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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro 001ero oopazoBanust pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (eaepaibHOW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO mpeamMera
«Xumus» B oOpaszoBarenbHbIX opranu3anusx Poccuiickoit ®denepanuu, peanu3yrommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJIOB K pa3pabOTKe MporpamMmbl MO XUMHH, K OIpENEIeHHUI0 o0Ien
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH Ii€Jied, COJEepXKaHUs, pe3yJabTaToB OOydeHus u
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, TPHUCYIIUX IIEJIOCTHONH CHUCTEME XUMHUYECKOTO O00pa3oBaHUA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJIBI, (POPMHUPOBAHHSI MHPOBO33PEHHSI M OOMIEH KyIbTYpPhI
YeloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
pUpoAHOH cpere. Peanusyercs xumuyeckoe o0pazoBaHue 00y4aromMUXcsi Ha YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTa «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4€TOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM >KU3HU OOIIECTBA, a TAKXKE € yU4ETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUU HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJIaJ B
(dbopMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aUMOCBA3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumoneicTBYs C JpyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMUsS KaK HayKa cO3HMJaTesbHasl, KaKk Hayka
BBICOKUX TEXHOJIOI'MI HallpaBlieHa Ha PELIeHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM Oe30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LEISIMH M NPUHLMIAMH CpeAHero ooduiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYMA,
IPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJAEP’KaHMS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUH U3 0o0uIel XUMHM) U OopraHndyeckol xumuu. dopmMupoBaHue JTaHHON CHUCTEMbl 3HAHUN
IpU HU3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4yeOHOTO Martepuana u OOyCIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUN O CTPOCHUU BEIIECTB.
Ceenenuss 00 M3ydaeMbIX B KypCe€ BEILIECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUsS IEPBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUs TEOPETUUYECKUM Marepual M
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HAUEHUE NEPUOJNYECKOTO0 3aKOHAa C OOIIETEOPETUYECKHMX U METOAOJOTHYECKHX MO3UIU,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3W XUMUHU C JPYTMMH HayKaMH, PAacKphIBAIOT €€ pojb B TO3HABATEIBHOU U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH €€ NIl MOMOJIHEHUs] 3HaHUM, pelieHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B memnoM coxepxkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeXIy HOBBIMH (haKTaMU M TEOPETHUECKUMHU MPEANOChUIKAMU,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJOB.

B mmane pemeHus 3ama4 BOCHHUTAHUS, PA3BUTUA M COLMANU3AUKU  OOyJaIOMINXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEIbHOCTH: peIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn uHGMOpPMAIUK, HEOOXOMUMBIX JUII TPHOOPETCHHUS OMbITa MPAKTUYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpemHero oOmiero o0pa3oBaHus, TMpPU  OINpPENeIeHUH  COJAep:KaTeIbHOU
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAMLIMOHHO TpHu3HAETcss (OpPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JEATEIbHOCTH 4YEIOBEKa U KakK OJHOro U3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
ONPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAaHUU Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMUMAHKUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHUpE BEIICCTB M XUMHUYECKHUX SBIICHUH, UMEIOIINX MECTO B MPUPOJIC, B IPAKTHUECKON U
MOBCEIHEBHOM JKU3HU;

® pa3BUTHEC YMEHUW U CHOCOOOB [IESATCIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COONIOACHUEM TIPaBHII 0e30MacHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, copepikarenbHas XapaKTepPHCTHKA IIETICH M 3a7ad U3YUCHUs MpeJIMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMU
B cucTeMe cpenHero oobmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHCHTE COJICpKaHus OOydeHwus,
OPMEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHUSAMHU aKTUBHOTO TIOJYYCHHs 3HAHUH M NMPUMEHEHUS WX B pealbHOU KU3HH JUIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBiI3M ¢ 3THM TpH HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuYCHUE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanrtanus  OOyJalomUXcsl K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOMIETOCS  MUDA,
(dbopMHUpOBaHHE HWHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K C€amMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIOMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUI),
MMEIOLIUX YHUBEPCAIIbHOE 3HAUCHUE Ul PA3IMYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUs MpobiieM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NesITEeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIIUI IKOJIOTUYECKOM 06€3011aCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a Y4eOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHKE U Pa3BUTHE Y OOYYAIOUINXCS aCCOIMATHBHOIO U JIOTHYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHWH TJI00ANbHBIX  MpoOJNeM  palMOHAIBHOTO
MIPUPOIOTIONIF30BAHUS, TOMOTHEHHUSI DHEPTeTUYECKHX PECYpPCOB M COXpPaHEHUs MPHUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0pPOBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE MPEAMETHI.



OO1ee 4uCIIO YacoB, OTBEACHHBIX Ui M3yYSHUS XMUMHH, Ha 0a30BOM YPOBHE CpPEIHEro
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).



COJEP)KAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoil XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE M 3HAUYECHUE B MOIY4YEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COETUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne 0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS BaKHEHILNX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHX BEIIECTB.

DKClepUMEHTAJIbHbIE METO/Ibl M3YYEHHUs BELIECTB M UX IPEBpAIICHUN: O3HAKOMJIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELIECTB IPU HarpeBaHuu (IJIaBjeHUEe, 0OYTrJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTHYECKHUI Psl. DTWIEH U NMPONWIEH — MPOCTEHUIINE
MIPE/ICTaBUTENN AJKEHOB: (PU3MUecCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlMU, OKHCIEHUS U MOJIMMEPHU3aLINN), TOJyYeHUE U IPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwnOyranueH-1,3: cTpoeHHE, BOKHEUINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTWICH —
MPOCTEHINNIA TTPEACTABUTEND AJTKUHOB: COCTAaB, CTPOCHHE, (DU3MIECKUE U XUMUUYECKHE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (U3MYECKHE W XHUMHUYECKHE CBOWCTBAa (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U TpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumudieckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MPUHAUICKAMMH K pa3JIMuHbIM KJlaccaM.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble He(TSHBIE Ta3bl.
Heprp u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKH HePTH: TMEperoHka, KPEKUHT
(TepMuYeckuii, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepadboTKH.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kouekuuu «Hedptbe» u «Yronb», MoaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB M TaJOT€HONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJIYy4YEHHUE 3TUIICEHA U U3yYEHUE €TI0 CBOMCTB.

Pacuérnpie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMu MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEaKIIUHN).

Kucnopoacoaep:xamme opranndeckue coeiMHEHUs

[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTPOCHHUE, (U3MYECKUE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHE),
IpuMeHeHne. BoaopoiHble CBSA3M MEXKy MOJIEKYJIaMU CIIUPTOB. [[eficTBHE METaHOIA U 3TaHOJIA
Ha OpraHu3M 4YeJIOBEKa.




MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMI METAJIaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOAaTOMHbIE cnupThl). JleiicTBue Ha opraHu3M uejoBeka. [IpuMeHeHHe TiuLEepUHA U
STUIICHTJTUKOJISL.

@eHoJI: CTPOCHHE MOJIEKYNbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunbl M KemoHwvl. DOpManbAETHI, aneTalbACTHI: CTPOCHHE, (QHU3MYECKHE U
XMMUYECKHE CBOMCTBAa (pEakUWU OKHCICHHS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC DPEAKIIUN),
MOJTy4EeHUE U IPUMCEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpoeHue, PU3NICCKIEC M XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIINE /I KJIacca KUCIIOT, PEAKITHs
TepudHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAS KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACUCTBHE.

CnosxHble 3pUpbl KaK MPOU3BOJAHBIE KApOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX FPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb JKHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaieBooB (MOHO-, TU- U TIoJMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHe U XUMHUYECKHE
cBolicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXO0XJCHHE B MPUPOJIE,
puMeHeHne, onosornueckast poib. ortocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemironosa kak npupoaHbie noaumepbl. CTpoeHne Kpaxmasia U LEeUTIOI03bI.
du3nueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHASI PEAKIUS C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MPEBpalICHUi: MpPOBEACHUE,
HaOOJIeHNEe W OMMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre raunepuHa ¢ ruapokcuaom wmemau(ll)), ampaermmoB (oxucineHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammoneiicTBue
Kpaxmaja C HOJIOM), TMPOBEJACHUE TMPAKTHUYECKOW palbOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTAa pEakUMU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTCoepKale OpPraHndeckie COeqMHEHMUS.

AMUHOKUCIOTBI Kak aM(OTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIuIKHA). buonornyeckoe 3HaUYeHUE
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoaHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHAs U
TpeTHUYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEJIKOB: TUAPOJIM3, ACHATypaIus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKcIepUMEHTAIbHBIE METOJbl M3YYeHHsI BELIECTB M UX IpeBpalleHuil: HaOIrofeHue U
ONHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauus OeNKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEp,
CTPYKTYpPHOE 3BEHO, CTENEeHb IOJMMEPU3ALMU, CPeAHsAs MOJIeKylsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH — MOJIMMEpU3aLus ¥ MOJTUKOH ICHC AL,

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUYEHHUS BELECTB M WX MPEBPALICHUN: 03HAKOMJICHHE C
o0pa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 knacce
OCYIIECTBIISICTCS YEpe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHM, SBISIOLIUXCA CUCTEMHBIMU 11 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TOHSATHS: SBICHHE, HAydHBId (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KIACCH(PUKALUSA, NEPUOJUYHOCTb, HAOIIOAEHUE, W3MEpEHHE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYIIA, SHEPTeTUYECKUI YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEPEHUSI.

buonorus: kierka, opraHusM, 6mocdepa, oOMeH BemlecTB B OpraHusMme, ()OTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BemecTBa (OCIKH, yrIIeBOAbI, JKUPHI, (DEPMEHTHI).

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MaTepHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBILIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHHU

XuUMUYecKUN dneMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAss 000JIOUKA.
DHepreTUyecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacrpeieNieHus dJIEKTPOHOB M0 OPOUTAISIM B aTOMax 3JEMEHTOB TEPBBIX UETHIPEX TMEPHOIOB.
DneKTpoHHass KOH(PHUTypaIusi aTOMOB.

ITepuonnueckuii 3akoH u Ilepuogmueckass cucrema xuMuueckux osnementoB . .
MenneneeBa. CBsI3b NEPUOAUYECKOrO0 3akoHa M Ilepmoguyeckoil CUCTEMbl XUMHUYECKHX
anementoB [[. M. MengeneeBa ¢ COBpEMEHHONW TEOPUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyNnaMm 1 neprojaM. 3Ha4€HHUE MTEPUOINYECKOTrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XHUMHYECKas CBsI3b. BHIbl XHUMUYECKOW CBS3M (KOBaJCHTHAs
HEMnoJIApHas U TOJspHasi, MOHHAsA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOMU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DNeKTpoOTpULATENBbHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THNBl KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIIETKH.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE W KOJJIOMIHBIE pacTBOpBL. MaccoBas noJis
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranumuecknx coeauHeHuid. HomeHknatypa HeopraHudecKux
BellecTB. ['eHeTHyeckas CBSI3b HEOPraHWYECKHUX BEILECTB, MPUHAMICKANUX K PA3TUYHBIM
KJIacCaM.

Xumuyeckas peakius. Krnaccudukanus XUMHUYECKHX pPEaKIHMi B HEOPraHMYecKoW u
OpraHMYECKOM XUMHH. 3aKOH COXpPaHEHUs] MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUH MPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3nUyHbIX (PakTopoB. OOpaTUMbIE peakiuu.
Xumnueckoe paBHoBecHe. DakTopbl, BIMSIOIIME HA COCTOSIHUE XMMHYECKOTO pPaBHOBECHS.
[Tpunnun Jle [larense.

DnexTponuTHueckas aucconuaius. CunbHble W cialble 3MeKTponuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHCIIasA, HEUTpaIbHas, IeJI0OUHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

DKCHepUMEHTAIbHBIE METOJbl M3yY€HHUs BEHIECTB M HMX IPEBpALIEHUN: JIEMOHCTpanus
tabnun «llepuoanyeckas cuctema xumudeckux snemeHToB JI. M. MenpaeneeBa», u3ydeHHe



MOJIEJIe KPUCTAJUIMUECKUX pEeHETOK, HaOMI0JICHEe M OIUCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE MEPOKCHAA BOAOPOJA B MPHCYTCTBUHM KaTalu3aTopa,
OIIpEJIENIEHUE CpPEAbl PACTBOPOB BEILECTB C MOMOUIbIO YHUBEPCAJIBLHOTO WHIUKATOpA, PEaKLUuu
MOHHOTO OOMEHa), MpOBEIEHHE IMPAKTHYECKONH paboThl «BrusHUe pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUUYECKON PEaKLIUM.

Pacuérnble 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKHX PEAKIIUNA, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIIOIB30BAHUEM MOHATHUS «MACCOBAsSI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnbl. Ilomoxkenue HemeramioB B Ilepuomuyeckoir cuCTeME XHUMHUYECKUX
anemenToB JI. M. MenzaeneeBa u 0coOeHHOCTH cCTpoeHMsi atomMoB. dusnueckue cBOMCTBa
HEMETAJJIOB. AJUIOTPOTIHS HEMETAUIOB (Ha MIPUMEPE KUCIOpoia, cepbl, hochopa u yriaeposa).

XUMHYECKUE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaIOTEHOB, cephl, a3oTa, Qocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPKAIINX KUCTIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIINX HEMETAIIIIOB U UX COCTMHEHU.

Mertamnel. [lonoxenune metamioB B [leproauyeckoil cuCTEME XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OcCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J0UeK aToMOB MeTayioB. Oomiue
¢uznueckue cBoiicTBa MeTaiioB. CIUIaBbl METAIOB. DJIEKTPOXMMHUYECKHM pAJ HaNpsDKEHUN
METaJJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpWM, Kalud, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crnoco6bl Noay4eHHus MeTauioB. [IpruMeneHne MeTamioB B ObITY U TEXHUKE.

OKCHEpPUMEHTAIbHBIE METOJbl H3y4YEHUs BEUIECTB M UX MPEBPALLCHUN: H3Y4YECHHE
KoJjulekuuu «MeTauibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3a1a4, HaONIOJleHWe M  ONHMCAaHUWE JEMOHCTPAlMOHHBIX U JAOOPAaTOPHBIX  OTMBITOB
(B3auMozelicTBUE TUIPOKCHIA ATIOMUHUS C PACTBOpPAMHM KHUCIOT U WIEJOYel, KauyeCTBEHHbBIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérhpie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBa,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEaKLUU BELIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEaKIUH, €CIH OJJHO U3 BEUIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMuu B o0ecrieueHrnr 3KOJOTHUYECKON, SHEPreTHYEeCKON U MUIIEBOI O€301MacHOCTH,
pa3BuUTUU MeAuIUHbL. [loHATME O HayuyHBIX METOJAaxX II03HAHUS BEUIECTB M XUMHUYECKHUX
peaKkiuu.

[IpencraBnenust 00 O0OMKMX HAayyHBIX MPHUHIMIAX T[POMBIIUIEHHOTO IOJYy4EHUS
BKHEMILIKX BEUIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUAlOB: BAXXKHEHIIME CTPOUTENbHBbIE MaTe€pUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPAIbHBIC yI0OpEHUS.

XUMHUS U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IMPENapaToB,
MpaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OLITOBON XMMHUHU B TIOBCEIHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arus MeXNpeAMETHBIX CBsA3EH MPU MU3y4eHHH OOIel M HeOpraHM4YeCKOH XUMUU B
11 xmacce ocyliecTBIsIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK ¥ TOHSTHH, SIBJSIOUMXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHUS: HAay4HbIH (DakT, THUIIOTE3a, 3aKOH, TEOpus,
aHalM3,  CHUHTe3,  KilaccupuKalus,  MEePUOJUYHOCTh,  HAOMIOJCHHE,  JIKCICPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, SBJICHHE.



®dusnka: Marepus, SHEPrus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U3OTOI,
PaMOaKTUBHOCTh, MOJICKYJa, SHEPTeTUUYCCKUI YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIEeCTBA, GU3NICCKUE BEIIMYUHBI U €IUHULIBI UX H3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

I'eorpadusi: MuHEpaITBI, TOPHBIC TTOPOJIBI, TTOJIE3HBIE HCKOTIAEMEBIE, TOTUIUBO, PECYPCHI.

Texnonorus: XUMHYECKast MIPOMBIIIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CeITbCKOXO03SIHCTBEHHOE MIPOU3BO/ICTBO, MHIIeBast
MIPOMBIIIJICHHOCTh, (papMaleBTUYECKass MPOMBIIUICHHOCTh, IMPOU3BOJCTBO KOCMETUYECKUX
MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPHAIOB, 3JIEKTPOHHASI MMPOMBIIIJICHHOCTD,
HAaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI 110 XM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pPE3yJIbTaTaM OCBOCHHUS OOYyJarOIIUMUCS
MporpaMM CpeaHero o0miero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMUYHOCTHBIX
pe3yJlbTaTOB OCBOEHMS IpeameTa «XHUMHsD»» Ha YPOBHE CpeJHEro oouero ooOpazoBaHus
BbIJICJIEHBI CIIEIYIOIIHNE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJIM4ue MOTUBALIUU K 00YYEHHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 0a30BON HAyKH XUMUU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCSl PYKOBOJICTBOBAThCSI B CBOEH AESATEIBLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pE3Yy/IbTAaThl OCBOEHHUS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €AWHCTBE
y4eOHOM ¥ BOCIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMHM U UJeaJaMH POCCHUIICKOTO
IpaXXJaHCKOTo 0O0IIecTBa, MNPUHATHIMA B OOIIECTBE HOPMAaMHM M TpaBUIaMH TOBEICHUS,
CHOCOOCTBYIOUIMMH IpOLIECCaM CaMOINO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPa)KaloT cPOPMUPOBAHHOCTH
OTbITa TO3HABATEIbHOM M NPAKTUUYECKOW JESATEIbHOCTH OOYYaroIMXCsl MO0 peaau3aluu
MPUHATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UHCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YJarOIIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIECHUU B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33124, BHINOJHEHHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPH aHATN3€ PA3IMYHBIX BUJIOB y4eOHOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAYyYHOMY HACIEIHI0 OTEUECTBEHHOU
XUMHH;

YBaXKEHHsI K IpoOIeccy TBOpYECTBa B OOJIACTH TEOPHHM U TNPAKTHUECKOrO MpPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaOINI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

UHTEpeca M TI03HABATEIbHBIX MOTHMBOB B TMIOJYYEHHH M TOCIEIYIOUIEM aHajlu3e
nHGOpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS LEHHOCTEH 310poBoro M Oe3omacHOro obpas3a JKU3HU, HEOOXOJAUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOrofieHus TpaBUJI OE30TIACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, NOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAHMSI [IEHHOCTH TMPaBWJI WHIWBUAYAIBHOTO M KOJUIGKTUBHOTO O€30TaCHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIEAOBATEIbCKON  JESATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCCUuil pa3InyHOrO pojia, B TOM YHCIIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYAJIBHOW TPAeKTOPUH OOpa30BaHUs,
Oynaymieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€J1IeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBaHUS
JKH3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOIOIBE30BAHNUS;

AKTUBHOTO HEMPHUATHS NEHCTBHUIl, MPUHOCSIIMX BpEJ OKpYXKarollel HmpUpOJHOHN cpene,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4Yusl PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYIBTYphI, OIbBITa
NESITeTbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenudUKA XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHHsI 00 OKpYKaIOIIEM
MHpE KaKk O €JUMHCTBE MPHUPOAbI M YENOBEKa, B TMO3HAHMU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O¥ 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAKHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepUallbHOM
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,



o0ecreyeHnn YCIOBHI yCIEITHOTO TPyda U SKOJIOTUYECKA KOM(OPTHON KU3HU KaXKAOTO 4iieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHUS CYyIIHOCTH METOJOB II0O3HAHUS,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUEHNS HA OCHOBE HAyYHBIX (PAaKTOB U MMEIOIIMXCS TaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOo0ieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON JEATENBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mnpodeccuoHaTbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XuUMHUS» Ha YpOBHE
cpenHero oOrmiero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexnpeMeTHbIE) 0OLIeHAYYHbIE TOHATHS, OTPAKAOIINE [IEJOCTHOCTh HAyYHOUM KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, sBJICHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCael0BaHne, HAOMI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U APYTrue);

yHHUBepcalibHble  y4yeOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIC), obecrieunBaronme GopMUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH 00y4JatoLuXcs;

CIOCOOHOCTh ~ OOy4aloIIMXCS  HCIOJb30BaTh  OCBOEHHBIE  MEXIAMCLHMIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEILHOW U
COLIMANILHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUIMH.

OBiaeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBAaTh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPENeNATh LN JeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX IJOCTHKEHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIINE MOHSITUS U1 00BSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa30BbIBATh MOICIbHBIC IPECTABICHUS — XUMUUYECKUH 3HAK (CUMBOII) dJIEMEHTA,
XUMHUYecKkas ¢GopMyna, YpaBHEHHE XUMHUYECKON pEakuu — TMpU pEHIeHHd Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHBbIC MOJIENbHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.



2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeiiCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NIO3HAHMS BEILECTB U XUMUYECKUX PEAKIIMIA;

dopmynupoBaTh IeNM M 3aJaud  HMCCJIEIOBAaHUS, MCIOIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIBHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
115t GOPMUPOBAHMS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBHICKA3bIBAEMBIX CY)KICHUM;

BJIQJIETh HaBBbIKAMHM CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M NPOBEICHMSI YUEHHUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOIecca, CaMOCTOSTEIBHO
IIPOrHO3UPOBATh €ro pe3yapTaT, (OpMyIHpOBaTh OOOOLIEHUS U BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKON W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IIOHMCKY METOJOB pEIICHUS
MPaKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBATbCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XMUMHYECKOIO COJEpXaHHus, CIpaBOYHble IMocoOus, pecypcel HHTepHeta),
aHAJIM3UPOBaTh HMH(MOPMALMIO Pa3IWYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUUYECKU
OIICHUBATh €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMPH TMOUCKE U OoTOOpe
nHpopmanry, He0OX0AUMOH /1JIsl BBITIOTHEHUSI YUEOHBIX 3a/1a4 ONPeIeIEHHOTIO THIIA;

MPUOOpPETaTh OMBIT KCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIBbHYIO (JOpMY IpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpauKy, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAyYHBIH fA3BIK B KauecTBE CpeAcTBa IpH padoTe C XUMHYECKOH
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIIATHOCTH.

OniaieHHe YHHBEPCATbHBIMIA KOMMYHUKATHBHBIMH 1eHCTBUSAMH:

3aJaBaTh BOIIPOCHI M0 CYLIECTBY OOCYXK/JIaeMOW TeMbl B XOJI€ AUAIOIa U/WIN JAUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM IPEUIOKEHUS OTHOCUTEIIBHO BBINOJIHEHUS
IIPEUI0KEHHOH 3a1auH;

BBICTYNIaTh C IIPE3EHTAled pe3yJbTaTOB MO3HABATEIbHOM IESATENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAaMM TIPU  BBIIOJHEHHH XHMHUYECKOTO
HKCIIEPUMEHTA, IPAKTUYECKON paboThl MO MCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mnpoekra U (opMyIMpOBaTh BBIBOJBI IO pe3yJbTaTaM NPOBEIEHHBIX
UCCIIEIOBAaHU ITyTEM COTJIaCOBaHMs MO3ULIMIA B X0J1€ 0OCYXJICHUS 1 0OMEHAa MHEHUSIMHU.

OBiiajieHNe YHHBEPCATbHBIMYU PeryJsiTHBHbBIMH el CTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATEIbHYIO JESATEIbHOCTD,
ompenenss e€ Leau W 3aJaud, KOHTPOJIHMPOBATh U MO0 Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJITOPUTM JEHCTBUM IPU BBIOJHEHUU YYEOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(pHeKTUBHBIN cIOCOO X pelIeHUs ¢ YUETOM MOIyUYeHHs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILIECTBIIAATh CAMOKOHTPOJIb CBOEH [JEATEIIBHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

NPEJMETHBIE PE3YJIbTATbBI
10 KJIACC
[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasl XUMUs OTPaXKaroT:
C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHWMHUYECKOH COCTaBIIAIONIEH €CTeCTBEHHO-
HAayYHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBJICHUN MPHUPOJbI, B (HOPMUPOBAHUU



MBIIUIEHUS] W KYJIBTYpBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM aist
pelieHusl MPaKTUYeCKHX 3a/ad M DSKOJOTUYECKH OOOCHOBAHHOTO OTHOWIEHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOI cpere;

BJIAJICHUE CHCTEMOM XMMHMUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000J0YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaméHHas), MOJIb, MOJSpHAsi Macca, MOJSPHBIA OO0BEM, YIJIEPOTHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIINA, PaguKal, H30MEpHUs, U30MEPbl, TOMOJOTHUYECKHH pSAJ, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOA M a30TCOJEPIKAIINE COCTUHEHUSI, MOHOMED, IMOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYIISIPHBIE COCTMHEHUS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTaHUYECKUX
BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI S3BIK XUMHUH;, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIIMEe B OCHOBE NMOHUMAHHS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTHYECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJyYeHUH M O€30TTaCHOM MCTIOIb30BaHUH BAKHEUIITMX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOH NesITeTbHOCTH YeJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHH BBHISBIIATH XapaKTE€PHbIC MPU3HAKHA TOHATHH, YCTAHABIUBATH
UX B3aHMMOCBS3b, HCIIOJIF30BaTh COOTBETCTBYIOIINE MOHSATHS TP OTIMCAHUH COCTaBa, CTPOSHHS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHU;

Cc(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BAaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYIT OPraHUIECKUAX BEIIECTB
U YpaBHEHHH XUMHUYECKHX PEAKIHH, W3TOTABIMBATh MOJIENN MOJIEKYJ OPTaHWYECKHX BEIISCTB
TUTSL WIDTFOCTPAIMY UX XUMHUYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKHX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K ONpeIeNEHHOMY KIacCy/Tpymme COeAUHEHUN
(YyrneBonopoipl, KHUCJIOPOJ M  a30TCOAEpIAlllhue COEAWHEHHUS, BBICOKOMOJIECKYISIPHBIE
COCIMHCHMS), N1aBaTh MM Ha3BaHUs 1O cuctemarudeckoit HomeHkiatype (IUPAC), a rtaxke
MPUBOJIUTh TPUBUAIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJIeH, JSTHJIECHIJIUKOJb, TIULEpUH, (PeHosl, (QopManbIeruj, aneTaibAeruja, MypaBbHHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KUCIIOTa, CTeapuHOBAs KHUCIIOTa, TJIIOK03a, (pPYyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEACNATh BHUJBI XUMUYECKOM CBS3M B OpPraHMYECKHUX
coeMHEeHUsX (OIMHAPHbBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHUSI MPUMEHATH IOJOXKEHHUS TEOPUU CTPOCHHUS OPraHM4YeCKHUX
BemecTB A. M. ByriepoBa [uist 00bsCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPECTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MetaH, STaH, JTWUJIEH, MNPOMUJIEH, aueTuseH, Oyraauen-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIIMIEPHH, (EHON, aleTalbIerul, MypaBbUHAs U YKCYCHas
KHUCTIOTBI, TIIOKO3a, Kpaxmall, LeJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKUui ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYIT;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHHUKU YIIIEBOJOPOJHOTO ChIPbS
(HedTh, MPUPOIHBIN Ta3, Yrosb), CHOCOOBI MX NEPepadOTKH M MPAKTHUECKOEe NpPUMEHEHUE
IPOIYKTOB MepepaboTKH;

C(OPMHUPOBAHHOCTh YMEHHHM MPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM YpPaBHEHHIM
(Maccel, 00bE€Ma, KOJMYECTBA MCXOJHOTO BEILIECTBA WJIM MPOJAYKTa PEAKLUUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);

c(OpPMHUPOBAHHOCTh YMEHUH BIJIAJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, HCIOJIB3YEMbIX B XHMUU TP M3YYEHUH BEIIECTB M XUMHYECKHX SIBICHUH
(HabmoieHne, W3MEpeHHe, OKCIEPUMEHT, MOJIEIHPOBAHMUE), HCIHOJIb30BATh CHCTEMHbBIE



XUMHWYECKUE 3HAHUS JUIS IPUHSATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMECHECHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONATh MpaBUia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBIIOJHEHUIO Ta00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATh XUMHYECKUH JKCIICPUMEHT
(mpeBpalieHns: OpraHnYeCKUX BEIIECTB NMPU HAarpeBaHWH, TOJTYYEHUE STUIICHA U U3YUEHHE €ro
CBOWMCTB, Ka4eCTBEHHBIC pEAKIMH OPraHMYeCKUX BEMIECTB, JACHATypalus OCIKOB TpHU
HarpeBaHHH, I[BETHBIC PEAKIIMHU OCITKOB) B COOTBETCTBHM C NMPaBUJIAMU TEXHHKH 0E30IaCHOCTHU
pu oOpalleHu  C BEIIECTBAMH M JIA00OPaTOPHBIM 00OPYIOBaHHEM, MPEICTABIATh PE3YJIbTaThl
XHMUYECKOTO JKCIEpUMEHTa B (OopMe 3aluCH ypaBHEHUH COOTBETCTBYIOIIUX pEAKIUi U
(bopMyITHpOBaTh BHIBOIBI HA OCHOBE ITHX PE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBATH XHUMHYECKYI HH(OpMAIHIo,
MOJIy4aEMYI0 U3 Pa3HbIX HICTOUHUKOB (CpeCTBA MaccoBOM MHpopMaluu, HTEpHET U IpyTrux);

cOpMHUPOBAHHOCTh YMEHMH COOJIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIECO00pa3HOro
MOBEJICHUsI B OBITYy W TPYJOBOH JEATEIFHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY’Karolllel MPUPOJIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTIpENIECNIEHHBIX OPTraHMYECKUX BEUIeCTB, MOHMMas cmbici mokazarens [I/IK, mosicHaTe Ha
MpUMeEpax CIIOCOOBI YMEHBIICHUSI U TPEAOTBPALICHUST WX BPEIHOTO BO3JICHCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUIs OOYYalOIIMXCSl ¢ OTPaHMYEHHBIMH BO3MOXXHOCTSIMH 370POBBS: YMEHHE IMPHUMEHSTh
3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/aX IMTO3HAHUS BEIIECTB M XUMHUYCCKHUX SBJICHHIA,

JUISL  CIIEMBIX W CIA0OBUIAIIMX OOYYarONIMXCs: YMEHHE WCIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o0o3HaueHwuit JI. bpaiins nis 3anmucu xumuueckux Gopmys.

11 KUIACC

[IpenmerHbie pe3ynbTaThl OCBOeHUS Kypca «OOmias W HeOpraHuyeckas XUMHs»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TIPEJICTABICHUNH: O XWMHYECKOW COCTaBIIAIONIEH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHpaA, POJM XHMHUU B TO3HAHUU SIBJICHUW NPUPOJBI, B (POPMUPOBAHUU
MBIIIJICHUS. U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOI Ccperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS (XMMHUYECKHIA 3JIEMEHT, aTOM, U30TOTl, S-, P-, d- 3JIEKTPOHHBIE OpPOHUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYeCKas CBs3b (KOBAJCHTHAas, HWOHHAs, METAJIMYECKas, BOJOpOaHAs),
KpUCTATIMYECKass  peméTKa, TUIBI XUMHYECKUX  PEaKIuil, pacTBOp, AJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, SJCKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON  peaklHH, XHMHYECKOe paBHOBECHE); TEOpMM U  3aKOHbI  (Teopus
ANIEKTPOJIUTUYECKON auccolmanuu, mnepuonudeckuii 3akon [I. M. MennaeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEILIECTB, 3aKOH COXPAHEHMs U TMPEBPAILIEHUS SHEPTUU MPU XUMHUYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH SI3bIK XHMHH, MHPOBO33PEHYECKHE 3HAHUS,
JeXalMe B OCHOBE IIOHMMAaHMS MPUYMHHOCTHU M CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(akToNOrMUecKue CBEJICHUSI O CBOWCTBAX, COCTaBe, MOMYyYCHUH M OE30MacCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATEIHHOCTH YEIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHSATHH, yCTaHABINBATh
MX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHSATUS MPU OMHUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX NIPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHUU HCMIOIB30BATh XMMHUYECKYI0 CHUMBOJUKY JISI COCTaBICHUS
dbopMyn BeIIECTB M YpaBHEHUH XUMUYECKUX PEaKIUil, CHUCTEeMAaTHYEeCKYl0 HOMEHKIATYpPYy



(IJUPAC) wm TtpuBHaNbHBIC Ha3BaHUS OTICIBHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Ta3,
YIJIEKUCIIBIN ra3, aMMUaK, TaméHas M3BECThb, HEraméHash M3BECTb, MMUTHbEBas COAA, IMUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTh YMEHHUI ONPEESATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJICHTHAs, HOHHA,
MeTaJyIn4yecKasi, BOJOPOJHAs) B COCAUHEHUSAX, TUI KPUCTAINIMYECKONH pEHIETKH KOHKPETHOTO
BElLECTBA (ATOMHAs, MOJIEKYJSpHAs, HMOHHAs, METAJUIMYECKas), XapakKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHNUN;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH NMPUHAUICKHOCTh HEOPraHUYECKUX BEIIECTB
10 WX COCTaBY K OMpPEAeNEHHOMY KJIaCCy/TpYIIe COCTUHEHUH (MPOCThIE BEIECTBA — METAIUIBI U
HEMETaJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKINU;

cOpPMUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuonos [lepuoaudeckoii cucteMbl XuMu4yeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHUYECKHUX DJIEMEHTOB U UX
COEIMHEHUH T0 nepuoaam U rpynnam [lepuoaudeckoil cucteMbl XUMHUYECKHX 3i1eMeHToB 1. M.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIACCOB, MOATBEPkAATh CYIIECTBOBAHUE
TeHEeTUYECKON CBA3M MEXJAy HEOpraHMYeCKHMHU BeElIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

C(OPMHPOBAHHOCTh YMEHMs KIacCU(UIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
Mpu3HaKaM (YUCITYy W COCTaBy pPEarupyroIlIuX BEIIECTB, TEIUIOBOMY J3(PQEeKTy peakinw,
W3MEHEHMIO CTENIEHEN OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YYaCTHIO KaTaluu3aTropa);

C(OPMHUPOBAHHOCTb YMEHHUH COCTABJIATh YPABHEHMsI PEAKLUN pa3IMYHbIX TUIIOB, IIOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEAKLMH MOHHOTO OOMEHa, YUUThIBAs YCIOBHS, IIPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHM IPOBOAUTH pEAKLMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BELIECTB, PpACIO3HABaTh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTb YMEHHH PAacKpbIBATh CYIIHOCTh OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKuuii HOCPEICTBOM COCTAaBJIEHH JIEKTPOHHOTO OajlaHca ATUX PEAKLIUMT;

C(OPMHUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3aciicTBus (nmpuniun Jle [llaTense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaThb XMUMHMUYECKHE IPOILECCHl, JIeKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUsI CEPHOM KHMCIOThI, aMMHMaKa, a TaKkKe COPMHPOBAHHOCTh
npejcTaBiIeHuid 00 OOMIMX HAyYHBIX NMPUHIMIAX U SKOJOTMYECKUX MpolieMax XMMHUYECKOTro
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYMCIECHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBas JIOJs BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MpPU XUMUYECKHUX
peaknmsax, Macchl BellecTBa MM 00BbEMA Tra30B MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOTO 3(ddekra peaknuuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOOMIONATh MpaBUia MOJIb30BAHUS XHUMUYECKOH mocynoil u
n1a0opaTOPHBIM 000PYIOBAaHUEM, a TAK)XKe MpaBHUiIa OOpAIEHHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;



c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznokeHHe mEepoKcHJa BOAOPOJAa B IPUCYTCTBUM KaTajau3aTopa, OIPENEICHHUE CpEabl
pPacTBOPOB BELIECTB € MOMOIIBIO YHUBEPCATIHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKLMH, PEaKkIM¥ MOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIUU Ha
cynbdar-, kapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX
3ajau no temaM «Metaibel» U «Hemeramib») B COOTBETCTBUM C IMpPaBUIAMH TEXHUKHU
0€30IaCHOCTH TPH 0OpaIleHNH C BEIIECTBaMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEICTABISATH
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHMEHTa B (hopMe 3amuch ypaBHEHUIH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIMPOBATH BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIO,
MIOJIyYa€MyI0 M3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u
JPYTHX);

cOpMUPOBAHHOCTh YMEHHMM COOMIOIaTh IpaBMiIa HKOJOTMYECKH I1eJIeCO00pa3HOro
MOBEACHHUA B OBITY U TPYNOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTpeIeNIEHHBIX BEUIECTB, MOHMMAas cMblch nokasarens [T/IK, mosicHsITh Ha nmpumepax crocoObl
YMEHBIIEHUS U IPEJOTBPALLICHUS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUis 00ydarouuxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHUM;

JUISL  CIIEMBIX W CIA0OBUIAIIMX OOYYAOIMIMXCA: YMEHHE WCIOJb30BaTh peabedHO-
TOYEUYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo yacoB
Ne HanmeHnoBaHue pa3aesioB 4 TeM NPOrpaMMBbI Koutpous | IpakTiriec JaeKTpoHNbIe (HpPOBLIE)
n/n Bcecero HbBIE KHue OﬁpaSOBaTeJH)HI)Ie pecypcChbl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHHSI OPraHMYECKUX COeIMHeHUH A. M. 3 1 0 https://resh.edu.ru/subject/29/
byrneposa
Hroro mo pazmeny 3
Paspen 2. YrieBoaopoabl
21 | TlpetebHbie yrIeBOOPOS — ATKAHEL 5 0 0 Ejtps://resh.edu.ru/sub ject/lesson/6151/mai
HenpenenabHbie yraeBOI0POIbI: AIKEHBI, https://resh.edu.ru/subject/lesson/5412/start
2.2 6 0 1
AJIKaEHBI, ATKHHBI 1212563/
https://resh.edu.ru/subject/lesson/5412/start
2.3 ApomaTH4eCcKre yrieBo0pOIabI 2 0 0
[212563/
[Tpupo1HBIE HCTOYHUKH YIIIEBOJOPOIOB U HX https://resh.edu.ru/subject/lesson/5412/start
2.4 3 1 0
nepepaboTka 1212563/
Hroro mo pazgeny 13
Pasznen 3. Kucaopoaconepsxamme oprannyeckue coeIuHeHus
https://resh.edu.ru/subject/lesson/4769/start
/150550/
31 Crmpter. @exon 3 0 0 https://resh.edu.ru/subject/lesson/5727/start
/150577/
Aunpnerunpl. Kap6oHoBbIe KHCTOTHL CII0XKHBIC https://resh.edu.ru/subject/lesson/4776/start
3.2 7 0 1
3¢upbI 1150604/
https://resh.edu.ru/subject/lesson/6150/start
3.3 Yrinesoasl 3 0 0 /150687/
https://resh.edu.ru/subject/lesson/5413/start



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/6151/main/
https://resh.edu.ru/subject/lesson/6151/main/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/

150714/

Hroro mo pazneny 13
Pasjen 4. A3oTconep:kaiye opraHndeckue coeIMHeHus
41 AMUHEL AMUHOKHCAOTEL Bertki 3 0 0 https://resh.edu.ru/subject/lesson/4743/start
[150742/
Wroro mno pazueny 3
Paspnen S. BoicokOMOJIEKY/ISIPHbIE COeIMHEHUS
51 TMnactmaccsr. Kayayxu. Bonokia 5 1 0 https://resh.edu.ru/subject/lesson/6095/start
1150823/
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 2
11 KJIACC
KoanuyecTBO 4acos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM MPOrpaMMBbl Koutpouin | Ipakriyec JaeKTponHbIE (1HPPOBLIE)
n/n Bceero HbIE KHe oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pasznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoerne atomos. [lepuomieckui 3akox u https://resh.edu.ru/subject/lesson/6479/start
1.1 [Tepuoandeckas cucTeMa XMUMHYECKUX 3 1 0 1150989/
anemenToB JI. Y. Menaeneera -
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 4 0 0 ?Igis(;g;?sh'wu'rU/Sublecvlesson/SSSllStart
13 N UMIECKIE DeaKIL 6 1 1 https://resh.edu.ru/subject/lesson/4938/start
' peaKtt /151107/
Htoro mno pazneny 13
Pa3nes 2. Heopranuveckasi Xumust
21 MeTauin: 5 0 1 ?Igplszzlllge;sh.edu.ru/sublectllesson/3493/start
2.2 Hemeramnsr 9 0 1 https://resh.edu.ru/subject/lesson/5939/start



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/

151320/

CBs3b HCOPraHn4CCKUX U OPraHnv4CCKUX

https://resh.edu.ru/subject/lesson/4960/start

2.3 BEIIICCTB 2 /151374/

Hroro no pazneny 17

Pa3nen 3. XuMus ¥ :KU3Hb

31 XUMISE 1 KH3H 4 https://resh.edu.ru/subject/lesson/3504/start
/151485/

Hroro no pasgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
Komuriectso wacos DJ1eKTPOHHbIE IN(POBHIE
N Tema ypoka Kontpons | r  wcrmueck Aara 00pa3zoBaTe/bHbIE
n/n Bcero HbIE H3yYeHusl
paGoThI ue padoTsl pecypchl
1 [TpeaMeT opraHuYecKOl XUMUH, €€ 1 0 0 06.09 https://resh.edu.ru/subject/les
BO3HHKHOBCHHUE, PA3BUTHE U 3HAYCHUE ' son/6149/start/170388/
9 Teopust cTpoeHUSI OPraHMUYECKUX COCAMHEHHUN A. 1 0 0 13.09 https://resh.edu.ru/subject/les
M. BytiepoBa, €€ OCHOBHBIE MOJI0KEHHSI ' son/6149/start/170388/
3 CrapToBasi KOHTPOJIbHAs paboTa. 1 1 0 20.09
[Ipencrasnenue o Kinaccupuxanuu
4 opranuveckux Beriects. HomeHkmaTypa 1 0 0 9709 https://resh.edu.ru/subject/les
(cucTemaTHyecKkas) U TPUBHATbHBIC HA3BaAHHSI ' son/6151/start/149993/
OpPraHMYECKUX BEIIECTB
5 ?;;a&g;gfﬁai ?’i;iﬁi’egﬁdpfgom%cmﬂ 1 0 0 04.10 https://resh.edu.ru/subject/les
' ' son/6151/start/149993/
NPEICTABUTENIN AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 0 0 11.10 235%{({;72{:272'212/22256Ct/les
- DTHUIIEH ¥ IPOIKMICH — MIPOCTEUIIIHE 1 0 0 18.10 https://resh.edu.ru/subject/les
[IPEJICTABUTENN AJKEHOB ' son/5412/start/212563/
[Tpaktuyeckas padora Ne 1. «[lonmyueHue https://content.edsoo.ru/lab/s
8 N 1 0 1 25.10 :
ATUJICHA U U3YYECHHUE €r0 CBOMCTBY ubject/4/
0 |13 Honyuenne cumreracckoro ayoyta - ) 0 0 o1y | DMEsiresh.edu uisublectes
o ' son/5412/main/212567/
pE3UHBI
o | M e potsmoe e e
oo ’ ' son/5412/start/212563/
HPOCTEUIINIA TIPEICTABUTEIh ATKHHOB
11 | BpluucneHus no ypaBHEHUIO XUMHUECKOM 1 0 0 22.11 https://yandex.ru/video/previ



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://yandex.ru/video/preview/7288087213623960404

peaKImuu ew/7288087213623960404

12 | Apensl: 6eH301 1 TOIYOJ. TOKCHYHOCTH apEeHOB 29.11 gétrf}jé/;gj’?f:glfiggzgglleCt/les

13 ['eHeTnveckas CBs3b yriieBOIOPOIOB, 06.12 https://www.voutu_be.com/w
MPUHAIISKANINX K PAa3IMYHBIM KJaccam atch?v=18GKghHjex8

14| mpmpontiit ras  momyrame ned s rass, 1317 | Ditpsiresh.edu.uisubjectes
He(Th 1 MPOYKTHI o MepepaboTKH son/6148/start/170461/

15| mpupontmit ras  momyrame nedramse rass 201p  Ditpsiiresh.edu.ruisubjectes

.« ’ son/6148/start/170461/

He(Th ¥ MPOAYKTHI €€ epepadoTKH

16 KonTtponbHas padoTa mo pasaery 27 1
«YTI€eBO10POIAbD)

17 [TpenenbHbIe 0JJHOATOMHBIC CIIUPTHI: METAHOJT U 8.01 https://resh.edu.ru/subject/les
sTaHoj. BomopoHas cBsi3b son/4769/start/150550/

18 MHOTr0aTOMHBIE CITUPTHI: ATUICHTITUKOIIb 1 10.01 https://resh.edu.ru/subject/les
TITHIEPUH son/4769/start/150550/

19 deHOII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U 17 01 https://resh.edu.ru/subject/les
XUMUYECKHE CBOMCTBA, MPHMEHEHHE son/5727/start/150577/

20 Aunpaerupl: GopMabIerul U aleTalbIeT |l 24,01 https://resh.edu.ru/subject/les
Aneron son/4776/start/150604/

21 OIIHOOCHOBHBIE TIpe/Ie/IbHBIC KAPOOHOBHIC 31.01 https://acetyl.ru/fl0060.php
KHCJIOThI: MypaBbUHAs U YKCYCHAs

29 [Tpaktuyeckas padora Ne 2. «CBoiicTBa 07.02 https://content.edsoo.ru/ lab/s
pacTBOpa YKCYCHOM KHUCIIOThI» ubject/4/

23 CreapuHOBast U OJICMHOBAsI KMCIIOTHI, KaK 14.02 https://www.youtube.com/w
MPEICTABUTENN BBICIIUX KAPOOHOBBIX KUCIIOT atc

24 Mpu1a Kak coJi BEICHIMX KapOOHOBBIX KUCIIOT, 21.02 hﬂps#ﬁeﬁmeduxuhubbcﬂbs
HUX MOXOIIEE IeHCTBUE son/5952/main/150635/
CroxHbIe 3()UPBI KaK MPOU3BOHBIC .

25 Kap6OHOBLI)(? KECJ‘IOT. FIfI)Z[pOJ'II/If’u[ CJIO>KHBIX 28.02 https://resh.edu.u/subject/les

3¢pupoB

son/5952/main/150635/



https://yandex.ru/video/preview/7288087213623960404
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://www.youtube.com/watch?v=18GKghHjex8
https://www.youtube.com/watch?v=18GKghHjex8
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://acetyl.ru/f/o060.php
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://www.youtube.com/watc
https://www.youtube.com/watc
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/

Kupsr: ruaponms, mpuMeHeHne, OuoornuecKas

https://resh.edu.ru/subject/les

26 POJIb JKUPOB ! 07.03 son/5952/main/150635/
VYTaeBoIbl: COCTaB, KiacCH(pUKaIus. .
27 BamHeffnme HpeII(;TaBI/ITeJI%)II rJIIIIOKosa 1 14.03 https://resh.edu.ru/subject/les
’ son/6150/start/150687/
¢bpykTO3a, caxapo3a
28 Kpaxmai u 1euiono3a Kak mpupoaHbie 1 91.03 https://resh.edu.ru/subject/les
MOJIUMEPBI ' son/5413/start/150714/
[TpoBepounast paboTa 1Mo pasaeny
29 | «KucmopoacoepiKaiiue opraHnIecKue 1 04.04
COCIMHEHUS
https://resh.edu.ru/subject/les
30 | AMUHBI: METHUJIAMHUH ¥ aHUJIUH 1 11.04 son/4743/start/150742/
31| coemmmennsn, m Sorornaceroe smaseme. | 1 1804 DMtpsiresh.edu.rusubjectles
’ ’ ' son/4743/start/150742/
Ilenrtnanr
32 | UtoroBas KOHTpOJIbHAS paboTa 1 25.04
33 benku kak mpupoHbIE BHICOKOMOJIEKYIISIPHBIC 1 16.05 https://resh.edu.ru/subject/les
COEIMHEHUS ' son/4743/start/150742/
https://resh.edu.ru/subject/les
son/6095/start/150823/
OCHOBHBIC TIOHSTHS XUMHHU i -
34 | BBICOKOMOJICKYJIIPHBIX COSTUHEHUH. 1 23.05 https://resh.edu.u/subject/les
[TmacTmacchl, KaydyKH, BOJIOKHA son/6152/start/150850{
’ ’ https://resh.edu.ru/subject/les
son/6152/start/150850/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

11 KJIACC

KoaundecTBO 9acoB

DJIeKTpOHHbIe N poBbIE

Ne Tema YpoOKka KOHTpOJIbH HpaKanecx I[aTa OﬁpaSOBaTeJII)HI)Ie
n/n Bcero H3Y4YeHH s
ble padoThl | He padoThI pecypcbl
1 XUMHUYECKU 2IeMeHT. ATOM. DIICKTPOHHAS 1 0 0 https://resh.edu.ru/subject/les
KOH(UTypaIus aTOMOB son/6479/start/150989/
[Tepuonnueckuii 3akoH u [lepuoanueckas
2 | Mommancons. s emm ¢ conpensemmofi reopret | 1 0 0 hitps://resh.edu.ru/subjectles
A ’ P P son/6332/main/151024/
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MCHEHUS
CBOMCTB XUMHYECKUX DIIEMEHTOB
3 BxoHas koHTposbHAS paboTa 1 1 0
Crpoenue BemecTBa. XUMUYECKAsI CBSI3b, €€ )
. T https://resh.edu.ru/subject/les
4 BH/IbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM 1 0 0 son/5581/start/151081/
cBsi3u. BonopoaHas cBszb
BaneHTHOCTh. DJIEKTPOOTPUIIATEILHOCTD. https://resh.edu.ru/subject/les
5 Cremnenp okucieHus. BemecTBa MoJIeKyIsIpHOTO 1 0 0 son/6332/main/151024/
Y HEMOJICKYJISIPHOTO CTPOCHUS
[TonsTHE O AMCIIEPCHBIX cCUCTeMaX. MICTHHHBIE 1 ) .
6 KOJUJIOMJIHBIE pacTBOPBI. MaccoBast 10JIs 1 0 0 https://resh.edu.ru/subject/les
son/4939/start/151134/
BEIIECTBA B PACTBOPE
Knaccudukarus 1 HOMEHKIIaTypa
7 HEOPraHUYECKUX coequHeHui. ['eHeTnuecKkas 1 0 0 https://resh.edu.ru/subject/les
CBSI3b HEOPraHMYECKUX BEIIECTB, Pa3IMYHbIX son/2104/main/
KJIACCOB
Knaccudukaius XMMHYECKUX peakiiuii B
HEOpPraHWYeCKON U OpraHuYeCKON XUMUM. 3aKOH https://resh.edu.ru/subject/les
8 COXpaHEHUsI MACChl BELIECTB; 3aKOH COXPaHEHUs 1 0 0 son/4938/start/151107/
Y TIPEBPAIICHUS] SHEPTUU MPU XUMHUYECKUX
peaKIusax
9 Ckopoctb peakuuu. OOpaTumMble peakiuy. 1 0 0 https://resh.edu.ru/subject/les



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/2104/main/
https://resh.edu.ru/subject/lesson/2104/main/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/2102/start/

XUMHUECKOE PAaBHOBECUE

son/2102/start/
https://resh.edu.ru/subject/les
son/2103/start/

[Tpaktuyeckas padora Ne 1. «Bnusiaue

https://content.edsoo.ru/lab/s

10 | paznuuHBIX (PAKTOPOB HA CKOPOCTH XUMUYECKOM X
peaKIum» ubject/4/
DeKTpoSUuTHYECKas Juccorranus. [loustre o https://resh.edu.ru/subject/les

11 | BOTOPOJHOM rOKasatene (pH) pactBopa. son/1518/start/

Peaxuuu nonnoro oomena. ['mapomnms https://resh.edu.ru/subject/les
OpPraHUYEeCKUX U HEOPTaHMUYCSCKHUX BEIICCTB son/1603/start/
2 | Qo s pa
. son/2104/start/
pacTBOPOB coJteit

13 KonTtponbHas padoTa mo pasaery
«Teopernyeckre OCHOBBI XUMHU»

Mertannel, ux noJsoxxenue B [leproauueckoi

14 | CHCTEME XMMHYECKHX DJICMCHTOB . W. https://resh.edu.ru/subject/les
MeHeneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB. son/3493/start/151213/
OO6mue Gpu3nuecKre CBOMCTBA METANIOB

15 CrutaBbl METAJIOB. DIEKTPOXUMHYCCKHMA PSIJT https://resh.edu.ru/subject/les
HAIPSDKCHUI META/UIOB son/4961/start/151293/

5 | s s s s

’ . ’ ’ son/5814/start/
U UX COEAMHEHUI

17 XUMHYECKUE CBOMCTBA XpOMa, MEIH U UX https://resh.edu.ru/subject/les
COEIMHECHUIN son/3534/start/151266/

18 XHUMHUYECKHE CBOMCTBA IIMHKA, )KEIe3a U UX https://resh.edu.ru/subject/les
COEIMHECHUIN son/3534/start/151266/
[IpakTueckas pabota Ne 2. "Pemenue https://content.edsoo.ru/labls

19 | BKCIepUMEHTANBHBIX 33714 [0 TEME ubiect/a/

«Metame»" Hbjectiad
20 Hemeranmsl, ux nonoxkenue B [leproanueckoit https://resh.edu.ru/subject/les



https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/subject/lesson/5939/start/151320/

CUCTEME XMMHUUYECKUX 3emenToB /. U.
MenieneeBa 1 0COOCHHOCTH CTPOEHUS] aTOMOB

son/5939/start/151320/

dusznueckue cBOMCTBA HEMETAJIOB.

https://resh.edu.ru/subject/les

21 | AnnoTtponusi HEMETaUIOB (Ha IpUMepe son/5913/start/
KHCJIOpoJia, cepbl, (hochopa u yriepoa) -
XMMHUYECKUE CBOMCTBA rAJIOTCHOB, CEPhI U UX https://resh.edu.ru/subject/les

22 .

COCIMHEHU I son/2075/start/
XUMHYECKHe CBOMCTBA a30Ta, pocodpa u ux https://resh.edu.ru/subject/les

23 N
COETMHEHU I son/2078/start/

XUMHYECKUE CBOMCTBA yriiepoja, KPEMHHUS U UX https://resh.edu.ru/subject/les

24 .

COeMHEHU I son/2072/start/

o5 [TpuMeHeHre BaXKHEHIIIMX HEMETAIJIOB M UX https://resh.edu.ru/subject/les
COeMHEHU I son/5939/start/151320/
O06o01enre U cucTeMaTru3alus 3HaHuH 10 TeMe

26 «Hemerasneiy. BerauciaeHus mo ypaBHEHUSIM https://www.youtube.com/w
XUMUYECKHUX PEAKIHI U TEPMOXUMHUCCKUE atch?v=1gxsl0130gU
pacy€Thl
[IpakTueckas pabota Ne 3. «Pemenue https://content.edsoo.ru/lab/s

27 | 9KCIIEpUMEHTAJBHBIX 3a1a4 M0 TeEMe ubiect/a/

"Hemeranmis"» tbjectisl

28 [TpoBepounas padota mo TemMam «MeTauibl» U

«Hemeramnb»y
https://yandex.ru/video/previ

29 Heopraanueckuie 1 opraHM4ecKue KUCaOThl. ew/12898604409856871256
Heopranudeckue v opraHn4eckre OCHOBAaHHUS https://yandex.ru/video/previ

ew/6939051265036864393

30 ?(?é(bgf{zg;;e;;;zrﬂa‘feﬂcizzl?;;opraHquCKHe https://resh.edu.ru/subject/les

A ) s0n/4960/start/151374/
HEOPraHUYECKUX U OPraHUYECKUX BEIICCTB
31 | UToroBas KOHTpOJbHas paboTa
32 Poitb XuMuH B 00€CIIEUEHUH SKOJIOTUYECKOM, https://resh.edu.ru/subject/les

BHGPFCTI/I‘-ICCKOI\/’I U IHIIEBOM 6C3OHaCHOCTI/I,

son/3504/start/151485/



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/
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https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2078/start/
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https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://www.youtube.com/watch?v=1qxslO130gU
https://www.youtube.com/watch?v=1qxslO130gU
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://yandex.ru/video/preview/12898604409856871256
https://yandex.ru/video/preview/12898604409856871256
https://yandex.ru/video/preview/6939051265036864393
https://yandex.ru/video/preview/6939051265036864393
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

Pa3BUTHUH MCIAUITUHBI

[IpencraBnenus 06 oOMUX HAYYHBIX TPUHITUIIAX

https://resh.edu.ru/subject/les

33 ESI?IAéIEITI;IHeHHOFO MOJTy9eHUST BXKHEHIIINX 1 son/3514/start/ 151429/

34 YenoBeK B MUpE BEUICCTB M MaTEPUAIIOB. XUMHUS 1 https://resh.edu.ru/subject/les
U 3/I0pPOBbE YEIOBEKA son/3504/start/151485/

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Xumus, 10 kmace/ T'abpuensia O.C., O0mecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO
«IPODAy»; Akimonepnoe oo6mectBo «M3marensctBo «lIpocBemenuer»
» Xumus, 11 kmace/ Tabpuensia O.C., OOmecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO
«IPODAy»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1) l'opxoenko M.IO. noypounsie pazpaboTku no xumuu. 10 kiacc.

2) Tpoery6osa H.II. Iloypounsie pazpaboTtku o xumui. 11 kiacc.

3) I'adpuensa O.C. Xumust. 11 kiracc: KOHTPOJIbHBIE M TPOBEPOYHBIE PAOOTHI K YIEOHUKY
O.C. l'abpuensina «Xumus. 11 xmacc. ba3zoBsrit ypoBeHb»

4) I'abpuensan O.C. Xumus. 10 kiacc: KOHTPOJIbHBIE U TPOBEPOUHBIE PAOOTHI K YUEOHUKY
O.C. I'abpuensna «Xumus. 10 knacc. ba3oBblil ypoBeHb»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://resh.edu.ru/subject/29/
https://content.edsoo.ru/lab/subject/4/
https://www.youtube.com/watch?v=18GKghHjex8
https://acetyl.ru/f/0060.php



https://resh.edu.ru/subject/29/
https://content.edsoo.ru/lab/subject/4/
https://www.youtube.com/watch?v=18GKghHjex8
https://acetyl.ru/f/o060.php
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