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MNOACHUTEJBHASA 3AIIMCKA
PabGouas nporpamma 1o XuMuUM Ha YpPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
pa3zpaborana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickoii @eaepauun», TpeOOBaHUN K pe3yJibTaTaM
OCBOCHMS (peAepanbHOl 00pa3oBaTENbHOM MPOTrpaMMbl CPEIHEro OOIIEro
ob6pazoBanus(DOI1 COO0), pEeACTaBICHHBIX B denepaibHOM
rocyJiapctBeHHOM oOpazoBaresibHOM cranjgapte COO, ¢ yuérom Konuenuuu
npenojaBaHus  ydyeOHOro nmnpeamera «XuMHUS» B 00pa3oBaTesbHBIX
opranmsauusax  Poccuiickon = ®Depepanuu, — peanu3yrOUMX  OCHOBHBIC
o0Opa3oBarenbHbIE TPOrPAMMbI, U OCHOBHBIX NOJIOKEHUI «CTpaTeruu pa3BuTUs
Bocriutanuss B Poccuiickon @enepaumn Ha wnepuoxa no 2025 ropa»
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).
XuMHsI Ha ypOBHE YINIyOJIEHHOIO M3y4Y€HHs 3aHMMAET BAXKHOE MECTO B
CHUCTEME €CTEeCTBEHHO-HayuyHOro oOpa3zoBaHusi ywanuxcs 10-11 xiaccos.
N3yuenne mnpenMera, peaqu3yemMoe B YCIOBUSX JudPpepeHIIMPOBAHHOIO,
npopuIbHOrO 00y4YeHHus, NPHU3BAHO OOECIEUUTh O00IIE00Pa30BATENbHYIO H
OOLIEKYJIbTYPHYIO TOJTOTOBKY BBITYCKHMKOB UIKOJBI, HEOOXOAUMYIO IS
ajanTauy UX K ObICTPO MEHSIOIMMCS YCIOBHUSM U3HHU B COLIMYME, & TAKXKe
JUIsL  TIPOJIOJDKEHHS  OOy4YeHHMsT B OpraHu3aunusx npoecCHuOHaIbHOTO
o0pa3oBaHMs, B KOTOPBIX XHUMHS SBISIETCSI OJHOM W3 NPUOPUTETHBIX
JUCLUIUIMH.
B nporpamme no XuMuM Ha3HaYeHUE MpeaAMeTa «XUMUS» MOIy4aeT
NoJpOOHYI0 HHTEPHPETALMI0 B COOTBETCTBMM C OCHOBOIIOJAraroIUMHU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIIEHHOCTH LENEH, COAep:KaHus,
pe3ynbTaToB OOy4YeHHs] U TPEOOBAHMI K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHIETENBCTBOM TOMY SIBJISIFOTCS CJEAYIOIIME BBIMOIHIEMbIE IPOrPAMMON MO
XUMUU QYHKIHH:
¢ UH(pOpPMAMOHHO-METOANYECKAs, pealn3alus KOTOpOoH obOecreurnBaeT
MOJIyYeHHE MPEJCTABICHUS O LEJSIX, COAEpkKaHUU, OOUIeH CTpaTeruu
oOy4eHMs, BOCIUTAaHUA UM pa3BUTUSA OOYYAIOIIMXCA CpEACTBAMU
MPEeIMETa, U3Yy4YaeMOr0 B paMKax KOHKPETHOTO NpoduIs;
® OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas npeaycMaTpuBaeT
OIpEJIEJICHHE: MPUHUUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIILHOCTH
U3y4YeHusl yueOHOro Marepuania, KOJIMYECTBEHHbIX U KaUE€CTBEHHBIX €TI0
XapaKTePUCTUK; OJIX0I0B K (POPMHPOBAHUIO COJEPKATENBbHON OCHOBBI
KOHTpPOJISL U OLIEHKM 00pa30BaTENbHBIX JOCTHKEHUU O00yYaroluxcs B
paMKax UTOrOBOH arTecTalvv B (POPME €IUHOr0 T'OCYAAPCTBEHHOIO
AK3aMeHa M0 XUMUHU.

[Tporpamma asist yriyOa€HHOTO U3yUEHUS] XUMUM:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COJEpKaHne, 0013aTENbHOE
JUIsL U3y4eHUs] B paMKaxX OTIENbHBIX NpoQuiel, MNpeaycMaTpuBaeT
pacnpesieieHue M CTPYKTYPUPOBAHHE €ro Mo KJlaccaMm, OCHOBHBIM
COJIep>KaTeJIbHbIM JIMHUSIM/pa3iesiaM Kypca;

e AT NPUMEPHOE paclipesielieHue y4eOHOro BpeMEHHU, PEKOMEHIYEMOI0O
JUTSL U3yYEHHUSI OTACIIbHBIX TEM;

® [pe/ularacT MPUMEPHYIO MOCICAOBATEIBHOCTh HM3YYCHHSI Y4eOHOro
MaTepuasa ¢ y4€TOM JIOTUKU OCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;



e a€T METOJMYECKYID MHTEPIPETAUUIO LEeNed M 3a]ad H3y4YeHUd
npeIMeTa Ha yIrIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX
NPUOPUTETOB B  CHUCTEME  CpeIHero  oluiero  oOpa3oBaHus,
COJIEP)KATEeIbHOM  XapaKTePUCTUKHU  IUIAHUPYEMBIX  pe3yJIbTaTOB
OCBOEHHMSI OCHOBHOI 00pa3oBaTEIbHOW MPOrpaMMbl CPEAHEr0 OOLIEro
o0Opa3oBaHMsl (JTMUYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAKKe
C YYETOM OCHOBHBIX BHUJOB Y4e€OHO-IIO3HABATEIbHBIX JACHUCTBUI
00y4aromierocst o OCBOEHUIO COAEPKaHUS MPEMETA.

[To Bcem Ha3BaHHBIM MO3UIMSAM B MpOTpaMMe MO XHUMHH MPETyCMOTPEHA
IPEEMCTBEHHOCTh € OOYYE€HMEM XUMHUU HAa YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a mpeaesiaMd yCTAHOBJIEHHOM MPOrpaMMoil MO0 XUMHUHU
00s3aTeNbHOM  (MHBAapUAHTHOM) COCTABJISIIOLIEH  COAEpX aHUs  y4EOHOro
npeaMera  «XHUMHsD» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUaTHBHOU
COCTABIJISIIOLICH, KOTOpas JIOJDKHA  OMNpEAeNATbCSl B COOTBETCTBUU  C
HaIpaBJIE€HUEM KOHKPETHOr0 Npoduiiss 00ydeHusl.

B cootBerctBuM ¢ koHuentyanbHeiMM nonoxeHusmu OI'OC COO o
Ha3HAYEHUU NPEeIMETOB 0a30BOro M YINIyOJIEHHOIO YpOBHEW B CHUCTEME
nudpepeHIMPOBAaHHOTO 00YUYEHHSI Ha YPOBHE CPEIHErO 0o0Iiero odopa3oBaHuUs
XUMHUSL Ha YpOBHE YIUIYOJEHHOrO H3y4Y€HHUs HaIpaBiI€H Ha pealu3aluio
IPEEMCTBEHHOCTH C TOCJIEAYIOIIMM JTarloM MOJYYEHUS XHUMHYECKOIrO
o0pa3oBaHMsI B paMKax HM3Y4YEHHUS CIELUUAJIbHBIX €CTECTBEHHO-HAYyYHBIX H
XUMHUYECKUX  JUCHUIUIMH B  By3aX W OpraHM3alusaX  CpPeIHEro
npodeccuoHanbHOro 00pa3oBanusi. B  93ToM CBSI3U U3yueHHE TMpeaMeTa
«XHUMHS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACHIMPEHHUE U YIiIyOJieHHe
TEOPETUYECKOH U TPAKTUYECKOW TOJATOTOBKM OOYYaIOIMMXCs, BBIOpPABIINX
onpenen€HHbld  Npopuib OO0ydeHHs, B TOM YHUCIE C IEPCIEKTHUBOU
NOCJIEAYIOUIEr0 TMOJyYeHHs] XHMHYECKOro O0pa3oBaHUsi B OpraHu3aiusax
npodeccuoHanbHOro oopazoBanus. Hapsiny ¢ atum, B cBete TpedoBanuit ®I'OC
COO « naHupyembIM pe3ysibTaTaM OCBOEHUs (perepalibHONM 00pa3oBaTebHON
IpOrpaMMbl CpelHEro ooOIero oOpa3oBaHMs H3Yy4YEHUE MpeaMera «XHUMH»
OPUEHTHUPOBAHO TAaKXE€ Ha pElIEHUE 3aJad BOCHHUTAHUS U COLMAIBHOIO
pa3BuTUs 00yUaromuxcs, Ha (OPMUPOBAHUE Yy HUX OOIIEMHTEIICKTYaJbHbBIX
YMEHUH, YMEHUI palMOHANIM3aluu y4eOHOTo TpyJa U 0OOOIEHHBIX CIOCOOOB
JEeSITeIbHOCTH, UMEIOITNX MEXIUCIUIUTMHAPHBIN, HAATIPEAMETHBIN XapakTep.

CocraBnsiomiuMu  npeamMeTa  «XUMHUS» Ha YpPOBHE  yriyOJE€HHOTO
U3YYCHUS ABISAIOTCS YriyOnéHHbIe Kypchl — « Opranndeckas xumus» u «OO0mras
U HeopraHuyeckas xumus». llpu omnpeaeneHuH MNOAXOJOB K OTOOpY H
CTPYKTYpPHOUM OpraHu3alliu COJEP>KaHUsl ITHX KypCcOB B MPOrpaMMe MO XUMHH
3a ocHOBY mnpuHsAThl nojoxeHus PI'OC COO o paznuuusix 06a30BOro u
yrayOJa€HHOTO YpOBHEN U3YUYEHUS IPEIMETA.

OcHoBy conepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYECKash XUMHS» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUH U
YMEHUH, OTHOCSIIMXCA K 0a30BOMY YPOBHIO M3Y4Y€HUs NpeIMeTa. JTa cUcTemMa
3HaHMM TOJydaeT OINpeAesIEHHOE TEOPETHUUYECKOE JIONOJHEHUE, MO3BOJISIOIIEE
OCO3HaHHO OCBOUTH CYIIECTBEHHO OOJbmIMi O00BEM (HaKTOJIOTUYECKOTO
matepuasa. Tak, Ha yriayOJ€HHOM YpPOBHE HM3y4EeHHMs IpeaMera obOecreueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMYECHHS OObEMA 3HAHUA O XHMHYECKHX
3JIEeMEHTaxX M CBOMCTBAX UX COECIMHEHHUI HAa OCHOBE PACIIMPEHUS U YIIIyOJICHHUS
IPEICTABICHUN O CTPOEHUH BEILECTBA, XUMUYECKON CBSI3H M 3aKOHOMEPHOCTSIX
NPOTEKaHUsl PpEeaKlMid, pacCMaTPUBAEMBIX C TOYKH 3PEHUS XUMHYECKOM
KAHETUKA W TEPMOAMHAMHKH. VI3yueHue TEepUOAMYECKOTO 3aKoHA U



[lepuoanyeckoid  cUCTEMbl  XMMHUYECKMX  JJIEMEHTOB  Oa3zupyercs  Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IMPEJICTABIECHUSAX O CTPOCHHHM aToMa.
XuMHUecKasi CBA3b OOBSICHAETCS C TOUYKU 3PEHUS SHEPreTUUECKUX M3MEHEHMIM
npu €€ 00pa3oBaHUM U Pa3pyLICHUH, a TAK)KE C TOUKH 3PEHUSI MEXAHU3MOB €€
oOpa3zoBaHus. [3ydyeHue THUIOB peakUuil gonoyHsercs (OpMHUPOBAHUEM
IPEICTaBICHUNA 00 3JIEKTPOXMMHYECKUX MPOLECCaX M 3JEKTPOJIU3E PACILIABOB
U pacTBOPOB BeWIECTB. B Kypce OpPraHMYecKOM XHMHUHU NPU PACCMOTPEHUU
PEaKIMOHHOM CIIOCOOHOCTHM COEIUHEHUN yaensieTcss oco0oe BHUMaHUE
BOIIpOCaM 00 3JIEKTPOHHBIX 3(d@eKTax, O B3aUMHOM BIHUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIHil.

Oco0oe 3HaueHHWE HMEET TO, YTO Ha COJIEp)KaHUE KypCOB XUMUU
yIayONE€HHOTO YpPOBHSA HW3Y4Y€HHUs JUIsl KJIAcCOB OIPEAENIEHHOIO Mpoduiisd
(rmaBHBIM 00pa3oM Ha MX CTPYKTYpy M XapakTep IOMNOJHEHUH K oOuein
CUCTEME MPEIMETHBIX 3HAHMUI) OKa3bIBAIOT BIMSHUE CMEXHBIE TPeAMETHI. Tak,
HanpuMmep, B COJAEpPNKAHUU MpeaMera il KIAcCOB XMMHUKO-(PU3UYECKOIro
npoduiig 6osblIoe 3HAaUeHHE OyayT UMETh 3JIEMEHThl Y4eOHOro mMarepuaia 1o
oOmel xumuu. [lpm u3ydyeHMH npeaMera B JAHHOM Ciyyae akLeHT Oyner
clellaH Ha OOIIHOCTh METOAOB IO3HAaHUSA, OOUIHOCTh 3aKOHOB M TEOpHUH B
XUMHUU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHasl TEOpHUsl (MOJEKYJSIpHAsI TEOPHs B
(¢u3KKe), 3aKOHbl COXPAaHEHHUS MAacChl M HHEPrUHU, 3aKOHBI TEPMOIAMHAMUKH,
AJIEKTPOJIN3a, IPEACTABICHHS O CTPOCHUHU BEILIECTB U JPYTOE.

B 1O e BpeMs B colepkaHUM MpeAMeTa ISl KJIAcCOB XHUMHKO-
Ounoaornyeckoro npo@uiist OoNbIINKA yIAeNbHbIA BeC OyAET UMETh OpraHu4ecKas
xumus. B 3TOM ciiyyae mpenocTaBisieTcsi BO3MOXKHOCTB sl Oosee
00CTOSITEILHOTO PACCMOTPEHUSI XMMUYECKOW OpraHuM3aliid KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K HNPUMEPY, TaKUE
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMHJbI, OEJIKH, YIJIEBOJbl, HYKJIECHHOBBIC
KHUCIOTBI U Jpyrue. Ilpu 3TOM 3HaHHSI O COCTaBE M CBOWMCTBAaX NpeICTaBUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEILIECTB CIY»KaT OCHOBOM MJIi W3Yy4YEHUs
CYIIHOCTH HpoueccoB (POTOCUHTE3A, IbIXaHMS], TUILEBAPEHUS.

B muiane ¢opMupoBaHusST OCHOB HAy4YHOIO MHPOBO33PEHHUS, OCBOEHUS
OOLIIEHAyYHbIX METOJIOB MO3HAHUS W ONBITA NPAKTUYECKOTO MPUMEHEHUs
HAy4YHbIX 3HAHUU H3y4YeHUE MpeaMeTa «XHUMHs» Ha YIIIyOJIEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEJAMETHBIX CBA3SIX C YUEOHBIMU MPEAMETAMU, BXOIALUIMMHU B
COCTaB  MpeAMETHBIX  oOsacteid  «EcTecTBEeHHO-HayuyHblE  MPEAMETHI»,
«Maremaruka 1 “”HpopMaTuka» U «PyccKuid A3bIK U JIUTEPATYpay.

[Tpn n3ydyeHun yuyeOHOro mpenMera «XuUMHsS» Ha YIriyOJEHHOM ypOBHE
Takke, KaKk Ha YPOBHE OCHOBHOTO U CpEIHEro oOmiero oobpa3zoBaHus (Ha
0a30BOM  ypOBHE), 3ajayedl  MEpPBOCTENECHHOM  3HAYUMOCTU  SBJISIETCS
dbopMupoBaHHE€ OCHOB HAayKM XHMHUU Kak 00JIaCTU  COBPEMEHHOTO
€CTECTBO3HAHUSA, NPAKTUYECKON JI€ATEIbHOCTH YEJOBEKa MW OJIHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. PelieHue 3Tod 3agauu Ha YrIyOJIEHHOM
YPOBHE W3Yy4Y€HUS MPEAMETA MPEANO0JIAaracT peaanu3altio TaKuX Lellel, KakK:

e (opmMupoBaHHME NPEACTABICHUI: O MaT€pUaIbHOM E€IUHCTBE MUDA,
3aKOHOMEpPHOCTSIX M IIO3HABAEMOCTU SIBJICHUI NPUPOABI, O MECTE
XUMHUM B CHCTEME €CTECTBEHHBIX HayK M €€ Beaylled pojau B
00€ecreyeHun YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA: B PEUICHUU
npo0JieM 3KOJIOTUYECKOM, IHEPreTUUECKON 1 MUIIEBON 0€30MacHOCTH,
B Ppa3BUTUM MEIMILMHBI, CO3JlaHUM HOBBIX MATEpUAJIOB, HOBBIX
MCTOYHUKOB SHEPIUH, B oOecrieyeHuun pPaMOHAIBHOTO
PUPOAOIIOIb30BaHUs, B (POPMUPOBAHMM MHUPOBO33PEHUS M OOIIEH



KyJIbTYpbl UE€JOBEKa, a TaKK€ DOKOJIOTMYECKH OOOCHOBAHHOIO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CPEJIE;

® OCBOCHHE CHCTEMbBl 3HAHUH, JICKAINIMX B OCHOBE XUMHYECKOU
COCTaBJIAIONIEH €CTEeCTBEHHO-HAYUYHOU KapTHHBI MUpa:
byHIaMEHTAIBHBIX MTOHATHH, 3aKOHOB M TEOPUNA XHUMHH, COBPEMEHHBIX
MIPEICTABIICHUIA O CTPOCHUH BEIIECTBA HAa PA3HBIX YPOBHSAX — aTOMHOM,
MOHHO-MOJICKYJIIPHOM, HaJIMOJICKYJIIPHOM, O TEPMOAMHAMHUYECCKUX WU
KHHETHYECKNX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX PEaKIuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOpAX M JUCIEPCHBIX CHCTEMax, 00
OOIMX HAYYHBIX MPUHIIMIIAX XUMUIECKOTO TIPOU3BOJICTBA;

e (QopmupoBanue 'y  oOydYarOlUXCA  OCO3HAHHOTO  TMOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHYCCKUX 3HAHWU 11 OOBSCHEHUS
KITFOUEBBIX HACH M TPOOJIEM COBPEMEHHOW XUMHH, JJISI OOBSICHCHHS U
MPOTHO3UPOBAHUS  SBJICHUH, HMEIONIMX  ECTECTBEHHO-HAYUYHYIO
NPUPOAY; TPAMOTHOTO peIIeHUs MpoOJieM, CBS3aHHBIX C XWMHUCH,
MPOTHO3UPOBAHUS, aHalM3a W OIEHKH C MO3UIUA HIKOJIOTHYECKOU
0e30MacHOCTH  TOCJEACTBUNA  OBITOBOM M MNPOM3BOJICTBEHHOMU
NEATETPHOCTH YEJIOBEKA, CBSI3aHHON C XUMHUYECKAM IPOU3BOJICTBOM,
MCIIOJIb30BAaHUEM U NIEPEepa0OTKOI BEILIECTB;

e yrayOJieHWe TpEeACTaBICHUH O HAyYHBIX METOJax IIO3HAHWSI,
HEOOXOJMMBIX IS MPUOOPETCHUS] YMEHHH OPUEHTHUPOBATHCS B MHPE
BCIIECTB M OOBSICHCHUS XUMUYCCKHX SIBJICHHH, WMEIOIIUX MECTO B
MPUPOJIE, B MPAKTHUCCKOU JIEATEILHOCTH U MIOBCETHEBHOMN KU3HMU.

B mnane peanm3anuu MEpBOOYEPETHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIIMX
(yHKUMNA HETOCTHON CHCTEMBbI CPETHEro 00IIero 00pa3oBaHMs MPU U3yYECHHUH
npenMera «XuMHUsS» Ha yrayOon€HHOM ypoBHE 0COOYI0 aKTyaJdbHOCTh
IpUOOPETAIOT TaKKE LETU U 3aJa4H, KaK:

® BOCIUTaHWE YOSKIEHHOCTH B IIO3HABAEMOCTH SBJICHUN MPHUPOIBI,
YBOKEHUS K MPOLECCY TBOpPUYECTBA B OOJACTU TEOPETHUUECKUX U
MIPUKJIAAHBIX UCCIICAOBAHUMA B XUMUHU, (POPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

® pa3BUTUE MOTHUBAIMM K OOYYEHHIO U TO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO U  CAMOBOCIIMTAaHHIO HAa  OCHOBE  YCBOEHUS
00LIEYEeIOBEYECKUX LIEHHOCTEM;

® pa3BUTHE I[IO3HABATEIHHBIX HMHTEPECOB, HWHTEIUICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN o0O0yvaromuxcsi, (pOpMUpPOBaHHE y HHX
CO3HATEJIBHOIO OTHOUIEHUS K C€aMOOOpa30BaHHUIO W HENPEPHIBHOMY
o0pa3oBaHUI0O KaK YCJIOBUIO YCIHEHIIHOM mnpodecCuoHanbHON U
OOIIIECTBEHHOM NEATEeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M TOTPEOHOCTHU B 3JJ0POBOM 00pa3e KU3HU;

e (opMUPOBaHWE YMEHHA M HaBHIKOB PAa3yMHOTO MPHUPOIOTOIL30BAHHSI,
pa3BUTHE  DKOJIOTHYECKOW  KyJbTYphl, TMPUOOPETEHHWE  OIbITA
00I111eCTBEHHO-TI0JIE3HOM IKOJIOTUUECKOU eI TEILHOCTH.

O6miee umMCIO dYacoB, NPEAYCMOTPCHHBIX IS M3YYCHUS XUMUU Ha
yIIIyOJICHHOM YPOBHE CpeJIHEro o01iero oopazoBanus, coctapisier 204 yacos:
B 10 kmacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 gaca B
HEJICITIO).



COIAEPKAHUE OBYUEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMMHU.

[IpenMer ¥ 3Ha4YeHUWE OPraHUYECKOW XHMMHUHU, MPEICTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAMHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YTIJepoJia: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMSI. BalleHTHbIE BO3MOXXHOCTH aToMa yriiepoja. XMMUYECKas CBSI3b B
OpraHUYECKUX COEAMHEHUSX. Tumnbel TUOpUIM3ALMH ATOMHBIX OpOUTaNIel
yriepoaa. MexaHu3Mbl 00pa3oBaHMs KOBAJIEHTHOM CBsI3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIbI NEpEeKpbIBAHUS aTOMHBIX OpOUTANIEH, G- U T-
cBa3u. OnuHapHasi, 1BOMHas M TpoiHas cBsi3b. CrocoObl pa3pbiBa CBSI3E B
MOJIEKYJIaX oOpraHudeckux BemiecTB. lloHsTHe O CcBOOOJHOM paauKalie,
HYyKJIeo(uiie u anekTpoduiie.

Teopust crTpoeHuss oOpraHudyeckux coennHeHud A.M. bytnepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYype MOJEKYd. 3HAaY€HUE TEOPHUH
CTPOEHHUS OPraHUYeCKHX COEAMHEHHH. MONeKyIsipHble U CTPYKTYpHbIE
dopmynbl.  CTpykTypHble (GOpMYyJbl pa3iM4HbIX BHUAOB: pa3BEPHYyTas,
COKpamléHHas, ckeneTtHas. M3omepus. Buasl wu3omepun: CTpyKTypHas,
IPOCTPAHCTBEHHAA. JIEKTPOHHbIE 3(P(EKThl B MOJEKYyJaX OPraHUYEeCKUX
COEIMHEHUH (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpencraBienne o kiaccuukanuum opraHuueckux BeuiecTB. [loHsaTue o
(GyHKUMOHAIBHOU rpymue. I'omomnorus. ['omonornueckue PAIBL
Cucremarnueckass HoOMeHKiarypa opranuuyeckux coenunenuit (IUPAC) wu
TPUBUAIbHBIE Ha3BAHUS OT/AEJbHBIX MPEACTaBUTENEH.

OcobeHHocTr U Kiaccu(uKalus OpraHnyeckux peakuuil. OKUucIuTenbHO-
BOCCTAHOBUTEJIbHBIEC PEAKLIUU B OPraHUYECKON XUMUH.

DKCNepUMEHTAIbHBIE METOJAbl HM3YUYEHHUs BEIIECTB M WX MPEBPALLECHUN:
O3HaKOMJIEHHME ¢ o0Opa3llaMu OpPraHMYecKHX BEIIECTB MU MaTepHallaMH Ha HX
OCHOBE, ONBITHI MO MPEBPAILICHUIO OPraHMYECKUX BELIECTB IMPU HArpeBaHUU
(m1aBieHue, oOyTJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEICH MOJIEKYJI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankansbl. 'oMonoruueckuit psij ankaHoB, oo0masi hopmysia, HOMEHKIIATypa
U U30Mepusl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
Sp’-ruOpuaM3anMs aTOMHBIX OpOUTanel yriuepoma, G-CBA3b. DU3MYECKHE
CBONCTBA AJIKAHOB.

XHWMHUYECKHE CBOWCTBA AJIKAHOB: PEAKLUHM 3aMELICHUS, W30MEpHU3aluH,
JNErUIPUPOBAHMS, TUKIU3ALNH, TUPOIU3a, KpeKuHra, ropeHus. [Ipeacrasnenue
0 MEXaHU3ME PEaKIUil paIuKaIbHOIO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE ATKAHOB.

[Muknoankanel. OOmas ¢opmyna, HOMEHKIATypa W H30MEpHS.
OCOOEHHOCTH CTPOEHHMSI W XUMHUYECKHX CBOMCTB MaJlbIX (LIMKJIOIPOINaH,
HUKJIOOyTaH) U OOBIYHBIX (LMKJIONEHTAH, LMKJIOTEKCaH) IIMKIOAJIKAHOB.
CriocoObl OJTyYEHHUsI U IPUMEHEHNE UKIIOATKAHOB.

Ankensl. ['omonoruueckuii  psj = alnkeHoB, oOmas  dopmyna,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJI
AJIKEHOB, Sp°-rHOpUAM3alMs AaTOMHBIX OpOWTanei yriepoaa, G- U T-CBA3M.
CrpykTypHas u reoMerpuueckas (uuc-tpaHc-) wuzomepus. Dusnyeckue



CBOWCTBA QJKEHOB. XHMHMYECKHE CBOMCTBA: pPEAKUMU IPUCOEIUHEHUS,
3aMEILEHUS B O-ITOJIOKEHUE TIPHU IBOMHOM CBSI3H, MOJTMMEPU3ALUU U OKUCIICHHS.
[IpaBmiio MapkoBHukoBa. KaudecTBEHHbIE peakIMM Ha JBOWHYIO CBS3b.
CriocoObl OJTy4YEeHHsI U IPUMEHEHUE aJIKEHOB.

AJnKaaueHsl. Knaccuduxanus aJIKaJIME€HOB (conpsiKEHHBIE,
U30JMPOBAHHBIE, KyMyauposannsie). OCOOCHHOCTU 3JIEKTPOHHOTO CTPOEHUS U
XUMHAYECKUX CBOWCTB COINPSOKEHHBIX IUEHOB, 1,2- m 1,4-mpucoennHeHUeE.
[Tonmumepuzanus conpskEHHBIX TUEHOB. CrocoObl MOMy4YeHUs U MPUMEHEHHE
AJIKaJMEHOB.

Anxusbl.  ['omoylormueckuii  pax  alkuHOB, oOmas  ¢dopmyra,
HOMEHKJIaTypa U HM30MEpHs. DJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJl ~QJIKWUHOB, SP-TMOpUIM3alMsl aTOMHBIX opOuTanedl  yriepoja.
@u3nyecKkue CBOMCTBA  AJKUHOB. XMMHYECKHE  CBOWCTBA:  pEakKiuu
OPUCOCIUHEHNU, JUMEpPU3ALMK W TpUMEpHU3auuu, okucieHus. KuciorHeie
CBOWCTBA QJKMHOB, HMMEIOIIMX KOHLEBYK TpPOWHYIO CBs3b. KadecTBeHHBbIE
peaklMy Ha TPOMHYIO CBA3b. CIIOCOOBI MOYYEHHUS! U IPUMEHEHHUE AJIKMHOB.

ApomaTtnueckue yrieBoaopojibl (apeHsl). ['oMogoruyeckuii psji apeHos,
obmast  gopmyna, HOMEHKJIATypa UM  HM30Mepus. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHUE MOJEKyIbl OeH3ona. dusmyeckue CcBOWCTBA
apeHoB. XMMHUYECKHE CBOICTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEILCHHUS
B OEH30JIbHOM KOJIBIIE U YIIEBOAOPOHOM PaJMKaje, peaKMi TPUCOECIUHEHNUS,
OKHCJeHHEe TromosioroB OeH3ona. IlpexncraBieHue 00 OpUEHTHPYIOLIEM
JNEUCTBUM 3aMECTUTENe B OEH30JIbHOM KOJIbIIE Ha HIPUMEPE AJIKWIbHBIX
paauKaIoB, KAPOOKCUIBHOU, THIPOKCUIIBHOW, AMUHO- U HUTPOTPYIIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHMX CBOWCTB crtuposa. llomumepuzanms
cruposa. CriocoOBbI Oy YCHNS ¥ MPHMEHCHUE apOMATHIECKHX YIIICBOAOPOIOB.

[Tpuponnsiii  ra3. IlomytHeie HedTsHble Ta3pl. Heptsr u €€
npoucxoxjeHue. KaMeHHbIld yroib U NpoAyKThl ero nepepabotku. CnocoObl
nepepaboTKu HEe(PTHU: MEePEeroHKa, KPEKUHT (TEPMUUECKUN, KaTATUTHUYECKHIN),
pudopmunr, nuposus. IlpoaykTtsl nepepaboTku HePTH, WX NPUMEHEHUE B
IPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBs3b MEX/Y PA3IMUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEeKTPOHHOE CTPOECHME TaJOre€HIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuun
3aMEILEHUs TaJloreHa Ha THAPOKCOTPYNIY, HUTPOIrpyIIly, UHAHOTPYyIIy,
amMuHOrpymiy. JIeficTBHe Ha TaJoOreHIPOU3BOAHBIC BOJHOIO U CIHPTOBOTO
pacTBopa mEnoun. BzanMoaeicTBue AMrajJoreHaakaHoB ¢ MAarHUeM U IIUHKOM.
[IonaTHE 0  METAUIOOPraHUYECKUX  COeAMHEHUsAX.  Mcmonb3oBaHue
raJIOTEHIPOU3BOJIHBIX YIJIEBOJOPOAOB B OBITY, TEXHHKE M MpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCHepUMEHTAIbHBIE METOAbl HM3YUYEHHUs BEIIECTB M WX MPEBPALLEHUIN:
u3ydyeHue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOJAOB  (pacTBOPUMOCTH),
KaueCTBEHHBIX PEaKUUi YIJIEeBOJIOPOJOB PA3IMUYHBIX KJIACCOB (00ECIBEUMBAHUE
OpOMHOI MJIM MOJHOM BOJBI, PACTBOpA NEPMAHIaHaTa Kajlusl, B3aUMOJEICTBUE
aleTUJICHa C aMMMAaYHbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapyXeHHEe yTiepoJa M BOJOPOJA B OPraHUYECKUX BEIIECTBAaX, MOJyUYECHHE
STWJIEHA M U3YYEHHUE €ro CBOWCTB, O3HAKOMIIEHHE C KosuiekiusamMu «Hedtb» u
«Yronb», ¢ oOpa3uaMu IUIACTMACC, KaydyKOB M PE3HUHBI, MOJEIUPOBAHUE
MOJIEKYJI YTI€BOAOPOJIOB U TAJIOT€HIIPON3BOIHBIX YTIE€BOAOPOIOB.

Kucnopoaconep:xamue oprannyeckue coeAnHeHHs.

[IpenenbHble onHOaTOMHBIE cnHUpThl. CTpoeHHE MOJEKyd (Ha HpuMepe
METaHoJIa W 3TaHoja). ['oMonorumueckuil psia, oOwmwas ¢dopmysna, U30MeEpus,



HOMEHKJaTypa M Kkjaccupukanus. Dusnyeckue CBOWCTBA MpPeNeSbHbIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOJHBIE CBSI3M MEXIY MOJIEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKUWU 3aMELIEHUs, JAETUAPATALHUH, OKHUCICHHUS,
B3aUMOJICCTBUE C OPraHUYEeCKMMHM M HEOPraHMYECKUMHU  KHUCIOTaMH.
KauecTBeHHass peakuusi Ha OJIHOATOMHBIE CHOUPTHL. JlelcTBUE 3TaHONa H
METaHoJIa Ha opraHu3M uejoBeka. CrocoObl MOMy4YeHUsT U MPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

ITpocteie 3¢gupbl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH PU3NYECKHUX
Y XMMHYECKUX CBOWCTB.

MHoroaToMHbl€ CHOUPTHI — ATUJICHIJIMKOIb W IHlepuH. dusndeckue u
XUMUYECKHE  CBOMCTBA:  pEaKIMU  3aMELIEHHUs,  B3aUMOJCHCTBUE  C
OpraHUYEeCKMMU M HEOPraHWYECKHMMM KHUCIIOTaMH, KaueCTBEHHas peakiusl Ha
MHOTOaTOMHbIE  cnupThl.  IIpencraBieHne O  MEXaHM3ME  peaKLHi
HyKJ1eopuibHOrO 3ameiieHus. JleiictBue Ha opraHu3zMm 4esoBeka. CrnocoObl
NOJIyYEHHS U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BIIMSHHAE THUAPOKCOTPYNIIBI U
o6eH3onbpHOTO siapa. dusnyeckue cBoiictBa peHosa. OCOOEHHOCTH XUMUYECKUX
cBOMCTB (eHosa. KauecTtBeHHble peakiuu Ha (eHon. TokcuyHOCTh (heHona.
Cnoco6nwI nonyueHus: U npuMenenue ¢penona. @enondopmanbaeruiHas CMoa.

KapOoHusibHbIE COEAMHEHUS — albJEruAbl U KETOHBL. OJEKTPOHHOE
CTpO€HHE KapOOHUJIBHON rpymmbl. ['OMonoruyeckue psajapl aabAErHI0OB U
KETOHOB, 0011as ¢popmMmyia, U30MepUs U HOMEHKIaTypa. Pu3nyeckre CBOWCTBa
aNbJETUOB MU KETOHOB. XHMHYECKHE CBOMCTBA aJbJErMIOB M KETOHOB:
peakuuu npucoeauHeHus. OKUCIEHUE albJer1I0B, KaYeCTBEHHbBIE PEAKIUU Ha
anbaerupl. CnocoObl MOyYeHUs! U IPUMEHEHHUE aJIbJIETH/I0B U KETOHOB.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOEHHS MOJIEKYJl KapOOHOBBIX KHCJIOT. M3oMepus W HOMEHKIATypa.
®du3nyeckue CBOMCTBA OJIHOOCHOBHBIX IPEIEIbHBIX KapOOHOBBIX KHCIOT.
Bonopoansie cBsI3u MeXAy MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XHWMHUYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peAKUUs 3TepU(UKALUU, PEAKLIUU C yYaCTUEM
YIJIEBOJIOPOJAHOTO pajukana. OCOOEHHOCTHM CBOWMCTB MYpPaBbUHOW KHCIJIOTHI.

[TonsiTne © MNPOM3BOAHBIX KApOOHOBBIX KHCIOT — CIOXHBIX Jdupax.
Muoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX U
apOMaTUYECKHUX KapOOHOBBIX KHCIIOT, JTMKapOOHOBBIX KHCIIOT,

TUAPOKCUKApOOHOBBIX KUCHOT. [IpeacTaBuTeny BbICIIMX KapOOHOBBIX KUCIIOT:
CTE€apUHOBAsl, NAJLMUTUHOBAS, OJIEUHOBAS, JIUHOIE6As, JTUHONEHOBAs KUCIIOTHI.
CriocoObl TOJTy4YeHHUsI U IPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. ['oMonoruueckuit psia, oodmas Gopmyiia, u3oMepus U
HOMEHKJIaTypa. PU3MUECKHE U XMMHYECKHE CBOMCTBA: TMAPOJIN3 B KHCIIOW U
HIEJIOYHOM Cpefe.

Kupsl. Ctpoenue, puznueckrue 1 XMMUYECKHE CBOKWCTBA KUPOB: THIPOJIN3
B KHUCJIOW M 1mienoyHoil cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIIMX
OCTAaTKHU HENPEIETbHBIX KUPHBIX KUCHOT. JKupsbI B mpupo/e.

Mp11a Kak COJIM BBICIINX KapOOHOBBIX KHUCJIOT, X MOIOIIIEE JCHCTBHE.

O6mas xapakrepuctuka yrieBojoB. Knaccudukanus yrieBosoB (MOHO-,
- WU Tonucaxapuabl). MoHocaxapuapl: IJIOKO3a, (PpyKTO3a, TrajlakTo3a,
pubo3a, ae3zokcupuO03a. OU3NYECKHE CBOICTBA M HAXOXKJIECHHE B MPUPOJIE.
doTocuHTE3. XHMHUYECKHE CBOMCTBA TUIFOKO3bl: PEAKIUM C Y4YaCTHUEM
CIUPTOBBIX M AJIbJECTUIHOW TPYIII, CIUPTOBOE MU MOJOYHOKHCIOE OpOKEHHE.
[IpumeHeHue TIIIOKO3bl, €€ 3HAaY€HUE B JKU3HEACITEIBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MalbTO3a M JIAKTO3a. BOCCTaHAaBIMBAKOIIME W



HEBOCCTAHABJIMBAIOLIME aucaxapuapl. ['napomms nqucaxapunos. Haxoxnenue B
npupose u npuMmeHenue. [lommcaxapuapl: Kpaxmall, TJIMKOT€H W LEJUII0JI03A.
CrpoeHne MakpOMOJEKYJ Kpaxmaia, IVIMKOre€Ha W LeJUIroio3bl. dusznueckue
CBOMCTBAa KpaxMmaja U LEJUIIOJI03bl. XHWMHUYECKHME CBOMCTBA Kpaxmalia:
TUAPOIN3, KA4eCTBEHHAs peakuus ¢ HOoAOoM. XHUMHUYECKHE CBOMCTBA
LEJUIIOJIO3bl:  THPOJIU3, TModydyeHue »¢upoB newnonao3bl. [lonsartue 00
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alle€TaTHBIHN MIENK).

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALLICHMM:
pPacTBOPUMOCTh PA3JIMYHBIX CHOUPTOB B BOJE, B3aMMOJEUCTBHE ATaHONA C
HaTpUEM, OKHCJIEHHE 3TWIOBOTO CIIMPTA B AJIBJAETHJ HA PACKAIEHHOW MEIHOU
IIPOBOJIOKE, OKHCJIEHHE 3THJIOBOTO CIHPTa AUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha allbJIeruabl (C
rugpokcugom nuammuHcepeOpa(l) u  runmpoxcumom  wmenu(Il)), peaxuus
mmmnepuHa ¢ rugapokcugom  meau(ll), xumudeckue CBOWMCTBA pacTBOpa
YKCYCHOM KHCJIOTBI, B3aWMOJICWCTBHME pPACTBOpPA INIKOKO3bl C THAPOKCUAOM
meau(11), B3aumoelicTBre Kpaxmallia ¢ HOJOM, PELIEHUE SKCIEPUMEHTAIbHBIX
3amay o temam «CrupTthl U QeHonb», «KapOoHOBbIE KHCIOTHL. CIOXKHBIE

3¢hupbD.
A3oTcoaep:Kale OpraHnyecKue coeIMHeHMsI.
AMHUHBI — OpraHuYecKkue MpPOU3BOJHbIE amMMuaka. Kraccudukarus

aMUHOB: anudaTUuyecKue U apOMaTHYECKUE;, TEPBUYHBIC, BTOPUYHBIC U
TpeTtuuHbie. CTpoeHHE MOJIeKYJI, oOmas Gopmyiia, U30MepHsi, HOMEHKIIATypa U
¢u3nueckre cBoilcTBA. XUMHUYECKOE CBOMCTBA alM(paTUYECKUX aMHUHOB:
OCHOBHBIE CBOMCTBA, aIKWJIMPOBAHKUE, B3aUMOJICUCTBUE MEPBUYHBIX AMUHOB C
a30TUCTON KUCHOTOW. COJM aTKUIAMMOHMUSL.

AHWINH — TPEJCTaBUTEIh AMUHOB apomaTrudeckoro psga. CrpoeHue
aHuWiIMHA. B3auMHOE BIMSHME Tpynn aTOMOB B  MOJIEKYJI€ aHUJIMHA.
Oco0eHHOCTH XMMUYECKMX CBOMCTB aHWIMHA. KadyecTBEHHbIE peaklMu Ha
aHunuH. CrnocoObl MOJydYeHUss M NpUMEHEHHE anu(aTUYeCKUX aMHUHOB.
[TonyueHne aHWIMHA U3 HUTPOOEH301/1a.

AmuHokucnotel. Homenknartypa u nuzomepus. OTiebHbIE NPEICTABUTENN
0-aMUHOKMCJIOT: TJUIMH, ajaHuH. dusuueckue CBOWCTBA aAMHHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aAMHUHOKHUCIOT Kak aM(OTEpHBIX OpPraHUYECKUX
COCAMHEHUN, peaklus MOJUKOHACHCAIlUU, OOpa30BaHUE TMENTHIHOU CBS3HU.
buonoruueckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 MENTH/IOB.

benku xak npupoaHsie nonumepsl. [lepBuuHas, BTOpUYHAs U TPETHUYHAS
CTPYKTypa O€lKOoB. XMMHUYECKHE CBOMCTBa OEJIKOB: TMIPOJIM3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCIEepUMEHTaIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M HUX MPEBPAILCHUI:
pacTBopeHue OCJIKOB B BOJIE, JeHATypalus OCJIKOB MPU HArpeBaHUU, LIBETHHIC
peakiuu Ha O€JKU, pEeIIeHHEe OHKCHEPUMEHTAJbHBIX 3aJad 10 TeMaMm
«A3oTcoAepkale  OpraHudeckue  coenuHeHus’» U «Pacno3HaBaHue
OPTraHUYECKUX COCTUHEHUN.

BbicokomoJieKyJIpHBbIE COeTMHEHUS .

OCHOBHBIE TIOHSITUS XUMHHU  BBICOKOMOJICKYJISIPHBIX  COEIUHEHMI:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEAHSS
MoJIeKyIsipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJISPHBIX
COCAMHEHUN — TOJIMMEPU3ALIUS U TTOJIMKOHICHCAIIHS.

[Tonumepnbie Matepuanbl. [lnacTmacchl (MOJUATUIIEH, MOJUIPOIUIICH,
MOJIMBUHUWIIXJIOPU/I, TOJUCTUPOJ, MOJIUMETUIMETAKPWIAT, MOJIUKapOOHATHI,
noJMdTHWICHTEpedTanaT). Y Tmin3anus 1 nepepadboTka riacTuka.



DnacToMepbl:  HATypaJbHbIA  KaydyK, CHUHTETHYECKHE  Kay4dyKu
(OyTaareHOBbI|, XJIOPONPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIC
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tomumepst CIELUAIIBHOTO Ha3HA4YCHUS (Tedmon, KeBJjap,
AJIEKTPOIPOBOASIINE MTOJIUMEPHI, OMopa3iaraeMble MOJIUMEpHI).

DOKCHepUMEHTAIbHBIE METOAbl HM3YUYEHHUs BEIIECTB M WX MPEBpPALLECHUN:
O3HAaKOMJIEHWE ¢ oOpa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IlacTMacC, KaydyKoB, PpEIICHHE 3KCHEPUMEHTAIbHBIX 3a/Jady [0 TeMe
«Pacnio3HaBaHue M1aCTMACC U BOJIOKOHY.

Pacuérnbie 3anaun.

Haxoxnenue MolieKyJsipHOM (POpPMYJIbI OPraHMYECKOrO0 COEAMHEHUS IO
MacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKICHHUE
MOJICKYJISIPHOM (DOPMYJIBI OPraHUYECKOrO COEIUWHEHHsS 10 Macce (00bEMY)
MPOJYKTOB CrOopaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOTYKTOB
peaKklMy W/WIM UCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (POpPMYIIbI
OpPraHUYECKOr0 BEIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
NOJIYYEHHMSI, ONPEIECIICHUE 0N BBIXOJIa MPOIYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peasmzannss MeXNpeIMETHBIX CBA3EH NPU HW3YYEHUM OPraHUYECKOU
xumun B 10 kjacce OCYHIECTBISETCS Yepe3 MCIOJIb30BaHHE Kak OOIIHNX
CCTCCTBEHHO-HAYYHBIX TOHSATUH, TaK WM TOHATHHA, MPUHATHIX B OTIEIBHBIX
peIMETaxX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAY4YHbIE€ TMOHSATHUSA: SBJIEHUE, Hay4yHbId (akKT,
TUI0TE3a, TEOpHs, 3aKOH, aHajiu3, CUHTE3, Kiaccuukauus, HaOIIOJCHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIENb, MOJIETTUPOBAHHUE.

®dusuka: MaTepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa,
SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PM3MUECKUE BEIMYMHBI, €IUHULIBI U3MEPEHUs, CKOPOCTb, SHEPIHUs,
Mmacca.

buonorusi: kinerka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBINA M reTepoTPOPHBIN THUIT TUTaHUSA, OpOKEHHE,
(doTOCHUHTE3, [bIXaHHUE, OEJIKH, YIJIEBOJbI, >KUPbL, HYKIEHMHOBBIE KHCIIOTHI,
(hepMEHTBHI.

I'eorpadusi: nmose3Hple HCKOMaeMble, TOIIINBO.

TexHonorus: NHUIIEBbIE MPOIYKThI, OCHOBBl PalMOHAIBHOTO MUTAHUA,
MOIOUIUE CPEJICTBA, MaTEPHAIbl U3 UCKYCCTBEHHBIX M CUHTETHUECKUX BOJIOKOH.

11 KIIACC

OBILIAS N HEOPITAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMHUHM.

AtoM. CoctaB aTOMHBIX fAxep. XUMHUYECKUU OdieMeHT. M30Tomsbl.
CtpoeHue 3JeKTPOHHBIX 000JI0YEK ATOMOB, KBAHTOBBIE YHCIIA. DHEPTETUUECKHE
YPOBHM M MOAYPOBHU. ATOMHBIE opOuTanu. Krnaccupukamuss XUMUYECKHUX
AJIEMEHTOB (s-, p-, d-, f-anemenThl). Pacnpenenenue 3MeKTPOHOB MO aTOMHBIM
opOuTansM. OJEKTPOHHbIE KOH(MUIypallud aTOMOB 3JIEMEHTOB IE€PBOrO—
YeTBEPTOro MEPUOJIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JIE€KTPOHHbIE
KOH(MUTypallMi HOHOB. DJIEKTPOOTPULATEIBHOCTb.



[lepnognuecknii 3akoH u llepuonmueckas cucremMa XHMHYECKHUX
anementoB  J[.MI. MengeneeBa. CBs3p NEPUOJMYECKOTO  3aKOHA W
[Ieproanyeckoli CHCTEMBI XMMHMUYECKHX JJIEMEHTOB C COBPEMEHHOW TEOpHEH
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMS CBOWCTB XMUMHYECKHUX
3JIEMEHTOB U 00pa3yeMbIX MMM IMPOCTHIX U CIOXKHBIX BEIIECTB MO IpynnaMm H
nepuoaam. 3Ha4eHue nepuoandeckoro 3akona J1.1. Menneneena.

XUMHUYECKAsT CBA3b. BHUIBI XMMHWYECKOW CBS3M: KOBAJICHTHAs, MOHHAs,
MeTainyeckas. Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOM CBS3U: OOMEHHBIN U
JOHOPHO-AKIENTOPHbIA.  DHEpruss W JUIMHA  CBA3U.  [loJmsApHOCT®,
HaIIPaBJICHHOCTh W HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble CBs3H.
Bonoponnas cBa3b. MeXMONEKYISIPHBIE B3aUMOIECHCTBHS.

BaneHTHOCTP M BaJleHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b DJIEKTPOHHOM
CTPYKTYpPhl MOJIEKYJl € HMX T[E€OMETPHUYECKMM CTpOCHHEM (Ha Mpumepe
COEIMHEHH 3JIEMEHTOB BTOPOIO MEPUO/IA).

[IpencraBieHre O KOMIUIEKCHBIX COEIMHEHHUAX. COCTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTeib,  JIMTAHJbl.  3HAYE€HUE  KOMILUIEKCHBIX
coequHeHni. [loHATHE O KOOPAMHAMOHHOW XUMHH.

BemecTtBa MOJEKYIAPHOTO M HEMOJIEKYJISPHOTO CTPOCHMs. THIbI
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOKMCTBA BEILIECTB.

[TonsiTue o aucnepcHeix cucremax. Mctuanasie pactBopsl. lIpencraBinenue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHUS KOHUEHTpAIMU PacTBOPOB:
MaccoBas J10J1s1 BEUIECTBA B PACTBOPE, MOJISIpHAsl KOHLEHTpauus. Hacelennsie
Y HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTamioruaparst.

Knaccudukanus 1M HOMEHKIATypa  HEOPraHMYECKMX  BEIECTB.
TpuBrnanbHble Ha3BaHUA OTHAEIBHBIX IPEICTABUTENEH  HEOPraHUYECKUX
BEILIECTB.

Knaccudukanuss  XMMHUYECKMX  peaklMil B  HEOPraHUYECKOW U
OPraHUYECKOM XMMHUH. 3aKOH COXPAaHEHUS MAacCChl BEIIECTB; 3aKOH COXPAHEHUS
U TPEBpAIlCHMs] HPHEPrUU MPU XUMHUYECKHX peakuusax. TemnoBbie 3(Q(EeKThI
XUMHAYECKUX peakuuii. TepMOXUMHUECKNE YPABHEHHS.

CKOpOCTh XMMHYECKOM peakuuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX
(daktopoB. ['oMoreHHble U reTeporeHHble peakuuu. Katanus u kaTanu3aTopsl.

OOparumble U HeoOpaTUMbIE peakUuu. XHUMHYECKOE paBHOBECHE.
KoHcranTa xumudeckoro paBHoBecus. (DaKTOpHI, BIMSAIONIME HA IOJIOKEHHE
XUMHYECKOTO PABHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPAlMU BEILECTB,
ydacTByromux B peakuuu. [Ipuanun Jle [larense.

Onektponutuyeckas auccouuanus. CuiibHble W cja0ble AJIEKTPOJIUTHI.
Crenenp aucconmannu. Cpena BOJHBIX pacTBOPOB: KMCJIOTHAs, HEMTpabHAasi,
menovyHas. Bonoponnwiii mokaszatens (pH) pactBopa. I'muponus  coneil.
Peakuuu nonHoro oomeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE  peakund. CTeneHb OKHUCIICHHUS.
Okucnurens M BOCCTAHOBUTEIND. [Ipomecchl OKHCIEHHSI M BOCCTAaHOBJICHUS.
BaxHeiilline OKUCIUTENN M BOCCTAHOBHUTENU. METOJ 3lEKTPOHHOro OanaHca.
DJIEKTPOJIN3 PaCTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALLCHMI:
pa3JIoKEHHUE MEPOKCHAA BOAOPOAA B IPUCYTCTBHM KaTajau3aTopa, MOIEIH
KPUCTANIMYECKUX  PElIETOK, IPOBEICHUE peakluil HOHHOro oOMeEHa,
ONIPENEIICHUE CPENIbl PACTBOPOB C MOMOIIBIO MHAUKATOPOB, U3YUYECHHUE BIIMSIHUSA
paznuYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEAKIMH U IOJIOXKEHUE
XUMHYECKOTO PAaBHOBECHSI.

Heoprannyeckasi Xummusi.



[lonoxenne HemerauioB B llepuonnueckol cucTeMe XUMHUYECKUX
anemeHntoB J.M. MengeneeBa M OCOOCHHOCTM CTPOEHHSI HMX aTOMOB.
duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha HpUMeEpe
KHCJIOpOJa, cephbl, hochopa u yriepoaa).

Bonopona. Ilonyuenue, ¢puzndyeckre 1 XUMUYECKUE CBOWCTBA: PEAKIIUU C
METAUIAMM W HEMETa/UlaMH, BOCCTAaHOBHUTEJIbHBIC CBOWCTBA. ['mMapunebl.
TomIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B npupoje, cnocoObl NOIyYeHus, PU3nyeckue u
XAMUYECKUE CBOIICTBA. ["anoreHoBOIOPOIBL. Baxueitmue
KHUCIIOPOACOJIEpKAIIMNE  COCIMHEHUA  TalloreHoB.  JlaboparopHble U
IPOMBIIIIEHHBIE CLIOCOOBI MOTYUY€eHUs rajoreHoB. [I[puMeHeHne rajJoreHoB U ux
COEIMHEHU.

Kucnopon, 030H. JIabopaTopHbie U MPOMBIILICHHBIE CIIOCOOBI MOTYUYCHUS
kucinopona. Puznueckrue U XMMHUYECKUE CBOWCTBA U MPUMEHEHHE KUCIOPOJa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxnenue B mpupojie, CHocoObl TOyuyeHuUs,, (U3UYECKHE U
xumuueckue cBoictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), oxcua
cepri(VI). CepHucras u cepHas KUCJIOTHI U UX coju. OCOOEHHOCTU CBOMCTB
cepHOM KUCIIOTHI. [IpumMeHeHne cepbl U €€ COETMHEHN.

A3zor. HaxoxaeHue B mpupone, CIOCOObl MOJYyYEHHs, (PU3NYECKHE U
XMMHUYECKUE CBOMCTBA. AMMMAaK, HUTpuAbl. OKcuapl azora. A30THCTasg H
a30THas KHUCJIOTBI W HUX coJdu. OCOOEHHOCTHM CBOMCTB a30THOM KHUCIOTHI.
[TpumeHeHue a30Ta ¥ €ero COeIMHEHU. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenue B mpupojie, CrocoObl MoaydeHus, (U3ndeckue u
xumuueckue cporictBa. @ochuasl u dochun. Oxcunbl dhochopa, dhochopHas
kucinota u e€ conu. [Ipumenenue dochopa u ero coenunenuit. dochopusie
yA0OpeHUs.

Yriepoa, HaxoXJAeHUE B TpUPoJe. AJIOTPOIHbIE MOJU(PUKAIUY.
®du3nyeckue M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX
yriepoaom. Oxcup yraeponaa(Il), okcua yrinepona(IV), yroiabHas kucinoTa u e€
coJid. AKTUBHPOBAHHBIN YroJib, agcopouus. Oymnepensl, rpadeH, yriepoaHbie
HAaHOTPYOKHU. lIprMeHeHne MNpoCThIX BEUIECTB, OOpPa30BaHHBIX YIJIEPOJIOM, H
€r0 COEJMHEHHU.

Kpemuuii. Haxoxnenue B nmpupoje, ciocoObl MoiayyeHus, pusndyeckue u
xumudeckue cBorctBa. Okeuna kpeMuusi(1V), kpeMHueBast KUCIO0Ta, CUITMKATHI.
[IpumeHeHne KpemHus U €ro coeauHeHui. CTEKI0, €ro MOJIy4YeHUe, BUJIbI
CTEKJIa.

[Tonoxenne MerawioB B llepmogmueckoit cucTeME XMMHYECKHX
aneMeHTOB. (OCOOEHHOCTH CTPOECHMSI DJEKTPOHHBIX OOOJIOYEK aTOMOB
meTtamioB. O6mue guznyeckue cBoiicTBa MeTaIoB. [IpuMeHeHrne MeTaioB B
ObITy 1 TexHuKe. CriaBbl METaJIOB.

DJIEKTPOXUMHUYECKUN psAJl HampsbkeHud MeTauioB. OOmmue crnocoObl

NOJIyYEHUS METaJJIOB: TUAPOMETAILTYPrus, NUPOMETAILUTYPIHS,
anekTpoMmerasuryprus. Ilonsarue o koppo3un MetamioB. CrnocoObl 3alIUTBl OT
KOPPO3HUHU.

O6mas xapakrepuctuka metamioB [A-rpynnsl [lepuoanueckoil cuctemsl
XUMUYECKUX OJJeMeHTOB. Harpuit u kanmii: mnonydenue, (U3MYECKUE U
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEUHEHUM.

O6mas xapakrepuctuka MetauioB [IA-rpynmel [lepuonuueckoit cuctemsl
XUMUYECKUX JJEMEHTOB. MarHuid W KajablUi: MOJdydeHue, (U3UYECKUe Hu



XUMUYECKUE CBOMCTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB U UX COEAMHEHMII.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmoOMHHMI: TIOlydeHHE, (U3MYECKHWEe U XMMHUYECKHE CBOMCTBA,
IPUMEHEHUE MPOCTOrO BEIIECTBA M €ro COeAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCHJA Y TUIPOKCHUIA ATFOMUHMUS, THIPOKCOKOMIIEKCHI aTFOMUHHSL.

OO6mast xapakTepucTMKa MeTauioB 1o0ouHbIXx mnoarpynn (b-rpynm)
[leproanveckor CHCTEMBI XUMUYECKHX AJIIEMEHTOB.

PuznuecKkrne 1 XMMUYECKHE CBOMCTBA XpOMAa U €ro coeaAnHEeHU. OKCHIbI
u rugpokcuibl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u AUXpoMaThl, UX
OKHCIIUTEINIbHBIE CBOMCTBA. [lonydeHne u npuMeHeHne xpoma.

@u3znyeckne M XUMHUYECKHME CBOMCTBA MapraHua M €ro COCIUHEHHM.
Baxwneiimme coenunenuss wmapranua(ll), wmapranna(IV), wmapranua(VI) wu
mapranua( VII). [lepmanranat kanausi, €ero OKUCIUTEIbHBIE CBOMCTBA.

dusznueckne M XHMHUYECKHE CBOMCTBA JKEJI€3a MU €ro COEOUHEHHM.
Oxkcupapl, rugpokcuasl u conu xeneza(ll) u xeneza(Ill). Ilomyuenue wu
IIPUMEHEHME JKEJIE3a U €ro CIUIABOB.

Ou3nYeCcKrue 1 XMMUYECKUE CBOMCTBA MEU U €€ coennHeHui. [lonyuenue
Y IPUMEHEHUE MEIN U €€ COeTMHEHUI.

[MuHk: nomydeHue, puU3MYecKUue U XUMUYECKHE cBoMcTBa. AM(pOTEpHbIE
CBOMCTBAa OKCHJA W TUAPOKCHAA LHMHKA, THIPOKCOKOMIUIEKCHI IIMHKA.
[TpumMeHeHue UHKA U €ro COeAMHEHUIA.

DKCHepUMEHTAIbHBIE METOAbl HM3Y4YEHHUs BEIIECTB M WX MPEBPALLECHUN:
u3yueHue oOpas3loB HEMETAJUIOB, TopeHue cephl, dhocdopa, xene3a, Maruus B
KHCIIOPOJIE, M3YyYEHHUE KOJUIEKIMM «MeTajulbl M CIUIaBbl», B3aMMOJEWCTBUE
HICJIOYHBIX W IIEJIOYHO3EMENbHBIX METaUIOB €  BOJOM  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUAIIOB), B3aMMOJECHCTBME LMHKA M JKele3a ¢
pacTBOpaMM KHUCJIOT W IIENOYEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKHE
AQHMOHBI, KaTHOH BOJOPOJAa W KAaTHOHbI METAUIOB, B3aMMOJEUCTBUE
TUAPOKCUIOB ATIOMHUHHUS U IIUHKA C pACTBOPAMM KHUCJIOT M IIEJIOYEN, pelICHNE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 1o TemMaM «l anorensn», «Cepa v €€ coeUHEHUs»,
«A30or u Qochop M uX coenuHeHUs», «MeTamibl TJIABHBIX MOAIPYII,
«Mertasibl TOOOYHBIX TOATPYIIID.

XuMHuS U KU3Hb.

Pons xumum B oOecrnieueHMHM YCTOMYMBOIO pa3BUTHSl YEJIOBEYECTBA.
[TonsiTue 0 Hay4HbIX MeETOAAX TMO3HAHUS U METOJOJIOTMM HAy4YHOIO
VCCIIEJOBAHUS. HayuHble =~ OpUHOMOBI  OpPraHM3aldd  XUMHUYECKOTO
npousBojacTBa. IIpoMbllieHHbIE CIIOCOOBI MOJYYEHUS! BaKHEWMILHMX BEIIECTB
(Ha mnpuMepe TPOMU3BOACTBA aMMHAKa, CEPHOM KHCIOThl, METaHOJA).
[TpoMbIlIUIEHHBIE CITOCOOBI MOJYYEHUS! METAJUIOB M CIUIaBOB. XHWMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpeasl W €ro mocieAcTBus. Poib Xumuu B
00ecrie4eHUr IHEPreTUIECKON O€30MacCHOCTH.

Xumusi ¥ 300poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. I[lpaBuna
UCIIOJIb30BAaHUSl JIEKAPCTBEHHBIX MpenapaTtoB. Poib XUMHM B Pa3BUTHH
MEJULUHBI.

XWMHUSI TUIIHA: OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE 100aBKHU. Pojib xumMuu B
oOecrieyeHnn NuIIeBoil 0€30MacHOCTH.

Kocmernueckue u napgromepusie cpeactsa. beitoBas xumus. [IpaBuna
0€30MacHOro0 MCIMOJIb30BaHUS IMpENnapaToB OBITOBOM XMMHUU B IOBCEIHEBHOMU
AKU3HH.

XuUMHSI B CTPOMTENIBCTBE: BAXKHEWILIME CTPOUTENIbHBIE MAaTepuabl
(meMeHT, 6eToH).



XuMHUSL B CEIbCKOM XO03siiicTBe. (OpraHnYecKMe W MUHEpaJIbHBIE
yAOOpeHUs.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTe€pHUalbl, KPACKH, CTEKIIO, KEpaMUKa.
Marepuains! 1 25aeKTpOHUKU. HaHOTEXHONOTMA.

Pacuérnsie 3anaun.

Pacuétel: maccel BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
BELIECTBA, MAacCe WM O0BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJUMYECTBA BEILECTBA) MPOJYKTOB PEAKIMH, €CIU OJIHO M3
BELIECTB MUMEET MPUMECH, MacChl (00bEMA, KOJMYECTBA BEILECTBA) MPOAYKTA
peaklMM, €Clidi OJHO U3 BEIIECTB JAaHO B BHJE pPAacTBOpa C OIpPEACIEHHON
MAacCOBOM J0JIEM pPACTBOPEHHOTO BEIIECTBA, MACCOBOM JOIW W MOJSPHOU
KOHLIEHTpal[MM BELIECTBA B PACTBOPE, JOJM BbIXOJA MPOAYKTAa PEAKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzaumss MeXnpeaMETHBIX CBSI3€M MpU  HM3ydyeHUH oOOmEed H
HEOpraHW4ecKord Xumuu B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HUCIOJIb30BAHUE
KaK OOIIMX EeCTECTBEHHO-HAYYHBIX NOHSITHI, TaK U TOHSITUH, NPUHATHIX B
OTJIETIBbHBIX MIPEAMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAY4YHbIE TMOHSATHUSA: SIBJIEHUE, Hay4yHbId (akKT,
TUI0TE3a, TEOPHsl, 3aKOH, aHaJIU3, CHUHTE3, KIacCU(pUKALMS, MEPUOJIUYHOCTD,
Ha0JII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJEJIb, MOCIIUPOBAHUE.

®dusuka: maTepusi, MUKPOMHpP, MaKpOMHp, aTOM, 3JEKTPOH, IMPOTOH,
HEUTPOH, HWOH, W30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, HHEPreTUYECKUM
YPOBEHb, BEILECTBO, TeJIO, OOBEM, arperaTHoe COCTOSIHME BEIIECTBA,
UJcaIbHbIA Ta3, (U3MYECKUE BEIMYMHBI, €IUHMIBI H3MEPEHHUs, CKOpPOCTb,
JHEprus, Macca.

buonorusi: kineTka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIU3M,
MaKpO- U MHKPO3JIEMEHTHI, OENKH, )KUPbI, YIIEBO/AbI, HYKIIEMHOBbIE KHUCIIOTHI,
(epMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

l'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJIbI, MOJE3HbIE HCKONAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMUYECKast IPOMBIIIIEHHOCTD, MeTaJlyprus,
CTPOUTEIbHBIE MaTEpHalIbl, CEIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIEBAS
IPOMBIIUIEHHOCTh, (papMalleBTUYECKas MPOMBILUIEHHOCTb, POU3BOACTBO
KOCMETUYECKUX MpenaparoB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€pUAsOB,
AJIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOI'PAMMBI IO
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDHI

B cooTBeTcTBUM € CHUCTEMHO-IEATEILHOCTHBIM IMOJIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS IpeaMeTa « XUMHs» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMsI BBIJEIECHBI CIEAYIOIME COCTABIISIONINE: OCO3HAHUE
00yYalOIMMUCA POCCUNUCKOM TpakJAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO,  CaMOCTOSITEIBHOCTH W CAMOOIPENECICHUIO;  HAJIWYHE
MOTHBAallMM K OOyYEHHIO; TOTOBHOCTb M CIIOCOOHOCTH OOyYaronIuxcs
PYKOBOJICTBOBATbCSl MPHUHATHIMM B OOIIECTBE NpaBWIaMd W HOpPMamu
NOBEACHUS; HAIMYUE MPABOCO3HAHUS, HKOJIOTMYECKON KYJIbTYpbl; CIIOCOOHOCTh
CTaBUTb LEJIU U CTPOUTH )KM3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaXKaroT
c()OpPMHUPOBAHHOCTh ONBITA TO3HABATEIBHON M MPAKTUYECKOM JeATEIbHOCTH
oOyyJaronuxcs B MpoLecce peain3alui 00pa3oBaTeIbHOM 1EATEIbHOCTH.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaXKaroT
c()OpPMHUPOBAHHOCTh ONBITA TO3HABATEIBHON M MPAKTUYECKOM JeATEIbHOCTH
00yyaromuxcs B Mpoliecce peannsainuu 00pa3oBaTeIbHON JIESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIUTAHUS:

OCO3HaHUsl  OOy4YaOMIMMHCS  CBOMX  KOHCTUTYILMOHHBIX TMpaB U
0053aHHOCTEM, YBa)KEHUS K 3aKOHY U IPABOIOPSIIIKY;

IPEICTABICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3JAAHHUU
y4€OHBIX MPOEKTOB, PEIICHNN YY€OHBIX U MO3HABATENbHBIX 33/1a4, BHITOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPUHUMAaThb MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX NPU aHAJIU3€ Pa3IuYHbIX BUIOB YUEOHOU AeATEIbHOCTH;

2) NIaTpHOTHUYECKOIr0 BOCIIMTAHUS:

LHEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHON XUMUHU;

YBaXEHUSI K IMPOLIECCY TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUYECKOIO
NPWIOKEHUS! XMMHUH, OCO3HAHMSI TOTO, YTO JaHHbIE HAYKU €CTh PE3yJbTar
JUIMTENIbHBIX ~HAOJIIOJICHUM, KPOMOTIUBBIX HKCIEPUMEHTAIbHBIX IOUCKOB,
NOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpPECa M MO3HABATEIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanu3e  MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHMSIX  COBPEMEHHOM
OTE€UYCCTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 NTOBEACHMUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTyallUH, CBSI3aHHBIE C XHUMHUYECKUMU
SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIEC PELIECHUs], OPUEHTUPYSACHh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBbI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBApHUIIEH C
NO3ULMKA HPABCTBEHHBIX M MPAaBOBBIX HOPM M C YYETOM OCO3HAHUSA
MIOCJIEICTBUN MTOCTYIIKOB;

4) dpopmMupoBaHHS KYJbTYPBbI 310POBbS:



NOHUMaHUSl LEHHOCTEH 3J0poBOoro M Oe3omacHoro oOpa3a KU3HU,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOILLUEHUSI K COOCTBEHHOMY (DU3UUECKOMY U
NICUXUYECKOMY 3]I0POBbIO;

coOJItoficHUsT MpaBwil 0€30MacHOTO OOpallleHUs] C BEIIECTBAMU B OBITY,
MIOBCETHEBHOM KU3HHU, B TPYAOBOM JAECATEIBHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBUJ WHIWBHUIYAJIbHOTO M KOJUIEKTUBHOI'O
0€30MacHOr0 TMOBEACHUS B CHUTYAlMSX, YIPOXKAIOLIUX 3/I0POBbI0 U KU3HU
JIIOJICH;

OCO3HAaHWSl  MOCJIEACTBUM M HENpUATUS  BPEIHBIX  MPUBBIYEK
(ynoTtpeOieHus alKoroisi, HAPKOTUKOB, KypEeHUs);

5) TpyA0BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIEI0BATEIbCKOU
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOW, TBOPUYECKOW MW JAPYrMX BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AKTHMBHOE Yy4YacTHE€ B PpEUIEHUU MPAKTHUYECKUX 3a]ad
COIMAILHOM HAIPABIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJbI);

MHTEpECca K MPaKTUYECKOMY H3YYEHHIO MPOQEecCHil pa3iuYHOro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUN 110 XUMHH;

yBaXEHUS K Tpydy, JIOAAM Tpylda M  pe3yjbTaTtaM TpyAOBOU
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBHON TPAEKTOPUHU
oOpazoBaHusi, Oyayiier npodeccun U peanusaiu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U IoTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

9KOJIOTMYECKU LEIECO00Pa3HOro OTHOLIEHUS K NPHUPOAE KaK HCTOYHHKY
CYyIIECTBOBAaHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS MI00AJIBHOIO XapakTepa SKOJOTMYECKUX MpoOseM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOU CPEAbL;

OCO3HaHUsl HEOOXOJMMOCTHM HCIOJIb30BAaHUS JOCTHKEHUN XUMHUHU IS
pelIeHs: BONPOCOB PALIMOHATILHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLIEH
IPUPOAHON CpeJie, YMEHUsSI IPOrHO3UPOBATh HEOJIATONPUATHBIE SKOJIOTUYECKUE
NOCJIEACTBUA NPEANPUHUMAEMbIX ACHUCTBUI U NPEIOTBPAILATD UX;

HaJIM4YMg  Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHUS, 3KOJOTHMYECKOU
KyJbTYpbI, OIbITa AESITEIBHOCTU SKOJOTMYECKOM HaIpPaBIECHHOCTH, YMEHHUS
PYKOBOJICTBOBATBCSl UMM B IMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJILHON
IPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HIEOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKW U OOLIECTBEHHOMN MPAKTUKU;

NOHUMaHUS CHeHU(PUKH XUMUU KaK HAyKd, OCO3HaHUS €€ poiu B
(bOpMHpPOBAHUN PALMOHAIBLHOTO HAYYHOTO MBILUIEHUS, CO3aHUHU LEJIOCTHOIO
IPEICTaBIICHUs 00 OKPYXaIOIEM MUPE KaK O €IUHCTBE MPUPOJIbI U YEJIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW M pElIeHUU MpoOJeM COXpaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHUHU [UJIsi COBPEMEHHOMU
UUBUJIM3ALMKA: B €€ T'yMaHUCTHUYECKOW HAIpaBICHHOCTH M Ba)XHOUW pOJIM B
CO3JaHUU HOBOW 0a3zbl MaTEepUAIbHOW KYJIbTYpbl, B PELICHUU TJ0OATBHBIX
npoOJieM YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTrEeTUUECKOM,



NUIIEBOM M DKOJIOTMYECKOM 0O€30MacHOCTH, B Pa3BUTHM  MEIULMHBI,
00ecreyeHnn yCI0BHUI YCHEIHOIO TPyAa U SKOJIOTHYECKH KOM(POPTHOMN KUZHU
Ka)kJI0TO YJICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IOHMMAaHHS CYIIHOCTH METOJIOB
NO3HAHUSA, HUCIOJb3YEMBIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTH
UCIIOJIb30BaTh MOJy4YaeMble 3HAHUS JJI1 aHajau3a U OOBSCHEHUs SBJICHUMI
OKPY’KaIOIIEr0 MUpa U MPOUCXOASAIIMX B HEM H3MEHEHUW, YMEHHUs JAelaTh
000CHOBaHHBIE 3aKJIOUEHHUS HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIHUXCS
JAHHBIX C LEJbIO NOJIYYEHUS! TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO HCIOJIb30BATh XUMHUYECKUE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K O3HAHUIO, UCCIIEI0BATENbCKON EATEIbHOCTH;

TOTOBHOCTM U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHHI0, K AKTHBHOMY IIOJYYEHHMIO HOBBIX 3HaHUU 1O XHMHH B
COOTBETCTBHH C )KU3HEHHBIMU MMOTPEOHOCTAMH;

UHTEpPECA K  OCOOEHHOCTAM  TpyJa B  pas3duuHbIX  cdepax
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUS IPOTpaMMbl IO XUMHUU Ha
YPOBHE CpPEeAHETO 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYuMMble I8 (POPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIMXCS
MEKIUCIUATUIMHAPHBIE (MeXIpeAMETHBIE) oOllleHayYHbIE TIOHSTHS,
OTpa)karole IEJIOCTHOCTh HAYYHOW KapTHHBI MHpPa U CHEHU(PUKY METO/IOB
NO3HAHUA, MCHOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO,
SHEpPrus, SIBICHHUE, MPOLECC, CUCTEMa, Hay4HbId (akT, NPUHUMI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJENO0BaHHME, HAOIIOJIEHHUE, HU3MEPEHHE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE y4eOHbIe JNENCTBHUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIE,  pEryJSITUBHbIE), oOecrneunBarone (HOpMUPOBAHUE
(yHKUIMOHAIBHOW IPAMOTHOCTH M COLMATILHON KOMIETEHIIMU 00yYaroIInXcs;

CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHbIE
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHHWA UM  YHUBEpCAJIbHbIC
y4eOHbIEe IeUCTBUS B IO3HABATEIBHON M COLMAIbHON MPAKTHKE.

MeranpeaMeTHbIe pe3yiabTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIIbHBIMM, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMHU
JNENCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YYeOHbIE JeHCTBUS

1) 0a30Bble JIOTHYECKHE 1eHCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH U AKTYalIU3UPOBaTh  MIpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh 1LIeNU AEATENbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTHb PE3yIbTaThl JEATEIBHOCTU C MOCTAaBJICHHBIMU
HEIISIMU;

UCIIOIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHUS:
BBIJICJISTh XapaKTEPHbIE MPU3HAKU MOHITUN U YCTAaHABIMBATH UX B3aUMOCBSI3b,
UCIIO0Ib30BaTh COOTBETCTBYIOIINE MOHATHUS 1JI11 OOBSICHEHUS OTACIBbHBIX (DAKTOB
U SIBJICHUI;



BbIOMpATh OCHOBAaHUA M KPUTEPUM i KilacCU(pUKAILMM BEUIECTB U
XUMHUYECKUX PEaKIUK;

yCTaHaBJIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXJY HW3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYX ACHUS (MHIYKTUBHbBIC, AECIYKTUBHbBIE, IIO
AQHAJIOTUM), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

OPUMEHSATh B MpPOLECCe IMO3HAHMUA  MCHOJb3yEMble B  XUMHUU
CUMBOJIMYECKME  (3HAKOBBIE)  MOJIEIM, MNpeoOpa3oBbIBaTh  MOJEIbHBIC
OPEICTAaBICHUS — XUMUYECKUA 3HAaK (CHMBOJI) D3JIEMEHTa, XUMUYECKas
dopmyna, ypaBHEHHE XHMHYECKOM pEaKUuu — IMpU PEIICHHH Y4eOHBIX
NO3HABATENBHBIX M MPAKTUYECKUX 3a]ay, MPUMEHSTh Ha3BAHHBIE MOJEJIbHbBIC
IPEICTABIICHUS ISl BBISIBICHHS XapaKTEPHBIX NPU3HAKOB M3y4YaeMbIX BEILECTB
Y XUMUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIe0BaATEILCKUE TeHCTBUA:

BJIaJIeTh OCHOBAMHU METOJIOB HAyYHOI'O MO3HAHUS BEIECTB U XUMHUYECKHX
peaKkuui;

dopMynMpoBaTh LENM M 3aJayd  UCCIEAOBAaHMS, HCIOJIb30BaTh
NIOCTABJICHHBIE M CAMOCTOSATENbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KA4€CTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYK/ICHHUIA;

BJIAJCTh HABBIKAMU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHMS M TMPOBEICHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh yMEHUS HAOII0AaTh 3a
XOJIOM  IMpoliecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro  pe3yJsbTar,
dbopmynupoBath 0000IIEHHUS U BBIBOJBl OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3ynbTaTOB UCCIAEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETIAHHON
pabore;

OpuOOpeTaTh ONBIT YYEHUYECKON HCCIEeNOBATENbCKOW M IPOEKTHOU
NEeSATENbHOCTH, MPOSBISITH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY
NOMCKY METOJOB PELICHUS MPAaKTUYECKHX 3a/lay, NMPUMEHEHHIO PAa3JIMYHbIX
METOJI0B [TO3HAHHUS.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHpopManuu (Hay4dHO-
NoMmyJisipHasi JIMTepaTypa XHUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOMS,
pecypcbl MHTepHETa), aHAIM3UPOBaTh HHPOPMALIUIO PA3IUYHBIX BUIOB U (hOpM
NPEACTaBICHUs,  KPUTHYECKHM  OLEHMBaTh €€  JIOCTOBEPHOCTb  H
HENPOTUBOPEUYHBOCTb;

(GopMyIMpPOBATH 3aIIPOCHI U IPUMEHSTH Pa3IMUYHbIE METO/bI TPU TIOUCKE U
orOope uHPOpMALMK, HEOOXOAUMON JJid BBINOJIHEHUS YYEeOHBIX 3a]ad
OITPENICIIEHHOTO TUIIA;

npUOOpETaTh OMBIT UCHOJIB30BAHMS MH(DOPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (OpMY MPEICTaBICHUS
uH(popmalmu (cxeMbl, rpaduKu, TMarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAay4HBIA S3bIK B KA4eCTBE CpEJCTBA Mpu pabdoTe C
XUMHUYECKON HWH(}OpManuen: NpUMEHITb MeXIpeaMeTHble ((usnyeckue u
MaTeMaTUYeCKUe) 3HAKM M CHUMBOJBL,  (QopMyibl,  aOOpeBUATYpHI,
HOMEHKJIATYypy;

HCITI0JIb30BAaTh 3HAKOBO-CHUMBOJIMUICCKUC CPCACTBA HAIJIAAHOCTH.



KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC YUeOHbIEC 1eHCTBHSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXAaeMOM TEMbI B XO/I€ JUAJIOTa
W/WIH JUCKYCCHUHU, BBICKA3bIBaTh HJIEH, (POPMYIUPOBATH CBOH MPETOKEHUS
OTHOCHUTENBHO BBIIIOJIHEHUS NIPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALNEN pe3yJIbTATOB MO3HABATENBHOMN JESATEIBHOCTH,
IOJIyYEHHBIX CaMOCTOSITEJIbHO WA COBMECTHO CO CBEPCTHUKAMHU IIpU
BBINIOJIHEHUH XMMHUYECKOIO0 JKCHEPUMEHTA, NPAKTUYECKOH padoThl 1O
UCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEILECTB, pealn3aluu y4eOHOIO MPOEKTa,
U (QopMynHpOBaTH BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX HCCIEI0BaHUN
NyTEM COIIACOBAHMS MO3UIIMI B X0€ 00CYKI€HU 1 0OMEHa MHEHUSIMHU.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe 1elCTBHUSA:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYILECTBIATH CBOIO IO3HABATEIBHYIO
NEeATENIbHOCTh, ONpenesass €€ Lenu M 3aJadd, KOHTPOJHMPOBATH U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MPEIaraéMblil aJrOPUTM ACHCTBUU NpH
BBIMIOJTHEHUH Y4YEOHBIX M HCCIIENOBATeNbCKUX 3aj7ad, BbIOMpaTh HamOojee
3 (GEeKTUBHBIN CMOCO0 MX peHIeHHs ¢ y4ETOM MOJyYeHHUs HOBBIX 3HAHUNA O
BEILECTBAX U XUMUYECKUX PEAKIIUAX;

OCYULIECTBJISATh CAMOKOHTPOJIb JICSITEIbHOCTH HAa OCHOBE caMoaHalu3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble  pe3yibTaThl OCBOEHHSA MPOrpaMMbl [0 XUMHUU Ha
yriayOJn€HHOM ypOBHE Ha YPOBHE CpeAHEro oo01iero oOpa3oBaHUs BKIIOYAIOT
cnenuduueckue s yueOHOro npeaMera « XuMus» Hay4dHble 3HaHUS, YMEHUS U
CHOCOOBI ICUCTBUI 10 OCBOCHUIO, MHTEPIPETALIMH U TPEOOPa30BaHUIO 3HAHUM,
BU/JIbI JICSITEIbHOCTU MO TOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUU B
Pa3IUYHBIX YYEOHBIX CUTYyaIUSAX, @ TAK)KE B pPeabHBIX KU3HEHHBIX CUTYalUAX,
CBA3aHHBIX C XUMHUEH. B mporpamme mo XMMUM TpEAMETHBIE PE3yIbTaThl
[IPE/ICTABIICHBI TI0 F0JIaM U3YUYEHUS.

10 KVIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUA Kypca «OpraHudeckas XuUMHS»
OTPAKAOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAUYCHUH OPTaHUYECKOMN
XUMUH B CUCTEME €CTECTBEHHBIX HAayK U €€ pOJu B 00ECIICUCHUH YCTOMUYHUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM SKOJIOTMYECKON, SIHEPTreTUUECKOM
W MUIIeBONM O0€30MacHOCTH, B Pa3BUTUU MEJIUIHUHBI, CO3JaHUU HOBBIX
MaTepuagoB, HOBBIX HCTOYHUKOB JHEPrUM, B OOECIEUYEHUU PaAIMOHATIBLHOTO
IPUPOJIONIONIB30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUSI M OOIIEH KyJIbTypbl
YeJloBeKa, a TaKKe SKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPELE;



BJIQJICHUE CHUCTEMOM XMMHMYECKMX 3HAHUH, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATalOIINE TMOHATHS — XUMHYECKUH BJIEMEHT, aToM, SIp0 H
AJIEKTpOHHAs o00O0JouYKa aroMa, s-, p-, d-aTOMHbIE OpOUTAIM, OCHOBHOE WU
BO30YXJEHHOE COCTOSIHUS aTOMa, TMOpUAM3AlNs aTOMHBIX OpOWTanel, MOH,
MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCIICHHS,
XUMUYECKasl CBA3b, MOJb, MOJSIPHAS Macca, MOJIAPHBIA 00BEM, yriaepoHBIH
ckeneT, (yHKUMOHAJbHAs TPYIINa, paguKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHyTblE, COKpalll€HHbIE, CKEJIETHbIE), W30MEpUsl CTPYKTypHas H
IPOCTPAHCTBEHHAsA (F€OMETPUYECKAS], ONITUYECKAS ), ©30MEPBI, TOMOJIOTHYECKHI
psil, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJI- U a30TCOJEpKAIlUEe OpraHu4YeCKUue
COEIMHEHHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCMHEHUS; TEOpUH, 3aKoHbl (mepuoaudeckuii 3axoH JI. M. MeHneneena,
TEOPUS CTPOEHUS Oprannyeckux Bemects A. M. bytiepoBa, 3ak0H coxpaHeHUs
Macchl BELIECTB, 3aKOH COXPAaHEHHUS U MPEBPAILCHHS YHEPTUU MPU XUMUYECKHUX
peakumsx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE NMOHMMAHUS NMPUYUHHOCTH U
CUCTEMHOCTH XHMHMYECKHX SIBJICHUH; TPEACTaBICHUS O MEXaHHU3Max
XUMUYECKUX peakiHmid, TEPMOJIMHAMHYECKUX U KHMHETHYECKHUX
3aKOHOMEPHOCTSIX MX NPOTEKaHWs, O B3aMUMHOM BIIMSHMM aTOMOB W TIPYII
aTOMOB B MOJIEKYJIax (MHAYKTHUBHBIM U ME30MEPHBINA 3(PPEKThI, OpUEHTAHTHI | 1
Il pona); dakronmoruueckue CBEeACHUS O CBOMCTBax, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOJIb30BAaHUM Ba)KHEHIIMX OPraHWYECKHUX BELIECTB B OBITY U
PAKTUYECKON  JI€ATEIbHOCTH 4YeJIOBeKa, OOLIMX HAyYHbIX NPUHIMIAX
XUMUYECKOTO NPOU3BOJACTBA (Ha TMpUMEpe TMPOU3BOJCTBA  METAHOJ]A,
nepepadboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHUM: BBISBJIATh XapaKTEPHbIC MPU3HAKUA MOHATHH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHITHUS
IIPU ONMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUIA:

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY ISl COCTABJIEHUS MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTBIX, COKpAIIEHHBIX M CKEJIETHBIX) (QopMyI
OpraHUYECKUX BEIIECTB;

COCTABJISITh YPAaBHEHUS XUMUYECKMX pEaKIMl W pacKpblBaTh HX
CYIIHOCTh:  OKHCJIHUTEJIbHO-BOCCTAHOBUTENBbHBIX  PEAKIHUI  MOCPEACTBOM
COCTABJICHMSI JIEKTPOHHOIO OalaHca ATUX peakUuid, peakuuid HOHHOro 0OMeHa
NyTEM COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUMH;

U3rOTABIMBATh  MOJEIM  MOJIEKYJl  OPraHMYEeCKHMX  BEIIECTB A
WUTIOCTPALUU UX XUMHUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOCHHMS;

c()OPMHUPOBAHHOCTh  YMEHUI: YCTaHAaBJIMBAaTh  IPUHAIJICKHOCTh
U3YYEHHBIX OpPraHMYECKUX BEUIECTB 10 MX COCTaBy M CTPOCHUIO K
ONpEeNeIEHHOMY KJIacCy/Tpynine COeAMHEHUM, JaBaTb WM Ha3BaHUS 1O
cucrtematuyeckoil Homenkinarype (IUPAC) u mnpuBoauTh TpUBUAIbHBIC
Ha3BaHUS NIl OTHENbHBIX MPEICTABUTEICH OPraHUYeCKHX BELIECTB (STUJIEH,
AUEeTWIeH, TOJYOJd, TJUUEPUH, STUIEHIVIUKONb, (eHon, GdopMaibaeru,
aleTanbAeru]], alleTOH, MypaBbUHAsI KUCIIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAs,
OJICMHOBAsA, NMaJbMUTUHOBAsI KHUCIOTHI, TJIMUMH, aJlaHUH, MajbT03a, (PPYyKTO3a,
AQHWIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U JIpyTHUe);

c(OPMUPOBAHHOCTh YMEHHUSI OINPEAENSATh BHUJ XUMUYECKOW CBA3U B
OpraHUYeCKUX COEAUMHEHUSX (KOBAaJIEHTHAs M HOHHAas CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);



c(OpMHUPOBAHHOCTh YMEHHUSI NPUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. bytinepoBa ansi OOBSICHEHHS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTb COCTaB, CTPOEHHE,
(¢u3nyuecKkrue U XMMHYECKUE CBOWCTBA TUIIMYHBIX MPEICTABUTEIEH pa3IMYHBIX
KJIACCOB ~ OPraHMYeCKHX BEIIECTB: aJKaHOB, LMKJIOAJIKAHOB, AJIKEHOB,
AJIKaJMEHOB, AJIKUHOB, apOMAaTUYECKUX YIJIEBOJOPOAOB, CIIUPTOB, AJIbJIETUIOB,
KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX M CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEAMHEHUI U aMUHOB, AMUHOKHUCIIOT, O€JIKOB, YIJI€BOIOB (MOHO-, TU- U
NOJINCAXapHUIOB), WJUIIOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXIYy HHUMH
YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKUUH C HCIOJb30BaHUEM
CTPYKTYPHBIX (HhOpPMYJI;

c(hOpMHPOBAHHOCTh YMEHHUS NOJTBEPKAaTh HAa KOHKPETHBIX IMpUMEpax
XapaKkTep 3aBUCHUMOCTU PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUI
OT KpPAaTHOCTH M THUIA KOBAJEHTHOW CBSI3U (G- U T-CBSA3M), B3AUMHOTO BIUSHUSA
aTOMOB M T'PYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTepHU30BaTh HUCTOYHUKHU
YTIE€BOAOPOJHOIO ChIpbsl (HE(Th, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI €ro
nepepadOTKU U NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTH BJIQJICHUS] CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYUYHBIX
METO/Jax  MO3HAaHWA —  HAONIOACHUM, W3MEPEHUHU, MOJIEIUPOBAHUH,
AKCIIEpUMEHTE (PEAIbHOM U MBICIEHHOM) U YMEHHUS IPUMEHATh 3TU 3HAHMS;

c(OPMUPOBAHHOCTh ~ YMEHMSI  NPUMEHATb  OCHOBHBIE  ONEpPALHH
MBICIIUTEIBLHON JEATeNIbHOCTU — aHaJIu3 M CHUHTE3, CpaBHEHHE, 0000IIeHUE,
CUCTEMATHU3AlMIO, BBISIBIEHUE MPUYMHHO-CIECJICTBEHHbIX CBSI3ed — JUIA
M3y4YEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUIA;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBIISATh B3aUMOCBA3b XUMUYECKUX 3HAHUI
C TOHATUSIMU W TPEACTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
Juist 0oJiee OCO3HAHHOTO IMOHUMAaHHUS CYIIHOCTHM MAaTepUajbHOTO €IMHCTBA
MHUpa, HCHOJb30BaTh CHUCTEMHBIE 3HAHUSA [0 OPraHUYECKOH XUMHUHU IS
OOBSCHEHHSI M TIPOTHO3UPOBAHMS SIBJICHUN, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO
IIpUpONY,

c(OpMUPOBAHHOCTh YMEHUI: NPOBOJUTH PACUETHI MO XUMUYECKUM
dopMynaM M YpaBHEHHUSIM XHMHUYECKMX pEaKUUd C HCIOJIb30BAHUEM
dbuznyecknx BeNMMYMH (Macca, O0O0BEM Ta30B, KOJUYECTBO BEIIECTBA),
XapaKTEPU3YIOUIMX BELIECTBA C KOJMYECTBEHHON CTOPOHBI: PACUETHI 11O
HaXOXIEHUI0 XUMHUYECKOW (OpMYJbl BEUIECTBA IO HM3BECTHBIM MAacCCOBBIM
JOJIIM ~ XMMHYECKUX  DJIEMEHTOB, TMPOAYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: MPOTHO3MPOBATH, AHAIU3UPOBATH U
OIICHUBATh C MO3UIIMI IKOJOTUUECKON O€30MaCHOCTU MOCIECTBUS OBITOBOU U
MPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKAa, CBSI3aHHOM C mepepadoTKOM
BELIECTB, MCIOJb30BaTh IOJYYEHHbIE 3HAHUA JUIsl TMPUHATHS TPAMOTHBIX
pelieHnil npoodJieM B CUTyalUsIX, CBI3AHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHUN: CAMOCTOATEIBHO MJIaHUPOBATH U MPOBOJIUTH
XUMUYECKUN SKCHEPUMEHT (MOJIYyYEHUE U HM3YyYEHHUE CBOMCTB OpPraHUYECKUX
BELIECTB, KA4YECTBEHHBIE PEAKLIUHU YIJIEBOJOPOAOB PA3JIUYHBIX KIACCOB U
KHCIIOPOACOIEPKAIINUX OPraHUYECKHUX BEIIECTB, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a/lay M0 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJEHUEM MPaBUII
Oe3omacHOro oOpallleHHsl C BEUIECTBAMU U JIA0OPATOPHBIM O00OPYIOBAaHUEM,



(GopMyIMpoBaTh 1EJIb MCCIEAOBaHUS, MPEACTABISATh B pa3IuyHON (popme
pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTD;
c(hOpMHUPOBAHHOCTh YMEHUI:

co0JIIoaTh MpaBUJIa YKOJOTUYECKH 1EeCO00pa3HOrO MOBEACHUS B OBITY
U TPYJOBOM JI€ATEIbHOCTM B LEISAX COXPAHEHHS CBOETO  3JI0pOBbS,
OKPYXaroUIEH MPUPOTHON CPEIbl U TOCTHKEHHUS €€ YCTOMYNBOTO PA3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHMYECKOTO ACHCTBUS Ha >KUBBIE OPraHU3MbI
ONPENECIEHHBIX OPTaHUYECKUX BEIIECTB, HOHUMAs cMbIci okasarens [1JIK;

aHAJIM3UPOBATh LEIECO00Pa3HOCTh MPUMEHEHHSI OPraHUYECKUX BELIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-T10J1b3a;

c(OpMUPOBAHHOCTh YMEHUH: OCYIIECTBIATH LIEJICHAIIPABICHHBIA IMOUCK
XUMUYECKOM HMH(QOpMalUd B PA3IUYHBIX HCTOYHHMKAX (HaydyHass U y4deOHO-
Hay4dHas JIUuTepaTypa, CpelcTBa MaccoBoi mH(popmanuu, MHTepHeT u apyrue),
KPUTUYECKU aHAIM3UPOBATh XMMUYECKYI0 UHPOPMAIUIO, IepepadaThiBaTh €€ U
UCII0JIb30BaTh B COOTBETCTBUU C NTOCTaBIEHHON y4eOHOM 3a1aueil.

11 KITACC

[IpenmeTHble pe3ysbTaThl OCBOEHUS Kypca «OOIias M HeopraHuveckas
XUMUSD OTPaxkaroT:

c(OpMHUPOBAHHOCTh MPEACTABICHHUI: O MaTepUaIbHOM €JIMHCTBE MU,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHHI MPUPOJBI, O MECTE M 3HAYECHHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUN YCTONYUBOIrO
pa3BUTHUS, B PEUICHUU MPOOJEM SKOJOTHYECKOM, YHEPreTUUeCKON U MUILEBOM
0€30MacCHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3/JaHUM HOBBIX MaTEpPHaJIOB, HOBBIX
MCTOYHUKOB YHEPTUH, B 0OECIIEYEHUHN PALIMOHAIIBHOTO MPUPOIONI0JIb30BAHUS, B
(GOpMHpPOBAaHMK MHPOBO33PEHHUSI W OOIIEH KyJbTYphl 4YEJIOBEKAa, a TaKKe
9KOJIOTMYECKH OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY 3JI0POBbIO U MPUPOJHOMN
cpene;

BJIQJICHUE CUCTEMOM XMMHMYECKMX 3HAHUH, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAral0IINe MOHATUS — XMMHUYECKHH B3JEMEHT, aToM, SApO aToma,
U30TOIbI, JJIEKTPOHHAs 000JouYKa aroma, S-, p-, d-aToMHBIE OpOUTaNH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHMS aroMma, TuOpHUIM3alis aTOMHBIX
opOuTaneil, MOH, MOJIEKYJIa, BaJ€HTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, CTETICHb
OKUCJICHUS, XHUMHYECKas CBsI3b (KOBaJICHTHAsi, WOHHAs, MeTauIM4ecKas,
BOJOPOJIHAsA), KpUCTAJUIMUECKas pelmerka, XUMHUYecKash peakuus, pacTBOp,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, AJIEKTPOJUTUUECKAs JUCCOLMALMS, CTEIEHb
JUCCOLIMAIINKM, BOJOPOJHBIA  IOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBUTEND,
TEIIOBOM 3(PPEKT XUMUYECKOM peakUuH, CKOPOCTbh XMMHYECKOW peakiuu,
XUMHUYECKOE PABHOBECHE; TEOPUU M 3aKOHBI (TEOpHUS BJIEKTPOJUTUUYECKON
aucconuanuu, nepuoguueckuid 3akoH .M. MeHpeneeBa, 3aKOH COXpAaHEHHUS
Macchl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIEHUS] YHEPTUU MPU XUMHUYECKUX
peakuMsX, 3aKOH IMOCTOSHCTBA COCTAaBa BEILECTB, 3aKOH JACHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKUIN SI3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXKalnMe B OCHOBE NMOHUMAHUSI MPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX
SBJICHUI; COBPEMEHHBIE NPEJICTABIECHUS O CTPOEHUHU BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJSIPHOM YpPOBHSX; MPEACTaBICHUS O
MEXaHU3MaxX XUMHUYECKUX PEAKIUM, TEPMOAMHAMUUECKUX U KHUHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUsl, O XUMHUYECKOM PaBHOBECHHU, PACTBOpax M
JUCHEPCHBIX CHUCTEMax; (PaKTOJIOIMYECKUE CBEICHHUS O CBOMCTBaxX, COCTAaBE,
NOJIYy4EHUH M O0€30IaCHOM MCIOJb30BAHUM Ba)XHEHIIMX HEOPraHMYECKUX
BEILIECTB B OBITY M NMPAKTUUECKON AEATEILHOCTH YeJIOBEKa, OOIIUX HAyYHBIX
MPUHIMIIAX XUMUUYECKOTO MTPOU3BOJICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBJIATh XapaKTEPHbIC MPU3HAKUA MOHATHH,
YCTaHABJIMBaTh WX B3aMMOCBSA3b, HMCIOJIB30BATh COOTBETCTBYIOLIME IOHATHSA
IIPU ONKMCAHUU HEOPraHWYECKUX BELIECTB U UX MPEBpaALCHUI;

c(OpMHUPOBAHHOCTh YMEHUS UCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY IS
cocTaBieHHs] (OpMYJ BEUIECTB M YpPaBHEHUH XMMHMUYECKHX PpEaKIHii,
cucrtematuyeckyto HomeHknatypy (IUPAC) wu TpuBHanmbHble Ha3BaHHS
OT/ICJIBHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHSI ONPENEIATh BAJICHTHOCTh M  CTEIEHb
OKHUCJIEHUS] XMMUYECKUX JJIEMEHTOB B COCIMHEHMSIX, BHJI XUMUYECKOU CBSI3U
(KOoBaJIeHTHasl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), TUI KPUCTAJUIMUECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBACHITH 3aBUCUMOCTb CBOWMCTB BEIIECTB OT
BUJAa XMMHUYECKON CBA3M W THUIA KPUCTAUIMYECKOW PpEETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMEHMH: KIACCU(PUIMPOBATH: HEOPraHUYECKUE
BEILIECTBA M0 MX COCTABY, XMMHUYECKHE PEAKLMH I0 PA3JUYHBIM NpPHU3HAKAM
(uMciay W coCTaBy pearupyrolux BeIIEeCTB, TEIJIOBOMY 3((]eKTy peakuuu,
U3MEHEHUIO CTENEHEH OKHUCIEHHSI DJEMEHTOB, OOpaTHUMOCTH, YYacTHIO
KaTaau3atopa U JPYrHe); CaMOCTOSITENbHO BBIOMPATh OCHOBAHUS M KPUTEPUU
JUTSI KITacCU(DMKALIMKM U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKLUid;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMbBICT MEPUOAUYECKOr0 3aKOHA
JA. W. MengeneeBa U AEMOHCTPUPOBATh €r0  CHUCTEMATHU3HPYIOIIYIO,
OOBSICHUTEIbHYIO U IIPOTHOCTHICCKYIO QYHKINH;

c(OpMHPOBAHHOCTh YMEHMI: XapaKTepU30BATh 3JIEKTPOHHOE CTPOEHHUE
aTOMOB W HOHOB XHWMHUYECKHX 3JJIEMEHTOB IE€PBOrO—YETBEPTOrO0 NEPHOJIOB
[lepuonnueckoir  cucremsl .M. MengeneeBa, UCHONb3yS  IMOHSITHUSA
«QHEPIreTHYECKUE YPOBHMY, «IHEPTETUUYECKHUE MTOAYPOBHU», «S-, P-, d-aTOMHbBIE
opOuTanu», «OCHOBHOE U BO30YXIEHHOE HYHEPreTUYECKUE COCTOSHUSA aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB U UX
coeauHeHnd no nepuoaam u rpynmnaMm llepmomgmueckon cucremsr [, U.
MeHnpneneeBa, BAJEHTHbIE BO3MOXXHOCTHM aTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOEHHUS UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XUMHAYECKHME CBOMCTBA BEIIECTB PA3NIMYHBIX KJIACCOB, IOJATBEPKIATH
CYyIIECTBOBAHUE I'€HETUYECKOM CBSA3M MEKIYy HEOPTaHWYECKUMHU BEIIECTBAMHU C
IIOMOIIIbIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINN;

c(hOPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYUIHOCTb: OKHUCIHUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIMU IOCPEACTBOM COCTABJIEHHS 3JIEKTPOHHOIO
OajlaHCa ATUX pEaKIUi; peakiuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS HX
IIOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHWM; PEaKUMU THAPOJIN3A; PEaKUUl
KOMILIEKCOOOpa3oBaHus (Ha TpuUMepe THAPOKCOKOMILJIEKCOB IIMHKA W
ATIOMUHUSA);

c(OpMHUPOBAHHOCTh yMEHUSI OOBACHATH 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMUYECKUX PEAKIMI ¢ yUETOM UX SHEPreTUUECKUX XapaKTEPUCTUK, XapaKTep
VU3MEHEHHSI CKOPOCTHM XHMHYECKOW PEAKIHUHM B 3aBUCUMOCTH OT PA3JIUYHBIX
(akToOpoB, a TakKKe XapaKTep CMEIICHHS XHUMHYECKOTO paBHOBECHUS IIOJ
BIIMSIHUEM BHEIIHUX Bo3jeicTBuil (mpuniun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHMSI XapaKTepU30BATh XUMHUYECKHE PEaKILHH,
JEXKaAIIME B OCHOBE MPOMBINUIEHHOTO IOJYYEHHsI CEpPHOM KHCIJIOThI, aMMHUAKa,
oOlue Hay4Hble MPUHUUIIBI XMMHYECKUX IPOU3BOJICTB; LEIECO00pPa3HOCTh



NPUMEHEHHUSI HEOPTaHUYECKHUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUs1 COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh BJIAJIEHUSI CHUCTEMOM 3HAaHUH O METOJIaX HAy4HOI'O
NO3HAHUS SIBIICHUW MPUPOABl — HaOJIOJIEHUE, U3MEpPEHUE, MOJEIMPOBAaHUE,
OKCIIEPUMEHT (peallbHbIiI M MBICICHHBIN), HCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, YyMEHHsS TPUMEHATh OTH 3HAHUS TPH  DKCIEPUMEHTAIBHOM
WCCIICJIOBAHUM BEIIECTB U ISl OOBSICHEHHUS] XMMHUYECKHUX SIBICHUN, UMEIOIINX
MECTO B MPHUPOJE, MPAKTUUECKOU AESITEIBHOCTU YEJIOBEKA U B IMOBCEIHEBHOM
KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHUS BBISABIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUH
C TOHATUSIMU U TIPEJCTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
11t 00Jiee OCO3HAHHOTO MOHUMAaHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHMSI MPOBOJUTH PACUETHI: C HCIOJIb30BAHUEM
NOHATHUM  «MaccoBast JIOJS BELIECTBA B  pacTBOpE» M «MOJISIpHAL
KOHLEHTpalUs»; Macchl BEIIeCTBA WM O0BbEMA Ta3a MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH 00bEMY OJJHOTO U3 YYACTBYIOUIUX B PEaKLUU
BELIECTB; TEIUIOBOro 3¢ (deKTa peakluuu; 3HAYEHHs BOJOPOIAHOTO IMOKa3aTells
PacTBOPOB KHUCJIOT U ILIEIOYEH C M3BECTHOM CTENEHBIO TUCCOLMALMU; MaCChl
(00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OAHO U3 MCXOIHBIX
BEIIECTB JAaHO B BHJIE pPacTBOpa C ONPEACIEHHOM MACCOBOM JIOJEH
PacTBOPEHHOIO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH); JOJIU BHIXOJa
IPOAYKTa PEaKIui; 00bEMHBIX OTHOIIICHHI T'a30B;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIBHO MJIaHUPOBATH U MPOBOJIUTH
XUMUYECKUN  HKCIEPUMEHT (MpPOBEJIECHUE pEeakuuid HOHHOro  OOMEeHa,
NOJATBEPKICHUE  KAueCTBEHHOIO  COCTaBa  HEOPraHWYECKHX  BEIECTB,
OINpeJIeTIeHUE CPelbl PACTBOPOB BEILECTB C MOMOILBIO HHAUKATOPOB, U3yUECHHE
BIIMSIHHST Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIHH, PEIICHUE
OKCIIEPUMEHTANbHBIX 3amad 1o TemMaM «Metamis» u  «Hemeramib»y) ¢
coOnro/leHneM MpaBuil  Oe3omacHOro oOpamieHusi ¢  BELIEeCTBaMH U
nabopaTopHeIM  00OpyAoBaHUEM, (OPMYJIHUPOBATh 1I€lb  HCCIEIOBaHMUS,
IPEICTaBIIATh B PA3IMUHON (POpMeE pe3yIbTaThl HIKCIIEPUMEHTA, aHAJTM3UPOBAThH
Y OLICHUBATh UX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh ~ YMEHHUH: COOMIOJaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOM TOCYJI0il W JabopaTOpHBIM 000pYJIOBaHUEM, OOpAaILEHUS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH T10 BHITIOJTHEHHIO JIA0OPATOPHBIX
XUMHUYECKUX ONBITOB, SKOJOTMYECKU 11eJIeCO00pPa3HOro MOBEACHUSI B OBITY H
TPYJOBOM JI€ATEILHOCTH B LEJISIX COXPAHEHUsI CBOETO 3/10POBbs, OKPYKatOLIEH
OPUPOAHONW Cpelbl M JOCTHKEHUS €€ YCTOWYMBOIO pa3BUTHUS, OCO3HABATh
OMACHOCTh TOKCHUYECKOTO JEHCTBUS HAa YUBbIE OPraHU3Mbl OINpPEACIEHHBIX
HEOPraHUYECKHUX BEUIECTB, TOHMMas cMbIca nokaszarens [1/1K;

c(OpMUPOBAHHOCTh YMEHUH: OCYILIECTBISATH LIEJICHAIPABICHHBIA IMOUCK
XUMUYECKOM HMH(QOpMalud B PA3IUYHBIX HCTOYHHMKAX (HaydyHass U ydeOHO-
Hay4dHas JIuTepaTypa, CpelcTBa MaccoBoi mH(popmanuu, MHTepHeT u apyrue),
KPUTUYECKU aHAIU3UPOBATh XUMUYECKYIO0 HHPOpMaLUIO, epepadaThiBaTh €€ U
UCII0JIb30BaTh B COOTBETCTBUU C NTOCTaBJICHHOW y4eOHOM 3a1auei.
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24 YIJIEBOJOPOAOB U UX 4 0 http://him.1september.ru/
nepepaboTka
2.5 lManorennpownsBoHbIE 4 0 http://him.1september.ru/



http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/

YTJIEBOI0POIOB

Hroro no pasgeny 35

Pasznea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHus

3.1 Crnuptsl. deHon 11 0

http://him.1september.ru/

Kap6onunbHbie
COEMHEHUS: aJIbICTH bl U
3.2 keToHbl. KapOoHOBBIE 21 1
KUCIOThI. CII0KHbIE
s¢upsl. XKupsi

http://him.1september.ru/

3.3 VTri1eBoabl 9 1

http://him.1september.ru/

Hroro no pasgeny 41

Pa3znen 4. A3oTcoaep:kaiiue opranHu4eckue coeTuHeHHsI

AMUHBI. AMUHOKHCJIOTBI.

4.1
beaxn 12 1

http://him.1september.ru/

Hroro no pasgeny 12

Paspen S. BeicokoMoJIeKy I pHbBIE COeIUHEHUSA

5.1 Bricoxomonexy spreIe 5 0 http://him.1september.ru/
COEIMHEHNS
59 IIpomexyTounas 1 I
aTTeCTaIIs
Hroro no pazneny 6
OBHIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME 102 8



http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/

11 KITACC

HauMenoBaunue KoandyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM(pPOBbIE)
pa3ieJioB U TeM KoHTpoibHbIe IIpakTHYeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypchbl
NporpamMmel padoThI padoThI
Pa3pnen 1. TeopeTnueckune 0CHOBbI XUMHH
CrtpoeHnue aToma.
[Tepuoanueckuii
3aKOH U
[Tepuonnueckas
1.1 9 0 0
cucremMa
XUMHUYECKUX
anemeHToB /I. 1.
Meneneena
Crpoenne
BEILIECTBA.
1.2 11 1 0
Mmuoroob6pasue
BEILIECTB
XHUMUYECKUE
1.3 19 1 3
peakiumn
Hroro no pasgeny 39
Pa3znen 2. Heopranuveckast Xumust
2.1 Hewmerannsr 31 1
2.2 Merannbl 23 1 2
Hroro no pazneny 54




Pa3znena 3. Xumus u ;Ku3Hb

Mertopl O3HAHUA

3.1 B XUMUHU. XUMHAA U 9
KU3HD
Hroro no pasneny 9
OBIIEE KOJIMYECTBO
YACOB I1O 102

[TPOT'PAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KITACC

Ne

n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHHst

JeKTpOoHHBbIE LU (POBbHIE 00pa30BaTENbHBI
pecypchl

[Ipenmer u 3HaueHMNE
OpPraHMYeCKOH XUMUH,
Ipe/ICTaBICHNUE O
MHOTr000pa3uu
OpPTraHMYECKHUX COCAMHEHHUI

04.09.2023

https://resh.edu.ru/subject/lesson/6149/start/

DNEeKTPOHHOE CTPOEHUE
aToma yryiepoja (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanentHsie BO3MOKHOCTH
aToma yriepoja

07.09.2023

https://resh.edu.ru/subject/lesson/6149/start/

XuUMHUUYECKast CBA3b B
OpPTraHUYECKUX COCTUHECHUSX.
MexaHu3MBbl 00pa30BaHUS
KOBAJICHTHOM CBS3H,
CrocoOBI pa3phiBa CBsA3EH

08.09.2023

https://resh.edu.ru/subject/lesson/6149/start/

Teopust ctpoenus
OPraHUYECKUX COCTUHEHUN
A. M. bytneposa

11.09.2023

https://resh.edu.ru/subject/lesson/6149/start/

Buasl nzomepun:

14.09.2023

https://resh.edu.ru/subject/lesson/6149/start/



https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/

CTPYKTypHas,
MIPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3P HEKTH B
MOJICKYJIaX OPTaHHYECKUX
COECIUHEHUN

IIpencrasnenue o
KITacCUpUKaUU U
cUCTeMaTH4YeCKas
HomeHkiarypa (IUPAC)
OpPraHUYeCKUX BEIIECTB

15.09.2023

https://resh.edu.ru/subject/lesson/6149/start/

Knaccudukanus peakiuii B
OpraHUYECKON XUMUU

21.09.2023

https://resh.edu.ru/subject/lesson/6149/start/

CucreMarusanus 1
000011IeHrEe 3HAHUH T10 TEME

22.09.2023

https://resh.edu.ru/subject/lesson/6149/start/

AJKaHBI: TOMOJIOTUYECKHUIA
psin, obmas ¢popmyna,
HOMEHKJIaTypa u U30MepHs,
3IIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI

25.09.2023

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

10

dusnuecke 1 XUMHUECKHE
CBOMCTBA aJIKAaHOB

28.09.2023

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

11

HaxosxeHue akaHoB B
npupoze. CriocoObt
MOJTYYCHHUS U IPUMCHEHUE
AJTKaHOB

29.09.2023

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



https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/

12

[{uxmoankaHbl: oOmas
dbopmyna, HOMEHKJIATypa U
H30MepHs, 0OCOOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOWCTB, CITOCOOBI
MOJIYyYCHHUA U MPUMEHCHUC

02.10.2023

https://resh.edu.ru/subject/lesson/6151/start/
https://chem-ege.sdamgia.ru/

13

Pemenue pacu€rHpix 3a1a4
Ha oTmpe/ieJIeHUue
MOJIEKYJISIPHOM (HhOPMYJIBI
OpPraHWYECKOT0 BEIIECTBA 110
MAacCCOBBIM JOJISIM aTOMOB
9JIEMEHTOB, BXOAIIMX B €r0
cocraB. CucreMaTu3aius 1
000011IeHrE 3HAHUH I10 TEME

05.10.2023

https://chem-ege.sdamgia.ru/

14

AJKEHBI: TOMOJIOTMYECKUM
psin, obmas popmyna,
HOMEHKJIaTypa, 3JIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI.
CrpyKTypHas U LUC-TpaHC-
M30MEpHUs ATKEHOB

06.10.2023

https://chem-ege.sdamgia.ru/

15

dusnyueckue U XUMHUIECKUE
CBOMCTBa ankeHOB. [IpaBuio
MapkoBHUKOBa

09.10.2023

https://chem-ege.sdamgia.ru/

16

Crioco0Obl osTyueHust u
MPUMEHEHNE aJTKEHOB

12.10.2023

https://chem-ege.sdamgia.ru/

17

[Tpaktuyeckas padora Ne 1

13.10.2023

https://resh.edu.ru/subject/lesson/6149/start/https:/



https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6151/start/

o TeMe "[lonyuenue
ATUJIEHA U U3YYEHUE €r0
cBOMCTB"

chem-ege.sdamgia.ru/

Pemenne pac4€THbIX 3a1a4
Ha OIIpeIeIICHUE

18 . 16.10.2023 : L
MOJIEKYJIIPHOM (hOPMYJIBI chem-ege.sdamgia.ru/
OpPraHUYECKOI0 BEIIECTBA
AnkanueHsl: CONpsKEHHBIC,
M30JMPOBAHHbIE, .
https://resh.edu.ru/subject/lesson/6149/start/https:/
19 KyMYJIHPOBAHHBIE. 19.10.2023 .
chem-ege.sdamgia.ru/
OCo0GeHHOCTH HIIEKTPOHHOTO
CTpOECHUS
X €CKHE CBOWCTBA https://resh.edu. ject/l 6149/start/https:/
20 MY “ KIH€ CBOMCTB 20.10.2023 ps://resh.edu rg/subwc /lesson/6149/sta ps
COMPSKEHHBIX TUCHOB chem-ege.sdamgia.ru/
71 CriocoObl IOJTy4eHHs 1 23102023 https://resh.edu.rg/subiect/lesson/6149/start/httos:/
NpUMEHEHHE alTKaJnCHOB chem-ege.sdamgia.ru/
AJKHHBI: TOMOJIOTHYECKUM
psia, obmas ¢popmyna,
2 HOMEHKJIATypa, JNEKTPOHHOE 26.10.2023 httos://resh.edu.rg/subiect/lesson/6149/start/httos:/
Y IPOCTPAHCTBEHHOE chem-ege.sdamgia.ru/
CTpOEHHE MOJIEKY,
(buznyecKue CBOCTBa
” XUMHYECKHE CBONCTBA 27102023 httns://resh.edu.rg/subi ect/lesson/6149/start/https:/,
AJIKNHOB chem-ege.sdamgia.ru/
24 KauecTtBenHbie peakuuu Ha 07.11.2023 https://resh.edu.ru/subject/lesson/6149/start/https:/

TPOMHYIO CBS3b

chem-ege.sdamgia.ru/



https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/

Crioco0b!I osTyueHust u

https://resh.edu.ru/subject/lesson/6149/start/https:/

25 09.11.2023 )
NpUMEHEHHE aJIKHHOB chem-ege.sdamgia.ru/
Pewenue 3amau: pacué€rsl 1o .
. https://resh.edu.ru/subject/lesson/6149/start/https:/
26 YPaBHEHUIO XUMHUYECKON 10.11.2023 .
chem-ege.sdamgia.ru/
peakuuu
CucremMaTuzanus u https://resh.edu.ru/subject/lesson/6149/start/https:/
27 . 13.11.2023 ]
000011IeHHE 3HAHUH 110 TEME chem-ege.sdamgia.ru/
ApeHbI: TOMOJIOTHYECKUN
psia, obmas popmyia,
HOMEHKJIATypa.
yp https://resh.edu.ru/subject/lesson/6149/start/https:/
28 DNEeKTPOHHOE U 16.11.2023 .
chem-ege.sdamgia.ru/
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI O€H301a B TOIyo1a,
ux (pU3HYECKUE CBOMCTBA
9 XUMHYECKUE CBOMCTBA 17.11.2023 https://resh.edu.ru/subject/lesson/6149/start/https:/
apeHOB: PEaKIUK 3aMeIECHHs o chem-ege.sdamgia.ru/
XUMHWYECKHE CBOKMCTBA
30 apeHoB: peakuuu 20.11.2003 httos://resh.edu.rg/subiect/lesson/6149/start/htt0s:/
NPUCOEIUHEHNUS, OKMCIIEHUE chem-ege.sdamgia.ru/
TOMOJIOTOB O€H30I1a
Oc00EHHOCTH XUMUYECKUX https://resh.edu.ru/subject/lesson/6149/start/https:/
31 . 23.11.2023 .
CBOWCTB CTHpPOJIA chem-ege.sdamgia.ru/
Pemenue pacu€THbix 3a1a4
37 Ha ONpPEAEICHUE 24.11.2023 https://resh.edu.ru/subject/lesson/6149/start/https:/

MOJIEKYJISIPHOM (hOpMYJIBI
OPTraHUYECKOTO BEIIECTBA

chem-ege.sdamgia.ru/



https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/

Crioco0b!I osTyueHust u

https://resh.edu.ru/subject/lesson/6149/start/https:/

33 27.11.2023 .
NPUMEHEHHE apCHOB chem-ege.sdamgia.ru/
['eneTnueckas CBA3b MEXKAY .
https://resh.edu.ru/subject/lesson/6149/start/https:/
34 Pa3IMYHBIMU KJIaCCAMU 30.11.2023 .
chem-ege.sdamgia.ru/
YIJIIEBOIOPOOB
PacuéTsl mo ypaBHEeHUSIM
35 XUMHUUYECKUX PEAKIIUM. 01.12.2023 httos://resh.edu.rg/subi ect/lesson/6149/start/https:/
CucreMaruzanus u chem-ege.sdamgia.ru/
0000111eH1Ee 3HAaHUH 110 TeMe
36 ITpuponnsrii ras. [lomyTHble 04.12.2023 httt)s://resh.edu.r}l/subiect/lesson/6149/start/htms:/
HE(TSHBIE ra3bl chem-ege.sdamgia.ru/
37 KamMeHHBIi1 yromis u 07.12.2023 httos://resh.edu.rg/subiect/lesson/6149/start/htt0s:/
HPOIYKTHI €r0 MepepaboTKH chem-ege.sdamgia.ru/
Hedtp 1 crtocobs! e€
13 nepepabotku. [Ipumenenue 08.12.2023 https://resh.edu.ru/subject/lesson/6149/start/https:/
MPOIYKTOB MepepaboTKu o chem-ege.sdamgia.ru/
HeTH
['eneTnueckas CBA3b MEXKIY
39 Pa3IMYHBIMU KJIaCCAMU 11.12.2023
YIJIEBOI0OPOIOB
["anorenonpoun3BoiHbIE
YIJIIEBOIOPOOB:
40 AJIEKTPOHHOE CTPOCHUE; 14.12.2023 chem-cee.sdameia. ru/
peaxkiuy 3aMelieHns . £
rajioreHa
41 JleiicTBue 1IeIOUCH Ha 15.12.2023 https://resh.edu.ru/subject/lesson/6149/start/https:/



https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/

raJIOTEHITPOU3BOIHBIC.
BzaumopeiictBue
JITaJIOT€HAIKaHOB C
MarHueM U MUHKOM

chem-ege.sdamgia.ru/

CI/ICTeMaTI/ISaL[I/I}I n

https://resh.edu.ru/subject/lesson/6149/start/https:/

42 000011IeHE 3HAHUI 10 18.12.2023 .
chem-ege.sdamgia.ru/
pazneny "VYrieBoaopoast”
K o https: h.edu. ject/l 14 https:
43 OHT[:OJ'IBHaﬂ pabora '1:10 21.12.2023 ttps://resh.edu rg/sub1ect/ esson/6149/start/https:/
Teme "YTIIeBOI0pO Ik chem-ege.sdamgia.ru/
[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKHI
171, oO1as popmyna, )
paz, obuias gopy https://resh.edu.ru/subject/lesson/6149/start/https:/
44 CTPOEHHUE MOJIEKYJI, 22.12.2023 .
chem-ege.sdamgia.ru/
HM30MEpPHs, HOMEHKJIATypa,
Kiaccuukanms,
(du3nYecKue CBOMCTBA
XHMMITIECKHE CBOHCTRA https://resh.edu.ru/subject/lesson/6149/start/https:/
45 peeTbHBIX OJHOATOMHBIX 25.12.2023 O — SACAEDS:
chem-ege.sdamgia.ru/
CITUPTOB
Croco0b! nosy4eHus u .
https://resh.edu.ru/subject/lesson/6149/start/https:/
46 MIPUMEHEHNE OJTHOATOMHBIX 28.12.2023 )
chem-ege.sdamgia.ru/
CIIUPTOB
[Ipocteie 3dupsr:
OMECHKJIaTypa 30MEpHs, https: h.edu. ject/l 149/start/https:
47 HOMEHKJIaTypa U U30MEpHUsl 29.12.2003 ps://resh.edu.ru/subject/lesson/6149/start/https:/.

0COOCHHOCTH (PU3UYECKUX H
XUMHUYECKUX CBOWCTB

chem-ege.sdamgia.ru/



https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
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https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
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https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
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https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/

MHOroaToMHbI€ CIIUPTHI:
STUJICHTJIMKOJIb U TIULEPHH,

https://resh.edu.ru/subject/lesson/6149/start/https:/

48 ux (pusnUecKue u 11.01.2024 chem-ege.sdamgia.ru/
XHMHYSCKHE CBOMCTBA
Cnoco6bl nosy4eHus u .
https://resh.edu.ru/subject/lesson/6149/start/https:/
49 IIPUMEHEHNE MHOTOaTOMHBIX 12.01.2024 .
chem-ege.sdamgia.ru/
CIIUPTOB
DeHOo: CTPOCHUE MOJIEKYJIbI, .
. https://resh.edu.ru/subject/lesson/6149/start/https:/
50 ¢du3nueckue CBONCTBA. 15.01.2024 .
chem-ege.sdamgia.ru/
ToxcuyHOCTH peHOIa
51 XHUMHUYECKHE CBOICTBA 18.01.2024 httos://resh.edu.rg/subiect/lesson/6149/start/httos:/
denoma chem-ege.sdamgia.ru/
59 CriocoObI TIoTydeHust U 19.01.2024 htt s://resh.edu.rl.l/sub'ect/lesson/6149/start/htt s:/
npuMeHeHue GpeHosa chem-ege.sdamgia.ru/
[TpakTtrueckas padota Ne 2.
Pemertie https://resh.edu.ru/subject/l /6149/start/https:/.
53 AKCIIEPUMEHTAIBHBIX 3a71a4 22.01.2024 PS./TESh.C u'n.l SURJECLICESS0N. 4 bs:
chem-ege.sdamgia.ru/
1o teme "CrnupTel U
dbenonsr"
54 Cucremarn3anus I/Iu 75.01.2024 httos://resh.edu.rg/subiect/lesson/6149/start/httos:/
0000111eH1E 3HAHUH 110 TEME chem-ege.sdamgia.ru/
55 AJpaerunsl 1 KETOHLI: 26.01.2024 https://resh.edu.ru/subject/lesson/6149/start/https:/,

AIIEKTPOHHOE CTPOCHUE
KapOOHMIIBHOM TPYIIIIH;
TOMOJIOTUYECKHE PSIbI,
obmras popmysia, H30MepHst

chem-ege.sdamgia.ru/
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¥ HOMEHKJIaTypa

AJIBI[CFI/II[BI 1 KCTOHBI:

56 (u3HyecKkre CBOICTBA; 29.01.2024 ' P
chem-ege.sdamgia.ru/
peaKIK MPUCOSTUHEHUS
Peakuuu okucienus u .
https://resh.edu.ru/subject/lesson/6149/start/https:/
57 KAueCTBEHHBIE PEAKLIUU 01.02.2024 .
chem-ege.sdamgia.ru/
aJbJETUI0B U KETOHOB
CriocoOslI nosryue https://resh.edu. ject/l 6149/start/https:
53 Il BI TIOJTYYEHHUS 02.02.2024 ps://resh.edu rg/subwc/esson/ 9/start/https:/
aJIbJICTHIOB U KETOHOB chem-ege.sdamgia.ru/
OIHOOCHOBHBIE TIPEIENbHBIE
59 KapOOHOBBIE KHUCIIOTHI, 05.02.2024 htt s://resh.edu.rg/sub'ect/lesson/6l49/start/htt s:/.
0COOCHHOCTH CTPOCHUSI UX chem-ege.sdamgia.ru/
MOJIEKYJI
N3omepus u HOMEHKIIaTypa .
https://resh.edu.ru/subject/lesson/6 149/start/https:/
60 KapOOHOBBIX KUCIIOT, UX 08.02.2024 .
N chem-ege.sdamgia.ru/
buznyeckue cBoicTBa
AHMITIECKHE CROHCTE https:/resh.edu.ru/subject/lesson/6149/start/https:/
61 MPEIeTHHBIX OJHOOCHOBHBIX 09.02.2024 S — SHCALDS:
chem-ege.sdamgia.ru/
KapOOHOBBIX KUCIIOT
OcobOeHHOCTH CBOCTB
7 . https://resh.edu. ject/l 14 https:
2 MYpaBbUHOHN KHCJIOTHI 12.02.2024 ttps://resh.edu rg/subwct/ esson/6149/start/https:/
MHoroo6pasue KapOOHOBBIX chem-ege.sdamgia.ru/
KHCJIOT
63 OCO0OEHHOCTH CBOMCTB: 15.02.2024 https://resh.edu.ru/subject/lesson/6149/start/https:/

HCIIPCACIIbHBIX U
ApOMaTHYCCKUX

chem-ege.sdamgia.ru/
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KapOOHOBBIX,
JTUKapOOHOBBIX,
THAPOKCUKAPOOHOBBIX
kuciot. [Ipencrasurenn
BBICIIUX KapOOHOBBIX
KHCJIOT

ITonsiTHE O IPOU3BOIHBIX

64 16.02.2024 ' .
KapOOHOBBIX KHCIIOT chem-ege.sdamgia.ru/
Cocobut noatysetis i https://resh.edu.ru/subject/l /6149/start/https:/,
65 npUMEHEeHHE KapOOHOBBIX 19.02.2024 O — SArATRs:
chem-ege.sdamgia.ru/
KHCJIOT
CrnoxxHble YUPHI:
66 TOMOJIOTHUYECKHM Psifl, o01as 2.02.2024 httt)s://resh.edu.r}l/subiect/lesson/6149/start/htms:/
bopmyita, uoMepust u chem-ege.sdamgia.ru/
HOMEHKJIaTypa
67 (DI/I?:I/I‘IGCKI/IC A XUMHYECKUE 26.02.2004 htt s://resh.edu.rl.l/sub'ect/lesson/6l49/start/htt s:/
cBoiicTBa 3pHUpoB chem-ege.sdamgia.ru/
Pemenue pacu€rHpix 3a1ay:
10 YPaBHEHHUIO XUMHYECKOU .
https://resh.edu.ru/subject/lesson/6149/start/https:/
68 peaKUuu, Ha ONPEEIICHUE 29.02.2024 .
. chem-ege.sdamgia.ru/
MOJIEKYJISIPHOI (OPMYITBI
OPraHUYeCKOro BEUIeCTBa
69 [Tpaktrueckas padota Ne 3. 01.03.2024 https://resh.edu.ru/subject/lesson/6149/start/https:/.

Pemenue
SKCIIEPUMEHTAJIbHBIX 3a7a4
o teme "KapOoHoBbIE

chem-ege.sdamgia.ru/
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KkucnoThl. CroxxHblie 3¢pupsr”

Kupsl: ctpoenue,

70 bu3HYecKre 1 XUMUYECKHE 04.03.2024 ' P
. chem-ege.sdamgia.ru/
CBOMCTBA (THAPOIIN3)
OCcoOEHHOCTH CBOWCTB
KHUPOB, COACPIKAITUX .
https://resh.edu.ru/subject/lesson/6 149/start/https:/
71 OCTaTKH HEIPEIeIbHBIX 07.03.2024 .
chem-ege.sdamgia.ru/
XKUPHBIX KACIOT. JKUpHI B
IpUpoOae
Mpbuta KaK COJIM BBICIITUX
KAPOOHOBIX KHCIIOT, HX https:/resh.edu.ru/subject/lesson/6149/start/https:/
72 Morolee aeiicreue. [Tousarue 08.03.2024 DS/ [EF0.0 u'n.l SURJECL 8500 4 DS
chem-ege.sdamgia.ru/
0 CHHTETHYECKUX MOIOIINUX
cpeactBax (CMC)
I'enernueckas cBs3b
€BOJI0pOI0 : .edu.
73 | YHICEOAOPOIORH 11.03.2024 .
KHCIIOPOJICOICPKALITIX chem-ege.sdamgia.ru/
OpraHWYECKUX BEIIECTB
74 Pacuérsl mo ypaBHerI;IM 14.03.2024 httos://resh.edu.rg/subiect/lesson/6149/start/httos:/
XUMUYECKUX PEaKITHi chem-ege.sdamgia.ru/
75 CucreMaruzanus I/IU 15.03.2024 httns://resh.edu.rg/subiect/lesson/6149/start/htms:/
00001IeHIE 3HAHMI 110 TEME chem-ege.sdamgia.ru/
OO01mas xapakTepuCTHKa
76 YIJIEBOAOB U KiIacCH(pHUKAIUs 18.03.2004 https://resh.edu.ru/subject/lesson/6 149/start/https:/.

YIJIeBOJOB (MOHO-, - U
MOJIMCaXapuabl)

chem-ege.sdamgia.ru/
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MoHocaxapusl:

https://resh.edu.ru/subject/lesson/6149/start/https:/

77 ¢du3nUecKue CBONCTBA U 21.03.2024 .
chem-ege.sdamgia.ru/
HaxOXXJIEHHE B MIPUPOJIS
IIpuMeHeHue III0K03bI, €€
78 | CHATCHHMe® 22.03.2024 AHESLECLE
KHU3HEIEATEILHOCTH chem-ege.sdamgia.ru/
opraHusma
Jucaxapupl: caxaposa,
. https: h.edu. ject/l 14 https:
79 MaJIbTO3a U JIAKT03a 01.04.2024 ttps://resh.edu rg/subwct/ esson/6149/start/https:/
Haxoxaenue B mpupoe u chem-ege.sdamgia.ru/
MIPUMEHEHUE UCaXapuJIOB
[Tonucaxapuapl: cTpoeHue
AKPOMOJICKYJI, (DU3UICCKUEC https: h.edu. ject/l 6149/start/https:
20 MaKpOMOJIEKYJI (1)1{ NYECKU 04.04.2024 ps://resh.edu rg/subwc/esson/ 9/start/https:/.
Y XUMHUYECKUE CBOMCTBA, chem-ege.sdamgia.ru/
MpUMEHEHNE
’1 [TonsiTHE 06 NCKYCCTBEHHBIX 05.04.2024 htt s://resh.edu.rl.l/sub'ect/lesson/6l49/start/htt s:/.
BOJIOKHAX chem-ege.sdamgia.ru/
Pelenue pacueTHbIX 3aa4
Ha OTpe/ICIICHUE T0TH .
https://resh.edu.ru/subject/lesson/6149/start/https:/
82 BBIXO/Ia TPOJIYKTa PeaKkluu 08.04.2024 ]
chem-ege.sdamgia.ru/
OT TEOPETUYECKH
BO3MO>KHOTO
CrcTemaTusanist u https://resh.edu.rw/subject/lesson/6149/start/https:/
83 | oGobuenue sHauii 10 11.04.2024 LU —
chem-ege.sdamgia.ru/
pasneny
84 KonTponbhas pabota no 12.04.2024 https://resh.edu.ru/subject/lesson/6149/start/https:/
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TEME
"Kucnoponcoaepxkarue
OpPraHUYeCKHE COCAMHEHUS"

chem-ege.sdamgia.ru/

AMuHBL: K1accudukarys,
CTPOEHHUE MOJIEKYJI, 00IIast

https://resh.edu.ru/subject/lesson/6149/start/https:/

85 dopmyiia, uzomepus, 15.04.2024 chemm-cze.sdameiaru/
HOMEHKJIaTypa 1
¢duznyeckue cBoicTBa
26 XHUMHUYECKHUE CBOMCTBA 18.04.2024 httos://resh.edu.rg/subiect/lesson/6149/start/htt0s:/
anmu(paTUIECKUX aMUHOB chem-ege.sdamgia.ru/
AHIIHH: CTPOCHHC AHWIHHA, https://resh.edu.ru/subject/lesson/6149/start/https:/.
87 0COOEHHOCTH XUMHUYECKUX 19.04.2024 DS/ [EF0.0 u'n.l SURJECL 8500 4 DS
N chem-ege.sdamgia.ru/
CBOCTB aHUJINHA
Crioco0s! momyser 1 https://resh.edu.ru/subject/l /6149/start/https:/
88 NpUMEHEHHE aTr(aTHIECKUX 22.04.2024 U — EE——
chem-ege.sdamgia.ru/
aMUHOB
AMUHOKHCIIOTHI:
HOMEHKJIaTypa U H30Mepus, )
. https://resh.edu.ru/subject/lesson/6149/start/https:/
89 buznyeckue cBOMCTBA. 25.04.2024 .
chem-ege.sdamgia.ru/
OTtaenbHBIC IPEICTABUTEIH
0-aMHUHOKHUCIIOT
XUMHYECKHE CBOMCTBA
AMHHORHCIOT, 1X https://resh.edu.ru/subject/lesson/6149/start/https:/
90 OMOJIOTHYECKOE 3HAUCHUE 26.04.2024 PS.AIER0.eCU. [ subject/iesson 4 DS

aMuHOKHUCIOT. CHHTE3 U
THIPOJIA3 TIENTHIOB

chem-ege.sdamgia.ru/
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benku kak npupoiHbIe

https://resh.edu.ru/subject/lesson/6149/start/https:/

91 IIOJINMEPBI; CTPYKTYPBI 29.04.2024 chem-cze.sdameia.ru/
0O€eIIKOoB
9 XUMHYECKUE CBOUCTBA 06.05.2024 htt s://resh.edu.rl.l/sub'ect/lesson/6149/start/htt s:/
OenKkoB chem-ege.sdamgia.ru/
A3oTcoaepKalme
reTepOLUKINYECKHE )
https://resh.edu.ru/subject/lesson/6149/start/https:/
93 coequHenus. HykiienHoBbIe 13.05.2024 ]
chem-ege.sdamgia.ru/
KHCJIOTBL: COCTaB, CTPOCHHE
1 OMoJiorHYecKas poib
[TpaxTrueckas padorta Ne 4.
Pemenue )
https://resh.edu.ru/subject/lesson/6149/start/https:/
94 AKCIEPUMEHTAIBHBIX 3a7a4 16.05.2024 .
chem-ege.sdamgia.ru/
1o TeMe "A30TcoaepKalimre
OpPraHUYeCKHe COeTMHEHUS"
[Tpaktuyeckas padora Ne 5.
Penrtenue .
https://resh.edu.ru/subject/lesson/6149/start/https:/
95 AKCIIEPUMEHTAJIbHBIX 3aa4 17.05.2024 .
chem-ege.sdamgia.ru/
o teMe ""PacriosHaBanue
OpraHUYECKUX COCTUHECHHM"
https://resh.edu.ru/subject/l /6149/start/https:/
96 [IpomexxyTouHas arTecTamus 20.05.2024 VTN — E—
chem-ege.sdamgia.ru/
OCHOBHBIE ITOHATUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX
97 COECIUHEHUN U METOIBI UX 22.05.2024

CHUHTE3a —II0JIMMEPpHU3alUAa 1
MOJIMKOHACHCAIIUsA

chem-ege.sdamgia.ru/
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[Tnactmaccel. YTunusanusa u

https://resh.edu.ru/subject/lesson/6149/start/https:/

98 1 22.05.2024 .
nepepaboTKa IIacTHKa chem-ege.sdamgia.ru/
Bonokna: HaTypanbHbIE,
HCKYCCTBEHHBIE,
LI : .edu.
99 cunTetnueckue. [lomumepot { 73.05.2004 .
CIIEUATBLHOTO chem-ege.sdamgia.ru/
Ha3zHadyeHus. Kayuuku.Pe3un
a
[Tpaktuyeckas padora Ne 6.
Pemntenne )
10 https://resh.edu.ru/subject/lesson/6149/start/https:/
AKCIIEPUMEHTAJIBHBIX 3a7a4 1 24.05.2024 .
0 chem-ege.sdamgia.ru/
o TeMme "Pacro3HaBaHue
IJIACTMACC ¥ BOJIOKOH"
10 https: h.edu. ject/l 14 https:
SaKITIOUHTEbHBIIH YPOK 1 24.05.2024 ttps://resh.edu r1.1/sublect/ esson/6149/start/https:/
1 chem-ege.sdamgia.ru/
10 https://resh.edu.ru/subject/l /6149/start/https:/,
3aKJIIOUNTENbHBIN YPOK 1 24.05.2024 SAAEESLECLL AU SIRIEETESSOn e >
2 chem-ege.sdamgia.ru/
OBHLIEE KOJIMYECTBO HACOB 102

I10 ITPOIT'PAMME
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11 KITACC

Ne Kouan4yecTBo yacos
Jara DJleKTPOHHbBIE IU(PPOBLIE 00pa3oBaTell
Tema ypoka KonTpoabhbie IIpakTHyeckue
n/ Bceero U3y4YeHHs pecypcbl
. padoTbI padoTbI
| ATtom. COCT?B aTOMHBIX SJIEP. { 0 0 04.09.2023 httos://resh.edu.rg/subiect/lesson/6149/start/ht
XuMudeckui aseMeHT. M30Tombl chem-ege.sdamgia.ru/
CTPOGHHE SIEKTPOHHELX https://resh.edu.rw/subject/lesson/6149/start/ht
2 000JI04€K aTOMOB, KBAHTOBBIE 1 0 0 07.09.2023 DE./IES0.E u'n.l SHRJECL L8500 4
chem-ege.sdamgia.ru/
qucia
Kraccu@ukaus XHumMHecKix https://resh.edu.ru/subject/l /6149/start/ht
3 3JIEMEHTOB (s-, p-, d-, f- | 0 0 08.09.2023 R Tesh. eCiLIwsiblect lesson 4
chem-ege.sdamgia.ru/
AJIEMEHTHI)
4 Pacnpenenenue 31eKTpOHOB 1O 1 0 0 11.09.2023 httns://resh.edu.rg/subiect/lesson/6149/start/ht
aTOMHBIM OpPOUTAIISAM chem-ege.sdamgia.ru/
DJeKTpOHHBIE KOH(PUTYpaIIH _
https://resh.edu.ru/subject/lesson/6149/start/ht
5 aTOMOB 3JIEMEHTOB B OCHOBHOM H 1 0 0 14.09.2023 .
i chem-ege.sdamgia.ru/
BO30YKIEHHOM COCTOSTHUH
IIEKTPOHHbIE KORHTY pati hitps:/resh.edu.ru/subject/lesson/6149/start/ht
6 HOHOB. | 0 0 15.09.2023 ps://resh.edu.ru/subject/lesson sta
chem-ege.sdamgia.ru/
DIeKTPOOTPUIATENIEHOCTD
7 Ilepunonnueckuii 3aKOH U 1 0 0 18.09.2023 https://resh.edu.ru/subject/lesson/6149/start/ht
[lepuoanueckas cuctema chem-ege.sdamgia.ru/
XUMHYECKHUX dy1eMeHToB J[. 1.
MenneneeBa, CBS3b C



https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6149/start/https://chem-ege.sdamgia.ru/

COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMepHOCTI/I N3MCHCHUA
CBOMCTB XMMHYECKHUX 3JICMCHTOB

8 1 00pa3yeMbIX HMH IPOCTHIX H 21.09.2023 ' P
chem-ege.sdamgia.ru/
CJIOKHBIX BEIIECTB MO IPYIINaM U
nepuoiam
CucreMaTuzanus 1 00001IeHne https://resh.edu.ru/subject/lesson/6149/start/ht
9 . 22.09.2023 )
3HAHUU 10 TeMe chem-ege.sdamgia.ru/
Buaer xuMmudeckou CBS3M.
Mexanu3mbl 00pa3zoBaHUs
10 KOBAJICHTHOM CBS3U. 75.09.2023 httns://resh.edu.rg/subiect/lesson/6149/start/ht
BomopoHast CBsI3b. chem-ege.sdamgia.ru/
MexMOoJIeKyJIsIpHbIE
B3aUMOJICUCTBHUS
BaneHnTHOCTE U BajeHTHBIC
BO3MO>XHOCTH aTOoMOB. CBs3b _
1 SEKTDOHHOM CTOYKTVDLL 78.09.2023 https://resh.edu.ru/subject/lesson/6149/start/ht
JICKTp PYKTYP T chem-ege.sdamgia.ru/
MOJIEKYJI C UX T€OMETPHUIECCKUM
CTPOCHHEM
[IpeacraBieHuss 0 KOMILIEKCHBIX )
https://resh.edu.ru/subject/lesson/6149/start/ht
12 COCIUHEHUIX: COCTaB U 29.09.2023 ]
chem-ege.sdamgia.ru/
HOMEHKJIaTypa
13 BemectBa MOnEKyIsIpHOTO U 02.10.2023 https://resh.edu.ru/subject/lesson/6149/start/ht

HEMOJIEKYJISIPHOTO CTPOCHHUSI.
TUbl KPUCTAIUTHYECKUX

chem-ege.sdamgia.ru/
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pPELIETOK U CBOMCTBA BEIIECTB

IlonsiTHE O IUCTIEPCHBIX

14 cucremax. [IpencraBnenue o 05.10.2023 ' P
chem-ege.sdamgia.ru/
KOJUIOUHBIX PacTBOpPax
VicTuHHBIE pacTBOPHI:
15 HaCBIIIEHHBIC M HEHACBIICHHBIC, 06.10.2023 https://resh.edu.ru/subject/lesson/6149/start/ht
PacTBOPUMOCTb. o chem-ege.sdamgia.ru/
Kpucramiaoruapatst
16 CriocoObl BEIpaKEHUSI 09.10.2023 httt)s://resh.edu.rl'l/ subject/lesson/6149/start/ht
KOHIICHTPAIIUK PACTBOPOB chem-ege.sdamgia.ru/
Pewenne 3amau ¢
UCII0JIb30BAaHUEM MTOHATUI _
" i https://resh.edu.ru/subject/lesson/6149/start/ht
17 MaccoBas 10151 paCTBOPEHHOTO 12.10.2023 .
chem-ege.sdamgia.ru/
BellecTra", "MosipHas
KOHIIeHTpanus"
Knaccudukanus u )
https://resh.edu.ru/subject/lesson/6149/start/ht
18 HOMEHKJIaTypa HEOPraHUYECKHUX 13.10.2023 :
chem-ege.sdamgia.ru/
BEILIECTB
CucreMaruzaius 1 00001IeHE https://resh.edu.ru/subject/lesson/6 149/start/ht
19 . 16.10.2023 :
3HAHUH 110 TEME chem-ege.sdamgia.ru/
20 KonTponbhas pabota mo Temam 19.10.2023 https://resh.edu.ru/subject/lesson/6149/start/ht

"CrpoeHue aToma.
[lepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKUX 3eMeHToB [l. 1.
Menneneesa', "CtpoeHue

chem-ege.sdamgia.ru/
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BemiecTBa. MHOrooOpasue
BemecTs"

Knaccugukarus Xxumuueckux
peakuyii B HEOPraHU4eCKON 1
OpraHMYECKON XUMHUHU. 3aKOH

https://resh.edu.ru/subject/lesson/6149/start/ht

21 COXpaHEHHUsI MACCHI BEILIECTB; 20.10.2023 .
chem-ege.sdamgia.ru/
3aKOH COXPAHEHUS U
MIpEBpAICHHS YHEPTUU TIPH
XUMHUYECKUX PEAKIUAX
Tennosbie 3PEKTH XUMHUECKIX _
. https://resh.edu.ru/subject/lesson/6149/start/ht
22 peakuuii. TepmoxuMudecKue 23.10.2023 :
chem-ege.sdamgia.ru/
ypaBHEHUS
Brruucnenus mo ypaBHEHUAM ,
. https://resh.edu.ru/subject/lesson/6149/start/ht
23 XUMUYECKUX PEAKIUN U 26.10.2023 :
chem-ege.sdamgia.ru/
TEPMOXUMHYECKUM YPABHCHHUSIM
CKOpOCTh XMMHUYECKOM peaKiIyi,
24 €€ 3aBUCHMOCTb OT PA3JINYHBIX 27.10.2023 ht‘ms://resh.edu.rl'l/subiect/lesson/6149/start/ht
¢bakTopos. Karanus u chem-ege.sdamgia.ru/
KaTaJIn3aToOPhI
r ; .edu. j
75 OMOTE€HHBIE U T€TEPOTr€HHbIE 09.11.2023 https://resh.edu rg/sub ect/lesson/6149/start/ht
peakuu chem-ege.sdamgia.ru/
[TpakTuueckas pad6ora Ne 1 o
26 Teme "BiusHue pa3auyHbIX 10.11.2023 https://resh.edu.ru/subject/lesson/6 149/start/ht
(aKTOpPOB Ha CKOPOCTH o chem-ege.sdamgia.ru/
XUMHUYECKOHN peakiuun"
27 OO0parumbie 1 HEOOPATUMBIE 13.11.2023 https://resh.edu.ru/subject/lesson/6149/start/ht
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peakuunu. XMMUYECKOe
paBHOBECHE

chem-ege.sdamgia.ru/

[Tpaktuyeckas padora Ne 2 o
TeMe "BinsiHue pa3nnyHbIX

28 16.11.2023 ' .
(baKTOpOB Ha MOJOKEHHUE chem-ege.sdamgia.ru/
XUMHUYECKOTO paBHOBeCHs"
DNEeKTPOIUTHYECKAS
nucconuanusa. CuiabHbIE U https://resh.edu.ru/subject/lesson/6149/start/ht
29 17.11.2023 :
ciabble 3eKTpoauThl. CTereHb chem-ege.sdamgia.ru/
JIUCCOLMAIAN
HNonHoe nponsBeaeHue BOIBI.
Cpena BOIHBIX PaCTBOPOB. https://resh.edu.ru/subject/lesson/6149/start/ht
30 . 20.11.2023 :
Bomopoassiii mokazatess (pH) chem-ege.sdamgia.ru/
pactBopa
I'maponus cosneit. Peaknuu,
31 IIPOTEKAIOIME B PACTBOPAX 23.11.2023 chem-cee.sdameia ru/
ANEKTPOIUTOB cieln-egescamgla.il
[Tpaktuyeckas padora Ne 3 o .
" https://resh.edu.ru/subject/lesson/6149/start/ht
32 Teme "XUMHYECKUE PEAKIINY B 24.11.2023 ]
chem-ege.sdamgia.ru/
pacTBopax JIEKTPOJIUTOB"
OKHUCIUTENbHO-
BOCCTAHOBUTEIIBHBIEC PEAKIIUU. https://resh.edu.ru/subject/lesson/6149/start/ht
33 . 27.11.2023 :
Baxwuerime okucauTenu u chem-ege.sdamgia.ru/
BOCCTAaHOBUTEIN
M : .edu. j
34 €TOJ1 JJIEKTPOHHOI'O 30.11.2023 https://resh.edu.ru/subject/lesson/6149/start/ht

(371eKTOHHO-MOHHOT0) OanaHca

chem-ege.sdamgia.ru/
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DJIEKTPOJIN3 PACTBOPOB U

https://resh.edu.ru/subject/lesson/6149/start/ht

35 01.12.2023 :
pacIijiaBoB BEIIECTB chem-ege.sdamgia.ru/
P https: h.edu. ject/l 14 h
36 ELIEHHUE 3a1a4 pa3InYHBIX 04.12.2023 ttps://resh.edu rg/sublect/ esson/6149/start/ht
THUIIOB chem-ege.sdamgia.ru/
P https: h.edu. ject/l 14 h
37 CIICHNUE 3a1a4 Pa3JInYHBIX 07.12.2023 ttps://resh.edu I'I-J/Sllb]ect/ esson/6149/start/ht
THUIIOB chem-ege.sdamgia.ru/
CucremaTu3zanus 1 0000IIeHHE .
. " https://resh.edu.ru/subject/lesson/6149/start/ht
38 3HaHUU 1O TeMe " XUMHU4YeCcKue 08.12.2023 .
| chem-ege.sdamgia.ru/
peakiuu
KonTponbhas pabota mo Teme https://resh.edu.ru/subject/lesson/6149/start/ht
39 " | 11.12.2023 :
XUMHYECKHE PEaKInn chem-ege.sdamgia.ru/
[TonoxeHne HEMEeTasuIoB B
Ilepnonnueckoi cucreme
xmecian severton . H. htps://resh.edu.ru/subject/lesson/6 149/start/ht
40 MeHneneeBa 1 0COOEHHOCTH 14.12.2023 PS-/TESN.C u'r? SURJECLCSSON. 4
chem-ege.sdamgia.ru/
CTPOEHHUSI NX aTOMOB.
duznueckue cBocTBa
HEMETAaJJIOB
Annotponus HeMeTa/uIoB (Ha ,
https://resh.edu.ru/subject/lesson/6149/start/ht
41 IIpUMeEpPE KUCI0POa, CEPBI, 15.12.2023 .
chem-ege.sdamgia.ru/
dbocdopa u yriaepoa)
Bonopona: nonyuyenue, ,
https://resh.edu.ru/subject/lesson/6149/start/ht
42 ¢du3nueckre 1 XUMHYECKUE 18.12.2023 .
. chem-ege.sdamgia.ru/
cBoucTBa. ['uapuasl
43 I"ajmoreHsl: HaXOXXIEHNUE B 21.12.2023 https://resh.edu.ru/subject/lesson/6149/start/ht

pUpoOJIe, CIOCOOBI MOTYUYCHHUS,

chem-ege.sdamgia.ru/
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(1)I/IBI/IT-IeCKI/Ie U XUMHWYECCKHE

CBOIICTBa
I"annorenoBo1OPOIBL.
B i ; edu.
44 PRHCHIINC 22.12.2023 .
KUCIIOPOJICO/ICpKAIIHE chem-ege.sdamgia.ru/
COC/IMHEHUS TAJIOTCHOB
JlabopartopHsble u
MIPOMBIIIJICHHBIE CTIOCOOBI ,
https://resh.edu.ru/subject/lesson/6149/start/ht
45 IIOJIyY€HUS TaJIOTEHOB. 25.12.2023 :
chem-ege.sdamgia.ru/
[IpuMeHeHue TaToreHoB U UX
COEIMHEHU I
[Tpaxtrueckas padota Ne 4. ,
https://resh.edu.ru/subject/lesson/6149/start/ht
46 Pemenue skcriepuMeHTaIbHBIX 28.12.2023 .
chem-ege.sdamgia.ru/
3agad o reme "l"anoreHsr"”
Kucnopona: nabopatopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI
47 MOJTy4YeHHUsI, PU3NIECKUE U 29.12.2023
XUMHUYecKre cBorcTBa. O30H.
[IpruMmeneHnne Kucmopoia u 030Ha
48 OKCH/IBI U TEPOKCHUJIBI 11.01.2024 ' P
chem-ege.sdamgia.ru/
49 Pewenue 3amau pa3imuHbIxX 12.01.2004 htt s://resh.edu.rg/sub'ect/lesson/6l49/start/ht
THUIIOB chem-ege.sdamgia.ru/
50 Cepa: Hax0XKIEHHE B IPUPOJIE, 15.01.2024 https:/resh.edu.ru/subject/lesson/6149/start/ht

CIOCOOBI MOTYYEHUS,
¢du3nuecKrue 1 XUMHYECKHE

chem-ege.sdamgia.ru/
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CBOWCTBA

https://resh.edu.ru/subject/lesson/6149/start/ht

51 CepoBosiopon, cynbhuabt 18.01.2024 chem-cee.sdameia. r/
Kucnoponconep:xarme
52 coeuHEeHUS cepbl. OcCOOEHHOCTH 19.01.2024
CBOWCTB CEpHOM KUCJIOTHI
[Tpaktuyeckas pabora Ne 5.
P ; edu.
53 elIeHUE 3KCHe"pI/IMeHTaJ‘I.BHBIX 22 01.2004 .
3ama4 mo Teme "Cepa u eé chem-ege.sdamgia.ru/
coeiMHEeHUs"
A3OT: HaX0XJIeHHE B IPUPO/IE,
54 CIIOCOOBI MOJTyYCHHUS, 25.01.2024 httns://resh.edu.rg/subiect/lesson/6149/start/ht
bu3nvecKre 1 XUMHUYECKUEC chem-ege.sdamgia.ru/
CBOMCTBAa. AMMUAK, HUTPHUJIBI
Kucnoponcoaep:xarme
POACOACpRatl https://resh.edu.ru/subject/lesson/6149/start/ht
55 coeguHenus azora. OcoOeHHOCTH 26.01.2024 )
. . chem-ege.sdamgia.ru/
CBOMCTB a30THOM KHUCIIOTHI
Hpmerieriiie asota i ero https://resh.edu.ru/subject/l /6149/start/ht
56 COCMHEHUM. A30THBIC 29.01.2024 S — sa
chem-ege.sdamgia.ru/
yaoOpeHus
dochop: HaxOkKACHNE B
57 IpUpOE, CIOCOOBI MOTYUYEHUS, 01.02.2004 httns://resh.edu.rg/subiect/lesson/6149/start/ht
(GU3MYECKHE ¥ XUMUUECKHE chem-ege.sdamgia.ru/
cBoiictBa. Pochuast u Gochun
58 Oxkcuapl pocdopa, 02.02.2024 https://resh.edu.ru/subject/lesson/6149/start/ht

dhochopcoaepkanye KUCIOThI.

chem-ege.sdamgia.ru/
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Comnu dochopHOI KUCTOTHI

[Tpumenenue docdopa u ero

59 coenuHeHni. PocopHbIe 05.02.2024 ' P
chem-ege.sdamgia.ru/
ya00peHus
ITpakTrueckas padota Ne 6.
Pemenne skcnepumenTan https://resh.edu. ject/l 149/start/ht
60 [ICHUE DKCIIEPUMEHTAIbHBIX 08.02.2024 ps://resh.edu rg/sublec/esson/6 9/start/
3aza4 1o Teme "A30t u ocdop u chem-ege.sdamgia.ru/
ux coequHeHus"
Yraepoa: HaXOXKICHUE B
MIPUPOJIE, ATTOTPOITHBIC ,
https://resh.edu.ru/subject/lesson/6149/start/ht
61 Monupukanuu; Gpusndeckue u 09.02.2024 .
9 chem-ege.sdamgia.ru/
XUMUYECKHE CBOWCTBA,
MIpUMEHEHNE
Oxcuyp yriepoaa(ll), oxcu
A yraepoza(ll) A https://resh.edu.ru/subject/lesson/6149/start/ht
62 yraepoaa(IV), yronbHast kuciora 12.02.2024 .
. chem-ege.sdamgia.ru/
u e€ conu
Pe https://resh.edu. ject/l 14 h
63 [ICHUE 3a7a4 Pa3InYHbIX 15.02.2024 ttps://resh.edu rg/sublect/ esson/6149/start/ht
TUIIOB chem-ege.sdamgia.ru/
Kpemuuii: Haxox1eHHE B
64 MIPUPOJIE, CIIOCOOBI MTOTYUYEHUS, 16.02.2004 httDs://resh.edu.rl'l/subiect/lesson/6149/start/ht
busnUecKre ¥ XUMHUYCCKUE chem-ege.sdamgia.ru/
CBONCTBA
O v : .edu.
65 | Orcnrxpemms(IV), 19.02.2024 )
KPEMHHEBasK KUCIOTA, CHIMKATBI chem-ege.sdamgia.ru/
66 IIpruMmeHeHne KpEMHHUS U €ro 22.02.2024 https://resh.edu.ru/subject/lesson/6149/start/ht

coequHenuii. CTekIo, ero

chem-ege.sdamgia.ru/
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MMOJIy4YC€HHE, BUAbI CTCKIIA

Pemenne 3amau pa3innaHbIX

67 26.02.2024 ' .
THUIIOB chem-ege.sdamgia.ru/
Cucrematnsa 00001enne https: h.edu. ject/l 149/start/ht
68 HUCT vM TU3aU U IIEHU 29.02.2004 ps://resh.edu rg/sublec /lesson/6149/start/
3HaHui 1o Teme "HemeTasr" chem-ege.sdamgia.ru/
69 KonTponbHas pabota no teme 01.03.2024 httDs://resh.edu.rl'l/subiect/lesson/6149/start/ht
"Hemeramnbr" chem-ege.sdamgia.ru/
AHAIH3 PE3yJILTATOD https://resh.edu.ru/subject/lesson/6149/start/ht
70 KOHTPOJIbHOM paboThI, 04.03.2024 PS.LTESN.CALIWSUDICCLICSSON. 4
chem-ege.sdamgia.ru/
KOPPEKIHS OIHOOK
ITomoxeH1Ee METAIOB B
[Tepuoanueckoit cucteme
ec 3JICMCHTOB. https: h.edu. ject/l 149/start/ht
71 XUMHUYECKHUX DIIEMEHTOB 07.03.2004 ps://resh.edu rg/sublec/esson/6 9/start/
Oco0eHHOCTH CTPOCHUS chem-ege.sdamgia.ru/
AIEKTPOHHBIX 000JIOYEK AaTOMOB
METAJIJIOB
OO0uwme uznyeckue cBocTBa .
https://resh.edu.ru/subject/lesson/6149/start/ht
72 MeTtasuioB. [IpuMenenune 11.03.2024 .
chem-ege.sdamgia.ru/
METaJUIOB B OBITY U TEXHUKE
7 Cmnassl MeTamioB. Kopposus 14.03.2024 htt s://resh.edu.rg/sub'ect/lesson/6149/start/ht
METaJJIOB chem-ege.sdamgia.ru/
Pemenue 3ama4 pas https://resh.edu. ject/l 149/start/ht
74 LIEHHE 3a71a4 Pa3JIUYHbIX 15.03.2004 ps://resh.edu rg/sublec /lesson/6149/start/
THIIOB chem-ege.sdamgia.ru/
DIICKTPOXUMHHCCK P https://resh.edu.ru/subject/lesson/6149)start/ht
75 HanpspKeHUH MeTauioB. O0mme 18.03.2024 DS./TES1.8CUL I SUDjeCliesson 4

CIOCOOBI TOTYYECHHSI METAJIJIOB

chem-ege.sdamgia.ru/
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OO6m1as XxapakTepucTuKa
MeTauioB [A-rpymisl
[Tepuoanueckoit cuCTeMsl
XUMHYECKHX An1eMeHToB. Hatpuii

https://resh.edu.ru/subject/lesson/6149/start/ht

76 . 21.03.2024 .

U KQJIUU: TIOJIy4YEHUE, chem-ege.sdamgia.ru/

bu3HYecKre U XUMHIECKUE

CBOMCTBA, MPUMEHEHHUE MTPOCTHIX

BEIIECTB U UX COCTUHECHUN

OO01as xapaKTepUCTHKA

MeTaiioB [IA-rpynmel

[Tepuoanyeckoit CUCTEMBI

XUMHUYECKHUX DJIEMEHTOB. https://resh.edu.ru/subject/lesson/6149/start/ht
77 . . 22.03.2024 .

Maruwuii 1 KaJbluii: oTy4eHue, chem-ege.sdamgia.ru/

(bu3HYecKre U XUMHIECKUE

CBOMCTBA, MPUMEHEHHUE MTPOCTHIX

BEIIIECTB U UX COCAUHCHHI

JKEcTKOCTh BOJEI U CIOCOORI €€ https://resh.edu.ru/subject/lesson/6149/start/ht
78 A 01.04.2024 :

yCTpaHEHUs! chem-ege.sdamgia.ru/

ATIOMIHIIL: oy setie, hitps://resh.edu.ru/subject/lesson/6149/start/ht

ps://resh.edu.ru/subject/lesson sta
79 buznyecKre 1 XUMUYECKHE 04.04.2024 :
. chem-ege.sdamgia.ru/

CBOMCTBA, MPUMEHEHHNE

AmMoTepHBIe CBOWCTBA OKCHIA U

THAPOKCHUIA aJIFOMUHUS, https://resh.edu.ru/subject/lesson/6149/start/ht
80 APOKCHA 05.04.2024 ;

THIPOKCOKOMIUIEKCHI aTFOMHHUS, chem-ege.sdamgia.ru/

WX IPUMCHCHHE

Perrenue 3aga4d pa3ImIHBIX https://resh.edu.ru/subject/lesson/6149/start/ht
81 AP 08.04.2024

THUIIOB

chem-ege.sdamgia.ru/
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[TpaxTrueckas padborta Ne 7.
Pemenne OKCIICPUMCHTAJIBHBIX

https://resh.edu.ru/subject/lesson/6149/start/ht

82 11.04.2024 .
3a1a4 110 TeMe "MeTtasuibl chem-ege.sdamgia.ru/
IJIaBHBIX noArpynmn"
OO01mast xapakTepuCTHKA
METAJUIOB MIOOOYHBIX TOATPYIIT
B- IT I 12.04.2024 ' .
83 (b-rpynn) Ilepuoauueckoit 04.20 chem-cee.sdameia ru/
CHCTEMBI XUMHUYECKHUX £ £
2JIEMEHTOB
(DUSHICCKHC 11 XITMIIECKie hitps://resh.edu.ru/subject/lesson/6149/start/ht
84 CBOMCTBa XpoMa U €ro 15.04.2024 TN — >
N chem-ege.sdamgia.ru/
COCIIMHEHUH, UX MPUMCHEHHE
BeXHCHIIHN COCMHCHNS hitps://resh.edu.ru/subject/lesson/6149/start/ht
85 mapranna. [lepmanranat kanms, 18.04.2024 NI — >4
N chem-ege.sdamgia.ru/
€ro OKMCIINTENIBLHBIE CBOICTBA
dusnueckre U XUMHUIECKUE
26 CBOHCTBA )K\Jene3a H €T0 19.04.2024 httDs://resh.edu.rl'l/subiect/lesson/6149/start/ht
coequnenuit. [Tonyyenue u chem-ege.sdamgia.ru/
IIPUMEHEHHUE CIUIABOB XKelle3a
PHIHHCCKHC 1 XHMHHECKHE https://resh.edu.ru/subject/I /6149/start/ht
87 CBOIiCcTBa MeOH U €€ COeqUHEHUH, 22.04.2024 DS./TESN.C u.rg SURJECLICSSON 4
chem-ege.sdamgia.ru/
UX IPUMEHCHUE
dusnueckue U XUMHYECKHE
28 CBOMCTBA IIUHKA U €TI0 75.04.2024 https://resh.edu.ru/subject/lesson/6149/start/ht

COCTMHCHUH, NX TTPUMEHEHHE.
[ IpoKCOKOMITIIEKCHI ITMHKA

chem-ege.sdamgia.ru/
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[TpaxTrueckas padborta Ne 8.
Pemenne OKCIICPUMCHTAJIBHBIX

https://resh.edu.ru/subject/lesson/6149/start/ht

89 26.04.2024 :
3a1a4 110 TeMe "MeTtasuibl chem-ege.sdamgia.ru/
1o0OYHBIX oArpynmn"
P : .edu. j
90 EIICHHUE 3a1a4 Pa3JInYHBIX 29.04.2004 https://resh.edu rg/sub ect/lesson/6149/start/ht
THUIIOB chem-ege.sdamgia.ru/
O00011IeHNE U CUCTEMATU3ALIHS )
https://resh.edu.ru/subject/lesson/6149/start/ht
91 M3YYEHHOT0 MaTepHalia 1o Teme 06.05.2024 :
chem-ege.sdamgia.ru/
"MeTauibr"
KontponbHas pabota 1o teme https://resh.edu. ject/l 149/start/ht
9 HTPOJIbHAsA padoTa Mo TEM 13.05.2004 ps://resh.edu rg/sublec /lesson/6149/start/
"MeTamisr" chem-ege.sdamgia.ru/
AHanu3 pe3yJabTaToB .
. https://resh.edu.ru/subject/lesson/6149/start/ht
93 KOHTPOJIBHOH paboThI, 16.05.2024 :
chem-ege.sdamgia.ru/
KOPPEKIHS OIHOOK
Ponp xumun B obecrieueHun
YCTOMMHBOTO PA3BHTILA https://resh.edu.ru/subject/l /6149/start/ht
94 yenoBevecTBa. [loHsTre o 17.05.2024 I — St
chem-ege.sdamgia.ru/
Hay4HbIX METOJIaX MCCIIEIOBAHUS
BEIIIECTB
Hayynbie mpuHIUTIBL
OpraHu3aluu XUMHAYECKOTO .
https://resh.edu.ru/subject/lesson/6149/start/ht
95 Ipou3BoACTBA. I IpoMbIIIEHHBIE 17.05.2024 :
N chem-ege.sdamgia.ru/
CIIOCOOBI TIOJTYYCHHS BAXKHEHIITNX
BEIIIECTB
96 XHMHYECKOE 3arpsi3HEHUE 20.05.2024 https://resh.edu.ru/subject/lesson/6149/start/ht

OKPYXKAIOIIEH CPebl U €ro

chem-ege.sdamgia.ru/
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MOCJIECTBHUS

XUMHUA U 310POBbE YEIOBEKA.

97 1 20.05.2024 ' P
JlekapCcTBEHHBIE CPE/ICTBA chem-ege.sdamgia.ru/
AWM ALY, POIE XHMIH B https://resh.edu.ru/subject/lesson/6149/start/ht
08 o0ecrie4yeHuy MUILEBON 1 23.05.2024 DS./TES0.0 u.rg SUDJCCLICSSON, 4
chem-ege.sdamgia.ru/
0e30macHOCTH
Kocuerireckne u https://resh.edu ru/subject/lesson/6149/start/ht
99 | mapdroMepHbIC CpeCTBa. 1 23.05.2024 S.ALESLECLL T SURIEETESSOn -
chem-ege.sdamgia.ru/
briToBas xumusa
XUMHUS B CTPOUTENHCTBE. )
10 . https://resh.edu.ru/subject/lesson/6149/start/ht
Bakneiiine cTpoUTeNbHBIE U 1 23.05.2024 :
0 chem-ege.sdamgia.ru/
KOHCTPYKIIMOHHBIE MaTEPUAIIbI
XUMHA B CEILCKOM XO3SHCTBE. .
10 https://resh.edu.ru/subject/lesson/6149/start/ht
Opraandeckue 1 MUHEPAIbHBIC | 23.05.2024 :
1 chem-ege.sdamgia.ru/
yaoOpeHus
10 CucreMatuzanus 1 00001IeHNE https://resh.edu.ru/subject/lesson/6149/start/ht
o 1 24.05.2024 )
2 3HAHMU 110 TEME chem-ege.sdamgia.ru/
OBLIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» Xumus, 11 xnacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A.,
JIéskun A.H., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenieHuey

2. O.C.I'abpuensan, N.I'.Octpoymos, E.E.OctpoymoBa. Opranundeckas Xumus
B TECTaX, 3a/a4uax, ynpaxHeHusx. 10 kiacc: yued. nocodue s
ob1eo6pazosar. yupexaenuit. — M.: JIpoda, 2003 r.1. [{setkoB JI.A.
Oprannueckas xumus: yue0. s yyaniuxest 10-11 k1. o6meo6pazoBar.

3aBeneHuii / JILA. [IetkoB. — M.: I'ymanutap. uza. uentp BJIAJIOC, 2006 .

METOANYECKHUE MATEPUAJIBI JJIS1 YYUTEJIA

1.M.IO.T'opxoBenko. Xumusi. 10 knacc. [loypounsie pa3paboTku K
yueOHukam O.C.I"'abpuensna u np. (M.: Ipoda); JI.C.I'yzes u np. (M.:
Hpoda); I'.E.Pyn3uruca, ®.I".®enpamana (M.: [Ipocsemienne). — M.: BAKO,
2006 r.

2. O.B.KoBanpuykoBa. Yuucek pemars 3a1a4u no xumuu. M., 1999 r.

3. M.C.I1ak. Anroput™muka npu uzydeHuu xumun. M., 2000 r.

4. Xumus 10-11 xi1.: Yueonoe nocooue / P.A.JIunun, E.E.SIknmoBa,

H.A.Botunoga; Ilox pea. npod. P.A.Jlununa. M.: JIpoda, 1999 r.

5. N.I'. Xomuenko. Pemenue 3amau no xumuu. M, 2000 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/subject/lesson/6149/start/
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