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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMma o XuMuM Ha YPOBHE CpPEIHEr0 00111ero o0pazoBaHus
pazpaborana Ha ocHoBe DeaepanibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoii @eaepaunn», TpeOOBaHUN K pe3yJibTaTaM
ocBoeHUsl (enepanbHON 00pa30BaTEIbLHOW MPOrpaMMbl  CPEIHEro OOIIEero
oOpazoBanus(POII COO0), MIPEICTABICHHBIX B denepaibHOM
rocysapctBeHHOM oOpazoBarenbHOoM craHjgapte COO, ¢ yuérom Konnenuuu
npernojaBaHusi — ydyeOHOro mpenMera «XuMus» B 00pa3oBaTeIbHBIX
opranmsanusax  Poccuiickon = @Pepepanuu, — peanu3yrOUMX — OCHOBHBIC
o0pazoBaTeapHbIE TPOrPAMMBI, © OCHOBHBIX NOJIOKEHUN «CTpaTeruu pa3BUTUS
Bocriutanusi B Poccuiickoit ®enepanuu Ha mnepuon a0 2025 roma»
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XyMHSI Ha ypOBHE YINIyOJIEHHOIO M3yY€HHs 3aHMMAaeT Ba)KHOE MECTO B
CHUCTEME €CTEeCTBEHHO-Hay4yHOro oOpa3zoBaHus ywamuxcs 10-11 kiaccos.
Wzydyenne mnpenmera, peaqu3zyeMoe B YCIOBUSX AUPPEPEeHLIUPOBAHHOTO,
npouIbHOTO O00y4YeHUs, TPHU3BAHO O00OECTIEUnTh O00IIe00pa30BATEIBHYIO H
OOILIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHUKOB INKOJbI, HEOOXOIUMYIO IS
ajanTaluy UX K OBICTPO MEHSIOIIMMCS YCJIOBHSM XU3HU B COLIMYME, a TAaKKe
Ui TPONOJDKEHUS OOydeHHs B  OpraHM3alusx MpoQecCHOHAIBHOTO
o0pa3oBaHMs, B KOTOPBIX XHUMHS SBISIETCS OJHOM W3 MPUOPUTETHBIX
JUCLUIUIMH.

B nporpamme mo XuMuM Ha3zHaYeHUE MpeAMeTa «XUMUS» IOIy4aeT
NOJPOOHYI0 HHTEPHPETALMI0 B COOTBETCTBHM C OCHOBOIIOJArarOIUMHU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTU 1IEJIeH, COAEpKaHuUs,
pe3ynabTaToB OOy4YeHHs] U TPEOOBAHMI K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHIETENBCTBOM TOMY SIBJISIFOTCS CJHEAYIOILME BBITOIHSAEMbIE IPOrPAMMON MO
XUMUHU (QYyHKIIHH:

¢ UHPOPMAIMOHHO-METOANYECKAsA, pealu3alns KOTOpoil obecreunBaeT

NOJIyYeHHE MPEJCTABICHUS O LEJIX, COIEpKaHUM, OOIIE CTpaTeruu
oOy4eHHMs, BOCIUTAaHUA MW pa3BUTUA OOYYAIOIIMXCS CPEACTBAMU
npeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTrO MpoduIs;
® OpraHU3ALMOHHO-IUIAHUPYIOLIAS, KOTOpas pe1ycMaTpuBaeT
OIpEJEJICHHE: MPUHUUIIOB CTPYKTYPHUPOBAaHUSA U MOCIEA0BATEIbHOCTH
U3y4YeHUsl yueOHOIro Marepuaia, KOJIMYECTBEHHBIX U KAUECTBEHHBIX €r0
XapaKTePUCTHK; OX0J0B K (POPMUPOBAHHUIO COAEPKATETLHON OCHOBBI
KOHTpPOJISL U OLIEHKM 00pa30BaTENIbHBIX JOCTH)KEHHH OOYyYaroluxcsi B
paMKax WTOTOBOM aTTecTanud B (HOpMe €AMHOTO TOCYIapCTBEHHOIO
’K3aMEHa M0 XUMUHU.
[Iporpamma aJig yriryOJI€HHOTO U3YUYEHUS! XUMUU:
¢ YCTaHaBJIMBAET MHBAPUAHTHOE MPEAMETHOE COAEPKaHNE, 00A3aTENBHOE
JUIs U3Y4YEHHUs] B paMKax OTAENbHBIX MNpoduiei, mpeaycMaTpuBaeT
pacnpeleneHue M CTPYKTYPUPOBAHHE €ro IO KJaccaMm, OCHOBHBIM
COJIep KaTeNIbHBIM JIMHUSM/pa3iesiaM Kypca;

e AT NPUMEPHOE paclpeesieHue y4eOHOro BpEMEHHU, PEKOMEHYEMOTO
JUISI U3yYEHHUS OTACIIbHBIX TEM;

® mpe/ularaeT IMPUMEPHYIO MOCICAOBATEIBHOCTh H3YYCHUS y4eOHOrO
MaTepHuaia ¢ y4€TOM JIOTUKH IOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;



e 1MaéT METOOMYECKYI0 MHTEPHPETALMIO LeJNed W 3aJad  U3Y4YCHUs
npeaMeTa  Ha  yrayOJI€HHOM YpPOBHE € YUY€TOM  COBPEMEHHBIX
OpUOPUTETOB B CHUCTeMe  cpeAaHero  obmero  oOpa3oBaHusl,
COJIEpP)KATEJIbHOM  XapaKTEPUCTUKHA  IUIAHUPYEMBIX  pEe3yJbTaTOB
OCBOEHHSI OCHOBHOI 00pa30BaTENbHOW MPOrpaMMBbl CPEAHETO OOLIETO
oOpa3zoBaHus (JUYHOCTHBIX, METAIPEAMETHBIX, MPEIMETHBIX), a TaAKKe
C YyYETOM OCHOBHBIX BHUJOB Yy4e€OHO-IIO3HABAaTEIbHBIX JEUCTBUI
00y4aromerocsi 10 OCBOEHUIO COAEPKaHUS MIPEAMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe 10 XMMHUHU IPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOYYEHMEM XUMHUHM HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus. 3a IIpeAeaMHd YCTAaHOBJIEHHOW MPOrpaMMoil 1O XUMHUU
o0s3aTeNbHON  (MHBAapUAHTHOW) COCTABIISIONIEH  COAEpX)AHUS  YIEOHOTO
npeaMeTa «XUMHUS» OCTa€Tcsl BO3MOXKHOCTBH BBIOOpa €ro BapUaTHUBHOM
COCTABJISIIOLIEH, KOTOpas JIOJDKHA  ONPEAENATbCS B COOTBETCTBUU €
HaMpaBJIE€HUEM KOHKPETHOTO MpoQuiia 00y4deHHUS.

B coorBerctBHM ¢ KoHuentyaidbHbIMU mojoxeHusmu PI'OC COO o
Ha3HAYEHUN NpPEeIMETOB 0a30BOr0 M YINIYOJIEHHOIO YpOBHEW B CHCTEME
muddepeHIupoBaHHOTO 00yUYEHHs Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs
XUMHUSL Ha YpPOBHE YIIIYOJNEHHOrO H3y4YEHHs HaIpaBlI€H Ha pealu3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOIIMM JTallOM MOJYyYEHHUS XHUMHYECKOIrO
o0pa3oBaHMs B paMKax HU3Y4YEHHUsS CIHELUUAIbHBIX €CTECTBEHHO-HAY4YHBIX H
XUMUYECKUX  JHCHMIUIMH B By3aX M OpraHM3alusX  CPEIHEro
npodeccuoHanbHOr0 OoOpa3oBaHus. B 3Tol cCBsA3M M3yueHHE IpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYILIECTBEHHO HAa PACUIMPEHHE U YIIIyOJIeHHE
TEOPETUYECKON U TPAKTUYECKOW MOATOTOBKH OOYYaromMXCsl, BBIOPABIINX
onpeAenéHHbId Tpoduias OO0ydeHHs, B TOM YHCIE€ C TMEePCIEeKTUBON
NOCJIEAYIOUIEr0 MOJYYeHHs] XHMHYECKOro O00pa3oBaHUsS B OpraHU3alUsax
npodeccuonansHOTO 0OpazoBanus. Hapsmay ¢ atuMm, B cBete TpeboBanmii PI'OC
COO k mmaHupyeMbIM pe3yJibTaTaM OCBOCHHS (eaepaabHON 00pa3oBaTeIbHON
IpOrpaMMBbl CPETHETO O0OIIero oOpa3oBaHUs H3yUEHHUE MpeaMeTa «XUMUs)
OPHUEHTHPOBAHO TAKXE Ha pEIIEeHUE 3aJady BOCHUTAHUS W COLMAIBHOIO
pa3BUTHS OOYy4YaroIMXCs, HA (POPMHUPOBAHUE Yy HHUX OOIIEHHTEIIEKTYaIbHBIX
YMEHH, YMEHHUI paloHAIM3ai y4eOHOro Tpyna U 0000IIEHHBIX CIIOCOOOB
JEeATENbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAIPEAMETHBIA XapaKTep.

CocraBnsromiuMu  npeameTa  «XUMHUS» Ha YpPOBHE  YIIIyOJEHHOTO
U3YYCHUS ABIAIOTCS YIITyOn€HHbIe Kypchl — «Opranndeckas xumusi» u «Oo0mas
U HeopraHumyeckas XxuMmus». [lpu ompeaeneHMM MOAXOAOB K OTOOpPY u
CTPYKTYPHOM OpPraHHM3aluu COJEp KaHUs ITUX KypCOB B IIPOrpamMMe MO XUMHUU
3a ocHOBy mpuHATH monoxkeHuss ®I'OC COO o paznuumsx 0a30BOTO H
yIIyOJEHHOTO YPOBHEN M3YUYEHUS IIPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWYeCcKass XUMHUsD» COCTABJISET COBOKYNHOCTb NPEIMETHBIX 3HAHUWA H
YMEHUH, OTHOCSIIMXCA K 0a30BOMY YPOBHIO M3Y4Y€HUsS IpeIMeTa. JTa CUCTeMa
3HAHUI NOJIy4aeT ONPEAECNIEHHOE TEOPETHYECKOE JIOMOJHEHHE, MO3BOJIAIOIIEE
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OONbIIMiA 00BEM (PaKTOIOTUYECKOTO
maTepuana. Tak, Ha yrayOn€HHOM ypOBHE HM3y4deHHUS NpeaMmeTa obecreueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIUYEHHS OOBEMA 3HAHHA O XMMHYECKHX
3JIEMEHTaX W CBOWCTBAX UX COCAMHEHMI Ha OCHOBE PACHIMPEHUS U YIIIyOJIeHUS
IIPEICTABIEHUNA O CTPOEHUH BEILECTBA, XUMUYECKON CBSI3H U 3aKOHOMEPHOCTSIX
IPOTEKaHUs] PEaKUi, pacCMaTpUBAEMbIX C TOYKH 3PEHHUS XHUMHYECKOU
KMHETUKM W TEPMOJMHAMHMKHU. V3yueHue MepuoJHYecKoro 3akoHa H



[leprognueckoit  CUCTEMBl ~ XMMHYECKMX  JJIEMEHTOB  OasupyeTrcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IMPEJCTABIECHUAX O CTPOCHHHM aToMa.
XrMHYECKasi CBA3b OOBSCHIETCS C TOUYKU 3PEHHUS SHEPreTUUECKUX M3MEHEHHI
npu e€ 00pa30BaHMU U Pa3pyIICHUH, a TAKXKE C TOUKH 3PEHUS MEXaHU3MOB €€
oOpa3zoBaHus. I3ydyeHHe THUIOB peakUUil JONONHsIETCS (OPMHPOBAHUEM
NPEICTaBICHUN 00 AMEKTPOXUMHUUYECKUX MPOIIECCax M IEKTPOIU3E PACILIaABOB
M pPacTBOpPOB BEHIECTB. B Kypce OpraHMYeckom XHMHUU IPU PACCMOTPEHUU
PEaKIMOHHON CIMOCOOHOCTH COEIWHEHUH ynensieTrcs o0coboe BHUMaHUE
BOMpocaM 00 D3JIEKTPOHHBIX 3(¢eKTax, O B3aUMHOM BIHUSHUA aTOMOB B
MOJIEKYJIaX 1 MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHHWE HMEET TO, YTO Ha COJEpKAHHE KypCOB XUMUU
yrayOnEHHOTO YPOBHS M3Y4YEHHsS] ISl KJIACCOB OMNPEeAENEHHOro Mpoduis
(rmaBHBIM 00pa30M Ha HMX CTPYKTYpY M XapakTep JONOJHEHUM K oOmiei
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIEC IPeaIMEThI. Tak,
HampuMep, B COJEP)KaHUU TMpeAMeTa s KJIacCOB XHUMHUKO-(U3UYECKOTO
npo¢uias 0onblIoe 3HaYeHHE OyIyT UMETh 3JIEMEHTHl Y4eOHOTO Marepualia 1o
obmeit xumuu. [Ipy m3ydeHuu mnpeaMera B JaHHOM CiIydae akIEHT Oyzer
cIellaH Ha OOIIHOCTh METOJOB IO3HAHWS, OOIIHOCTH 3aKOHOB M TEOpHUH B
XUMHHA U B (PU3UKE: aTOMHO-MOJIEKYJISipHasl Teopusi (MOJEKyJsipHas Teopus B
¢u3nKe), 3aKOHbI COXPAHEHUS MAacChl M JHEPTUU, 3aKOHBI TEPMOJAMHAMUKH,
AIIEKTPOJIN3a, IPEICTABIECHUS O CTPOEHUU BEUIECTB U IPYTOE.

B 1O e BpeMs B coaepkaHMM MpeAaMeTa s KJIAaCcCOB XHMHKO-
ouonornyeckoro npoduist OONbIINI yAeNbHbIN BeC OyAeT UMETh OpraHnyecKas
xumuss. B 3TOoM ciydyae mpenocTaBiiieTCsl  BO3MOXKHOCTh Ui Oosiee
00CTOSATENBHOIO PACCMOTPEHUS XUMHUYECKOM OpraHu3aluu KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K HIpPHUMEPY, TAKUE
CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIUMHJbI, OCTKH, YTIEBOJIbI, HYKJIECHHOBBIC
KHMCJIOTHI U apyrue. [Ipu 3ToM 3HaHUA O COCTaBE M CBOWCTBAX MPEICTABUTEIEH
OCHOBHBIX KJIaCCOB OPraHMYECKHX BEIIECTB CIY>KaT OCHOBOW I W3y4YEHUs
CYIIIHOCTHU IPOIECCOB (POTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

wiaHe (OPMHPOBAaHHSA OCHOB HAay4HOIO MHUPOBO33PEHHS, OCBOCHHS
OOILEHAayYHbIX METOJIOB IIO3HAHMS W ONBITA MPAKTUYECKOrO NPUMEHEHUS
Hay4YHBIX 3HAHUN H3ydyeHUE NpeaMeTa «XUMHUsS» Ha YriyOnEéHHOM ypOBHE
OCHOBAHO Ha MEXMPEIMETHBIX CBS35X C YU€OHBIMH MPEAMETAMU, BXOSAIINMU B
COCTaB  MpEAMETHBIX  oOsacteld  «EcTeCTBEHHO-HaydHbBIE  IIPEAMETHI»,
«Maremarnka u nHGOpMaTHKa» U «PyCCKHii S3BIK U TUTEpPATYPay.

[Ipy m3yyeHun ydeOHOro npenmera «XHMHsD» Ha YIiIyOJIEHHOM ypOBHE
TaKke, KaK Ha YPOBHE OCHOBHOTO M CpEIHEro oOmiero ooOpa3oBaHusi (Ha
0a30BOM  ypOBHE), 3aJayeil MNEpPBOCTEIEHHOM  3HAYUMOCTU  SIBJISIETCS
dopMupoBaHHE€ OCHOB HayKd XHUMHH Kak OOJacTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, NPAKTUYECKON [E€ATEIbHOCTH YEJIOBEKa W OJHOI0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. PemieHue 3Tod 3amauu Ha yriiyOln€HHOM
YPOBHE W3Yy4Y€HUs MTPEAMETA MPEANOJIAraeT peaanu3alnio TAKuX Lellel, Kak:

e (¢GopMUpOBaHHE MPEACTABICHUI: O MaTepHaTbHOM EJIMHCTBE MHpA,
3aKOHOMEPHOCTSIX M II03HABAEMOCTH SBJICHHM NPHUPOABI, O MECTE
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ BeIylled pojau B
o0OecreyeHun YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA: B PELICHUU
poOJIeM 3KOJIOTHYECKOM, YSHEPreTHUESCKON 1 MUIIEBON 0€30IMacHOCTH,
B Ppa3BUTUM MEIMLMHBI, CO3JaHUA HOBBIX MATE€pUAJIOB, HOBBIX
VCTOYHHKOB SHEPIUH, B oOecrieueHun pPalMOHAIEHOTO
MPUPOJIONOIB30BaHUS, B (POPMHPOBAHMU MHUPOBO33PEHUSI U OOIIEH



KyJIbTYyphl UEJIOBEKa, a TakKe OKOJOTHYECKH O0OOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 37I0POBBIO M IIPUPOTHOM Cpelie;

® OCBOCHHE CHCTEMBI 3HAHUM, JICKAIIMX B OCHOBE XUMHYECKOU
COCTaBIISFOIIICH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa:
byHIaMEHTAIBHBIX MTOHSATHH, 3aKOHOB M TEOPUN XUMHH, COBPEMEHHBIX
MIPEICTABIICHUI O CTPOCHUH BEIIECTBA HAa PA3HBIX YPOBHSIX — ATOMHOM,
MOHHO-MOJICKYJIIPHOM, HaIMOJICKYJIIPHOM, O TEPMOJAMHAMUYECKUX WU
KHHETHYECKNX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKIIU, O
XUMUYECKOM PaBHOBECHH, PACTBOpPAaX WM JTUCHEPCHBIX CHCTEMax, 00
OOIMX HAYYHBIX MPUHIIMIIAX XUMUIECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHre y  OOydYalOMHUXCS  OCO3HAHHOTO  TMOHUMAaHUSA
BOCTPEOOBAaHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHHUU ISl OOBSICHEHUS
KITFOUEBBIX HACH M TPOOIeM COBPEMEHHOW XWMHH, JJISi OOBSICHEHHS U
MPOTHO3UPOBAHUS  SIBJICHUN, HMEIONIMX  ECTECTBEHHO-HAYUYHYIO
IPUPOAY; TPAMOTHOTO pEIIEHUS MpPOOJeM, CBSI3aHHBIX C XUMHEH,
MPOTHO3WPOBAHMS, aHAINW3a W OIEHKH C TMO3WIMA DSKOJOTUYECKON
0€30MacHOCTA  MOCJHEACTBUM  OBITOBOM W MPOU3BOACTBEHHOU
JESTETHPHOCTH YEJIOBEKA, CBSI3aHHON C XMMHUYECKHM TPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U NEPEPa0OTKON BEILIECTB;

e yrioyOneHne TpeACTaBICHUH O HAyYHBIX METOJax IIO3HAHWSI,
HEOOXOMUMBIX I MPUOOPETCHUS] YMEHHM OpPUEHTHUPOBATHCS B MHPE
BEIIECTB M OOBSICHCHHUS XUMUYECKHUX SIBICHHH, WMEIOIIUX MECTO B
IPUPOJIE, B MPAKTHIECCKON JIEATETLHOCTH U TIOBCETHEBHOMN KU3HMU.

B mnane peanmzanuu mEpBOOYEPETHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIAX
(GYHKIIUN TIETOCTHON CHCTEMBI CpeiHero o0miero oopa3oBaHus MPU U3yUYCHUN
npenmera «XuMHUsS» Ha yrayOon€HHOM ypoBHE 0COOYI0 aKTyaJdbHOCTH
IPUOOPETAIOT TaKKE 1SN U 337291, KaK:

® BOCIUTaHWE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUH MPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHUYECKUX U
MPUKJIAHBIX UCCIICIOBAHUA B XUMUHU, (POPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

® pa3BUTHE MOTHBAIIMU K OOYYECHHWIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥  CAaMOBOCIIUTAaHWIO HA  OCHOBE  YCBOCHHS
00IIIeYeIOBEUECKNX IIEHHOCTEH

® pa3BUTHE T[IO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH oOyuaromuxcs, (GopMupoBaHHEe y HHX
CO3HATEIPHOTO OTHOIIEHUS K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY
o0pa30BaHHWIO KaK YCIOBHIO YCIENHON TpodeccHoHambHOl U
OOIIECTBEHHOM NEATebHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U TOTPEOHOCTHU B 3JJOPOBOM 00pa3e KU3HU;

e (opMuUpOBaHWE YMEHHI M HAaBBIKOB Pa3yMHOTO MPHUPOOMOIL30BAHMSI,
pa3BUTHE  JKOJIOTMYECKOW  KyJbTYpPhl, TMPUOOpPETEHHWE  OMbITa
OOIIECTBEHHO-TIOJIE3HON IKOJIOTUIECKOU IEATETLHOCTH.

OOmiee 4wMciIO YacoB, NPEAYCMOTPEHHBIX MJI UW3YYEHHUS] XUMHUHM Ha
yTriyOJIEHHOM YPOBHE CpelHero obmiero odpazoBanus, coctapiseTr 204 4acos:
B 10 knacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 gaca (3 yaca B
HEJIEITI0).



COJEP XAHME OBYYEHUA
10 KITIACC

OPTAHUYECKAS XUMUSA

Teopernyeckne OCHOBBI OPraHMYeCKOM XUMMH.

[Ipenmer W 3HAaUYeHWE OPraHUYECKOM XWMHUHU, NPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHMIA.

DIEeKTPOHHOE CTPOCHHE AaToMa yTJEepoJa: OCHOBHOE M BO30YXAEHHOE
COCTOsIHMs. BalleHTHbIE BO3MOXXHOCTH aToMa yrjiepojaa. XMMUYECKasl CBS3b B
OPraHMYECKUX COENUWHEHUSAX. Tumbl TUOpUAM3AIMU aTOMHBIX OpOHTanei
yriiepoaa. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOM CBsI3M (OOMEHHBIA W
JIOHOPHO-AKIENTOPHBIN). TUIBI MEepeKphIBaHUS ATOMHBIX OpOUTasei, 6- U T-
cBa3u. OnuHapHas, IBOMHAas M TpoiHas cBsa3b. CrocoObl pa3pbiBa CBsI3E B
MOJIEKyJIaX OpraHu4YecKux BemecTB. [loHsATHE O CBOOOAHOM paauKae,
HyKJIeopuiIe 1 MeKTpodue.

Teopust cTpoeHusi opraHudyeckux coenuHenuii A.M. bBytiepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpe MOJEKYJ]. 3HAaY€HUE TEOPHH
CTPOEHHS OPraHWYECKHX COEAMHEHHU. MOJEeKyIsIpHbIE U CTPYKTYpHBIE
dopmynbl.  CTpyKTypHBIE (OPMYJBl  PAa3NUYHBIX BHAOB: pa3BEpHyTasd,
COKpaléHHas, ckeneTtHas. M3omepus. Buasl wn3omepuu: CTpyKTypHasd,
IPOCTPAHCTBEHHAs. OJNEeKTpoHHbIE A(G(EKTHl B MOJEKYIaX OpPraHMYECKUX
COETMHEHUM (MHAYKTUBHBIN U ME30MEPHBIN 3(PPEKTHI).

[IpencraBnenne o kinaccuukay opraHnyeckux BemiecTB. llonarue o
(GYHKIIMOHATBHON rpymnme. ['omomorus. I'omonornueckue PAIBL.
Cucrematuueckass HoMeHkiatypa opranudeckux coeauHenuii (IUPAC) u
TPUBUAIbHBIE HA3BaHUS OTAEIbHBIX NIPEICTaBUTENECH.

OcoOenHocTy U Ki1accuuKalys OpraHnyeckux peakiuii. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKON XUMHUH.

OKCNEepUMEHTAIBHBIE METOAbl W3YUYEHHUs BEIIECTB M UX MNPEBpPALICHUMN:
O3HaKOMJIEHHE C OOpa3llaMH OpPraHMYECKHUX BEIIECTB U MaTepualaMd Ha UX
OCHOBE, ONBITHI MO MPEBPAILIECHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(mnaBieHue, OOYTJIMBAaHHWE U TOPEHHE), KOHCTPYHPOBAHHE MOJIEIECH MOJEKYII
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasl.

Ankansbl. ['oMonoruueckuit psij ankaHoB, o01asi (hopmysia, HOMEHKIIATypa
U H30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKAHOB,
Sp’-ruOpuaM3alMs aTOMHBIX OpOHMTadedl yriaepoaa, 6-CBA3b. (DHU3NUYECKHUE
CBONCTBA AJIKAHOB.

XHWMHUYECKHE CBOWCTBA AJIKAHOB: PEAKLUNM 3aMEIICHUS, W30MEpHU3aluHy,
JNErHIPUPOBAHMS, TUKIN3ALNN, TUPOIN3a, KpeKuHra, ropenus. [Ipeacrasnenue
0 MEXaHU3ME PeaKIUil paJuKaIbHOIO 3aMEILECHHUS.

Haxoxnaenue B mpupose. CriocoObl oMyueHus: U MpUMEHEHHNE aJTKaHOB.

Huknoankanpl. OOmas  ¢opMmyrna, HOMEHKIaTypa HM  H30MeEpus.
OcoOEHHOCTH CTPOEHHSI M XUMHUYECKHX CBOMCTB MaJbIX (LIMKJIOINPOINaH,
HUKIOOYyTaH) UM OOBIYHBIX (LMKIJIONEHTAaH, UMKJIOTeKCaH) IMKIOAIKaHOB.
Cnoco0Obl MOMy4YeHUs: ¥ IPUMEHEHUE [TUKIIOATKAHOB.

Ankenpl.  ['oMomormyeckuid  psg  ajdkeHOB, oOmas  dopmyda,
HOMEHKJIaTypa. OJIEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJI
AJKEHOB, SP°-TMOpUIM3alldsg AaTOMHBIX OpOUTANIed yriepoja, G- U T-CBS3H.
CtpykrypHas u reoMerpuyeckas (LHMC-TpaHC-) wu3oMepusa. Duznueckue



CBOMCTBA aJKEHOB. XHMHMYECKHE CBOMCTBA: pPEAKUMU IPUCOECIUHEHUS,
3aMELIEHNs B (-TI0JIOKEHUE ITPU JBOMHOM CBSI3H, IMOJIUMEPU3ALUN U OKUCIICHUS.
IIpaBuno MapkoBHukoBa. KadecTBEHHbIE peakuuMM Ha JIBOWHYIO CBS3b.
CriocoObl OJTy4YeHHs U IPUMEHEHHE aJIKEHOB.

AJIKaauEHBI. Krnaccudukanus QJIKaJIICHOB (conpsKEHHBIE,
U30JIMPOBAHHBIE, KyMYIuposanHuvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U
XMMHYECKUX CBOMCTB COMNPSDKEHHBIX JHUEHOB, 1,2- u 1,4-pucoeauHeHue.
[Monmumepu3zanust conpsokEHHBIX TUeHOB. CrocOObl MOMyUYEHUs U MPUMEHEHNE
AJIKaJINECHOB.

Ankunbel.  ['oMonoruueckui  psig = ankuHOB, oOmass — dopmyna,
HOMEHKJIaTypa W H30MEpHs. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJl ~aJKHHOB, SpP-THOpMAM3AIMs AaTOMHBIX OpOuTaleld  yriepoja.
@U3UYECKUE  CBOWCTBA  AJKWUHOB. XHWMHWYECKHME CBOWCTBA:  pEaKIUH
IPUCOEAVHEHNS, AUMEPU3ALMU W TPUMEPHU3aLUH, OKHUCIeHMs. Kucnorhsie
CBOWCTBA QJIKMHOB, HMMEIOIIMX KOHIIEBYI0 TPOMHYIO CBs3b. KauyecTBeHHBIE
peaxiuu Ha TPOUHYIO CBsA3b. CIIOCOOBI MONYYeHUS U TPUMEHEHUE aJIKHOB.

ApoMaTtuyecKkue yriieBoaopoabl (apeHbl). ['oMonoruyeckuil psiji apeHos,
oOmass  ¢opMyna, HOMEHKJIAaTypa ©  H30Mepusa.  ODIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHUE MOJEKyIbl OeH3ona. dusmyeckne CBOWCTBA
apeHoB. XMMHUYECKHE CBOMCTBA OEH30JIa M €r0 TOMOJIOTOB: PEAKLIUU 3aMEILECHUS
B OE€H30JIbHOM KOJIBLIE U YTIEBOAOPOJIHOM PAJAMKAJE, pEaKUU MPUCOECINHEHNUS,
OKHClIeHHe TomoyioroB Oen3ona. IlpencraBienne 00 OpHUEHTUPYIOLIEM
JNEUCTBUM 3aMECTUTENE B OEH30JIbHOM KOJIbIIE Ha NPUMEPE ATKWIBHBIX
paauKagoB, KAPOOKCUIBbHOU, THIPOKCUIBHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB
rasioreHoB. OCOOEHHOCTH XMMHMYECKHUX CBOMCTB crtupoia. Ilonmumepuszanus
cruposa. CriocoObI Oy YeHNS ¥ IPHMEHCHHUE apPOMATHIECKHX YIIICBOAOPOIOB.

[lpuponnsiit  ra3. IlomytHeie HedTsanbie ra3pl. Hedts wu  eé
npoucxoxaeHue. KameHHbIi yroip M mpoayKThl ero nepepadoTku. CrocoOs
nepepaboTku He(TH: MEePeroHka, KPEeKUHTI (TePMHYECKH, KaTaTUTHUYECKUN),
pudopmunr, nuponus. lIpoayktel nepepaboTku HedTH, UX NPUMEHEHUE B
IPOMBIIIEHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXAY Pa3IMYHBIMU KJIACCAMU yTJIEBOIOPOIOB.

DIEeKTPOHHOE CTPOECHHME TaJOr€HIPOU3BOJHBIX YIVIEBOJIOPOAOB. Peakuun
3aMElIEeHNs] TajJOoreHa Ha TUAPOKCOTPYIy, HUTPOrpymnny, LIHAHOTPYIIY,
amuHoOrpymmy. JIeiicTBue Ha TraJOreHIPOM3BOJHBIC BOAHOIO M CIUPTOBOIO
pacTBopa mEnoun. B3auMoaencTBUE TUTrajJOreHAIKAHOB ¢ MarHUEM U LIUHKOM.
[IoraTHE O  METAUIOOPTaHUYECKHX  COEOUHEHMsX.  Vcmosb3oBaHMe
raJIOT€HIPOU3BOIHBIX YIJIEBOJOPOAOB B OBITY, TEXHHKE M IpPU CHUHTE3E
OpPraHUYECKUX BELIECTB.

OKCNEepUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX MPEBpPALCHUMN:
u3ydeHue  (PU3MYECKUX  CBOMCTB  YIVIEBOJOPOJAOB  (pPacTBOPUMOCTH),
KaYECTBEHHBIX PEAKUU YIJIEBOJIOPOJOB Pa3IUUYHbIX KJIACCOB (00ECIBEUMBAaHUE
OpOMHOM WM MOJHOM BOJBI, pACTBOpA MEpPMaHraHaTa Kajaus, B3auMOJICHCTBUE
alleTUJIEHa C aMMHAYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapy>KeHHE yTiepoJa MU BOJOPOAA B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE
3TUJIEHA ¥ U3yYEHHE €ro CBOMCTB, O3HAKOMJIEHHE C KoyueKuusaMu «HepTs» n
«Yromb», ¢ oOpa3laMH IUIACTMAacC, Kay4yKOB W PpE3HHBI, MOJEIHPOBAHUE
MOJIEKYJ] YTJIIEBOAOPOAOB U TAJIOINEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciiopoacoaepskamue opranu4eckue coeJMHeHus.

[IpenenbHble OxHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYyd (Ha IpuMepe
MeTaHoJa W 3TaHona). ['oMomornueckuil psan, odbmas ¢opmyna, HU30MepHs,



HOMEHKJaTypa u kiaccupukamus. DuU3MYecKue CBOWCTBA MPEAETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBS3UM MEXKIY MOJEKYJaMH CIIHPTOB.
XUMHUYECKHE CBOWMCTBA: pEAKIMU 3aMEICHUs, JeTUJpaTaliid, OKHUCIICHUS,
B3aUMOJICUCTBUE C OPraHUYECKUMH U HEOPraHUYECKUMH  KHCIIOTaMH.
KauectBeHHass peakuuss Ha OJHOATOMHBIE CHUPTHL JleHCTBUE 3TaHONA U
METaHoJIa Ha oOpraHu3M uenoBeka. CrocoObl MOMy4YEeHUsT M TNPUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

[Tpocteie a3¢upsl, HOMeHKIaTypa 1 n3oMepus. OCOOEHHOCTH (PU3HUECKHIX
Y XMMUYECKUX CBOWCTB.

MHOroaToOMHBIE CIUPTHI — STUJICHIIIUKOIb U TIHIEpUH. DU3NYECKHe U
XUMHUYECKHE  CBOMCTBA:  peaklUMH  3aMElIeHUs,  B3aUMOJCHCTBUE  C
OpPraHMYeCKUMH W HEOPraHMYEeCKUMH KHUCJIOTaMH, Ka4eCTBEHHAs pEaklus Ha
MHOTroatoMHble  cnupThl.  [IpencraBienne 0  MeXaHU3ME  peakUuid
HyKJIeohUIbHOrO 3ameleHus. JlefictBue Ha opranusMm uenoBeka. CrocoObl
MOJIYYEHHUS U MPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIIBI U
0eH3onpHOTrO sigpa. dusnyeckue cBoiicta perona. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB ¢enona. KauectBennbie peaknuu Ha ¢eHos. TOKCMYHOCTH ¢eHoa.
CriocoOb1 monydenust u npuMenenne henomna. denonpopmanbaeruiHas cMoa.

KapOoHwibHbIE COETUHEHUS — aIbIETHABl W KETOHBI. OJIEKTPOHHOE
CTpOEHHE KapOOHWUIBHON Tpymmbl. ['OMonOrMYecKkne psabl adbIACTHIIOB W
KETOHOB, 001Ias ¢popMyia, U30Mepus U HOMEHKIaTypa. DU3NYECKre CBOWCTBA
aNbJETUJ0OB M KETOHOB. XUMHUYECKHE CBOMCTBA alIbJIETUJIOB U KETOHOB:
peakiuu npucoeauHeHusi. OKUCICHUE allbJIETUI0B, KaU€CTBEHHBIE PEaKIUU Ha
anpaeruabl. CrnocoObl MOJyYeHUs U MPUMEHEHUE alibJIETU0B U KETOHOB.

OnHOOCHOBHBIE TpeenbHbIE KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOSHHUS MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepus W HOMEHKIATypa.
®u3nyuecKkue CBOWCTBA OJHOOCHOBHBIX TIPEACIbHBIX KAapOOHOBBIX KHUCIOT.
Bonoponnbie cBsi3 MEXAy MOJEKyJaMHU KapOOHOBBIX KHCIIOT. XHUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOWCTBA, PEAKITUS dTePUDUKAITIH, PEAKIIUN C yIaCTHEM
YIJIEBOJOPOAHOrO pajukana. OCOOEHHOCTH CBONCTB MYPaBbUHON KHUCIIOTHI.

[TonsiTie 0 mNPOM3BOMHBIX KapOOHOBBIX KHCIOT — CJOXHBIX d(dupax.
MHuoroobpasue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPEIETbHBIX H
apOMaTUYECKUX KapOOHOBBIX KHUCJIOT, TMKapOOHOBBIX KHCIIOT,

TUAPOKCUKAPOOHOBBIX KUCHOT. [IpeacTaBuTenyt BBICIINX KapOOHOBBIX KHCIIOT:
CTEapHHOBAsl, NATbMUTUHOBAS, OJICUHOBAS, JUHOIEEAs, TUHOIEH08As KUCIOTHI.
CriocoObl IOTyYeHHsI U IPUMEHEHNE KApOOHOBBIX KUCIOT.

Cnoxnbie 3¢upsl. ['omonorudeckuit psim, odmas (popmyna, uzomepus: u
HOMEHKJIaTypa. OU3NUecKrne U XMMHYECKUE CBOWCTBA: THMAPOJN3 B KUCIOW U
HIEJIOYHOM Cpene.

Kupwi. Ctpoenue, puznueckre 1 XUMUYECKAE CBONCTBA KUPOB: TUIPOIIU3
B KHUCJOW M 1IenoyHoil cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIIUX
OCTaTKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpHI B IPUPOJIE.

MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOFOIIIEE JICHCTBHE.

OO6mas xapakTepucTuka yriaeBoaoB. Knaccudukanus yrieBogoB (MOHO-,
IU- W ToiMcaxapujibl). MoHOcaxapuabl: TIIOKO3a, (QPYKTO3a, Trajakrosa,
pubo3a, ne3okcupudo3a. PuU3NUECKHE CBOMCTBA M HAXOXKIEHUE B MPUPOJE.
®oTtocuHTe3. XHMUYECKHE CBOMCTBA TJIFOKO3bl: PEAaKUUH C Y4YaCTHUEM
CIIUPTOBBIX M AIBJAETUJAHON TPYIMI, CIUPTOBOE U MOJOYHOKHUCIOE OpOKEHHE.
[IpumeHeHue TIIOKO3bI, €€ 3HAYEHUE B KUZHEACATEIBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MaJbTO3a H JIAKTO3a. BoccraHaBiMBammuye H



HEBOCCTaHABIMBAOIINE ucaxapuabl. ['maponus nucaxapunoB. HaxoxaeHue B
npupoae U npuMeHeHue. [lomucaxapuapl: Kpaxmal, IJIMKOI€H U LEJUI0I03a.
CrpoeHre MakpOMOJIEKYJl Kpaxmajla, IVIMKOT€Ha U Leultoio3bl. dusnyeckue
CBOMCTBA KpaxMaja M ULEJUIIOJN03bl. XHMUYECKHE CBOMCTBA Kpaxmala:
TUAPOJIM3, KAauyeCTBEHHas peakuuss ¢ HoJOoM. XHMHYECKHME CBOWCTBA
HEJUTIONO03bl:  TUAPOIHN3, TMoidydeHue >GuUpoB Ueoio3bl. [lonsTtue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TaTHBIN MIENK).

OKCNEepUMEHTAIBHBIE METOAbl W3YYEHHUs BEIIECTB M UX MNPEBPALCHUMN:
pPacTBOPUMOCTb DPa3IUYHbIX CIHPTOB B BOJE, B3aUMOJECHCTBHE 3TaHOJA C
HAaTPHEM, OKUCJIIEHHE HTHJIOBOI'O CHUPTA B aJbJETH]l HA PACKATEHHOW MEIHOU
IIPOBOJIOKE, OKHCJIEHHE 3THJIOBOIO CIHPTa AUXPOMATOM Kaius (BO3MOXKHO
MCIIOJIb30BAaHUE BUAEOMATEPUAIIOB), KAYECTBEHHBIE PEAKIIMH HA aJIbJIEruabl (C
rugpokcugom nuammuHcepeOpa(l) u  rugpoxcumom  wmemnu(ll)), peaxuus
rmiepuHa ¢ rugpokcuaom  meau(ll), xumudeckue CBOWCTBA pacTBOpa
YKCYCHOM KHUCJOTBI, B3aUMOJEHCTBHE pPAacCTBOpPa INIFOKO3bl C THIPOKCUIOM
meau(1l), B3aumoelicTBre Kpaxmajia ¢ HOJOM, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3amauy o TemaMm «Cruptel u ¢eHonb», «KapOoHoBble KUCIOTHL. CIOXKHBIC
hUPBD).

A3oTcoaep:kaniue OpraHnYecKue coeIMHeHusl.

AMUHBI — OpraHMYecKHe MpPOM3BOAHbIE ammuaka. Knaccudukanus
aMUHOB: anudaTHUYecCKue W apoOMaTHYeCKue; NEPBHYHBIC, BTOPUYHBIE WU
TperndHble. CTpoCHHE MOJIEKYJI, 00mast (popMyIra, H30MEpHs, HOMCHKIATYPA U
¢usnyeckue CcBoWcTBa. XUMHYECKOE CBOMCTBA alu(paTHUECKUX aAMHHOB:
OCHOBHBIE CBOICTBA, aJKUJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX aMUHOB C
a30TUCTOM KucnoToil. Cosi alKuIaMMOHHUS.

AHWIIMH — MNpEeACTaBUTENb aMHHOB apoMarhyeckoro psjaa. CrpoeHue
aHwiIvMHAa. B3auMHOe BIMAHME Tpynn aTroMOB B MOJIEKYJIE aHWIMHA.
Oco0EHHOCTH XMMHYECKMX CBOMCTB aHWiuHA. KadecTBeHHbIE peakuuu Ha
aHwinH. CrnocoObl TONyYeHUS M TPUMEHEHHE alu(paTHYeCKUX aMHUHOB.
[Tonydenue aHuIMHA U3 HUTPOOEH307a.

Amunokuciotsl. Homenknarypa n uzomepus. OTaebHbIE PEACTABUTENH
0-aMMHOKHCJIOT: TJIMOWH, anaHuH. ®dusmyeckue CBONCTBa aMHUHOKHCIIOT.
XUMUYECKHE CBOICTBA aMHUHOKHCIOT Kak amM(pOTEepHBIX OpPraHHMYECKUX
COCIMHEHHM, peaKuus NOJUKOHJEHCAlUU, O0pa3oBaHUE MENTHIHOM CBS3H.
buonornuyeckoe 3HaueHne aMUHOKUACIOT. CUHTE3 U THIPOJIN3 NENTH/IOB.

benku xak npupoansie nonumepsl. [lepBuuHas, BTOpUYHAs U TPETHUYHAS
CTpyKTypa OenkoB. XMMHYECKHE CBOMCTBA OEJIKOB: TMAPOJIH3, AEHATypalus,
KaYECTBEHHBIE PEAKIIMU Ha OEIIKH.

OKCHEepUMEHTAIBHBIE METOAbl W3YUYEHHUs BEIIECTB M UX MPEBpPALCHUMN:
pacTBopeHHe OETKOB B BOJE, JC€HATypalusi OCNKOB MPU HAarpeBaHUU, IIBETHHIC
peakuuu Ha O€JIKM, pEelIeHWe OSKCIEPUMEHTAIBHBIX 3aJad 10 TeMam
«A3oTCcolepKallue ~ OpraHMYecKkue  coequHeHus» U «Pacno3HaBaHue
OPraHUYECKUX COCTUHECHUI.

BbicokoOMoOJIeKY IsIPHbIE COCIUHECHUS.

OCHOBHbBIE TOHATHS XHUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIUHEHUI:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALNU, CPEIHSA
MOJIEKYJIsipHass Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISPHBIX
COEIMHEHHUI — OJIMMEPU3ALHS U TTIOJTUKOHACHCAIIHS.

[Tonumepusle Marepuansl. IlmacTmaccsl (MOMMATHIIEH, MOJTUIPOIUIIEH,
NOJINBUHWIXJIOPU, MOJUCTUPOJ, MOJIUMETHIMETAKPWIAT, IOJIUKApOOHATHI,
nonvdTUICHTepedTanar). Y Tunusamnus u nepepadoTka miacTukKa.



DnacToOMEpbl:  HATypaJIbHBIA  KaydyyK, CHUHTETHYECKHE  KaydyKHd
(OyTaaneHOBbIN, XJIOPONPEHOBBIN, U30MIPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJOMNOK, IIEPCTh, MWIEIK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tomumepsr CIIELUAIIBHOTO Ha3HA4YCHUS (Teduion, KeBJap,
IIEKTPOITPOBOIAILME OJIUMEPBI, OMOpa3IaraeMple MOJUMEPHI).

OKCIEepUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX MNPEBpPALLCHUMN:
O3HAaKOMJIEHME C oOpa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IUIACTMAcC, Kay4dyKOB, pELIEHHWE >SKCHEPHUMEHTAIBHBIX 3aJad [0 TeMe
«Pacno3HaBaHHE MJIACTMACC U BOJIOKOHY.

Pacuérnsie 3anaun.

Haxoxnenue monekymnspHO (HOpMYJbI OPraHUYECKOTO COENUHEHUS IO
MacCOBBIM [JIOJIAIM 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXKJICHHUE
MOJICKYJIIPHOW (OPMYJIBI OPTaHHMYECKOTO COEIWHEHHS 1o Mmacce (00BEMY)
IPOJYKTOB CTOpaHMs, IO KOJMYECTBY BEIIECTBA (Macce, 00bEMY) MPOLYKTOB
PCaKUMN W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (OpMYJIbl
OpPraHUYECKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
NOJIyYECHHMSI, ONPENEICHUE JOIM BBIXOJIa MPOIYKTa PEAKLIUU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBSI3H.

Peasmszannss MeXNpenIMETHBIX CBSA3EH NPU M3YYEHHM OPraHMYECKON
xumu B 10 Kimacce OCYIIECTBISETCS 4Yepe3 HCIOJb30BaHHE KaK OOIIHUX
€CTECTBEHHO-HAYYHBIX IOHSATUH, TaK M IOHATHWA, MNPUHATHIX B OTIEIbHBIX
IpeIMETax €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE TOHATHUS: SIBICHHE, HAy4YHBIM (axT,
TUIOTE3a, TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccudukamus, HaOIIOJIEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIENb, MOJIETTUPOBAHHME.

@dusuka: marepus, aroM, DJJEKTPOH, IIPOTOH, HEWUTPOH, MOJIEKYJa,
DHEPTreTUYECKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE
BEIIEeCTBa, (PM3MUECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, CKOPOCTh, YHEPIHs,
Macca.

buonorus: xmerka, opraHm3M, »KOocucTeMma, Owocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepoTpOdHbIN TUIl MUTaHUsA, OpOKEHUE,
doTocuHTE3, IBIXaHHE, OCNKH, YTJIEBOIbI, >KUPBI, HYKIEHHOBBIE KHCIOTHI,
(bepMeHTHI.

I'eorpacdusi: mone3Hble HCKOMAaeMble, TOTLTUBO.

TexHonOrus: NUIIEBbIE NPOIYKTHI, OCHOBBI PallMOHAIBHOIO IHUTaHUA,
MOIOLIUE CPEJICTBA, MAaTEPHAIIBI U3 NCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTTAHUYECKAA XUMUA

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX sAep. XHUMHYECKHH 3nemeHT. W30Tomsl.
CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIEC UHCIIa. DHEPTETUUECKUE
YpPOBHH M TOAYPOBHU. ATOMHBIE opOuTanm. Krnaccupukamus XUMHUYECKUX
AJIEMEHTOB (S-, p-, d-, f-amemenTsI). Pacnpenenenre 3JI€eKTPOHOB IO aTOMHBIM
opOUTanaM. DJEKTPOHHbIE KOH(PUTYpallMM aTOMOB 3JIEMEHTOB IEPBOT0O—
4eTBEPTOTO MIEPHOIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, JICKTPOHHBIE
KOH(UTYpaIMA HOHOB. DJIEKTPOOTPHUIIATEITHHOCTb.



Ileppogmueckut 3akoH u llepmoaudeckass cucreMa XHMHYECKHX
sanemeHToB JI.MI. MengeneeBa. CBs3p  IEPUOJMYECKOrO 3aKOHA U
[leproauyeckol CHCTEMBI XMMHYECKHX AJIEMEHTOB C COBPEMEHHOM Teopueu
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHUX
JJIIEMEHTOB U 00pa3yeMbIX MMM IPOCTHIX M CIOKHBIX BELIECTB MO Ipynmnam u
nepuojaM. 3HaueHue nepuoanyeckoro 3akona .M. Menzaeneesa.

XUMHUYECKasi CBA3b. BHABI XMMWYECKOW CBS3U: KOBAJICHTHAs, WOHHA,
MeTayundeckas. MexaHu3Mbpl 00pa30BaHUS KOBAJICHTHOW CBSI3M: OOMEHHBIN H
JOHOPHO-aKIENTOpPHbIM.  OHeprua HW  auuHa  cBaA3u.  llossspHOCTS,
HAIIPpaBJICHHOCTh W HACBIIAEMOCTh KOBAJIEHTHOW CBs3U. KparHble CBs3H.
Bonoponnas cBa3b. MeKXMONEKYIIIPHBIE B3aUMOIAEHCTBUS.

BasleHTHOCTP M BaJieHTHBIE BO3MOYKHOCTH aTOMOB. CBsI3b 3JEKTPOHHOMU
CTPYKTYpPhl MOJIEKYJ € HX TIE€OMETPUYECKHMM CTPOCHHEM (Ha NpHUMEpE
COEIMHEHHI 3JIEMEHTOB BTOPOI'O MIEPUO/IA).

[IpeacraBnenre 0 KOMIUIEKCHBIX COEIMHEHHAX. COCTaB KOMILIEKCHOIO
HMOHA:  KOMIUIEKCOOOpa3oBaTelb,  JIMTAHABL.  3HAYCHHE  KOMIUIEKCHBIX
coenuHeHui. [loHsATHE O KOOPIMHAMOHHON XUMHH.

BemecTtBa MONEKYyIAPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHMs. THIBI
KPUCTAJNINYECKHUX PEMIETOK (CTPYKTYpP) U CBOKCTBA BEILIECTB.

[Tonatue o nucnepcHbix cucremax. Mctuansie pactBopsl. [IpencraBnenue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHHUS KOHLEHTpAIMU PacTBOPOB:
MaccoBas 10JIs1 BELIECTBA B PACTBOPE, MOJISIpHAs KOHLEHTpanus. Hacslmennsie
Y HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTB. KpucTtamioruaparst.

Knaccupukanms ©  HOMEHKIATypa  HEOPraHMYECKHX  BEIIECTB.
TpuBrnambHbBIE Ha3BaHUA OTAEIBHBIX IPEICTABUTENEH  HEOPraHUYECKUX
BEILIECTB.

Knaccudpukanums  XUMHUYECKMX  peakiuii B  HEOPraHMYECKOHM U
OpraHUYeCKON XMMHH. 3aKOH COXPAHEHHUS] MAcChl BEIIECTB; 3aKOH COXPAaHEHUs
U TPEBpAIICHUs] PHEPTHU MPU XUMHUECKUX pPEaAKIHUsIX. TeruioBble 3PQeKThI
XUMHAYECKUX peaKIUN. TepMOXUMHUYECKUE YPABHEHHUS.

CKOpOCTh XMMHUYECKOM peakuu, €€ 3aBUCUMOCTh OT pa3IMYHBIX
¢dakTopoB. 'oMoreHHsle u reTeporeHHbie peakuu. Karanus u katanuzaTopsl.

OOpatumble U HeoOpaTHUMble peakiuu. XHUMHUYECKOE pPaBHOBECHE.
Koncranta xummyeckoro paBHoBecHs. (DAaKTOpBI, BIMAIONIME HA ITOJIOKECHHE
XUMHAYECKOTO PABHOBECHS: TEMIIEPATypa, JABJICHUE U KOHLIEHTPALMU BEILECTB,
ydacTByromux B peakuuu. [Ipuanun Jle [larense.

OnekTponutuyeckas auccoruanus. CuinpHble U ciladble SJIEKTPOIUTHI.
Crenenp guccoumanuu. Cpena BOJHBIX PAaCTBOPOB: KUCIIOTHAs, HEUTpajbHAasd,
niesniouHas. Bopopoassiii mokazarens (pH) pactBopa. ['maponu3 coieil.
Peaknuu nonHoro oomeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. CTeneHb OKHUCIICHHS.
Oxkucinurens M BOCCTaHOBUTENb. [Iponecchl OKHCIEHHS W BOCCTaHOBIICHHS.
Baxnelnme OKHCIHTEIHM M BOCCTAHOBHTEIH. METO 3JEeKTpOHHOIro OajlaHca.
DJIEKTPOJIU3 pacTBOPOB U PaCIlJIaBOB BELLIECTB.

OKCHEepUMEHTAIBHBIE METOAbl W3YUYEHHUs BEIIECTB M UX MNPEBpPALCHUM:
pa3JIOKEHHUE IEPOKCHAA BOAOPOAA B IIPUCYTCTBHM KaTaau3aTopa, MOIEIHU
KPUCTANIMYECKUX  PEHIETOK, MPOBEIECHHWE peaKkluil HOHHOro OOMeEHa,
ONIPENEIIEHUE CPENbl PACTBOPOB C IMIOMOIIBIO UHAUKATOPOB, U3YUYEHNUE BIIMSHUSA
pa3iauuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIUUd U TOJOKEHHUE
XUMHAYECKOTO PAaBHOBECHSI.

Heoprannyeckasi Xumms.



[Tomoxenne HemeraioB B llepuoamyeckonl cucremMe XUMHYECKUX
anemernToB J[.MI. MenneneeBa u OCOOCHHOCTHM CTPOCHHUS WX aTOMOB.
®duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOINHS HEMETAILIOB (Ha HpHUMEpe
KHCIIOpoa, cephl, pochopa u yrieponaa).

Bomopon. Iomydyenne, ¢puzndeckue U XUMHUECKHE CBOWCTBA: PEAKIUU C
METajllaMH M HEMETa/UlaMH, BOCCTAHOBHUTEJbHBIE CBOMCTBA. ['MApUIBI.
TomIMBHBIE AJIEMEHTHI.

I"anorensl. Haxoxnenue B mpupoje, crocoObl ModydeHusi, pu3ndeckue u
XAMUYECKUE CBOMCTBA. ["anoreHoBOOOPOIBL. Baxueimmue
KHCIIOPOACOJIEPKAIIME  COCIMHEHHA  TaloreHoB.  JlaboparopHble U
IIPOMBIIIEHHBIE CIOCOOBI IMOIYYEHUs raloreHoB. [[puMeHeHre raJoreHoB U ux
COCIMHEHU.

Kucnopon, o30H. JlabopatopHbie U MPOMBIIIIIEHHBIE CIIOCOOBI MOTYyYCHUS
kuciaopoaa. Pu3nyecKre U XUMHYECKHE CBOKMCTBA U MPUMEHEHHE KHCIOpoaa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpupope, CrnocoObl MONydeHus, (U3NYECKUe u
xumuueckue cpoirctBa. CepoBomopon, cyiabduasl. Oxcun cepwi(1V), oxcun
cepbl(VI). CepHucras u cepHast KUCIOTHI U UMX cOoiau. OCOOEHHOCTH CBOMCTB
cepHOM KUCIOTHI. [IpumMenenne cepbl U €€ COeMHEHN.

Azor. Haxoxaenue B mpupoje, CIOcoObl MOMydeHHs, (pusnueckue u
XUMUYECKUE CBOMCTBA. AMMUAK, HUTpuAbl. OKcuabpl a3zora. A30THCTas H
a30THasl KHUCIOTBI U HUX coiau. OCOOEHHOCTHM CBOMCTB a30THOM KHUCIJOTHI.
[IpuMeHeHne a30Ta U €ro COeIMHEHU. A30THBIE YIOOpEHUSI.

®ochop. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (pusndeckue u
xumudeckue cBorctBa. Pochuapt u dochun. Oxcunbl Gocdopa, dbochopHas
kucnota u e€ comu. [lpumenenue dochopa u ero coenunennii. Dochopubie
yA0OpeHus.

VYrnepon, HaxoXAEHHE B MNPUPOAE. AJUIOTPOMHBIE MOIU(DUKALINU.
Dusnyeckne W XUMUYECKHE CBOWCTBA MPOCTBIX BEIIECTB, 00pa3OBAHHBIX
yriepoaom. Oxcun yraepoaa(Il), okcua yrnepona(IV), yroinbHas kucinoTa u e€
con. AKTUBMPOBAHHBIN yTroiib, ajcopomus. DymiepeHsl, TpadeH, yriaepoaHbie
HAaHOTPYOKHU. lIprMeHeHne mpoCThIX BEUIECTB, OOpPa30BaHHBIX YIJIEPOJIOM, H
€ro COEUHEHNM.

Kpemunii. Haxoxnenne B mpupoze, criocoObl MonydeHus, Gu3ndeckue u
xumudeckue corctBa. Okenn kpeMHusI(IV), kpeMHuEBast KUCIO0Ta, CUITMKATHI.
[IpumeneHnne kpemHuss U ero coenrHeHuid. CTEKJIO, €ro MNOJy4eHHE, BUJbI
CTEKJIA.

[Tomoxenne w™etaoB B llepuognueckor CUCTEME  XMMHYECKUX
ameMeHTOB. (OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX  O0OJIOYEK aTOMOB
meTaiioB. O6mue usnueckue cBoiicTBa MeTauioB. [IpuMeHnenne MeTamioB B
ObITy U TexHuke. CriiaBbl METaJJIOB.

DNEeKTpOXUMHYECKUI psl  HampshkeHud MeramwioB. OO0mme crnocoObl

MOJYy4YECHUS METAJUIOB: TUIPOMETAILTYPI U, MMAPOMETAJTYPIHsl,
anekTpoMeramutyprus. [lonarue o xoppo3un MetamioB. CnocoObl 3alIUTBI OT
KOPPO3UH.

O6mas xapakrepuctuka metaiioB [A-rpynnsl [lepuoanueckoil cucTeMsl
XUMUYECKUX OJJIEeMEHTOB. Hatpwii w kamuii: moiydeHue, (Qusundeckue wu
XMMHUYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BEMIECTB U UX COEAUHECHUMN.

O6mas xapakrepuctuka MetayoB [IA-rpynnsl [lepuoandeckoit cucteMbl
XUMUYECKUX JJIEMEHTOB. Maramii W KajbIUi: MoJydeHue, (Qu3ndeckue u



XUMHAYECKUE CBOMCTBA, NMPHUMEHEHHE IPOCTBIX BEIIECTB M MX COEOUHEHHM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

AnroMuHUI: modydyeHHe, (U3MUECKHMe W XMMHYECKHE CBOICTBa,
IPUMEHEHHE MPOCTOTrO BEIIECTBA M €ro coenuHeHUil. AMdoTepHbIe CBOMCTBa
OKCHJIa ¥ TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHHS.

OO0mast xapakTepucTMKa MeTauioB no0ouHbIX mnoarpynn (b-rpymm)
[Teprnoanueckoi CUCTEMBbl XUMUYECKUX 3JIEMEHTOB.

du3nyeckne U XUMHYECKHE CBOKMCTBA XpOMa M €ro coeAuHeHUil. OKCUab
u rugpokcuibl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u AMXpoMatsl, UX
OKHCIINTEINIbHBIE CBOMCTBA. [lonydeHnne u npumMeHeHne xpoma.

dusznyeckue M XUMHYECKHME CBOMCTBA MAapraHila M €ro COEJUHEHHM.
Baxwneiimme coenunenuss wmapranua(ll), wmapranmna(IV), wmapranuna(VI) wu
mapranua(VII). Ilepmanranat kaiusi, €ero OKUCIUTENIbHbIE CBOMCTBA.

@u3nyeckue M XUMHYECKHE CBOMCTBA XKe€j€3a U €ro COECAUHCHUM.
Oxkcupnpl, rugpokcuasl u conu xeneza(ll) u xeneza(Ill). Ilomyuenue wu
IIPUMEHEHME JKEJIE3a U €ro CIUIABOB.

Ou3nyYecKrue 1 XMMHYECKHE CBOWCTBA MEU U €€ coennHeHuil. [lonyuenue
Y IPUMEHEHUE MEU U €€ COCAUHEHN.

Huuk: momydenue, pu3HuecKUe U XUMHUYECKHE CBOMCTBA. AMQOTEpHbBIE
CBOMCTBA OKCHJA W TUAPOKCHAA LHMHKA, THIPOKCOKOMIUIEKCHI ITMHKA.
[IprMeHeHne NUHKA U €r0 COEINHEHUM.

OKCNEepUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX MPEBpPALICHUMN:
u3ydeHue o0pasIoB HEMETAIOB, TOpeHHEe cephl, (hocdopa, xene3a, Maraus B
KHCIIOPOZIE, M3YyYEHHE KOJUIEKIMM «MeTaiulbl M CIUIaBbl», B3aMMOJEWCTBUE
IICJIOYHBIX W IIEJIOYHO3EMENbHBIX METaUIOB €  BOJOM  (BO3MOXHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), B3aWMOJEICTBME LMHKA M JKelIe3a ¢
pacTBOpaMM KHUCJIOT M IIENOYEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKHE
aHHOHBI, KAaTHOH BOJIOPOJAa ¥ KAaTHOHBl ~METaljIOB, B3aUMOJCHCTBHEC
TUJPOKCHIOB AIIOMUHUS U LIUHKA C PACTBOPAMH KUCJIOT U IIEJI0YeH, PeLICHHe
IKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «l amorens», «Cepa n €€ COeTMHEHHS,
«A30T u ¢ochop M UX COCTUHEHUSD, «MeTasTbl TIaBHBIX NOATPYII,
«Mertanibl MOOOYHBIX TOATPYIIID.

XuMHuS U KU3Hb.

Pone xumum B o00OecrnedeHHH YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA.
[IorATE © Hay4YHBIX METOJAX TMO3HAHHUSI W METOAOJIOIMH HAy4YHOI'O
VCCIIEJOBAHUS. Hayynpie = mpuHOHANBI OpraHM3allid  XMUMHUYECKOIO
npou3BojacTBa. I[IpoMbluIeHHBIE CITOCOOBI MOJYYEHUS! BAKHEWMIMX BEIIECTB
(Ha mnOpuMepe MPOU3BOACTBA aMMHAaKa, CEPHOM KHCIOTbl, METaHOJA).
[IpombIlIEHHBIE CIIOCOOBI TMOMYYEHUS METAUIOB M CILIAaBOB. XHMHYECKOE
3arpsiI3HEHNUE OKPYXKAKWIIEM Cpenbl W €ro mnociaeAcTBusA. Ponb xumuum B
o0ecrnevyeHnr YHePreTHIeCcKoil 0e30MacHOCTH.

XuMusi ¥ 300poBbe uenoBeka. JlekapcTtBeHHble cpeacTtBa. llpaBuna
WCIIOIb30BaHUsl JIEKAPCTBEHHBIX IIpenaparoB. Ponb XuMuM B pa3sBUTHH
MEULMHBI.

XVMHSI TUIIHA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J00aBKHU. Poiib xumuu B
o0ecrneveHny MUIIeBOi 0€30MaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. boitoBas xumus. IlpaBuna
0€30MacHOr0 KCIOJIb30BaHMs MpenapaToB OBITOBOM XWMHUHU B IMOBCEIHEBHOM
KU3HHU.

XvMHUS B CTPOWUTENBCTBE: BAXXHEWIIHWE CTPOUTENBHBIE MAaTEpHUAIIbI
(IeMeHT, OeTOH).



XuMHSIT B CEIbCKOM  Xo03siicTBe. OpraHM4ecKMe€ M MUHEpaIbHbIE
yAOOpeHUs.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEPHAIIbI, KPACKHU, CTEKIIO, KEPAMHKA.
Marepunains! 1 25eKTpoHUKU. HaHOoTeXHONMOTMA.

Pacuérnsie 3anaun.

Pacuétel: Macchl BemecTBa WM 00bEMa ra30B IO U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKLUU, €CIU OJHO U3
BEIIECTB MMEET MPUMECH, MacChl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
peaklMM, €Clii OJHO M3 BEIIECTB JAaHO B BHJE PACTBOpa C OIPEACIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJIM W MOJSPHOU
KOHLIEHTpallM BELIECTBA B PACTBOPE, JOJM BBIXOJA MPOJIYKTa PEAKLHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzamuss MeXNpeaIMETHBIX CBsA3€M TNpu H3ydyeHUH oOmeil wu
HEOpraHu4eckoil xumMuu B 11 Kilacce OCylIecTBIIAETCS 4Yepe3 HCIOIb30BaHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX NOHATHI, TaK W MOHSATUH, NPUHATHIX B
OTJIETBHBIX MTPEAMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SIBICHHE, HAy4YHBIM (axT,
TUIOTE3a, TEOpHUs, 3aKOH, aHAIM3, CUHTE3, KJIAacCU(UKALUA, MEPUOIUIHOCTS,
HaAO0JII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIIb, MOACIINPOBAHUE.

®dusnka: MmaTepus, MUKPOMHDP, MaKpOMHp, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, HWOH, W30TOIbl, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKHI
YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHME BEIIECTBA,
UCATbHBIA Ta3, (PU3MYECKHE BETUYMHBI, EIUHHUIBI H3MEPEHUs, CKOPOCTb,
DHEPIUs, Macca.

buonorus: xmerka, opraHm3M, »KOocucTeMma, Owocdepa, MeTabOIU3M,
MakKpoO- U MHKPOAJIEMEHTHI, O€JIKH, *KHUPbI, YIIEBObl, HyKJICHHOBBIE KHCIIOTHI,
(epMeHTBI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTHH B SKOCUCTEMAX.

l'eorpadusa: MuHepanpl, TOpPHBIE TOPOJBI, MOJE3HbIE HCKOIMAEMBIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMUYECKast IPOMBIIIEHHOCTD, METaJTyprus,
CTPOUTEIbHBIE MaTEpHaJIbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IMHUILIEBAS
IPOMBIIUIEHHOCTh, (hapMalieBTHUeCKass MPOMBIIIICHHOCTb, IPOU3BOJICTBO
KOCMETUYECKHUX MpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTe€pUasoB,
AIIEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA VIJIYBJIEHHOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOIOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeAMETa «XUMHS» HA YPOBHE CPEIHETO
obmiero o0pa3oBaHMsI BBIJEICHBI CIEAYIONME COCTABIISIONINE: OCO3HAHUE
00yYaIOIMMUCA POCCUUCKON TpakAaHCKOW WJIEHTUYHOCTU, TOTOBHOCTH K
CaMOpA3BUTHIO, CAaMOCTOATEJIBHOCTH W CAMOONPEACIECHUIO;  HaJIM4He
MOTHBAIMA K OOyYEeHHWIO; TOTOBHOCTH U CIIOCOOHOCTH OOYYaromImXcs
PYKOBOJICTBOBAThCSl TPHUHSATHIMH B OONIECTBE TMpaBWIaMH W HOPMaMH
MOBEJICHUSI; HAIMYKE MPABOCO3HAHUS, IKOJIOTUUECKON KYJIbTYPhl; CHOCOOHOCTh
CTaBUTH LIEJIU U CTPOUTD )KU3HEHHBIC IUIAHBI.

JIndyHOCTHBIE pE3yNbTATBl OCBOCHHUS NpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OIBITA ITO3HABATEILHONH M IPAKTHUYCCKON JeATCIbHOCTH
00yyYaroIuXxcs B MPOLIECCe peain3alui 00pa30BaTeIbHOMN NS TENLHOCTH.

JIn4yHOCTHBIE pE3yNbTATBl OCBOCHHUS NpeaMeTa «XHUMHUSD OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OMNBITA TIO3HABATEIHLHON W TMPAKTUYECKOW NEATEIHLHOCTH
oOydJaromnuxcs B MPoIiecce peann3anu 00pa3oBaTeIbHON ACSITEIBHOCTH, B TOM
YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHUS:

OCO3HaHMsI  OOy4YalOIMMHUCS CBOMX  KOHCTUTYIMOHHBIX TMpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABJICHUS O COLUHUAJIBHBIX HOPMAaxX W MpPaBWIaAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM HESATEIbHOCTH MPU CO3MAHHU
Y4E€OHBIX MTPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U
apryMEHTHI IPYTUX MPU aHATN3€ PA3TUYHBIX BUOB YUEOHOU NeATEIHHOCTH,

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

LIECHHOCTHOI'O OTHOIIEHUSI K MCTOPUYECKOMY W HAYyYHOMY HACIIEIUIO
OT€YECTBEHHON XUMUM;

YBOKEHHS K MPOIECCY TBOPUYECTBA B 00JACTU TEOPUH U MPAKTUYECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHHSI TOrO, YTO JAaHHBIE HAYKH €CThb PE3YJbTaT
JUTATEITLHBIX  HAOJIOJCHHUM, KPOTOTIUBBIX JKCIIEPUMEHTAIBHBIX TOUCKOB,
MIOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

VMHTEPECA W NO3HABATENIBHBIX MOTHBOB B IOJYYEHHH W IOCIECAYIOLIEM
aHanu3e wWHPOpPMAMM O  TEPEAOBBIX  JOCTIDKCHHSIX  COBPEMEHHOU
OT€UYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEJICHUS;

CIIOCOOHOCTH  OLIEHMBATh CHUTYyalldd, CBSI3aHHbIE C XHUMHUYECKHUMU
SIBJICHUSIMH, 1 TPUHUMATh OCO3HAHHBIC PELIEHUS, OPUCHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHWBATh CBOE MOBEICHUE U MOCTYIKHA CBOMX TOBAPUILEH C
MO3ULMKA HPAaBCTBEHHBIX M MPABOBBIX HOPM H C YYETOM OCO3HAHUA
IIOCJIEICTBUH ITOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPHbI 310POBbS:



NOHMMaHUsl IIEHHOCTEH 3J0pOBOTO M 0€30MacHOro obOpasza KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3HYECKOMY H
IICUXUYECKOMY 3/I0POBbIO;

coOmro/ieHrs mpaBuil 0€30MacHOr0 OOpaIIeHUsS C BEIIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HHU, B TPYJAOBOM ACATEIBHOCTH;

NOHUMAHUS [IEHHOCTH TMPaBWI HWHIMBUAYAJIBHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 TOBEJICHHS] B CUTyalMsIX, YTrPOXKAIOIIUX 370POBbI0 M JKU3HU
JIIOJICH;

OCO3HAaHMSI  TOCIAEACTBUM W  HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(ynmoTpeOieHus alKoroisi, HApKOTUKOB, KypEHUs);

5) TpyA0BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIHCKON
NEATEeNIbHOCTH, OOIIECTBEHHO IOJE3HOW, TBOPYECKOW M JIPYyTHX BHUAAX
NEeATEbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3a/ad
COIIMATILHOM HAIMPABICEHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);

MHTEpECca K MPaKTUYECKOMY HM3YyYEHHIO Ipo(eccHil pa3iMyHOro poja, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOXEHHUS K TpyAy, JIOISIM Tpylda U pe3yiabTaram TpPyJ0BOM
NEeATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYATHLHON TPACKTOPUHU
oOpazoBanusi, Oyaymieil mpodeccun U pean3aluu COOCTBEHHBIX JKM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUH, HHTEPECOB
U oTpeOHOoCTeN 00IIeCcTBa;

6) 3K0J10r14eCcKOro BOCIMTAHMS

HKOJIOTUYECKHU 1EIeCO00pa3HOTr0 OTHOIICHUS! K MPUPOAE KaK UCTOUHHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHUMAaHUS TJIO0ATHHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
YKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHOM CPEJIbl;

OCO3HaHMSI HEOOXOJUMOCTH HCIMOJb30BAHUS JOCTHKEHUN XUMUU JIs
pelIeHus BOIPOCOB PAllMOHAIBHOTO IPUPOIOTI0Ib30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEH OKPYKaAIOLIEH
IPUPOIHON CpeJie, YMEHHUS MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTHIECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUHN U MIPEJOTBpAIIaTh UX;

HaJu4usi Pa3BUTOrO0  AKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JIEATEIBHOCTH HKOJOTHMYECKON HAMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B IMO3HABATEIIbHOM, KOMMYHHKATUBHON U COLIMATBHOMN
MIPAKTUKE, CIOCOOHOCTHM MW YMEHHUS AaKTUBHO MPOTHUBOCTOATH UICOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHHUSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKH U OOIIECTBEHHOM MPAKTUKHU;

MOHUMAaHUS CHeMUPUKH XUMUU KaK HAyKd, OCO3HaHUS €€ poiu B
(GbOpMHUPOBAHNY PANMOHATFHOTO HAYYHOTO MBINUICHUS, CO3aHUH I1€JI0OCTHOTO
peACTaBICHUs 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPObI U YEIIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHUU MpOoOJeM COXpaHEHUS
MPUPOJIHOTO PABHOBECHS,

yOeKJAEHHOCTH B OCO0OM 3HAYMMOCTH XUMHUU [JJI1 COBPEMEHHOU
UMBWIN3ALUKU: B €€ T'YMaHUCTUYECKOW HAMpaBIEHHOCTH M BAXKHOM pOJIA B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHOW KYJIbTYphl, B PEIICHUU TJIO0ATbHBIX
po0IeM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOM,



NUIIEBOM U  HSKOJOTMYECKONM O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
o0ecreueHn YCIOBHH yCTEIIHOTO TPYyAa M SKOJIOTHIECKH KOM(POPTHOMN KUZHH
Ka)KJ0ro WicHa oOIIeCcTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHUSA, HWCIONB3YEMBIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTH
WCIIOJIb30BaTh TOJydYaeMble 3HAHUS JJIS aHajdu3a U OOBSCHEHUS SBICHUU
OKPY’KAIOIIET0 MUPa U TMPOUCXOASAINX B HEM HM3MCHCHW, YMEHHS JeliaTh
000CHOBaHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAYYHBIX (PAKTOB W HWMEIOIIHUXCS
JAHHBIX C TEJBIO TTOJIYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIIbHO MCIIOJIL30BAaTh XWMHYCCKUE 3HAHUS IS
perieHus IpoOJIeM B peaTbHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHMIO, UCCICA0OBATEILCKOM ICITEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTHBHOMY TOJYYCHHIO HOBBIX 3HAaHUU IO XUMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMH;

UHTEpeca K  OCOOEHHOCTSM  TpyJa B pa3dUYHBIX  cdepax
po(ecCHOHaTBLHOM NESITETEHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yabTaTbl OCBOCHUS IPOrpaMMbl 110 XUMHHM HaA
YpOBHE CpeAaHeTo o0Iero 00pa3oBaHus BKIIOUYAIOT:

3HaUUMble 1 (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOyYaronIuXcs
MEKIUCUUTLIMHAPHBIE (MeXTpeAMETHBIE) oOIIeHayYHbIC MTOHATHS,
OTpaXkarolue IEJIOCTHOCTh HAYYHOW KApTUHBI MHpPa W CHEIU(GUKY METO/IOB
MO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEprus, SBJIICHHE, MPOIECC, CUCTEMA, HAyYHBIA (aKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHWE, HaOIIOJICHHE, W3MEpPEHHE,
HKCHEPUMEHT U JPYTHUE);

YHUBEPCAJIbHbBIC y4eOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PETYyJATUBHBIC), oOecmeunBaroniye (HopMUpOBaAHHE
(GyHKIIMOHATHHOM TPAMOTHOCTH M COIIMATIHON KOMIIETEHITUN 00yJarouxcs;

CIIOCOOHOCTH O0yJaroIIXcst HCII0JIb30BaTh OCBOCHHBIE
MEXKIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUS W  YHHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B O3HABATEIHHON U COLIMATIBHOM MPAKTHUKE.

MeranpeaMeTHbIE Pe3yJIbTAaThl OTPAXKAKT OBJIAJAECHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TO3HABATEJIbHbIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE Y4eOHbIE JeHCTBUS

1) 6a30Bble JOrMUYECKHeE AeiiCTBUSI:

CaMOCTOATENbHO  (OpMyNIHUpOBaTH U aKTyaIM3UPOBATh  MPoOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEATh 1M JEATEIbHOCTH, 3ajJlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTHb PpPE3yJbTaThl MAEATEIbHOCTA C MOCTaBJICHHBIMU
LEJISIMU;

UCIIOJIb30BaTh P OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICTIATh XapaKTepHbIC MPU3HAKU MOHATUM U YCTaHABIUBATh UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUS JJIsl OOBSICHEHUS OTACIBbHBIX (PaKTOB
U SIBJICHUM;



BBIOWPAaTh OCHOBAaHUA W KPUTEPHUH I KiIacCU(PUKAIMKM BEIIECTB U
XAMHUYECKHUX PEaKIIU;

YCTaHABJIMBATh MPUYUHHO-CIEJICTBEHHBIE CBA3UM MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUSI (MHAYKTUBHbIC, IEAYKTHUBHBIC, IO
AQHAJIOTHH), BBIABIISITE 3aKOHOMEPHOCTH U MPOTUBOPEUYMSI B PACCMATPUBAEMBIX
SIBJIICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSTh B  MPOIECCE€ TMO3HAHUS  HUCIOJb3YyeMble B  XUMHUHU
CUMBOJIMYECKME  (3HAKOBBIE)  MOJIEIM, NpeoOpa3oBbIBaTh  MOJEIbHBIC
NpEACTaBICHUSI — XUMHUYECKHH 3HaK (CHUMBOJ) »JJIEMEHTa, XUMHUYECKas
dbopMmyrna, ypaBHEHHE XHMHYECKOW PpEAKIUU — TIPU PEIICHHH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 33J]a4, TPUMEHSITh Ha3BaHHBIE MOJICJIbHbBIC
NpEACTaBICHUS JIJIs1 BBIABJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaEMbIX BEIIECTB
Y XUMUYECKUX PEaKIUU.

2) 6a3oBble McCIeN0BaTEIbLCKHE 1eHCTBUS:

BJIAJI€Th OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUS BELIECTB U XUMHUYECKHX
pEeaKUHnii;

¢opmynupoBaTh LEAM M 3a7Jaud  WCCJIENOBaHUs, HCIOIb30BaTh
IIOCTABJICHHBIE M CAMOCTOATENIBHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KayeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI I (D)OPMHUPOBAHUS TUTIOTE3BI 110 TPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BIIQJIETh HABBIKAMH CAMOCTOSITEJILHOIO IUIAHUPOBAHUS W MPOBEJICHUS
YYEHHUYECKHX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh yMEHUS HAOIIONAaTh 3a
XOJIOM  IpOILIEcCa, CAMOCTOSATEIBHO MPOrHO3UPOBATH €r0  pe3yibTart,
dbopMmynupoBaTh O00O0OIIEHNUS © BBIBOJBI OTHOCHUTEIHHO JIOCTOBEPHOCTH
PE3yNIbTaTOB UCCIIEIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTUET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW WCCIENOBATEILCKOW H TPOSKTHOU
JeSITeIbHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJOB PELICHUs MPAKTHUYECKHX 3a]1ay, NMPUMEHEHHUIO Pa3IHMYHBIX
METOJI0B [TO3HAHHS.

3) padora ¢ uHpoOpManHen:

OpPUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHPOpMaIuu (HAy4YHO-
NOMyJIsipHasl JINTepaTypa XUMHYECKOrO COAEpPKaHWsA, CIPABOYHBIE IMOCOOMS,
pecypcsl UHTepHeTa), aHaMM3UpoBaTh HHPOPMAIIHIO PA3IUYHBIX BUIOB U (GOpPM
NpPEICTAaBIICHNUs,  KPUTHYECKH  OLICHHUBATh e€  JIOCTOBEPHOCTb  H
HENPOTUBOPEUYHBOCTb;

dbopMyIpPOBATH 3aITPOCH] U IPUMEHSThH PA3IMIHBIC METO/bI ITPH TIOUCKE U
orOope wuHpOpMaIUK, HEOOXOAMMON JJisi BBINOJHEHUS Y4YEOHBIX 3aaay
OIIPEAEIEHHOIO TUIIA;

npUOOPETaTh OMBIT MCTOIB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpMy TpeACTaBICHUS
uHpopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KAyeCTBE CpPEACTBAa mpu padoTe ¢
XUMUYECKON WH(}OpMaIuen: NpUMEHSITh MEXIpeaMeTHble ((pu3udyeckue wu
MaTeMaTU4YeCKne) 3HAKM W CHMBOJBL,  (QopMynbl, abOpeBHATYPHI,
HOMEHKJIATYpY;

HCITI0JIb30BAaTh 3HAKOBO-CUMBOJIMICCKUC CPCACTBA HATJTIAAHOCTH.



KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIC YUeOHbIC 1eHCTBHSA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMbI B X0/1€ AHaiora
W/WIH JUCKYCCHUHU, BBICKA3bIBaTh UJIEH, (POPMYIUPOBATH CBOU MPEATOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS NTPEIIOKEHHON 3a1a4H;

BBICTYIIATh C MPE3CHTALMEN PE3yIbTaTOB NMO3HABATENBHON JIEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO WJIA COBMECTHO CO CBEPCTHHUKAMH IIpH
BBITIOJTHEHUM XMUMHUYECKOTO0 AKCIEPUMEHTa, MPAKTUYECKOWM paboThl MO
UCCIIEIOBAHUIO CBOMCTB M3Y4YaE€MbIX BEILECTB, peAIM3alUA YUY€OHOTO MPOEKTA,
u (GopMyIHpPOBaTH BBIBOJABI IO pe3yJbTaTaM NPOBEIEHHBIX HCCICIOBAHUMA
MyTEM COTIIACOBAHMS TTO3HIINI B XOJ€ 00CYKIeH!s 1 00OMEHA MHCHHSIMHU.

PeryasiTuBHbBIC YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA:

CaMOCTOSATENIFHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIILHYIO
NESITENHHOCTD, ONpesessisi €€ Melu W 3aJadyd, KOHTPOJUPOBATh U MO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATH TMpPEIJIaraeMblii alrOpuUTM JCUCTBUN Npu
BBITIOJIHEHWU YYE€OHBIX M HCCIEAOBATENbCKUX 3aj]ad, BbIOMpaTh HauOoliee
3¢ (dEeKTUBHBIN CMOCO0 WX pEIICHUS C y4E€TOM TOJYyYEeHHs] HOBBIX 3HAHUH O
BEIIECTBAX M XUMUUYECKHUX PEAKIIUAX;

OCYHIECTBIISITh CAMOKOHTPOJIb JIEATEIHHOCTH HAa OCHOBE CaMOaHAIHW3a U
CaMOOIICHKH.

MNPEJMETHBIE PE3YJIBTATbHI

[IpenmeTHBIE pe3yiabTaThl OCBOCHUS TPOTPAMMBl 10 XUMHU Ha
yIIIyOJIEHHOM YpPOBHE Ha YPOBHE CpEeAHEro oOuiero oOpa3oBaHUs BKIHOYAIOT
cneruduyeckue I yaeOHOTO peIMeTa « XMMUs» HaydHbIE 3HaHUS, YMEHUS 1
CIOCOOBI ICUCTBUI 1T0 OCBOCHHIO, MHTEPIPETAIIMH M TTPEOOPA30BaHUIO 3HAHUMA,
BUJIBI ICSITEILHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHWS M NMPUMEHEHUIO 3HAHUH B
Pa3TUYHBIX YICOHBIX CUTYyAIUAX, @ TAK)KE B peaTbHBIX )KU3HEHHBIX CHTYaIIHAX,
CBS3aHHBIX C XHMHEH. B mporpamme 1o XUMHUU TpPEAMETHBIC PE3yIbTaThl
IIPE/ICTABIICHBI TI0 TOJIaM U3YUYEHUSI.

10 KJIACC

[IpenmeTHble pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XUMHs»
OTpaXaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O MECTE U 3HAYEHUU OPraHUYECKOU
XUMUHU B CHCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECNEeYeHUH YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKOM, YHEPreTUYECKON
U TMHUIIEBOM O0€30MacCHOCTH, B PpAa3BUTUM MEJULMHBI, CO3JaHUU HOBBIX
MaTepUaJIOB, HOBBIX HMCTOYHUKOB HSHEPrUU, B OOECHEUYEHHH PAUOHAIBHOIO
IPUPOAOIIONb30BaHUA, B ()OPMUPOBAHUH MUPOBO33PEHUSA U OOLIEH KYJIbTYpPHI
YEeJIOBEeKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO ¥ IPUPOTHOM CPEJIE;



BIIQJICHUE CUCTEMOW XHMMHUYECKMX 3HaHHWI, KOTOpas BKIIIOYAET:
OCHOBOIMOJIATAIOIINE TOHATUS — XUMHUYECKHM »BJIEMEHT, aToMm, SlIpo U
AJNIEKTPOHHAs 00O0J0YKa aroma, s-, p-, d-aToMHbIe OpOUTaNM, OCHOBHOE H
BO30Y)XJIEHHOE COCTOSIHUS aToMa, THOPUAM3AIMs aTOMHBIX OpOWTAJIei, WOH,
MOJIEKYJa, BaJE€HTHOCTb, AJIEKTPOOTPUIATEIBLHOCTh, CTENEHb OKHUCIICHHUS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OOBEM, YTIIEPOJHBIM
ckeneT, (yHKIWOHAIbHAS TPYIIa, paguKal, CTPYKTYpHbIE (HOPMYJIBI
(pa3BEpHYTHIE, COKpAIlIEHHBIC, CKEJIETHBIE), H30MEpUsl CTPYKTypHas U
MPOCTPAHCTBEHHAS (T€OMETpUUECKas, ONTUYECKAasi), U30MEPbI, TOMOJIOTMYECKUA
psAll, TOMOJIOTH, YIJI€BOAOPOAbL, KUCIOPOJI- U a30TCOJAEPKAIIUE OPraHUYECKHE
COEAMHEHHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHbBIC
COEJIMHEHUS;, TEOpUHU, 3aKoHbI (mepuoauueckuii 3akoH J[. M. Menneneena,
TEOpUsl CTPOEHUs oprannyeckux Bemiects A. M. ByTnepoBa, 3akoH coxpaHeHUs
Macchl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPALEHUS SHEPTUU MTPU XUMHUYECKUX
peakusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XUMUH,
MHUPOBO33PEHUYECKHNE 3HAHUS, JIXKAIINE B OCHOBE MOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUW; MPEACTABICHUS O MEXaHH3Max
XUMHUYECKUX peakiuu, TEPMOANHAMUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX HMX HNPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB W TPYIII
aTOMOB B MOJIEKYJIaX (MHIYKTHBHBIM ¥ ME30MEPHBINA d(PPEKTHI, OpUEHTAHTHI | 1
Il poma); dakromormdeckue CBEIEHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUN BaXKHEHIITMX OPTaHWYECKUX BEIMICCTB B OBITY U
MPAaKTUUYECKON JIESITEIBbHOCTH YENOBEKa, OONIMX HAay4YHbIX MPUHIHIAX
XUMHUYECKOTO MpOM3BOJACTBA (HA TMpUMEpe MPOU3BOACTBA  METAHOJIA,
nepepaboTku HeTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTEPHBIC MPU3HAKU MTOHATHH,
YCTaHABJIMBaTh HX B3aUMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIUE IOHSATHS
IIpU OMUCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHMUII;

c(hOpMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJI1 COCTABJICHUS] MOJIEKYJIIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX M CKEJIETHBIX) (opmy
OpraHUYECKUX BEIECTB;

COCTaBIIAITh yPaBHEHMS XHWMHYECKHUX PpEAKIUA U PACKPBIBATH UX
CYIIHOCTh:  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUA  MOCPEICTBOM
COCTABJICHHSI DJICKTPOHHOTO OalaHCca ATUX PEeaKlnid, peaKkIuii HOHHOTO OOMEHa
MyTEM COCTABJICHHSI UX MOJHBIX U COKPAIIEHHBIX HUOHHBIX YPaBHEHUH;

W3rOTaBIUBaTh  MOJIETM  MOJEKYJ  OpPraHMYeCKUX  BEIIECTB  JUIs
WUTIOCTPALMA UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHUSI;

c(OPMHUPOBAHHOCTh,  YMEHUM: YCTaHaBJIMBATh MPUHAJIEKHOCTh
U3YUYEHHBIX OpPraHMYECKUX BEIIECTB IO HUX COCTaBy M CTPOCHUIO K
ompenenéHHOMY KJacCy/TpyIie COCNWHCHHM, JaBaTh WM Ha3BaHUSA TIO
cuctematnyeckoil HomeHnknarype (IUPAC) w mnpuBoauTh TpUBUAIbHBIE
Ha3BaHUs ISl OTHEJbHBIX MPEICTABUTEIEH OpPraHUYECKUX BEIIECTB (ITHUIICH,
aleTUJICH, TOJYOJd, TJIUIEPUH, OJTHICHIJIMKONIb, (QeHon, (opManbaerus,
aleTanbJerul, alleTOH, MypaBbUHAs KUCIOTA, YKCYCHAsl KUCJIO0Ta, CTEapUHOBAs,
OJICMHOBAs1, MaJbMUTUHOBAs KUCJIOTHI, TJIUINH, aJlAHUH, MaibTo3a, (PPyKTO3a,
AQHWJIMH, TUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJ U IPYTHE);

c(hOPMHUPOBAHHOCTh, YMEHHS OMNPEACISITh BHUJ XUMHUYECKOW CBS3U B
OpraHUYECKUX COCIUHEHUSX (KOBAJEHTHAas W WOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);



c(hOpPMHUPOBAHHOCTh, YMEHHS TPHUMEHSTH TOJOXKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byrnepoBa s OOBSICHEHHS] 3aBHCHUMOCTH
CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
dbu3nUecKre U XMMHUYECKUE CBOMCTBA THUIWYHBIX MPECTABUTENICH Pa3IMYHBIX
KJIACCOB ~ OPraHMYECKHMX BEHIECTB: aJKAHOB, LMKJIOAIKAHOB, aJIKEHOB,
aJIKaJIM€HOB, AJIKHHOB, apOMaTUYECKUX YIJIEBOJAOPOAOB, COUPTOB, AJIbJAECTUJIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, TMPOCTBIX M CIOXHBIX 3(QUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YII€BOJOB (MOHO-, AU- U
MOJINCAaXapU/IOB), WJUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XHUMHUYECKHX PEAKIUU C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUS TOJATBEPXKIATh HAa KOHKPETHBIX IMPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTMHCHHIM
OT KPaTHOCTHU U THUIIa KOBAJEHTHOM CBSI3U (G- U T-CBS3M), B3AUMHOTO BIIUSIHUS
aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKkTepru30BaTh UCTOYHUKH
YIJIEBOJIOPOJHOTO ChIpbsl (HE(PTh, MNPUPOAHBIA Ta3, yroijib), CHOCOOBI €ro
nepepadoOTKU U MPAKTHUYECKOE TPUMEHEHHE NPOyKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUIA O €CTECTBEHHO-HAYYHBIX
METO/MaxX TO3HAHWUA —  HAONIOACHWUH, W3MEPEHUH, MOJCITUPOBAHUH,
AKCIEPUMEHTE (PEaIbHOM U MBICJICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

chOPMHUPOBAHHOCT,  YMEHHSI  NPUMEHATh  OCHOBHBIC  ONEpPAIHH
MBICIIUTETILHON JCSITEIIbHOCTH — aHAJIN3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3alMIO, BBISBICHUE MPUYMHHO-CICACTBEHHBIX CBSI3eM — s
V3y4YE€HUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTH YMEHUN: BBISBIISATh B3aUMOCBS3b XUMUYECKUX 3HAHUN
C MOHATUSIMU U TPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
uisi 0oJiee OCO3HAHHOTO TOHWUMAHHUS CYIIHOCTH MAaTEepUaJbHOTO €IWHCTBA
MHpa, HCMOJb30BaTh CHUCTEMHBIE 3HAHUS 1O OPraHUYEeCKON XUMHUU Jid
OOBSICHEHUS M MPOTHO3UPOBAHUSA SIBICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO
IPUPOAY;

c(hOpMHUPOBAHHOCTh, yMEHHWI: TIPOBOJUTH PACUETHI MO XUMHUYECKUM
dopMynaM ¥ YpaBHCHHSIM XHMHUYECKHX pPEaKIUid C HCIOJIh30BAHUEM
¢dusnuecknx BenmuyuH (Macca, OO0BEM Ta3oB, KOJUYECTBO BEIIECTBA),
XapaKTepU3yIOIIMX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: PAcyE€Thl IO
HAXOXJICHUIO XUMHYECKOW (OPMYJIbI BEIIECTBA IO HM3BECTHBIM MAaCCOBBIM
JOJISIM ~ XUMHUYECKHX  JJIEMEHTOB, MPOJYKTaM  CrOpaHus, IUIOTHOCTH
razo00pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh, YMEHHI: MPOTHO3HPOBATH, AHAIM3UPOBATh U
OIICHUBATH C TO3UIIUN AKOJIOTHIECKON O€30MacHOCTH MOCIEICTBUSI OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKAa, CBSI3aHHOM C mepepadOoTKOM
BEILIECTB, MCIOJIb30BATh IOJIYYEHHbIE 3HAHUS JUISI TPUHSATHUS TPAMOTHBIX
perieHui mpooOJieM B CUTYAIUsAX, CBI3aHHBIX C XUMHUCH;

c(hOpMHUPOBAHHOCTH YMEHHUN: CAMOCTOSATEIHLHO TIAHUPOBATH M MTPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJyYEHUE U M3YYEHUE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHbIC PEAKIHMH YTJIEBOJOPOJOB pPa3MYHBIX KIJIACCOB U
KHCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE YKCIEPUMEHTATbHBIX
3a/1a4 MO PACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOACHUEM MPaBUII
Oe3omacHOr0 OOpalieHusi C BEMIECTBAMU M JIA0OPATOPHBIM 00O0PYIOBAaHUEM,



dbopMyIMpOBaTh TENb WCCICAOBAHUSA, MPEACTABIATh B Pa3IUYHON (popMme
pe3yNbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;
c(hOpMUPOBAHHOCTH YMEHUI:

co0JIIoAaTh MPaBUIA KOJIOTUYECKH 1[E€IeCO00pa3HOro MOBEACHUS B OBITY
M TPYIOBOH JCATEIPHOCTH B LEISAX COXPaHCHMS CBOCrO  310pOBb,
OKPYKaIOLIEH MPUPOAHOHN Cpeibl ¥ JOCTIKCHHS e€ yCTOMYNBOIO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOrO IEHUCTBUSI HA >KUBBIC OpPTraHU3MBbI
ONPEAECIEHHBIX OPraHUYECKUX BEIIECTB, NOHMUMAs cMbICI nokasarens [1/1K;

aHaJTM3UPOBATh LIEECO00Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B
MPOMBINLJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IEJICHAIIPABICHHBIA IMOUCK
XMMHYECKOH WHPOPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has U y4eOHO-
Hay'Has JMTEpaTypa, CPeICTBA MaccoBoil nHpopmarmu, ViHTepHeT U apyrue),
KPUTHYECKH aHAIM3UPOBATh XUMHUYCCKYIO0 HHPOPMALHIO, iepepadarsiBaTh e€ u
UCIIO0JIb30BaTh B COOTBETCTBUU C NMTOCTAaBICHHOW y4eOHOM 3a1aueil.

11 KUIIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHUs Kypca «OOIias U HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABICHUA: O MaTepUATHLHOM EIWHCTBE MUDA,
3aKOHOMEPHOCTAX U IMMO3HABAEMOCTH SIBJICHHN MPUPOJBI, O MECTE€ U 3HAYCHHU
XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U €€ pOoJu B 0OECIEUEHUN YCTOMYUBOIO
pa3BUTHUSI, B PEUIEHUU MPOOJIEM SKOJOTMYECKOM, SHEPreTUUeCKON U MUILEBOM
0€30MacCHOCTH, B Pa3BUTUU MEIUILIUHBI, CO3JJaHUH HOBBIX MAaTE€PUATIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B 00ECIICUCHUH PAlMOHATIBLHOTIO MPUPOOTOJIb30BaHMUS, B
GbopMHUpPOBAaHNY MHPOBO33PEHHUS W OOMIEH KyJIbTYphl 4YEOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE CUCTEMOM XHMMHUYECKHX 3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralOII€e MOHATHUS — XUMHUYECKHM JJIEMEHT, aToOM, SJIpO aToMa,
W30TOTBI, DJIEKTPOHHAs 000j04Yka aroma, s-, p-, d-aTOMHBIE OpOWTaNH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHMSI aTroMma, THOpHUIM3AIis aTOMHBIX
opOuTasnei, MOH, MOJIEKYJia, BAJICHTHOCTb, 3JEKTPOOTPHUIIATEIBLHOCTh, CTENEHb
OKUCIICHHS, XHUMHYECKas CBsI3b (KOBAJCHTHAsl, HMOHHAS, METa/IMYecKas,
BOJIOPOJIHASA), KPUCTAUIMUECKas PpEIIETKA, XMMHUYECKas peaxilus, pacTBOD,
AIEKTPOJIUTBI, HEANEKTPOJUTHI, SJICKTPOJIUTHUYECKAS IUCCOLMALUSA, CTEIEHb
JUACCOLIMALNY, BOJOPOJHBIA IOKAa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEIND,
TEIUIOBOM 3(PPEeKT XMMHUYECKON peakluu, CKOPOCTh XHMHUYECKOW peakluHu,
XUMHUYECKOE PABHOBECHE; TEOPUM M 3aKOHBI (T€OpHUS SIEKTPOIUTUUYECKOU
aucconuannu, nepuoaunyeckud 3akon .M. MenpneneeBa, 3akOH COXpaHEHUS
MAaCChI BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALIEHUS SHEPTUH MTPU XUMHUUECKHUX
peakIusx, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOLIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JIeXKAINEe B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHCTEMHOCTH XUMHYECKUX
SIBJICHHM; COBPEMEHHBIE NPEACTABICHUS O CTPOCHUHU BEIIECTBA HA ATOMHOM,
MOHHO-MOJICKYJIIPHOM M HAJMOJIEKYJSIPHOM YpPOBHSX; NPEACTABICHUS O
MEXaHU3MaX XHMHUYECKHUX PEAKIUW, TEPMOJUHAMUYECKUX W KHUHETHYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKaHUs, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX H
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTMYECKUE CBEICHHUS O CBOMCTBAX, COCTaBeE,
MOJIyYCHUH ¥ O€30MacHOM WCIOJb30BAaHUM BAXKHEHIITNX HEOPTaHMYECKUX
BEIIECTB B OBITY U MPAKTUUECKOW NEATEIHHOCTH YEJIOBEKa, OOMUX HAYYHBIX
MIPUHIIUIIAX XUMUYECKOTO ITPOU3BOJCTBA;



c(hOpMUPOBAHHOCTh YMEHUM: BBIABIISATH XapaKTepHbIC MPU3HAKHU OHATHUH,
YCTaHABJIMBaTh WX B3aMMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOIIWE ITOHATHS
IIPY ONMCAaHWH HEOPTaHWYECKUX BEIIECTB U UX IIPEBPALLCHNN;

c(hOpPMUPOBAHHOCTh YMEHHUS HCIIOJIb30BATh XUMHUUECKYIO CUMBOJHKY JJIs
cocTaBleHUs (OpPMYyJ BEIIECTB U YpPAaBHEHUH XHUMHUYECKUX peaKIui,
cuctematudeckyto HomeHknatypy (IUPAC) wu TpuBHanpHble Ha3BaHHUS
OT/ZICJIbHBIX BEILECTB;

chOpPMUPOBAHHOCTh YMEHHS OIpPEAEsATh BaJCHTHOCTh U  CTENEHb
OKHCJICHHSI XMMUYECKUX JJIEMEHTOB B COCAUMHEHUAX, BUJ XUMUYECKOW CBA3U
(KOBaJIeHTHAsl, HMOHHAs, METAJUIMYECKAsl, BOJOPOJHAs), TUI KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOIO BEILECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BHJIa XMUMHUYECKOM CBSI3M W TUIMA KPUCTAIUIMYECKOW PEIIETKH, OOMEHHBIN U
JOHOPHO-aKLENTOPHBII MEXaHU3MbI 00PAa30BaHUsI KOBAJIEHTHOH CBSI3H;

chOpPMUPOBAHHOCTh ~YMEHMN: KJIacCU(PUIMPOBATh: HEOPTaHUYECKUE
BEILIECTBA MO MX COCTABY, XMMHUYECKHE PEAKLMM II0 PA3IUYHBIM NPHU3HAKAM
(4ucily M COCTaBy pearupyrolux BEIIECTB, TEIJIOBOMY 3((eKTy peakiuu,
U3MEHEHUIO CTENEHEH OKHUCIEHHSI JJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO
KaTaau3aropa U JPYTrUe); CaMOCTOSTENbHO BBHIOMPATh OCHOBAHUS M KPUTEPUU
JUISL KITACCU(PMKALIMM U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKLUH;

c(hOpPMUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI NEPUOAUYECKOTO 3aKOHA
JA. W. MengeneeBa u  AEMOHCTPUPOBATH €Tr0  CHUCTEMATU3HPYIOIIYIO,
OOBACHUTENBHYIO U TPOTHOCTHYECKYIO (DYHKLINU;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB Y HOHOB XWMHYECKHX 3JJIEMEHTOB II€PBOrO—YETBEPTOrO0 NEPHOIOB
Ileppogmueckonn  cucremsl .M. MeHnngeneeBa, WCHOJNB3ys  NOHATHSA
«OHEPreTUUECKHe YPOBHUY, «IHEPTETUUECKHUE TIOYPOBHI», «S-, P-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXIEHHOE YHEPreTUYECKUE COCTOSHUSA aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX
coeauHeHnd 1o nepuoxam u rpynnaMm llepmommueckon cucremsr . WM.
MenpneneeBa, BAJEHTHBIE BO3MOKXHOCTM aTOMOB JJIEMEHTOB Ha OCHOBE
CTPOCHHSI X 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHUPOBAHHOCTh YMEHHUW: XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA BEIIECTB  PA3IMYHBIX KJIACCOB, IOATBEPXKAATH
CyIIECTBOBAHUE T'€HETUYECKOM CBS3M MEKy HEOPTaHWYECKUMHU BEIIECTBAMHU C
IIOMOIIIbIO YPAaBHEHUHN COOTBETCTBYIOIIMX XMMHUECKUX PEAKLINM;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTb: OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIMM IOCPEACTBOM COCTAaBJIEHHUS JJIEKTPOHHOIO
OajlaHCca ATUX pEaKIUi; peakuuid MOHHOrO OOMEHa MyTEM COCTaBIICHHUS HX
IIOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHMM; PEaKLMU TMIPOJIM3Aa; PEaKUUn
KOMIUIEKCOOOpa3oBaHMs (HAa MpUMEpe TIHUIPOKCOKOMIUIEKCOB IIMHKA H
ATIOMUHUSA);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKUX PEAKLIUN C YYETOM HUX DHEPTETUUYECKUX XAPAKTEPUCTHUK, XapaKTep
VU3MEHEHHsI CKOPOCTHM XHMHYECKOM PEAKLUHUH B 3aBUCUMOCTH OT PAa3JIUYHBIX
(dakTOpoB, a TaKXKe XapaKTep CMEIICHHS XUMHUYECKOTO PpaBHOBECHUS O]
BIIMSHUEM BHEIIHUX Bo3aehcTBuil (mpuniuin Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHWMHUYECKUE pEaKIHH,
JeXale B OCHOBE NMPOMBIIUIEHHOTO IOJIYYEHHsI CEPHOM KHMCIJIOTBHI, aMMHAaKa,
oOmiye Hay4YHbIE TPHUHLHUIBI XUMHUYECKUX IMPOU3BOJACTB; ILIEIECO0OPA3ZHOCTD



MPUMEHEHUSI HEOPraHUYECKUX BEIIECTB B MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU
3pEHHs COOTHOLUEHUS PUCK-TT0JIb3a;

c(OpPMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUH O METOJaX HAy4HOTO
MO3HAHUS SIBJICHUN NPUPOJbI — HAOIIOJEHUE, U3MEPEHHUE, MOJEIUPOBAHMUE,
HKCHEPUMEHT (peajbHbId M MBICIEHHBIN), HCMOJIb3yeMbIX B €CTECTBEHHBIX
HAayKaX, YMEHUS NPUMEHATb OSTU 3HAHUS NPU  SKCIOEPUMEHTAIBHOM
WCCJICIOBAHUH BEIIECTB U I OOBSICHEHHS] XUMUYECKUX SBJICHUHN, MMEIOITIX
MECTO B IPUPOJIE, TPAKTUUECKON NIeSITEIbHOCTH Y€IOBEKa U B MOBCEIHEBHOMU
KU3HH,

c(hOpPMHUPOBAHHOCTh YMEHHS BBISIBJISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUN
C MOHATUSIMU U TPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
11t 00Jiee OCO3HAHHOTO OHUMAaHUS MaTEPUAIBHOIO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh, YMEHHsSI TMPOBOJUTH PACUETHI: C HCIIOJIH30BAHUEM
NMOHSATUM  «MaccoBas JIOJsL BEHIECTBA B  PacTBOpE» U «MOJsIpHAas
KOHLIEHTpalMs»; Macchl BellecTBA WM O0OBbEMA Ta3za IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, MacCe WIH 00bEMY OJJHOTO U3 YYACTBYIOLUIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3((dekTa peakiuu; 3HaUYE€HUS BOJOPOJHOTO IMOKa3aTess
pPacTBOPOB KHUCJIOT U ILIEIOYEH C M3BECTHOM CTENEHBIO TUCCOLMALMU; MaCChl
(06bEMa, KONMMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIU OJHO U3 MCXOJHBIX
BEIIECTB JAHO B BHJE pPacTBOpa C ONPEACIEHHOWM MAacCOBOM JIOJEU
PacTBOPEHHOIO BEUIECTBA WM JaHO B U30BITKE (MMEET MPUMECH); JOJIU BBIXOAA
MPOYKTa peakluu; OObEMHBIX OTHOILICHUH T'a30B;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOSATEIHLHO TIAHUPOBATH M MTPOBOIUTH
XUMUYECKUN  DKCIEPUMEHT (MpOBEJEHUE pPEAKUUMid HOHHOro OOMEHa,
NOATBEPKIAEHUE  KAUYECTBEHHOIO  COCTaBa  HEOPraHWYECKHUX  BEILECTB,
ONpEJEICHUE CPEbl PACTBOPOB BEILIECTB C MOMOILBIO HHAUKATOPOB, U3yUECHHE
BIUSHUS PA3JINYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUd, PEIICHUE
HKCIEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamne»y u  «Hemerams») ¢
coOMIoICHUEeM TpaBWJI  OE30MAaCHOTO  OOpalleHUs] C  BELIECTBAMU |
nabopaTopHbM  Oo0OpyZoBaHWEM, (GOPMYIHPOBATH II€7b  HCCIEIOBAHMS,
MIPEJICTABIATh B Pa3IMUHON (popMe pe3yIbTaThl SIKCIIEPUMEHTA, aHATTU3UPOBAThH
U OIICHUBATh UX JIOCTOBEPHOCTD;

chOpPMUPOBAHHOCTh ~ yMEHH: CcOOMIOJaTh MpaBWia  MOJb30BAaHUS
XUMHUYECKON TMOCyA0oM U JabOpaTopHbIM O0OpYJIOBAaHHEM, OOpAILCHUS C
BEILIECTBAMU B COOTBETCTBHU C MHCTPYKIIMSAMU T10 BBIMOJHEHHUIO JTJA00PATOPHBIX
XUMUYECKUX OTBITOB, SKOJOTUYECKU II€IeCOO0Pa3HOTO MOBEICHUS B OBITY U
TPYJOBOM E€ATEILHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/10POBbs, OKPYKaroLIEH
NPUPOJHON Cpelbl M JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATH
OMAaCHOCTh TOKCHYECKOTO JEWUCTBUSI Ha JKUBBIE OPTraHU3MBbI OIMpPEAEIEHHBIX
HEOPraHWUYECKHUX BELIECTB, NOHMMas cMbICI nokasarens [1/1K;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIECTBISATH IEJICHANIPABICHHBIA OUCK
XUMHYECKOH WHQOPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has M y4eOHO-
Hay'Has JIMTEpaTypa, CPeICTBA MaccoBoil nHpopmarmu, ViHTepHeT U apyrue),
KPUTHYECKH aHAIM3UPOBATH XMMHYCCKYI0 HHPOPMALHUIO, IepepabarbiBaTh e€ 1
UCII0JIb30BaTh B COOTBETCTBUU C MIOCTABJIEHHON YU4E€OHOU 3a1auei.
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COC/IMHEHUS: aJbJICTUIbI U
3.2 keToHbl. KapOoHOBBIE 21 1 1 http://him. 1 september.ru/
KUCIOTHI. CIIOKHBIE
3¢upsl. XKupsl

3.3 VTi1eBoabI 9 1 0 http://him.1september.ru/

Uroro no pazaeny 41

Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeIuHeHus

A LA .
4.1 MHHBL AMUHOKHCIOTRI 12 1 2 http://him.1september.ru/
benxn

Uroro no pazaeny 12

Pa3zaen S. BoicokomoJieKky/JIIpHbIE COeIUHECHUSA

5.1 Bricoxomonexy spreLe 5 0 1 http://him.1september.ru/
COEIMHEHUS
ITpomexxyTouHa
59 POMEKYTOYHAS { { 0
aTTeCTAIUA
Hroro no pazneny 6
OBIIEE KOJIMYECTBO 102 g 6
YACOB I10 I[TPOTPAMME
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11 KITACC

Ne
n/n

HaunmenoBanue
pa3aesioB u TeM
MPOrpaMMbI

KoaunuecTBo 4acoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTHYecKue
padoThI

JuexkTpoHHble (HU(pOBbLIEL)
o0pa3oBaTe/ibHbIE PeCypPChI

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM

1.1

CrtpoeHnue aToma.
Ilepuonnueckuit
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
anemeHToB /1. 1.
MenneneeBa

1.2

Crpoenue
BEIIIECTBA.
MHoroo6pasue
BEIIIECTB

11 1

1.3

XUMHYECKHUE
peakuuu

19 1

Hroro no paszneny

39

Paznen 2. Heoprannueckasi xummusi

2.1

Hewmeramnel

31 1

2.2

Meranibl

23 1

Uroro no pazgeny

54




Pazgea 3. XumMusd 1 ;KU3HbL

Metoasl mo3HaHua

3.1 B XUMUH. XUMHA U 9
JKU3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO
YACOB I10 102

[TPOI'PAMME







ITOYPOYHOE INTAHUPOBAHMUE

10 KITACC

Ne

n/
n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoTshl

IIpakTHYeckue
padoTshl

Jara
U3ydeHust

JaeKkTpoHHBbIE HU(POBHIE 00pa30BaTeNbHbI
pecypchl

[Ipenmer u 3HaueHME
OPTraHUYEeCKON XUMHUH,
IPEeJICTaBICHUE O
MHOT000pa3uu
OpPTaHMYECKUX COSAMHEHUN

04.09.2023

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

DNEeKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUS).
BanenTHbIe BO3MOKXHOCTH
aToMa yriepoja

07.09.2023

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

XuUMHUUYECKast CBA3b B
OpPraHMYECKUX COEANHECHHUSX.
Mexanu3mbl 00pa30BaHUs
KOBaJICHTHOM CBS3H,
CIocoObI pa3pbiBa CBsI3EN

08.09.2023

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

Teopus cTpoeHus
OpPraHUYECKUX COEANHEHUN
A. M. bytneposa

11.09.2023

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

Buasr nzomepun:
CTPYKTYpHas,

14.09.2023

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



https://resh.edu.ru/subject/lesson/6149/start/
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POCTPAHCTBEHHAS!.
DneKTpOHHBIE AP PEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COETMHEHU I

IIpencrasnenue o
KIacCU(pUKALUU U
cucTeMaTHyecKas
HomeHkiarypa (IUPAC)
OpPraHUYECKUX BEUIECTB

15.09.2023

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

Knaccudukanus peakmnuii B
OpraHUYECKON XMMHUHU

21.09.2023

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

CucreMaruszanus 1
000011IeHNE 3HAHUH I10 TEME

22.09.2023

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

AJIKaHbBI: TOMOJIOTUYECKUN
psin, obmas Gpopmya,
HOMEHKJIaTypa 1 U30MepHs,
AIIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

25.09.2023

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

10

dusznyeckue 1 XUMHUUYECKHUE
CBOMCTBA aJIKaHOB

28.09.2023

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

11

Haxoxnenne aJkaHoB B
npupoze. CriocoObt
MOJTYICHUS U IPUMEHEHUE
aJIKaHOB

29.09.2023

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

12

[ukmoankansl: o01as

02.10.2023

https://resh.edu.ru/subject/lesson/6151/start/
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dbopmya, HOMEHKIATypa 1
M30MepHsi, 0COOEHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOMCTB, CIIOCOOBI
MOJIYyYCHHUA U MPUMCEHCHUEC

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

13

Pemenue pacuérubix 3amau
Ha OIpeIeIICHHE
MOJIEKYJISIPHOM (hOPMYJIBI
OpPTaHHYECKOTO BEIIECTBA IO
MAaCCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXO/ISIIMX B €T0
cocraB. CucreMaru3amnus u
000011IeHNE 3HAHUH 110 TEME

05.10.2023

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

14

AJIKeHbI: TOMOJIOTUYECKUI
psin, obmas Gpopmya,
HOMEHKJIATypa, 3JIEeKTPOHHOE
U IPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYIIL.
CrpyKTypHas 1 LUC-TpaHC-
U30MEPHUS ATKEHOB

06.10.2023

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

15

dusnueckre 1 XUMUYECKHE
CBOMCTBA allKeHOB. [[paBuio
MapxoBHHKOBA

09.10.2023

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

16

CrniocoObl nosty4eHus u
pUMEHEHNE AJIKEHOB

12.10.2023

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

17

[IpakTuyeckas padora Ne 1
no teme "[lonyueHue

13.10.2023

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

chem-ege.sdamgia.ru/
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ATUJICHA U U3yUYCHUE €TO
CBOMCTB"

Pemenue pacuérHbix 3amau
Ha OIpEJEIEHNE

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

18 . 16.10.2023 .
MOJIEKYJISIPHOM (hOpMYJIBI chem-ege.sdamgia.ru/
OPraHU4eCKOro BEUIECTBA
AJKaMeHbl: CONPSHKEHHBIE,
W30JMPOBAHHBIE, .
https://resh.edu.ru/subject/lesson/6149/start/https:/
19 KyMYJIHPOBAHHBIE. 19.10.2023 .
chem-ege.sdamgia.ru/
Oco0eHHOCTH ANEKTPOHHOTO
CTPOEHUS
X 5 https: h. . ject/l 6149/start/https:
20 I/IMI/I‘ICHCKI/IG CBOMCTBA 20.10.2023 ps://resh.edu rFl/sub1ec /lesson/6149/start/https:/
CONPSDKEHHBIX JUEHOB chem-ege.sdamgia.ru/
71 CnocoOsI oTy4eHus u 723.10.2003 https://resh.edu.ru/subject/lesson/6149/start/https:/
NPUMEHEHUE AJIKAIUEHOB o chem-ege.sdamgia.ru/
AJIKMHBI: TOMOJIOTHYECKHI
psn, obmmas popmyia,
2 HOMEHKJIaTypa, JJIEKTPOHHOE 26.10.2023 https://resh.edu.rg/subi ect/lesson/6149/start/https:/
¥ [IPOCTPAHCTBEHHOE chem-ege.sdamgia.ru/
CTPOEHUE MOJIEKYII,
duznyeckue cBoiicTa
X i https: h. . ject/l 6149/start/https:
73 AMUYECKHAE CBOWCTBA 27.10.2023 ps://resh.edu rg/sub1ec /lesson/6149/start/https:/
AJIKUHOB chem-ege.sdamgia.ru/
24 KBHVCCTBGHHBIC peakuuu Ha 07.11.2023 https://resh.edu.rg/subiect/lesson/6149/start/https:/
TPOWHYIO CBA3b chem-ege.sdamgia.ru/
25 CniocoOsl ToTy4eHus 1 09.11.2023 https://resh.edu.ru/subject/lesson/6149/start/https:/,
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IMPUMCHCHHUEC AJIKWHOB

chem-ege.sdamgia.ru/

Pemenue 3agau: pacu€rsl 1o

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

26 YPaBHEHHIO XUMHUYECKON 10.11.2023 .
chem-ege.sdamgia.ru/
peakuuu
CucremMaruzanus u https://resh.edu.ru/subject/lesson/6149/start/https:/
27 . 13.11.2023 .
000011IeHE 3HAHUH I10 TEME chem-ege.sdamgia.ru/
ApeHBI: TOMOJIOTHYECKUI
psn, obmas popmya,
HOMEHKJIaTypa. .
https://resh.edu.ru/subject/lesson/6149/start/https:/
28 DNEKTPOHHOE U 16.11.2023 .
chem-ege.sdamgia.ru/
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI O€H301a U TOJTyoJIa,
ux (pusmyeckue cBoicTBa
29 XHUMHUYECKHE CBOMCTBA 17.11.2023 https://resh.edu.ru/subject/lesson/6149/start/https:/
ApEHOB: PEAKLINU 3aMEIIECHUS o chem-ege.sdamgia.ru/
XUMHUYECKUE CBOMCTBA
30 apeHOB: PEAKIINHU 20.11.2023 https://resh.edu.rg/subi ect/lesson/6149/start/https:/,
NPUCOETUHEHUSI, OKUCIIEHUE chem-ege.sdamgia.ru/
TOMOJIOTOB O€H301a
OCO0EHHOCTH XUMHUYECKUX https://resh.edu.ru/subject/lesson/6 149/start/https:/,
31 . 23.11.2023 .
CBOMCTB CTHpOJIA chem-ege.sdamgia.ru/
Pemenue pacuérubix 3amau
17 Ha onpeﬂeHeHI:Ie 24.11.2003 https://resh.edu.rl.l/subiect/lesson/6149/start/https:/
MOJIEKYJISIPHOM (hOpMYJIBI chem-ege.sdamgia.ru/
OpraHUYECKOI0 BelllecTBa
33 CniocoOsl ToTy4eHus 1 27.11.2023 https://resh.edu.ru/subject/lesson/6149/start/https:/,
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IIPUMEHEHUE apEeHOB

chem-ege.sdamgia.ru/

I'eneTnyeckas CBA3b MCKAY

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

34 pa3IMYHBIMU KJIacCaMU 30.11.2023 chem-ege.sdameia.ru/
YIJIEBOJIOPOIOB ' '
Pacuétsl o ypaBHEHUSIM
35 XUMHYECKUX PEAKIUH. 01.12.2023 https://resh.edu.ru/subject/lesson/6149/start/https:/
Cucremaruzanus u S chem-ege.sdamgia.ru/
000011IeHE 3HAHUA I10 TEME
36 IIpuponnsii ras. [lomyTHbie 04.12.2023 https://resh.edu.ru/subject/lesson/6149/start/https:/,
HE(TSHBIE ra3bl o chem-ege.sdamgia.ru/
37 KaMeHHBIl yronb u 07.12.2023 https://resh.edu.ru/subject/lesson/6149/start/https:/
HPOAYKTHI €ro nepepaboTku o chem-ege.sdamgia.ru/
Hedtp u ciocoOs1 eé
13 nepepadoTku. [Ipumenenue 08.12.2023 https://resh.edu.ru/subject/lesson/6 149/start/https:/
MIPOIyKTOB MepepaboTKH o chem-ege.sdamgia.ru/
HetH
I'enernueckas cBsi3b MEXK
o https://resh.edu.ru/subject/lesson/6149/start/https:/
39 Pa3JIMYHBIMU KJIacCaMU 11.12.2023 chem-cee.sdamgia.ru/
YIJI€BOJIOPO/IOB ' '
["anorenonpousBoHbIE
TJIEBOJOPOJIOB:
y AOPOA https://resh.edu.ru/subject/lesson/6149/start/https:/
40 JJIEKTPOHHOE CTPOCHHUE; 14.12.2023 chem-cge.sdameia.ry/
PEaKIuy 3aMeIICHUs ] ]
rajoreHa
41 Jle¥icTBue 1Ieoyuei Ha 15.12.2023 https://resh.edu.ru/subject/lesson/6149/start/https:/

TaJIOFrCHIIPOU3BOJHBIC.

chem-ege.sdamgia.ru/
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BzaumoaerictBue
IUTAJIOT€HAJIKAHOB C
MardveM M MUHKOM

CI/ICTCMaTI/BaHI/IH n

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

42 000011IeHHE 3HAHUH 110 18.12.2023 .
chem-ege.sdamgia.ru/
pazneny "YrieBogopoast”
KonTtpoabsHas padora mo https://resh.edu. ject/l 149/start/https:
43 HTPOJIbHAsA padoTa 1 21.12.2023 ps://resh.edu rg/sublec/esson/6 9/start/https:/,
teMe "YrueBogopoas" chem-ege.sdamgia.ru/
[IpenenbHbIE OTHOATOMHBIE
CIHUPTHI: TOMOJIOTUYECKUI
s171, 001as (hopMya, .
P mas popwy https://resh.edu.ru/subject/lesson/6149/start/https:/
44 CTPOEHUE MOJIEKYJI, 22.12.2023 .
chem-ege.sdamgia.ru/
M30MEpPHS, HOMEHKJIATypa,
KJaccuukanms,
¢buznyeckue cBoiicTBa
XHUMIECKHE CBOHCTEA https://resh.edu.ru/subject/lesson/6149/start/https:/
45 IpeIETbHBIX 0JTHOATOMHBIX 25.12.2023 VU — SRS
chem-ege.sdamgia.ru/
CIIUPTOB
CnocoObI TToTy4eHus 1 )
https://resh.edu.ru/subject/lesson/6149/start/https:/
46 MIPUMEHEHNE OJTHOATOMHBIX 28.12.2023 j
chem-ege.sdamgia.ru/
CIIUPTOB
[TpocTeie a¢upsi:
HOMEHKJIATypa U N30MEPUS, https://resh.edu.ru/subject/lesson/6 149/start/https:/
47 29.12.2023 .
0COOEHHOCTH (PU3NYECKUX U chem-ege.sdamgia.ru/
XUMHYECKHX CBOWCTB
48 MHOroaToMHbIE CIIUPTHI: 11.01.2024 https://resh.edu.ru/subject/lesson/6 149/start/https:/,
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STUJICHTIUKOJIb U TIULEPHUH,
ux (pusnueckue u
XHMHYCCKHE CBOMCTBA

chem-ege.sdamgia.ru/

CriocoObl nosryueHust u

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

49 MIPUMEHEHNE MHOTOATOMHBIX 12.01.2024 .
chem-ege.sdamgia.ru/
CIIUPTOB
deHoI: cCTpoeHNUE MOJIEKYJIHI,
P . 4 https://resh.edu.ru/subject/lesson/6149/start/https:/
50 ¢buznyeckue cBONCTRA. 15.01.2024 .
chem-ege.sdamgia.ru/
TokcuyHOCTH PeHOIa
51 XUMHYECKHE CBOUCTBA 18.01.2024 https://resh.edu.@/subiect/lessom6149/start/https:/
¢deHona chem-ege.sdamgia.ru/
5 CnocoOslI oNTy4eHus u 19.01.2004 https://resh.edu.rg/subi ect/lesson/6149/start/https:/,
npuMeHeHue GpeHona chem-ege.sdamgia.ru/
[TpaxTrueckas padota Ne 2.
Pemenmne )
https://resh.edu.ru/subject/lesson/6149/start/https:/
53 3KCIIEPUMEHTAIIBHBIX 3a]1a4 22.01.2024 )
chem-ege.sdamgia.ru/
1o TeMe "CrupThl U
dbenonbr"
54 CucreMarus3anus I/Iv 25.01.2004 https://resh.edu.@/subiect/lessom6149/start/https:/
000011IeHNEe 3HAHNI 10 TEME chem-ege.sdamgia.ru/
Anpnerupl ¥ KETOHBI:
ANEKTPOHHOE CTPOEHUE
55 KapOOHUIIBHOM TPyIIIIbI; 26.01.2004 https://resh.edu.ru/subject/lesson/6149/start/https:/

TOMOJIOTUYECKHUE PSIIB,
o0mas ¢popmyia, n30Mepust
Y HOMEHKJIaTypa

chem-ege.sdamgia.ru/
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AJII)I[CFI/II[BI 1 KE€TOHBI:

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

56 ¢du3nUecKue CBONCTBA; 29.01.2024 .
chem-ege.sdamgia.ru/
peaKIuu IPUCOCTUHEHUS
Peakium oxucienus u )
https://resh.edu.ru/subject/lesson/6149/start/https:/
57 KaueCTBEHHbBIEC PEAKLIUU 01.02.2024 .
chem-ege.sdamgia.ru/
aJIbJECTUI0B U KETOHOB
CriocoOFI ToJTyye https://resh.edu. ject/l 149/start/https:
53 I Bl TIOJTYYECHUS 02.02.2024 ps://resh.edu rg/sublec /lesson/6149/start/https:/
aJbJIETUIOB U KETOHOB chem-ege.sdamgia.ru/
OnHOOCHOBHBIE NpEEIbHBIC
59 KapOOHOBBIE KUCIIOTHI, 05.02.2024 https://resh.edu.m/subi ect/lesson/6149/start/https:/
O0COOEHHOCTH CTPOCHHUS UX chem-ege.sdamgia.ru/
MOJIEKYJT
N3omepust u HOMEHKIIaTypa )
https://resh.edu.ru/subject/lesson/6149/start/https:/
60 KapOOHOBBIX KUCIIOT, UX 08.02.2024 .
N chem-ege.sdamgia.ru/
busnyeckue cBoicTBa
XiMireckite ceoieTsa hitps:/resh.edu.ru/subject/lesson/6149/start/https:/.
61 HpeICIbHBIX OJHOOCHOBHBIX 09.02.2024 DS:/TEFL.C u.rg SURJECL 550N Sl DS
chem-ege.sdamgia.ru/
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB
62 MYpPaBbUHOHN KHCIIOTBHI. 12.02.2024 https://resh.edu.m/subiect/lesson/6149/start/https:/
MHuoroo6pasue kapOOHOBBIX chem-ege.sdamgia.ru/
KHCJIOT
63 Oco0EHHOCTH CBOWCTB: 15.02.2024 https://resh.edu.ru/subject/lesson/6149/start/https:/

HCIIPCACIIbHBIX U
apOMaTHYECKHX
KapOOHOBBIX,

chem-ege.sdamgia.ru/
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JTMKapOOHOBBIX,
TUIPOKCUKAapOOHOBBIX
kuciot. [Ipencrasurenn
BBICILINX KapOOHOBBIX
KHUCJIOT

IToHsATHE O IPOU3BOAHBIX

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

64 16.02.2024 .
KapOOHOBBIX KHCIIOT chem-ege.sdamgia.ru/
C10coOEL nony et i hitps://resh.cdu.ru/subject/lesson/6149/start/https:/
65 npUMeHEeHHEe KapOOHOBBIX 19.02.2024 DS.LTESA.ECLL I SUDIEEL ZESs0n SRS
chem-ege.sdamgia.ru/
KHCJIOT
CrnosxHble 3¢upsbl:
OMOJIOTUYECKHH , 00111a. https://resh.edu. ject/l 6149/start/https:
66 TOMOJIOTMYECKHAM Psifl, 001Ias 29.02.2004 ps://resh.edu rg/subwc/esson/ 9/start/https:/
dbopmyna, u3oMeEpHs 1 chem-ege.sdamgia.ru/
HOMEHKJIATypa
67 (I)I/I3VI/I‘-I€CKI/IG U XUMHUYECKHE 26.02.2004 https://resh.edu.rl.l/subiect/lesson/6149/start/https:/
cBoiicTBa 3(hupoB chem-ege.sdamgia.ru/
Peuienue pacy€THbIX 3a1a4:
10 YPaBHEHHUIO XUMHYECKON )
https://resh.edu.ru/subject/lesson/6149/start/https:/
68 peakliy, Ha ONpeieTICHUE 29.02.2024 .
N chem-ege.sdamgia.ru/
MOJIEKYJISIPHOI (OPMYIIBI
OpPraHWYECKOI0 BeIlleCTBa
[TpakTnueckas pabora Ne 3.
Pemeite https-//resh.edu.ru/subject/lesson/6149/start/https:/.
69 AKCIIEPUMEHTAIBHBIX 33124 01.03.2024 DS.TESN.ECLL T SUDIEELIESS0 SRR

o teme "KapOoHoBbIe
KUCIIOTHL. CriokHbIC d(HUphI"

chem-ege.sdamgia.ru/
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JKupsr: cTtpoenue,

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

70 bu3nUecKue 1 XUMHUECKHE 04.03.2024 .
. chem-ege.sdamgia.ru/
CBOMCTBA (THAPOIIN3)
OCco00EHHOCTH CBOMCTB
JKUPOB, COAEPIKALIUX .
https://resh.edu.ru/subject/lesson/6149/start/https:/
71 OCTAaTKHU HEIPEAEIIbHbBIX 07.03.2024 .
chem-ege.sdamgia.ru/
YKUPHBIX KUCIO0T. JXKupsl B
MIpUpOJIE
MEI1a KaK COJH BBICIITHX
KapOOHOBBIX KHCIIOT, X hitps://resh.edu.ru/subject/lesson/6149/start/https:/
72 Morolee aeiicrsue. [Touarue 08.03.2024 DS-/TES0.€ u.rg SUDJECL 550N Sl DS
chem-ege.sdamgia.ru/
O CHHTETHYECKHUX MOIOIIUX
cpenctBax (CMC)
I'eneTnueckas cBsI3b
73 YIJIEBOJOPOJIOB U 11.03.2024 https://resh.edu.rg/subiect/lesson/6149/start/https:/
KUCJIOPOACOAEPIKALLUX chem-ege.sdamgia.ru/
OPraHUYECKHUX BEIIECTB
74 Pacuérel no ypaBHeH\I’/ISIM 14.03.2024 https://resh.edu.m/subiect/lesson/6149/start/https:/
XAMUYECKHAX PEAKLIUHN chem-ege.sdamgia.ru/
75 CucreMaruzanus I/Iv 15.03.2024 https://resh.edu.rg/subiect/lesson/6149/start/https:/
000011IeHrEe 3HAHUA I10 TEME chem-ege.sdamgia.ru/
OO61as xapakTepucTHKa
YTJIEBOJIOB M KJIacCUpUKAITUS https://resh.edu.ru/subject/lesson/6149/start/https:/
76 18.03.2024 )
YTJIEBOJIOB (MOHO-, - U chem-ege.sdamgia.ru/
MOJINCAXapHUIbl)
77 MoHocaxapubl: 21.03.2024 https://resh.edu.ru/subject/lesson/6149/start/https:/
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¢du3nYecKue CBONCTBA U
HAX0XJICHUE B TIPUPOJIE

chem-ege.sdamgia.ru/

[IpuMeHeHue IroKo3bl, €€
3HAUEHUE B

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

78 22.03.2024 .
JKU3HEICATEIIBHOCTH chem-ege.sdamgia.ru/
opraHusma
Hucaxapupl: caxapo3sa,
. https://resh.edu. ject/1 14 https:
79 MaJlbTO03a U JIaKT03a 01.04.2024 ttps://resh.edu rg/subwct/ esson/6149/start/https:/
Haxosxnenue B Ipupoe u chem-ege.sdamgia.ru/
MIPUMEHEHHUE TUCaXapuJIOB
[Tonucaxapuael: cTpoeHue
AKPOMOJICKYII, (PU3UICCKHUE https: h.edu. ject/l 6149/start/https:
20 MaKpOMOJIEKY I (1)1{ WYECKU 04.04.2024 ps://resh.edu rg/subwc/esson/ 9/start/https:/,
A XMMUYECKUE CBOMCTBA, chem-ege.sdamgia.ru/
MpUMEHEHNE
’1 [TonsaTue 06 HUCKYCCTBEHHBIX 05.04.2024 https://resh.edu.rl.l/subiect/lesson/6149/start/https:/
BOJIOKHaX chem-ege.sdamgia.ru/
Pemienue pacyeTHbIX 3a1a4
Ha OmpeeIeHue J0JI1 )
https://resh.edu.ru/subject/lesson/6149/start/https:/
82 BBIXO/Ia IPOJIYKTA PEAKLIUN 08.04.2024 .
chem-ege.sdamgia.ru/
OT TEOPETUYECKU
BO3MOKHOT'O
CHCTeMaTH3AMAL K https://resh.cdu.ru/subject/lesson/6149/start/https:/
83 | o6obenne 3HaHMi 110 11.04.2024 RSN S — SRS
chem-ege.sdamgia.ru/
pazneny
84 KonrtponsHas pabora o 12.04.2024 https://resh.edu.ru/subject/lesson/6149/start/https:/

TCMC

chem-ege.sdamgia.ru/
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"Kucnopoacoaepxariue
OpraHUYeCcKHUe CoequHeHus"

AMUHBL: KTaccUpUKaIMA,
CTPOEHHUE MOJIEKYJI, 001Ias

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

85 dopmyna, uzomepus, 15.04.2024 chem-ecge.sdameia.ry/
HOMEHKJIaTypa U
dusznyecKue cBoicTBa
26 XHUMHYEeCKHE CBOMCTBA 18.04.2024 https://resh.edu.rg/subiect/lesson/6149/start/https:/
anupaTHIECKUX aMUHOB chem-ege.sdamgia.ru/
AHIIHH: CTPOCHHE AHILIHMHA, hitps:/resh.cdu.ru/subject/lesson/6149/start/htps:/.
87 0COOEHHOCTH XUMHUYECKUX 19.04.2024 D8/ 2R, 00N, TV SUD] o0 o980 >4 D5
N chem-ege.sdamgia.ru/
CBOICTB aHWJIMHA
Criocobut nostyuerns n https://resh.edu.ru/subject/1 /6149/start/https:/
88 pUMEHEHHE aniu()aTHICCKIX 22.04.2024 USSP S — SATAEDS:
chem-ege.sdamgia.ru/
aMHHOB
AMWHOKHCIIOTEL:
HOMEHKJIaTypa U U30MEpHs, )
. https://resh.edu.ru/subject/lesson/6149/start/https:/
89 ¢buznyeckue cBONCTRA. 25.04.2024 .
chem-ege.sdamgia.ru/
OtnenbHBIC IPEACTABUTETH
0-aMMHOKHCJIOT
XUMHYeCcKHe CBOMCTBA
AMHHOKHCIIOT, HX hitps:/resh.cdu.ru/subject/lesson/6149/start/htps:/.
90 OMOJIOTUYECKOE 3HAUECHHUE 26.04.2024 D8:/TEA0.OCH. TV SUD] 0T 20880 >4 Da:
chem-ege.sdamgia.ru/
aMuHOKHCIIOT. CHHTE3 U
TUAPOIIN3 TSN TUIOB
91 benku kak npupoHbIe 29.04.2024 https://resh.edu.ru/subject/lesson/6149/start/https:/
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MOJIUMEPBI; CTPYKTYPBI
0€eJIKOB

chem-ege.sdamgia.ru/

XUMHYECKHE CBOMCTBA

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

92 OEJIKOB 06.05.2024 chem-ege.sdamgia.ru/
A3oTcoaepkaiue
reTePOIUKINYECKUE )
https://resh.edu.ru/subject/lesson/6149/start/https:/
93 coenuHenus. HykiienHoBbIE 13.05.2024 )
chem-ege.sdamgia.ru/
KHUCJIOTBI: COCTaB, CTPOCHHUE
1 OroJjiornyeckas poib
[IpakTuueckas padora Ne 4.
Pemrerine https:/resh.edu.ru/subject/lesson/6149/start/https:/
94 9KCIEPUMEHTAIBHBIX 33124 16.05.2024 D5.ATESLECULCUSUDIEELERS0 SATCEDS:
chem-ege.sdamgia.ru/
o Teme "A3oTcoepKaie
OpraHUYEeCKHUE COeqUHEHUS"
[IpakTuyeckas padora Ne 5.
Penrerine hitps://resh.edu.ru/subject/lesson/6149/start/https:/
95 SKCIIEPUMEHTATBHBIX 3314 17.05.2024 VU — SRS
" chem-ege.sdamgia.ru/
o Teme "Pacnio3HaBanne
OpTraHUYECKUX COCTUHECHUI"
https://resh.edu.ru/subject/lesson/6149/start/https:/
96 [IpomexyTouHas aTTecTanus 20.05.2024 D5.ATESRECU.PUSUDIEELERS0 SAnCEDS
chem-ege.sdamgia.ru/
OCHOBHBIE TOHIATHSI XUMUH
BBICOKOMOJIEKYJISIPHBIX .
. https://resh.edu.ru/subject/lesson/6149/start/https:/
97 COEIMHEHUN U METOJBI UX 22.05.2024 .
chem-ege.sdamgia.ru/
CHUHTE3a —II0JIMMEPHU3AIIHs 1
[IOJIMKOHIEHCALIHS
98 IInacTtmaccel. YTunusanusa u 22.05.2024 https://resh.edu.ru/subject/lesson/6149/start/https:/
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nepepadoTKa MIacTUKa

chem-ege.sdamgia.ru/

Bonokna: HaTypalibHbIE,

UCKYCCTBEHHBIE,
99 cuHretndeckue. [lonmumepsl | 23.05.2004 https://resh.edu.rg/subiect/lesson/6149/start/https:/
CIICIUAIbHOTO chem-ege.sdamgia.ru/
HaszHadyeHus. Kayuuku.Pe3un
a
[TpaxTrueckas padota Ne 6.
Pemenne )
10 https://resh.edu.ru/subject/lesson/6149/start/https:/
AKCTICPUMEHTAIBHBIX 337124 1 24.05.2024 .
0 chem-ege.sdamgia.ru/
o teme "Pacmno3HaBanue
I1aCTMacC U BOJIOKOH"
10 https: h.edu. ject/l 6149/start/https:
SaKITIOUHTENBHBIH YPOK | 24.05.2004 ps://resh.edu rFl/sub1ec /lesson/6149/start/https:/
1 chem-ege.sdamgia.ru/
10 https://resh.edu.ru/subject/1 /6149/start/https:/
3aKJIIOUNUTENBHBIN YPOK 1 24.05.2024 VU NP — SEECERS
2 chem-ege.sdamgia.ru/
OBILIEE KOJIMYECTBO YACOB 102

I10 ITPOITPAMME
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11 KITACC

Ne KoanuectBo yacon
Hara DJleKTPOHHbBIE IIU(PPOBLIE 00pa3oBaTelI
Tema ypoxka KonTpoabHbie IIpakTHyeckue
n/ Bcero U3y4eHus pecypchl
- padoThI padoThI
| Atom. COCT%B aTOMHBIX SITIEP. 1 0 0 04.09.2023 https://resh.edu.rl.l/subiect/lesson/6149/start/ht
Xumuueckui aneMeHT. M30Tormbl chem-ege.sdamgia.ru/
CTPOCHIE DEKTPOHHEIX https://resh.edu.ru/subject/lesson/6149/start/ht
2 000JI0YEK aTOMOB, KBAHTOBLIE 1 0 0 07.09.2023 DE:EREL AL L STID] oL eSS0 S
chem-ege.sdamgia.ru/
yucia
Kuacc@uKaums XuMHHCCKiX https://resh.edu.ru/subject/ /6149/start/ht
3 9JIEMEHTOB (S-, p-, d-, f- 1 0 0 08.09.2023 DS TOR. eCILIL Sl ecl toston S
chem-ege.sdamgia.ru/
JJIEMEHTHI)
4 Pacnpenenenue 351€eKTpOHOB 1O 1 0 0 11.09.2023 https://resh.edu.rg/subiect/lesson/6149/start/ht
ATOMHBIM OpOUTAISIM chem-ege.sdamgia.ru/
DJeKTpOHHBIE KOH(PHUTYpaIUU _
https://resh.edu.ru/subject/lesson/6 149/start/ht
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 0 0 14.09.2023 :
. chem-ege.sdamgia.ru/
BO30YKIEHHOM COCTOSTHUH
EKTPOHHEIE KOHAHTYpALHH https://resh.edu.rw/subject/lesson/6149/start/ht
6 OHOB. ! 0 0 15.09.2023 ps://resh.edu.ru/subject/lesson sta
chem-ege.sdamgia.ru/
DNEeKTPOOTPUIIATENILHOCTD
7 Ilepuoauueckuii 3aK0H U 1 0 0 18.09.2023 https://resh.edu.ru/subject/lesson/6149/start/ht
I[epuoauyeckas cucteMa chem-ege.sdamgia.ru/
XUMUYECKHX djiemMeHToB 1. 1.
Mengeneena, CBI3b C
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COBPEMEHHOM TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMepHOCTI/I N3MCHCHMUA
CBOMCTB XMMHYECKHUX 3JIEMEHTOB

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

8 U 00pa3yeMbIX UMM MIPOCTHIX U 21.09.2023 :
chem-ege.sdamgia.ru/
CJIOKHBIX BEIIECTB MO IPYyIIaM U
nepuoiam
Cucremaruzanys 1 00001eHue https://resh.edu.ru/subject/lesson/6149/start/ht
9 . 22.09.2023 .
3HAHUH 110 TeEME chem-ege.sdamgia.ru/
Bunsl xuMuueckou cBSI3H.
Mexanu3mbl 00pa3zoBaHUs
10 KOBAJICHTHOU CBS3U. 75.09.2023 https://resh.edu.rl'l/ subject/lesson/6149/start/ht
Bopopoanas cBsi3b. chem-ege.sdamgia.ru/
MeKMOoneKyIsIpHbIe
B3aUMOJICUCTBHUS
BaneHTHOCTE U BaJIEHTHEIE
BO3MO>XHOCTH aTOMOB. CBs3b _
1 SIEKTDOHHOM CTOYKTVDLL 78.09.2023 https://resh.edu.ru/subject/lesson/6149/start/ht
P PYKTYP T chem-ege.sdamgia.ru/
MOJIEKYJI C UX T€OMETPUUECKUM
CTPOCHHEM
[IpeacraBieHuss O KOMIUIEKCHBIX )
https://resh.edu.ru/subject/lesson/6149/start/ht
12 COEIMHEHUAX: COCTAB U 29.09.2023 )
chem-ege.sdamgia.ru/
HOMEHKJIaTypa
13 BemectBa MOJEKYISPHOTO U 02.10.2023 https://resh.edu.ru/subject/lesson/6149/start/ht

HEMOJIEKYJIIPHOTO CTPOEHHUSI.
TUIbl KPUCTAIUTMYECKUX

chem-ege.sdamgia.ru/
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PELIETOK U CBOMCTBA BEILIECTB

ITonsaTue o AUCTICPCHBIX

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

14 cucrtemax. I[Ipencrasienue o 05.10.2023 :
chem-ege.sdamgia.ru/
KOJUIOUJHBIX PacTBOpax
HctuHHBIE pacTBOPHI:
HaCBIIECHHBIC M HEHACHIIICHHBIE, https://resh.edu.ru/subject/lesson/6149/start/ht
15 06.10.2023 :
pacTBOPUMOCTb. chem-ege.sdamgia.ru/
Kpucramnoruaparst
16 Cnoco0ObI BEIpaKeHUS 09.10.2023 https://resh.edu.@/subiect/lesson/6149/ start/ht
KOHIICHTPALUHU pacTBOPOB chem-ege.sdamgia.ru/
Pemenue 3anau ¢
HCII0JIb30BAHUEM MTOHSATUI _
" .. https://resh.edu.ru/subject/lesson/6149/start/ht
17 MaccoBasi 10J11 paCTBOPEHHOTO 12.10.2023 :
chem-ege.sdamgia.ru/
BelecTra", "MosipHas
KOHLeHTpauus"
Knaccudukanus n )
https://resh.edu.ru/subject/lesson/6149/start/ht
18 HOMEHKJIaTypa HEOPTaHUYECKUX 13.10.2023 ;
chem-ege.sdamgia.ru/
BEILIECTB
CucreMaruszanus 1 00001IeHnE https://resh.edu.ru/subject/lesson/6149/start/ht
19 . 16.10.2023 .
3HAHWUH 10 TEME chem-ege.sdamgia.ru/
20 KonTponsHas pabora no Temam 19.10.2023 https://resh.edu.ru/subject/lesson/6149/start/ht

"CTpoeHue aToma.
[lepronnueckuii 3aKOH U
Ilepuonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
Menneneena", "CtpoeHue

chem-ege.sdamgia.ru/
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BelecTra. MHOroo6pasue
BelecTB"

Knaccudukanus xummuueckux
peaKkuuii B HEOPraHU4eCKOU U
OpraHUYEeCKON XUMHH. 3aKOH

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

21 COXPAHEHUS MacChl BEILLIECTB; 20.10.2023 )
chem-ege.sdamgia.ru/
3aKOH COXpaHEHUs U
MpeBpalllCHHs SHEPTUU TPU
XUMUYECKUX PEAKIUAX
TennoBsie 3 PEKTH XUMHUECKUX .
N https://resh.edu.ru/subject/lesson/6 149/start/ht
22 peakuuii. Tepmoxumuueckue 23.10.2023 :
chem-ege.sdamgia.ru/
ypaBHEHUS
Brraucnenus mo ypaBHEHHUSIM ,
. https://resh.edu.ru/subject/lesson/6149/start/ht
23 XUMUYECKHUX PEAKIUN U 26.10.2023 .
chem-ege.sdamgia.ru/
TEPMOXUMHYECKUM yPaBHECHUSIM
CKOpOCTh XMMUYECKOH peakiuu,
24 €€ 3aBUCUMOCTb OT Pa3JINYHbIX 27102023 https://resh.edu.rg/subiect/lesson/6149/start/ht
dakropon. Katanus u chem-ege.sdamgia.ru/
KaTaJn3aTophbl
r https: h.edu. ject/l 14 h
75 OMOTEHHbBIE U T€TEPOTrCHHbIE 09.11.2023 ttps://resh.edu rl_l/sublect/ esson/6149/start/ht
peakLuu chem-ege.sdamgia.ru/
[TpaxTuueckas padora Ne 1 o
26 TeMe "BiusHME pa3TuIHBIX 10.11.2023 https://resh.edu.ru/subject/lesson/6 149/start/ht
(bakTOpoB Ha CKOPOCTH o chem-ege.sdamgia.ru/
XMMHYECKOW peakuuu"
27 OOpaTtumeble 1 HEOOpAaTUMBIE 13.11.2023 https://resh.edu.ru/subject/lesson/6149/start/ht
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peakunn. XuMHA4ECKOe
paBHOBecCHE

chem-ege.sdamgia.ru/

[IpaxTuyeckas padora Ne 2 o
Teme "BinsiHue pa3nndHbIX

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

28 16.11.2023 .
(bakTOpOB Ha MOJIOKEHHE chem-ege.sdamgia.ru/
XMMHYECKOI0 paBHOBecHsA"
DIIEKTPOIUTHYECKAS
nucconuanusi. CUIIbHbBIE U https://resh.edu.ru/subject/lesson/6 149/start/ht
29 17.11.2023 :
ciabpie AMeKTPoauThl. CTeTIeHb chem-ege.sdamgia.ru/
JUCCOIMAluU
HoHnHoe npon3BeneHue BOAbl.
Cpena BOJHBIX pacTBOPOB. https://resh.edu.ru/subject/lesson/6 149/start/ht
30 . 20.11.2023 :
Bonoponnsiii nokaszarens (pH) chem-ege.sdamgia.ru/
pactBopa
I'mpponus coneit. Peaknuu, )
https://resh.edu.ru/subject/lesson/6149/start/ht
31 IIPOTEKAIOIIUE B PACTBOPAX 23.11.2023 .
chem-ege.sdamgia.ru/
AJIEKTPOIUTOB
[TpakTrueckas pabora Ne 3 mo .
" https://resh.edu.ru/subject/lesson/6 149/start/ht
32 Teme " XUMHYECKUE PEAKIINU B 24.11.2023 .
chem-ege.sdamgia.ru/
pacTBOpax AIEKTPOIUTOR"
OKHCIIUTENTHHO-
BOCCTAHOBUTEJIBHBIC PEAKIIUU. https://resh.edu.ru/subject/lesson/6 149/start/ht
33 . 27.11.2023 :
Baxneiinme oKUCIUTEIN U chem-ege.sdamgia.ru/
BOCCTAHOBUTEIHU
34 Meroz 351€KTpOHHOTO 30.11.2023 https://resh.edu.ru/subject/lesson/6149/start/ht

(9TIEKTOHHO-MOHHOTO0) OaaHca

chem-ege.sdamgia.ru/
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DIIEKTPOJIN3 PACTBOPOB U

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

35 01.12.2023 .
pacIuiaBoB BELLECTB chem-ege.sdamgia.ru/
P https: h.edu. ject/l 14
36 EILIEHNE 3a1a4 pa3InYHbIX 04.12.2023 ttps://resh.edu rg/sublect/ esson/6149/start/ht
TUIIOB chem-ege.sdamgia.ru/
Pemenwne 3amau pas https: h.edu. ject/l 149/start/ht
37 [ICHUE 3a7]a4 PA3JTUYHBIX 07.12.2023 ps://resh.edu rg/sublec /lesson/6149/start/
THUIIOB chem-ege.sdamgia.ru/
CucremaTu3aius 1 0000IIeHNE _
. " https://resh.edu.ru/subject/lesson/6149/start/ht
38 3HAHUH 110 TeMe " XUMHUUECKHe 08.12.2023 .
| chem-ege.sdamgia.ru/
peakiu
KonTponbhas pabota mo Teme https://resh.edu.ru/subject/lesson/6149/start/ht
39 | " 11.12.2023 .
XHUMHUYECKUE PEeaKLUU chem-ege.sdamgia.ru/
ITonoxxeHne HEMETAIIOB B
Ilepnonnueckoi cucreme
XUMHIECKITX S1EMEHTOB J1. 1. https://resh.edu.ru/subject/lesson/6149/start/ht
40 MenneneeBa 1 0COOEHHOCTH 14.12.2023 DS-/TES0.0 u'n.l SHRIEC 850N =4
chem-ege.sdamgia.ru/
CTPOEHUSA UX aTOMOB.
dusnyeckue CBOMCTBA
HEMETAJIJIOB
AnoTponusi HeMeTauioB (Ha _
https://resh.edu.ru/subject/lesson/6149/start/ht
41 IIpUMEpPE KUCIOPOa, CEPHI, 15.12.2023 .
chem-ege.sdamgia.ru/
dbocdopa u yriaeposa)
Bonpopox: nonyuenue, ,
https://resh.edu.ru/subject/lesson/6149/start/ht
42 ¢du3nueckre 1 XUMUYECKHE 18.12.2023 .
. chem-ege.sdamgia.ru/
cBoiicTBa. ['mapuasl
43 I'anmoreHsl: HaxXOXXIEHUE B 21.12.2023 https://resh.edu.ru/subject/lesson/6149/start/ht

pUPOJIe, CIIOCOOBI MOITYUESHHUS,

chem-ege.sdamgia.ru/
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@Hanecxﬂe U XUMHNYCCKUEC

CBOMCTBA
l'anorenoBonoponsl.
44 Baxneiimme 29.12.2003 https://resh.edu.rl.l/subiect/lesson/é149/start/ht
KUCIIOPOACOAEPKALLINE chem-ege.sdamgia.ru/
COEMHEHUS TAJIOTEHOB
JlaGopaTopHbie 1
MIPOMBIIIJICHHBIE CTIOCOOBI .
https://resh.edu.ru/subject/lesson/6 149/start/ht
45 MOJIyYEHUS TAJIOT€HOB. 25.12.2023 :
chem-ege.sdamgia.ru/
[IpuMeHeHne rajoreHoB 1 X
COECOUHEHUN
[TpakTrueckas padbora Ne 4. ,
https://resh.edu.ru/subject/lesson/6149/start/ht
46 Pemenne skcriepuMeHTalIbHBIX 28.12.2023 .
chem-ege.sdamgia.ru/
3aga4 o teMe "["asoreHsr”
Kucnopoa: nabopatopusie u
MPOMBIIUIERHEIE CHIOCOOH! https://resh.edu.rw/subject/lesson/6149/start/ht
47 | mnomydueHwus, GpuznuecKue u 29.12.2023 U S — -
B chem-ege.sdamgia.ru/
XUMHUYECKHE cBOMCTBA. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
https://resh.edu.ru/subject/l /6149/start/ht
48 Oxcuapl 1 NEPOKCUIBI 11.01.2024 VIO — e
chem-ege.sdamgia.ru/
P : .edu. i
49 CIlIEHNE 3a1a4 pa3JInYHbIX 12.01.2004 https://resh.edu rg/sublect/lesson/6149/start/ht
TUIIOB chem-ege.sdamgia.ru/
50 Cepa: Hax0XJI€HUE B IPUPOJIE, 15.01.2024 https://resh.edu.ru/subject/lesson/6149/start/ht

CIIOCOOBI MOJIy4YCHMU,
(1)I/I3I/IquKI/IC 1 XUMHWYCCKHC

chem-ege.sdamgia.ru/
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CBOWCTBA

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

51 CepoBonopo, cynbhuabt 18.01.2024 chem-cge.sdameia.ru/
Kucnopoaconepsxamiue
pOACOACPAtL https://resh.edu.ru/subject/lesson/6149/start/ht
52 coenuHeHUs cepbl. OcOOCHHOCTH 19.01.2024 .
. . chem-ege.sdamgia.ru/
CBOMCTB CEPHOI KHUCTIOTHI
[IpakTuueckas padora Ne 5.
P https: h.edu. ject/l 14
53 9113055 BKCHE':‘]f)I/IMeHTaJ'.I.LHBIX 29.01.2004 ttps://resh.edu rg/sublect/ esson/6149/start/ht
3aaa4 o teme "Cepa u eé chem-ege.sdamgia.ru/
coequueHusa"
A30T: HaxX0XJAEHUE B IPUPOJIE,
CHOCOOBI MOITYyYEHHUS https: h.edu. ject/l 14 h
54 y , 25.01.2024 ttps://resh.edu rg/sublect/ esson/6149/start/ht
bu3NYeCcKue 1 XUMHIECKHE chem-ege.sdamgia.ru/
CBOMCTBAa. AMMUAK, HUTPHUIbI
Kucnopoaconepsxamiuie
POACOACPAIL https://resh.edu.ru/subject/lesson/6149/start/ht
55 coeauHenus azora. OcoOeHHOCTH 26.01.2024 .
. . chem-ege.sdamgia.ru/
CBOWCTB a30THON KHUCJIOTEI
Hpumerenre asora i ero https://resh.edu.ru/subject/l /6149/start/ht
56 | coemumenuii. A3oTHbie 29.01.2024 DS.LHTESA.ECULILSUDICCL TR0 D L oisid
chem-ege.sdamgia.ru/
yaoOpeHus
docdop: HaAXOXKICHHUE B
IPUPOLE, CIIOCOOBI MOTYUYECHUS https: h.edu. ject/l 14 h
57 pupoxe, y , 01.02.2024 ttps://resh.edu rg/sublect/ esson/6149/start/ht
(bu3HYeCKre 1 XUMHUCCKHE chem-ege.sdamgia.ru/
cBoricTBa. Dochuasl u hochun
58 Oxkcuasl hocdopa, 02.02.2024 https://resh.edu.ru/subject/lesson/6149/start/ht

dbochopcoaepkanme KUCIOTHI.

chem-ege.sdamgia.ru/
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Comu pochopHO# KUCITOTHI

[Tpumenenue docdopa u ero

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

59 coeauHenuil. @ocpopHbie 05.02.2024 :
chem-ege.sdamgia.ru/
yaoOpeHus
[TpaxTrueckas padota Ne 6.
Pemienune sxcnepuMeHTaTbHBIX https://resh.edu.ru/subject/lesson/6 149/start/ht
60 08.02.2024 :
3aja4 1o reMe "A3ot u dpocdop u chem-ege.sdamgia.ru/
ux coequHeHus"
Yraepon: HaXOXKJICHHUE B
MIPUPOJIE, AIIOTPOITHBIE _
https://resh.edu.ru/subject/lesson/6149/start/ht
61 Moudukanum; Gpusndeckue u 09.02.2024 .
9 chem-ege.sdamgia.ru/
XMMHYECKHUE CBOMCTBA,
MIPUMEHEHUE
Oxcup yriaepoaa(ll), okcu
A yraepoza(ll) A https://resh.edu.ru/subject/lesson/6149/start/ht
62 yrieponaa(lV), yronbnas kuciora 12.02.2024 :
. chem-ege.sdamgia.ru/
U €€ conm
Pe e https://resh.edu. ject/1 14 h
63 [ICHUE 3a71a4 PA3TUYHBIX 15.02.2024 ttps://resh.edu rg/sublect/ esson/6149/start/ht
TUIIOB chem-ege.sdamgia.ru/
Kpemnuii: HaxoxaeHUE B
64 IPUpPOJIE, CIIOCOOBI MOITYYEHHUS, 16.02.2004 https://resh.edu.n'l/subiect/lesson/6149/stan/ht
bu3HUecKue 1 XUMHUECKHE chem-ege.sdamgia.ru/
CBOMCTBA
0] v : .edu. '
65 keua kpeMausi(1V), 19.02.2024 https://resh.edu rl.l/sublect/lesson/6149/start/ht
KpPEMHHEBAs KUCIIOTA, CUIUKATHI chem-ege.sdamgia.ru/
66 [IprMeHeHrne KpeEMHHUSI U €T0 22.02.2024 https://resh.edu.ru/subject/lesson/6149/start/ht

coequHennii. CTEKII0, ero

chem-ege.sdamgia.ru/
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MMOJIy4YCHHEC, BUbI CTCKJIa

Pemenue 3amau Ppa3JINYHBIX

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

67 26.02.2024 )
TUIIOB chem-ege.sdamgia.ru/
Cucremarusa 00001enne https: h.edu. ject/l 149/start/ht
68 HUCT vM TU3AIU U EHU 29.02.2024 ps://resh.edu r1.1/sublec/esson/6 9/start/
3HaHui Mo Teme "Hemeramsr" chem-ege.sdamgia.ru/
69 KonTponbHas padbora no teme 01.03.2024 https://resh.edu.rl.l/subiect/lesson/6149/start/ht
"HemeTtamis!" chem-ege.sdamgia.ru/
AHAIH3 PEsyIILTATOD https://resh.edu.ru/subject/lesson/6149/start/ht
70 KOHTPOJIbHOM paboThI, 04.03.2024 DS.AHTESA.ECULILSURICEL SERs00 =
chem-ege.sdamgia.ru/
KOPPEeKIIHS OIHUO0K
ITonosxeHue MeTaIOB B
Ilepnonnueckoi cucreme
ec 3JIEMCHTOB. https: h.edu. ject/l 149/start/ht
71 XUMHWUYECKUX DJIEMEHTOB 07.03.2004 ps://resh.edu r1.1/sublec/esson/6 9/start/
OcoOeHHOCTH CTPOCHUS chem-ege.sdamgia.ru/
3JIEKTPOHHBIX 000JIOYEK aTOMOB
METAJLIIOB
OO6ume uznyeckre CBOWCTBA _
https://resh.edu.ru/subject/lesson/6149/start/ht
72 MeTtasuioB. [IpuMeHnenune 11.03.2024 .
chem-ege.sdamgia.ru/
METaJUIOB B OBITY U TEXHUKE
C . K https: h.edu. ject/l 14 h
73 ILIaBBI MeTaJuI0B. Koppo3us 14.03.2024 ttps://resh.edu rg/sublect/ esson/6149/start/ht
METAaJIJIOB chem-ege.sdamgia.ru/
Penrenue 3amad pas https: h.edu. ject/l 149/start/ht
74 LICHUE 3a7a4 Pa3IUYHbIX 15.03.2004 ps://resh.edu r1.1/sublec /lesson/6149/start/
TUIIOB chem-ege.sdamgia.ru/
UICKTPOXUMIHCCKII Pl hitps:/resh.edu.ru/subject/lesson/6149)/start/ht
75 HanpspkeHui metaioB. OOrue 18.03.2024 I E— =

CIOCOOBI MOJTYYEHHS] METAJLIIOB

chem-ege.sdamgia.ru/
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OO01as xapakTepucTHKa
MeTasuioB [A-rpyrmrsl
[Tepuoanyeckoit cucTeMbl
XUMHYECKHX AieMeHToB. Harpuii

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

76 . 21.03.2024 .

Y KaJIdi: IT0JIy4YeHHUE, chem-ege.sdamgia.ru/

bu3HYecKue 1 XUMHUECKHE

CBOICTBA, TPUMEHEHUE MPOCTHIX

BELIECTB U UX COCIUHECHUN

OO01as xapakTepuCcTHKa

meTainoB [[A-rpynmsl

[lepronnueckoit cucTeMsl

XUMHUYECKHUX 3JIEMEHTOB. https://resh.edu.ru/subject/lesson/6149/start/ht
77 . . 22.03.2024 .

Marnuii 1 KalnplIHi: IOJTy4YEHue, chem-ege.sdamgia.ru/

bu3HUecKue 1 XUMHUECKHE

CBOICTBA, MPUMEHEHUE MPOCTHIX

BEIIECTB ¥ UX COCIMHEHUH

JKEcTKOCTh BOIBI U CIIOCOOBI €€ https://resh.edu.ru/subject/lesson/6149/start/ht
78 01.04.2024 .

YCTpaHEHUS chem-ege.sdamgia.ru/

AJTIOMIHIH: roTyHerite, https://resh.edu.ru/subject/lesson/6149)start/ht

ps://resh.edu.ru/subject/lesson, sta
79 buznyecKkue 1 XuMHUIECKHe 04.04.2024 :
. chem-ege.sdamgia.ru/

CBOICTBA, TPUMEHEHUE

AmMdoTepHBIe CBOWCTBA OKCHIA U

TUJIPOKCHIA aJTIOMUHUS, https://resh.edu.ru/subject/lesson/6149/start/ht
80 P 05.04.2024 :

THIPOKCOKOMIIIIEKCHI aIFOMUHUS, chem-ege.sdamgia.ru/

WX IPUMEHCHHE

Pemenue 3amaq pa3nuyHbIX https://resh.edu.ru/subject/lesson/6149/start/ht
81 P 08.04.2024

THUIIOB

chem-ege.sdamgia.ru/
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[IpakTuueckas padora Ne 7.
Pemenne OKCIICPUMCHTAJIBHBIX

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

82 11.04.2024 .
3a7a4 1o TeMe "MeTaiuisl chem-ege.sdamgia.ru/
[JIaBHBIX noArpymm"”
OO01mmas xapakTepucTHKa
METAILIOB HOOOMHBIX HOATpYII https://resh.edu.ru/subject/lesson/6149)start/ht
83 (B-rpymm) Ileproanueckoii 12.04.2024 PP — =
chem-ege.sdamgia.ru/
CHUCTEMBI XUMUYECKUX
DJIEMEHTOB
Dusiieckie 1 XiMireckie https://resh.edu.ru/subject/lesson/6149/start/ht
84 CBOWCTBA XpOMa H €ro 15.04.2024 DS.AHTESA.ECULILSURICELSCRs00 =
. chem-ege.sdamgia.ru/
COEIMHEHUH, UX PUMEHEHHE
BaxseHue CocAMHeHRNs https://resh.edu.ru/subject/lesson/6149)/start/ht
85 | wmapranua. [lepMaHTaHaT KA, 18.04.2024 DS.HTESR.ECHL I SIRICELSEss0n D oSt
N chem-ege.sdamgia.ru/
€r0 OKHCIINTEIBHBIE CBOMCTBA
dusnueckue U XUMUYECKUE
26 CBOMCTBaA H(fne:;a M €ro 19.04.2024 https://resh.edu.rl.l/subiect/lesson/6149/start/ht
coenuHenuil. [lonyuenue n chem-ege.sdamgia.ru/
MIPUMEHEHNE CIUIaBOB XKelie3a
urieckie H XHMIICCKe https://resh.edu.ru/subject/l /6149/start/ht
87 CBOMCTBA MEJIX U €€ COETMHEHU, 22.04.2024 DS-/TESN.C “'rfl SURJEC 850N =4
chem-ege.sdamgia.ru/
UX MPUMEHEHHE
Dusnyeckie 1 XUMHYECKHE
28 CBOMCTBA IIMHKA U €r0 25.04.2004 https://resh.edu.ru/subject/lesson/6149/start/ht

COCIMHECHUH, NX TPUMEHEHHE.
[ IpOKCOKOMITIIEKCHI ITMHKA

chem-ege.sdamgia.ru/
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[IpakTuyeckas padora Ne 8.
Pemenne OKCIICPUMCHTAJIBHBIX

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

89 26.04.2024 .
3a7a4 1o TeMe "MeTaiuisl chem-ege.sdamgia.ru/
noOOYHBIX oArpynmn"
P : .edu. i
90 CIICHNE 3a1a4 pa3JInYHbIX 29.04.2004 https://resh.edu rl.l/sublect/lesson/6149/start/ht
TUIIOB chem-ege.sdamgia.ru/
O00011eHre U cCUCTEMAaTU3 AN )
https://resh.edu.ru/subject/lesson/6149/start/ht
91 M3YUYEHHOI0 MaTepHalia 1o TemMe 06.05.2024 ;
chem-ege.sdamgia.ru/
"MeTtannsr"
9 KonTponbhas padbota no teme 13.05.2004 https://resh.edu.@/subiect/lesson/6149/staIT/ht
"Metauisr" chem-ege.sdamgia.ru/
AHanu3 pe3yjabTaToB )
. https://resh.edu.ru/subject/lesson/6149/start/ht
93 KOHTPOJIBbHOH paboThI, 16.05.2024 :
chem-ege.sdamgia.ru/
KOPPEKIIHS OIHUOO0K
Ponb xuMuu B o0ecrieueHnn
YCTOIMHBOTO pAsBHTIA hitps:/resh.cdu.ru/subject/lesson/6149)start/ht
94 yesioBeyecTBa. [loHsaTne o 17.05.2024 DS-/TES0.0 “"71 SHRIEC 850N =4
chem-ege.sdamgia.ru/
Hay4YHBIX METO/IaX UCCIICIOBAHUS
BEIIECTB
Hayunsie npuHIumnbs
OpraHU3aINi XUMHIECKOTO _
https://resh.edu.ru/subject/lesson/6149/start/ht
95 Ipou3BoACTBA. [IpoMbIIIEHHBIE 17.05.2024 .
N chem-ege.sdamgia.ru/
CIOCOOBI MOTYYCHUS BAXKHEHIIINX
BEIIECTB
96 XHUMHUUYECKOE 3arpsI3HEHUE 20.05.2024 https://resh.edu.ru/subject/lesson/6149/start/ht

OKPYKAIOIIEH CPeIbl U €r0

chem-ege.sdamgia.ru/
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MOCJICACTBUA

XuMus u 3A0POBBEC YCIIOBCKA.

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

97 1 20.05.2024 )
JlekapcTBEeHHBIE CpeCTBa chem-ege.sdamgia.ru/
AAMAS A, PO XHMIH B hitps://resh.edu.ru/subject/lesson/6149/start/ht
08 00eCIIeueHNH MUILEBON 1 23.05.2024 DS TES0.C u'r%l SUDIECLCSSON =4
chem-ege.sdamgia.ru/
0€30I1aCHOCTH
Kocmeririeckne 1 https://resh.edu.ru/subject/lesson/6149/start/ht
99 | mnapdroMepHbIe CpenCcTBa. 1 23.05.2024 VU — =
chem-ege.sdamgia.ru/
briToBas xumusa
XUMHS B CTPOUTETBCTBE. )
10 . https://resh.edu.ru/subject/lesson/6149/start/ht
BaxHelimue cTpOUTENbHBIE U 1 23.05.2024 ;
0 chem-ege.sdamgia.ru/
KOHCTPYKIMOHHBIE MaTEpUaIb
XUMHS B CEILCKOM XO3SHCTBE. .
10 https://resh.edu.ru/subject/lesson/6149/start/ht
Opraanydeckue 1 MUHEPATbHbBIE 1 23.05.2024 :
1 chem-ege.sdamgia.ru/
yaoOpeHust
10 Cucremaruzanus u 00001eHue https://resh.edu.ru/subject/lesson/6149/start/ht
o 1 24.05.2024 .
2 3HAHUU 110 TEME chem-ege.sdamgia.ru/
OBLIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA

» Xumus, 11 xnacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A.,
JIéskun A.H., AkimonepHoe obuiectBo «M3narensctBo «IIpocBenienue

2. O.C.I'abpuensan, N.I'.Octpoymos, E.E.OctpoymoBa. Opranudeckas Xumus
B TECTaX, 3a/a4ax, ynpaxHeHusx. 10 kimacc: yued. mocodue s
obieo6pazosar. yupexaenuit. — M.: [Ipoda, 2003 r.1. I{BetkoB JL.A.
Oprannueckast xumust: yueo. 11 yyammxes 10-11 k. o61meodpas3oBar.

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

METOANYECKHUE MATEPUAJIBI J1SA YUUTEJA

1.M.IO.T'opkoBenko. Xumus. 10 knacc. [loypounblie pa3paboTku K
yueOHukam O.C.I'abpuensna u np. (M.: Ipoda); JI.C.I'yzes u np. (M.:
Hpoda); I'.E.Pynzurtuca, ®.I'.®enpamana (M.: [Ipocsemienne). — M.: BAKO,
2006 r.

2. O.B.KoBanpuykoBa. Yuuck pemats 3aauu no xumuu. M., 1999 r.

3. M.C.ITak. Anroput™Muka npu uzyueHuu xumuu. M., 2000 r.

4. Xumus 10-11 kn.: Yuebnoe nocooue / P.A.JIugun, E.E.SIxkuMoBa,

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

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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/subject/lesson/6149/start/






