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HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo XMMUU Ha ypOBHE cpeaHero oOuiero oOpa3oBaHHUs pa3paboTaHa Ha
ocHoBe ®denepanpbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «0O6 ob6pazoBanuu B Poccuiickoii
@eneparumn», TpeOOBaHM K pe3yibTaTaM OCBOSHHS (enepaabHOi 00pa30BaTEeNbHONW MPOrpaMMbI
cpennero odmero oopaszoBanusa(P@OIl COO), npexncraBneHHBIX B DenepaqbHOM TOCYIapCTBEHHOM
obpazoBarensHoM cranaapte COO, c¢ yu€tom Konuenmuu mnpemnojgaBaHusi y4eOHOTO MpeaMeTra
«Xumus» B oOpa3oBaTeNbHBIX opraHuzanusx Poccuiickoit denepainuu, peanu3yroUMX OCHOBHbBIC
oOpa3zoBaTeNnbHBIE TMPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruul pa3BUTHA BOCIUTAHHUSA B
Poccuiickoit ®enepanun Ha niepuon g0 2025 roga» (Pacmopsixenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUg Ha YpPOBHE YIiayOJEHHOTO HM3YyUEHHs 3aHHMaeT Ba)KHOE MECTO B CHCTEME EeCTECTBEHHO-
HayyHOro oOpaszoBanusa ywammxcs 10 kiaccoB. M3yueHue mpeamera, peanuzyeMoe B YCIOBHSX
Qg epeHIMPOBaHHOTO, TPOPHIFHOTO 00YYeHHS, IPU3BAHO O0ECHEYUTh 00IIe00pa3oBaTENbHYIO0 U
OOIIEKYIBTYPHYIO TOJATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO AJSl aJanTaluu UX K OBICTPO
MEHSIOIUMCS YCIIOBUSIM JKU3HH B COI[MYME, a TaKKe JJISl MPOJOJDKEHUS 00yUYeHHs B OpraHU3alusax
poeCCHOHATTLHOTO 00pa30BaHMs, B KOTOPBIX XUMHUS SIBIISIETCS] OAHOM U3 IPHOPUTETHBIX AUCIUTIINH.

B nporpamMe mo XxumuM Ha3HaueHHE npeaMeTa «XHMHS» IONy4aeT MOAPOOHYIO
MHTEPIPETAIMI0 B COOTBETCTBMM C OCHOBomonararomumu nojoxenuasmu DOIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COAep)KaHUs, pe3ylbTaToB OOy4deHUss U TpeOOBaHUI K YpPOBHIO
MIOATOTOBKU  BBIMYCKHUKOB. CBHJAETENbCTBOM TOMY  SIBIISIFOTCSL  CJIEAYIOLIME  BBIIOJHSAEMBIE
MIPOrpaMMO¥ 10 XUMHH (DYHKIIHU:

¢ uHPOPMALMOHHO-METOJMYECKAs, peaju3alus  KOTOpoil  oOecrmeynBaeT  MOJIy4eHHUE
NPECTaBICHUS O LENAX, COJIEPKAHUU, O0IIEH cTpaTernu 00ydeHHs, BOCIIUTAHHS U PAa3BUTHUS
00y4arouuXxcsi CpeICTBAMHU MPEAMETa, H3y4aeMOro B paMKax KOHKPETHOTO Mpouiis;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpas IPEeIyCMaTpUBACT ONpPEIECICHHUE: IPUHLUIIOB
CTPYKTYpUPOBaHMS U  T[OCIEJOBATEIbHOCTH  HW3Yy4YeHHMs  y4eOHOro  marepuana,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €ro XapaKTePUCTHK; IMOAXO0JI0B K (OPMUPOBAHUIO
COJIEp)KaTeIbHOM  OCHOBbI ~ KOHTPOJS M  OLEHKH 0Opa3oBaTENIbHBIX  JOCTHUKEHHM
o0yJaromuxcss B paMKax HWTOTOBOM arrectanud B (opMe €IHHOTO TOCYIapCTBEHHOTO
9K3aMeHa 110 XUMUHU.

[IporpamMma i yriayOI€HHOTO U3yYEHUS XUMUHU:

® YCTaHABIMBAE€T WHBAPHMAHTHOE MPEIMETHOE COJep)KaHue, 00s3aTenbHOe AJi WU3Y4YCHHsS B
paMKax OTAEIbHBIX MpoduieH, mpeaycMaTpUBaeT pacipeneieHiue U CTPyKTYpUPOBaHUE €ro
10 KJIaccaM, OCHOBHBIM COZIep KaTeIbHBIM JIMHUASAM/pa3ieiaM Kypca;

e 1aéT TPHUMEpPHOE pacIpeleleHre Y4eOHOro BpPEMEHH, PEKOMEHIYeMOro sl H3ydeHHS
OT/IENIbHBIX TEM;

e [peasiaraeT NPUMEPHYIO MOCJIENI0BAaTEIbHOCTh M3Yy4EHHUs YYEOHOro marepuana ¢ y4€ToM
JIOTUKH MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBSI3EH;

e J1aéT METOAMYECKYIO0 MHTEpIpEeTalIO 1IeJiel U 3a7jad U3y4YeHMsI peAMETa Ha yriIyOJIEHHOM
YPOBHE C y4ETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEr0 OOIIero 0O0pa3oBaHMA,
COJIEp)KATENbHON  XapaKTePUCTHKU I[UIAHHUPYEMbIX PE3YyJIbTaTOB OCBOCHHSI OCHOBHOM
o0Opa3oBaTenbHOl  MporpaMMbl  cpeAHero  obmero  oOpa3oBaHHs  (JIMYHOCTHBIX,
METalpeIMETHbIX, TPEJAMETHBIX), a Takke ¢ Y4YETOM OCHOBHBIX BHJIOB Y4eOHO-
[I03HABATEJIbHBIX JEMCTBUI 00y4aroIIerocs o OCBOCHUIO COJEpKaHuUs IpeIMeETa.

[To BceM Ha3BaHHBIM MO3HILMAM B MPOrpPaMMe MO XUMHUU IMPEAyCMOTPEHA MPEEeMCTBEHHOCTD C

oOyuyeHHEM XUMHUHU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHus. 3a MpeAelaMu yCTaHOBICHHOU



MpPOrpaMMOil MO XWMHUU O00s3aTeIbHON (MHBApUAHTHOWM) COCTAaBJISAIONICH coAep)KaHUs y4eOHOTro
npeamera «XUMHs» OCTAaETCS BO3MOYKHOCTh BBIOOpa €ro BapHMaTHBHON COCTAaBIIAIONICH, KOTOpas
JOJDKHA ONPEIEISTHCS B COOTBETCTBUY C HAIIPABJICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBercTBuu ¢ koHUenTyaibHbIMU NonoxkeHussMH PI'OC COO o Ha3HAYEHUU MPEAMETOB
6azoBoro u yriyOnéHHOro ypoBHeH B cucreMe AUQPGEpPEeHUUPOBAHHOTO OOy4YeHHUs Ha YpOBHE
cpenHero ooOmero oOpa3oBaHUST XHMHS Ha YPOBHE YIIIyONEHHOrO W3y4yeHUs HaIpaBlIeH Ha
peain3almio IPEeeMCTBEHHOCTH C IOCIIEAYIOIUM 3TaloM IOJIY4YEHHs] XMMUYECKOTro OO0pa3oBaHUs B
pamMKax HW3Y4YEeHHs CIHEIUAIbHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKHX JUCLUUIUIMH B By3aX U
OpraHM3alMsIX CpPeIHero MpoQeccCHOHANbHOrO 00pa3zoBaHus. B 9Toil CBs3uM H3ydeHHE MpeaAMeTa
«XHUMHUSD» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HAa pacCIIMpPEHHE U YriayOJeHHE TEeOpEeTUUYEeCKOW U
MPAKTUYECKON MOATOTOBKM OOYYAIOIIUXCs, BHIOPABIINX ONpPEACNEHHBIN Mpoduibs 00ydeHUs, B TOM
Yyclieé C MEPCHEeKTHUBOW MOCIEAYIOUIEro MOIYYeHHS] XUMHYECKOro oOpa3oBaHHUS B OpraHU3aIUsAX
npodeccuonanpHoro odbpazoBanus. Hapsgy c stum, B cBere TpeboBanuiit ®I'OC COO «k
IUTAaHUPYEMBIM pe3yJIbTaTaM OCBOEHUS (efiepanbHON 00pa30BaTEIbHON IPOrpaMMBbl CPEHETO OOIIEro
o0pa3oBaHMs U3yYCHHE MpeIMEeTa «XUMUD OPHUEHTHUPOBAHO TAKXKE HA PEIICHUE 3a7ad BOCIIUTAHUS U
COLIMAJIbHOTO PA3BUTHUS O0y4YarOIIMXCs, HA (OPMUPOBAHUE Yy HUX OOLIEHMHTEIUIEKTYalIbHbIX YMEHMIH,
YMEHHI palfoHaIu3auil y4eOHOTO Tpyna U OOOOUIEHHBIX CIIOCOOOB NEATENBHOCTH, HUMEIOIINX
MEXIUCUUIITMHAPHBIN, HAAPEIMETHBIN XapaKTep.

CocraBngomiuMyu  IpeaMera  «XHMHS» Ha YPOBHE YIIyONEHHOIO M3YyYEHHUs SBISAIOTCA
yriyonéHasle Kypcbl — «Opranuueckas xumusi» U «OOmas W HeopraHuyeckas xumus». llpu
ONpeeNICHUU TMOAXOJ0B K OTOOPY M CTPYKTYPHOW OpraHu3allMd COJEp>KaHUs 3TUX KYpCOB B
IIporpaMMe IO XUMHUHM 3a OCHOBY HpuHATH nojoxeHus ®PI'OC COO o paznuuusx 06a30BOro u
yriay0aEHHOrO ypOBHEHN U3yUeHUs IpeaMeTa.

OcHoBy conepkanusi KypcoB «Oprannyeckass xumus» u «OOIas ¥ HeOpraHU4ecKass XUMUS
COCTaBJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUN M yMEHHH, OTHOCAUIMXCA K 0a30BOMY YpPOBHIO
W3Yy4YeHHs MpeAMeTa. JTa CHCTeMa 3HAHWUN MOJydaeT OIpeAelEHHOE TEOpETHYECKOoe IOIMOJIHEHUE,
MO3BOJISIONIEE OCO3HAHHO OCBOMTH CYHIECTBEHHO OONBHIMIA O0BEM (PaKTOJIOrMYECKOTO MarepHala.
Tak, Ha yrayOn€HHOM YpOBHE H3y4YeHHS MpeaMera oOecledeHa BO3MOXHOCTh 3HAYUTEIHHOTO
yBeJIMYEHUS] 00bEMA 3HAHMM O XMMHUYECKHX DJIEMEHTaX M CBOMCTBaX MX COCIMHEHUH Ha OCHOBE
paciidpeHusi W yriayOJeHWsl TMpeACTaBICHHM O CTPOCHUU BEIIeCTBa, XHUMHUYECKOH CBSI3U U
3aKOHOMEPHOCTSIX MPOTEKAHMSI PEAKIIHA, PACCMATPUBAEMBIX C TOUKH 3PCHUS XUMUYCCKONH KHHETUKH H
TepMoauHamMuKu. M3ydeHue nepuoauueckoro 3akoHa u llepumomnueckoil cucTteMbl XUMHUYECKUX
3JIEMEHTOB 0Aa3UPYETCs HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX MPEJICTABICHUSIX O CTPOCHUH aTOMA.
XuMuyeckasi CBsi3b OOBSICHSIETCS] C TOUKH 3pEHUS SHEPreTHUYeCKUX U3MEHEHHUH pu e€ 00pa3oBaHUH U
paspylIeHuH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHMs. VI3ydeHHWe THIIOB peaxiuii
nononHseTcss (popMUpPOBAaHUEM TPEACTABICHUN 00 AIIEKTPOXMMUYECKHX MpOIeccaXx M JIIEKTPOJIN3e
pacmiiaBoB U pacTBOPOB BeLIECTB. B Kypce opraHm4eckoil XUMUU MPHU PACCMOTPEHUU PEAKIIMOHHOMN
CIIOCOOHOCTH COEMHEHUN ynemnsieTcss ocoboe BHUMaHHE BOIpocam 00 3JEKTPOHHBIX 3(deKTax, o
B3alMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiuil.

Ocoboe 3HaueHHWE HMMEET TO, YTO Ha COJAEp)KaHHE KYpCOB XHMHUHU YIIyOJIEHHOTO YpPOBHSA
W3YYEHHUsI JUIsl KIIACCOB OMpeNesI€HHOro npoduiis (TIaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K OOIIIel cucTeMe MpeMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEXKHBIE MTpeIMeThl. Tak,
HaTpuMep, B COJIEPKAHUU MTPEIMETa IS KIACCOB XUMHKO-(U3NIECKOTO PO IIIs O0IBIIOE 3HAYCHHE
OyZIyT UMETh DIIEMEHTHI y4eOHOTO MaTepuana mo oomeil xumuu. [Ipu n3ydeHun npeamera B TaHHOM
cllydae akIeHT OyJeT clielaH Ha OOIHOCTh METO/I0B MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUHU
U B (pu3uKe: aTOMHO-MOJIEKYJIIpHasi Teopus (MOJEKyIsapHas Teopus B (QU3MKE), 3aKOHBI COXPAHEHHUS



Macchl U SHEPIuH, 3aKOHBI TEPMOJMHAMHKH, DJICKTPOJIH3a, MPEJICTABICHUS O CTPOCHUHU BEUIECTB U
Apyroe.

B TO xe BpeMs B COAEp)KaHUHU MpeaMeTa Ui KIaCCOB XHMHKO-OMOJIOTHYECKOro Mpoduiis
OonbIIMi yIeNnbHBI Bec OyneT MMETh OpraHuueckas XuMmus. B 3ToMm ciydae mpenocTaBisieTcs
BO3MOXKHOCTB JJIsI OoJjiee OOCTOSATENBHOIO PAaCCMOTPEHUS XMMHUYECKOH OpraHM3aluy KIETKH Kak
OMOJIOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOH BXOJT, K IPUMEPY, TaKUE CTPYKTypHBIE KOMIIOHEHTHI,
KaK JIMOHJIbI, OCITKU, YIJIEBOJIbI, HYKJICUHOBBIC KHCIOTHI M japyrue. [Ipu 3ToM 3HaHMs O cocraBe u
CBOIMCTBaX NpEACTABHUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIIy)KaT OCHOBOHM ISt
U3y4YEHUS CYIHOCTH IPOLECCOB (POTOCHHTE3A, AbIXaHUS, TUIIECBAPCHNUSI.

B miane ¢opmMupoOBaHHsS OCHOB HayYHOI'O MHPOBO33PCHUS, OCBOCHHS OOLICHAYYHBIX METOJIOB
MO3HAHMS U OIbITA MPAKTHUECKOrO MPUMEHEHUSI HAyYHBIX 3HAHUN M3YyYCHHE NpeaMeTa «XUMHSD» Ha
yriryOIEHHOM YpPOBHE OCHOBAHO Ha MEXITPEIMETHBIX CBS35X C Y4eOHBIMH MIPEAMETaMH, BXOSAIIUMHU B
COCTaB MpeAMETHBIX obnacteil «EcTecTBeHHO-HayYHBIE MpenMeThl», «MaTeMaTnka U HH(POPMAaTHKa»
u «Pycckuil A3bIK U IUTEpATYPay.

[Tpu u3ydenunn ydeOHOro mnpeamera «XuMus» Ha YriayOJEHHOM ypOBHE TakXke, KaKk Ha YPOBHE
OCHOBHOTO M cpeaHero oomiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3a1adeil NEepBOCTENECHHOMN
3HAQUUMOCTH SIBIAETCS (OpPMHpPOBAHHE OCHOB HAyKM XUMHHM Kak oOO0JIaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, NPAKTHYECKOH MAEATEIPHOCTH YeNOBEKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJIbTyphl. PemeHue 3Toil 3agaur Ha yriiyOJIEHHOM YpOBHE HM3YYCHHs HpEAMETa Npearosaraet
peanu3annio TaKuXx LeNnei, Kak:

e (opMHpOBaHHE NPEACTABICHUN: O MaTCPHAJIBHOM CIUHCTBE MHPA, 3aKOHOMEPHOCTSAX U
II03HABAEMOCTH SIBJICHUH NPHPOJIBI, O MECT€ XMMHH B CHCTEME ECTECTBCHHBIX HayK U €€
BEyIIEeH POJIM B 00ECIICUCHUN YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA: B PEIICHUH MPOOIIEM
9KOJIOTMYECKOW, JHEPreTHYECKOM M THIICBOM 0E30MacHOCTH, B Pa3BUTHU MEIMIIUHBI,
CO3[JTAaHUU HOBBIX MATEPHAJIOB, HOBBIX HCTOUYHMKOB YHEPTHH, B 00CCIICUCHUH PAI[IOHATIHLHOTO
IPUPOJIONIONB30BaHMs, B ()OPMUPOBAHUM MHUPOBO33PEHHUS U OOMIEH KyJIBTYphl 4eJIOBEKa, a
TaKKE SKOJIOTUUECKH 000CHOBAaHHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOI Cpeae;

® OCBOGHHE CHCTEMbI 3HAHHIA, JISKAIIUX B OCHOBE XMMHUYECKOW COCTaBIIAIOUICH €CTECTBEHHO-
Hay4yHOH KapTHHBI MHpa: (QYHIAMEHTAJIbHBIX IOHATHUH, 3aKOHOB M TEOPUH XHMHH,
COBPEMEHHBIX TPEJICTABICHUN O CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM,
WOHHO-MOJICKYJISIPHOM, ~HAJIMOJICKYJIIPHOM, O TEPMOJMHAMUYECKMX ¥ KHHETHYCCKHX
3aKOHOMEPHOCTSIX TPOTEKAHUS XUMHYECKHX pEaKknui, O XHMHYECKOM paBHOBECHH,
pacTBOpax M JUCIEPCHBIX CUCTeMaX, 00 OOIMMX HAayYHBIX MPHUHIMIAX XHMHYECKOTO
HPOU3BOJICTBA;

e (opmupoBaHuE y O0YYaIOMIMXCS OCO3HAHHOTO MOHMMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XMMHUYECKUX 3HAHUI Uil OOBSCHEHUs KIIOYEBBIX MACH M MpoOJIeM COBPEMEHHOW XHMMH,
111 OOBSICHEHHSI M TIPOTHO3MPOBAHHUS SIBIICHUN, UMCIOLIMX €CTECTBEHHO-HAYYHYIO ITPUPOJLY;
IPaMOTHOTO peIIeHUs NpoOJieM, CBA3aHHBIX C XHMHUEH, MPOTHO3MPOBAHWS, aHANIW3a M
OLEHKH C TO3UIMH  OSKOJIOTHYECKOH  0OE30macHOCTH  IMOCIEACTBUIl  OBITOBOW |
IPOM3BOJICTBCHHOW JICATEIBHOCTH YEJIOBEKAa, CBA3aHHONW C XHMHYECKHM IIPOU3BOJICTBOM,
UCIIOJIb30BAHUEM M NEPepabOTKOM BEIIECTB;

e yriuyOJieHHME TPEACTABICHUH O HAyYHBIX METOAAX T[O3HAHUS, HEOOXOJUMBIX JIJIs
NpUOOpETEeHNs] YMEHUI OPUEHTHPOBATHCS B MHPE BELICCTB M OOBSCHEHUS XUMHYECKHX
SIBJICHUH, MMEIOIMX MECTO B MPUPOJE, B MPAKTHUECKON AEATEITBHOCTH U IOBCEAHEBHON
KH3HU.



B mutane peanuzanuu nepBOOYEpPEAHBIX BOCHUTATENbHBIX M PA3BUBAIOIIUX (DYHKIMHA I1€TOCTHOU
CUCTEMBI CpeIHEro obmiero oOpa3oBaHMs IPU H3yYEHUHU IpenMera «XUMHUS» Ha YrIyOJIEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh PUOOPETAIOT TaKKE LENU U 3a/1a4H, KaK:

BOCTIMTaHUE YOCKIEHHOCTH B TIO3HABACMOCTH SIBIICHUH TPHPOJBI, YBAKEHHUS K TPOIECCY
TBOpYECTBa B objacTu TCOPCTUUCCKHUX U MPHUKIAAHBIX I/ICCJ'IGILOBaHI/Iﬁ B XHMHHU,
(GopMHpOBaHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HaYKU;

pa3sBUTHE MOTHUBAIMM K OOYYEHHIO U IIO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAaHHIO HA OCHOBE YCBOCHHS OOIIEUYEIIOBEUECKUX [IEHHOCTEH;

pa3sBUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
oOyyaromuxcs, (OPMHUPOBAHHE y HUX CO3HATEIHHOIO OTHOLICHHS K CaMOOOpa30BaHUIO U
HENPEPBIBHOMY  OOpa30BaHHWIO KaK YCJIOBHIO  YCICIIHOH TPO(ECCHOHATBLHOW W
OOIIECTBEHHON JIeSITE€NbHOCTH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3JI0pPOBbIO U
HOTPeOHOCTH B 3/I0POBOM 00pa3e KU3HHU;

dopMHupoBaHHE YMEHMM M HaBBIKOB pa3yMHOro IPHUPOJONOJIB30BAHUS, pa3BUTHE
9KOJIOTUYECKOM KYJIbTYpbI, IPHOOPETEHNE OIbITa OOIIECTBEHHO-OJIE3HOM 3KOJIOrMYECKON
JeSITETbHOCTH.

OO1ee 9uCIIO 9acoB, MPEAYCMOTPEHHBIX IS M3YUYCHHS XHUMHH HA YTIIyOJIEHHOM YPOBHE CpPEIHETO
obmero oopazoBanus, cocrapisieT 102 vaca: B 10 kinacce — 102 gaca (3 4yaca B Hezieno).



COJEPXAHUE OBYUYEHUA

10 KVIACC

OPI'AHUYECKASA XUMUA

TeopeaneCKne OCHOBBI opra}mqecxoﬁ XUMHUH.

[IpenmMer u 3HayeHHE OpPraHUYECKOW XHMHH, MPEACTAaBICHHE O MHOroo0pa3uu
OPTraHUYECKUX COCTUHEHUN.

DJEeKTpPOHHOE CTPOEHUE aToMa YIJIEepoAa: OCHOBHOE U BO30YKIEHHOE COCTOSIHHUA.
BanenTHble BO3MOXKHOCTH aToma yriepoga. XUMHUYECKas CBA3b B OPraHUYECKUX COCIUHEHUSX.
Tunbl THOpUAM3AIMKA aTOMHBIX OpOHTajnel yriaepona. MexaHM3Mbl 00pa30BaHUs KOBAJCHTHOM
cBsi3U (OOMEHHBIH U JIOHOPHO-aKLENTOPHbIN). THUIbI epeKpbIBaHUs aTOMHBIX OpOHUTajel, 6- U
n-cBsa3u. OnuHapHasi, 1BOiHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsI3€ B MoOJIEKyJax
OpraHWYECKUX BemecTB. [loHsaTHE 0 CBOOOTHOM pajuKalie, HyKJIeopuie u deKTpoduie.

Teopusas cTpoeHMs OpraHu4ecKux coeauHeHnid A.M. DbyriepoBa M COBpEMEHHBIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAUEHHE TEOPUU CTPOCHUS OPTaHUYECKUX COECAUHEHMM.
Monekyssipable M CTPYKTypHble GopMmynbl. CTpyKTypHbIe (OpPMYJBl Pa3IUYHBIX BHJOB:
pa3BEépHyTas, COKpall€HHas, cKeneTHas. M3omepus. Buasl wu3oMepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTpOHHBIE dS((EKTBl B  MOJNEKylIax OpPraHWYECKHX COCIUHEHHN
(MHAYKTUBHBIA M ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o kiaaccupuKauy opraHuueckux BeuiecTs. [loHsTue o GyHKIHOHATBHON
rpynne. I'omonorus. ['omonornueckue panel. Cucremarnueckas HOMEHKIIATypa OpPraHU4eCKUX
coenuHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OT/IEIbHBIX NIPEACTaBUTENEH.

OcobenHocT W Kilaccu(ukauus  OpraHMYeckMx  peakuuid.  OKUCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPraHUYECKON XUMHUHU.

OKCHepUMEHTAIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKUX BELIECTB U MaTepualaMM Ha MX OCHOBE, OMBITHI 10 MPEBPALLECHUIO
OpPraHMYeCKHX BEIIECTB TNpW HarpeBaHuu (IUIaBIeHWE, OOYIJIMBaHME W  TOPEHUE),
KOHCTPYMPOBaHUE MOJEIIEH MOJIEKYJI OPraHMYECKHUX BEIIECTB.

YrieBogopoasl.

Ankanpl. ['oMonIOrHyecKuii psj ajakaHoB, oOmas GopMyia, HOMEHKIATypa U U30MEPHS.
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP -rHOPUAN3AIlis aTOMHBIX
opburaneit yriepoaa, 6-cBs3b. OU3nuecKue cBOMCTBA aIKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMs], N30MEpPHU3aluu, JETUIPUPOBaHUS,
LUUKIU3aluy, [HpOJu3a, KpekuHra, ropeHus. [IpeacraBieHue o MexaHHU3MeE peakuui
PaAMKaIbHOIO 3aMEIIEHHUSL.

Haxoxnenue B npuposae. CriocoObl OJy4eHHs U IPUMEHEHUE aJIKaHOB.

[{uknoankanel. O0mas Gpopmyna, HOMEHKIAaTypa U u3omepus. OCOOEHHOCTH CTPOCHUS U
XAMHYECKHX CBOWCTB MalbIX (IMKJIOMPOIAH, NHUKIOOyTaH) ¥ OOBIYHBIX (IIMKJIOTICHTAH,
LUKJIOTEKCaH) LMKI0anKkaHoB. CriocoObl MOJIy4eHUs U TPUMEHEHUE [IUKI0ATKaHOB.

Ankensl. 'omonoruueckuil psii ankeHoB, obmas Gopmyiia, HOMEHKIATYpa. DJIEKTPOHHOE
¥ [POCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKEHOB, SP>-THOPHIM3AIMA aTOMHBIX OpOHTasei
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reomeTrpuyeckas (quc-TpaHc-) uzomepus. dusznueckue
CBOMCTBAa QJIKEHOB. XUMHYECKHE CBOMCTBA: PEAKUMM IPUCOCAVHECHUS, 3aMEUICHUSA B (-



IIOJIO)KEHUE TP ABOWHOM CBA3M, NOJUMEpHU3AlMM U OKucieHusa. [IpaBuino MapkoBHUKOBA.
KauectBeHnHbIe peakiiuy Ha ABOIHYIO CBsi3b. CrIOCOOBI MOTyYeHHS U IPUMEHEHHUE aJIKEHOB.

Ankanuensl.  Krnaccupukanumss — ankagueHoB — (CONpsDKEHHBIC,  M30JUPOBAHHEIE,
Kkymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOIO CTPOEHUS M XMMHUYECKMX CBOWCTB
CONpsDKEHHBIX IUeHOB, 1,2- u 1,4-npucoenunenue. llonumepusanuss conpsKEHHBIX AMEHOB.
CriocoObl 1oJTyyeHHs 1 IPUMEHEHUE alIKaAUEHOB.

Anxusbl. ['oMonorndeckuii psia amkuHOB, o0mas GopMmyrina, HOMEHKJIATYpa ¥ H30MEPHSL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-TMOpPHIU3aIUs aTOMHbIX
opburaneit yriepoga. Pusznyeckue CBOWCTBA AIKMHOB. XHMHUYECKHE CBOMCTBA: peaKkLUU
IPUCOEANHEHHUS, TUMEpPU3alluu U TpUMEpHU3aluu, okuciaeHus. KucinoTHble cBONCTBA alKUHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peakiuy Ha TPOHHYIO CBs3b. CrOCOOBI
IIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomaruueckue yriaeBoJopo/sl (apeHsl). 'omonorudeckuit psit apeHoB, obmas popmynia,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30J1a.
®usnyeckue CBOMCTBA apeHOB. XMMHUYECKHE CBONCTBAa OEH30Ja U €ro roMOJIOTOB: peakLuu
3aMelIeHus B OCH30JHHOM KOJIBLIE W YTJIEBOJOPOIHOM paIHKalle, PEaKIHUU MPUCOSAUHEHHUS,
OKHCJIEHHE TOMOJIoroB O6eH3ona. IlpeacraBienne 06 OpUEHTHPYIOIIEM JIEHCTBUM 3aMeCTUTENen
B OEH30JIbHOM KOJIbLIE Ha NpUMEpE aJIKWIbHBIX PaJUKajoB, KapOOKCUIBHOM, I'MIPOKCUIIBHOM,
aMUHO- U HUTPOTPYMIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMHUYECKHX CBOICTB CTHpOJIA.
[Momumepu3arus ctuposia. CriocoObl TOTYYESHUS U IPUMEHEHUE apOMAaTHYECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. Ilonyrueie HedTsHble ra3pl. HedTs u €€ mpoucxoxaenue. KameHHbIN
yroilb U TPOAYKTHl ero mepepadorku. CrocoObl mepepaOdoTKu HEPTH: TEepPEeroHKa, KPEKHWHT
(TepMUYECKHid, KaTAIUTUYECKUH), pudopmunr, nuponus. [IpoxykTer nepepabotku HedTH, HX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

I'eHeTnyeckas CBsA3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOJOPOOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOU3BOIHBIX YIJIEBOJOPONOB. Peaknuu 3amereHus
rajloreHa Ha TUAPOKCOTPYIIy, HUTPOIpYIIy, LHMAHOTPYIIY, aMuHOrpymnmy. J[leficTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CIMPTOBOrO pacTBopa wiénoud. B3aumonelictBue
JUTaJOTEHAJIKAHOB C MarHueM M LHMHKOM. lIoHATHE O MEeTalsIoOpraHM4ecKuX COCIUHEHUSX.
Mcnonb30BaHuE TaJlOreHIPOU3BOJHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHMKE W HpPU CHHTE3E
OpraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIbHbIE METOJbl H3Y4YEHMs] BEIIECTB M MX [PEBPALLEHUI: HU3y4yeHUE
(Gu3nuecKux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakUui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIAcCOB (0OeciBeunBaHUEe OPOMHON MM MOJHOM BOJIbI, pacTBOpa
IepMaHraHata Kajus, B3aMMOJEHCTBHE alleTWJIeHAa ¢ aMMHMAYHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), xauecTBeHHOE OOHApYKCHHE YTJepoJa M BOJOPOJia B OPraHUYECKHX BEIICCTBAX,
HOJy4YEeHHE STUJICHA U H3Yy4YE€HHE €ro CBOMCTB, O3HaKoMileHHe ¢ Kojulekuusmu «Hedts» n
«Yromb», ¢ o0pa3uamu IUIacTMacc, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYJ
YTJIEBOJOPOAOB U raJOr€HIIPOU3BOAHBIX YIIE€BOAOPOIOB.

Kucnopoacoaepskamue opranuyeckue coeJMHeHHs.

[IpenensHble onHOATOMHBIE cHUpPThL. CTpoeHHE MOJIEKYJ (Ha IpuUMepe METaHoJla U
sTanosa). ['omonoruueckuit pajg, oduas Gopmyiia, H30MepHsi, HOMEHKJIATypa U KilacCu(UKaIus.
®u3nyeckue CBOMCTBA MPEICNIbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBA3UM MeEXIy
MOJIEKYJIaMH CIIUPTOB. XMMHUYECKUE CBOMCTBA: peaKIMK 3aMEILEHuUs, AeTUAPaTallu1, OKUCIEHUS,
B3aMMOJEHCTBUE C OPTaHUYECKUMU U HEOPraHUYECKUMHU KUCJIoTaMU. KadecTBeHHas peakuus Ha



OJIHOATOMHBIE cnupThl. JleiicTBHE A3TaHOJa W METAaHONA Ha OpraHu3M dYenoBeka. CrocoObl
MOJIyYEHUs U IPUMEHEHUE OHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢hupsl, HOMeHKIaTypa U n3oMepusi. OCOOCHHOCTH (PU3NICCKUX U XUMHUUYECKUX
CBOWCTB.

MHOroaroMHbl€ CHHUPTHI — 3TUJIEHIVIUKOIb M IIUUEpUH. PU3HUECKHME U XUMHYECKHUE
CBOMCTBA: peaklMM 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHUYECKMMH M HEOPraHMYECKUMU
KHUCJIOTaMH, KaueCTBEHHAsl peaklusi Ha MHOroaTOMHble cnupthl. IIpencraBienue o MexaHuzMe
peakiuii HykieopuIbHOrO 3amenieHus. JlelictBue Ha opraHusM yenoBeka. CrocoObl momydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHne MOJIEKYJIbl, B3aMMHOE BIUSHUE THIPOKCOIPYIIIBI M OEH30JIBHOTO sIpa.
Owusnueckue coiictBa (eHoma. OCOOEHHOCTH XMMHYECKHX CBOMCTB (eHona. KauecTBeHHBIC
peakiuu Ha (enon. ToxcuuHocTh (enona. CrocoObl MOTydeHHS W NpUMEHeHHe (eHona.
®enondopManbaeruaHas cMoa.

KapOonwunpHble COeIMHEHUS — QIBJETUABI M KETOHBL JJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM Tpymmbl. ['OMONOrHYecKre psapl albIeTHAOB M KETOHOB, oOmias ¢opmyna,
n30MepUsl U HOMEHKJarypa. DHU3WYecKue CBOMCTBA AJBJIETHUIOB W KETOHOB. XHWMHYECKHE
CBOMCTBAa aQIbJIETUJOB M KETOHOB: peakuuu npucoequHeHus. OKUCIEeHUE albJIerujioB,
KauyeCTBEHHbIC peakiuu Ha anbiaerujpl. CrocoObl MOJyuYeHHs U MPUMEHEHHUE albICeTUIOB U
KETOHOB.

OMHOOCHOBHBIE TIpeaelbHbIe KapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkinarypa. Dusmueckre CBOMCTBA OJHOOCHOBHBIX
IpeaenbHBIX KApOOHOBBIX KUCIOT. BOOpoIHbIE CBSA3M MEXKIY MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT.
XUMHYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEAKIMS STEPUPUKAINH, PEAKIHUU C Y9aCTHEM
yraeBOAOPOAHOTO panukana. OCOOEHHOCTH CBOWMCTB MypaBbHUHOW KHCIOTHL. [loHsATHE O
MPOU3BOJHBIX KAapOOHOBBIX KHUCIIOT — CIOXKHBIX 3dupax. MHoroobpazue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOMCTB HEIpe/eIbHbIX U apOMAaTUYECKHX KapOOHOBBIX KHUCIOT, ITUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IperncraBureny BBICIIMX KapOOHOBBIX KHCIIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAS, OJICMHOBAS, JUHONE6As, JUHONEH08dss KUCIOTHL. CrocoObI
MOJTyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie »¢upsl. ['omonoruueckuit psa, obmas Gopmyrna, uzomepus U HOMEHKJIATYpA.
DuU3NYECKUE U XUMAYECKUE CBOMCTBA: THIPOJIN3 B KUCIION U LIETOYHOU Cpelie.

XKuper. Ctpoenne, pusnuecKkue U XUMHUECKUE CBOWMCTBA JKUPOB: THAPOJIN3 B KHUCIOH U
nienouHoi cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COAEPKAIIMX OCTATKH HETIPEAETbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

MBIIa KaK COJH BBICIIHX KapPOOHOBBIX KHCJIOT, HX MOIOIIee JeiiCTBHE.

OO6mas xapakTepucTuka yrieBonoB. Kiaccudukarus yrieBonoB (MOHO-, AH- U
nonucaxapuabl). MoHocaxapuIpl: TIIOK03a, (QpyKTO3a, TajakTo3a, pudo3a, Ie30Kcupubdo3a.
®du3nueckue CBOMCTBA W HaxoxaeHue B mnpuponae. dorocuHTe3. XUMUUYECKHE CBOMCTBa
[JIIOKO3bl: pEaklUHUU C Yy4yacTUEM CHUPTOBBIX U  aJbACTUIAHONM TIpyHN, CIUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAUYE€HUE B IKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuael: caxapo3a, MajabTO3a M JakKTo3a. BoccTaHaBiauBawIMe U
HEBOCCTAaHABIIMBAIONIME Aucaxapulbl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npuMmeHenue. [lomucaxapuapl: Kpaxmall, MNIMKOreH U Lemnojo3a. CTpoeHue MaKpOMOJIEKYJ
Kpaxmaja, TIJIMKOT€Ha U LeUIoo3bl. (Pui3nueckue CBOMCTBA Kpaxmajga U LEJUIIOJIO03bI.
XUMHUYECKUE CBOMCTBA Kpaxmalla: TMIPOJIU3, KaueCTBEHHAs pEakIus C MOAOM. XUMHUYECKUE



CBOWCTBA LEJUTIOJIO3bI: THAPOIIN3, MOITydeHHe F3PUPOB 11e/uTr0103bl. [IoHATHE 00 UCKYCCTBEHHBIX
BOJIOKHAaX (BUCKO3a, alleTaTHbIN IIENK).

OKCHepUMEHTAJIbHbIE METOJbl M3YyYEHUsl BEIECTB U MX IpEBpallleHUui: pacTBOPUMOCTH
pa3IMYHbIX CIHUPTOB B BOJIE, B3aMMOJEHCTBHE 3TaHOJA C HATPUEM, OKHUCIEHHE 3TUIOBOTO
COMpTa B albJIerW] Ha pPACKaJIEHHON MeIHOW IPOBOJIOKE, OKHCIEHHE STHJIOBOIO CIUpPTa
JTUXPOMATOM Kajiusi (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPHAIIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anbaerunsl (¢ ruapoxkcunom auammuncepeopa(l) u rugpoxcunom meau(Il)), peakuus riounepuHa
¢ ruapokcusioM Meau(Il), xumuueckue cBONCTBa pacTBOPA YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBHE
pacTBopa Tir0K03bl ¢ ruapokcunom menu(ll), BzaumoneiicTBue kpaxmaia ¢ MOAOM, pellIEHUE
IKCIIEPUMEHTANBHBIX 337a4 1o TeMaM «CriupThl ¥ peHonb, «KapooHoBbie KucnoTbl. ClI0KHBIE

UPBD».
A30Tcosepikaniue OprannyecKne coeTHHeHNns.
AMHMHBI — OpraHM4ecKMe NpOHM3BOAHBIE aMMmHaka. Kilaccupukanus aMHUHOB:

anupaTUIECKUe U apoOMaTHYECKUE; NMEPBUYHBIC, BTOPUYHBIC U TpeTU4YHbIC. CTpOEHHUE MOJIEKYII,
obmas ¢opmyia, U30Mepusi, HOMCHKJIATYpa U (PU3UYECKHE CBOWCTBA. XMMHUYECKOE CBOHCTBA
annpaTUIECKUX aMHHOB: OCHOBHBIC CBOMCTBA, AJIKUJIMPOBAHME, B3aMMOJICHCTBHE IMEPBUYHBIX
aMUHOB C a30TUCTOHN KUCI0TON. COMM aJIKUIAMMOHHSL.

AHWIVH — IIPEJICTaBUTE]Ib aMUHOB apomMaTuyeckoro psaa. Ctpoenue anuianHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MoJIeKyse aHmiInHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KauecTBennsie peaknmu Ha aHWiauH. CrocoObl TONyYeHUS W TPHUMEHEHHE alu(aTHICCKUX
amuHOB. [loydyeHue aHUIMHA U3 HUTPOOEH301a.

Amunokucinotel. Homenknatypa wu  u3zomepus. OTaenbHbIE MPEICTABUTEIN  O-
aMHHOKHUCJIOT: TJIMIUH, ajnaHuH. PU3NYEeCKue CBOMCTBA aMHUHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEpHBIX OPraHWYECKUX COCAMHEHUN, peakius MOJUKOHICHCAIINH,
o0Opa3oBaHue NMENTHIHON CBsA3HM. buonornueckoe 3HayeHHe aMUHOKUCIOT. CHHTE3 M THIPOJIU3
MENTUIOB.

benku kak npupoaHsie nonaumepsl. [lepBuyHas, BTOpUYHAS M TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JE€HATypalus, KaueCTBEHHbIE peakluu Ha
OenKH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHS BELIECTB M HMX IPEBpPALICHUN: PaCTBOPEHHUE
OenKOB B BOJIE, JICHATypalusi OCTKOB NPU HAarpeBaHWH, I[BETHBIC PEAKIMH HA OCIIKH, PEeUICHHE
AKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMaM «A30TCOAEpKaIlllMe OPraHUYeCKHe COCIUHEHUS» U
«Pacno3HaBaHNe OPraHUYECKUX COCIUHEHUI.

BricokomosieKyJIIpHBIE COeIMHEHUS .

OCHOBHBIE TIOHATHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHU: MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIMECHb MOJMMEpU3alluu, CPEeAHss MoJieKyssipHas macca. OCHOBHBIE
METO/Ibl CUHTE3a BICOKOMOJIEKYJISIPHBIX COEMHEHUN — MOJTMMEPU3ALINS U IOJTUKOHICH A

[Tonmumepubie MaTepuansl. [lnacTMaccel (MOMUATHIICH, TOIUIPONIIICH, TOTUBUHUIXIOPHI,
MOJIUCTUPOJT, TOJIMMETHIIMETAKPHIIAT, TOJTMKAPOOHATRI, TOMUATIIICHTepedTanar). Y Tuiu3anus u
nepepaboTKa IIacTUKa.

DnacToMepbl: HaTypalbHBbI  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJueHOBBIA,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

BomnokHa: HarypasibHbIE (XJIOTOK, IIEPCTh, MIENTK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KApOH U JIaBCaH).

[TonmuMmepsl crienuanbHOrO Ha3HaueHUs (TedIIoH, KeBIap, ANEKTPOIPOBOASIINE MTOJIUMEPHI,
OuopazyiaraeMble TIOJIUMEPHI).



DKCTepUMEHTAIbHBIE METOJIbI M3YYEeHHs BEUIECTB U MX MPEBpAIICHUN: 03HAKOMIIEHUE C
oOpaslaMu TMPUPOAHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelIeHUE
HKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Pacrno3naBaHue m1acTMacc v BOJIOKOH.

PacuérHbie 3agaun.

Haxoxaenue MonekynspHOi (popMyIbl OPraHMYECKOTO COSTMHEHUS 110 MACCOBBIM JIOJISIM
9JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXXICHHE MOJEKYJSIPHON (HOPMYIIBI OpPraHU4YEeCKOIro
coeMHEHUsT 1o Mmacce (00BEMY) MPOAYKTOB CrOpaHHs, MO KOJMYECTBY BelIecTBa (Macce,
00BEMY) MPOIYKTOB PEaKIUU W/WUIIN UCXOJHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHON (HOPMYIIbI
OpPraHMYECKOTO BEHIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJy4YEHUS,
OTpeJIeJICHUE JI0IU BbIX0/a MPOAYKTa PEaKIIUU OT TEOPETHIECKH BO3ZMOMXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeaIMEeTHBIX CBS3€i MpH U3y4eHUU opranudeckoit xumuu B 10 kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTHIA, IPUHATHIX B OTJICIBHBIX ITPEIMETaX €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SIBJICHHE, HAaydHBIM (DaKkT, TUNOTE3a, TECOPHS,
3aKOH, aHaJIW3, CUHTE3, KiaccuduKalus, HaOIIOACHUE, H3MEpPEHUEe, IKCICPUMEHT, MOJEIb,
MOJICJIMPOBAHUE.

Ousuka: Marepus, aTroM, 53JIEKTPOH, MPOTOH, HEHUTPOH, MOJEKyJa, IHEePreTHYeCKUuiu
YPOBEHB, BEIICCTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHUE BEUIECTBA, (PU3MUYCCKUE BEIMYMHBI,
€IMHUIIBI U3MEPEHUsI, CKOPOCTb, SHEPTHs, Macca.

buonorus: kieTka, opraHu3M, dKocucTteMa, Ouocdepa, MeTaboJIM3M, HACIICICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPOPHBIA TUI IMMHUTaHUs, OpokeHUe, (HOTOCHHTE3, ABIXaHHWE, OCIKH,
YTIICBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadusi: moyse3Hbie HCKOTIAeMbIE, TOTUIHBO.

TexHosorHs: MUIIEBbIE MPOTYKThI, OCHOBBI PAIMOHATILHOTO MTUTAHMSI, MOIOIIIME CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [MIPOTPAMMBI 110 XHWMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

B coorBercTBHM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXO0AOM B CTPYKTYPC JIMYHOCTHBIX
pe3yNbTaToB OCBOGHHS MpeaMera «XHMHUsS» Ha YpPOBHE CpenHero oomiero o0Opa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YYaIOUIMMUCS POCCUHCKON Tpa)KIaHCKOM
UJICHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPENIEICHUIO;
HaJIMYyue MOTHUBAUMM K  OOYy4EHMIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCS MPUHATHIMA B OOIIECTBE IMPaBWIAMH M HOPMAaMHU IIOBEICHHS; HAINYUE
IPAaBOCO3HAHUSI, KOJIOTHUECKON KYJIBTYPbI; CHOCOOHOCTh CTABUTh IIETH M CTPOUTH KU3HEHHBIC
IIJIaHBbI.

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHUS TPEAMETa «XHUMHS» OTPAKAIT CPOPMUPOBAHHOCTH
OIIBITA TIO3HABATENBHOW U NMPAKTUYECKOW JESTENbHOCTH 00YYaIOIMXCs B IPOLIECCE peaTn3alum
00pa3oBaTENLHOMN eI TEILHOCTH.

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHUS TPEAMETa «XHUMHS» OTPAKAIOT CPOPMUPOBAHHOCTH
OIIBITa TIO3HABATENBHON U NMPAKTUYECKON JESITENbHOCTH 00YYaIOIUXCs B IPOLECCE peaTn3alum
00pa3oBaTEeNbHON IS TENEHOCTH, B TOM YHCIIE B YaCTH:



1) rpa:kaaHCcKOro BOCIMTAHMSA:

OCO3HAHHS 00YYAIOIMMHICS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00S3aHHOCTEH, YBaXKCHHS K
3aKOHY U MPABOMOPSIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENbHOCTH IPU CO3/IaHUU YU€OHBIX MPOEKTOB,
pPeICHUN yT-I€6HBIX M MMO3HABATCJIbHBIX 3a41a4, BBIIIOJHCHUN XUMHUYCCKUX SKCIICPUMCHTOB;,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI IPYTHX
[IPU aHAIKM3E PA3IUYHBIX BUJIOB YU4EOHOH J€ATEeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

OCHHOCTHOI'0O OTHOWICHHA K MCTOPUYCCKOMY H HAYYHOMY HACJICIUIO OTE€YECTBEHHOM
XUMHUH;

YBa)XEHUSI K IPOLIECCY TBOPYECTBA B OOJIACTU TEOPUM U MPAKTUYECKOTO MPUIOKECHUS
XUMHHU, OCO3HAHUA TOI'O, YTO JAaHHBIC HAYKHW C€CTb PE3YIbTAaT JJIHUTCIbHBIX H&6JIIOZ[€HHI>1,
KPOIIOTIMUBBIX 3KCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O TPpyda y‘IéHbIX " IIPAaKTUKOB;

WHTEpeca M I[I03HABATEIIbHBIX MOTHBOB B TMIOJYYEHHH U TIOCIEAYIOIIEM aHaJIU3e
uH(GOpPMAIIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOW XHUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBCHHOI'O CO3HAHUA, STUYCCKOI'O IMOBCACHM,

CIIOCOOHOCTH OLCHUBATh CHUTyallud, CBA3AHHBIC C XHUMHWYCCKHMH SABJICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

T'OTOBHOCTH OLICHUBATh CBOE MMOBCACHHUEC W IIOCTYIIKM CBOUX TOBapHHIGﬁ C HO3HIII/II>1
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

4) popMupoBaHNS KYJbTYPbI 310POBbS:

MOHMMAaHUS LEHHOCTEeH 310poBOr0 M Oe3omacHoro obOpasza >KU3HHM, HEO0OXOJUMOCTHU
OTBECTCTBCHHOI'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘~I€CKOMY " ICUXUYCCKOMY 310POBbIO;

COOIOZICHHS TIPaBWJI OE30MMACHOTO OOpAaIICHHUS C BEUIECTBAMH B OBITY, IMOBCEIHCBHOU
JKU3HU, B TPYJIOBOU JIEATEIBHOCTH;

MOHMMAHUSA IEHHOCTH TPaBWJI WHAMBHAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
IMMOBCACHHA B CUTyallUAX, YIPOKAOIHNX 310POBbIO U ) KU3HU JIIOILGﬁ;

OCO3HAHHUS MOCJIEIACTBUI M HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS aJIKOTOJIs,
HApKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHMA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOM JICSITEIIBHOCTH,
00111eCTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX JIEIATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHEe B pEIICHUH MPAKTUYECKUX 3373y COIMAIBHOM
HAIPAaBIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTHYECKOMY HM3YYECHHIO MpOodeccHil pa3iIMyHOTO poJia, B TOM YHWCIE Ha
OCHOBC INPUMCHCHU MMPCAMETHBIX 3HAHUH 110 XUMUU,

YBa)XEHHUS K TPYIY, JIOSAM TPyJla U pe3ybTaTaM TPYAOBOH AEATEeIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HMHAMBHIYalbHON TpaeKTopuu oOpa3oBaHUs,
Oymymieit mpodeccuu U peanu3anuu COOCTBEHHBIX XU3HEHHBIX TUTAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 001IEeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHMS:



9KOJIOTHYECKHU 11e71eco00pa3HOro OTHOIIEHUS K MPUPOAE KaK MCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3emie;

NOHUMAaHHA TJI00ATBHOTO XapaKTepa SKOJOTHIECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLUATBHOMN CPeIbl;

OCO3HaHUS HEOOXOAMMOCTH HCIIONB30BAHUS JOCTHKEHUI XUMUU ISl PEIICHUs] BOIIPOCOB
paIOHATBHOTO TPUPOIONIOIB30BAHUS;

AaKTUBHOI'O HENpPUATHS JEHUCTBUM, NPUHOCAIIMX BpPEI OKpY’Kalolled NpUpOAHOU cpene,
YMEHHS MPOTHO3UPOBATH HEOIArONPUSTHBIE SKOJIOTHUYECKUE MOCIEACTBHUS MpPeaIpPUHUMAEMBbIX
NENCTBUI U TPeI0TBPALATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOH KyJIbTYpbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTMYECKOW HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMHU B
MO3HaBaTENIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTUKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
MPOTUBOCTOSTH UAE0JNIOrHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33pEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
00LIECTBEHHOMN IPAKTHUKHY;

MOHMMAaHUS CHeHUU(PUKA XUMUU KaK HayKH, OCO3HaHus €€ poiau B (OPMHUPOBAHUU
paIMOHATBHOIO HAYYHOT'O MBIIUICHHUS, CO3/ITaHUU LIEJIOCTHOTO MPE/ICTaBIeHUsI 00 OKpY’KaroIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKa, B TMO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnn mpodIeM COXpaHEeHUs PUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B OCOO0OM 3HAYMMOCTH XHMHH JJii COBPEMEHHON IUBUIM3AIUU: B €€
FYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM POJIM B CO3/1aHUM HOBOM 0aszbl MaTepuaibHOU
KYJBTYpPHI, B pEIICHUH TII00aTbHBIX TPOOIEM YCTOHUMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTUYeCKOM, MHUIIEeBOM M HKOJOTMYECKOM Oe30MacHOCTH, B Pa3BUTHH MEIULIUHBI,
o0ecrevYeHny YCIOBUM YCIEUTHOTO TPy/Aa U SKOJIOTHUECKH KOMGOPTHOM KU3HU KaKIOTO 4JieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTHM: IIOHUMAaHHUS CYIIHOCTH METOJOB IIO3HAHWUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BATh IOJIy4aeMble 3HAHUS AJIs
aHaJM3a U OOBACHEHUsS SIBICHUN OKPYKAIOIIErO0 MHpPa M MPOUCXOASIIUX B HEM H3MEHEHHUH,
YMEHHS JieJaTh 000CHOBaHHbBIE 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JaHHBIX
C LIEJIBIO MTOJIyYE€HHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUUYECKUE 3HAHUS JUISl PELLIEHUS TpodiieM
B PEAJbHBIX )KU3HEHHBIX CUTYAILIHSIX;

WHTEepeca K MO3HAHUIO, UCCIIeI0BATENbCKOM eI TENbHOCTH;

TOTOBHOCTH HM CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJyYEHMIO HOBBIX 3HAaHUW 1O XHMHH B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTSIMHU;

HMHTEpeca K 0COOCHHOCTSAM Tpy/ia B Pa3IMUHBIX cepax mpodecCHOHATLHON AeSITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yiibTaThl OCBOCHHS NPOTPAMMBI [0 XMMHU HAa YPOBHE CPEIHErO
o0mero o0pa3oBaHus BKIFOYAKOT:

3HAYUMBIC M1 (DOPMHPOBAHHS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTNHAPHBIC
(MeXnpeIMeTHbIC) OOIICHAYYHBIE TIOHSTHS, OTPAXKAFOIINE I[EIOCTHOCTh HAYYHOW KapTUHBI MHPa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,



SHEprus, sBIEHUE, MPOLEeCcC, CUCTeMa, HayyHbI (akT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIEI0OBAaHUE, HAOII0IeHNE, N3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHble  Y4eOHblE  JIEHCTBUSA (mo3HaBaTeNbHbIE, KOMMYHHUKaTHUBHBIE,
peryisTHBHbIE), obOecnednBaronie (HopMUpOBaHHE (YHKLUHMOHAJIBHOH TIPaMOTHOCTH H
COLMAJIbHOM KOMIIETEHIIMM 00yYaroIInuXCs;

CIOCOOHOCTh ~ OOY4YarOLIMXCA  HMCIOJIBb30BaTh ~ OCBOEHHBIE  MEXKIAMCLUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE IEHCTBHS B IO3HABATEIbHOU U
COLIMAJIbLHOW ITPAKTHKE.

MertamnpeaMeTHble pe3yJbTaThl OTPAKAIOT OBJIAJAECHUE YHHUBEPCAJIbHBIMU Y4eOHBIMU
[103HaBaTEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JIEHCTBUSMU.

Ilo3naBaTeibHBbIC YHHBeEPCAJIbHbIE YUYeOHbIE NeiCTBUSA

1) 6a3oBble JIOTHYECKHUE AeiiCTBHS:

CaMOCTOSITENIbHO (pOpMyNIHpOBaTh M AaKTyaJU3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeAeNATh LU JEATENbHOCTH, 3a7aBasi NapaMeTpbl U KPUTEPUM HX JOCTHIKEHMS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOI'O MBILUICHUS: BbBIJCIATh
XapaKkTepHble TPU3HAKK TMOHATHUI W yCTaHaBIMBAaThb UX B3aMMOCBA3b, HCIOJIB30BaTh
COOTBETCTBYIOIIUE IMOHITHS JJIs1 OOBSICHEHUSI OT/ICIBbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIMBATh IPUUYNHHO-CIICACTBEHHBIE CBSA3H MEX/y U3Yy4a€MbIMU SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE PpACCYKICHHUS (MHIYKTUBHBIC, JAEIyKTUBHBIE, I10 AaHAJOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBO/IbI U 3AKJIIOUYECHUS;

NPUMEHATh B MPOIECCE MO3HAHUS HCMOIb3yeMble B XUMUU CHUMBOJMYECKHE (3HAKOBBIC)
MOJIEIH, TPe0OPa30BBHIBATH MOEIIHHBIEC MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuuu — TpU PEIICHHH Y4eOHBIX
MO3HABATEJIbHBIX U IMPAKTHYECKUX 33]a4, MPUMEHSITh Ha3BAaHHbBIE MOJEIbHbBIC MPEACTaBICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCIEN0BATENbCKUE AeiiCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIUI;

dbopMynupoBaTh LEAM M 3aJa4yd  HMCCIEAOBAHUS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIIUPOBAHHBIE BOMPOCHI B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i1 POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYKJICHHI;,

BJIa/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M IPOBEICHUS YUYEHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIATh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (GopMynaupoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIHTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOIETAHHON
pabore;

nproOpeTaTh OMNBIT YYCHHYECKOH HCCIIEAOBATEIbCKOM W MPOEKTHOH JesITeIbHOCTH,
MPOSBIATH CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIHHOMY IIOMCKY METOJOB pEIICHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB ITIO3HAHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBAThCSI B PA3IMYHBIX HCTOYHUKAX WHPopManuu (HAYYHO-TIOMYJIsIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),



aHaJIM3UpOBaTh MH(DOPMALMIO DPA3JIMYHBIX BHUJOB MU (QOPM MpENCTaBICHUS, KPUTHYECKU
OLICHUBATD €€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMynupoBaTh 3ampochl W IPUMEHSATH pa3jINMYHbIE METOAbI IpPHU IOUCKE U OTOOpe
uH(pOpMaLKU, HeOOXOAMMOM [T BBINOJIHEHHs yUeOHbIX 3ajjau ONpeIeIEHHOrO THUIIA;

npuoOpeTaTh OMBIT UCHOJIB30BAHUSA MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OPMY MpeCTaBIeHUS WH(OPMAIMH (CXEMBI,
rpaduku, TuarpamMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYUYHBIH $3bIK B KayeCcTBE CpEACTBA INpu paboTe ¢ XUMHUYECKOH
UHpOpMaLMEeH: MPUMEHSATh MEXKIpeIMEeTHbIe ((U3NYEeCKHe M MaTeMaTHYeCKUE) 3HAKU U
CHUMBOJIBI, (hOpMysbl, aO0OpeBHAaTyphl, HOMEHKIIATYPY; HCIOJIB30BATh 3HAKOBO-CHMBOJIMYECKHE
CpeACTBa HarJISIHOCTH.

KoMmyHnKkaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe 1eliCTBUSA:

3aJaBaTh BOIPOCHI 10 CYLECTBY 00CYK/1a€MOI TEMbI B XOJI€ JUaora U/Uiau JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIMPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BHIIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIaTh C IPE3EHTALMEl pe3yibTaTOB MO3HABATEIBHOW AEATEIbHOCTH, IMOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUU XMMHUYECKOTO
9KCHEPUMEHTa, NPAaKTUYECKOH paboThl IO HCCIEJOBAHUIO CBOWCTB H3yYaeMbIX BEIIECTB,
peanu3anu y4eOHOro MpPOEKTa, M (OpPMYIUPOBATH BHIBOJBI IO pE3yJbTaTaM IIPOBEAEHHBIX
UCCJIEJOBAaHUM MTyTEM COTJIAaCOBAHMSI MO3ULIUI B X0/€ 00CYK/I€HUS U OOMEHa MHEHUSIMH.

Pery1siTUBHBIe yHMBepcalbHble Y4eOHbIe JelicTBHA:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENbHYIO JEATEIbHOCTD,
onpenenss e€ eIy M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npejyiaraéMblii aIrOpuTM JEUCTBUN IPU BBINOJIHEHUM Y4€OHBIX M HCCIIEIOBATENbCKUX 3ajad,
BBIOMpaTh Hanbosee (P HEeKTUBHBIN CIIOCOO MX pPEeIIeHHs ¢ YYETOM IOIydYeHHUS] HOBBIX 3HAHHUN O
BEIIECTBAX M XMMHUYECKHX PEeaKIUsIX; OCYLIECTBIATh CAMOKOHTPOJIb JIEATEIbHOCTH HAa OCHOBE
camoaHaJiu3a U CaMOOLICHKH.

MNPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTrHbie pe3ynbTaThl OCBOECHUS MPOTrpamMMbl 110 XUMHM Ha YIIIyOJEHHOM YPOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKIIOYAOT criequdUuecKue A y4eOHOro Impeamera
«XUMUS» HayyHble 3HAHUS, YMEHUS U CHOCOOBI JIEHCTBUH IO OCBOCHHUIO, MHTEpPIpETAlMU U
IpeoOpa30BaHNIO0 3HAHUM, BUJIbI JEATEIBHOCTH MO MOJyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAHUW B Pa3IMUHBIX Y4E€OHBIX CHUTyalMsIX, a TAaKKE€ B PEAbHBIX JKU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C XUMHeW. B mporpamMme mo XMMHMM NpeIMETHbIE pe3yJbTaTbl IPEICTABICHbI IO
rofiaM U3y4eHHUsl.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckass XuMUsD OTPaXKaloT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe M 3HAYCHHH OPraHMYECKON XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ POJu B 00ECTIIeUeHUH YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA B
penieHnn mpoOIeM IKOJIOTHYECKOM, IHEPTeTHUSCKON M MUIICBOW 0€30MacHOCTH, B Pa3BUTHH
MEJMIIMHBI, CO3JAaHUM HOBBIX MAaTEpPHAJOB, HOBBIX HMCTOYHHMKOB JHEPrUU, B OOECHEUYECHUU
palMOHATBHOTO MPUPOIONOIL30BaHUS, B (DOPMUPOBAHUHM MUPOBO33PEHUS U OOIIEH KYIbTYpHI
YeJloBeKa, a TaKK€ OHKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHMSI K CBOEMY 3/10pOBbIO U
MIPUPOIHON CpelIe;



BJIQJICHAE CUCTEMONW XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJIATAIOIINE
NOHATUS — XMUMHYECKHH SJIEMEHT, aToM, SApO M DSJCKTPOHHAs 00ojoYKa aroma, s-, p-, d-
aTOMHBIE OpOMTAIHM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, TMOpUAM3AIHsS aTOMHBIX
opOuTanelf, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATENBHOCTh, CTEHNEHb OKHCICHMS,
XUMHYECKasl CBfA3b, MOJb, MOJIIpDHAs Macca, MOJSPHBIA 00BEM, YIVIEPOAHBIN CKeJerT,
(GyHKLUMOHATIbHAS TpyIa, pajuKai, CTPYKTypHble (opMyibl (pa3BEpHYTHIE, COKpaIIEHHBIE,
CKEJIETHbIE), M30MEpUsl CTPYKTypHas M HPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYEcKas),
M30MEPBI, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- M a30TCOACpKallue
OpPraHMYECKHUE COEAUHEHMS, MOHOMED, IIOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIECKYJISIPHBIE
COCIMHECHUS; TEOPHUH, 3aKOHBI (mepuoauveckuid 3akon J[. M. MenneneeBa, Teopusi CTpOCHUS
opranuueckux BemectB A. M. byriepoBa, 3aKkoH COXpaHEHHMS MacChl BEIIECTB, 3aKOH
COXpaHEHMsT U TMPEBpAIlCHUs DSHEPrUU IPH XUMHYECKHX peakUusiX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUECKHE 3HAHHUSA, JIEXKAIUUE B OCHOBE IIOHHMAaHUs
IPUYMHHOCTH W CHCTEMHOCTH XUMHWYECKHUX SBIICHHW; MPEICTABICHUS O MEXaHU3Max
XUMUYECKHUX PEAKLUM, TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX X IIPOTEKaHUs,
O B3aUMHOM BJIMSIHUM aTOMOB U TPYyNI aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIM M ME30MEpHBIN
s¢¢extrl, opuentantsl I u Il pona); Qaxromornyeckue cBeneHUS O CBOWCTBAX, COCTaBe,
HOJYYeHUU U OE30MacCHOM HCIIOJIb30BAaHMM BAXKHEWIIMX OpPraHUYECKHX BELIECTB B OBITY U
IPAKTUYECKOM  JIEATENbHOCTU 4YEJIOBEKa, OOIIMX HAayyHbIX MPHUHLHUIAX XMMHUYECKOIO
IIPOM3BOJICTBA (HAa IpUMEpE MPOU3BOACTBA METAHOJIa, IEpEPa0OTKU HEPTH);

c(OPMHPOBAHHOCTb YMEHUM: BBISIBIIATh XapaKTepHbIE MPU3HAKY MOHATHH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME ITOHATHUS [IPU OIIMCAHUU COCTABA, CTPOEHUS U
CBOWCTB OPraHUYECKUX COCIUHECHUN;

c(OPMHUPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISl COCTaBJICHUS MOJIEKYJIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (OPMYJI OPIraHUYECKUX BELECTB;

COCTABJIITh yPAaBHEHUS XUMHYECKHX PEaKUMM M  pacKpblBaTb MX  CYLIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIM IMOCPEACTBOM  COCTABJICHMS  JJIEKTPOHHOIO
OanmaHca 3THX peakLUuid, peakuuil HOHHOro oOMeHa MyTEM COCTaBJICHMsS MX IOJHBIX U
COKpAILIEHHBIX MOHHBIX YPABHEHMUIA;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYeCKMX BEIIECTB U1 WIIIOCTpAalUU HX
XUMHUYECKOIO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATh IPUHAIJICKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONPEeNIEHHOMY KJIAcCy/TpyIIe COeIMHEHUH, aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpuBHalIbHbIE Ha3BaHUS
JUISL OT/AETIbHBIX MIPEJICTaBUTENEH OPraHnYeCKUX BELIECTB (3TUJIEH, alleTUIIEH, TOJIYOJI, TIIULEPUH,
TUJICHIJIMKOJb, (heHOI, (hopManbaernu, aueTaabAerusl, aleToH, MypaBbUHas KUCIOTA, YKCYCHAs
KHCJIOTA, CTEapUHOBAsl, OJIEMHOBAas, NAJIbMMTUHOBAs KHUCJIOTHI, IVIMLMH, AJaHWH, MaJIbTO3a,
$pyKTO3a, aHWINH, TUBUHUJI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJ XHUMUYECKOW CBSI3M B OpPraHMYECKHX
COEMHEHUSX (KOBAJICHTHAsl U HOHHAs CBSI3b, G- U M-CBSI3b, BOJAOPOAHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHUS INPUMEHATH IOJOKEHHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. BytnepoBa ansi 0OBbsSICHEHHSI 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTb COCTaB, CTPOEHHUE, (QU3MUECKUE U
XMMHYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTEIEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!



QJIKAHOB, LMKJIOAJIKAaHOB, AJKEHOB, AJKAJUCHOB, AJKWHOB, apOMAaTUYECKUX YIJIEBOJIOPOJIOB,
CIHPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, TU- U MOJINCAXApUIIOB),
WIIIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXKAY HUMH YPAaBHEHUSIMH COOTBETCTBYIOLIMX
XMUMHUYECKHX peakluil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (HOpMYIT;

c(OPMHPOBAHHOCTb YMEHHUS HOATBEPXKIaTb Ha KOHKPETHBIX IpUMepax XapakTep
3aBUCHUMOCTH PEAKLMOHHOW CIOCOOHOCTH OPraHMYECKHX COECIUHEHUM OT KpaTHOCTH M THUIIA
KOBQJICHTHOH CBA3M (G- U T-CBSI31), B3aMMHOTO BIMSIHUSA aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHs XapaKTepu30BaTb WCTOYHMKH YIJIEBOJOPOJHOIO ChIPbS
(He(Th, MPHUPOIHBIA Ta3, Yroib), CIOCOOBI €ro MepepadoTKH W MPAKTUYECKOE TMPUMEHEHHE
IPOAYKTOB NIEpepaboTKu;

c(OPMHPOBAHHOCTh BJAJE€HUsI CHCTEMOM 3HAHUM O €eCTECTBEHHO-HAYUHBIX METOAAX
NO3HAaHUS — HaONIONEHUH, W3MEPEHHUH, MOJICIIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHHUS IPUMEHSTH STH 3HAHUS;

cOPMHPOBAHHOCTh ~ yMEHHUS NPHUMEHSATh OCHOBHBIC  ONEpAllid  MBICIUTEIbHON
NEeSITeIbHOCTH — aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMAaTH3aIMIO, BBISBIICHHE
IPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JUIsl H3y4EHUS! CBOMCTB BELIECTB U XUMUYECKUX PEAKIIMA;

c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHAMU U
NPEICTABICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUajIbHOrO €JMHCTBA MHpPA, UCIIOJIb30BATh CUCTEMHbIE 3HAHUS IO
OpPraHUYeCcKON XMMMHU JJisi OOBSACHEHHs U IPOTHO3MPOBAHUS SBJICHUHN, HMEIOIIUX €CTECTBEHHO-
HAy4YHYIO MPUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOIUTH PAcCU€Thl IO XHUMHUYECKUM (opmynam u
YPaBHEHMSIM XUMHUYECKUX pEaKIUil ¢ HCIOJIb30BaHUEM (PU3MUECKUX BEIUYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMyIbl BELIECTBA 110 W3BECTHBIM MACCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHII: MPOTHO3UPOBATh, AHAIU3UPOBATh U OLIEHUBATh C MO3MLIUN
9KOJIOTUYECKOM 0€30IaCHOCTU MOCHEACTBUS OBITOBOM W IPOU3BOACTBEHHOM JESTEIbHOCTH
YeJIOBEeKa, CBS3aHHOM ¢ mepepalOTKOM BELIeCTB, HCIOJb30BaTh IMOJNYYEHHBbIE 3HAHUSA JUIS
NPUHSATHS TPAMOTHBIX PEIICHHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEIH;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUIAHUPOBAaTh U MPOBOJUTH XMUMHUYECKUN
9KCHEPUMEHT (TOTy4YEHUE U U3yYE€HUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIU
YIJIEBOAOPOAOB PA3IUUYHBIX KJIACCOB U  KHUCIOPOJCOJEpXKAIUX OPraHUYEeCKUX BEIIECTB,
pelIeHHe OHKCIEPUMEHTAJIbHBIX 33Jad IO pAaclO3HABAHMIO OPraHWYEeCKUX BEILIECTB) C
coOnrofeHreM IMpaBwil  0e30macHOro oOpallleHusi C  BEIeCTBaMU U JJaOOpaTOpPHBIM
o0opynoBaHueM, (OpMyIHpPOBaTh 1I€JIb HMCCIECIOBAHUSA, MPEACTABIATh B pa3iIMyHON (opme
pe3y/bTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OpMHUPOBAHHOCTh YMEHUI:

coOII0/IaTh TIPaBUJIA IKOJOTHUECKH IIEIECOOO0PA3HOT0 MOBEACHHS B OBITY W TPYIOBOM
NEeSTEIbHOCTH B LEISIX COXPAHEHHUS CBOETO 37I0POBbs, OKPY)KAIOLIEH HPHUPOIHOM Cpelsl U
JOCTHOKEHUS €€ YCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOrO JEMCTBHSI HA JKUBBIE OPraHU3Mbl ONpPEAEIEHHBIX
OPraHMYeCKHUX BEIIECTB, MOHUMas cMbIch roka3areis [1/1K;

aHaJM3UpOBaTh  LIE€JIECOOOPAa3HOCTh  NPUMEHEHHMsI  OpPraHMYeCKMX  BEIIeCTB B
HPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHUS PUCK-TI0/1b34;



c(OpMUPOBAHHOCTh YMEHHIl: OCYIIECTBIIATH IICJICHANIPABICHHBI MOMCK XUMHYECKOU
WH(POpMAIIMK B PA3IMYHBIX HMCTOYHUKAX (HAaydyHas M y4eOHO-HAy4Hasl JHUTEepaTypa, CpelacTBa
MaccoBoil uHGpopMmanuu, WVHTEpHET W Jpyrue), KPUTUYCCKH aHAJIM3UPOBATH XHMHUYECKYIO
uHbopMaluio, repepadaTpiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTaBICHHON yuyeOHOMU
3aJ1auen.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTpoabHubl IpakTyeckn
n/n NMPOrpaMMbI Beero oOpa3oBaTejibHbIE
e padoThl e padoThbl
pecypchl
Pa3zgen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipeamer oprannyeckon xumuu. Teopus
1.1 CTPOCHUS OPTraHUYECKUX COeTUHEHUU A. M. 8 https://infourok.ru/
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Hroro no pazneny 8
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[IpenenbHble yraeBogOpOabl — aJKaHBI, ,
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HemnpenenbHbie yrieBoaopoabl: alKeHbI, .
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2.4 Prpo yr AOPOA 4 https://infourok.ru/
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2.5 ["anoreHnpon3BOHbBIE YTIIEBOAOPOAOB 4 1 https://infourok.ru/
Hroro no pazneny 35
Paznen 3. Kuciaopoacoaepxamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 11 1 https://infourok.ru/
KapOonuibHbie COeTUHEHUS: allbJIETU bl U ,
3.2 P g AeTiA 21 1 https://infourok.ru/

KCTOHBI. Kap6OHOBBIC KUCIOTEI. ClI0KHBIE
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3¢upsl. JKupsl
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Hroro no pazneny 41
Pasnen 4. Kucsiopojacoaep:kaniue opranniecKue coeJuHeHn st
4.1 Cruptel. Genon 11 https://infourok.ru/
KapOonunbHbie coeMHEHUS: abICTHIbI U
4.2 keToHbl. KapO6oHoBbie KucinoTsl. ClioKHbIC 21 https://infourok.ru/
3¢upsl. JKupsl
4.3 VYrieBo b 9 https://infourok.ru/
Hroro no pazneny 41
Paszgea S. A3orcoaeprkamue oprannyeckue coeJuHeHUus
5.1 AMUHBI. AMUHOKHUCITIOTHI. benku 12 https://infourok.ru/
Hroro no pazneny 12
Pa3nen 6. BoicokomoJieKyasipHbIe COeTUHEHUSI
6.1 BricokoMoneKyIpHbIE COETMHEHUS 6 https://infourok.ru/
Hroro no pazneny 6
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ITOYPOYHOE INTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne nudposbie
Tema ypoka Kourtpoabnsl | IlpakTHuecku
n/n Beero oOpa3oBaTeIbHbI
e padoThI e padoThbI
e pecypchl
[Ipeamer u 3HaUeHUE OPraHUYECKON XUMUH,
1 MPEACTABICHUE O MHOT'000pa3nuu 1 https://infourok.ru/
OpraHUYEeCKUX COCIUHEHUM
DIEKTPOHHOE CTPOEHHUE aTOMa yriepo/ia
2 (ocHOBHOE U BO30YKIEHHOE COCTOSIHHS). 1 https://infourok.ru/
BaneHTHBIE BO3BMOXHOCTH aTOMa yriepo/ia
XuMHUYECKasi CBA3b B OPraHUYECKHUX
coequHEHUIX. MexaHu3Mbl 00pa3oBaHUs )
3 . p 1 https://infourok.ru/
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3pbiBa
CBsI3€ei
Teopus cTpoeHHS] OPraHUYECKUX )
4 p pv p 1 https://infourok.ru/
coenunenuit A. M. byrieposa
Bunnl nzoMepuu: CTpyKTypHast .
5 P pyityprat, 1 https://infourok.ru/
MIPOCTPAaHCTBEHHASI.
[IpencraBnenue o kinaccuukanuu u
6 cucremarnyeckas HomeHnkiarypa (IUPAC) 1 https://infourok.ru/
OpraHUYECKUX BEIICCTB
Knaccudukanus peakiuii B OpraHu4ecKoi i
7 ¢ P p 1 https://infourok.ru/
XUMUU
CucremaTu3zanus 1 0000IIeHHEe 3HAHUH TI0 )
8 1 https://infourok.ru/
TeMe
9 AJIKaHbBI: TOMOJIOTUYECKUH psif, oOmIast 1 https://infourok.ru/
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(dbopmya, HOMEHKJIaTypa u U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJl. DU3HUECKUE U XUMUUECKHE
CBOICTBA aJIKaHOB

10

Haxosxxnenue ankanos B npupoje. Criocoosl
IMOJIYYCHHUA U MPUMCHCHUC aJIKAHOB

https://infourok.ru/

11

[Mukmoankanel: obmas Gpopmyna,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS U XUMHYECKHX CBOHCTB, CIOCOOBI
IMOJIYYCHHUA U IPUMCHCHUC

https://infourok.ru/

12

Pemenuie pacuéTHBIX 3a7a4 Ha ONPEICICHHE
MOJICKYJISIPHOU (hOPMYJITBI OPraHUYECKOTO
BE€IICCTBA 110 MAaCCOBBIM A0JIsIM aTOMOB
DJIEMEHTOB, BXOIAIINX B €r0 COCTAB.
Cucremarusanus 1 00001IeHNe 3HAHUH 110
TEME

https://infourok.ru/

13

KonTponbHas paboTa 1mo Teme « AJIKaHbD)

https://infourok.ru/

14

AJKEHBI: TOMOJIOTHYECKHH psiJl, o01as
dbopMyIa, HOMEHKIIaTypa, YIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPUS
aJIKCHOB

https://infourok.ru/

15

dusnueckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHUKOBa

https://infourok.ru/

16

Crioco05b1 IMOJIYYCHHU U TPUMCHCHUC aJIKECHOB

https://infourok.ru/

17

[IpaxTuueckas pabora Ne 1 mo teme
"[lonydyeHue sTHIIEHA U U3YYEHHUE €TO
CBOMCTB"

https://infourok.ru/

18

Pemenue pacu€THbIX 3a7a4 Ha ONpE/IEIeHNE

https://infourok.ru/
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MOJIEKYJISIPHOM (hOPMYITBI OPraHNYECKOTO
BEIIIECTBA

AJ'IKa,I[I/IeHLIZ COHpH)KéHHLIe, HU30JIMPOBAHHBLIC,

19 KyMysupoBaHHble. OCOOCHHOCTH https://infourok.ru/
3JIEKTPOHHOT'O CTPOCHUS

20 KoHTtposbHast pabota 1mo teme « AJIKSHbDY https://infourok.ru/
AJIKUHBL: TOMOJIOTHUECKU psifl, 001as

opMyJia, HOMEHKJIATypa, 3JIEKTPOHHOE U )

21 opya, ypa, P https://infourok.ru/
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢busnueckue cBocTBa
Croco05I TTOJIy4YEeHUs] U IPUMEHEHHE )

22 4 P https://infourok.ru/
AIKAMEHOB

23 XUMHUYECKUE CBOMCTBA aJIKUHOB https://infourok.ru/

24 KauecTtBeHHBIE peaklii Ha TPOIHYIO CBS3b https://infourok.ru/
CriocoObl oNTy4eHus U MPUMEHEHUE )

25 i P https://infourok.ru/
AJIKWUHOB
Pemenue 3agayu: pacu€Tsl 0 ypaBHEHUIO )

26 . P P https://infourok.ru/
XUMHUYECKON peaKIuu
CucremaTu3zanus 1 00001IeHHEe 3HAHUH TT0 )

27 https://infourok.ru/
TeMe
ApeHbI: TOMOJIOTUYECKUH P, 001as
dbopMyIa, HOMEHKIIaTypa. DNEKTPOHHOE U

28 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI https://infourok.ru/
OeH30I1a ¥ TOJTyoJIa, NX (PU3NIECKre
CBONCTBA
XHUMHUYECKHE CBOMCTBA aPEHOB: PEAKLIUU )

29 P P https://infourok.ru/
3aMelleHHs

30 XUMHUYECKHE CBOMCTBA APEHOB: PEAKIIUHN https://infourok.ru/
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MIPUCOCTUHECHHUS, OKUCIICHUE TOMOJIOTOB
OeH3oua

Pemenue paC‘léTHHX 3a/la4 Ha OIIPCACICHUC

31 MOJIEKYJISIPHOM (OPMYJIbl OpraHU4ECKOIro https://infourok.ru/
BELIECTBA

32 CriocoOblI oNTyueHus U MPUMEHEHUE apEeHOB https://infourok.ru/

3 ['eneTnyeckast CBA3b MEXKIY Pa3IMYHBIMU httos://infourok ru/
KJIaCCaMH yTJIEBOJOPOIOB
Pacuérel Mo ypaBHEHUSIM XUMUYECKUX

34 peaknuii. Cucremarusamnus 1 00001eHNe https://infourok.ru/
3HAHUM MO TEME

35 KontponsHas pabora o Teme «ApeHb» https://infourok.ru/

36 [Tpupoansriii ra3. [lonyTHbie HEDTAHBIE Ta3bl https://infourok.ru/

37 KameHHbIi1 yroiip 1 IpoIyKThl €70 hitps://infourok.ru/
nepepadoTKu

18 Hedtb u ciocoOb1 €€ epepaboTKy. httos://infourok ru/
[TpumeHeHne MPOTyKTOB NIepepadoTKu HedTH

39 ['eneTnueckas CBA3b MEXKIY Pa3IMYHBIMU httos//infourok.r/
KJIaCCaMH yTJIEBOJOPOOB
["asioreHonpon3BOIHBIE YIIIEBOIOPOIOB:

40 3JIEKTPOHHOE CTPOEHHUE; PEAKIIUM 3aMEILICHUS https://infourok.ru/
rajoreHa
JeiicTBue menouen Ha

41 rajJoreHInpou3BogHbIe. B3auMoieicteue https://infourok.ru/
JUTAJIOr€HAJIKAHOB C MarHUEM U LIUHKOM

4 CI/ICTeMa"fI/BaIlI/IH U O606I'I'I€HI/IG 3HaHUM 110 hitps://infourok ru/
pazaeny "YrieBogopoabl

43 KonTponbHas paboTa 1mo Teme https://infourok.ru/
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"YrneBonpopoast"

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psiJl, o01iast popmya,

44 CTPOECHUE MOJIEKYJI, U30MEPHS, https://infourok.ru/
HOMEHKJIATypa, KiIacCupUKaus, GU3nIecKue
CBOMCTBA

45 XUMHYECKUE CBOMCTBA MPEIETbHBIX hitps://infourok.ru/
OJIHOATOMHBIX CITUPTOB

46 CriocoObl oNTy4eHus U MPUMEHEHUE hitps//infourok.ru/
OJIHOATOMHBIX CIIUPTOB
[Ipocteie a¢upsl: HOMEHKIATYpa U

47 M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U https://infourok.ru/
XUMUYECKUX CBOMCTB
MHoOroaroMHble CIIUPTHI: ATHJICHIJIMKOJIb U

48 IIIMLEPUH, UX (pU3NUecKre U XUMUYECKUE https://infourok.ru/
CBOMCTBA

49 CriocoObl oJTy4eHusl U IPUMEHEHUE httos/infourok.r/
MHOT'0aTOMHBIX CITUPTOB

50 CDeHvonz CTpOEHHE MOJIEKYJIbI, (PU3HUECKUE httos//infourok.r/
cBoiicTBa. ToKkCHUHOCTH (peHona

51 Xumudeckue cBoicTBa (heHoma https://infourok.ru/

52 CriocoOslI noslyuyeHus U IpUMeHeHue gpeHomna https://infourok.ru/
[IpakTuueckas padborta Ne 2. Pemenue

53 OKCIIEPUMEHTAIBHBIX 3a/a4 110 TEME https://infourok.ru/
"Criuptsl U peHob"

54 CucremaTu3zanus 1 00001IeHHEe 3HAHUH TTO hitps://infourok.ru/
TeMe

55 AJIbJIETU]IBI U KETOHBI: 3JICKTPOHHOE https://infourok.ru/
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CTpOEHHE KapOOHWIBHOM TPYIIIIHI;
rOMOJIOTHYECKHE PAbI, 00mmas Gpopmyia,
U30MEpHUS U HOMEHKJIAaTypa

Anbnieruibl ¥ KETOHBI: (PU3HUECKUE

56 N https://infourok.ru/
CBOMCTBA; peaKuy NPUCOEINHEHUS
Peakiium okuciieHust 1 KayeCTBEHHbIE .

57 https://infourok.ru/
PEaKIMM aJIbJIETUA0B U KETOHOB

58 CriocoOblI MoNTyueHus albAeTHI0B U KETOHOB https://infourok.ru/
OaHOOCHOBHBIE Npe/ieIbHbIE KAPOOHOBBIE

59 KHMCJIOTbI, 0OCOOEHHOCTHU CTPOEHMSI UX https://infourok.ru/
MOJIEKYII
W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX )

60 p P . P https://infourok.ru/
KHCJIOT, UX (DU3UYECKHE CBOMCTBA
XUMHUYECKUEe CBOMCTBA MTPEACIIbHBIX .

61 P https://infourok.ru/
OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT
OcobeHHOCTH CBOMCTB MypaBbUHON

62 KHUCJIOTBI. MHOT000Opa3ue KapOOHOBBIX https://infourok.ru/
KHUCIIOT
OCoOEHHOCTH CBOMCTB: HETIPEIEIbHBIX U
apOMAaTHYECKUX KapOOHOBBIX,

63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX https://infourok.ru/
kucnot. [IpencraBureny BeICIIMX
KapOOHOBBIX KUCIIOT
IToHsATHE O TPOU3BOAHBIX KAPOOHOBBIX .

64 p P https://infourok.ru/
KHUCIIOT
CrocoOsI ITOJIy4eHUS U IIPUMEHEHNE )

65 i P https://infourok.ru/
KapOOHOBBIX KUCIIOT

66 CrnoxHble 3(UpPbI: TOMOJIOTUIECKUH PsiI, https://infourok.ru/
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obmmast popmyIa, U30MepHsl 1 HOMEHKJIaTypa

67

dusnyuecKue U XUMUYECKHUE CBOMCTBA
a¢upoB

https://infourok.ru/

68

Pemenne pacuéTHbIX 3a7a4: 10 YpaBHEHHUIO
XUMHYECKOHN peakluu, Ha OTpe/ielIeHHe
MOJIEKYJISIPHOI (pOPMYJIIBI OpraHUYECKOTrO
BElIeCTBa

https://infourok.ru/

69

[Ipaktuueckas paborta Ne 3. Pemenue
SKCIIEPUMEHTAIFHBIX 3a/a4 M0 TeMe
"Kap6onoBsie kucnotbl. CinoxHbIe d3QUphI"

https://infourok.ru/

70

XKupsr: ctpoenue, pusnueckue u
XUMUYECKHUE CBOMCTBA (TUAPOITH3)

https://infourok.ru/

71

OcoOEeHHOCTH CBOMCTB KUPOB, COJIEPIKAIIUX
OCTAaTKH HETIPCACIIbHBIX ) KUPHBIX KHUCJIOT.
Kups1 B npupone

72

MBpbLia KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIoIlee AeicTrue. Ilorsarue o
cuHTeTH4YecKux Morommx cpeactrax (CMC)

73

I'eneTnyeckas cBs3b YrjiieBo4opoaoB U
KHUCJIOpOoACOACPKAIINX OPTraHHYCCKUX
BCIICCTB

https://infourok.ru/

74

Pacuétbl mo ypaBHEHUSIM XUMHUYECKUX
peakuuii

https://infourok.ru/

75

Cucremaruzanusa 1 0000IIeHHEe 3HAHUH 110
TEME

https://infourok.ru/

76

OO01mmas xapakTepuCTUKA YTICBOIOB U
KJIacCHU(UKAIUS yIIIeBOIOB (MOHO-, - U
OJINCaXapubl)

https://infourok.ru/
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Momnocaxapusl: pu3nUecKre CBOMCTBA U

77 https://infourok.ru/
HaxO0JICHUE B MPUPOJIC

73 [IpuMeneHue rroKo36l, €€ 3HaYCHUE B hitps://infourok u/
KU3HENIEATSIIbHOCTH OpraHu3Ma
Jlucaxapuapl: caxaposa, MaJIbT03a U JIAKTO3a.

79 HaxosxaeHne B mpupojie ¥ IpUMEHECHUE https://infourok.ru/
JcaxapuioB
[Tonucaxapupl: CTpOSHHE MaKPOMOJIEKYII,

80 (hU3UYECKHe U XUMHUYECKUE CBOMCTBA, https://infourok.ru/
MIPUMEHEHUE

81 [TonsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX https://infourok.ru/
Pemrenue pacueTHbIX 3a71a4 Ha ONPECIICHHUE

82 JIOJIA BBIXO/J1a TTPOJIYKTa PEAKIIUH OT https://infourok.ru/
TEOPETHYECKU BO3ZMOXKHOTO

23 CucremaTu3zaius ¥ 0000IICHHE 3HAHUH TI0 hitps://infourok u/
pazneny
KonTponbHas pabota no teme

84 "Kucnopoacoaepxaniue opraHu4ecKue https://infourok.ru/
coenuHeHus"
AMUHBIL: Ki1accu(UKalus, CTpOCHHE

85 MOJIeKYI, 001as popMyia, H3oMepus, https://infourok.ru/
HOMEHKJIAaTypa U GU3NYECKUue CBOMCTBA

26 XUMHUYECKUE CBOMCTBA anu(PaTHIECKUX httos://infourok ru/
aMHUHOB

g7 AHWINH: CTpOGHIfe AHWJIMHA, OCOOCHHOCTH hitps://infourok ru/
XUMUYECKUX CBOMCTB aHUJIMHA

28 CriocoOslI oNTy4eHus: U IPUMEHEHUE httos//infourok.r/

aHH(baTquCKHX AdMHHOB
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89

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpH,
¢dusnveckue cpoicTBa. OTHENbHBIC
MIPEACTABUTENH 0.-AMUHOKHUCIIOT

https://infourok.ru/

90

XHUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, UX
OMOJIOTMYECKOE 3HAUCHHE aMHHOKHUCIIOT.
CuHTE3 ¥ TUIPOJIN3 MENTHIO0B

https://infourok.ru/

91

Benku xak mpupoIHbIe TIOIMMEPHI;
CTPYKTYpBI O€JIKOB

https://infourok.ru/

92

XUMHUYECKHE CBOMCTBA OEIIKOB

https://infourok.ru/

93

A3oTCoaepKalne reTepOLUKINIECKUE
COCANHCHUA. HYKJIGI/IHOBI)IG KHCJIOTHI.
COCTaB, CTPOEHHE U OMOJIOrHYecKasi pojib

https://infourok.ru/

94

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"A3oTCcoepKalie OpraHu4ecKue
coenuHeHus"

https://infourok.ru/

95

[IpakTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4y I10 TEME
"Pacnio3HaBanue OpraHMuecKuX CoeAMHEHUN"

https://infourok.ru/

96

KonrponsHas padora o Teme
"A3oTcoiepKaliie OpraHu4ecKue
coeuHEeHUs"

https://infourok.ru/

97

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN U
METOJBI UX CUHTE3a —II0JIMMEPU3ALINS U
ITOJIMKOHACHC AU

https://infourok.ru/

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IlacTUKa

https://infourok.ru/

99

aﬂaCTOMepHZ HaTypaJ'IBHBIfI CHHTCTHYCCKHUC

https://infourok.ru/
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Kay4yyku. Pe3una

100

Bomnoxkna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHHTCTHUYCCKHUC. HOJ'II/IMepBI CIICOUaJIbHOI'O
Ha3HAa4YCHUA

https://infourok.ru/

101

[IpakTuueckas padbora Ne 6. Pemenue
AKCIICPUMEHTAIIBHBIX 33724 110 TEME
"Pacrio3zHaBaHue mjiacTMacc U BOJOKOH"

1 https://infourok.ru/

102

O06o0061IeHre 1 cucTeMaTH3alus U3y4eHHOTO
MaTepuana no Teme "BbIcOKOMONEeKyIsIpHbIE
coenuHeHus"

https://infourok.ru/

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

6

6

YUYEBHO-METOJNYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI UIS1 YYHEHUKA

* Xumus, 10 xnacc/ I'abpuensu O.C., OOmecTBO ¢ OrpaHUUYCHHON OTBETCTBEHHOCTHIO «/[PODAY»; AkiimonepHoe obmiecTBo «M3aaTenbcTBO

((HpOCBCH_IeHI/IC»

* Xumus, 11 knacce/ I'abpuensu O.C., OOIIECTBO ¢ OrpaHHYCHHON OTBETCTBEHHOCTHIO «[IPODAY»; AkimoHepHoe o0miecTBo «M31aTenbcTBO

((HpOCBCH_IeHI/IC»

METOINUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Beenure 1. O.C.I'aGpuensn, I'.I".JIpicoBa «Xumust Metoaundeckoe nocodue — 0a30Bblil ypoBeHb» - M.: JIpoda 2022 rog.
2. O.C.I'abpuensa, U.I'.OctpoymoB, «O01mas XuMus B TecTax, 3aj1a4dax, ynpaxaenusx. 11 kimace» — M.: [poda, 2023 ro.
3. O.C.I'abpuensy, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTponbHbIe U TpoBepoUYHbIe paboThl K yueOHUKY». — M.: JIpoda, 2021

T

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: Hacronbnas kaura ans yuutens». Yacts 1 — M.: [Ipoda, 2019 rog.
5. O.C.I'abpuens, I'.I'.JIpicoBa, A.I'.Beenenckas «Xumust 11 kmace: HacronpHas kaura 1u1s yaurens». Yacts 2 — M.: Ilpoda, 2022 rox.
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6. O.C.I'abpuensy, I[1.B.Pemeros, N.I'.OcTtpoymoBa «3agaun 1o XUMUU U CIIOCOOBI UX pemieHus» - M.: «poday, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 kinacc noypounsie miansl no yueOnuky O.C.I'abpuensna, ['.I".JIsicoBoii» - Bonrorpamy Yuutens 2018ro.
8. M.A.Ps60Ba, Y .IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kaace», - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensH, U.I".octpoymoB « XumMu4eckuii skciepuMeHT B mkoie 11 kmacey; - M.: [Ipoda. — 2019 rox. _

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://infourok.ru/

http://www.chemnet.ru ['azera « Xumus» 1 callT 11 yautens «5 uay Ha ypoK XUMHID»

http://him.1september.ru Enunas komrekmus LOP: [Ipeamernas komteKmust « XM
http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HbIe SKcniepuMeHThI: xumust. Komtekmms Poccuiickoro
0011e00pa30BaTeIbLHOrO Mopraia

http://www alhimik.ru Bcepoccuiickast oumIiaia MKOJIbHAKOB TT0 XUMHUH

http://chem.rusolymp.ru Opranndeckasi XUMHsL: SJICKTPOHHBIA Y4SOHUK ISl CPETHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIA YIEOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIemK: XUMus

http://www.chemistry.ru JlucTaHIIMOHHAS OTUMITHA/IA 10 XUMHH: TEIEKOMMYHHUKAIIHOHHBIN 00pa30BaTeIbHBII MPOEKT


https://infourok.ru/




