt, auetanbaerng, mypaBbUHas
KNCNoTa, YKCYCHaa KMUCNoTa, 0/leMHOBasA K1CNoTa, CTeapnHOBas K1COTa, K033,
(hpyKTO3a, Kpaxmas, Lenntonosa, rvumnH);

CPOPMMPOBAHHOCTb YMEHUS OMpeaensiTb BUAbl XMMWYECKOM CBSI3U B
OpraHMyecKunx coenHeHusAX (OANHaPHbIE U KPaTHbIe);



CPOPMUPOBAHHOCTb YMEHMS MPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHuyeckux Belects A. M. byTtneposa A/ 06bACHEHNSA 3aBUCUMOCTIN CBOWCTB
BELLEeCTB OT X COCTaBa MU CTPOEHUS; 3aKOH COXPaHEHWNS MacChl BELLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMUYHBLIX MPeLCTaBUTENIEn PasINYHbIX
KN1acCoOB OpraHN4Yeckux BellecTB (MeTaH, 3TaH, 3TW/IEH, NPOMW/IEH, aueTu/IEeH,
bytagueH-1,3, metunbytagueH-1,3, 6eH30/, METaHON, 3TaHO/, 3TWIEHT/IMKO/b,
rMUEpPUH, (eHon, aueTanbAerng, MypaBbMHas W YKCYCHast KWCMOTbI, [/1H0KO3a,
KpaxmaJi, Lefintoo3a, aMMHOYKCYCHas KUC/0Ta), UAKOCTPUPOBaTb FeHETUYECKYHO
CBA3b MEXAY HMMU YypaBHEHWAMMW COOTBETCTBYHOLMX XMMMUYECKUX peakunin
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYTT;

ChOpMMPOBAHHOCTb YMEHWNSA XapaKTepm3oBaTb MCTOUHUKN YI/1IEBOLAOPOAHOIO
Cbipbsi  (HE(Tb, MPUPOAHbLIA ra3, Yronb), CrAocobbl WX nepepaboTKn U
MPaKTMYeCKoe NPUMeHeHNe NPOAYKTOB NepepaboTKy;

ChOpMMPOBAHHOCTb YMEHWUIA MPOBOAWTL BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHeHUAM (Maccbl, 06bEMa, KO/MYeCTBa MCXOAHOMO BellecTBa WAM MPOoAyKTa
peakuuMm no W3BECTHbIM Macce, 00bEMY, KONMYECTBY OAHOM0 M3 WUCXOAHbIX
BELL,ECTB UM MPOAYKTOB peakumm);

COpMUPOBAHHOCTb YMEHWIA BMafeTb CUCTEMOW 3HAHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro Mo3HaHWs, UCMOMb3YeEMbIX B XUMUM MPU U3YYEHUWN BELLECTB U
XUMUYECKNX ABNEHWIA (HabMoaeHre, N3MEPEHME, SKCNEPUMEHT, MOAENMPOBaHME),
MCNONb30BaTb CUCTEMHbIE XMMWYECKME 3HaHWUA [ANA MNPUHATMS pelleHnid B
KOHKPETHbLIX >KU3HEHHbIX CUTyauusiX, CBA3aHHbIX C BelWecTBaMu U KX
MPYMEHEHMNEM;

chopMMPOBaHHOCTb YMEHWIA COBM0AATL NpaBuia Noib30BaHUA XMMUYECKOWA
nocyfo n nabopatopHbiM 000pyLOBaHVEM, a TakXe Mnpasuia obpalleHus c
BeLecTBaMn B COOTBETCTBUMM C MHCTPYKUUAMMU MO BbINOHEHUIO 1abopaTOpPHbIX
XUMUYECKNX OMNbITOB;

COPMMPOBAHHOCTb YMEHWIA MIAaHMPOBaTb W BbIMOMHATL  XUMUYECKNIA
3KCnepuMeHT (NpeBpaLleHns opraHMyYecKnx BeLLLECTB NPW HarpeBaHuK, nosyyeHune
3TWNEeHa W W3y4YeHWe ero CBOWCTB, KayeCTBEHHblE peakuMum OpraHn4eckmx
BeLLEeCTB, AeHaTypauus OenkoB NPV HarpeBaHMW, LBETHble peakuuu Genkos) B
COOTBETCTBMM C MpaBuiaMn TeXHUKM 6Ge30nacHOCTM npu  obpalleHun ¢
BellecTBaMy U nabopaTopHbIM 060pYyA0OBaHWEM, MpPeACTaBNATb pPe3y nbTaThbl
XMMUYECKOro 3KCrnepumMeHTa B (DOpMe 3arncu ypaBHEHMI COOTBETCTBYHOLLMX
peakuuii n hopMynMpoBaTh BbIBOAbLI HA OCHOBE 3TUX PE3Y/bTaToB;

CPOPMUPOBAHHOCTb  YMEHMI KPUTUYECKM aHa/IM3MPOBATb XUMWUYECKYHO
NH(OPMALMIO, MOMly4aemMyrd U3 pasHbIX WUCTOYHMKOB (CpefcTBa MacCOBOW
NHopmauunn, VIHTEpPHeT 1 Apyrux);



C(hOpMMPOBAHHOCTb  YMeHWU  cobnodaTb  MNpaBuna  3KOIOMMYECKM
LienecoobpasHoro nosefdeHNss B ObITY W TPYAOBOW [AeATE/IbHOCTM B LENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3JENCTBMSA Ha >XMBble OpPraHM3Mbl OMpefenéHHbIX OpraHUyYecKnx
BELLLeCTB, MOHMMas cMbic/ nokasaTend MAK, NoscHATbL Ha npvMepax Cnocoobl
YMeHbLUEHUA W NPeAoTBPalleHns WX BPeAHOro BO34ENCTBUA Ha OpraHu3m
4esl0BeKa;

ANa 06yyaroWmnXca ¢ orpaHUYeHHbIMU BO3MOXXHOCTAMW 3[40POBbSA: YMeHue
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA cnenbiX W cnaboBuadawmMx 00y4yaroLmMxcs: YMeHMe WUCMoMb30BaTh
penbeHO-TOYEYHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anucu XMMUYECKMX

hopmy.
11 KIIACC

MpeaMeTHblE pe3ynbTaTbl OCBOEHMS Kypca «O6Was M HeopraHM4Yeckas
XVIMUS» OTPaXKatoT:

CPOPMMPOBAHHOCTb  MpPEACTaBNEHMA: O  XMMWUYECKOM  COCTaBNAIOLLENA
eCTECTBEHHO-HAay4YHOW KapTWHbI MWpa, POAN XUMWUA B MNO3HAHWUM SIBEHWIA
npupodbl, B (OPMMPOBAHUN  MbIWMEHUA U KY/NbTYpbl  JIMUHOCTU, €€
(hYHKLMOHa/IbHOM rpamMOTHOCTI, HEO6XOAMMOW AN PELLeHNs NPaKTUYeCKUX 3aaay
N 3KOMOrMYeckn 060CHOBAHHOIO OTHOLLEHMS K CBOEMY 3[0POBbLIO M MPUPOAHOIA
cpeae;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHWI,  KOTopasi  BKJ/IKOYaeT:
OCHOBoOMonararowme NOHATUS (XUMWYECKUIA 3N1eMeHT, atom, usoton, s-, p-, d-
3NEKTPOHHbIE OpOMTanM aTtoMOoB, WOH, MONEKYna, MOfb, MOJSIPHbIA 0ObEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULLATENBHOCTb, CTEMEHb OKUCMEHUS, XMMMUYECKasi CBA3b
(KoBaNeHTHas!, MOHHas, MeTa/IMYecKasi, BOAOPOAHas), KpUCTanIMueckas peLuéTka,
TUMbl  XUMWUYECKUX  peakuuid, pacTBOp, 3NEKTPOUTbI,  HE3NEKTPONUTSI,
3NEKTPONUTMYECKaa Auccoumalms, OKUC/IWUTENb, BOCCTaHOBUTENb, CKOPOCTb
XVIMUYECKOW peakuun, XMMUYECKOE PaBHOBECWE); TEOpUM W 3aKOHbI (Teopus
3NEKTPO/IMTUYECKOA Auccoumanmm, Nepuoanyecknin 3akoH . . MeHaeneesa,
3aKOH COXpaHeHus MaccCbl BELLECTB, 3aKOH COXPaHEHMst U MPeBpaLLeHNs 3Heprum
MNPy XUMUYECKUX peakumsx), 3aKOHOMEPHOCTW, CUMBOJSIMYECKUIA S3bIK XUMUN,
MMPOBO33PEHYECKME 3HAHMS, fieXallMe B OCHOBE MOHUMaHUS MPUYUHHOCTU W
CUCTEMHOCTU XUMUYECKUX ABMEHWUIA, (haKTONOrMYECKMe CBeAEeHWUS O CBOMCTBAX,
COCTaBe, Moly4YeHnn 1N 6e30MacHOM MCNOMb30BaHUM BaXKHEMLLNX HEOPraHUYeCKNX
BELLIECTB B ObITY M NMPaKTUYECKOW AeATeNbHOCTU Ye/I0BEKa;



ChOPMMPOBAHHOCTb YMEHUIA BbISBNATL XapaKTepHble MPU3HAKU MOHATUNA,
yCTaHaBNMBaTb MX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OMMCcaHNM HeOPraHNYeCcKMX BELLLECTB U 1X NPeBpaLleHui;

CPOPMMPOBAHHOCTb YMEHWIA MCNONb30BaTb XMMWYECKYH) CUMBOINKY A5
COCTaBNleHMs  (POPMyN  BeLeCTB M YpPaBHEHWA  XUMUYECKUX  peakLuid,
cuctemartuyeckyo HomeHknatypy (IUPAC) v TpvBMa/ibHble Ha3BaHWUA OTAE/bHbIX
HeopraHM4yecknx BelleCcTB (YrapHblii ras, Yrnekucnbld ras, ammuak, rawiéHas
N3BECTb, HeraléHas U3BecTb, NUTbLEBAsA COAQ, NMUPUT N APYTUe);

CPOPMMPOBAHHOCTL YMEHWIA ONpeseNnsTb Ba/IEHTHOCTb M CTENEHb OKUC/IEHNS
XUMUYECKUX 3/IEMEHTOB B COEAMHEHMSX Pa3/IMYHOro COoCTaBa, BUJ XUMUYECKON
CBA3WN (KOBA/IEHTHAA, MOHHAA, MeTa/IIMYeCcKas, BOLOPOLHAA) B COeAUHEHUSX, TUM
KPUCT/I/IMYECKOW PELLETKN KOHKPETHOro BelyecTBa (aTOMHasl, MOJIEKYNsapHas,
MNOHHasA, MeTa/l/Inyeckas), XapakTep cpefbl B BOLHbIX pacTBOPax HEOpraHN4YecKmx
COEQIMHEHNIA;

CPOPMMPOBAHHOCTb YMEHNA yCTaHaB/1BaTb MPUHaANEXHOCTb
HEeOpraHM4YecKnx BeLLeCTB MO WX COCTaBy K onpefenéHHOMY Knaccy/rpynne
COefIMHeHWin (MpoCTble BellecTBa — MeTa/Ibl U HEMeTasl/lbl, OKCUAbI, OCHOBaHUS,
KUCMOTbI, aMOTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PacKpbIBaTb CMbIC/ NEPUOAMNYECKOro 3akoHa /.
. MeHfeneeBa 1 1eMOHCTPUPOBATL €ro CUCTEMATU3NPYIOLLYIO, 0O BACHUTENbHYHO
N MPOrHOCTUYECKYHO (DYHKLNW;

CPOPMMPOBAHHOCTb  YMEHWIA  XapakTepu3oBaTb 3/1EKTPOHHOE CTPOeHMe
aTOMOB XMMMWYECKUX 3neMeHToB 1-4 nepuodoB [lepnoamyeckort CUCTEMbI
XUMUYecKnx anemeHtoB . M. MeHgeneeBa, MCNosb3ys MNOHATUA «S-, p-, d-
3/IEKTPOHHbIE opbuTanm, «3HepreTmnyeckne YPOBHU», 0OBACHATb
3aKOHOMEPHOCTU WU3MEHEHMSI CBOMNCTB XUMUYECKUX 3/1EMEHTOB U UX COEAMHEHWI
Mo nepuogam u rpynnam Mepnoamnyeckort CUCTEMbl XUMUYECKUX 3nieMeHTOoB 1. U,
MeHzeneesa;

CPOPMMPOBAHHOCTL  YMEHWIN  XapakTepu3osaTb  (OMuMCbiBaTb)  06LMe
XMMUYECKNEe  CBOWCTBA  HEOPraHMYeCKMX BeLLeCTB  Pas3/IMYHbIX  K/1acCoB,
MOATBEPXAATb CYLLECTBOBaHME TEHETUYECKOW CBS3M MeXAy HeopraHM4ecKumu
BELLLeCTBaMU C NMOMOLLBI0 YPaBHEHWIA COOTBETCTBYIOLLMX XUMUYECKUX PeakLnii;

CPOPMMPOBAHHOCTL YMEHMS KacCUUUMPOBaTL XMMUYECKME peakumun Mo
pa3/IMyHbIM MpU3HaKaMm (YUCy U COCTaBy pearvpyrolix BeLLeCTB, TEMNJ0BOMY
APPeKTY peakuun, U3MEHEHUIO CTereHell OKUC/EHWUS 3/1EMEHTOB, 0O6pPaTMMOCTH
peakuuu, y4acTuio KatamsaTopa);

COPMMPOBAHHOCTb YMEHUIA COCTaBMIATb YPaBHEHUS peakuui pPasMyHbIX
TWUMOB, MOJIHbIE U COKPALLEHHbIE YPaBHEHNSA peakLuid MOHHOTO 0O6MeHa, Y4uTbIBas
YCNOBUSA, NPU KOTOPbIX 3TV peakumm nayT A0 KOHUa;



ChOpMMPOBAHHOCTb  YMEHWIA MPOBOAWUTL  peakumun, MOoATBEPXKAatoLLme
KauyeCTBEHHbIA COCTaB Pas3/IMYHbIX HeopraHMYecKMX BeLLeCTB, pacro3HaBaTb
OMbITHLIM NMYTEM WMOHbI, MPUCYTCTBYHOLLME B BOAHbIX pacTBOpax HeopraHuyecKnx
BELLEeCTB;

CPOPMMPOBAHHOCTL  YMEHWUI  pacKpblBaTb  CYLHOCTb  OKUC/IUTE/NbHO-
BOCCTaHOBUTE/IbHbIX pPeakLmil MocpeACcTBOM COCTaB/IEHWSA 3/1EKTPOHHOrO basaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 0OBACHATL 3aBUCUMOCTb CKOPOCTU XMMUYECKOW
peakuumn OT pasinyHbIX (haKTOpPOB; XapakTep CMELLEHNA XUMMUYECKOro paBHOBECUS
B 3aBMCMMOCTY OT BHELUHEro Bo3aencTaua (NpuHumn e LLlaTenbe);

COPMMPOBAHHOCTb YMEHMIN XapaKTepu3oBaTb XWMUYECKMe MpPOLECChl,
nexkalye B OCHOBE MPOMbILL/IEHHOTO MOMTYYEHUS CEPHO KUCMOTbl, aMMMaka, a
TakKXe C(HhOPMMPOBAHHOCTb MPEACTaBNEHMA 06 06LLMX Hay4HbIX MPUHLMNAX W
3KONOrMYecKmx nNpobnemMax XMMUYECKOro npou3BOACTBa,;

ChopMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHNA C UCMO/b30BAHMEM
MOHATUA «MaccoBasd [0/ BeLleCTBa B PacTBOpe», 0ObEMHbIX OTHOLUEHMWIA ra3oB
MpY XMMUYECKMX peakumax, MacChbl BelecTea UM 06bEma rasoB no U3BECTHOMY
KOMMYeCTBY BeLlecTBa, Macce UM 06bEMY OLHOMO M3 YYaCTBYIOLMX B peakumm
BELLEeCTB, TEMN0BOro apdekTa peakumyM Ha OCHOBE 3aKOHOB COXpPaHeHMsi Macchbl
BELLLeCTB, NPeBPAaLLEHUNS 1 COXPAHEHWNS 3HEPTUN;

chopMMPOBaHHOCTb YMEHWIA COBM0AATL NpaBuia Nob30BaHUS XMMUYECKOWA
nocyaoi m nabopaTopHbIM 060pYyAOBaHMEM, a TakKXe npaBuia o6palleHus C
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUUAMU MO BbINO/HEHNIO NabopaToOpHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb  YMEHWA MIaHMPOBaTb W BbIMOMHATL  XUMUYECKWIA
3KCMepPUMEHT (pasnoXXeHne nepokcuaa BOLOPOLA B MPUCYTCTBUM KaTanm3aTopa,
onpegeneHve cpedbl PacTBOPOB  BeWECTB C  MOMOLLbI  YHMBEPCA/IbHOMO
WHAMKATOPa, BNAHME Pas/inyHbIX (HaKTOPOB Ha CKOPOCTb XMMWYECKON peakLuu,
peakuMnm MOHHOro 06MeHa, KayeCTBEHHble peakuum Ha CynbgaT-, KapboHaTt- U
X/TOPUA-aHNOHbI, Ha KaTMOH aMMOHMSA, PeLleHne 3KCMePUMEHTa/IbHbIX 3aAay Mo
Temam «MeTannbl» U «HemeTannbi») B COOTBETCTBUM C MpaBUIaMM TEXHUKM
6e30MacHOCTM Npu 06paLLeHUN C BelecTBaMu 1 nabopaTopHbIM 060pYyL0BaHNEM,
MPeacTaBNATb  pe3ynbTaTbl  XMMUYECKOro 3KCrepumeHTa B (hopmMe  3anuvcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakunin 1 (popMynmMpoBaTh BbIBOAbl Ha OCHOBE
3TUX Pe3y/nbTaToB;

CPOPMMPOBAHHOCTb  YMEHMI  KPUTUYECKM aHaIM3MPOBaTb  XMMUYECKYHO
NH(OPMALMIO, MOMly4aemMyrd U3 pasHbIX WCTOYHMKOB (CpefcTBa MacCOBOWM
KOMMYHUKaUmmn, IHTEPHET 1 apyrux);



C(hOpMMPOBAHHOCTb  YMeHWU  cobnodaTb  MNpaBuna  3KOIOMMYECKM
LienecoobpasHoro nosefdeHNss B ObITY W TPYAOBOW [AeATE/IbHOCTM B LENsX
COXpaHeHns CBOEro 3[0pOBbS U OKpY»KaroLleil NMpupogHOM cpefbl, 0CO3HaBaTb
OMacHOCTb BO3AENCTBUSA Ha XXMBble OpPraHn3mMbl ONpeaenéHHbIX BELLECTB, MOHUMAaS
cMmbicn nokasatens MAK, NoACHATbL Ha npuMepax Cnocobbl YMeHbLUEHUA WU
NpefoTBPALLEHNS NX BPeAHOI0 BO3AENCTBNA HA OPraHn3M YesloBeKa;

ANA 00y4yaroWwmMxcst ¢ OrpaHUYeHHbIMU BO3MOXKHOCTAMW 3[0POBbS: YMeHWe
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA  CMenbiX W CnaboBMadwmMx 06yyarowmxca: YMeHWe WCMosb30BaTb
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHu J1. bpainnsa ana 3anmucu XMMUYECKUX

(hopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie  IIpakrunyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
. Bubnmoteka LLOK
[MpenMeT opraHMyeckon Xumuun. Teopus
1.1 CTPOEHUSA OpraHNYecKmX coeiHeHnn A 3 fttps: //m.eds00.1u
' MpB P A ' Brubnmoteka PILL
- PyTneposa https://resh.edu.ru
WToro no pasgeny 3
Pasnen 2. YraeBonopoabt
Bubnmoteka LIOK
2.1 MpenenbHble YrneBofopoAbl — a/ikaHbl 2 LS. fim.usu0.
' PeA y AOROA Bubnunoteka POLL
https://resh.edu.ru
Bubnmoteka LIOK
HenpegenbHble yrneBoL0opoAbl: a/ikeHbl, https://m.edsoo.ru
2.2 6 1
aNKagneHbl, a/IKNHbI Bubnmnoteka PILL
https://resh.edu.ru
Bubnmoteka LLIOK
2.3 ApomaTtunyeckue yrnesogoposbl 2 It fm.edso0.iu
' P y AOROA Bubnunoteka POLL
https://resh.edu.ru
54 MprpoaHbIe NCTOYHNKM YINeBOA0POA0B U 3 1 Bubnnoteka LLOK

nX rnepepaboTka

https://m.edso0.ru



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

WToro no pasgeny

13

Bubnuoteka PIOLL
https://resh.edu.ru

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

Bubnmnoteka LLOK
https://m.edso0.ru
1 nnpTol. deH
3 Cnmp eron 3 Bubnmnoteka PILL
https://resh.edu.ru
Bubnmoteka LLOK
Anbferngbl. KapboHoBbIE KUCOThI. https://m.edso0.ru
3.2 7
CnoxHble agmpbl Bubnmnoteka PILL
https://resh.edu.ru
Bubnmoteka LLIOK
https://m.edso00.ru
3.3 Yrnesofbl 3
A Bubnmnoteka PILL
https://resh.edu.ru
WToro no pasgeny 13
Pa3neun 4. Azorcoaepskamue OpraHu4ecKue coeJuHEeHH
Bubnmoteka LIOK
4.1 AMUHBbI. AMUHOKUCNOTbI. benku 3 https://m.eds00.Mu
' ' ' BuénmoTteka PILL
https://resh.edu.ru
WToro no pasgeny 3
Pa3zgea S. BoicokoMoJieKy/JISIpHbIE COeIUHEHUSA
Bubnmnoteka LLOK
5.1 lMnactmacchl. Kayyykun. BonokHa 2 https://m.edsoo.ru

Bubnunoteka PALL



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

Toro no pasgeny
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‘ https://resh.edu.ru



https://resh.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HauMmenoBanue a3/1eJiIoB 1 TeEM o OBbIC
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHwue aToMOB. 'lepnonyecKnii 3aKoH Bubmoteka LIOK
https://m.edsoo.ru
1.1 n MNeprogmnyeckasa cMcTemMa XMMUYECKNX 3
anemeHToB M. V1. MeHpeneesa bubnvorexa PILLI
n AW AeT https://resh.edu.ru
bnbnuoteka LLOK
CtpoeHne BellecTBa. MHoOroobpasue https://m.edso0.ru
1.2 4
BELLeCTB bubnunoteka PILL
https://resh.edu.ru
bnbnmoteka LLOK
https://m.edsoo.ru
1.3 XNMUYECKNe peakunm 6 1 1
peart bnénnoteka POLL
https://resh.edu.ru
bubnunoteka LIOK
https://m.edsoo.ru
WToro no pasgen 13
pasaeny bnénnoteka POLL
https://resh.edu.ru
Pa3nen 2. Heopranmyeckasi XuMust
bnbnuoteka LLIOK
https://m.edsoo.ru
2.1 MeTannbl 1
eTanm 6 bnbnnoteka POLL
https://resh.edu.ru
2.2 HemeTtansbl 9 1 1 bnbnuoteka LLIOK



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

https://m.edsoo.ru

Bubnunoteka PALU
https://resh.edu.ru

CBf3b HEOpPraHNYecKnX 1N opraHnN4ecKnx

Bubnunoteka LLOK
https://m.edsoo.ru

23 BELLieCTB 2 Bnbnunoteka POLL
https://resh.edu.ru
bnbnmoteka LLOK
https://m.edsoo.ru

Vitoro no pasaeny 17 bubnunoteka PILL
https://resh.edu.ru
Pa3zgen 3. XuMus u ;Ku3HL
bnbnmoteka LLOK
https://m.edsoo.ru

3.1 XNMUS U XKU3Hb 4 En6MoTeka PILL
https://resh.edu.ru

Toro no pasgeny 4
OBLLEE KONTMYECTBO YACOB MO NMPOrrAMME 34



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
No KosanuyecTBO 4acoB Jlara
JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer  KonTpoJubn IIpakTHYeck U3Yy'1€CHH
pecypchl
11 0 ble padoThI ue padoTsl b
MpeseHTaymsa (MHPOYPOK):
https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Y pok
(Lundppoas bubnmnoTeka): https://app.onlineschool-
1.ru/10-klass/himiya/predmet-organicheskoj-
MpeameT himii1/article Bueoypok: http:/school-
OpraHu14ecKoi collection.edu.ru/ ¥pok (AKnacc):
XUMUK, eé 1 05.09.202  https://www.yaklass.ru/p/himija/10-klass/osnovy-
BO3HWKHOBEHME, 3 organicheskoi-khimii-6490554/predmet-organicheskoi-
pasBUTME N 3HAYEHWE khimii-teoriia-khimicheskogo-stroeniia-organiches_-
6447217 Bupaeoypok (MHTepypok):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok
(POLWU): https://resh.edu.ru/subject/lesson/6149/
Bupaeoypok: http://school-collection.edu.ru/
Teopusa CTpoeHns Bupaeoypok _ ) )
OpraHNuecKmX (I/IHTepypOK?.https.//|nte_rnt_eturok.ru/book/ch_e_mlstrvll
o 0-klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
coegnHeHnn A. M. T
EVIIeD0Ba. 68 1 12.09.202  ¥pok (Aknacc):https://www.yaklass.ru/p/himija/10-
YTneposa, 3 klass/osnovy-organicheskoi-khimii-6490554/predmet-
OCHOBHbIe - o o -
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
MONOKEHNA organiches_-6447217 ¥Ypok (Lngposas
6nbnmnoTteka):https://app.onlineschool-1.ru/10-
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MpencTasneHne o
Knaccugukaumm
OpraHnyeckmx
BELLECTB.
HomeHknatypa
(cucTemaTnyeckas) u
TpUBUabHbIE
Ha3BaHus
OpraHMyecKmx
BeLLEeCTB

AJIKaHbl: COCTaB U
CTpOEHNe,
rOMOJIOTYECKUNIA psf

19.09.202
3

26.09.202
3

klass/himiya/osnovnye-polozheniya-teorii-himi/article
MpeseHTaymsa (MHPOYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-
soedineniy-umk-rudzitis-1651623.html

Bupaeoypok: http://school-collection.edu.ru/
Bugeoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-
soedineniy Y pok (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-
organicheskikh-veshchestv-6447504 Mpe3eHTauus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-
uroku-klassifikaciya-organicheskih-soedineniy-
497334.html
https://infourok.ru/prezentaciya-nomenklatura-
organicheskih-soedinenij-5322147.htmi

Bupaeoypok: http://school-collection.edu.ru/ Ypok
(Aknacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-fizicheskie-i-
khimicheskie-svoistva-poluchenie-i-primenenie-
6890485

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-izomeriia-
nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-metan-i-ego-
gomologi-6579437 Buaeoypok (MHTepypoK):
https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/alkany-stroenie-
molekul-nomenklatura-fizicheskie-svoystva
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MeTaH 1 3TaH —

MpeseHTaymsa (MHPOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-

alkani-klass-1043265.html ¥'pok (Lindposas

6mbnmnoTeka): https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alkal/article
Ypok (PALL): https://resh.edu.ru/subject/lesson/6151/

Bugeoypok (MHTEPYPOK):

npocTenme 03.10.202 https://www.yaklass.ru/p/himija/10-
npeacTaBUTeNn 3 klass/uglevodorody-6579439/alkany-metan-i-ego-
a/IKaHoB gomologi-6579437
Ypok (Limpposas 6ubnmoteka):
AJKeHbl: COCTaB " 10.10.202 https://app.onlineschool-1.ru/10-
CTPOEHWE, CBOWCTBA 3 o klass/himiya/nepredelnye-uglevodorody-alk/article
Ypok (P3LL): https://resh.edu.ru/subject/lesson/5412/
iﬁgii:le;fuomnem% Ypok (AKnacc):https://www.yaklass.ru/p/himija/10-
npeacTaBMTeNN 17.10.202  klass/uglevodorody-6579439/alkeny-etilen-i-ego-
3 gomologi-6898889
a/IKEHOB
E ;;:::;chaﬂ MpeseHTayms (MHPOYPOK):
https://infourok.ru/prezentaciya-na-temu-poluchenie-
«[TonyyeHue aTuneHa 24.10.202 ; T
etilena-i-opiti-s-nim-klass-257772.html Buaeoypok:
v I/Iiiyl-leHVIe ero 3 http://school-collection.edu.ru/
CBOWCTB»
AnKagneHobl.
b neH-1,3 n
MZIZ%W anneH-1,3, Ypok (Limthposasi nabopatopus):
Monysenue 31.10.202  https://app.onlineschool-1.ru/10-
3 klass/himiya/alkadieny-kauchukil/article
CUHTETNYECKOTO

KayuyKa 1 pesiiHbl
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10

11

12

13

14

15

ANKNHbLI: COCTaB "
0CO6EHHOCTH
CTPOeHus,
rOMO/OrMYECKNiA pag.
AueTnneH —
NpoCTenLINiA
npeacTasuTesb
a/IKMHOB

Bbiyncnenus no
YPaBHEHUIO
XUMUYECKOI peakuun

ApeHbl: 6eH30 1
TONyoN. TOKCUYHOCTb
apeHoB

"eHeTNYecKas CBA3b
yrnesof0poAoB,
npuHagnexxawmnx K
pasIMyHbLIM Knaccam
MpupogHble
NCTOUHUKM
YrneBof0po0B:
MPUPOLHBIiA ra3 v
MonyTHbIEe HePTAHbIE
rasbl, He(hTb U
NPOAYKTbI eé
nepepaboTKu

MpupoaHble

14.11.202
3

21.11.202

3

28.11.202
3

05.12.202

3

12.12.202
3

Ypok (Linthposas 6nbnmoTeka):
https://app.onlineschool-1.ru/10-

klass/himiya/alkiny/article

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

himii-1253110.html Buaeoypok: http://school-
collection.edu.ru/

pok (Limthposast 6ubnmoTteka):
https://app.onlineschool-1.ru/10-

klass/himiya/aromaticheskie-uglevodorody-il/article

Ypok(P3LWU): https://resh.edu.ru/subject/lesson/4775/

Bupaeoypok: http://school-collection.edu.ru/ ¥ pok
(AKnacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/predelnye-nepredelnye-i-

aromaticheskie-uglevodorody-6892051

Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemist
ry/10-klass/predelnye-uglevodorody/prirodnye-

istochniki-uglevodorodov-pererabotka-nefti

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

Bupaeoypok
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NCTOYHWKN 19.12.202  (MHTEPYPOK):https://interneturok.ru/lesson/chemist
yrneBof0poAoB: 3 ry/10-klass/predelnye-uglevodorody/prirodnye-
MPUPOAHBIN ra3 n istochniki-uglevodorodov-pererabotka-nefti
MNonyTHbIE HEPTAHbIE Buaeoypok: http://school-collection.edu.ru/Ypok
rasbl, He(hTb 1 (AKnacc): https://www.yaklass.ru/p/himija/10-
NPOAYKTbI eé klass/uglevodorody-6579439/pererabotka-nefti-i-
NepepaéoTKy okhrana-okruzhaiushchei-sredy-6899731
KoHTponbHas paboTa
16 no pasgeny 26.12.202  Pewy OI'3:https://chem-oge.sdamgia.ru/
«YTNeBoaopoabl» 3
MpenenbHble
Pea Ypok (LimpoBsas
O[lHOaTOMHble .
6r6nmoTeka):https://app.onlineschool-1.ru/10-
17 CNUPTbI: METaHO/ U 16.01.202 - . i
5TaHOM. BOAODOAHAS 4 klass/himiya/odnoatomnye-spirtyl/article ¥ pok
+ BOAOPOA (P3LU): https://resh.edu.ru/subject/lesson/4769/
CBA3b
Ypok (Limpposas 6ubnmoteka):
MHOFoaTOMHbIE https://fipr_).onlmeschool—l.ru/lo_— _
CNpTH: klass/himiya/mnogoatomnye-spirtyl/article
18 STI/II'IeHr.J'II/IKOJ'Ib y 23.01.202  Bupeoypok (MHTEPYPOK):
4 https://interneturok.ru/lesson/chemistry/10-
FNLEPIH klass/spirty/osobennosti-himicheskih-svoystv-
mnogoatomnyh-spirtov-i-fenolov
deHonN: CTPOEHME _ . )
MOSIEKY/TbI, Bupaeoypok: http.//school-colIfactlon.edu.ru/
(u3nveckue 1 Bm,qeoypOK (MHTEPYPOK): .
19 30.01.202  hittps://interneturok.ru/lesson/chemistry/10-
XUMWUYECKNE ) L i
o 4 klass/spirty/osobennosti-himicheskih-svoystv-
CBOMCTEA, mnogoatomnyh-spirtov-i-fenolov
NPUMEHEHNe
20 Anbfervapi: Ypok (AKnacc): https://www.yaklass.ru/p/himija/10-
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http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547

(hopmasibaerng v 06.02.202  klass/aldegidy-ketony-karbonovye-kisloty-
auetanbaerug. 4 6780279/aldeqidy-i-ketony-6777547 Buaeoypok:
ALETOH http://school-collection.edu.ru/
OAHOOCHOBHbIE
npegenbHble Bm,qeo_ypOK (MHTEPYPOK): _
https://interneturok.ru/lesson/chemistry/10-
KapbOoHOBbIE ; -
21 KACTIOTbL 13.02.202  klass/karbonilnye-soedineniya-karbonovye-
' 4 kisloty/karbonovye-kisloty-stroenie-fizicheskie-
MypaBbiHas 1 svoystva-nomenklatura
YKCYCHas
lNpakTnyeckas Bupaeoypok: http://school-collection.edu.ru/
22 paboTa Ne 2. 20.02.20p  peserTalus (MHOOYPOK):
«CBoiicTBa pacTBopa 4 R https://infourok.ru/prezentaciya-na-temu-uksusnaya-
YKCYCHOW KUCNOTbI» kislota-4703820.html
CreapurHoBas 1 B  htto//school-collection.edu.ru/
ONENHOBAS KNCNOTBI, Bm,qeoypOK. Mttg._récpgc;g& fectlon.e u.ru
23 KaK npefcTaBuTenu 27.02.202 M,qeo_ypOK( ) )
BLICLLNX KADGOHOBBIX 4 https://interneturok.ru/book/chemistry/10-
P klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
Kucnot
MpeseHTayms (MHPOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-
Mbina Kak conu .
BLICLUNX KADGOHOBLIX zhiri-mila-i-sms-klass-3745775.html Buaeoypok:
24 KACTOT I/IXf\)/IO}O o0 05.03.202  http://school-collection.edu.ru/ ¥Ypok (AKnacc):
o W 4 https://www.yaklass.ru/p/himija/10-klass/slozhnye-
fencTene efiry-i-zhiry-6850158/myla-sms-6876211 Ypok
(P3LL): https://resh.edu.ru/subject/lesson/5952/
CnoxHble 3(upbl Kak Buaeoypok (MHTEPYPOK):
npou3BoHbIe https://interneturok.ru/lesson/chemistry/10-
25 12.03.202 . -
KapbOHOBbIX KACNOT. 4 klass/karbonilnye-soedineniya-karbonovye-

MAPONN3 CNOXHBIX

kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-na-temu-uksusnaya-kislota-4703820.html
https://infourok.ru/prezentaciya-na-temu-uksusnaya-kislota-4703820.html
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://infourok.ru/prezentaciya-po-himii-na-temu-zhiri-mila-i-sms-klass-3745775.html
https://infourok.ru/prezentaciya-po-himii-na-temu-zhiri-mila-i-sms-klass-3745775.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://resh.edu.ru/subject/lesson/5952/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry

ampos

Ypok (Linthposas 6nbnmoteka):
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-
efiry-zhiry/article

JKvpbl: rnaponus,
NPYMeHeHNe,

(Lmhposast bubnmoTeka): https://app.onlineschool-

26 B1ONIOrHECKaS POfib 1 19.03.202  1.ru/10-klass/himiya/slozhnye-efiry-zhiryl/article
4 Ypok (P3LU): https://resh.edu.ru/subject/lesson/5952/
XWpoB
Y NeBobI: COCTaS, Bupaeoypok: http://school-collection.edu.ru/
MpeseHTayms (MHPOYPOK):
Knaccugpukaums. ) ) -
BaxkHeliLLMe https://infourok.ru/prezentaciya-po-himii-na-temu-
27 ) 1 26.03.202  krahmal-klass-2833296.html ¥Ypok (Lindposas
MIPEACTABATENN. 4 6nbnmoTeka): https://app.onlineschool-1.ru/10-
I/IOK033, (PPYKTO32, klass/himiya/uglevody/article Y pok
caxaposa (POLU):https://resh.edu.ru/subject/lesson/6150/
MpeseHTayms (MHPOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-
krahmal-klass-2833296.html ¥ pok (AKnacc):
Kpaxman n https://www.yaklass.ru/p/himija/10-klass/uglevody-
28 Lennrnosa Kak 1 09.04.202 prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-
NpUpoaHbIe 4 6843938 Bupaeoypok (MHTEPYPOK):
nosMmMepsbI https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-
saharozy-krahmal ¥Ypok (P3LU):
https://resh.edu.ru/subject/lesson/5413/
KoHTposbHas paboTa
no pasgeny
29 «Kucnopoacogep»at, 1 16.04.202  Pewly EI'3:https://ege.sdamgia.ru/
ne opraHuyeckue 4
COeANHEHUA»
30 AMVHbI: METUIAMUH 1 Ypok (Linthposas 6nbnmoteka):



https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry1/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry1/article
https://resh.edu.ru/subject/lesson/5952/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-klass-2833296.html
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-klass-2833296.html
https://app.onlineschool-1.ru/10-klass/himiya/uglevody/article
https://app.onlineschool-1.ru/10-klass/himiya/uglevody/article
https://resh.edu.ru/subject/lesson/6150/
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-klass-2833296.html
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-klass-2833296.html
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://resh.edu.ru/subject/lesson/5413/
https://ege.sdamgia.ru/

N aHUNH 23.04.202  https://app.onlineschool-1.ru/10-
4 klass/himiya/aminy/article

AMWHOKMCNOTbI Kak
amoTepHble
opraHuyeckme

31 P 1 30.04.202  Bwupeoypok: http://school-collection.edu.ru/
COefUHeHNs, Nx 4
6nonormyeckoe
3HaueHwue. MenTuapl
Benku kak Ypok (LimpoBsas

39 npupoaHbIe 1 07.05.202 6|/|6n|/|_0TfaKa):thps:/_/app.onImgsch_ool-l.ru/lo-
BbICOKOMOJEKYNSAPHbI 4 klass/himiya/aminokisloty-belki/article
e CoefIMHeHns Ypok(P3LL):https://resh.edu.ru/subject/lesson/4743/
OCHOBHbIE MOHATHS Buaeoypok: http://school-collection._edg_.ru/ Ypok
UMY (Aknacc):https://www.yaklass.ru/p/himija/10-

33 Bb1COKOMOEKV/ISIOHbI 1 14.05.202  klass/vysokomolekuliarnye-soedineniia-vms-

.,y P 4 6880782/0snovnye-poniatiia-vms-reaktcii-
X COEANHEHNN polimerizatcii-i-polikondensatcii-6880783
OCHOBHbIE MeToAbl
CURTESS M (MH®OYPOK)
pe3eHTaLms

BbICOKOMOJEKYNAPHbI

34 X COe MHEHMVIy P 1 21.05.202  https://infourok.ru/prezentaciya-po-himii-na-temu-

A ' 4 plastmassy-volokna-i-kauchuki-6293998.html
lMnacTmacchl,
Kay4yKW, BO/IOKHA
OBLUEE KOJIMYECTBO 34

YACOB MO NPOIrPAMME



https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassy-volokna-i-kauchuki-6293998.html
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassy-volokna-i-kauchuki-6293998.html

11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bce KoHTpoJibH
ro ble paboThI

IIpakTHyec
KHe padoThl

Jara
H3y4eH
us

JIeKTPOHHBbIe HU(POoBHIE 00pa3oBaTebHbIE
pecypcbl

XUMUNYECKNiA
3anemMeHT. ATOM.
ONeKTPOHHaA
KOH(urypauus
aToMOB

05.09.20
23

Ypok (P3LU):https://resh.edu.ru/subject/lesson/6479/ Y poK
(Ummpposas 6ubnmoTteka):https://app.onlineschool-1.ru/11-
klass/himiya/osnovnye-svedeniya-0-stroenii-al/article

Meprognyeckuii
3aKOH U
Neprogunyeckas
cucTemMa XMMUYECKNX
anemeHToB . W.
MeHgeneesa, nx
CBA3b C COBPEMEHHOIA
Teopuei CTpoeHns
aToMO0B

3aKOHOMEpPHOCTH
M3MEHeHWNs CBONCTB
XUMUYECKNX
3/IEMEHTOB U KX
COEAMHEHWI MO
rpynnam u
nepuogam. 3HayeHue
NnepuoLNYecKoro
3aK0Ha 1 CUCTEMBI
XUMUYECKNX

12.09.20
23

19.09.20
23

Bupaeoypok: http://school-collection.edu.ru/ Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma

Ypok (Limthposasi 6ubnmoTeka):https://app.onlineschool-
1.ru/11-klass/himiya/periodicheskaya-sistema-

himichesk/article



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

anemeHToB A.U.
MeHpeneesa B
pasBUTUN HayKK

CTpoeHue BelllecTBa.
XuMmnyeckas cBsi3b,
eé BNabl; MexaHu3Mmbl

Ypok(P3LL):https://resh.edu.ru/subject/lesson/5911/
(Bugeoypok

06pA30BAHMS 26.09.20  (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10
o 23 -klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-
KOB&/1eHTHOW CBS3N. o
gibridizatsii
BopgopoaHas cBs3b
BaneHTHOCTb.
ANeKTpoOoTpPULATENLH
Buaeoypok
ocTb. CTeneHb i )
OKUCTIEHMS (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
Be eCTBa. 03.10.20 @ -klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-
MOIL'IIJIEK ASIDHOTO U 23 vozmozhnosti-atomov-himicheskih-elementov ¥pok
ynap (POLU):https://resh.edu.ru/subject/lesson/6332/
HeMOoneKyApHOro
CTPOEHUS
MoHATre 0
ANCMEPCHbIX
cuctemax. VICTUHHbIE Ypok (Limthposasi 6ubnmoTeka):https://app.onlineschool-
1N KonnongHole 10.10.20  1.ru/11-klass/himiya/dispersnye-sistemy/article Y poK
pacTBopbl. MaccoBas 23 (POLU):https://resh.edu.ru/subject/lesson/4939/
[l0N14 BeLlecTsa B
pacTtsope
Knaccugmkauma n B + htto:/schoolcollection.edu.ru/ I
HOMeHKNaTypa VTSZ%@?:O Ktt;.)H sc .;);) ;co elcitlo?.e u.ru -peseH;-au,-l{m
HEOPTAHNYECKVIX 17.10.20 ( _ ):https://in ourok.ru pr_ezentac_lya-po- imii-
. klass-geneticheskaya-svyaz-himicheskih-soedineniy-
COeIMHEeHNN. 23

["eHeTnUecKas CBSA3b

1236894.html



https://resh.edu.ru/subject/lesson/5911/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
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https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://resh.edu.ru/subject/lesson/6332/
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

HeopraHn4yeckmnx
BELLECTB, Pa3/IMyHbIX
KnaccoB

Knaccudgumkaums
XUMUYECKNX peaKLnii
B HEOpraHM4yeckom v
OpraHun4ecKoi
XUMWUK. 3aKOH
COXpaHeHMs Macchbl

Ypok (Lmpposas 6ubnmoTteka):https://app.onlineschool-
1.ru/11-klass/himiya/klassifikaciya-himicheskih-

8 BELLECTB; 3aKOH 23.10.20 reakc5/article Ypok
COXpaHeHs 1 (POLU):https://resh.edu.ru/subject/lesson/4938/
npespaLLleHns
3Heprum npm
XNUMUYECKUX
peakumnax
CKopoCTb peakuuu.
Ob6paTrMble peakumu. https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
9 31.10.20 - ; O
Xumnyeckoe himicheskih-reakcijl/article
paBHOBeCUe 23
MpakTnyeckas
paboTa Ne 1. Mpe3seHTaLms
«BnusHne (MH®OYPOK):https://infourok.ru/prezentaciya-uroka-
10 pas3INYHbIX PaKTOpoB 14.11.20  himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-
Ha CKOpOCTb 23 reakciy-3516838.html Buaeoypok: http://school-
XUMUNYECKO collection.edu.ru/
peakLumn»
ANeKTPONNTUYECKas Bugeoypok
11 anccoumayms. 21.11.20  (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
lNoHATKe O 23 -klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-



https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena

12

BOAOPOLHOM
nokasarene (pH)
pacTeopa. Peakuum
NOHHOI0 06MeHa.
"mpponus
OpraHMyecKmx u
HeopraHN4ecKmnx
BeLLeCTB

OkucnutensHo-
BOCCTAHOBUTE/bHbIE
peakuuu. MNMoHATHE 06
aNeKTponmse
pacrnnaBoB u
pacTBOPOB CO/EN

28.11.20
23

elektroliticheskaya-dissonaciya-
gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-
obmena

MNpeseHTaymnsA
(MH®OYPOK):https://infourok.ru/prezentaciya_okislitelno
-vosstanovitelnye reakcii_11 klass-481851.htm
Bupaeoypok: http://school-collection.edu.ru/

13

14

15

KoHTponbHas paboTa
no pasgeny
«TeopeTnyeckune
OCHOBbI XUMUU»

MeTannel, nx
MOOXEHME B
Meprogunyeckoit
CUCTEME XMMUYECKUX
anemeHToB 4. .
MeHpeneesa n
0COBEHHOCTH
CTPOEHMS aTOMOB.
O6wue hmsnyeckne
CBOWCTBA MeTa//0B

CnnaBbl META/1/10B.

05.12.20
23

12.12.20
23

Pewwy EI"3:https://ege.sdamgia.ru/

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

Ypok(P3LL):https://resh.edu.ru/subject/lesson/4961/



https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/

ANEKTPOXUMUYECKMIA 19.12.20  TMpeseHTaumsa (MHPOYPOK):
PS4, HANPSHXKEHNI 23 https.//infourok.ru/prezentaciya-na-temu-elektrohimicheskij-
MeTas1/10B ryad-napryazhenij-metallov-4703809.html
Bupaeoypok:http://school-collection.edu.ru/
Xummnyeckne
CBOVICTBA BaXKHENLLINX Buaeoypok(MHTEPYPOK):https:/interneturok.ru/lesson/
MeTannoB (HaTpui, chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-
16 < < 19.12.20
KaulMmn, Kanbuum, 93 ih-svoystva-schelochnye-metally-schelochnozemelnye-
MarHui, aftoMUHUIA) metally-alyuminiy
N NX COEAMHEHWI
Xummnyeckue
CBOICTBa Xpoma BIACOYPOK
17 ' 26.12.20  (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
Meau 1 ux :
o 23 -klass/osnovnye-metally-i-nemetally/perehodnye-metally
COeNHEHNN
Xummnyeckue
CBOWACTBa LMHKa Buaeoypok
18 ' 16.01.20  (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
Xenesa u ux )
o 24 -klass/osnovnye-metally-i-nemetally/perehodnye-metally
COeNHEeHNN
MpakTnyeckas
pabota Ne 2. : - N
"DeLleHme Ypok:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie
19 SKCIEOUMEHTATBHbIX 23.01.20  -ekspierimiental-nykh-zadach-po-tiemie-mietally
P 24 Bupaeoypok:http://school-collection.edu.ru/
3aflay no Teme
«MeTannbi»"
HemeTannbl, nx
MOJIOXKEHVE B Ypok (Linthposas 6nbnmoteka):https://app.onlineschool-
20 Mepuoanyeckon 30.01.20  1.ru/i11-klass/himiya/nemetally/article Y poK
cucTemMe XMMUYECKINX 24 (P3LL):https://resh.edu.ru/subject/lesson/5939/

anemeHToB /. U.



https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/

MeHpeneesa n

0C06eHHOCTH
CTPOEHMs aTOMOB
dunsmnyeckne
CBOWACTBa
HeMeTa/10B. Mpe3eHTaLms
21 Annotponus 06.02.20 (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
HemeTannoB (Ha 24 nemetalli-klass-2669698.html Buaeoypok:http://school-
npumMepe KMcnopoaa, collection.edu.ru/
cepsbl, hocthopa u
yrneposa)
XUMUYecKune o
CBOICTBA ra/10rEHOB Ypok (AKnacc):https://www.yaklass.ru/p/himija/11-
22 Cepbl 1 X ' 13.02.20  klass/kharakteristika-nemetallov-7269055/nemetally-viia-
. 24 gruppy-7265030
COeAVHEHUN
XUMUYeckue
CBONCTEA a30Ta Ypok(AK/acc):https://www.yaklass.ru/p/himija/11-
23 (ocothpa v U ' 20.02.20 | klass/kharakteristika-nemetallov-7269055/nemetally-va-
o 24 gruppy-7265028
CoeAVHEHUN
XUMUYeckue I
cBOViCTBA YT Nepoaa, Ypok(A Knacc_):https://www.vaklass.ru/p/hlm| |a/11—_
24 KDEMHUA V1 UX 27.02.20 | klass/kharakteristika-nemetallov-7269055/nemetally-iva-
o 24 gruppy-7265027
coeAvHEHWIA
[MprmeHeHne
o5 BaDKHEMLLINX 05.03.20 Mpe3eHTauma :https://myslide.ru/presentation/primenenie-
HelvleTann0|\3' n nx 24 nemetallov Bugeoypok:http://school-collection.edu.ru/
CoeAHEHUI
26 0O606LeHVE 1 Pewwy EI"3:https://ege.sdamgia.ru/
cucTemartmsauma 12.03.20 = Bupeoypok:http://school-collection.edu.ru/



https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://myslide.ru/presentation/primenenie-nemetallov
https://myslide.ru/presentation/primenenie-nemetallov
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/

27

28

29

30

3HaHWIA Mo Teme
«HemeTtannbi».
Bbluncnenusa no
ypaBHeHUAM
XUMUYECKUX peakLinii
N TEPMOXMMUNYECKUE
pacyéThl

MpakTnyeckas
paboTa Ne 3.
«PellleHne
3KCMepUMeHTa/IbHbIX
3afiay no Teme
"HemeTannbl"»

KoHTposnbHas paboTta
no Temam
«MeTtannbi» n
«HemeTansnbi»

HeopraHunyeckue n
opraHuyeckue
KUC/OTHbI.
HeopraHunyeckue u
opraHuyeckme
OCHOBaHMA

AMpOTEPHbIE
HeopraHuyeckue u
opraHuyeckue
CoeiVHEHUSA.
["eHeTMYecKas cBA3b
HeopraHM4yecKnx un

24

19.03.20
24

26.03.20
24

09.04.20
24

16.04.20
24

Ypok:https://multiurok.ru/files/reshenie-zadach-po-teme-
metally-nemetally-11-klass.html Bufeoypok:http://school-
collection.edu.ru/

Pewy EI3:https://ege.sdamgia.ru/

Ypok (P3LU):https://app.onlineschool-1.ru/11-
klass/himiya/neorganicheskie-i-organicheskie3/article

https://app.onlineschool-1.ru/11-

klass/himiya/neorganicheskie-i-organicheskiel/article

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

Bupaeoypok:http://school-collection.edu.ru/
Bugeoypok(MHTYPKPOK):https:/interneturok.ru/book/c
hemistry/11-klass/himiya-11-klass-rudzitis-g-e# Y poK

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



https://multiurok.ru/files/reshenie-zadach-po-teme-metally-nemetally-11-klass.html
https://multiurok.ru/files/reshenie-zadach-po-teme-metally-nemetally-11-klass.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie1/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie1/article
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/4960/

OpraHM4ecKmx

BELLIeCTB
Ponb xvmumn B
obecneyeHum :
o Buaeoypok:http://school-collection.edu.ru/
3KO/I0rMYecKon, FDeseHTaLMs
31 3HEpPreTNYeckom un 1 30.04.20 P 4 _ _
ULLEEOI 24 (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
» himiya-ekologiya-zdorove-3157847.html
6e3onacHoCTH,
pasBUTUN MeLULNHbI
MpeacTaBneHns 06
06LLMX HayYHbIX Ypok (Linchposas 6nbnmoteka):https://app.onlineschool-
32 npuHLmMnax 1 07.05.20 1.ru_/ll-kla_ss/himiva/himicheskaya-tehnoloqiva-
NPOMBbILLIEHHOTO 24 proizvl/article ¥Ypok
nony4eHuns (POLWU):https://resh.edu.ru/subject/lesson/3514/
BaXKHeMLLMX BeLLeCTB
enosek & Wpe nl/?li?iFCI)T;LFEVCI)ﬂK -https://infourok.ru/ i
33 BELLECTB U 1 14.05.20 (_ _ _ ):https://in ourok.ru prezentamva—na—ter_nu—
MATEDAAIOR 24 himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
P 4711080.htm!
Mpe3eHTaums
Xumunsa v 340p0BbE (MH®POYPOK):https://infourok.ru/prezentaciya-na-temu-
34 1 21.05.20 L
yesioBeka himiya-i-zdorove-cheloveka-803499.html
24 . i
Bupaeoypok:http://school-collection.edu.ru/
OBLUEE KOJIMYECTBO
YACOB 10 34

NMPOIrPAMME



http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-803499.html
https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-803499.html
http://school-collection.edu.ru/

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

o Xumus, 10 knacc/ MabpuensH O.C., O6LLECTBO C OrpaHNYeHHO
OTBETCTBEHHOCTbIO « APODA»; AKLMOHEPHOE 06LLIECTBO «l131aTeNbCTBO
«['pocBeLyeHme»

e Xumus, 11 knacc/ MabpuensH O.C., Octpoymos W.I"., Cnaakos C.A.,
AKUMOHepHoe 06LLecTBO «13aaTenscTBo «IpocBeLLeHre»

BBeanteBapnaHT

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA

Beeantel. Xumusa. MNMnaHnpyemble pesynbTatbl. CUCTeMa 3aaHmnil. 8—9 Knaccel:
nocobue ans yuntenein obueobpasosat. yupexaeHuin / A. A. KasepuHa, P. T.
WMBaHoBa, . KO. [lobpoTuH; nopa. pea. . C. Kosanesoi, O. b. JTornHosoit. — M.
lMpocBelleHue. — 2013. — 128 c.

2. Xrmust. TeMaTU4eckmin KoHTposb. 8-9 knaccbl / A. A. KasepuHa, I'. H.
MonyaHoBa, M. I'. CHacTnHa. — M.: HaumoHansHoe obpasoBaHue, 2022. — 160 c.
(PrOC. TemaTnyecKnit KOHTPOSb).

3. Ao6poTtuH 4. KO. KoHTponupyoLwas yHKLUMSA LLKObHOrO XMMUYECKOro
akcnepumeHTa // Xumus B wkone. — 2017. — Ne 3.

4. Epbirud 4. ., WnwkuH E. A. MeToanKa peLueHns 3a4a4 no XmMmmm: y4yeo.
nocobve AN CTyAeHTOB Mej. MH-TOB MO 61oA. U XuM. cnel,. — M.: MpocBseLLeHwe,

1989. - 176 c.



5. 3N0THMKOB 3. . XMNYECKNIA 3KCMEPUMEHT KaK CrieyMnyecknii MeTos
06yueHus // MNepBoe ceHTAGPS. — 2007. — Ne 24,

6. MonuaHoBa I". H., CHacTvHa M. I'. KonnyecTBeHHbIe OTHOLLEHWS B Xumnn //
XnUMmna ana WKonbHNKoB. — 2020. — Ne 4.

7. 0O6uwas metoamka oby4veHmsa xummn B Wwikone / P. I. ViBaHoBa, H. A.
ropoaunosa, 4. KO. 1o6poTuH 1 ap.; nog pea. P. I'. iBaHoBoi. — M.: ipoda,
2008. — 319 c. (Poccuiickasa akagemmsa obpasoBaHms — yumnTento). A.A. KaBepuHa,
P.I". MBaHoBa. 'n. HopmaTrBHas 6a3a XMMMUUEeCKoro obpa3oBaHusi B CpefiHein
LLKOJTE.

8.Xumus. PelleHne 3aaHMi NOBbILLEHHOIO U BbICOKOIO YPOBHS CIOXHOCTW.
Kak nonyuntb MakcumasnbHblin 6ann Ha EI3: yue6. nocobue / A. A. KaBepuHa,
. H. MonyaHoBsa, H. B. CeupuaeHkosa, C. B. CtaxaHoBa. — M.: VIHTeNneKT-

LieHTp,

2015. — 216 c.faHHbIe

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

BeegnteYpok (P3LU) https://resh.edu.ru

Ypok (HcnopTtan) https://nsportal.ru

(AKnacc) https://www.yaklass.ru

Bugeoypok (MHTEPYPOK): https://interneturok.ru

Mpe3eHTauus (MHpoypok) https://infourok.ru



Bubnnoteka LIOK https://m.edsoo.ru
Mpe3eHTauus (3HaHKO) https://znanio.ru
Pewy EI3: https://ege.sdamgia.ru/
Ypok : https://urok.1sept.ru

Ypok, npeseHTaunn:https://multiurok.rugaHHole
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