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MNOSACHUTEJIbHASA 3AITUCKA

PaGouas mporpaMma Mo XMMHUU Ha yYpOBHE CpeiHero odiiero oOpa3oBaHUs
paspaborana Ha ocHoBe dDenepanpbHOro 3akoHa OT 29.12.2012 No 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanumny, TpeboBaHUN K pe3yabTaTaM OCBOCHHUS
dbenepanbHO It o0pa3zoBarenbHON MIPOrpamMMbl CpEIOHEro o01ero
o6pazoBanusi(DOII COO), npeacraBieHHbIx B DenepaibHOM TOCYIAPCTBEHHOM
obpazoBatensHoM ctaHmapre COO, c¢ yuérom KoHuenuuu mnpenoiaBaHus
yueOHOTO TpenMera «XuMus» B 00pazoBaTelbHBIX OpraHuzamusx Poccuiickoit
denepanuy, peamu3ylOIIUX OCHOBHBIE 00pa3oBaTelibHbIE MPOTPAMMBL, U
OCHOBHBIX TOJNIOKeHUNM «Crparerum pas3BuTHd BocnuTaHuss B Poccuilckoi
®enepaunu Ha nepuoa o 2025 roma» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha YpOBHE YriayOJEHHOTO HM3Y4YCHHUS 3aHUMAEeT Ba)XXHOE MECTO B
CUCTEME eCTeCTBEHHO-Hay4HOro oOpaszoBanus yuwamuxcs 10-11 kmaccos.
N3yuenne mpeamera, peanudyemMoe B YCJOBUSAX Jau(depeHIHPOBAHHOTO,
npouIbHOTO OOy4YeHHUs, MPU3BAHO OOECHEYUTh O0IIc0Opa30BaATEIBHYIO U
OOIIEKYJIbTYPHYI0 TOJATOTOBKY BBIIYCKHMKOB IIKOJbL, HEOOXOAUMYIO JIJIs
ajanTanuy uxX K OBICTPO MEHSIOMIMMCS YCJIOBUSIM KU3HU B COIIUYME, a TAKXKE JIJIsI
NpOJOJDKeHHsT OOy4YeHHUsT B OpraHu3anusx MnpodeccHoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XMUMUS SBJISAETCS OJHON U3 MPUOPUTETHBIX JUCIUTUIHH.

B nporpamMe no XumMHM Ha3zHaueHUE TMpeaMeTa «XHUMHS» MOJydaeT
NoJApOOHYI0  MHTEPIPETAIMI0 B  COOTBETCTBUHM C  OCHOBOTIOJIATAIOIIMMHU
nojnoxenusimu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH LEJICH, COIEpKaHUs,
pe3ysbTaToB OOydeHHsT U TpPeOOBaHMM K YpPOBHIO IMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBIIIIOTCS CIEAYIOIIME BBHITIOJHSIEMBIE MPOrPAMMOUN TIO
XUMUH QYHKINM:

e HMHQOPMAIMOHHO-METOJAUYECKAs, peaau3alusi KOTOpod oOecrneyuBaeT
MOJIy4€HUE TMPEJCTABICHUS O IEJSIX, COJEpKaHWHU, OOIIeH CcTpareruu
00y4eHUs, BOCTIUTAHUS U PA3BUTHUS OOYJAIONIUXCS CPEJICTBAMU MPEIMETA,
M3y4aeMOoro B paMKax KOHKPETHOTO MPpOoQuiIs;

e OpraHU3alMOHHO-TLIAHUP YIOIIas, KOTOpast npeaycMarpuBaeT
oTpeNeNicHue: TPUHIIUIIOB CTPYKTYPUPOBAHUS U IOCJIEA0BATEIBHOCTH
M3y4eHUs1 y4eOHOro Marepualia, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €0
XapaKTEePUCTUK; TMOJIXO0J0B K (HOPMHPOBAHUIO COJIEPKATEILHOU OCHOBBI
KOHTPOJISI UM OLIEHKU O00pa3oBaTeNbHBIX JTOCTH)KEHUN OOydJaronmiuxcs B
paMKax HMTOTOBOM arrecTtauuu B (QOpMe €IUHOTO TOCyAapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma it yrimyOJI€HHOTO U3YYEHUSI XUMUM



e YCTaHABJIMBACT WHBAPHUAHTHOE NPEIMETHOE COJAEp)KaHUE, 00s3aTeJIbHOE
JUIS W3y4YeHHsT B paMKax OTACIbHBIX Tpoduied, npeaycMarpuBacT
pacrpeniesieHue M CTPYKTYpUpPOBAaHME €ro Mo KjaccaM, OCHOBHBIM
COJiep KaTeNIbHbIM JIMHUSIM/pa3ieiaM Kypca;

e JaéT MpHUMEpPHOE paclpeiesieHHue y4eOHOro BpPEMEHH, PEKOMEHIYEMOIO
JUTSL U3y4E€HHSI OT/IEJIbHBIX TEM;

e TMpeijaraeT MNPUMEPHYI MOCIEAOBATEIbHOCTh U3YYEHUS Yy4ye€OHOTO
Marepualjia ¢ y4€TOM JIOTUKHM MOCTPOEHUs Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEAMETHBIX CBSI3CH;

e N1aéT METOJAMWYECKYI0 MHTEPIpPETALUIO LIeJe U 3a7a4 U3y4eHusl npeaMera
Ha yrI1yOJIEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHWs, COJEPKATEIHLHON  XapaKTEePUCTUKHU
IUIAHUPYEMBIX pEe3yJIbTATOB OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl CpEIHETO ob11ero o0pa3zoBaHus (JIMTYHOCTHBIX,
MeTanpeAMETHbIX, MPEAMETHBIX), a TaKKe C YY4ETOM OCHOBHBIX BHUIOB
y4eOHO-TIO3HABATENBHBIX  JIEUCTBUM  OOy4aromerocs IO OCBOCHUIO
COJIeprKaHusl MpeaMeTa.

[lo BceM Ha3BaHHBIM MO3UIUSM B MPOTPaMME MO XUMHUHU MPEIyCMOTpEHA
NPEEMCTBEHHOCTh C OOy4YeHHMEM XHMMHHM Ha YPOBHE OCHOBHOTO 0OIIero
oOpazoBaHusi. 3a TmpeAelaMd YCTAaHOBJIEHHOM MpoTrpaMMoOll 1O  XHUMHU
00s13aTenbHON (MHBApUAHTHOM) COCTABIAIONICH COAEpKaHUS y4eOHOTO MpeaMera
«XuMusg» OCTa€rcsi BO3MOXKHOCTh BbIOOpa €ro BapHaTHBHOW COCTAaBJISIONICH,
KOTOpasi JOJbKHA ONPENENAThCS B COOTBETCTBUU C HAIPABIEHUEM KOHKPETHOTO
npoduis oOydeHusl.

B cootBerctBuM ¢ KoHuenryaidbHbiMH TonoxkeHusimu DOI'OC COO o
Ha3HAUYECHUM TNpPeIMETOB 0a30BOr0 U YINIYOJIEHHOTO YpOBHEH B cCUCTEME
nuddepeHpoBaHHOTO O0yYeHHsS Ha YpOBHE CpeaHero ooOImiero oOpa3zoBaHUs
XUMHS Ha YpOBHE YTIyOJEHHOTO U3y4YEHHs HaIpaBieH Ha peaJu3aluio
NPEEMCTBEHHOCTH €  TOCJHEAYIOMIMM  3TaloM  TOJYYEeHHS  XUMHYECKOTO
oOpa3oBaHusi B paMKaxX M3y4YeHHs CHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX JUCHUIIIMH B By3aX U OpTraHU3alUAX CPEAHEro mpodecCuOHaATbHOTO
oOpazoBanusi. B »Toil cBsi3u wu3yueHue TmpenMera «XUMHUS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO HAa  paclIUpeHHe U  yIJIyOJEHUE TEOpPETUYECKOW U
NPaKTUYECKOW MOJTOTOBKM OOY4aroluXcsi, BEIOPABIIUX ONpeaeIEHHBIN MPO(UIIb
00y4eHus1, B TOM YHUCJIE C MEePCIEKTUBOM MOCIEAYIONIEro MOJy4YeHUsI XUMHYECKOTO
oOpa3zoBaHusl B OpraHU3alusAX npodeccuoHanbHOTO 00pasoBanusd. Hapsany ¢ aTum,
B cBere TpedoBaHuii PI'OC COO k mniuaHUpyeMbIM pe3yibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTeNbHON MpPOTrpaMMbl CpeHEeTro o00Iero o0Opa3oBaHus
u3ydyeHue npenMera «XUMUS» OPUEHTUPOBAHO TAaKXKE HA pEUICHUE 3ajaad



BOCIIUTAHUSI U COIMAIIBLHOTO Pa3BUTHUSl O0y4alOIMUXCs, HA (OPMUPOBAHUE Y HUX
OOIICHHTEIJIEKTYAJIbHBIX YMEHHUHM, YMEHHM palMoHaIu3alu y4eOHOTO Tpyaa
0000IMIEHHBIX  CMIOCOOOB  JICSATENIBHOCTH, HMMEIONMX  MEXKIUCIIUTLIMHAPHBIH,
HAJINPEIMETHBIN XapaKTEP.

CocTaBIIIOIIMMHU TIpeAMEeTa «XHUMUS» Ha YpOBHE YTIIyOJIEHHOTO H3Yy4YEHHUS
ABJAIOTCS yriyOJl€HHbIE Kypcbhl — «Opranudyeckas xumusi» u «O0mas u
HeopraHuyeckas xumusy. llpu onpenenenun noaxoa0B K 0oTOOPY U CTPYKTYPHOI
OpraHu3aluu COJEpKaHUsl STHX KypCOB B MpOTpaMMe MO XUMHUHU 32 OCHOBY
npusIThl noJioxkeHuss GI'OC COO o paznuumax 0a30BOro W yriayoJa€HHOTO
YPOBHEMN U3Y4YEHUS NPEAMETA.

OcHoBy copepxxanusi KypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKass XHUMHUS» COCTAaBJSIET COBOKYITHOCTh TPEAMETHBIX 3HAHUN W
YMEHHM, OTHOCSIIMXCA K 0a30BOMY YpOBHIO M3Yy4YEHHUS MpeameTa. JTa cucrema
3HAHUM TIOJY4YaeT OINpPENeIEHHOE TEOPETUUYECKOE [OINOJHEHHUE, I03BOJIIIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJblIUK  00BEM  (HaKTOIOTrHYECKOTO
Marepuana. Tak, Ha yriIyOJI€HHOM YypOBHE HM3ydeHHUs MpeaMera olecrnedeHa
BO3MOKHOCTh 3HAQUUTEIBHOTO YBEIUYEHUS 00bEMA 3HAHMUH O XUMHUYECKUX
AJIEMEHTaX M CBOMCTBAaX UX COCIUHEHUN HAa OCHOBE PACIIUPEHUS U YrIyOJeHHUS
NPEICTaBJICHUN O CTPOCHHUU BEIIECTBA, XMMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIIX
NPOTEKaHUsl PEeaKIUi, pacCCMaTPUBAEMBbIX C TOUKHU 3PEHUS XUMHUECKON KUHETUKU
U TepMOAMHAMUKU. 3ydeHune mnepuoauueckoro 3akoHa u Ilepuoanueckon
CUCTEMBI XAMHUYECKUX  DJIEMEHTOB 6asupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX NPEICTABICHUAX O CTPOCHUH aToMa. XHMHUYECKas CBA3b
O0OBSICHSIETCS C TOUKH 3PEHUS DHEPTETUUECKUX U3MEHEHUM npu e€ o0pa3oBaHUU U
pa3pylIeHuu, a TaK)Ke C TOUKHU 3pEHUs MeXaHH3MOB €€ oOpa3zoBanus. M3ydeHue
TUIIOB ~ peakuuid  JOmojHseTcs  (POpMUPOBAHUEM  NpEACTaBICHUU 00
ANEKTPOXUMHUUYECKUX MPOLIECCaxX U AJEKTPOIU3€E PaACIIaBOB U PACTBOPOB BEUIECTB.
B xypce opranmdeckoil XMMHUU TIPU PACCMOTPEHHUHM PEAKIIMOHHON CMOCOOHOCTHU
COeIMHEHUH yaemnsieTcss oco0oe BHUMaHue BoIpocaM 00 3JeKTPOHHBIX 3 dexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHHWE UMEET TO, YTO Ha COJEpKaHHE KYpPCOB XUMUHU
yrIyOJIEHHOTO YPOBHSI U3YUCHUS I KJIACCOB OMpeenéHHOTo npoduis (TJIaBHBIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JIOTNOJHEHHH K oOmeld cucreme
IpeIMETHBIX 3HAHUN) OKa3bIBAIOT BIUSHUE CMEXHbIE MpeaMeThl. Tak, Hampumep,
B COJEPKaHHUM TMpeaMeTa AJA KJIACCOB XUMHUKO-(U3UICCKOTO MpodmiIss 0oJbIoe
3HauYeHHE OYIyT MMETh JEMEHTHl Y4eOHOTO MaTepuaia mo oOmer xumuu. [lpu
U3y4eHUU MpeaMeTra B JaHHOM cllydae akKIeHT OyAeT cAejaH Ha OOIIHOCTb
METOJ0B MO3HaHUsI, OOIIHOCTh 3aKOHOB M TEOPUM B XMMHUU U B (PU3UKE: aTOMHO-
MOJICKYJIIpHasE Teopus (MOJEKyJsipHas Teopus B (H3UKE), 3aKOHBI COXPaHCHUS



MacCchl W DJHEPTrUM, 3aKOHBI TEPMOJUHAMMKH, BJIEKTPOJIM3a, MNPEACTABJICHUSI O
CTPOEHUHU BEUIECTB U JAPYTOE.

B To e BpeMs B COJEp)KaHWUU TpeAMeTa Il KJIacCOB XUMUKO-
ouonornyeckoro npodusst OOJIBIINKN yIeTbHbIH BeC OyJIeT MMETh OpraHuYecKas
xumusi. B aTOM ciaywae mpenocraBisieTcss  BO3MOXKHOCTH it Ooljiee
OOCTOSITEIBHOTO ~ PAaCCMOTPEHUSI XMMUYECKOM  OpraHu3aluu  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJST, K MpUMEpYy, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JMMNHIbL, OEIKH, VYIJIEBOJbl, HYKICUHOBBIC
KUCJOTHl U Jipyrue. Ilpu 3TOM 3HaHUS O COCTaBE€ M CBOMCTBAX MPEICTABUTENECH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIY)KaT OCHOBOW I HU3YYEHUS
CYLIHOCTH MpoIeccoB (POTOCHHTE3A, AbIXaHUSI, TUILIEBAPEHUS.

B mnmane ¢opmupoBaHus OCHOB HaydyHOTO MHPOBO33PEHHS, OCBOCHUS
00IIIeHayIHbIX METO/IOB IMO3HAHUS U OIBITa MPAKTHUECKOTO MPUMEHEHUSI HAyYHBIX
3HaHUM M3y4YeHHe MpeameTa «XHUMHS» Ha YIIYOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3sIX C Yy4eOHBIMU TMpEIMETaMH, BXOJISAIIMMHU B COCTaB
npeaMeTHBIX oOJnactedt «EcTecTBeHHO-HaydHbIe MpeaMeTh», «MaTemaruka W
uHpopmaTuka» u «PycCKuil sI3bIK U JIUTEpaTypay.

[lpyn wm3yuenun ydeObHOTO mpeamMeTra «XUMHUS» Ha YIIYyOJIEHHOM YpOBHE
TaKXe, Kak Ha YpOBHE OCHOBHOTO U cpeaHero oduiero oOpazoBanus (Ha 6a30BOM
YpOBHE), 3ajauell MEepBOCTENEHHON 3HAYMMOCTHU sIBIsieTcsl (POpMHUpPOBaHUE OCHOB
HAYKM XHMHUU Kak oO0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pelienue
TOM 3aJayd Ha YIIyOJEHHOM YPOBHE H3Y4YEHHs] MpeAMETa Npeanosaract
peanm3anuio Takux MeJIeH, KaK:

e (¢opmupoBaHHE TMPEACTABJICHUM: O MaTepUAIBHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTSIX U ITO3HABAEMOCTH SIBJICHUN IPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Belylled pojau B oOecnedeHUuH
YCTOWYMBOTO  pPa3BUTHsI  4YEJNOBEYECTBA: B  pEUIEHUM  NpoOsiemM
HKOJIOTMYECKOW, YHEPTeTUUECKON W MUIIEBOM 0€30MacCHOCTH, B Pa3BUTUH
MEIMLMHBL, CO3JaHUH HOBBIX MAaTEPUAIIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0OecrieueHNu PalMOHAIBHOTO MPUPOAONOIb30BaHusA, B (POPMUPOBAHUU
MHPOBO33pPEHUSI U OOIICH KyJbTyphl YEJIOBEKa, a TaKKe JKOJIOTUYECKU
000CHOBAaHHOT'O OTHOUIEHHUS K CBOEMY 3/I0POBbIO U IPUPOJHOM CpeliE;

e OCBOCHHE CHCTEMBl 3HAaHUM, JIEKAIIMX B OCHOBE XHUMHUYECKOM
COCTAaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHIaMeHTaIbHbBIX
MOHSTHM, 3aKOHOB M TEOPHM XUMHH, COBPEMEHHBIX IPEICTABICHHUN O
CTPOEHMH BEIIECTBA HA pPAa3HBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJIMOJIEKYJSIPHOM, O  TEPMOAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAaHUsS XUMUYECKUX pPEakKIui, O



XUMHYECKOM PaBHOBECUH, PACTBOPAX U JUCIIEPCHBIX CUCTEMaxX, 00 00IIHX
HAy4YHBIX IPUHITAIIAX XUMHUYECKOTO MTPOU3BO/JICTBA;

e (dopmupoBaHue y oOyJarmmuxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XHUMHUYECKUX 3HAHUUA M1 OOBSICHEHUS
KIIIOYEBBIX UAEW W MpOOJeM COBPEMEHHOW XUMHH, JJii OOBSCHEHUS U
MPOTHO3UPOBAHMS SIBJICHUH, UMEIONNX €CTECTBEHHO-HAYUYHYIO TPHUPOIY;
rPaMOTHOTO PEIIeHHs MpoOJIeM, CBA3aHHBIX C XUMHUEH, MPOTHO3UPOBAHMUS,
aHaJM3a M OLICHKH C TO3ULIMM SKOJOTHUECKON 0€30MacHOCTH MOCIEACTBUI
OBITOBOM W TPOU3BOJCTBEHHOMN NESITEIBHOCTH YEJOBEKa, CBSA3aHHOU C
XUMUYECKUM  TPOU3BOJACTBOM, HCIOJb30BAaHUEM U  IepepabOTKOM
BEILECTB;

e yruyOJeHHWE  TPEACTaBICHWH O  HAydHBIX  METOJax  IO3HaHUS,
HEOOXOAUMBIX JIJIsI TPUOOPETEHUS YMEHUH OPHEHTHPOBATHCS B MHPE
BEIIECTB U OOBACHEHUS XUMHUYECKUX SBJICHUN, HMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUUECKON ACATEIBHOCTU U MOBCEIHEBHO M KU3HU.

B mmaHe peanu3anuMu TMEPBOOYEPENHBIX BOCIHUTATEIBHBIX M Pa3BUBAIONINX
GYHKIIUNA [EJIOCTHOM CHCTEMBI CpeHero oOIiero oOpa3oBaHUsl MPU U3YYECHUU
npeaMera «XuUMHsS» Ha  yrAOyOI€HHOM YpPOBHE 0COOyI0  aKTyallbHOCTh
npuoOpeTaroT TaKKe el U 3a/1a4H, KakK:

e BOCHUTAaHHUE YOEXKIEHHOCTH B TMO3HABAEMOCTH SIBICHUM MPHUPOIBI,
YBaXEHUS K TMPOLECCYy TBOpUECTBA B 00JaCTH TEOPETUUYECKUX U
MPUKJIATHBIX HMCCJCIOBAaHUN B XUMHH, (GOPMUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH;

e pa3BUTHME MOTHBAllMM K OOYYEHHIO U T[O3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO U  CaMOBOCHUTAHUID  HAa  OCHOBE  YCBOEGHHUS
00IIIeUeI0BEYECKHUX IICHHOCTEH

e pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAbHBIX U TBOPUYECKHX
crocoOHocTel oOydaromuxcsi, (GOpPMUPOBAHHUE y HUX CO3HATEIBHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHHIO KakK
YCJIOBUIO YCTIEITHO W MpodeCCHOHATBHON U OOIIECTBEHHOM e TeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 U MOTPEOHOCTU B
3I0POBOM 00pase KU3HHU;

e (opMupoBannme yMmMeHHUH M HABBIKOB Pa3yMHOTO MPHUPOIOTOIH30BAHUS,
Pa3BUTHE YKOJIOTUYECKOMN KyJIbTYPhI, IPUOOPETEHHE OMbITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUYECKOU NEATEIBHOCTH.

OO6miee 9ucIo 4acoB, MPEITyCMOTPEHHBIX JIJIsI U3YUYCHHUS XUMHUU Ha yTITyOJCHHOM
ypoOBHe cpenHero oOuiero oOpaszoBanusi, coctaBisieT 204 yacoB: B 10 kiacce —
102 gaca (3 gyaca B Hezaeno), B 11 kmacce — 102 gaca (3 yaca B He1em10).



COIEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XMMUM.

[IpenmMer ©W 3HAYE€HUE OpPraHUYECKOM  XUMHH, TNPEACTABICHUE O
MHOTO00pa3uy OPraHUYeCKUX COCTMHEHU.

DJEeKTpOHHOE CTPOEHHE aroMa yIJepoJa: OCHOBHOE M BO30YXAEHHOE
COCTOSIHMsI. BaleHTHBIE BO3MOXKHOCTM aToMma yriepoja. XUMHYECKas CBA3b B
OpPTaHUYEeCKUX COEAMHEHUAX. Tumel TUOpUAM3AUMM aTOMHBIX OpOuTalei
yriepoaa. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBs3U (OOMEHHBIN U JTOHOPHO -
aKUeNnTOpHbIN). TuIbl NepeKpbIBAaHUS ATOMHBIX OpOuUTaneld, G- U T-CBA3M.
OnunapHasi, ABOMHAas U TpoHHas cBsi3zb. COCOOBI pa3pbiBa CBA3EH B MOJICKYJIax
opranuueckux BemlectB. [loHsitTue o cBOOOAHOM paaukane, Hykieopuiae u
anekTpoduie.

Teopust cTpoeHusi oOpraHudyeckux coenuHeHun A.M. DbyrtiepoBa w
COBPEMEHHBIE MPEJICTABIEHUS O CTPYKTYPE MOJIEKYJl. 3HAUEHUE TEOPUU CTPOEHHUS
OpPTaHUYECKUX COCIUHEHUN. MoNeKysIpHblE U  CTPYKTYpHbIE  (OPMYIIBI.
CrpykTypHble  (OpMYJbl pa3IWYHBIX BHUAOB: pa3BEPHYTas, COKpali€éHHas,
ckenerHass. M3omepuss. Bunael u3zomepuu: CTpyKTypHas, NOPOCTPaHCTBEHHas.
DOnekTpoHHbIE 3P(EKTHI B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUN (MHAYKTUBHBIN
U Me30MEepHBIN 3D (HEKTHI).

[IpencraBnenne o kinaccudukamum opraHudeckux BemiecTB. [lonsTHe o
dbynkunonansHo rpynmne. ['omonorus. l'omonoruueckue psasl. Cucremarudeckas
HOMeHKJaTypa opranmdeckux coenuneHuit (IUPAC) u TpuBHaibHBIE Ha3BaHUs
OTAENbHBIX NMPEICTABUTEIIECH.

OcobeHHOCTH U KJIacCHU(PUKALMSI OpraHWYeCKUX peakuuid. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTAHUYECKON XUMUHU.

DKCMEpUMEHTAIbHBIE METOJAbl H3YyYEHHS BELIECTB M WX IMPEBpAILCHUM:
O3HAaKOMJICHHE C oOpasllaMyd OpraHWYEeCKUX BEIIECTB W MaTepuajaMHu Ha HX
OCHOBE, OINBITHl O NPEBPALICHUIO OPTaHMYECKUX BELIECTB IPU HArpeBaHUU
(rutaBneHue, OOYrJIMBaHME W TOPEHHE), KOHCTPYHPOBAHME MOJENECH MOJICKYJI
OPTraHUYECKHUX BEIIECTB.

YrieBoaopoasnl.

Ankanbl. ['oMosoruuecKkuil psja amkaHoB, oOmias GopMmyrna, HOMEHKJIATypa U
U30MEPUs. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOECHUE MOJEKYJI aJlKAaHOB, Sp3-
ruOpuau3alus aroMHBIX opOuTaned yriepoja, o-cBsi3b. dusznyeckue CBONCTBA
AJIKaHOB.



XMMUYECKHUE CBOMCTBA AQJKAHOB: PEAKUMHM 3aMEIICHUsl, HM30MEPU3AINU,
JNETUAPUPOBAHMS, IUKIIM3AlUM, MUPOJINU3a, KpekuHra, ropenus. IIpeacrasnenue o
MEXaHM3ME peaKIuil paguKaJIbHOTO 3aMEICHUS.

Haxoxnenue B npupose. CrocoObl MoJydeHUs] U IPUMEHEHUE aJIKaHOB.

[Muknoankansl. OOmas Gopmyna, HOMEHKIATypa U uzomepusi. Oco6eHHOCTH
CTPOEHUSI M XUMHUYECKUX CBOWCTB MajbiX (LIHUKJIOMNPONAaH, MUKIOOYTaH) H
OOBIUHBIX (IIMKJIOTICHTAH, IUKJIOTEKCaH) IUKJIoaJIKaHOB. CrocoObl MOJMyYeHUS U
MPUMEHEHUE IUKJIOATKAHOB.

Ankensl. ['omosoruueckuii psa ankeHoB, oOmias Gopmyiia, HOMEHKIATypa.
DNEKTPOHHOE W  NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ  aJKEHOB, sz-
ruOpuau3anus aTOMHBIX opOuTaneil yriepoaa, o- U m-cBsizu. CTpyKTypHas H
reoMerpuueckass (UHc-TpaHc-) u3omepusi. DPuU3NMUECKHE CBOMCTBA AJKEHOB.
XVUMHUYECKHE CBOMCTBA: PEAKIIMM MPUCOCIMHEHUS, 3aMEIEHUS] B O-TOJIOKEHHUE
IIPA JBOMHOW CBS3M, NOJMMEpU3aUuu U okucieHus. [IpaBuino MapkoBHHKOBA.
KauecTtBeHHbIe peakiinu Ha JBOWHYIO CBsi3b. CTIOCOOBI MOJMYYeHUS] U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankagueHOB (CONPSIKEHHBIE, U30JUPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI U XUMUYECKUX CBOUCTB
conmpsik€HHBIX  nueHoB, 1,2- u 1, 4-mpucoenunenue. I[lonumepuzamus
conpsiKEHHBIX TUEeHOB. COCOObI MOTYyYeHHs U MPUMEHEHUE alTKaJlEeHOB.

Ankunbl. ['oMoJOTHYECKUH sl ATKUHOB, 0011ast popmyiia, HOMEHKIATypa U
u30MepHus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJKHMHOB, SP-
rudbpuan3aius aToOMHBIX opOuTanei yriepona. OU3NYECKHE CBOMCTBA AJIKUHOB.
XVWMUYECKHUE  CBOMCTBA:  PEAKUMM  MPUCOCAUHEHWs,  JUMEpHU3aALHUU U
TpUMEpU3aINHU, OKUCIICHUS. KUCIOTHBIE CBOMCTBA QTKMHOB, UMEIOIINX KOHIEBYIO
TPOMHYI0 CBA3b. KauecTBEHHbIE peakIlii Ha TPOHMHYIO CBsI3b. CTIOCOOBI TTOTyUECHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTudeckue YriaeBOJOPOAbl (apeHbl). ['OMONOTHUECKUl psa apeHOB,
obmas ¢popmysa, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKyabl OcH3oma. Duznueckue CBOWCTBA apPEHOB. XUMHUYECKHUE
cBOMcCTBa O€H30J1a U €0 TOMOJIOTOB: PEAaKIIUU 3aMEelleHUs] B O0€H30JbHOM KOJIBIIE U
VTJIEBOJIOPOJHOM pajHKajie, PEaKlHH NPUCOCIUHEHHUS, OKHCICHHUE TOMOJIOTOB
oemzona. IlpencraBienue 00 OpHUEHTHPYIOIMIEM JCHCTBUM 3aMECTUTEICH B
OCH30JILHOM KOJIbIIE Ha TpUMEPEe aJKWIbHBIX PaJAUKaJIOB, KapOOKCHIBHOM,
THIPOKCUJIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB TalioreHOB. OcoOEHHOCTH
XUMHUYECKUX CBOUCTB cTHpoJta. [lomumepusaius ctuposa. CrnocoObl MOJTydYeHUs U
NpUMEHEHHE apOMaTUYECKUX YTIeBOAOPOJIOB.

[Ipuponueiit ra3. Ilonyrueie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHBIN yTroibs U MpoayKThl ero nepepadborku. CrnocoObl nepepaboTku HedTH:



NEepEeroHKa, KPEeKUHT (TepMHUYECKHH, KaTalUTU4YeCKWH), pUPOPMHHT, MUPOJIHU3.
[MponykTel nepepaboTku HeDTH, UX TPUMEHEHHUE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckast CBA3b MEXKAY Pa3IUIHBIMH KJIACCAMH YTIJIEBOIOPOIOB.

DJEKTPOHHOE CTPOEHHE TaJIOTEHIPOU3BOIHBIX YIJIEBOJAOPOJ0B. Peakuuu
3aMEIIeHUs] TajoreHa Ha TUAPOKCOTPYIY, HUTPOTPYINY, IHAHOTPYIIILY,
amuHorpynmy. JlelicTBUe Ha TrajJOreHNpPOU3BOAHBIE BOJHOTO U CIHHUPTOBOIO
pactBopa mI€no4yu. B3zauMonelcTBUE NUTaJOre€HaJIKaHOB C MAarHUeM M LIMHKOM.
[lonsTue 0 METaJUI00PTaHUYECKUX COEJIMHEHUSAX. Hcnonw3zoBanue
TaJIOTEHIPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE W TPH CHHTE3E
OpraHMY€eCKHX BEIIECTB.

OKCHEepUMEHTAJbHbIE METOJbl H3Y4YEHHUS BEIIECTB U HMX MPEBpAICHUN:
u3yyeHrne (pU3n4ecKkux CBOMCTB yIIE€BOJAOPOIOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX
peaKkiuii yrieBoJIOPOJOB Pa3IUYHBIX KJACCOB (oOeciBeuMBaHWE OPOMHOUN WU
MOJIHOM BOJbI, pacTBOpa IEpMaHraHara Kajus, B3aUMOJEHCTBUE alleTUJIEHA C
aMMHaYHBIM pacTBopoM okcuga cepedbpa(l)), kauecTBeHHOe OOHapyKeHUE
yriepoia ¥ BOJOPOJa B OpPraHMYECKUX BEIIECTBAX, MOJYyYEHUE OTUJICHA H
U3y4EHHE €ro CBOMWCTB, O3HakomuieHHe C¢ kosutekimusamu «HedpTb» m «Yroswy, ¢
oOpa3llaMu IJACTMACC, KaydyKOB W PE3UHBL, MOJECIMPOBAHUE MOJIEKYJ
YTJIEBOJIOPOIOB U IaJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepskamme opraHuyeckue coeuHe HUs.

[lpenensHble onHOaTOMHBIE CcHUpPThl. CTpoeHue MOJEKysl (Ha HpuUMepe
MeTaHoJa M OJTaHosa). ['omonormueckuii psn, oOmas ¢dopmyna, H3OMeEpHs,
HOMEHKJaTypa © kinaccupukanus. Dusndeckue CBOWCTBA  MPENeNIbHBIX
OJIHOATOMHBIX CHHUPTOB. BomopoaHble CBSA3M MEXIy MOJIEKYJaMU CHUPTOB.
XUMHUYECKHE CBOICTBA: peakUMu 3aMEeUleHus, JerujapaTalud, OKHUCIEHUS,
B3aUMOJICICTBUE C  OPraHMYECKMMHM M  HEOPraHMYECKUMHU  KHUCJIOTaMH.
KauecTBeHHast peakiiysi Ha OTHOAaTOMHbBIE CIUPTHL. J[eficTBUE 3TaHOJIAa U METaHOJIa
Ha opraHu3Mm uesnoBeka. CnocoObl TOJy4YEeHHS M NPUMEHEHUE OJHOATOMHBIX
CIHUPTOB.

[IpocTeie 3¢gupsl, HOMEeHKIaTypa U m3omepus. OcobeHHOCTH HUBNUECKUX U
XUMHUUYECKHUX CBOWCTB.

MHOroaTtoMHbI€ CHOUPTHl — OSTUJICHTIIMKONb U riulepuH. Dusnueckue U
XUMHUYECKUE CBOWCTBA: PEAKIMU 3aMEUICHUs], B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOpPraHMYEeCKHMHU KHUCJIOTaMHM, KauyeCTBEHHAas peaKUuss Ha MHOTOAaTOMHBbIE
cnupThl. [IpencraBnenue o MexaHu3Me peakiuil HYKJI€O()HIBHOTO 3aMELIEeHMUS.
JletictBue Ha opraHu3Mm 4esjoBeka. C(CrnocoObl TOJydeHHS ¢ NPUMEHEHHUE
MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHuE MOJEKYJIbl, B3aUMHOE BIMSHUE TUAPOKCOTPYINBI U
oenzonpHOTO simpa. dusznueckue cpoiicTBa (PpeHosa. OCOOCHHOCTH XUMHUYECKUX



cBoiicTB (enosa. KauectBeHHble peakimuu Ha ¢GeHod. TokCcMuHOCTh (eHoa.
Crioco0OwI osydeHust ¥ mpuMeHeHue G enona. OenonpopmanbaeTuaHas CMoJIa.

KapOoHunbpHbIE COCTUHEHUS — AJIBJICTUIBI M KETOHBL. DJIGKTPOHHOE CTPOCHUE
KapOOHWIBHOU Tpymnibl. ['OMOJOrHUecKue psibl albAETUI0B U KETOHOB, 00IIas
dbopmyna, u3oMepuss U HOMEHKIaTypa. duznueckue CBONCTBA albJCTHIOB U
KETOHOB.  XHMMHUYECKHE  CBOWCTBA  aJBACTMAOB W  KETOHOB:  pEakUUU
npucoequHeHus. OKHUCIEHUE ANbJIETUIOB, KAYECTBEHHBIC PEAKIIUU Ha aJIbJIECTHUbI.
Crioco0Obl MONydeHUs! ¥ IPUMEHEHHUE aJIbIETUIOB U KETOHOB.

OHOOCHOBHBIE TIpe/ieIbHbIE KapOOHOBBIE KUCTOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. M3oMepust 1 HOMeHKIarypa. @u3nueckue cBocTBa
OJHOOCHOBHBIX TMpeAeIbHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBA3UM MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakmusi dTepudUKaAIUU, pPEaKIUd C Y4acCTHEM YTIJEBOJOPOJHOTO paJvKaa.
OCOOEGHHOCTH CBOWCTB MYypaBbMHOM KHUCIOTHL [loHSATHE O MPOMU3BOIHBIX
KapOOHOBBIX KUCIOT — CJOXHBIX 3(pupax. MHoroobpasue xkapOOHOBBIX KHUCJOT.
OcobeHHOCTU CBOWCTB HEMPEAEIbHBIX M apOMaTHYECKUX KapOOHOBBIX KHUCIIOT,
JUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApOOHOBBIX KUCIOT. IlpencraBurenu BbICIINX
KapOOHOBBIX KHCJIOT: CTE€apUHOBas, NaJIbMUTHUHOBAs, OJIEMHOBAs, JUHO]IE8AS,
JuHONeH08as KACAOThL. CrocoO bl MOMyYeHUs. U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢dupbl. ['omonornueckuit psia, obmas dopmyna, uzoMepus u
HOMeHKIaTypa. PU3NYECKMEe U XUMHUYECKHME CBOMCTBA: TUAPOJMU3 B KHUCION H
LIEJIOYHOU CcpeJie.

Kupsl. Ctpoenue, pu3nyecKre 1 XUMHYECKHE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U meNouHoi cpeae. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPKALMX OCTATKU
HEMNpPEENbHBIX JKUPHBIX KUCIOT. JKuUpbl B ipupoe.

MBp114 KaK COJTU BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JICHCTBHE.

OOuas xapakrepuctuka yriaeBoaoB. Knaccudpukanus yrineBos10oB (MOHO-, 1H-
U noiaucaxapuabl). MoHocaxapuabl: TIOK03a, (pPyKTO3a, rajgakroza, pudosa,
ne3okcupubo3a. duznueckue CBOMCTBA M HaXOXJeHUe B npupojae. dorocuHres.
XUMHUYECKME CBOMCTBA TJIIOKO3bI: PEAKLIUU C YYACTUEM CHUPTOBBIX U AJIBAETUIHO N
TpyNI, COUPTOBOE M MOJIOYHOKHUCJIOE Oposkenue. [IpuMeHeHue TIIOKO3bI, €&
3HaUYC€HUE B JKMU3HEAEATEIBHOCTH Opranu3Ma. Jucaxapuabl: caxaposa, MajbTo3a U
nakTo3a. BoccranapnuBaronye 1 HEBOCCTAHABIMBAKOIIME AUcaxapuabl. [ uaponns
nucaxapunoB. Haxoxnenue B nmpupoje u npumenenue. [lonucaxapuabl: kpaxmad,
JIMKOTEH M 1eitono3a. CTpoeHue MakpoOMOJEKYJ Kpaxmana, TCJIMKOTeHa |
Hearn03el. DU3nyeckue CBOMCTBA KpaxMmaiga M LEJUTIOJI03bl. XHUMHYECKHUE
CBOMCTBA Kpaxmajia: THJPOJIM3, KAaYECTBEHHAs PEaKUUs C HOJOM. XUMHUYECKHUE
CBOMCTBA WEJUIIOJIO3bI: THAPOJIU3, MoJydeHue 3QupoB Leiuitoiao3bl. [lonstue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, ALETATHBIHN HIEJK).



OKCIIEpUMEHTAJIbHBIE METOJIbl HM3Y4YEHHUS BEIIECTB U WX IMpeBpalleHU:
PacTBOPUMOCTD PA3JIMUHBIX CIIUPTOB B BOJE, B3AaUMOJCHCTBHE TAHOJIA C HATPHUEM,
OKHCJIEHUE ATUJIOBOTO CHUPTA B albJCTHJl Ha pacKajl€HHOW METHOU MPOBOJIOKE,
OKHCJIEHHUE STWJIOBOIO CHHUPTA AUXPOMATOM Kaliusi (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPUATIOB), KAuE€CTBEHHBIC pEaKIUU Ha ajlbJAeruibl (C THAPOKCHUIOM
nuammuHcepeopa(l) wu  rugpokcumom  meau(ll)), peakums raunepuHa
ruapokcuaoM Menu(ll), xumuueckue cBOMCTBa pacTBOpa YKCYCHOM KHCJOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bl ¢ ruapokcuaom menu(ll), B3aumonericteue
Kpaxmajia ¢ MOJOM, PEIlIeHHEe IKCIEPUMEHTAIbHBIX 3a1a4 1o TeMaM «CHoupThl U
denonb», «KapboHOBBIE KUCTOTHI. CIIOKHBIE 3P UPBIY.

A30Tco/ep:Kalue OPpraHnYecKne coeJIuHe HUs.

AMUHBI — OpTaHMYECKHE MPOU3BOJIHbIE aMMHuaka. Kinaccudukaims aMuHOB:
amidpaTUIeCKue HW apoMaTHYeCKue;, IEepBUYHBIC, BTOPUYHBIE U TPETUYHHIC.
Crpoenne Mosekyn, obmas dopmyia, Uu3oMepus, HOMEHKJIATypa U (pu3mdecKkue
cBoicTBa. XUMHUYECKOE CBOMCTBA anu(aTHuecKuXx aMUHOB: OCHOBHBIE CBOWCTBA,
AIKWINPOBAaHKUE, B3aUMOJCHUCTBUE MEPBUYHBIX AMHMHOB C A30THCTOM KHCIOTOM.
Comm ankusaMMOHHUS.

AHUIMH — TpEeICTaBUTE]Ib aMHHOB apomaTtudeckoro psjaa. CrpoeHue
aHurHa. B3auMHOe BIUsHHE TPYI aTOMOB B MOJieKyJe aHWIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHunmHa. KauecTBeHHble peakiuu Ha aHWiIuH. CrocoOsbl
NoJlyueHus] U npuMeHeHue anudarudyeckux amuHoB. [lonyueHune aHunIMHA U3
HUTPOOEH301a.

AmuHokucnotel. Homenknarypa u nzomepusi. OTenbHbIE IPEACTABUTENH O-
AMUHOKMUCJIOT: TJMIMH, ananudH. Dusnyeckue CcBOHCTBA aMUHOKHCIOT.
XuMHUYECKUEe CBOMCTBA aAMHUHOKHUCIOT Kak aM(OTEpPHBIX OPTaHHUYECKHUX
COCNMHEHUM, peakuus NOJHUKOHAEHCAUUH, oOpa3oBaHUE NENTUIHOW CBS3H.
buonornyeckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIU3 MENTUA0B.

benku kak mnpuponHbie mnoJmMepbl. [lepBuuHas, BTOpUYHAs U TPETHUUHAS
CTpYKTypa OenKoB. XHMHUYECKHE CBOWCTBAa OCJIKOB: THIPOJH3, JCHATypaIlus,
KauyeCTBEHHBIE PEAKLIMH Ha OCIKHU.

DKCIEpUMEHTAJIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB U HUX MpeBpalleHU:
pacTBopeHue OelIKOB B BOJE, JCHATypamus OEJKOB NpU HArpeBaHUM, IIBETHHIC
peakuuu Ha O€JKH, pelIeHHe OKCIEPUMEHTAJbHBIX 3aJady 1[0 TeMaM
«A3zoTconepiKalue  OpraHUYeCKHEe  COCAMHEHUSA» U «Pacno3naBanue
OPTaHUYECKUX COCIUHECHU .

BpicokOMOJIeKY/ISIDHbIE COeIUHEHMS.

OCHOBHbBIE TIOHATHS XMUMHUU BBICOKOMOJIEKYJSIDHBIX COECIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpU3alMH, CPEIHASI MOJIEKYIsIpHas



macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN —
MOJIMMEP U3aIUS ¥ TI0JIMKOHICHCAIIHSL.

[Monumepabie Marepuanbl. [lmactMacchl  (MMOMUATHIICH, TOJIMIIPOIUJIICH,
NOJIMBUHWIXJIOPU, TMOJIUCTUPOJ, TOJUMETHUIMETAKPUIIAT, MOJUKApOOHATHI,
noJidTUIIeHTepedTanar). YTunuzauus u nepepadoTka miacTUka.

DnacToMephl: HaTypaabHBbII Kay4yK, CHUHTETUYECKHE KayuyyKu
(OyTamueHOBBIN, XJIOPONPEHOBBIN, H30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

Bousiokna: HaTtypalibHbIe (XJIOMOK, MIEPCTh, HIENK), UCKYCCTBEHHbBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CIIELIMAJILHOTO Ha3HA4YECHHUS (Tedon, KeBJap,
AJEKTPONPOBOASIIIUE MOJUMEPHL, OMOpa3iaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAIbHBICE METOJbl HM3Y4YCHHUS BEIIECTB M WX MpEBpaIlCHUM:
O3HaKOMJICHHE ¢ 00pa3laMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC,
KaydyKoB, pEIICHHE OHKCIEPUMEHTAJbHBIX 3a7ady 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH».

Pacuérabie 3agaumn.

Haxoxnenne MoOJeKyJsipHOH (OpMyJIbl OPraHMYECKOTO COEIMHEHUS [0
MacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJIEHUE
MOJICKYJIAPHOU (OPMYJIbl OpPraHUYECKOTO COEIUHEHUs 1o Macce (00BEMY)
OPOAYKTOB CTOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakluu W/ HCXOAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOU (HOpMYyIIbI
OPTaHUYECKOTO BEIIeCTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWMCTB HWJIM CIOCOOOB
NOJIy4€HUsI, ONPENEIICHHE JOJU BBIXOJA NPOAYKTa PEaKUHU OT TEOPETUYECKHU
BO3MOKHOTO.

MeskripeaMeTHbIE CBS3U.

Peanuzanust MeXIpeaMETHBIX CBSI3€U MTPU U3YYECHUU OPTAaHUYECKON XUMHUH B
10 kyacce ocymIecTBISIETCSl 4Yepe3 HCIHOJb30BAHME KaK OOIIMX E€CTECTBEHHO-
HAYYHBIX TOHATHH, TaK W TOHATHHA, NPUHATHIX B OTACJIBHBIX NpPEIMETax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOuue ecTecTBEHHO-HaYYHbIE TIOHATHS: SIBIICHUE, HAy4YHBIN (DakT, runoTesa,
TEOpUs, 3aKOH, aHajliu3, CHUHTE3, Kiaccudukauus, HaOIIOIEHUE, HU3MEpEHHE,
AKCIIEPUMEHT, MOJICJIb, MOJICTTUPOBAHUE.

®u3zuka: MaTrepusi, aroM, JJIEKTPOH, TMPOTOH, HEWTPOH, MOJEKYa,
SHEPTeTHUYECKU YpPOBEHBb, BEIIECTBO, TeEN0, O0BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (U3MUECKHE BEIWYUHBI, C€AUHULIBI M3MEPEHUs, CKOPOCTh, IHEPTUf,
Mmacca.

buonorusi: knetka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MeETabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIA U TeTepOoTpPOHBIM THUI MUTaHUS, OpPONKEHUE,



doTocuHTEe3, IBIXaHWE, OCNKH, YTJICBOIbL, XHUPBI, HYKIECHHOBBIE KHUCJIOTHI,
(bepMeHTHI

['eorpadusi: mone3Hple HCKOMaeMbIe, TOIIUBO.

TexHoNoTMs: THUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATBHOTO MUTAHUS,
MOIOIIIHE CPEACTBA, MaTEPHAIIbl U3 UCKYCCTBEHHBIX 1 CHHTETHUECKUX BOJOKOH.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMNHN
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O OEPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

B cootBercTBHE C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOA0OM B CTPYKTYpPC
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS NpeameTra «XUMHUS» Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHUS BBIICNCHBI CIEAYIONIHE COCTaBISIONIME: OCO3HAHHE
00YyYarolUMHUCST POCCUMCKOW TpaxJAaHCKOW WIAECHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEJIbHOCTH U CaMOOIIPEIEJIECHUIO; HATMYNEe MOTUBALIMU K
00y4eHHUI0; TOTOBHOCTb M CHOCOOHOCTH OOyYaroU[MXCS PYKOBOJACTBOBATHCS
IMPUHATBIMU B 06]_L[€CTBC nmpaBujJiaMM W HOpMaMH TIIOBCACHUA, HAJININUC
IPaBOCO3HAHUS, YKOJIOTUIECKOU KYIBTYPHI; CIOCOOHOCTh CTABUTH 1IEJIM U CTPOUTH
KU3HEHHBIC TJIaHbL.

JIuuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMUS»  OTpPaxarT
c()OPMHUPOBAHHOCTh OIbITA MO3HABATEIBHOW U MPAKTUUYECKOW AEATeNbHOCTH
00yyJaroluxcs B MpoLecce peainu3auuu 00pa3oBaTeIbHON JeATEIbHOCTH.

JIndHOCTHBIE pe3yJNbTaThl OCBOCHHS TMpeaMera «XUMHS» OTpakaroT
c(OPMUPOBAHHOCTh OIBITA I[MO3HABATENBHOM U TMPAKTUYECKOU JesITEIHHOCTU
00yyJaroluxcsi B MPOLECCe peanu3aluu 00pa3oBaTeNIbHON NI€ITeIbHOCTH, B TOM
YHUCIIe B YaCTH:

1) rpa:kaaHCKOr0 BOCIIMTAHMS

OCO3HaHMsI 00YYAIOIMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00A3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IIPaBOMOPSIIAKY;

NPEICTaBJICHUSI O COIMAJbHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHU M B KOJIJICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4E€OHBIX M IMO3HABATEJbHBIX 3a7a4, BBHINIOJHEHUU
XUMHUUYCCKUX IKCIICPUMCHTOB,

CHOCO6HOCTI/I IMOHUMATb W IMPUHUMATb MOTHBBI, HAMCPCHHA, JIOTUKY U
apTyMEHTBI APYTUX NPU aHAJIU3€ PA3IMYHbBIX BUJOB YUEOHOU e TENIbHOCTH;

2) NIATPUOTHYECKOTO0 BOCTTUTAHUSA:

LHEHHOCTHOTO OTHOILIEHHS K HMCTOPUYECKOMY U HAYYHOMY HACIEIHIO
OTCUECTBCHHOMN XUMMUU;

YBaKEHHUSI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTUUYECKOTO
NPWIOKEHUSI XUMHUU, OCO3HAHUS TOrO, 4YTO JaHHbIE HAyKU €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAaOJIIOJICHUHM, KPOMOTIMBBIX ASKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPy a YYEHBIX U MPAKTUKOB;



MHTEpECa W TMO3HABATEJIbHBIX MOTHUBOB B TOJYYCHHUH M MOCJIEIYIOIIEM
aHaim3e MHGOPMAIUKM O MEPEAOBBIX JOCTIKCHUSX COBPEMEHHOM OTEUECTBEHHO U
XMWY,

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MMOBEACHHUS ;

CHOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBSI3AHHBIE C XUMUYECKUMU SIBICHUSIMH,
U IPUHUMATh OCO3HAHHbBIE PEUICHUS, OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYNKU CBOUX TOBApUIIEH C
MO3ULMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUSA ITOCJIECIACTBUU
MOCTYTIKOB;

4) GopMHUpOBaHUS KYJIbTYPbI 310POBbS:

NOHUMAaHUsA I[EHHOCTEeW 370poBOTO M Oe3omacHoro ooOpa3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY (DU3HYECKOMY U
MICUXUY ECKOMY 3/I0POBBIO;

coOmoaeHnsT TpaBuil 0€30MacHOro oOOpalleHus ¢ BeleCTBaMH B OBITY,
MOBCEHEBHOM )KU3HU, B TPYJOBOM J€SITEIbHOCTH;

NOHUMAaHUS IIEHHOCTH TMPaBWI WHAUBHIYaIbHOTO U  KOJIJIEKTHUBHOTO
0€301acHOTO MOBECHUS B CUTYAIIUSIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUA TOCJEACTBUM M HENPUSATHUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KypeHUs);

5) TPy10BOT0 BOCIUTAHHUSA:

KOMMYHHKAaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BaTEeIbCKOM
NeATCIPHOCTH, OOINMECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JAPYTMX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTHBHOE YYacTHE€ B pEIICHUU NPAKTUYECKUX 3ajad
COIIMAIBHOM HANpaBJICHHOCTH (B paMKax CBOET0 KJjacca, IKOJbI);

WHTEpeca K MPaKTUIECKOMY M3yUCHHIO MPOdeccHil pa3auaHOro poja, B TOM
YUCJIC HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN 110 XM UH;

YBa)KEHUS K TPYIY, JIOASM TPYa U pe3yJibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY HMHIUBUAYAIBHON TpaeKTOpPUHU
oOpazoBanus, Oynymiedl mpodeccud W peanu3anru COOCTBEHHBIX >XU3HEHHBIX
IUIAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMUHU, UHTEPECOB U
noTpeOHOCTEeH 00I1IIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKHU LEJeCOOOpPa3HOr0 OTHOIIEHUS K NPHUPOJIe KaK HCTOUYHHKY
CYLIIECTBOBAHHUS )XKMU3HU Ha 3eMJIE;

NOHUMAaHUs TJ00aJBHOTO XapakKTepa HJKOJOTUYECKUX NpoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJHON U COLIMATBHOM Cpeibl;



OCO3HAaHUSA HEOOXOJUMOCTH HCIIOJIB30BAHUS JIOCTHKEHUN XUMHH JJISt
peuIeHus BONPOCOB PAlMOHAIBHOTO MPUPOAONOIb30BAHMS

AKTUBHOTO HENPUATHS  JIEMCTBUM, NPUHOCIIIMX BpEI OKPYXKarolleu
OPUPOJIHON Cpele, YMEHUs MPOTHO3UPOBATH HEOJIArOMPUSITHBIE IKOJOTHUYECKUE
MOCJIEICTBUS IPEANPUHUMAEM bIX IEMCTBUI U NPEIOTBPAIATh UX;

HaJIM4Usl PA3BUTOTO 3KOJOTHYECKOTO MBIIUIEHHUS, SKOJIOTMYECKON KYJIBTYPHI,
OIIBITA NEATENbHOCTH DKOJIOTUYECKOU HaINpPAaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBAaTbCSI MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHOM M COLMAIBHOM
NpaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO TPOTHUBOCTOATH HJICOJOTHHU
xemopoouu;

7) HIEHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAYKH ¥ OOILIECTBEHHOM MPAKTHUKU;

NOHUMAaHUs CHeIUPUKKA XUMHM KaK HayKd, OCO3HaHUS €& poiu B
GbopMUpPOBaHMU PAllMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IEJOCTHOTO
npeacTaBjeHus: 00 OKPYKaloIleM MUPE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEM U peleHHu NpoOJeM COXpaHEHHUs
MIPUPOJHOTO PABHOBECHS

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHUHU I  COBPEMEHHOM
LMBUIIM3allMA: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTU WU BAXHOW pPOJM B
CO3JJaHUU HOBOM 0a3bl MaTepUabHON KYJIbTYpPHl, B pEIIEHUH TI00aTbHBIX
npoOJieM YCTOWYMBOTO PAa3BUTHUSA YEIIOBEUECTBA — CBHIPHEBOM, IHEPTETHUUECKOM,
NUIIEBOI M HKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTUU MEAULIMHBIL, 00ECIIE€YEHUU
YCJIOBHUM YCHENIHOTO TPYJa U DKOJIOTUYECKH KOM(OPTHOM KU3HU KaXJAOTO YieHa
oO1ecTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHUSA, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCHOJBb30BaTh
NOJlydaeMble 3HAHUS Ui aHaJIu3a U OOBSICHEHHS SIBJICHUH OKPY)KAIOUIEro Mupa M
MPOUCXOISAIIUX B HEM M3MEHEHUN, YMEHHUSI JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHHS HA
OCHOBE HAayyHbIX (AKTOB M HMEIOIIUXCS MJaHHBIX C MEJIbI0 MOJTyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HCTOJb30BaTh XMMHYECKHE 3HAHUS IS
peuieHus mpo0JieM B PEAIbHBIX )KU3HEHHBIX CUTYaIHSIX;

MHTEpEeca K MO3HAHUIO, UCCIEA0BATENbCKON EATEIBHOCTH;

TOTOBHOCTM MU  CHOCOOHOCTM K  HENPEphIBHOMY  O00pa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM 1O XHMHUHU B
COOTBETCTBUHU C KHU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TpyZAa B pa3iMuHbIX chepax npodeccuoHaabHOU
NEeSATEIbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yJabTaThl OCBOCHUS MPOTpaMMbI IO XUMHUU Ha YpOBHE
cpeaHero oo1ero o0pa3oBaHus BKIFOYAIOT:

3HAYUMbIE I dbopMupoBaHUsS ~ MHPOBO33PEHMUS oOyyJarouuxcs
MEXIUCITUTIIIMHAPHBIE (MEXKIpPEIMETHbIE) OOIIEHayYHbIe TOHSATUS, OTpakaroliue
IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa W CHEIU(PUKY METOJA0B TO3HAHUSA,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIEeCTBO, YHEPTHUS, SBJICHHUE,
MPOIIECC, CUCTEMA, HAyYHbIH (haKT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEeOpHs, UCCIICNOBaHNE, HAOIIOICHNE, U3MEPEHUE, IKCTIEPUMEHT U JAPYyTHE);

yYHUBEpCaJbHbIE y4uyeOHBbIE JeWCTBUS (TMO3HABaTEJIbHbIC, KOMMYHUKATUBHBIC,
PEryJISITUBHBIE), o0ecreunBarOIINe dbopmupoBanue (G YHKIIMOHAJIBHO 1
TPaMOTHOCTH M COIMAIbHON KOMMETEHIIMH 00yJaroIuXcs;

CIIOCOOHOCTD 00yJarommuxcs HCIIOJIL30BATh OCBOCHHBIC
MEXIUCITUTIIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUA W YHUBEpCAJIbHBIC y4eOHBIC
JIEUCTBUS B ITIO3HABATEJILHOW U COLMATIBHO M ITPAKTHKE.

MeranpeamMeTHbple pe3yiabTaThl OTPAXKAIOT OBJAJEHHE YHHBEPCATBHBIMHU
y4eOHBIMU  TO3HABATEIBHBIMH, KOMMYHHKAaTUBHBIMH UM  PETYISITUBHBIMU
JIEUCTBUSIMHU.

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHbIC YYeOHbIC IeHCTBHUSA

1) 0a3oBbIe JIOTHUYECKHUE eHCTBUS:

caMOCTOSITeTbHO  (OPMYJNIHpPOBaTH M aKTyaJU3UpOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeneNsaTh LEeIu JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YIIBTAThI A€ATeIbHOCTH C TIOCTABJICHHBIMU 1EISIMU;

UCMOJBb30BATh MPH OCBOCHUU 3HAHWUNA NPUEMBI JIOTUYECKOTO MBIIIICHHUS
BBIICJISITh XapaKTepHble NMPU3HAKA MOHATHM W yCTaHABIMBATh MX B3aUMOCBS3b,
UCMOJIb30BaTh COOTBETCTBYIONIME MOHATHUS AJIs1 OOBICHEHHS OTAENbHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpPATh OCHOBAaHUA U KPUTEPHU JUIsI KJIacCU(PHUKAIMU BEIIECTB MU
XUMUYECKUX PEAKIIUM;

yCTaHAaBJIMUBATh MNPUYUHHO-CJIECJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTHh JIOTUYECKUE pacCykAeHHs (MHAYKTHBHBIC, JEOyKTUBHBIE, IO
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEUUS B PaCcCMaTPUBAEMBbBIX
SIBJICHUSX, OPMYITUPOBATH BHIBOBI U 3aKJIIOUCHHUS

NPUMEHSATH B MPOILIECCE MO3HAHUS HCIOJIb3yeMble B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNH, PE0OPa30BHIBATH MOICJIBHBIC TIPEACTABICHUS — XUMUIECKUU
3HaK (CHMBOJI) DJJIEMEHTa, XHMHUYeckas QopMmyna, YpaBHEHHE XHUMHUYECKOU



peakuuy — TMPHU PEIICHUW YYeOHBIX IMO3HABATENBHBIX U MPAKTHUECKHUX 3ajad,
NPUMEHSTH Ha3BaHHBIC MOJICIIbHBIC TIPEACTABIICHUS JIJIS1 BBISIBJICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe UCCJIE0BATEbCKHE e HCTBUS:

BJIJIETh OCHOBAaMHU METOJOB HAYYHOTO TMO3HAHUSI BEIIECTB U XUMHYECKHUX
peaxkuuu;

dbopMyIMpoBaTh LI U 33J]a4l UCCIIEIOBAHUS, UCIOJIb30BaTh MOCTABICHHbIE
U CaMOCTOSITENILHO C(HOPMYJIUPOBAHHBIE BOIMPOCHI B KadeCTBE HMHCTPYMEHTa
MO3HAHUA W OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABWIBHOCTHU
BBICKA3bIBAEM bIX CYKJCHUIL;

BJIAJIETh HABBIKAMHU CaMOCTOSITENIbHOTO TIUJIAaHUPOBAHHUS M  TIPOBEACHUS
YUEHUYECKUX JKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOIATh 32 XOJI0M
nporiecca, CaMOCTOSITEIRHO MPOTHO3UPOBATh €ro pe3yJsibTaT, (OopMYyJIUPOBATH
0000111eHUSs U BBIBOAbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTUET O POJICTAHHO U PaboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOM HCCIEIOBATENLCKOW M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATh CHOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PpEIICHUs NPAKTHUYECKUX 3a/lady, MNPUMEHEHUIO Pa3IMYHbIX
METOJI0B [TO3HAHUS.

3) paGorta c nuHpopmanueii:

OPUEHTHPOBATHCS B PA3JIMUYHBIX MCTOYHHMKAX UHPopManuu (HAY4IHO-
NOMyJISIpHAsE JUTEpaTypa XHUMHYECKOTO COJIEp)KaHMsl, CIPaBOYHBIE TOCOOHMS,
pecypchl MHTepHeTa), aHanM3upoBaTh WHPOPMAIUIO PA3IUYHBIX BUAOB U GHopM
npeIcTaBJICHUs, KPUTHUYECKHU OIICHUBATh e JIOCTOBEPHOCTH u
HEMPOTUBOPEUUBOCTE;

bopMyIMpoBaTh 3anpoChl U NPUMEHATH Pa3IMYHbIE METOAbI MPHU MOUCKE U
oTOope wuHpOpPMAIMK, HEOOXOAMMOMN JJII BBITIOJHEHUS YYEOHBIX  3aja4
OIPEAEIEHHOTO TUIIA;

npuoOperaTh OMNBIT MCHOJB30BAHUS HHQPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U pa3IUYHbIX TOUCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QopMy  MpeCTaBICHUS
uHpopManuu (CXembl, rpauKu, AUarpaMMBbl, TAOJIHIL, PUCYHKHU U IPYTHE);

UCTOJIb30BaTh HAy4YHBIM S3BIK B KayecTBE CpeACTBA mpu padboTe cC
XUMHUYECKOM wuHpOpMalMel: NPUMEHATh MeXnpeaMeTHble (dusuueckue u
MaTeMaTu4ecKue) 3HaKu U CUMBOJIbL, (HOPMYITbl, a00peBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATb 3HAKOBO-CUMBOJHUYCCKHUC CPEACTBA HATTLIIHOCTH.

KOMMyHI/IKaTHBHbIe YHUBEPCAJTbHBIC y‘leﬁﬂble JeHCTBHUSL:



3a71aBaTh BOIPOCHI IO CYILIECTBY 00CYXaaeMOi TeMbI B X0JI€ AUanora u/uiu
JUCKYCCHHU, BBICKA3bIBaTh e, (GOPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHTEJIPHO BBITIOJTHEHHS TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIAaTh C IPE3CHTAIMCH pPE3yJbTAaTOB ITO3HABATEIbLHON JCSITCIBHOCTH,
MOJTy4€HHBIX CAMOCTOSTEIIBHO UJIM COBMECTHO CO CBEPCTHUKAMH ITPHU BBITIOJHCHUH
XHUMHYECKOTO SKCIEPUMEHTa, MPAKTUUYECKON pabdOThl MO HCCIICIOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, Pean3aui y4eOHOTO MPOeKTa, U (HOPMYIUPOBATH BHIBOIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCICIOBAHUN MyTEM COTJIACOBAHMS IMO3WIIMIA B
X0J1e 00CYXIeHHs 1 0OMEHAa MHCHUSIMHU.

PerynssiTuBHbIe YHUBepCaJIbHbIe y4eOHbIEe NeCTBUS:

CaMOCTOSITETFHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
JESTENBHOCTh, OmNpeaensss e€ [elu W 3aJadd, KOHTPOJHPOBAaTh W 10 Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh TpeajaraeMblii ajJrOpUTM JNEUCTBUN TIpU
BHITIOJIHGHUU YYE€OHBIX M HCCIEOBATEIbCKUX 3aj7ad, BHIOMpaTh HauboJiee
3¢ exTuBHBI crnocod UX pemieHuss ¢ Y4ETOM IMOJYyYEHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBJIATH CaMOKOHTPOJIb JAESITEIbHOCTH Ha OCHOBE caMoOaHallu3a M
CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIE pe3ysbTaThl OCBOCHUSI MPOTPAMMBbI IO XUMUH Ha YIIIyOJIEHHOM
YpOBHE Ha ypOBHE CPEIHEro 0OIero oopa3oBaHMs BKIIOYAIOT CrEIUpUUIECKUe
JUTA y9eOHOTO TIpeMeTa « XUMUsS» HaydHbIC 3HAHUS, YMEHUS ¥ CTIOCOOBI JCHCTBHIA
10 OCBOCHHIO, MHTEPIPETAIIMU U MPEeoOpa30BaHUIO 3HAHUMN, BUABI AEATEIbHOCTH
M0 TIOJIYYCHUIO HOBOTO 3HAHWS YW MPUMEHEHHUIO 3HAHUN B Pa3IWYHBIX y4eOHBIX
CUTYyalUsiX, @ TAKXKE B PEATbHBIX )KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C Xumue. B
nporpaMMe 1O XHMHHU TMpEAMETHbIe pe3yJIbTaThl MPENCTABICHBI IO TO0JaM
U3Yy4CHUS.

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «Opranudeckass XUMUS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TMPEJCTABJICHUNA: O MECT€ U 3HAYCHHH OPTraHUYECKOU
XUMHUU B CHUCTEME €CTECTBEHHBIX HayK U €€ poJu B 00ECIEYEHUH YCTOWYUBOTO
Pa3BUTHUS YEJIOBEUYECTBA B PEUICHUHU MPOOJIEM 3KOJOTMYECKOM, SHEPTETUUECKON U



NUIIEeBON 0€30MacHOCTH, B Pa3BUTHH MEAHIIMHBI, CO3JIaHUM HOBBIX MaTEpHUAJoB,
HOBBIX HUCTOYHUKOB SHEPIUH, B obecrieueHUn palMOHAaIBHOTO
IPUPOJIONIONIB30BAHUS, B (DOPMHUPOBAHUK MHUPOBO33PEHUS U OOIICH KYIbTYpPHI
YeJIOBEeKa, a TaKKe DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHHUSI K CBOEMY
3I0POBBIO M IPUPOJHOM CPENE;

BIIAJICHUE  CHCTEMOW  XUMHYECKMX  3HAHHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAOIIME MMOHATHS — XUMAYECKAM 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAs
oboyiouka aroma, S-, P-, d-aTOMHBIC OpOHWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMma, THOpUAM3alMs aTOMHBIX OpOuTaned, HOH, MOJEKYyJa,
BAJICHTHOCTD, JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMAYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIepOIHbIN CKeNeT, (PyHKIIMOHAIbHas
Tpynmna, paaukal, CTPYKTypHbie GopMylbl (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIE), M30MEpUsl CTPYKTypHass MU TPOCTpaHCTBEHHass (TeoMeTpuyecKas,
ONTHYECKasi), HM30MEPhbl, TOMOJIOTHYECKUU psii, TOMOJIOTHU, YTIEBOJAOPOIbI,
KHCJIOPOJI- U a30TCOAEPKAIIUE OPraHUYECKUE COCIUHEHUS, MOHOMEP, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE COCIMHEHHUS; TEOPHUH, 3aKOHBI
(mepuoamueckuii 3akoH J[. M. MenzaeneeBa, Teopus CTPOCHUS OPraHUYECKUX
BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BELIECTB, 3aKOH COXPAaHEHHUS
U TPEBpAIICHUS DSHEPrUM TPU XHUMHUYECKUX peaklusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMUMHUH, MUPOBO33PECHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJIEHUI; MPEACTaBICHUS
0 MEXaHU3MaxX XUMHUYECKUX PEaKUUid, TEPMOJAMHAMHYECKUX M KHHETHUYECKHUX
3aKOHOMEPHOCTSX UX MIPOTEKaHMsI, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKyJIaX (MHIYKTUBHBIA U Me30MepHbIi 3P exTrl, opuenTanTsl | u Il pona);
(bakToIOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, MOJY4YEHUU U OE30MaCHOM
UCMOJb30BAHUM BAKHEMIIMX OPTaHMYECKUX BEHIECTB B OBITY U MPAKTUYECKOM
NEeATEIbHOCTH  4YeJOBeKa, OOLIMX  HAay4YHbIX MPHUHLIUNAX  XUMHUYECKOTO
POU3BO/ICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIEpepabOTKU HePTH);

c(hOPMHUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEPHbIC MPU3HAKH TOHSITHH,
YCTaHaBJIMBAaTh WX B3aWMOCBA3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHATHUS IPH
OINMCAaHUU COCTABA, CTPOEHHUS U CBOWCTB OPraHUYECKUX COCNHEHUN;

chOpMUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUUYECKYK0 CUMBOJIMKY JUISI COCTABJIEHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUS XHMHUYECKUX PEAKIUN M PacKpbIBaTh MX CYLIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUMH  IOCPEACTBOM  COCTAaBJIEHUSA
AJNIEKTPOHHOTO OanaHca H3TUX peakuui, peakuuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEHUH;



W3rOTAaBJIMBATH MOJEIHM MOJIEKYJI OPTaHMYECKUX BEUIECTB JJIsl WILTIOCTPAIUU
X XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS

chOpMHUPOBAHHOCTh YMEHUM: yCTaHABJIMBATh MPUHAIJICKHOCTh HM3yUYCHHBIX
OpPTaHUYECKUX BEHIECTB MO UX COCTaBy M CTPOCHUI0 K OMNpeAeIEHHOMY
KJIacCy/Tpymine COEAWHEHMM, JaBaTh KM Ha3BaHUS [0 CHUCTEMaTUYECKOU
Homenkiarype (IUPAC) m npuBOIWUTh TpUBHAIBHBIC HA3BaHWS IS OTICIILHBIX
Npe/CTaBUTENICH OPTaHMYECKUX BEHIECTB (STHJICH, alleTUJICH, TOJIYOJI, TIUIIEPHH,
STWICHTJIUKOJb, (eHON, (OopManbIeruj, aleTalbIerui, aleToH, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsI, OJICMHOBAsI, AJbMUTUHOBAS KHUCJIOTHI,
TJIWAIWAH, aJlaHWH, MajabTo3a, PpYyKTO3a, aHWJIWH, JAWBHHWI, U30TPEH, XJIOPOTPEH,
CTUPOJI U IPYTHE);

cOPMHUPOBAHHOCTh YMEHHS OMNpPEACTATh BHUJ XHUMHUYECKOW CBSI3U B
OpPTaHUYECKUX COCIMHEHUAX (KOBAJICHTHAsT W HOHHAS CBS3b, OG- M T-CBA3b,
BOJIOPOJHAS CBS3b);

cOpPMHUPOBAHHOCTh YMEHHSI TPUMEHSTH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTtnepoBa a5t 00bsiCHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nuecKkne W XUMHUYECKHE CBOMCTBA TUIMWYHBIX MPEICTABUTENCH Ppa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: ATKAHOB, [UKJOAIKAHOB, aJIKEHOB, aJIKaJHECHOB,
QIKWHOB, AapOMAaTHUYECKUX YTIEBOJOPOJIOB, CIUPTOB, albJErUI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CJIOXKHBIX 3PHUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCIIOT, OEJKOB, YTJIEBOJAOB (MOHO-, NIU- M TMOJMCAaXapHI0B),
WUIIOCTPUPOBATh ~ TEHETHMYECKYI0  CBA3b  MEXJIY HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

chOpPMHUPOBAHHOCTh YMEHHS TOJATBEPXAATh HAa KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCHUMOCTH PEAKIIMOHHOM CITIOCOOHOCTH OPTraHUYECKUX COCIMHEHUN OT
KPaTHOCTH W TUIA KOBAJIEHTHOM CBs3U (G- U T-CBS3H), B3aUMHOTO BIIMSIHUS aTOMOB
U TPYTIIT aTOMOB B MOJICKYJIaX;

c(OpMHUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Celpbsi  (HeTh, NPUPOAHBIM Ta3, YTrojib), CIOCOOBI €ro IepepadoTKu U
MPAaKTUYECKOE MPUMEHEHHE MPOTYKTOB MEpepadoTKu;

c(OpMHUPOBAHHOCTh BJAJICHUSI CHUCTEMOU 3HAHUW O ECTECTBEHHO-HAYYHBIX
METOJaX IMO3HAaHUs — HAOJIIOJCHUU, U3MEPECHHUH, MOJCIUPOBAHUM, DKCIIEPUMEHTE
(peanbHOM M MBICIICHHOM) U YMEHHS TPUM CHATH 3TU 3HAHUS

chOpMHUPOBAHHOCTH YMEHHUSI NPUMEHSTh OCHOBHBIC oTiepanu
MBICTTUTENIBHOW JEATeIBHOCTH — aHajdu3 W CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMAaTH3alIMI0, BBISIBICHUE MPUYHUHHO-CIEACTBEHHBIX CBSI3€W — ISl U3Yy4YEHUSA
CBOMCTB BEIECTB U XUMHUYECKUX PEAKIINH;

c(hOPMHUPOBAHHOCTh YMEHU: BBISIBIISITH B3AaUMOCBSI3b XUMHUUECKUX 3HAHHUH C
MNOHATHSIMHU U TIPEJICTABJICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MNPEAMETOB IS
0oJiee OCO3HAHHOTO TOHUMAaHHSI CYIIHOCTH MAaTEpHUAIbHOTO €IWHCTBA MUpA,
UCIOJb30BaTh CUCTEMHBIE 3HAHUS [0 OPraHUYECKOW XUMHUHU JJIs1 OOBSCHEHUS U
NPOTHO3UPOBAHMUS SIBIICHUI, UMEIOUIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

chOPMHUPOBAHHOCTh YMEHUM: TPOBOAUTH PACUYETHl IO XUMUYECKUM
dbopmylaM U ypaBHEHUSIM XMUMHUYECKUX PEAKIU C MCTOJIb30BaHUEM () M3UUECKUX
BeIMuuH (Macca, 00BEM Tra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJHUYECTBEHHOM CTOPOHBI: PACYEThl IO HAXOXKIACHUID XUMHUUYECKOU
dbopMyIIbl BEIIeCTBA MO W3BECTHBIM MAaCCOBBIM JIOJISIM XUMUYECKHX JJICMEHTOB,
NPOJYKTaM CTOpaHus, IJIOTHOCTH ra3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, AHAM3UPOBATH U OIICHUBATH
C TMO3UIMH  DKOJOTHMYECKOM  Oe30MacHOCTH  MOCHEACTBHS ~ OBITOBOM U
MIPOU3BOJCTBEHHON JEITEILHOCTH YEJIOBEKa, CBS3aHHOW C TmepepaboTKoM
BELIECTB, UCIOJb30BaTh MOJYYEHHbIE 3HAHUS JJI NIPUHATHS TPAMOTHBIX PEIICHUN
npoOJieM B CUTYaIlUsAX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHMIl: CaMOCTOSATENBHO IUIAHUPOBATh M TPOBOIUTH
XUMHUYECKUI HKCIEPUMEHT (TMOJy4eHHE W H3Y4YEHUE CBOICTB OpraHUYECKUX
BEILIECTB, KAYECTBEHHBIC pEAKLIHUU YTIE€BOJAOPOJOB pAa3IUYHbIX KJIacCOB U
KHCJIOPOJICOJIEPIKAIIMX OPTaHUYECKUX BEILECTB, PEIICHUE IKCIEPUMEHTATbHBIX
3aa4y IO pAaclO3HABAHUID OPTraHUYECKUX BEIIECTB) C COOJIIOJICHUEM IPABUII
O0e3omacHOTO oOOpalieHus ¢ BelleCTBAMU M J1abOpaTOPHBIM O00OpPYJOBaHUEM,
dbopmynmupoBaTh I€1b MCCIEAOBAaHUS, NPEACTABISITH B pa3iudyHou (opme
pe3yJIbTaThl IKCIEPUMEHTA, AHATM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHU:

co0JIro/1aTh MpaBuIa SKOJOTHUECKU IEJIECO00pa3HOTO MOBENEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LIEJSIX COXPAHEHUSI CBOETO 3/I0POBBS, OKpYXKaOIIEH
MPUPOJHOUN CPENbl U JOCTMKEHUSA €€ YCTOUUMBOTO PA3BUTHS ;

OCO3HABaTh OINACHOCTh TOKCHYECKOTO [JEHCTBUS Ha >KUBbICE OPraHU3MBbI
onpeAenEHHbIX OPTAHUYECKUX BEIECTB, MOHUMas cMbIch nokazarens [1K;

aHAJIM3UPOBATH 1EJECO00PA3HOCTh MPUMEHEHHS OPTaHUYECKHX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUYKH 3pEHUS COOTHOIIEHUSI PUCK-TIOJB3a;

c(OpPMHUPOBAHHOCTh YMEHHH: OCYIIECTBJIATh II€JICHATIPABICHHBINH TMOUCK
XUMHUYECKOW MHPOPMALIMK B Pa3JIMYHBIX UICTOYHHUKAX (HAy4YHast U y4eOHO-Hay4YHas
JUTEparypa, cpelcTsa MaccoBoi uHpopmauuu, MiuTepHer u apyrue), KpUTUYECKU
aHAJIM3UPOBATH XMMHUYECKYI0 MHPOpMaIHIo, epepadaTbiBaTh €€ U HUCHOJIb30BATH
B COOTBETCTBUM C IMOCTABJICHHOUW y4eOHOM 3a1auei.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHMe pa3ieJioB U TeM KoumnyecTBo yacos JJIeKTPOHHBbIE
n/n MPOr pAMMbI Bcero KouTtposbubie | IlpakTuyeckue | (uudposbie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcebl
Pa3nen 1. TeopeTyeckue 0OCHOBBI OPraHu4ecKoOil XUMHH
11 IIpenmet oprannyeckoi xumuu. Teopus 8 1
CTPOCHHUS OPraHUYECKUX COeJMHEHUN A. M.
Byrneposa
Hroro mo pazueny 8
Paszgea 2. YrieBogopoabl
2.1 [IpenenbHbBIE YIIIE€BOIOPOIBI — ATKAHBI, 5
[IUKIIOATIKAHBI
2.2 HenpenenbHbIe yriieBOAOPOIBI: aJIKEHBI, 14 1 1
aJIKaIMEHBI, ATTKUHBI
2.3 ApomaTHyecKue yrieBo10po/ibl (apeHbI) 8
2.4 [IpupoiHble HCTOYHUKH YIIIEBOAOPOJIOB U 4
ux nepepadoTka
2.5 ["asioreHnpon3BOJHBIE YTIIEBOAOPOIOB 4 1
Hroro no pazneny 35
Paznea 3. Kucinopoacoaepskainiue oprannieckmue coe/MHEeHU s
3.1 Cruptel. DeHon 11 1
3.2 KapOoHunbpHBIC COSMHEHUS: allbJICTH/IBI 1 21 1
keToHbl. KapOoHoBbIe KuCI0THI. ClI0KHbIE
s¢upsL Kupbl
3.3 VrneBoasl 9 1
Hroro no paszneny 41
Pa3nen 4. Asorcoaepkanue opranuyecKue coeJMHHEHUS
41 | AMuHBI. AMUHOKUCTOTHL. benku 12 1 2
Hroro no pazneny 12

Pasznea

5. BICOKOMOJIEKYJISIPHBbIE COETHHEHHUSI




5.1 | BrICOKOMONIEKYIISIPHBIE COEIMHEHUS 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB T10 [TPOI'PAMME 102




ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosmuecTBo yacoB Mara JJ1IeKTPOHHBIE U (pOBbIE
n/ Bcero KoHTposbHBI IIpakTyecku | H3YYEeHHS o0pa3oBaTeJbHbIE pPeCypchl
n e padoTbI e padoTbI
IIpenmeT u 3HaueHue 1 https://resh.edu.ru/subject/lesson/
OpraHN4YeCcKON XUMUH, 6149/start/170388/
IIPE/ICTABICHUE O
MHOTroo0Opa3uu OpraHuYeCKuX
COEIMHEHUI
DIIEKTPOHHOE CTPOEHUE aTOMa 1 https://www.youtube.com/watch
yriepoja (OCHOBHOE U ?2v=dsxIPuChhfw
BO30Y)XJIEHHOE COCTOSHUS).
BanenTHbIE BO3MOXHOCTH
aToma yriiepona
XUMHUYECKas CBA3b B 1 https://www.youtube.co/
OPraHU4YCCKNX COCANHCHUAX.
MexaHu3Mbl 00pa30BaHU
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus 1 https://lesson.edu.ru/lesson/c935
OpPraHMYeCKUX COCTUHEHUN A. ab8c-ab0e-4¢59-9dcf-
M. Byrneposa 20517ae4b52e
Buast nzomepuu: 1 https://lesson.edu.ru/lesson/c935
CTPYKTYypHas, a58c-ab0e-4¢59-9dcf-
IIPOCTPAHCTBEHHAS. 20517ae4b52e
DnexTpoHHbIE 3P PEKTHI B
MOJIEKYJIaX OPraHUYECKUX
COCIUHEHNI
[Ipencrasnenue o 1 https://lesson.edu.ru/lesson/726e

Kiaccudukaniu u
CHCTeMaTH4ecKas

e099-e1a9-410f-b8be-

b4cb589aeadl



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.youtube.com/watch?v=dsxIPuChhfw
https://www.youtube.com/watch?v=dsxIPuChhfw
https://www.youtube.co/
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1

nomenknarypa (IUPAC)
OpPraHMYECKHUX BEIIECTB

7 Knaccudukanus peakimii B https://lesson.edu.ru/lesson/726e

OpraHN4YeCcKON XUMUHN e099-e1a9-410f-b8be-
b4ch589aeadl

8 KontponsHas pabora

9 AJIKaHEI: TOMOJIOTTYCCKHUI https://lesson.edu.ru/lesson/4da3
psn, obmas hopmyna, 1505-652d-4916-9e7c-
HOMEHKJIATypa ¥ U30MEPHS, 56e88b39bb24
AJICKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

10 dOu3nyecKrue U XUMHYCCKHUE https://resh.edu.ru/subject/lesson/
CBOMCTBA aJIKAHOB 6151/start/149993/

11 Haxoxnenue ajakaHoB B https://multiurok.ru/files/urok-
npupoze. CriocoObl oTydeHus prezentatsiia-po-khimii-alkany-
Y IPUMEHEHHE AJIKAaHOB 10-klass-1.html

12 [ukmoankaHbl: o0mas https://nsportal.ru/shkola/khimiy
¢dbopMyna, HOMEHKJIaTypa 1 a/library/2018/05/13/tsikloalkany
M30MepHsi, 0COOCHHOCTH
CTpOCHI/ISI U XUMHUYCCKHNX
CBOMCTB, CITOCOOBI MTOJTyYECHHUS
Y IPUMEHCHHE

13 Pemenune pacuéTHbIX 3a/1a4 Ha
ompeieTICHUE MOJICKYIIPHOM
(bOpMyITBI OPraHIYECKOTO
BEILECTBA IT0 MACCOBBLIM JOJISIM
ATOMOB 3JICMCHTOB, BXOOAIIU X
B ero coctaB. CucTeMaTH3aIus
u 0000IIeHNE 3HAHUH 110 TEME

14 AJKCHBI: TOMOJIOTHYECKHI https://resh.edu.ru/subject/lesson/

psn, obmmas hopmyna,
HOMEHKJIATypa, SJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE

5412/start/212563/



https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
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https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
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https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

Mouiekyn. CTpyKTypHasi U LHC-
TpaHC-U30MepUs AIKEHOB

15 dusnvecKkrue 1 XMMHUYECKHE https://lesson.edu.ru/lesson/05ab
cBOiCTBa ankeHoB. [IpaBuio 5925-ba8e-499e-840b-
MapkoBHUKOBa 70b5e8db71ae

16 CriocoObI TOMTyICHUS U https://lesson.edu.ru/lesson/53cd
MPUMEHEHUE AIKEHOB 2379-2a45-43b1-9f67-

7ebcdaf03ce0

17 [MpakTrueckas padora Ne 1 o
teme "[lonydyenue 3TusneHa u
M3y4YeHHUE ero CBOMcTB"

18 Pemenne pacu€THbIxX 3a/1a4 Ha https://lesson.edu.ru/lesson/7dad
OIIpEIETICHUE MOJIEKYIAPHOU a027-8448-418f-b416-
(OpMyJIBEI OPraHHYECKOTO fbaledd4ab6d
BEILECTBA

19 AJNKagueHsbl: CONPSUKEHHBIE, https://lesson.edu.ru/lesson/6df2
HW30JIUPOBAHHEIE, 3393-6f08-4b9f-ae01-
KyMYJIMPOBaHHBIE. a983b95h854a
Oco0GeHHOCTH 3TIEKTPOHHOTO
CTpOEHUS

20 XuMHUECKHE CBOMCTBA https://lesson.edu.ru/lesson/05¢9
CONPSDKEHHBIX IUEHOB a929-6741-4d7c-84b5-

009292468356

21 CriocoObI OJTydeHHUsI | https://lesson.edu.ru/lesson/6df2
IIPUMEHEHHE AJIKATUEHOB 3393-6f08-4b9f-ae01-

a983b95b854a

22 AJIKUHBI: TOMOJIOTUYECKU I https://lesson.edu.ru/lesson/05¢9
psn, obmmast hopmyrna, a929-6741-4d7c-84b5-
HOMEHKJIATYpa, 3JIEKTPOHHOE U 009292468356
MIPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJ, prusnueckue
CBOICTBa

23 XUMHUYECKHE CBOMCTBA https://lesson.edu.ru/lesson/05¢c9
aJIKUHOB a929-6741-4d7c-84b5-

009292468356
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https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
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https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356

24

KauecTBenHbIe peakiuu Ha
TPONHYIO CBA3b

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

25 CrnocoObl oTydeHus 1
MNPUMCHCHHEC AJIKUHOB
26 Pemenwne 3amaq: pacdérsl o https://infourok.ru/prezentaciya-
YPAaBHEHUIO XUMHYECKOM po-himii-na-temureshenie-
peakuun zadach-po-organicheskoy-himii-
27 CucremaTu3anus u
00001IeHE 3HAHUI 110 TEME
28 ApeHbl: TOMOJIOTHUECKUH ps, https://resh.edu.ru/subject/lesson/
oOm@as Gpopmyia, 4775/
HOMEHKJIaTypa. DJIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT O€H30J1a ¥ TOJyoJIa,
uX pU3NYEeCcKre CBOICTBa
29 XUMHUYECKHE CBONCTBA apEHOB: https://nsportal.ru/shkola/khimiy
peakuu 3aMeELCHUS a/library/2018/05/31/nepredelnye
-uglevodorody-
obobshchayushchiy-urok-v-10-
m-klasse
30 XuMHYECKHE CBOMCTBA apEHOB: https://resh.edu.ru/subject/lesson/
peaKLUu NPUCOEAUHEHHS, 4775/
OKHCJICHHE TOMOJIOTOB O€H301a
31 Ocob6eHHOCTH XUMUYECKUX https://www.yaklass.ru/p/himija/
CBOMCTB CTHpOJIA 10-klass/uglevodorody-
6579439/areny-svoistva-
poluchenie-i-primenenie-
6912880/re-e50d1927-208a-
472c¢-9ca9-551509613891
32 Pemenue pacuéTHbIX 3a1a4 Ha https://yandex.ru/video/preview/

OIIpElIETICHUE MOJIEKYIIIPHOU
(hopMyITBl OpraHUYECKOTO
BEIIIECTBA

61840133453063097372text=Pe
menne%20pacueTHbIXx%203a1a9
%2012%200mpe aencune%20mMo
JIeKyIsipH0i1 %20dh o pMy 161%200
praanueckoro%20semnrectsa%20
C path=search snippet parent-



https://chemege.ru/ximicheskie-svojstva-alkinov/
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https://nsportal.ru/shkola/khimiya/library/2018/05/31/nepredelnye-uglevodorody-obobshchayushchiy-urok-v-10-m-klasse
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
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reqid=1699354596317608-
8105315979017114398-
balancer-17leveler-kubr-yp-via-
63-BAL-9209 from type=snip-
videothumb

33 CriocoObI TOMTyICHUS U https://yandex.ru/video/preview/
MIPUMEHEHUE apEHOB 15832713009654468452?text=C
0co0b1%20momyueHns%20u%2
Onpumenenne%20apeHoB
path=search_snippet parent-
reqid=1699354649469611-
15918782499896322560-
balancer-17leveler-kubr-yp-via-
28-BAL-460 from_type=snip-
videothumb
34 ['eneTnueckas CBA3b MEXKIY https://www.youtube.com/watch
pa3AYHBIMHA KJIaCCaMH ?2v=18GKghHjex8
YIJIEBOI0POAOB
35 Pacuértel mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUM.
Cucremaruzamnus u
000011IeH e 3HAHUI 110 TEME
36 ITpuponnsiii ra3. IlonyrHble https://lesson.edu.ru/lesson/9955
He(TAHBIC Ta3bl 7abe-2221-43e0-97b8-
983de535c44d
37 KaMeHHBI yrosb 1 NpoyKThI https://yandex.ru/video/preview/
ero nepepadboTku 99256961449599265?text=Kame
HHbBIH%20yT0515%201%201poay
KTb1%20er0%20mepepadboTku
path=yandex_search parent-
reqid=1699355783700105-
8302417731842373244-vlal-
2505-vla-17-balancer-exp-8080-
BAL-1096 from type=vast
38 Hedts 1 ciocoOs1 €& https://resh.edu.ru/subject/lesson/

nepepabotku. [Ipumenenue

6148/



https://www.youtube.com/watch?v=18GKghHjex8
https://www.youtube.com/watch?v=18GKghHjex8
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/

MIPOJIYKTOB MEpepadboTKU
He(pTH

39 ['enetnyeckas cBs3b MEXIY https://yandex.ru/video/preview/
pa3InYHBIMU KJIacCaMM 6776663600633144233ext=I"e
YTIIEBOOPOJIOB HeTuyeckan%20cB 136%20Mexay

%20yraeBoopogamu %2 0ypok
path=search_snippet parent-
reqid=1699404399461163-
13543897716910727126-
balancer-17leveler-kubr-yp-vla-
13-BAL-8480 from_type=snip-
videothumb

40 ["anorenonpoun3BoAHBIE https://www.youtube.com/watch
YIJIEBOIOPOAOB: JJIIEKTPOHHOE ?v=KeTolphJbY8
CTPOCHHE; PEAKITUU
3aMCIICHUS TaJoreHa

41 JleiicTBue menoueit Ha https://foxford.ru/wiki/himiya/ga
rajoreHnpPOU3BOIHbIE. logenalkany
Bzaumoneiicteue
JIATAJOr¢HAaJKaHOB ¢ MarHUEeM
U LIUHKOM

42 CucreMmaTtuzanus u
000011IeHYE 3HAHUHA I10
pazneny "YrieBoaopo bl

43 KontponsHas padora mmo teme https://lesson.edu.ru/lesson/6abfl
"VrieBogopo " 680-4eb5-46f2-8eas-

44d63cccf518

44 IIpenenbHBIE OTHOATOMHBIE https://resh.edu.ru/subject/lesson/
CHUPTHI: TOMOJIOTUYECKUH PSII, 4769/
oO1ast popmyra, CTpoeHUE
MOJIEKYII, U30MEPHS,

HOMEHKJIATypa,
KJaccupuKanus, Gu3nueckue
CBOIiCcTBa
45 XHMHUYECKHE CBOMCTBA https://lesson.edu.ru/lesson/5439



https://www.youtube.com/watch?v=KeTolphJbY8
https://www.youtube.com/watch?v=KeTolphJbY8
https://foxford.ru/wiki/himiya/galogenalkany
https://foxford.ru/wiki/himiya/galogenalkany
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

MMpCACIbHBIX OAHOATOMHBIX
CIIUPTOB

c18b-7440-4b6f-bf84-
c04fa471694f

46 CrnocoObl oTydeHus 1 https://lesson.edu.ru/lesson/5439
IIPUMEHEHUE OJHOATOMHBIX c18b-7440-4b6f-bf84-
CITHPTOR c04fad71694f
47 ITpocteie 3¢upsr: https://infourok.ru/avtor-
HOMEHKJIaTypa U U30MEpPHS, goncharov-t-prezentaciya-po-
0COOCHHOCTH (PU3UUECKUX U himii-prostie-efiri-klass-
XUMHUYECKHX CBONCTB 2841335 .html
48 MHOroaToMHbI€ CIIUPTHI: https://lesson.edu.ru/lesson/461a
STUJIEHTIIMKOJIb U IIUIEPUH, a9c8-c0ef-4827-a8€5-
UX QU3HYECKHE U XUMUYECKHE d12a0bedc826
CBOICTBa
49 CriocoOblI OJTydeHHUsI | https://lesson.edu.ru/lesson/461a
IIPUMEHEHUE MHOTOaTOMHBIX a9c8-c0ef-4827-a8e5-
CITUPTOB d12a0bedc826
50 @DEHOJI: CTPOEHHUE MOJIEKYJIbI, https://resh.edu.ru/subject/lesson/
¢bu3nueckre CBOMCTBA. 5727/
ToxcuunocTh (henona
ol XuMuueckue cBoicTBa (peHomna https://lesson.edu.ru/lesson/6498
83b8-7c5f-4f16-896e-
10a2278b08f1
52 CriocoOblI OJTydeHUsI |
npuMeHeHue (peHomna
53 [MpakTudeckas pabora Ne 2. https://infourok.ru/prakticheskay
Pemenne sxcneprumMeHTanbHBIX a-rabota-9-po-teme-spirty-kurs-
3aJa4 I10 TeEME "CHI/IpTI)I u reshenie-eksperimental
benonpr"
54 CucremaTtuzanus u https://lesson.edu.ru/lesson/6498
00001IIeHIE 3HAHUI 10 TEME 83b8-7c5f-4f16-896e-
10a2278b08f1
55 AJbAeruabl U KETOHBIL: https://resh.edu.ru/subject/lesson/

AIIEKTPOHHOE CTPOCHHE
KapOOHMIbHOM TPYIIIBL;

4776/



https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
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https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://infourok.ru/prakticheskaya-rabota-9-po-teme-spirty-kurs-reshenie-eksperimental
https://infourok.ru/prakticheskaya-rabota-9-po-teme-spirty-kurs-reshenie-eksperimental
https://infourok.ru/prakticheskaya-rabota-9-po-teme-spirty-kurs-reshenie-eksperimental
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/

TOMOJIOTHUYECKHUE PSI/IbI, 00IIast
dbopmyna, uzomepus u
HOMEHKJIaTypa

56 AJpaeruasl 1 KETOHLI: https://lesson.edu.ru/lesson/8664
(du3uYecKrue CBOICTRA; b319-0ba3-4945-b076-
pEaKIMU IPUCOEAUHEHUS cb7ae5858b90

57 Peakuuu oxucieHus u https://infourok.ru/teh-karta-
Ka4eCTBEHHBIE PEAKLINU uroka-po-himii-himicheskie-
AJILJIETHUIOB U KETOHOB svoystva-aldegidov-i-ketonov-

klass-3834719.html

58 Crioco0bl mosTydeHust https://infourok.ru/prezentaciya-
aIbJETrUI0B U KETOHOB po-himii-na-temu-sposoby -

polucheniya-aldegidov-i-
ketonov-10-klass-uglublenny;j-
uroven-6699389.html

59 OnHOOCHOBHBIE MPEICTBHBIC https://lesson.edu.ru/lesson/b4fea
KapOOHOBBIC KHCIIOTHI, a04-3438-4b57-a3ec-
0COOEHHOCTH CTPOEHMSI UX ba0f9fe63c0d
MOJIEKYJT

60 N3omepust 1 HOMEHKIIaTypa https://lesson.edu.ru/lesson/b4fea
KapOOHOBBIX KUCIIOT, UX a04-3438-4b57-a3ec-
(u3nUecKue CBONWCTBA ba0f9fe63c0d

61 XuUMHYecKne CBOMCTBA https://nsportal.ru/shkola/khimiy
MPEIEITBbHBIX OJJHOOCHOBHBIX a/library/2015/04/01/himicheskie
Kap6OHOBBIX KHCIIOT -svoystva-karbonovyh-ki

62 Oco0EHHOCTH CBOMCTB https://yandex.ru/video/preview/

MYPaBbHUHOU KHCIIOTBI.
Muoroo6pa3zue kKapOOHOBBIX
KHCIIOT

15706769460331333669?text=0
cobennoctn%20MypaBbHON %2
Oxucitorel. %20MHor000p asmne%
20xap6010BbIXY20KHUCIOT
path=search_snippet parent-
reqid=1699409288282116-
15783105869559461378-
balancer-I17leveler-kubr-yp-sas-
16-BAL-2406 from_type=snip-
videothumb
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https://nsportal.ru/shkola/khimiya/library/2015/04/01/himicheskie-svoystva-karbonovyh-ki

63

OcoOGeHHOCTH CBOMCTB:
HeNpeeNbHBIX U
apoMaTHUYeCKUX KapOOHOBBIX,
JMKapOOHOBBIX,
T'HJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBurenu BeICIIMX
KapOOHOBBIX KHCIIOT

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

64 [ToHsiTHE O TPOU3BOIHBIX https://infourok.ru/prezentaciya-
KapOOHOBBIX KHUCJIOT po-himii-na-temu-proizvodnye-
karbonovyh-Kislot-4034646.html|
65 CriocoObl TOMy4eHUS U https://infourok.ru/prezentaciya-
MpUMEHEeHHE KapOOHOBBIX po-himii-na-temu-proizvodnye-
KHCJIOT karbonovyh-kislot-4034646.htm|
66 CrnoxHbIe Y(UPHL https://www.youtube.com/watch
TOMOJIOTHUYECKUH psifl, 001ast ?2v=Dh0Os9mkpURQ
dbopMmyna, u3omepus U
HOMEHKJIaTypa
67 Ouznyeckue 1 XUMUIECKHE https://www.yaklass.ru/p/himija/
cBoiicTBa 3(pupoB 10-klass/slozhnye-efiry-i-zhiry-
6850158/stroenie-i-svoistva-
slozhnykh-efirov-6813179/re-
d87578bb-4e8d-47db-9e58-
8629489269ch
68 Pemenne pacuéTHpIX 3a1a4: 110 https://lesson.edu.ru/lesson/9834
YPaBHEHUIO XUMHYECKOU d408-386d-444a-8de3-
pEaKIMu, Ha ONPEEIICHNIE 7efba8b98cdb
MOJIEKYSPHOH (hopMyITbI
OpPraHMYECKOro BEIIECCTBA
69 [TpakTuueckas pabota Ne 3. https://vk.com/vide0179296159
Pemenue sxcnepuMeHTaIbHbIX 456239022
3aga4 1o teme "KapOoHoBbIe
kuciaoThl. CioxHbIe 2GuphI"
70 Kupsr: ctpoenue, pusndeckue https://resh.edu.ru/subject/lesson/

1 XUMHWYECKHE CBOMCTBA
(ruzmposnu3)

5952/
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https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://www.youtube.com/watch?v=DhOs9mkpUR0
https://www.youtube.com/watch?v=DhOs9mkpUR0
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://vk.com/video179296159_456239022
https://vk.com/video179296159_456239022
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/

71

OcobeHHOCTH CBOICTB KUPOB,
coJiepKalMX OCTaTKH
HETIPECACIBbHBIX ) KUPHBIX
kucaot. JKupsl B npupoje

https://lesson.edu.ru/lesson/71ac
43f2-a0d4-4945-a0eb-
1e59cd5f4dof

72 MprI1a Kak COJIH BBICIIHA X https://yandex.ru/video/preview/
KapOOHOBBIX KHCJIOT, UX 5782591363054057879?text=M
MOIOIIIEe I[eI\/JICTBI/Ie. Tloustue o pu1a%20KaKk%20c0mn %2 0BpIcin
CHHTETHYECKHMX MOIOIIAX x%20xap60oH0BbIX%20KHCT0T %
cpencteax (CMC) 2C%20nx%20moromee %20aekic

TBUE.%20ITousaTNne%200%20cuu
Ternueckux%20moromm x%20cp
ennctBax%20%28CMC%29
path=yandex search parent-
reqid=1699420325392047-
11827834336812571126-
balancer-I17leveler-kubr-yp-vla-
164-BAL-1776 from type=vast

73 I'eneTnueckas cBSI3b https://www.yak lass.ru/p/himija/
YIJIEBOIOPOJOB U 10-klass/aldegidy-ketony-
KHCIIOPOJICOIEPKAIIIIX karbonovye-kisloty-
OPraHHYeCKHX BELIECTB 6780279/uglevodorody-spirty-

aldegidy-karbonovye-Kisloty-
6780277/re-0947bfcb-4675-
4f4b-b7e9-1df870134f0c

74 Pacuérel mo ypaBHeHUSIM
XUMUYECKUX PEaKIU

75 CucremaTtusanus u
00001IIEHYE 3HAHUI I10 TEME

76 OO1ras xapakTepUCTHKA https://resh.edu.ru/subject/lesson/
YIJIEBOOB M KJIaCCH(HUKAIWS 6150/
yIri1eBO 0B (MOHO-, M- U
Mo CaxapHIbl)

77 Monocaxapuibl: GU3HIECKHE https://www.youtube.com/watch
CBOMCTBA U HAXOKJICHUE B 2v=Y AIKWp0ibTo
NpUpoJIe

78 [TpuMeHeHue riIroKo3sl, e https://www.yaklass.ru/p/himija/



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://www.youtube.com/watch?v=YAlkWp0ibTo
https://www.youtube.com/watch?v=YAlkWp0ibTo
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192

3HAYCHUE B
KU3HEICATEIbHOCTH
Oopranusma

10-klass/uglevody-prirodnye-
soedineniia-6835083/gliukoza-i-
fruktoza-6835111/re-551bf6ce-
9739-4168-bffb-024b65839192

79 Jucaxapunpl: caxaposa, https://lesson.edu.ru/lesson/709¢c
MaJIbTO3a U JIAKTO3A. e43a-deb6-4281-963b-
HaxoxaeHue B IpUpoJIE U 01d2e212d4d0
MIPUMEHEHHE TUcaxapuI0B

80 [Tonmucaxapuapl: CTpoeHUE https://resh.edu.ru/subject/lesson/
MaKpOMOJIEKYJ, GPU3UYECKUE U 5413/

XUMHUYECKHE CBONCTBA,
MPUMEHCHUE

81 [TonsiTe 06 HCKYCCTBEHHBIX https://www.youtube.com/watch
BOJIOKHAX 2v=DAGjrRPsOFI

82 Pemenne pacueTHbIX 3a/1a4 Ha https://nsportal.ru/shkola/khimiy
ompeiesIeHre JI0JIH BBIX01a a/library/2013/11/10/reshenie-
MPOAYKTA PEAKIUH OT raschetnykh-zadach-tipa-op
TEOPETUYECKU BO3MOKHOTO

83 CucremaTusanus u https://lesson.edu.ru/lesson/5a9e
000011IeHE 3HAHHH T10 4cc3-f4e9-4b8f-a4 0f-
paszeny c9fe7c9c4bfd

84 KonrtponsHas padora 1o reme https://lesson.edu.ru/lesson/66a7
"Kucnopoaconepxanme bd94-2bchs-4ec7-b7c7-
OpraHu4ecKue CoeMHEH " ff893919d25a

85 AMWHBIL: KJIaccupUKaIus, https://lesson.edu.ru/lesson/0c60
CTPOEHUE MOJICKYJI, 00IIast 8a59-4c69-4481-83%-
dopmMyna, nzomepus, 9205f201b73e
HOMEHKJIATypa u (pu3mueckue
CBOMCTBA

86 XUMUYECKHE CBOMCTBA https://www.yaklass.ru/p/himija/

anpaTUIeCKNX aMUHOB

10-klass/azotsoderzhashchie-
soedineniia-6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-
6585751/re-81877c5¢-d970-



https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-op
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-op
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-op
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153

4fec-b64c-1e85081d3153

87 AHWIVMH: CTpOEHUE aHUJIMHA, https://nsportal.ru/shkola/khimiy
0COOEHHOCTH XUMHUYECKUX a/library/2019/03/05/aminy-
CBOMCTB aHHJINHA anilin

88 CriocoObl OJTydeHUsI | https://www.yaklass.ru/p/himija/
IpUMEHEeHUE amupaTUIeCKuX 10-klass/azotsoderzhashchie-
AMUHOB soedineniia-6852270/aminy-

proizvodnye-ammiaka-
nasyshchennye-aminy-
6585751/re-9ac78413-8c83-
4e09-8bh4e-d8987a2fcc6h

89 AMUHOKHUCIIOTHI: https://resh.edu.ru/subject/lesson/
HOMEHKJIATypa U U30MepHs, 4743/

(bu3ndeckre CBOMCTBA.
OtpaenbHBIE TPEACTABUTEIH Ol
AMHUHOKHUCJIOT

90 XUMHUYECKHE CBOMCTBA https://www.yaklass.ru/p/himija/
AMHUHOKHCIIOT, UX 10-klass/azotsoderzhashchie-
OHOIOTHYECKOE 3HAUEHHE soedineniia-
aMuHOKHCIOT. CHHTE3 1 6852270/aminokisloty-
IMAPOJIH3 [ENTH/IOB amfoternye-soedineniia-

6853801/re-39916f5d-1591-
4472-b491-674268751c25

91 benku kak nmpupoHbie https://lesson.edu.ru/lesson/c2f2f
MTOJTMMEPBI; CTPYKTYPHI OEITKOB 3d7-43d1-4873-ace0-

78ecab009628

92 XUMHUYECKHE CBOMCTBA OEITKOB https://lesson.edu.ru/lesson/c2f2f

3d7-43d1-4873-ace0-
78ecab009628

93 A3oTconepxanme https://resh.edu.ru/subject/lesson/
TETEPOLUKIMYECKUE 6296/
coenuHeHUs. HykiienHoBbie
KHUCJIOTBI: COCTaB, CTPOCHUE U
OnoJsiornyeckas pojb

94 [Tpaktraeckas padora Ne 4. https://znanio.ru/media/p r_a k

Pemenue sxcnepumMeHTanbHbIX

ticheskavarabota



https://nsportal.ru/shkola/khimiya/library/2019/03/05/aminy-anilin
https://nsportal.ru/shkola/khimiya/library/2019/03/05/aminy-anilin
https://nsportal.ru/shkola/khimiya/library/2019/03/05/aminy-anilin
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6296/
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449

3a/1a4 110 TeMe
"AzoTcoaepxalmpe
OpraHUYeCcKue COeAMHEHUS "

azotsoderzhaschie organicheski
e _veschestva aminy i aminokis

loty-112449

95 [IpakTuyeckas padora Ne 5. https://lesson.edu.ru/lesson/399f
Pemenne sxcnepuMeHTanbHbIX dd14-4bal-48e5-a428-

3129 110 TEME dae10d492c6e
"Pacnio3naBanue
OpraHUYeCKuX COeTUHEHUN"

96 Kontponbhas paboTa mo reme https://nsportal.ru/shkola/khimiy
"AszoTconepKale a/library/2014/12/10/kontrolnaya
OpPraHMYEeCKHE COeTUHCHUS " -rabota-10-Klass-po-teme-

azotsoderzhashchie

97 OCHOBHBIE IOHATUS] XUMUHU https://nsportal.ru/shkola/khimiy
BBICOKOMOJIEKYJISIPHBIX a/library/2014/12/10/kontrolnaya
COEIMHEHWI U METOJIBI UX -rabota-10-klass-po-teme-
CHHTE3a —IT0JIMMEPH3ALHS U azotsoderzhashchie
MTOJINKOHICHCAIIHS

98 IInactmaccel. YTunusanusa u
nepepaboTKa IIacTuKa

99 DacToMepsl: HaTypaabHBINH https://infourok.ru/prezentaciya-
CUHTETUYECKUE KaydyKH. po-himii-na-temu-plastmassi-
Pe3una 347688.htm|

100 BonokHna: HarypanbHEbIe, https://www.yaklass.ru/p/himija/
UCKYCCTBEHHBIE, 10-klass/vysokomolekuliarnye-
cuntetndeckue. [lomumeps soedineniia-vms-
CIEHATBHOrO HA3HAYEHHS 6880782/klassifikatciia-i-

prakticheskoe-ispolzovanie-
volokon-6874540/re-3a8fb 7f2-
50cf-4cfe-b1ad-9f1233dc31da

101 [TpakTuueckas pabota Ne 6. https://infourok.ru/prakticheskay
Pemenne sxcneprumMeHTanbHbIX a-rabota-tema-raspoznavanie-
3a/1a4 1o TeMe plastmass-i-volokon-
"Pacnio3znaBanue niactmacc u 3331512 html
BOJIOKOH"

102 OO6o0meHNe 1 https://resh.edu.ru/subject/lesson/
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJ/IbHBIE YYEGBHBIE MATEPHUAJIBI V151 YYEHUKA

* Xumus, 10 knace/ I'abpuensu O.C., Octpoymon W.I'., Cnagkos C.A.,

JIékun A.H., Aximonepsoe o6miectBo «M3narensctBo «IIpocBemenney

METOIUYECKHUE MATEPUAJIBI VIS YYUTEJIA
KonTponsHubie u mpoBepounsie paboTsl K yueOHuky B. B. Epemuna, H. E.
Ky3pMeHko, A. A.

Hposnosa, B.B. JIlynuna «Xumus. 10-11 kinace» ot aBTopa A. A. JIpo3110B.

https://rosuchebnik.ru/upload/iblock/90c/90c330afb518306a8a69424a558f70c

0.pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HMHTEPHET
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-
organicheskoy-himii-

LHOP - O0P, POIII, AKmacc



