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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS (enepalabHON 00pa3oBaTENbHON MPOTPaMMbI CPETHETO
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, ¥ OCHOBHBIX TOJIOKEHUI «CTpaTernu pa3BHTHUS
BocruTanust B Poccuiickoit @Pepepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MNpOorpaMMbl IO XMMHMH, K OIPEICIICHUIO 0O0IIen
CTpaTeruu 0O0y4eHHUs, BOCIUTAHMS U pa3BUTHUS OOydalOIIMXCS CPEICTBAMHU y4eOHOro IpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOThEeMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
[IEHHOCTEH, MPHUCYIIUX TIIEJIOCTHOM CHCTEME XHUMHUYECKOTO O0O0pa3oBaHUA. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
pUpOAHON cpere. Peanusyercs xumMmuueckoe o0pa3oBaHre 00yUYaIOUIUXCsS Ha YPOBHE CPEAHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HAa4eHHUs B MIO3HAHUM MPHUPOJIbl U B MAaTEPHATIBHOM )KU3HU OOLIECTBA, a TaKkKe ¢ y4ETOM O0IIuX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHUH HOBOW 0a3bl MaTepuaabHON KyabTypbl. OHAa BHOCHUT CBOM BKJIaJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoneicTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHass XUMUSl Kak HayKa CO3MJaTelbHas, Kak Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha PELICHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKH3Hb COLIMYyMa,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUH U3 o0uIel XMMHM) U OopraHndeckoi xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3Yy4EHUHU MpeaMeTa o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCET0 MHOT000pas3us
BEIIECTB HA OCHOBE OOLIMX 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
yuyeOHOTO Marepuana u oOycJOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaKKe HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEACTABICHUI 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 o0Opa3oBaHUs IEpBOHAYAILHBIC
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
W3YYEHHbII Ha YpPOBHE OCHOBHOTO 00Imiero oOpa3oBaHHsl TEOPETHUECKUH MaTepuanl u
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HAUEHUE MEPUOJNYECKOTO0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3HUIHM,
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 TAaK)KE 0 XUMUYECKUX PEAKIUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3U XUMHUHU 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 UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B memnoM coxepxkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaroumxcs MUPOBO33PEHUECKO OCHOBBI JJIs1 MOHUMaHUS (PUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHIl Mexkay HOBBIMU (JaKTaMU M TEOPETHUECKHMHU 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, PA3BUTHUA M COLUANIM3ALMHU OOYJarOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEILHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHAIN3a U
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpPOBHE cpenHero oOmiero o0pa3oBaHusi, TMpPU  OMNPENEICHUH COJepKaTeIbHOU
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAMLIMOHHO TpHu3HAETcss (OpPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW [EeATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO 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 kJ1.) sBASIOTCS:



e (QopMUpOBaHHWE CHCTEMBbl XHMHUYECKUX 3HAHUH KaK BaKHEHIICH COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMUMAHKUE CYIIHOCTH JIOCTYIHBIX OOOOIICHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (QopMUpOBaHWE W PA3BUTHE NPEICTABJICHUN O HAyYHBIX METOJAX IMO3HAHUS BEIIECTB H
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHUpE BEIICCTB K XUMUYECKHX SBJICHUH, UMCIOIINX MECTO B MPUPOJIC, B IPAKTHUECKON U
MOBCEIHEBHOM JKU3HU;

® pa3BUTHC YMEHUH W CIOCOOOB JICATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM W
OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COONIOACHUEM TIPaBHII 0e30MacHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, copepkarenpHas XapaKTEpPUCTUKA IIEeJIeH U 3a7ad U3YUeHUs MpeaMeTa 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 MPAKTUICCKOW KOMIIOHEHTE 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 JKU3HH 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 pPAa3BUTOM 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 3HAYEHHE Ui PA3JINYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs MpoliieM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NesITEeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€3011aCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MTPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a Y4eOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

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

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHH, €€ BaXHOW PpONMM B  pEIIEHWH TJI00ANbHBIX  MpoOJiieM  PalMOHAIBHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYPCOB M COXpPaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0pPOBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBI3aHHBIX C XUMHUYECKUMHU SBIICHUSMHU.

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 CPEIHErO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).



COILEPKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTrudeckne 0CHOBbI OPraHU4eCKONH XUMHUM

[Ipenmer oprannyeckor XMMHUU: €€ BOSHUKHOBEHHUE, PA3BUTHE W 3HAYEHHE B MOJYYECHHH
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYECKHMX BeHIeCcTB. | omosorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCIMHECHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUW (cUCTeMaTH4ecKas)) U TPUBHAIbHBIC HA3BaHUS BaKHEHIINX
IIPEACTABUTENEHN KIACCOB OPraHMYECKUX BEILIECTB.

DKCNEepUMEHTATBHBIE METObl U3YUYCHHs BEIIECTB U MX MPEBPAIECHUNA: 03HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpPraHWYECKUX BEIIECTB, HAOMIOJEHUE U ONMHUCAaHWE JCMOHCTPALIMOHHBIX OMBITOB TIO
MIPEBPALEHUIO OPraHUYECKUX BELIECTB IPU HarpeBaHuu (IJIaBjieHue, OOyrIIuBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psAx. MeTaH W 3TaH — MNpoCTEeHIIHe
MPEACTAaBUTENN aJKaHOB: (U3NUECKHE W XUMHUYECKHE CBOMCTBA (peakiMu 3aMernieHus u
TOPEHUsI ), HAXOXKJIEHUE B TIPUPO/IE, TIOTydeHNE U TIPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH Psl. DTWIEH U MPONWIEH — MPOCTEUIINE
MPEACTABUTENN QJIKEHOB: (U3MUECKHE W XUMHUYECKHE CBOWCTBA (peakluuu THAPUPOBAHUSA,
raJIOTeHUPOBAHUS, TUIPATAIINH, OKUCJICHHS U TIOJTUMEPHU3AIINH ), TIOJIyYeHUE U IPUMECHECHHE.

Ankanuensl: OyraaueH-1,3 m metwiOyraaueH-1,3: cTpoeHHe, BaKHEUINE XUMHUYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psia. AICTHWICH —
MPOCTEHINNIA TTPEACTABUTEND AJTKWHOB: COCTAaB, CTPOCHHE, (DU3MIECKHUE M XMMUUYECKHE CBOWCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (U3MYECKHE W XHUMHUYECKHE CBOWCTBAa (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJyU€HUE U TNpUMEHeHHe. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoOB8aHus), noaiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MPUHAUICKAMMH K pa3JIMuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIeBOJAOpo10B. [IpupoaHblil ra3 u nmomnyTHele HEQTSIHBIE Ta3bl.
Heprp u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKH HePTH: TMEperoHka, KPEKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), mupoiu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrob U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METO/bl U3YUYEHHS BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJICHUE C
oOpa3lamu MmiIacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB M TaJOTeHONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJIy4EHHUE 3TUIIEHA U U3yYEHUE €ro CBOMCTB.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMu MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucnopoacoaep:xamme opranndecknue COeANHEHUs

[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTPOCHHUE, (U3MUYECKUE U
XMUMHUYECKHUE CBOWMCTBA (PEaKkIMU C aKTUBHBIMH MeETallJIaMH, T'aJJOT€HOBOJOPOJaMHU, TOPEHHE),
npuMeHeHne. BoopoiHbIe CBI3M MEXKly MOJIEKYJIaMH CIUPTOB. J[elicTBHEe MeTaHOoJIa U ATaHoJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTOMHBIE CHUPTHL. ODTUJICHIINKOIb W TIWLEPHH: CTpOCHHE, (usmueckue u
XMMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIEIOYHBIMU METAJIAMH, KAYeCTBEHHAS PEaKIus Ha




MHOTOaTOMHbIE CrupThl). JleiicTBue Ha opraHu3sM uesoBeka. [IpuMeHeHHe TiuLEepUHA U
STUIICHTITUKOJISL.

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

Anpnerunbl M KemoHwvl. DOpManbAETH], aueTalbACTHI: CTPOCHUE, (QU3HYECKHE U
XMMUYECKHE CBOMCTBAa (PEaKUWU OKHCICHHS W BOCCTAHOBJCHHS, Ka4eCTBEHHBIC DPEAKINH),
MOJTyYEeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpoeHHue, PU3NIECKUE M XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME TS KJIacca KUCIIOT, PeaKIusl
TepuHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAS KHCJIOTBI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
HX MOIOLIEE ACUCTBHE.

CnosxHble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb JKHPOB.

VYrieBoapl: cocTaB, Kiaccudukaius yrieBooB (MOHO-, TU- U ToJMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHS] MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBOMcTBa (B3aumojeicTBue ¢ ruapokcunoM Meau(ll), oxkucieHne aMMuadyHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHE TJIIOKO3bl), HAxXO0XIEHHE B MPHUPOJIE,
puMeHeHue, onosornueckast poib. DortocuuTes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoaHbie noaumepbl. CTpoeHne Kpaxmasia U LEeUTI0I03bI.
du3nueckue 1 XMMUYECKHEe CBOWCTBA KpaxMaia (THAPOJIN3, KaYeCTBEHHAs PEaKIHs C HOJIOM).

DKcIepUMEHTATbHBIE METOABI HM3YYCHHUS BEIIECTB W WX NPEBpAIllCHHiA: IMPOBEACHUE,
HaOJrO/IEHUEe W ONHCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CIIHUPTOB, KadeCTBEHHBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBue raunepuHa c¢ ruapokcuaom wmemau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
Kpaxmaja C HOJIOM), MPOBEJACHUE TMPAKTHUYECKOW palbOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTHI.

Pacuérhpie 3amaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0ObEMa, KOJIUYECTBA
HCXOJHOTO BEIIecTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

A3oTCoIepKale OPraHndecKie COeqMHEHMUSI.

AMUHOKUCIOTBI Kak aM(pOTepHblE OpraHuyeckue coenuHeHus. Duznyeckue u
XMMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuMepe TIMLKHA). buonornueckoe 3HaueHue
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoaHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOICTBa OEIKOB: THUIPOJIM3, JEHATypalus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3YUEHUsSl BEIIECTB M UX MpEeBpalleHHIl: HaOMOJIeHUE U
OTHCAaHHE JEMOHCTPALMOHHBIX ONBITOB: JEHATypauus OEIKOB IMpPU HArpeBaHUH, LBETHBIC
peaxiuu OeIKOoB.

BbicokoMoieKyIsIpHbIE COeANHEHH

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEp,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJMMEpPU3ALNK, CpEelHsAs MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOIMMEpHU3aLis U MOJTUKOH ICHCALUS.

DKcIepUMEHTaIbHbIE METOIbl M3YUYEHHUS BELECTB M WX MPEBPALICHUN: 03HAKOMJICHHE C
o0Opa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 knacce
OCYILIECTBJISIETCSI YEPE3 HMCIOJIb30BAHHWE KaK OOLIMX E€CTECTBEHHO-HAY4HbIX NOHSATHM, Tak U
MOHATHUM, SBJISIOLIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TOHSATHS: SBICHHE, HAydHBId (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIW3, CHUHTE3, KIACCU(PHUKAIMI, MEePUOAUYHOCTh, HAOIIOJCHNE, H3MEPEHHE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepusi, HEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BeEIIECTB B Opranusme, (HOTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BelIeCTBa (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

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

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PAl[MOHAJIBLHOTO MUTAHMS, MOIOILIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MaTepHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHHU

XuMuYeckuil aneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs 000JI0YKa.
DHepreTHyeckue YpPOBHH, MOJTYPOBHU. ATOMHBIC OpOUTany, S-, p-, d- anemenTsl. OCOOEHHOCTH
pacnpeziesieHusi 3JeKTPOHOB MO OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[Iepnognueckuit 3axkoH u Ilepmomuueckas cucremMa xumuudeckux snemeHtoB . U.
MenneneeBa. CBsI3b NEPUOAUYECKOrO0 3akoHa U Ilepmoguyeckoil CUCTEMbl XUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
10 TpyNnaMm 1 neprojaM. 3Ha4€HHUE MTEPUOINYECKOTrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKas CBsI3b. BHIbI XUMHYECKOW CBs3U (KOBAJICHTHAs
HEeMnoJIApHas U TOJspHasi, MOHHAasA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHMsI KOBaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBI W JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHNs. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THUNBI KPUCTANIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIIETKH.

[Tonarue o gucnepcHsIX cucreMax. MIcTUHHBIE U KOJIIIOWAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B paCTBOPE.

Knaccudukanuss Heopranumuecknx coeauHeHudd. HomeHknmatypa HeopraHudecKux
BellecTB. ['eHeTnyeckass CBSI3b HEOPraHWYECKHX BEIIECTB, MPUHAIICKAIUX K PA3ITUYHBIM
KJIacCaM.

Xumuyeckas peakius. Krnaccudukanus XUMHUYECKHX pPEaKIWi B HEOPraHMYeCcKOW u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUsl MACChl BEIIECTB, 3aKOH COXPAHEHUS U NPEBPAILCHUS
SHEPTrUM NMPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakinuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (pakTopoB. OOpaTHMbIe peaKIMU.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOIIME HA COCTOSHUE XHMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle [larense.

DnexTponuTHueckas aucconuaiusa. CunbHble W cialdble 3MeKTponuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpaIbHas, IIeJIOUHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

DKCHEepUMEHTAIbHBIE METOJIbl M3yU€HHs BEUIECTB M UX IPEBPALECHUN: JEMOHCTpPALIMS
tabmun «lleprmoanueckas cucrema xumuueckux snemeHtoB . M. MenpaeneeBa», u3ydeHue
Mojieleld KPUCTAJUIMYECKUX pEIETOK, HaOMIOJCHUEe W ONHCAaHHE JEMOHCTPAIMOHHBIX U



71a00paTOPHBIX OMBITOB (PA3JIOKEHHE MEPOKCHAA BOAOPOJA B MPHCYTCTBUHM KaTalu3aTopa,
OIPEJIENIEHUE CPEAbl PACTBOPOB BEIIECTB C NOMOIIbI YHUBEPCAILHOTO MHIMKATOPA, PEaKLUU
MOHHOTO OOMEHa), NMPOBEACHUE IMPAKTHUECKOW paboThl «BimsHue pa3ianvHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKOU pEaKIun.

Pacuérnble 3amaum.

Pacuérbl 1o ypaBHEHUAM XUMHYECKUX PEAKLUH, B TOM YUCIIE TEPMOXUMHUUECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM MOHSTHS «MAaccoBast J0JIsl BEIIECTBAY.

Heoprannueckass xumus

Hemerannel. Ilonoxenune HemerauioB B Ilepuoguueckoit cuctemMe XMMHUYECKHX
anemenToB JI. M. MenzaeneeBa u ocoOeHHOCTH cTpoeHMsi atomoB. dusnueckue cBOMCTBa
HEMETAJIOB. AJUTOTPOIIUSI HEMETAIUIOB (Ha MMPUMEPE KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TallOTEHOB, cepbl, a3otra, docdopa,
yriaepoja U KpeMHHMsI) U UX COEUHEHHUN (OKCUA0B, KHUCIOPOICOAEPKALIUX KHCIOT, BOJOPOIHBIX
COCTMHECHMUIN).

[IpuMeHeHne Ba)XKHENIIUX HEMETAUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxenune meramioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000J0UYEK aTOMOB MeTayioB. OOmiue
¢uznueckue cpoictBa MeTawioB. CIulaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HANpPsDKEHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpWM, Kalui, KaJbIMH, MarHuw,
ATIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Tb) M UX COCTUHECHHIA.

O61ue crnocoObl Noay4eHHus MeTauioB. [IpruMeHneHne MeTamioB B ObITY U TEXHUKE.

DKClepUMEHTAIbHbIE METOJbl H3Y4YEHHs BEIIECTB M MX MPEeBpalICHUI: H3ydeHHe
KoJulekuuu «MeTauibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4, HaOlIoJleHWe W ONHCAHWE JEMOHCTPAUMOHHBIX M JJAOOPATOPHBIX  OIBITOB
(B3auMozelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPaMH KHCIOT U LIEJNOYEl, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérhpie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce wid o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEaKLUU BELIECTB, pacu€rhl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xuMuu B o0ecnie4eHrnr 3KOJOTHUYECKON, SHEPreTUYECKON U MUIIEBOI 6€301MacHOCTH,
pa3BuUTUKU MeAUIUHBL. [loHATME O HayuyHBIX METOJaxX IIO3HAHUS BEUIECTB M XUMHUYECKHUX
peaKui.

[IpencraBnenuss 00 O0OMKMX HAayyHBIX MPUHLHUINAX [POMBIIUIEHHOTO MOJIy4EHUS
BKHEMIIIKUX BEUIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUAlOB: BAXXHEHIIME CTPOUTENbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KpPacKH, CTEKJIO, KEpaMHKa, MaTepuaibl ISl 3JIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUUYEeCKHE U MUHEPATIbHBIC yI0OpEHUS.

XUMHS U 3JI0pOBbE YEJIOBEKA: MPAaBWJIA HMCIOJIb30BaHUsS JIEKAPCTBEHHBIX IMPENApPaATOB,
npaBuiia 0€30MaCHOTO UCTOIb30BaHUS MPENapaToB OBITOBONH XUMHUU B ITOBCEIHEBHOM KU3HH.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBsI3€H MpH U3ydeHUH OOIIeld M HeOpraHU4YeCKOM XMMHUU B
11 xmacce oCyIIecTBISIETCS Yepe3 UCIOIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX MOHATHH,
TaK U MOHATUH, SBISAIOLIUXCS CUCTEMHBIMU I OTAENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKIIA.

OOme ecTecTBEHHO-HAy4HbIe MOHATUSA: HAay4HbIM (pakT, rumoresa, 3aKOH, Teopus,
aHanu3,  CHHTEe3,  Kiaccu(uKkamus,  MEepHOAWYHOCTb,  HAONIOZECHUE,  DKCIIEPUMEHT,
MOJEIUPOBAHNE, U3MEPEHUE, SIBIICHUE.



®dusnka: Marepus, SHEPrus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HM30TOIL,
PaMOaKTUBHOCTh, MOJICKYJla, SHEPTeTUUYCCKUI YpOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIEeCTBA, GU3NICCKUE BEIIMYUHBI U €IUHULIBI UX H3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- ¥ MHUKPOIIEMEHTEHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

I'eorpadusi: MuHEpaITBI, TOPHBIC TTOPO/IBI, TTOJIC3HBIE HCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

Texnonorus: XUMHYECKast MIPOMBIIIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CeITbCKOXO03SIHCTBEHHOE MIPOU3BO/ICTBO, MHIIeBast
MIPOMBIIIJICHHOCTh, (papMaleBTUYECKasi MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECCKHX
MpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpUAIOB, SJIEKTPOHHASI MPOMBIILICHHOCTD,
HAaHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110 XMMHWU HA
BFA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHU A
JIMYHOCTHBIE PE3YJIbTATBI

@I'OC COO ycranaBnmuBaeT TpPeOOBaHHMS K pE3yJbTaTaM OCBOCHHUS OOYYarOUTUMHUCS
MpOrpaMM CpelHero odmiero oopazoBaHus (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuHo-meroanueckoil OCHOBOM [uid pa3pabOTKU IJIAHUPYEMBIX PpEe3YyJbTaTOB OCBOCHUS
[IPOrpaMM CpeiHEro oOuiero o0pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOECHUS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeOHEro oouiero ooOpazoBaHus
BbIJICJICHBI CIIE1YIOINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaAULINi 0a30BOM HAyKH XUMUU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYLIUMHU LIE€JOCTHOM CHUCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4Yue TMPaBOCO3HAHMS HKOJIOTMYECKON KyJIbTYpbl M CIHOCOOHOCTH CTaBUTh LENH U
CTPOWTH KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pPE3Yy/IbTAaThl OCBOEHHUS MpeaMeTa «XUMHUSA» JOCTUTAIOTCS B €IWHCTBE
y4eOHOM ¥ BOCIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HJ€ajJaMUd POCCHUHCKOTO
rpaXJaHCKOTo 0O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMHM M TMpaBUJIaMH TOBEACHUS,
CIOCOOCTBYIOUIMMH TPOLIECCaM CaMOINO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JTUYHOCTH 00yJarOITUXCsl.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTPaxaroT c(POopMHPOBAHHOCTD
OMbITa TO3HABATEIbHOM M MPAKTHUECKON JESITEeIbHOCTH OOYydYalolUXcs IO peanu3aluu
MIPUHATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UMCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YJaIOIIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOTOPSIKY;

MIPEJICTaBJICHUS] O COLMAIbHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIIECHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENbHOCTU MPU CO3/aHUU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHINOJHEHHUH XUMUYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTrUxX
MIPH aHATN3€ PA3INYHBIX BUJIOB Y4eOHOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAYyYHOMY HACIEHI0 OTEUECTBEHHOU
XUMHH;

YBaXKEHHsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPHHM M TMPAKTHUECKOIO NPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

MHTEpeca M TO3HABaTEIbHBIX MOTHMBOB B TMIOJY4EHHH M TMOCJIEIYIOUIeM aHajlu3e
nHGOpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYallMH, CBSI3aHHbIE C XWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE pEIIEHHs, OPHUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI H
LIEHHOCTH;



FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN STUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 310poBoro M Oe3omacHOro oOpas3a JKU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIcHUs TIPaBUJI OE30TIACHOTO OOpAIIEeHUSI ¢ BEIIECTBAMH B OBITY, MOBCEIHECBHOMN
YKU3HU U B TPYIOBOM JEATEIHHOCTH,

MOHMMAHHUS IIEHHOCTH TMPaBWI HWHIUBUAYAILHOTO M KOJUICKTUBHOIO 0O€30TIaCHOTO
TOBEJICHUS B CUTYAIIUAX, YIPOXKAIOIMINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIEHUS aKOTOJI,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I11IECTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/ady COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY M3YYEHHIO MPOecCHuil pa3IuyHOrO pojia, B TOM YHUCIE Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH ACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYyAIBHOW TPAeKTOPUH OOpa30BaHUS,
Oynymiei mpodeccun U pean3aniu COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) 3K0JIOTHY€eCKOr0 BOCITIMTAHUA:

9KOJIOTUYECKH 11EeJIECO00PA3HOTO OTHOIICHUSI K IPUPOJIE, KaK HCTOUYHUKY CYIICCTBOBAHUS
JKM3HH Ha 3eMIIc;

MMOHMMAaHHMSI TJI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSIHHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOITPOCOB
paIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HETPUSITHS JEHCTBHM, MPUHOCSIIINX BPEa OKPYXKAIOIICH MPUPOJIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJIArOMPUITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTETPHOCTH  JKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS HMH B
MMO3HABATEIbHOM, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOpPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKAIOLIEM
MHpE KaK O €IMHCTBE MPUPOJbl M YEJIOBEKA, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €&
T'YyMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWU HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, PEIIEHUH TI00ATBHBIX MPOOJieM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYeCKON, TMUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevYeHnn yCIOBHI YCIENIHOTO TPYy/la M SKOJIOTHUECKH KOM(POPTHON KU3HH KaXKIOTO YJieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHUS JienaTh 000CHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B PEATBHBIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKOM ESTENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIIOJIyY€HHUIO HOBBIX 3HAaHMW MO XUMHUM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX chepax mpodeccnoHaTbHON
JEeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mpenMera «XUMHUS» Ha YpOBHE
cpenHero oOmiero oopa3oBaHus BKIIOYAIOT:

3HaAUMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIMIMXCSA MEXIUCIUIUIMHAPHBIE
(MexTpeIMeTHbIE) OOIIeHAayYHbIE TTOHATHS, OTPAKAIONIUE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUPA
U creruuKy METOIOB MTO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHeprus, sBJICHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHUBEpCaJbHblE  y4yeOHble  JeHCTBUA (To3HaBaTENbHBIE, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreunBaioniie QopMuUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COLIMANILHONM KOMIETEHIINH 00y4Jaroluxcs;

CHOCOOHOCTh ~ OOyYaloIIMXCS  MCMOJb30BaTh  OCBOEHHBbIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJIbHbIE YyueOHBbIE NEHCTBUS B TO3HABATEIBLHOM U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXXKalOT OBJIAJCHUE YHUBEPCAIBHBIMU Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh U aAKTyaJU3UpOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH PE3YybTAThI AEATEIHLHOCTHU C MOCTABICHHBIMU 1IEJIMU;

WCIOJIb30BaTh NPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJICISTH
XapakTepHble TMPU3HAKK TMOHSATHM U YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHITUS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TS Kiaccu(UKAIMK BEIECTB M XUMUYECKIX PEaKIIHiA;

yCTaHABIUBATh MPUUMHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJenu, MpeoOpa3oBbIBATH MOIETIbHBIC IPEICTABICHUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
XuMHuueckas ¢GopMyna, YpaBHEHHE XUMHUUYECKON pEeakud — TMpU peHIeHHd Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHbIE MOJENBHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTePHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMHUECKUX PEAKIUH.

2) 6azoBbIe HCCIeN0BaATENbCKHE eCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O MMO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIMIA;

dbopMmynupoBaTh LT MW 3aJaYyd  HUCCIEJOBAHHWSA, WCIOIB30BaTh IOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUSI M OCHOBBI
i GOopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;



BJIQJIETh HaBBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBEICHMSI YUEHUUECKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJOM IpOIecca, CaMOCTOSITEEHO
IIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmynupoBaTh O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTATOB UCCIIECIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJICTAaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKONH W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHMUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALMIO pa3IWYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpH TMOUCKE U OoTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

MPUOOPETaTh OMBIT KUCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (JOpMY MpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKH U JIpYTHeE);

HCIIOJIb30BAaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMeTHble ((U3NYecKue H MaTeMaTH4eCKHe) 3HakKu U
CUMBOJIBI, POpMyIIbI, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA HATTISIAHOCTH.

OgByajeHyne YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHY NeHCTBHAMM:

3aJaBaTh BOIIPOCHI MO CYLIECTBY OOCYXAaeMOM TeMbl B XOJA€ AHUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBINOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMECH PE3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMH IIPU  BBINOJHEHUM XHMHYECKOTO
IKCIEPUMEHTA, IPAKTUYECKON paboThl IO MCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro npoekra U (OpMyIMpOBAaTh BBIBOJBI IO pPE3YJbTaTaM IMPOBEIEHHBIX
HCCIIEIOBAaHUI ITyTEM COTJIaCOBaHUs MO3ULMHA B X0/1€ O0CYXIeHHUsI U 0OMEHAa MHEHUSIMH.

OgBy1ajeHNne YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1CCTBUAMM:

CaMOCTOSITEJIBHO IIJIAHUPOBAaTh M OCYILECTBIATh CBOKO INO3HABATENIBHYIO NIEATEIBHOCTD,
ompenenss e€ Leau U 3aJauyd, KOHTPOJIMPOBATh U MO Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATh
[Ipe/UlaraéMblii aJIFOPUTM JAEHCTBUI IPU BBINOJHEHUH YYEOHBIX M HMCCIEIOBATEIbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIOCOO UX pEIIeHUs ¢ YUETOM MOIy4eHHs] HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH [JEATEIIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenMeTHBIe pe3ynpTaThl OCBOCHMSI Kypca «OpraHudeckas XMMHUs OTPaXaroT:

C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHMHUYECKOH COCTaBIISIONIEH €CTeCTBEHHO-
HAay4YHOM KapTHHBI MHUpA, POJIM XUMHUHU B TO3HAHUM SIBJIEHUH MPHUPOIbI, B (OPMHUPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JHMYHOCTH, €€ (YHKIMOHAIBHON I'pPaMOTHOCTH, HEOOXOJUMOM JUis
peleHusl MPaKTUYeCKUX 3aJad M SKOJOTHYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3/I0pPOBBIO U IPUPOJTHOM CpENIE;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
NOHATHUS (XUMUYECKUN JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U



COKpaméHHasi), MOJIb, MOJIIpHAsE Macca, MOJSPHBIH 00BEM, YIICpOIHBIA  CKEJIET,
(GyHKIMOHATBHAS TPYINA, PaIUKal, HU30MEpHs, U30MEPhbl, TOMOJOTHYECKHUA PSJl, TOMOJIOTH,
YTIICBOJIOPOBI, KHCIOPO M a30TCOJCPIKAIINE COSAMHECHHS, MOHOMED, TIOJMMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COSIMHCHMSI); TEOPUHU U 3aKOHBI (TEOPUS CTPOCHUS OPTaHHIECKUX
BemecTB A. M. bByriepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHUWS, JIS)KAIIUE B OCHOBE MMOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301TaCHOM HCIOJIb30BaHUH BAKHEHUIITUX OPTaHHYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH JIeATEITHHOCTH YeJIOBEKa,

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHATHIA, YCTAHABINBATH
WX B3aUMOCBSI3b, UCTIOJIE30BATh COOTBETCTBYIOIINE TIOHSTHS IIPH OMTMCAHUH COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTAHUYECKUX COCTUHECHU;

c(OpPMHUPOBAHHOCTh YMEHHU WCIOJH30BATh XUMHYECKYIO CHMBOJIUKY IS COCTaBIICHUS
MOJICKYJISIPHBIX H CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (POPMYIT OPTAaHUYECKUX BEIICCTB
Y YpaBHCHHU XUMUYECKUX pPEaKIUi, U3rOTABJIMBATh MOJCIH MOJICKYJI OpPTraHHYECKUX BEIICCTB
JUTS WJUTFOCTPAITIHM X XUMHUYECKOTO M MMPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMECHHI yCTAaHABIMBAThH MPUHAICKHOCTh H3YYCHHBIX OPTraHUYeCKUX
BEIIECTB 10 WX COCTaBY W CTPOCHHIO K ONPEICIEHHOMY KIIACCy/TpyIIe COCIMHECHUN
(YrJIeBOJIOPOJIBI,  KUCJIOPOJ M a30TCOJCpIKAIWE COCJAWHEHHUS, BBICOKOMOJICKYIISIPHBIC
COCIIMHEHUS), JaBaTh MM Ha3BaHHWs NO cucremarndeckoid HomeHnkimatype (IUPAC), a rtakxe
MPUBOJIUTh TPUBUATBHBIC HAa3BaHHUS OTACIHHBIX OPraHUYECKHX BEIICCTB (ITHIJICH, MPOTIHIICH,
alleTHJICH, ATHJICHTJIMKOJb, TIUIEPUH, (PEeHON, (OpMalbICrHa, aleTalbJerH], MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KHUCJIOTA, CTEApUHOBAs KHCIIOTA, TIIOK03a, (QPYKTO3a,
KpaxMmal, IeJUTI0JI03a, TJIUIUH);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEAETATh BUIBl XUMHUYECKOW CBSI3M B OpPraHUYECKUX
COCTMHCHUSX (OJMHAPHBIC U KPATHBIC);,

c(OpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJIOXKEHHUS] TEOPUU CTPOEHHUS OPraHuYeCKHX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOEHUS; 3aKOH COXPaHEHUS! MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOMCTBA TUIIUYHBIX MPEICTABUTENEH Pa3IMYHBIX KIACCOB OPraHUYECKHX BEIECTB
(MeTaH, aTaH, ATWICH, MNPONMWICH, aleTwieH, OyramueH-1,3, merunOyraamen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHAsg U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0NIo3a, aMUHOYKCYCHas KHUCIIOTa), WUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHUSIMU COOTBETCTBYIOIIHMX XUMHUYECKUX peakuuil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTb, TPUPOMAHBIA Ta3, yroib), CIOCOOBI MX MEPEpPadOTKH U MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

chOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKHUM YypaBHEHHSIM
(Maccpl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOAYKTa PEaKIHUHU IO U3BECTHHIM
Macce, 00bEMy, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOJAYKTOB PEaAKIINN);

chOpMHUPOBAHHOCTh YMEHUN BJIAJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJAaX HaydHOTO
MO3HAHUS, HCMHOJb3YeMbIX B XHMHUU TMPH M3YYCHHH BEIMIECTB M XUMHUYECKHUX SBICHUI
(mabnromeHue, W3MEpEHUE, OKCIEPUMEHT, MOJEIMPOBAHKE), UCIOIB30BaTh CHUCTEMHbBIC
XUMHWYECKUE 3HAHUSA JUIS IPUHSATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COONIONATh MpaBUia MOIB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHBIM 000PyIOBaHUEM, a TAKXKeE TIPpaBuUiia OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;



c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(npeBpalleHNs: OPraHUnYeCKUX BELIECTB IPU HAarpeBaHUM, MOJYYEHHE 3TUJIEHA M U3YYEHUE €ro
CBOMCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHMYeCKUX BEIIECTB, JACHATypauusi OCIKOB TpHu
HarpeBaHMH, IIBETHBIC PEaKIMU OEITKOB) B COOTBETCTBHU C MPaBUJIAMHU TEXHHKH 0€301aCHOCTHU
npu oOpalleHuH C BEIIECTBAMH M JIA0OPaTOPHBIM 000PYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XHMUYECKOTO OKCIEpUMEHTa B (opMe 3ammucd ypaBHEHHH COOTBETCTBYIOIIUX pEaKUud u
(GbopMynHpOBaTh BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MHpopmanuu, UHTEpHET U Ipyrux);

Cc(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pasHOro
MOBEACHNUA B OBITY U TPYNOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllel MPUPOJHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNIEHHBIX OpPraHUYECKHUX BEHIeCTB, NMOHMMas cMbica mnokaszarens [I/JIK, mosicHsate Ha
IpUMepax CrocoObl YMEHBIIEHHs] U IPEJOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUig 00yyarouuxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/1aX IMO3HAHUSI BEILIECTB U XUMUYECKHX SBJICHUII;

JUISL  CIIEMBIX W CIA0OBUIAIIMX OOYYAIOIMIMXCA: YMEHHE WCIOJb30BaTh peabedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HeOpraHuyeckas XUMHs»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNM: O XWMHYECKOW COCTaBIISIOMIEH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOIBI, B (HOPMUPOBAHUU
MBIILJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DKOJOTWYECKHM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XMMUYECKHIA DJIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OpPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O00BEM, BaJEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAsg, MeTaJuIn4yeckas, BOJOPO/HAs),
KpUCTAJZIMYECKas  pemeéTKa, TUIBI XUMHYECKHX  pPEakIuil, pacTBOp, AJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, 3JCKTPOIUTUYECKAST TUCCOLMALUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peakIHH, XHUMHYEeCKOE paBHOBECHE); TEOpHUM W  3aKOHbl  (Teopus
AJIEKTPOJUTUYECKON Auccoluanuu, nepuonnueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXPaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHUS M MPEBPAIICHUS DHEPTUU MPU XUMHUYECKUX
peakusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXalMe B OCHOBE IMOHUMAHHS MTPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHMUIA,
(bakToNOrMuecKue CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MaCHOM HCIOIb30BaHUH
BKHEHIIIMX HEOPraHUYECKUX BEIECTB B OBITY U MPAKTUYECKOU IEATEIHHOCTH YeJI0BEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOIIUE IMOHATHS IIPU ONHCAHUM HEOPraHMYECKHUX
BEIIECTB U UX MPEBPAILECHUI;

Cc(OPMHUPOBAHHOCTh YMEHUN MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTAaBJICHUS
¢dopMynn BelIeCTB M ypaBHEHMH XUMHUECKUX pEaKLUH, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHajbHbIC Ha3BaHUS OTICIBHBIX HEOPraHMYECKHX BEIIECTB (yrapHblii ras,
YIJIEKUCHBIN Ta3, aMMUak, TaméHas H3BeCTh, HETraméHas W3BECTh, MUThEBAs COJA, MUPHUT U
Apyrue);

c(OPMHUPOBAHHOCTh YMEHHUM ONpPEENsATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
SJIEMEHTOB B COEJMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XMMHUYECKON CBS3M (KOBaJICHTHAs, HOHHAS,
MeTaJUIn4YecKas, BOJOPOJHAs) B COCIUHEHUSX, THUI KPUCTAJUIMYECKOH pPEIIETKH KOHKPETHOTO



BELIECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COETUHEHU;

c(OPMHUPOBAHHOCTh YMEHHI YCTAaHABJIMBATH NMPUHAUIEKHOCTh HEOPraHUYECKUX BEIECTB
10 MX COCTaBY K OMpPEAeTEHHOMY KJIACCY/TPYIIe COeTUHEHNUN (TIPOCThIE BELIECTBA — METAIUIBI U
HEMEeTaJIbl, OKCH/Ibl, OCHOBAHUS, KHCIOTHI, aM(pOTEPHBIE THAPOKCHIBI, COJIN);

cOpPMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBAaTH  €r0  CHUCTEMAaTHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
IIPOrHOCTUYECKYIO (PYHKUINU;

COPMHUPOBAHHOCTh ~YMEHHUH  XapaKTepuU30BaTh DIEKTPOHHOE CTPOCHHE AaTOMOB
XUMMUECKUX 371eMeHTOB 1—4 nepuoos Ilepuoauyeckoii cuctemMbl XuMu4yeckux nemMentoB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANNY», «IHEPrEeTUYCCKUEC
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH T10 nepuoaam U rpynnam [leproaudeckoil cucteMbl XUMHUYECKHX 3i1eMeHToB 1. M.
MenneneeBa;

cOpMUPOBAHHOCTh YMEHHMI XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB pA3INYHbIX KJIACCOB, IOATBEPXKJIATh CYIIECTBOBAHHE
TeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHii;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMUMHMUYECKUE PEAKIMU IO Pa3TUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyrolIMX BEIIEeCTB, TEIUIOBOMY J(PQeKTy peakuuu,
M3MEHEHHUIO CTETIEeHEel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPaBHEHUS PEaKUi pa3IUYHbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHUS peaklUii MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA,

C(OPMHPOBAHHOCTE YMEHHM IPOBOAUTH PpEAKIMH, MOATBEPXKIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHBIX HEOPraHMYECKUX BEUICCTB, PpACHO3HABaTh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHMYECKUX BEILECTB;

C(OPMHUPOBAHHOCTb YMEHHM PACKpBIBATH CYIIHOCTh OKUCIHUTEIBbHO-BOCCTAHOBUTEIbHBIX
peaKuMii NOCPEICTBOM COCTABJIEHH JIEKTPOHHOTO OajlaHca ATUX PEAKLIUMT;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIEHUS XUMHUYECKOTO PaBHOBECUS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaciicTBus (mpuniun Jle [llaTensbe);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHMUYECKHE IPOILECChl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYE€HUsI CEPHOM KHMCIOThI, aMMMaKa, a TaKKe CHOPMUPOBAHHOCTD
IpeJCcTaBIeHUH 00 OOIMIMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAHUEM IOHATHS
«MaccoBas JOJIsl BEILECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B IpPU XUMUYECKHUX
peakiMsax, Macchl BeLECTBA MM 00bEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOro 3(ddekra peaknuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COOJIOATh MpaBHUiia MOJIb30BAHUS XUMHMUYECKON MOCYION U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHUs ¢ BEIleCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBIMOJHATH XUMHUYECKUH HKCIEPHUMEHT
(pa3noxeHHe TNeEpOKCHJIAa BOJOpPOJa B MPHUCYTCTBUM KaTalnW3aropa, ONpeAeTeHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHMUYECKOW pPEaKLWHu, peakiM¥ HMOHHOTrO0 oOMeHa, KayeCTBEHHbIE pPEaKIUu Ha
cynb(dar-, kapOoHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHUE SKCIEPUMEHTATbHbBIX
3amau no teMaM «Metamnel» U «Hemeramib») B COOTBETCTBHMM C TNPaBUIAMH TEXHUKHU
0€30IaCHOCTH NPH 0OpallleHNH C BELIECTBAMU U JJAOOPaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT



pe3yabTaThl XUMHUYECKOTO OHKCIepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii U GOpPMyYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATH XMUMHYECKYI HH(OpMAIHIo,
MOJIy4aeMyI0 U3 pPa3HBIX HCTOYHHUKOB (CpPEICTBAa MAacCOBOM KOMMYHUKaUuu, VHTEpHET H
JPYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pasHOro
MOBEJICHUsI B OBITYy W TPYJOBOH JAEATEIHHOCTH B IIENSX COXPAHEHHS CBOETO 3JI0POBBSI U
OKpYKAroIlel MPUPOJIHON Cpelbl, 0CO3HABAaTh OMACHOCTH BO3JCHCTBHS Ha KHBBIE OPTaHH3MbI
OTIpeNIeNIEHHBIX BEIIECTB, MOHMMasi cMbica mokasatens [1IK, mosicHsaTh Ha mpumepax crocoOb
YMEHBUICHHS U MIPEIOTBPAIICHUS UX BPEIHOTO BO3CHCTBHS HAa OPraHU3M YEIIOBEKA;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUISL  CIIENbIX W CIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEUHYIO cucteMy 00603HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

HauMmeHoBaHMe KoaunuyecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM(poBbIe) 00pa3oBaTebHbIE
n/n pa31eJioB U TeEM Beero KonTposbubie | IlpakTnueckue pecypebi
NMPOrpaMmblI padoThI padoTsI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XMMHHU
http://www.chemnet.ru T'azeta « XuMus» U CAUT WIS
yaurens «f uy Ha ypoK XUMHN»
http://him.1september.ru Enunas xomnexuus [OP:
[MpeamerHas xkosekmus «Xumusi» http://school-
collection.edu.ru/collection/chemistry EcrectBenno-
HayLIHI)Ie 3KCHepI/IMeHTI)II XUMMUAL. KOJ’IJ’ICKHI/IH
[Tpeamer Poccuiickoro o0meo0pa3oBaTebHOTO MOpTaia
OpraHuYecKoi http://experiment.edu.ru AJIXUMUK: caiit JI.FO.
xumud. Teopust Anuk6eposoii http://www alhimik.ru Beepoccutickast
1.1 CTPOCHHS 3 0 0 OJIMMITMA/IA IIKOJIEHUKOB 10 XUMUU
OpraHuYeCcKuX http://chem.rusolymp.ru Oprannyeckass XUMUs:
coequHeHui A. M. AJICKTPOHHBIM YUEOHUK JIJIS1 CPETHEH IIKOJIBI
bytneposa http://www.chemistry.ssu.samara.ru OCHOBbI XMMHHU:
9JIEKTPOHHBIN yueOHuK http://www hemi.nsu.ru
OTKpBITHIA KOUTEK: Xumus http://www.chemistry.ru
JlucTaHImoHHAs OJIMMITHAIA TT0 XUMUH:
TEJIEKOMMYHUKAIIMOHHBIA 00pa30BaTeIIbHBIN ITPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JIucTaHIIMOHHBIC 3BPUCTHYCCKHUE OJTUMITHAIIBI 10 XUMHUH
Utoro no pazneny 3
Pa3znea 2. YrieBoaopo/abl
http://www eidos.ru/olymp/chemistry 3anumarenbHast
xumus http://home.uic.tula.ru/~zanchem 13 onsita
[IpenenvHbie T o o
21 JTIEBOIOPOJIH — 2 0 0 pa6(')TBI yuutens xumun: caint H.1O. CBICMaHOIEOI/I
TKAHDL http://sysmanova.narod.ru Kabuner xumun: caiit JI.B.

Paxmanosoii http://www 104.webstolica.ru
KJ'IaCCI/I(I)I/IKaI_II/ISI XUMHUYCCKUX peaKHI/Iﬁ



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/

http://classchem.narod.ru KouTpen — Xumus 1j1st Bcex:
y4eOHO-uH(popManmoHHbIi caiit http://kontren.narod.ru
Marepuans! kKadeapsl GU3NIECKON 1 KOJTIOUIHON XUMHUN
FOxHOTO (heneparbHOro YHUBEpCUTETA

http://www.physchem.chimfak.rsu.ru Meronuka
oOyuyeHus xuMuu: cat kapeaps xumuu HI'TIY
http://mctnspu.narod.ru Mertoanueckoe 0ObEeIUHEHNUE

Henpenenbusie o
] yuurtenent xumuu CeBepo-BoctouHoro okpyra roposa
2.2 YIJICBOIOPOJIBL: 6 0 Mockassl http://bolotovdv.narod.ru HanomeTp:

QJIKCHBI, AJTIKQJTNCHBI, _

ATKHHLL HAHOTEXHOJIOTHYECKOe coo0IIecTBO http://www.
nanometer.ru OHnaitH-cIpaBOYHUK XUMHYECKUX
anementoB WebElements http://webelements.narod.ru
[TomrynsipHast 6MOIMOTEKa XUMUUECKHUX DJIEMEHTOB
http://webelements.narod.ru TTonynsipuast 6ubnmorexa
XUMHYECKHX 37eMenToB http://n-t.ru/ri/ps Caiit
Alhimikov.net: yueOHBIEC U CTIPaBOYHBIC MATEPUAIIBI IT0
xumun http://www. alhimikov. net Caiit

2.3 Apomatuieckie 2 0 Chemworld.Narod.Ru -Mup xumuun

YHICBOAOPOA http://chemworld.narod.ru Caiit «BupryanbHas
xummdeckas mkosay http://maratakm.narod.ru Caiir
«Mup xumun» http://chemistry. narod.ru XuMuK.py:
CalT 0 XUMHH
http://www.xumuk.ru Xumuueckast cTpaHnYKa
Spocnasckoro LleHTpa TeIeKOMMYHUKAIIUN 1

[Ipupoausie MH(GOPMALIMOHHBIX CUCTEM B 00pPa30BaHUH

24 WUCTOYHUKHU 3 1 http://www.edu.yar.ru/russian/cources/chem Xumuueckuit
' YIIJIEBOIOPOIOB M UX noprain ChemPort.Ru http://www.chemport.ru

nepepaboTka Xumuyeckuit cepsep HimHelp.ru: yueoubie u
crpaBouHble MaTepuaisl http://www himhelp.ru Xumus:
Martepuansl «Bukuneann» — cBOOOTHON SHIIUKIONEANH

Hroro no paszneny 13

Paspnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue CoeJJuHEHNs

3.1

Cnuptel. ®eHon

3

0

http://ru.wikipedia.org/wiki/Xumuss XumMus st Bcex:



http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/
http://www/
http://webelements.narod.ru/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www/
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F

WITIOCTPUPOBAHHBIE MaTEPUAIIbI IO OOIIEH,
OpraHMYecKoil u Heopranumueckoit xumun http://school-
sector.relarn.ru/nsm Xumus u xu3ap — XXI Bek:
HAYYHO-TIOMYJISIPHBIN xKypHan http://www.hij.ruXumosa:
coo01iecTBo yuurtesneil xumuu Ha nopraie «Cerb
TBOPYECKHX yuuTesen» http://it-
n.ru/communities.aspx?cat_no=4605 tmpl=com
[[IxoNbHUKAM O XUMHH: CAUT XUMUUYECKOTO (PaKyIbTeTa
Antl'Y http://www chem.asu.ru/abitur DnekrporHas
OMOIMOTEKA 0 XMMUU U TEXHUKE

3.2

AJbIeTuabl.
KapGonossie
KUCIOTEL ClO0KHEBIE

3¢upsl

http://rushim.ru/books/books.htm DnekTponnas
O6ubIMoTEeKa yUeOHBIX MaTEPHAJIOB M0 XMMHUH Ha MOpTaje
Chemnet http://www.chem.msu.su/rus/elibrary DnemenTst
KU3HU: callT yuurens xumuu M.B. ConoBbeBoi
http://www.school2.kubannet.ru Dunuknoneus
«[Ipupona mayku»: Xumus http://elementy.ru/chemistry

3.3

VYriaeBoasl

http://bolotovdv.narod.ru Hanomerp:
HAHOTEXHOJIOTHYecKoe coodiiecTBo http://www.
nanometer.ru OHJIaiTH-CIPAaBOYHUK XUMUYECKUX
anementoB WebElements http://webelements.narod.ru
[MomynsipHast OMOIMOTEKa XUMUYECKHUX JIEMEHTOB
http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIe 1
CIpaBOYHBIE MaTEpHaIbl 110 XuMuu http://www.
alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun
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Pa3znea 4. A3oTconep:kaniue oprannyeckue coeTuHeHus

4.1

AMUHEL
AMWHOKHCIIOTEL.
benxn

http://www.chemistry.ssu.samara.ru OCHOBEI XUMHWH:
SIIEKTPOHHBIN yueOHuk http://www hemi.nsu.ru
OTKpBITHIN KOJUTeK: Xumus http://www.chemistry.ru
I[I/ICTaHI_II/IOHHaH OJIMMIINaAa 110 XUMHUHN:
TCJ'ICI(OMMYHI/IKaLII/IOHHHﬁ O6pa3OBaTeJIbHBII>’I IMPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry
I[I/ICTaHI_II/IOHHBIe OBPUCTUYCCKUC OJIMMITUAABI TT0 XUMUHN



http://school-sector.relarn.ru/nsm
http://school-sector.relarn.ru/nsm
http://it-n.ru/communities.aspx?cat_no=4605%20tmpl=com
http://it-n.ru/communities.aspx?cat_no=4605%20tmpl=com
http://www/
http://rushim.ru/books/books.htm
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
http://bolotovdv.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry

http://www eidos.ru/olymp/chemistry 3anumarenbHas
xumus http://home.uic.tula.ru/~zanchem M3 omnbita
pabotel yuutenst xumuu: cailt H.1O. CpicmaHOBOM

Wroro mno pazueny 3

Paspnen S. BoicokOMOJIEKY/ISIPHbIE COeIMHEHUS

IInacTmaccel.
5.1 2
Kayuyxu. Bonokna

http://www.chemnet.ru T'azeta «XuMus» U CauT mIst
yuutenst «5 Uy Ha ypoK XUMUN)
http://him.1september.ru Enunas xomrexmus LIOP:
[peamerHas xosekmus «Xumusi» http://school-
collection.edu.ru/collection/chemistry EcrectsenHo-
Hay4YHBIC YKCIIEPUMEHTHI: XuMust. Koyekius
Poccuiickoro o0mieo0pazoBaTebHOTO MOpTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.1O.
Anuk6eposoii http://www alhimik.ru Beepoccuiickas
OJINMITHAIA ITKOJIBHUKOB TT0 XUMUHU
http://chem.rusolymp.ru Oprannyeckass XUMus:
AJICKTPOHHBIM YU€OHUK JIJIsI CPETHEH IIIKOJTBI

Hroro mo pazgeny 2

OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME



http://www/
http://home.uic.tula.ru/~zanchem
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/

11 KJIACC

HaumeHoBaHHe KosmnuecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM(poBbIe) 00pa3oBaTebHbIE
n/n Pa3iejioB U TEM Beero Kourpoububie | IlpakTHyeckue pecype
NporpaMmblI padoThI padoTsbI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
http://www.chemnet.ru I"azera « XuMus» U cait s
yautens «f uy Ha ypoK XUMUK
gzg;ziii:gz\g& http://him.1september.ru Enunas xomnexuus IOP:
SAKOH 11 HpenM_eTHaﬂ KOJLIEKIIHS <<XI/IMI/I51_» http://school-

11 Ilepromeckas 3 0 0 collection.edu.ru/collection/chemistry EcrectBenHo-
N — Hay'HBIE OKCTIEPHMEHTBI: XUMHS. Konnexnus
snemenTos [T, . POCCHHCKor_o 00111600pa30BaTEIIHLHOTO nopraza
Y P— http://experiment.edu.ru AJIXUMUK: caiir JLIO.

Anuk6eposoii http://www alhimik.ru Beepoccuiickas
OJINMITHAJA IIKOJIBHUKOB [0 XUMUU
http://chem.rusolymp.ru Oprannyeckass XUMUs:
AJICKTPOHHBIM YUEOHUK JIJIS1 CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU:
9JIEKTPOHHBIN yueOHuK http://www hemi.nsu.ru
OTKpbITHIA KOUTEeMK: Xumus http://www.chemistry.ru
CrpoeHite BemecTBa. JucranunonHas ONMMINAJA 1O XUMUH:

19 MrorooGpasie 4 0 0 TEJIEeKOMMYHUKAIMOHHBIN (_)6pa301_3aTeJILHmH TMPOEKT

BEIICCTB http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIIMOHHBIE HBPUCTUYECKUE OJTUMITHA/IBI 10 XUMHH
http://www eidos.ru/olymp/chemistry 3anumarenbHast
xumus http://home.uic.tula.ru/~zanchem U3 onsita
pabotsl yuutens xumun: cadt H.FO. CpicMaHOBOM
http://sysmanova.narod.ru Kadbuner xumun: cait JI.B.
PaxmanoBoi

X UMICCKIE http://www 104.webstolica.ru Knaccudukarus

1.3 JU— 6 1 1 xumuuecknx peaknuit http://classchem.narod.ru KouTpen
P — Xumus Juid Beex: yueOHO-HMH(OPMAIIMOHHBIN CallT



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/

http://kontren.narod.ru Matepuainsl kadeapsl Gu3nIecKoi
1 KoyouiHOM xumun FOkHOTO (heepabHOTO
yHuBepcuteta http://www.physchem.chimfak.rsu.ru
Metoauka 0Oy4eHHsI XUMUU: CAlT Kadeapbl XUMUHU
HI'TIV http://mctnspu.narod.ru Meroaudeckoe
o0veauHenue yuuteneil xumuu Cesepo-BocTounoro
okpyra ropoja Mockssi http://bolotovdv.narod.ru
HanoMeTp: HaHOTEXHOJIOTHYECKOE COOOIIECTBO
http://www. nanometer.ru OnnaiiH-cripaBOYHUK
xumuueckux nementoB WebElements
http://webelements.narod.ru [Tonynsipuast 6ubimorexa
XAMHUYECKHX 3eMeHToB http://n-t.ru/ri/ps Caiit
Alhimikov.net: yueGHbIe 1 CipaBOYHBIC MATEPHAIIBI TI0
xumun http://www. alhimikov. net Caiir
Chemworld.Narod.Ru -Mup xumuun

Hroro no pazneny
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http://chemworld.narod.ru Caiit «BupryanbHas
XAMUYecKas mikosay http://maratakm.narod.ru Caiir
«Mup xumun» http://chemistry. narod.ru XuMuK.py:
caift o xumun http://www.xumuk.ru Xumeaeckast
cTtpannuka fpocnaBckoro L{eHTpa TeTeKOMMyHUKAIUN 1
WH()OPMAITMOHHBIX CUCTEM B 00pa30BaHUU

Pa3znen 2. Heoprannueckas x

NMMUS

2.1

Mertannbr

http://www.edu.yar.ru/russian/cources/chem Xumuueckuit
noprain ChemPort.Ru http://www.chemport.ru
Xumuyeckuit cepsep HimHelp.ru: yueoubie u
crpaBouHblie MaTepuaisl http://www himhelp.ru Xumus:
Marepuaisl «Bukurneanm» — cBOOOIHOM SHIMKIOENN
http://ru.wikipedia.org/wiki/Xumuss Xumus st Bcex:
WLTIOCTPUPOBAHHBIE MaTEPHAIIBI IO OOIIEH,
OpraHu4ecKoil u Heopranuueckoi xumuu http://school-
sector.relarn.ru/nsm Xumus u xu3zab — XXI| Bek:
HAYYHO-TIOMYJISIPHBIH KypHAI

2.2

Hewmeramnsl

http://www.hij.ruXumo3a: cooOIIEeCTBO yUuTeNeH XUMUU
Ha noptaie «CeTh TBOpUECKUX yuuTemneny» http://it-



http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www/
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
http://school-sector.relarn.ru/nsm
http://school-sector.relarn.ru/nsm
http://it-n.ru/communities.aspx?cat_no=4605%20tmpl=com

n.ru/communities.aspx?cat_no=4605 tmpl=com
[IIkoTpPHUKAM O XUMHH: CAUT XUMHUYECKOTO (haKyabTeTa
Antl'Y http://www chem.asu.ru/abitur DnekrponHas
OMOIMOTEKA 10 XUMUU U TEXHUKE

2.3

CBs13b
HEOPTaHWYCCKUX U
OpPraHHYECKUX
BEIIECTB

http://rushim.ru/books/books.htm DnekTponHast
O0uOIMoTEKa yUeOHBIX MAaTEPHAJIOB [0 XMMHUH Ha MOpTaje
Chemnet http://www.chem.msu.su/rus/elibrary DmemenTs
XKU3HU: calT yuurens xumuu M.B. ConoBbeBoii
http://www.school2.kubannet.ru Damukionenus
«[Ipupoma mayku»: Xumus http://elementy.ru/chemistry
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http://www.xumuk.ru Xumudeckasi crpaHHuKa
Spocnasckoro LlenTpa TeeKOMMyHUKAUA 1
MH(OPMALIMOHHBIX CUCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem Xumuueckuit
noprtan ChemPort.Ru http://www.chemport.ru
Xumuueckuit cepsep HimHelp.ru: yucousie u
crpaBouHble MaTepuaisl http://www himhelp.ru Xumus:
Matepuainsl «Bukunenun» — cBOOOHOM SHIUKIIONECIAN
http://ru.wikipedia.org/wiki/Xumus Xumus s Bcex:
WJUTIOCTPUPOBAHHBIE MaTEPHAJIBI IO 001IIEH,
OpraHu4ecKoi u Heopranuueckoi xumuu http://school-
sector.relarn.ru/nsm Xumus u xu3zab — XXI| Bek:
HAYYHO-TIOMYJISIPHBIH JKypHaI

Paznena 3. XuMus 1 ;KU3HL

3.1

XUMHUS U )KU3Hb

http://www.hij.ruXumosa: cooOIIeCTBO YUUTEICH XUMUH
Ha nopTtaje «CeTh TBOPUYECKUX yuuTesei» http://it-
n.ru/communities.aspx?cat_no=4605 tmpl=com
[IIkoJIbHUKaM O XUMHUU: CAUT XUMHUECKOTO (DaKyJIbTeTa
Antl'V http://www chem.asu.ru/abitur DaekrporHas
OMOIMOTEKA IO XUMHH U TEXHUKE
http://rushim.ru/books/books.htm DnekrpoHHas
OuOIMOTEeKa y4eOHBIX MaTEPHUAJIOB MO0 XMMHUHU Ha MOpTAJIe
Chemnet



http://it-n.ru/communities.aspx?cat_no=4605%20tmpl=com
http://www/
http://rushim.ru/books/books.htm
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www/
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
http://school-sector.relarn.ru/nsm
http://school-sector.relarn.ru/nsm
http://it-n.ru/communities.aspx?cat_no=4605%20tmpl=com
http://it-n.ru/communities.aspx?cat_no=4605%20tmpl=com
http://www/
http://rushim.ru/books/books.htm
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IHOYPOYHOE INVTAHUPOBAHHME 10 KJIACC

Ne Koau4yecTBo 4acoB Hara
DJieKTpoHHbIE N (POBLIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer KonTpoJibH IIpakTHyeck H3y4YeHH pecype
n 0 ble padoThl ue padboThl b
[IepBuuHbIi
WHCTPYKTaX 10
TEXHUKE Xumnueckast nuHpopmarmonHas cetb: Hayka,
0€30IMaCHOCTH. oOpazoBanue, TexHooruu http://www.chemnet.ru
Teopus crpoenust 1 0 0 03.09.20 | Tazera «Xumus» U calT ist yautens «5 uay Ha
OpraHUYecKuX 24 ypok xumumy» http://him.1september.ru Enunas
coenqnHenni A. M. koJutekua LIOP: [IpeameTHas kosuiekuus
byrneposa, e€ «Xumus»
OCHOBHBIE
TTOJIOKCHHUS
BBo bt
WHCTPYKTAX I10
TEXHUKE http://chem.rusolymp.ru Oprannyeckass XUMHs:
0€30TacHOCTH. AJICKTPOHHBIM YUEOHUK JIJIS1 CPETHEH IIKOJIBI
10.09.20 . .
ITpeamer 1 0 0 o4 http://www.chemistry.ssu.samara.ru OcHOBbI
OpraHu4ecKoi XMMUU: SJICKTPOHHBIN yueOHuk http://www
XUMUH, €€ hemi.nsu.ru OTKpBITHIA KOJUIEIK: XUMHUS
BO3HUKHOBCHHUE,
pa3BUTHE U 3HAUYCHUE
[Ipencrasienue o
Kiaccuukanuu
OpraHUYeCcKuX http://school-collection.edu.ru/collection/chemistry
BEIIICCTB. EcTecTBEeHHO-HayYHBIC SKCIICPUMEHTBI: XHMUSI.
Homenknatypa 1 0 0 17.09.20 Komneknus Poccuiickoro o01ieo0pazoBaTebHOTO
(cucremaruyeckas) u 24 noptana http://experiment.edu.ru AJTIXUMUK:
TPUBHAIIEHBIE caiit JL.IO. AnukGeposoii http://www alhimik.ru
Ha3BaHU Bcepoccuiickast onumnuaia mMKOILHUKOB MO0 XUMHU
OpPraHUYECKUX
BEIIECTB



http://www.chemnet.ru/
http://him.1september.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/

AJIKaHBI: COCTaB U

http://www.edu.yar.ru/russian/projects/predmets/ch
emistry JlucraHIIMOHHBIC YBPHCTUUCCKHE

CTDOCHIE 24.10.20 OJIUMITHAJIBI TI0 XuMuu http://www
FOII\)/[OJIOFI/I"IGCKI/Iﬁ . 24 eidos.ru/olymp/chemistry 3anumarenbHast XuMust
P http://home.uic.tula.ru/~zanchem 13 onpita paboTs
yuutenst xumun: cait H.FO. CpicmaHOoBOM
E/IGOT;HG;IIIZEH - 011020 Nitp:/sysmanova.narod.ru Kabuner xumun: caiit
Hpe CTABITOII ' 5 4' JI.B. PaxmanoBoii http://www 104.webstolica.ru
pel Knaccudukarnus XuMHYECKUX peaKInii
QJIKAHOB
http://classchem.narod.ru KouTpen — Xumust aist
) BCEX: yueOHO-UH(OPMAITMOHHBIA CalT
AJIKHbI: coctas i 08.10.20 http://kontren.narod.ru Marepuans! kadenpsr
CTpOCHHE, CBOMCTBA 24 o .
bu3nyecKoi 1 KOUTOMTHON XuMuu FOxHOTO
(benepalbHOTO YHUBEPCUTETA
http://www.physchem.chimfak.rsu.ru Merouka
YR —— o0ydeHust xumMuu: caiT kadenpsl xumuu HI'TTY
. omeﬁﬁme 15.10.20 http://mctnspu.narod.ru Meroandeckoe
p o o0benuHeHne yaurteneid xumuu CeBepo-
MIPEACTABUTEHN 24
ANKEHOR Boctounoro okpyra roposa MockBbl
http://bolotovdv.narod.ru Hanometp:
HAHOTEXHOJIOTUYECKOE COOOIIECTBO
E%?TT;;(ZCIK i http://www. nanometer.ru OxaiiH-CrpaBOYHHK
Tl el‘mé TR 22.10.20 | xumuueckux nementoB WebElements
- y:HHe ero 24 http://webelements.narod.ru IomynspHas
o O0uOIMOTEeKa XUMHUYECKHUX 2JIEMEHTOB
CBOMCTB»
AJIKaaueHsbl.
byraguen-1,3 n http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1
MeTuioyTaauen-1,3. 05.11.20 | cnopaBouHbIe MaTepuaibl o XuMuu http://www.
[Tonyuenune 24 alhimikov. net Caiir Chemworld.Narod.Ru -Mup
CUHTETHYECKOTO XUMHH

KayuyKa U pe3HHbI



http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/

AJIKMHEBL: COCTaB U

O0COOCHHOCTH
CTPOCHHUH, http://chemworld.narod.ru Caiit «BupryansHast
10 TOMOJIOTHYECKUN 12.11.20 | xumudeckas mkosa» http://maratakm.narod.ru Caiit
psa. AlleTHIIeH — 24 «Mup xumun» http://chemistry. narod.ru
MIPOCTEUIINN XuMuK.py: caiit 0 xXumun
MIPEJICTAaBUTEIh
QITKWHOB
http://www.xumuk.ru Xumudeckasi crpaHHuKa
BhIMHCIeHIS O Spocnasckoro LlenTpa TeiekOMMyHUKAIUA 1
ABHCHIIO 1911.20 MH(OPMALIMOHHBIX CHCTEM B o0pa3zoBaHUU
11 P . o4 http://www.edu.yar.ru/russian/cources/chem
;ZI;;I/EZTKOH Xumuyeckuit mopran ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep
HimHelp.ru: yue6ubie 1 cripaBoYHbIE MaTepHAIIBI
http://www himhelp.ru Xumus: Matepuaisr
«Buxkunenun» — cB0OOOIHOMN YHIIMKIIONEIUNA
ApeHsl: OEH30J1 1 96.11.20 http://ru.wikipedia.org/wiki/Xumus Xumust s
12 TOJIYOJI. '2 4' BCEX: WUTFOCTPUPOBAHHBIC MaTEPHAIIBI TIO OOIIICH,
TOKCMYHOCTH apEHOB OPraHMYEeCKOM U HEOPraHUYECKON XUMUU
http://school-sector.relarn.ru/nsm Xumust u >ku3Hb
— XXI Bek: HayYHO-TIOMYJIIPHBIN KypHaIT
L eHeTHCCKAS CBAAL http://www.hij.ruXumo3sa: coobmecTBo y‘lHTCJ‘I%ﬁ
IeBOZIOPOIOB 03.12.00 | XWMHH Ha mopraine «C_e_TL TBOPUYECKUX YUHUTETICI»
13 T P ’ '2 4' http://it-n.ru/communities.aspx?cat_no=4605
ngnlﬁfifiﬁaﬁzzciM tmpl=com IIkoapHHUKAM O XUMHH: CAAT
xuMuyeckoro ¢axyinprera Antl'Y
[Tpupoausie http://www chem.asu.ru/abitur DnekTponHast
WCTOYHUKHU O0ubIMOTEKA [0 XUMUU U TEXHHUKE
YTJIEBOJIOPOIOB: 10.12.20 http://rushim.ru/books/books.htm DnekTpoHHas
14 IIPUPOJHBIN ra3 u 24 6ubsmoTeka y4eOHbIX MaTEpUaAIOB MO0 XMMHUHU Ha

MOTTYTHbIE HePTSIHBIE
rassl, HepThb U
IIPOAYKTHI €€

nopraixe Chemnet
http://www.chem.msu.su/rus/elibrary SnemenTsI
KU3HU: calT yuurens xumuu M.B. ConoBbeBoii



http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www/
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
http://school-sector.relarn.ru/nsm
http://it-n.ru/communities.aspx?cat_no=4605%20tmpl=com
http://it-n.ru/communities.aspx?cat_no=4605%20tmpl=com
http://www/
http://rushim.ru/books/books.htm
http://www.chem.msu.su/rus/elibrary

nepepadboTKu

[Ipuponusie
HMCTOYHUKHU
YII€BOAOPOJOB:

http://www.school2.kubannet.ru Duammknone nus

5 17.12.2
15 Egﬁpolf;l:?{ggimee o4 0 «IIpupona Haykn»: Xumus
o http://elementy.ru/chemistry
ra3bl, HeTh U
MPOAYKTHI €€
nepepadoTKu
http://www.chemnet.ru I"azera « Xumus» u cait
Kontponbhas padota 241220
16 1o pasgeny A2, JUIs YAHTeIIs «5l uay Ha YpOK XUMHM»
24 http://him.1september.ru Enunas xomiexius LIOP:
«YTIeBo0pOabD)
[IpenMeTHast KOJUTEKIUA «XAMUSDY
[MpenenbHbIe http://school-collection.edu.ru/collection/chemistry
OJIHOATOMHEIE EcTecTBeHHO-HAYYHBIE SKCTICPUMEHTBI: XHMHUSI.
17 CIIUPTHI: METAHOJ U Komnexnus Poccuiickoro o01eo0pazoBaTebHOTO
aTanoJI. BomopoaHast noprana http://experiment.edu.ru AJIXMMUK:
CBSI3b cait JI.FO. Anuk6epoBoii
MHOroaToMHBIE http://www alhimik.ru Beepoccuiickas onmummnuaaa
18 CITMPTHI: 09.01.20 | mkompHHKOB Mo xuMuH http://chem.rusolymp.ru
STHJIEHTIUKOJIb U 24 Opra"udeckast XUMHS: SJICKTPOHHBINA YUSOHUK TSI
TJIMIICPUH CPETHEH IIKOJIbI
@DeHOoJ: CTpOEHHUE
MOJIEKYIIBI .
YAIBL, http://www.chemistry.ssu.samara.ru OcHoBbI
(buznveckue u 16.01.20 - ]
19 XAMUH: JIEKTPOHHBIN yueOHuk http://www
XUMHYECKHE 24 . s
N hemi.nsu.ru OTKPBITHIA KOJIEMK: XUMHUS
CBOIJCTBa,
MIPUMEHCHHUE
http://www.chemistry.ru JTucraniiuontas
AJIBICTHIB OJIMMIINAAA 10 XMMHUH: T€JIEKOMMYHHKAIIMOHHBIH
¢dopmanpaerua u 23.01.20 . yH
20 00pa3oBaTebHbII MPOEKT
aneTanbAeru/I. 24 ] . .
J—— http://www.edu.yar.ru/russian/projects/predmets/ch

emistry JIucraHIIMOHHBIE YBPHCTHYECKHE
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OJIMMIINAABI 110 XUMHUHN

OnHOOCHOBHEBIE http://www eidos.ru/olymp/chemistry
npeaenbHbIe 3aHUMaTeIbHAS XUMUS

21 KapOOHOBBIC 30.01.20 | http://home.uic.tula.ru/~zanchem W13 omnbita paboThI
KHCJIOTBI: 24 yuutenst xumun: cat H.}FO. CpicmaHoBoOM
MypaBbHHAS U http://sysmanova.narod.ru Kabuxer xumMuu: cait
YKCYCHast JI.B. PaxmaHOBOM1

http://www 104.webstolica.ru Knaccudukarust
[TpakTraeckas XUMHYECKHX peakiuii http://classchem.narod.ru

29 pabota Ne 2. 06.02.20 | KouTpen — Xumus i Bcex: yaeOHO-
«CBoiicTBa pacTBOpa 24 uH(popMaIMoHHBIN calT http://kontren.narod.ru
YKCYCHOM KHCIIOTBI» Marepuans! kadeapbl GU3NIECKON U KOJITIOWTHON

xumun FOkHOTO (hefepatbHOTO YHHBEPCHUTETA
CreapuHOBas 1 http://www.physchem.chimfak.rsu.ru Meroauka
OJICMHOBAsI KUCJIOTHI, o0yueHust xumMuu: cait kadenpsl xumun HI'TIY
13.02.20 .

23 KaK [PeICTaBUTEIIN 24 http://mctnspu.narod.ru Meronuueckoe
BBICIINX KapOOHOBBIX obwveauHenue yuuteneit xumuu CeBepo-

KHUCJIOT Boctounoro okpyra roposia MockBbl
Mblta Kak coJin http://bolotovdv.narod.ru HanomeTp:

24 BBICIITUX KapOOHOBBIX 20.02.20 | HaHOTEXHOJOTHYECKOE coobIIecTBO http://www.
KHCIIOT, UX MOIOILIEe 24 nanometer.ru OnnaitH-cipaBOYHUK XUMHYECKUX
JIeHCTBHE anementoB WebElements
CrosKibie SuphI KaK http://www eidos.ru/olymp/chemistry
POH3BOHBIE 3aHHMaTenLH_aﬂ XUMHUS

p 27.02.20 | http://home.uic.tula.ru/~zanchem 13 ombita paboThl
25 KapOOHOBBIX KHCIIOT. » .
24 yuutenst xumun: cait H.FO. CpeicmaHoBO#
I'unponus ClIoXKHBIX i .
ShUpOB http://sysmanova.narod.ru Kabuxer xumun: cait
p JI.B. PaxmanoBo#t
JKupbI: THAPOTHS, http://www 104.Websvtollc§.ru Knaccudukanms
XAMUYECKuX peaknuii http://classchem.narod.ru
IIPUMEHEHHUE, 05.03.20 )

26 KonTpen — Xumust 17151 Bcex: ydeOHO-

Ouosornyeckas poib 24

KHUPOB

nH(popMaMoHHBIN calT http://kontren.narod.ru
Marepuains! kKadeapsl GU3NIECKON U KOJIIOUTHON
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xuMun FOxHOTO (enepanbHOro YHUBEpCUTETA

VYrieBoasl: COCTaB,

maccni{)HKauI/Iﬂ. http://experiment.edu.ru AJIXMMUK: caiit JI.IO.
g7 | Baxneiimme 120320 1 ) icGeposoit http:/www alhimik.ru
MPEACTABUTEIH: 24 . - '
Bcepoccuiickas oMMIuaia mKoJIbHAKOB 110 XUMHK
TIIFOK03a, PPYKTO3a,
caxapo3a
http://webelements.narod.ru TTomynsipHast
Kpaxman n OnOIMOTeKa XUMUYECKHX dieMeHToB http://n-
28 EJUTI0II03a KaK 19.03.20 | t.ru/ri/ps Caiit Alhimikov.net: y4eOHbIC U
HPUPOTHBIE 24 CIIPaBOYHbIE MaTepHaIBI 10 XUMHH http://Www.
MOJIUMEPBI alhimikov. net Caiit Chemworld.Narod.Ru -Mup
XUMHH

ESHZEOZEHM padora http://chemworld.narod.ru Caiit «BupryansHast

29 «KI/II)CJ'IS cho oK 02.04.20 | xummyeckas mkoiay» http://maratakm.narod.ru Caiir
POACOACH 24 «Mup xumun» http://chemistry. narod.ru

K€ OpraHuYEeCKHe o
XuMuK.py: cailT o xumuu

COEIUHEHUA»
http://www.chemnet.ru I'azera «Xumus» 1 cait
JUIS yauTess «S1 Uy Ha ypOK XHMHUKNY
http://him.1september.ru Enunas xomiekmus LIOP:

AMUWHBL; METUIIAMUH 09.04. [Mpeamernas koiuteknus «Xumusi» http://school-

30 ) . .

Y aHUJIUH 2024 collection.edu.ru/collection/chemistry
EcrecTBeHHO-HAayYHBIE SKCIIEPUMEHTBI: XMMHS.
Komnekiust Poccuiickoro 0611eo0pa3oBaTeabHOro
nopraia

AMMHOKHCIIOTHI KaK

ampotepHrIe http://www.chemistry.ssu.samara.ru OcHOBbI

31 OpraHimHccKue 16.04. XUMWH: IEKTPOHHBINA yueOHuK http://www

COEAUHEHMS, UX 2024 . P qu AUD VWA
hemi.nsu.ru OTKPBITHII KOJIEHK: XUMUS
OHOJIOTHYECKOE
3Hayenue. IlenTuast
32 Benku xak 07.05. http://www.chemistry.ru JIucraniuonHas
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IIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBI
€ COeIMHEHUS

2024

oJimMIInazga 1o XuMHumn: TCJIGKOMMyHI/IKaI_[I/IOHHHﬁ
00pa30BaTENIbHBII IPOEKT
http://www.edu.yar.ru/russian/projects/predmets/ch
emistry JIlucraHIIMOHHBIC IBPHCTUUCCKHE
OoJIMMITAAbI 110 XUMHUHU

OCHOBHBIE TIOHATHUSA

http://www.physchem.chimfak.rsu.ru Meroanka
00yueHuss XuMuu: cait kadenpsr xumun HI'TIY
http://mctnspu.narod.ru Meroauuaeckoe
o0veauHeHue yuuteneir xumunu Ceepo-

XAMUAU 14.05.
33 BELCOKOMOICKVISDHLL 1 2024 BocTounoro okpyra ropoga MockBbl
“yp http://bolotovdv.narod.ru Hanomerp:
X COCAMHCHUU
HAHOTEXHOJIOTHYECKOe coo0mmecTBo http://www.
nanometer.ru OHaitH-CIPaBOYHUK XUMHUYECKHUX
snementoB WebElements
OCHOBHBIE METOIBI
CHHTESd http://experiment.edu.ru AJIXUMMUK: caiit JI.1O.
34 | BPICOKOMONCKYmADHBI =y 2LOS. 1 kBepopoii http://www alhimik.ru
X COEIUHEHUH. 2024 . ) '
Bcepoccuiickast oMMITHaia MKOJILHUKOB 10 XHMHN
IInacT™maccsr,
Kay4IyKH, BOJIOKHA
OBIIEE KOJIMYECTBO
YACOB I10 34

I[TPOTPAMME
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11 KJIACC

No KoaundyecTBO YacoB Jlara
DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/ Tema ypoka Bcer KonTpoJbH IMpakTuyeck H3y4YeHH pecype
n 0 ble padoThl ue padoThl A
http://www.chemnet.ru T'azera « XumMus» u caut
BBOoIHBIN HHCTPYKTAXK JUISL yIUTENS «5 Uy Ha YPOK XUMUK)
10 TEXHUKE http://him.1september.ru Enunas xomrexmus LIOP:
1 0€30I1aCHOCTH. 1 0 0 03.09.20 [peamerHas xosekmms «Xumus» http://school-
XHUMHYECKUI DIIEMEHT. 24 collection.edu.ru/collection/chemistry
AToM. DiieKTpoHHAas EcTecTBeHHO-HAYYHBIE SKCTICPUMEHTBI: XHMHUSI.
KOH(UTYpAIus aTOMOB Konnexnus Poccuiickoro o0reo0pazoBaTebHOTO
nopTaia
[TepBuuHbIi
WHCTPYKTaX 10
TEXHUKE
0€301MacCHOCTH. http://www.chemistry.ru JlucrasiuonHas
[Tepuonnueckuii 3aKOH OJIUMITHA/IA TI0 XUMHH: TEIEKOMMYHUKAITMOHHBIN
u [lepunoanueckas 10.09.20 00pa3oBaTENbHBINA MTPOCKT
2 1 0 0 ] ) )
cUCTEMA XMMHUYECKUX 24 http://www.edu.yar.ru/russian/projects/predmets/ch
anemenToB 1. 1. emistry JIucTaHIMOHHBIE DBPUCTHUCCKHE
MeneneeBa, UX CBA3b OJIMMITHA/IBI 10 XUMUH
C COBPEMEHHOM
TEOpHUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH
W3MEHEHUS CBOICTB .
http://www 104.webstolica.ru Kinaccuduxanus
XUMHAYECKUX o ]
XMMHYECKHX peakiuii http://classchem.narod.ru
DIIEMEHTOB U UX
3 COeMHCHI 110 1 0 0 17.09.20 KouTpen — Xumus ais Bcex: yueOHO-
g 24 uHbopMaIoHHbI# caifT http:/kontren.narod.ru
TpYIIaM U MeproIam. ” o
3hatcHme Martepuansl kadeaps! GU3NUECKO U KOJUTOUIHON
xumun FOxkHOTO (hegepanbHOTO YHUBEPCUTETA
MEPUOANYECKOTO
3aKOHA U CUCTEMBI
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http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ru/
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XUMHUYCCKUX
anementoB JI.W.
Menpeneena B
Pa3BUTHUH HAYKHU

CrpoeHue BeniecTsa.
XuMudeckas CBSI3b, €€

http://www.chemistry.ssu.samara.ru OCHOBEI

BUJIBI; MEXAHU3MBI 24.09.20 - )
XAMUH: JICKTPOHHBIN yueOHuK http://www
oOpa3oBaHus 24 . .
o hemi.nsu.ru OTKpBITHIH KOJIEDK: XUMUS
KOBAQJICHTHOM CBSI3H.
Bopopoanas cBsizb
http://www.physchem.chimfak.rsu.ru Merouxka
BaneHntHOCTS. o0yueHust xumMuu: cait kadenpsl xumuu HI'TIY
DIEeKTPOOTPUIIATETHHO http://mctnspu.narod.ru Meroudeckoe
cth. CTerneHp 01.10.20 o0benuHeHne yaurtenei xumuu CeBepo-
okucnenus. Bemecrsa '2 4' Bocrouynoro okpyra ropoga MockBbl
MOJIEKY/ISIPHOTO U http://bolotovdv.narod.ru HanomeTp:
HEMOJICKYJISIPHOTO HAHOTEXHOJOTHYECKOe coobIIecTBO http://www.
CTpPOEHUS nanometer.ru OHnaliH-CIPaBOYHUK XUMHYECKUAX
snementoB WebElements
[Tonsatue o . .
http://www eidos.ru/olymp/chemistr
JMCIIEPCHBIX CHCTEMaX. AU JAWW ymp y
VCTHIHLLE 1 3aHuMaTeabHas XUMUs
08.10.20 http://home.uic.tula.ru/~zanchem 13 onbita
KOJUIOU/IHBIE . .
24 pabotel yuutens xumun: cailt H.}O. CricManoBoM
pacTtBopsl. MaccoBast ) .
http://sysmanova.narod.ru Kabuner xumun: cait
JI0JIsl BEIIECTBA B .
JI.B. PaxmanoBou
pacTtBope
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX http://experiment.edu.ru AJIXUMUK: caiit JI.FO.
COEIMHEHUIA. 15.10.20 Anuk6eposoii http://www alhimik.ru
I'eneTnueckas cBs3b 24 Bcepoccuiickast onumnuaia mKoILHUKOB 110
HEOPraHMYECKUX XUMHH

BCIICCTB, PA3JIMYHBIX
KJ1aCCOB
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Knaccudukarus
XUMHUUYECKUX PEaKLINil
B HEOPraHMYECKOU U
OPraHU4eCKOM XUMHUH.

http://chem.rusolymp.ru Opranuueckasi XuMusi:

8 3aKOH COXpaHEHUs 22.10.20 AJIEKTPOHHBIN YUEOHUK JUIsl CPEIHEN IIKOJIBI
MAacCHI BEIIECTB; 3aKOH 24 http://www.chemistry.ssu.samara.ru OcHOBBEI
COXPaHCHUS U XUMUH: 3JICKTPOHHBIN Y4eOHHUK
MIPEeBPAIICHUS SHEPTUN
MIPY XUMUYIECKHIX
peaKIUIX
CKOpOCTh peakiuu. http://www hemi.nsu.ru OTKpBITBIH KOJUISIK:

9 OOpaTuMBbIe peaKIuy. 05.11.20 Xumus http://www.chemistry.ru JTucraniimontas
XUMUYECKOe 24 OJINMITHAJIA TT0 XUMHUH: TEIIEKOMMYHUKAITMOHHBIH
paBHOBECHE 00pa30BaTEIIBHBIN MPOEKT
[TpakTuueckas padota . .

Nfl «Bmﬂmf http://www.edu.yar.ru/russian/projects/predmets/ch

10 2_13J'I.I/I‘IHI>IX (baKTopoB 12.11.20 emistry JIucTaHIIHOHHBIE YBPUCTHUCCKHUE
Ea CKODOCTL p 24 OJIUMIIMAJIBI TI0 XuMuu http://www

pocth eidos.ru/olymp/chemistry 3anumarenbHas XuMus
XUMUYECKON peaKIum»
DJIEKTPOJIUTHYECKAS
JIMCCOTIHALIUS.
[TonsiTue o
BOJIOPOTHOM .
Hoiasafeﬂe (pH) http://home.uic.tula.ru/~zanchem 13 ombita

11 ACTBODA PegK - 19.11.20 pabotel yuutens xumun: cailt H.}O. CricManoBoM
P pa- ! 24 http://sysmanova.narod.ru Kabuuer xumuu: cait
HOHHOTO OOMEHa. 1B, PaxMaHoBoil
Muaponus o
OpraHU4ecKuX 1
HEOPraHUYeCKUX
BEIIECTB

KUCITUTENbHO- /Iwww 104.webstolica.ru Knaccudukarms
O http:// 104.webstol Kn

12 BOCCTAHOBUTEIBHEIE 26.11.20 XUMUYECKHX peakiuii http://classchem.narod.ru

peakiuu. [lonsarue 06 24 KouTpen — Xumus as Bcex: yueOHO-

JIIEKTPOJIH3E

UH(POPMALMOHHBIA caliT
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pacIiiaBoB u
pacTBOPOB COJIEH

KonTponbHas pabora

http://kontren.narod.ru Marepuaiisl kadenpbl
busndeckoil u KoJmonaHou XxumMun KOxHOTO

0 pazJieny 03.12.20
13 (denepaIbHOTO YHUBEPCUTETA
«TeopeTnueckue 24 : -
http://www.physchem.chimfak.rsu.ru Merouxka
OCHOBBI XUMHUU» »
00yueHus: XuMHHM: callT kadenpsl xumuu HI'TIY
MeTtamisl, X
MOJIOKEHHE B
[Tepuonueckoit
PHOA http:/mctnspu.narod.ru Mertoanaeckoe
CHCTEME XHMITICCIIX o0benuHeHne yaurtenei xumuu CeBepo-
anemenToB /. U. 10.12.20 Y1 p
14 Bocrounoro okpyra ropoga MockBbl
Menneneesa u 24 ]
http://bolotovdv.narod.ru HanomeTp:
0COOEHHOCTH CTPOCHHUS
HAHOTEXHOJIOTHYECKOE COOOIIECTBO
atomoB. O0mue
(bu3uvecKue CBOMCTBA
METaJUIOB
CrutaBbl METAJIIOB. http://www. nanometer.ru OHaiiH-ClIpaBOYHHK
15 DIEKTPOXUMHUCCKHUIA 17.12.20 xuMudeckux saementos WebElements
P HATIPSDKCHHIM 24 http://webelements.narod.ru IMTomymsipaast
METaJUIOB OMOIMOTEKAa XUMUYECKUX AJIEMEHTOB
XHUMHUYECKUE CBOMCTBA
BaKHEHIIIMX METAJLJIOB http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIe 1
16 (HaTpHii, KaIui, 24.12.20 CIpaBOYHBIE MaTepHaIbl 0 XuMuu http://www.
KaJbIIUi, MarHu, 24 alhimikov. net Caiit Chemworld.Narod.Ru -Mwup
ATIOMUHUIT) ¥ UX XUMUHU
COECOUHEHUN
XUMHUYECKUE CBOWCTBA 09.01.20 http://chemworld.narod.ru Caiit «BupryanbHas
17 XpOMa, MEITH B UX '2 4' XuMHueckas mkosay http://maratakm.narod.ru
COeqUHEHUN Caiit «Mup xumMun»
XUMHUECKUE CBOMCTBA 16.01.20 http://chemistry. narod.ru XuMuK.py: caiit o
18 LIMHKA, KeJIe3a U UX '2 4' xumun http://www.xumuk.ru Xumuueckas

COEIMHEHUN

crpanunyka Spocnasckoro Llenrpa
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TEJIEKOMMYHHUKAIMNA U HH()OPMAITHOHHBIX CUCTEM
B 00pa3oBaHUU

[TpakTuyeckas pabora
Ne 2. "Pemienue

http://www.edu.yar.ru/russian/cources/chem

23.01.20 Xumunueckuit mopraia ChemPort.Ru
19 HKCTIEPUMEHTAIBHBIX ) 9

24 http://www.chemport.ru Xumuueckuii cepBep
SAAATTIO TEME HimHelp.ru: yueOHble u cripaBOYHbIC MaTEPUAIIBI
«Metannen" T P p
Hewmerannsl, nx .

’ http://www himhelp.ru Xumus: Marepuaisi
MTOJIOKCHHE B .
TepHoHeckoii «Bukuneum — cBOOOIHON SHIMKIIONICINN
p http://ru.wikipedia.org/wiki/Xumuss Xumus s
20 CHCTEME XHMIICCIIX 31.01.20 BCEX: HJUTFOCTPUPOBAHHBIC MaTePHAIIBI ITO OOIICH
anementoB JI. U. 24 ) . N ’
OpraHUYeCKON M HEOPTraHUIECKOH XUMHH
MenneneeBa u .
http://school-sector.relarn.ru/nsm Xwumust u >ku3Hb
OCOOCHHOCTH CTPOCHH — XXI Bek: HaydIHO-ITOMYISAPHBIHN KypHAIT
aToOMOB - Hayd yip P
®u3nyecKkue CBOMCTBA
HEMETAJIOB. http://www.hij.ruXumo3a: coo0IIecTBO yUHTECH
AnnoTtponus XUMHH Ha nopTase «CeTh TBOPUECKUX YUUTEIICH
07.02.20 " - _

21 HEMETaJUTOB (Ha o4 http://it-n.ru/communities.aspx?cat_no=4605
MpUMEpPE KUCIOPOaA, tmpl=com IlIkogbsHUKAM O XUMHH: CAHT
cepsl, hochopa u xumMudeckoro daxkynprera Antl'Y
yriiepoaa)

http://www chem.asu.ru/abitur DaekTponnas
XUMUYECKUE CBOMCTBA O6uOIMOTEeKa MO0 XUMUH U TEXHUKE
14.02.20 . .
22 rajJoreHoB, CEPhI U HX 24 http://rushim.ru/books/books.htm Dnekrponnas
COeIMHEHU N O6ubaroTeKa yueOHBIX MaTepHaIOB MO0 XUMHH Ha
nopraie Chemnet
http://www.chem.msu.su/rus/elibrary SnemenTsr
XHUMHUYECKHE CBOWCTBA Ku3HU: calT yuutens xumun M.B. ConoBbeBoit
21.02.20 )

23 a3ot1a, pocodpa u ux 24 http://www.school2.kubannet.ru Dunukaoneaus
COCIMHEHUN «IIpupona Hayku»: Xumus

http://elementy.ru/chemistry

24 XHUMHUYECKUE CBOMCTBA 28.02.20 http://www.chemnet.ru I'azeta «Xumusi» 1 caiit
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yIJIepoJia, KpEMHUS U
UX COEOIUHEHUN

24

JUIS yuuTens «S1 uay Ha ypoxk XuMun»
http://him.1september.ru Enunas xomnexuus LIOP:
[IpenmeTHast KOJUTEKUUS «XUMUSD)

http://school-collection.edu.ru/collection/chemistry

IIpumenenne
N EcTecTBeHHO-HAYYHBIE IKCTICPUMEHTBI: XUMHUSL.
BaKHENIINX 06.03.20 9
25 HEMETAILIOR 1 X 24 Komnekmus Poccuiickoro o0meo0pazoBaTebHOTO
COCTHEHH noprana http://experiment.edu.ru AJIXMUMUK:
cait JL.FO. Annk6epoBoii
O0o0611EHNE U
CHCTEMATH3ALUI
3HAHUH T10 TEME . .
http://www alhimik.ru Beepoccuiickast onmummnuaaa
«HemeTtanimbr». .
13.03.20 MIKOJBHUKOB 10 xuMuu http://chem.rusolymp.ru
26 Brraucnenus o -
24 Opranndeckasi XUMUS: JJIEKTPOHHBIN YICOHUK JUIS
YPaBHCHHUSIM .
o CpeIHEH IIKOJIBI
XUMHYECKUX PEaKIIni
1 TEPMOXUMHYECKHE
pac4EThI
[IpakTuueckas padota
Ne 3. «Pemenue 90.03.20 http://www.chemistry.ssu.samara.ru OcHoBEI
27 AKCIIEPUMEHTAIBHBIX '2 4' XMMHU: SJICKTPOHHBIN yueOHuk http://www
3a7a4 110 TEME hemi.nsu.ru OTKpBITHIA KOJUIEIK: XUMHUS
"HemeTtamnbr"»
http://www.chemistry.ru Jlucradiuontas
OJIMIMITHA/A 110 XUMHUH: TEJICKOMMYHUKAIIMOHHBIN
KontposnbHas padoTa .
03.04.20 00pa3oBaTEIbHBINA MTPOCKT
28 1o TemMam «MeTajibDy ] . )
24 http://www.edu.yar.ru/russian/projects/predmets/ch
n «Hemeramas» ;
emistry JIncTaHIIMOHHBIC SBPUCTUUCCKUE
OJIMMITHA/IBI 10 XUMUH
Heoprannueckue u . .
p http://www eidos.ru/olymp/chemistry
OpraHuyecKue
29 CHCIOTH] 10.04.20 3aHuMaTenbHast XUMHUSI
' 24 http://home.uic.tula.ru/~zanchem 13 onsita

HeOpFaHI/I‘-ICCKI/IC u
OpraHu4eCcKuc

pabotsl yuntens xumun: caidt H.FO. CpicmaHOBO#



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://home.uic.tula.ru/~zanchem

OCHOBaHUsA

AmdotepHbIe

HEOPraHWYECKUE U

OpraHHYECKUe .
P http://sysmanova.narod.ru Kabuuer xumun: cait

COCIMHEHHUSI. 17.04.20 - . .

30 JI.B. PaxmanoBoii http://www 104.webstolica.ru

['eneTnyeckas cBs3b 24 .
Knaccudukanus xuMuueckux peakiui

HEOPraHUYECKHUX H

OpPraHHYECKUX

BEIIECTB

Ponb xumuu B

oOecrieyeHnn http://classchem.narod.ru KouTpen — Xumus ajst

9KOJIOTHYECKOH, BCeX: Y4eOHO-MH(POPMAIIMOHHBIN CalT

> 24.04.20 .

31 SHEPTEeTHIECKON 1 24 http://kontren.narod.ru Marepuaisl kadenpbl
MHIIEBOU bu3nIecKoi u KoJouaHON XuMuu FOxHOTO
0€30MMacHOCTH, (benepalbHOTO YHUBEPCUTETA
Pa3BUTUU MEUIIMHbI
[IpencraBnenus 06 .

Peal http://www.physchem.chimfak.rsu.ru Meromuka
00INX HAYIHBIX .
00ydeHust Xumuu: caiT kadenpsl xumun HI'TTY
MIPUHITATIAX 08.05.20 .
32 http://mctnspu.narod.ru Meroandeckoe
MIPOMBIIIIICHHOTO 24 o
obwveauHenue yuuteneir xumunu CeBepo-
MOJIy4eHUs
o Bocrounoro okpyra ropoga MockBbI
BAYKHEHIIINX BEIIECTB
http://bolotovdv.narod.ru HanomeTp:
33 YenoBeK B MUPE 15.05.20 HAHOTEXHOJIOTHYECKOe coobmiecTBo http://www.
BEIIECTB M MaTEPHAJIOB 24 nanometer.ru OunaiiH-cpaBOYHUK XUMHYECKUX
sanementoB WebElements
http://webelements.narod.ru TTomynsipHast
OuOIIMOoTEKa XMMHUYECKHX d1eMeHToB http://n-

34 XUMHS B 3I0POBBE 22.05.20 t.ru/ri/ps Caiit Alhimikov.net: y4eOHbIe 1

YeJoBeKa 24 CIIPaBOYHbIC MaTePHAbI IO XUMHH http:// Www.

alhimikov. net Caiit Chemworld.Narod.Ru -Mup
XUMHHU



http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://n-t.ru/ri/ps
http://www/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOT' O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* Xumus, 10 xmacce/ TNabpuensa O.C., OctpoymoB W.I'., CmagkoB C.A., AKnmHOHEpHOE
o011ecTBO «M3marenscTBO «[Ipocerenue»
* Xumus, 11 kmace/ TIabpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A., AKIHOHEpPHOE
obmectBo «M3natenscTBO «lIpocBenieHne

Xumus. Pernonanenbie ommmrmansl. 8-11 kmacceer / aBt.-coct. O. C. I'abpuensH, A. H.
[Iponurenos.

IkonpHBIN cOBaph XUMUYECKHX MOHATHI U TepmuHOB / ['. . Itpemmiep. — M.: Ipoda
Xumusi: mocoOue Il MIKOJIBHUKOB CTapIIUX KiIaccoB W moctymnammux B By3bl / O. C.
I"aGpuensH, . I. OctpoymoB
METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

lNa6puensu O.C., OctpoymoB WN.I'. OOmiast xumusi B TecTax, 3afadax, yrnpaxHeHusx. 8-11

kimacc:  Yueb. mocobue ana  obOmeoOpasoBaT.  yupexaeHuid. - M.:  poda
HNunaktnueckuit Marepuan mo xumuu Juisi 10-11kmaccos: IlocoOue mns yaurens. — 3-e
U311~ M.: [Ipoceemenue

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

XuMuueckas nH(pOpMaLMOHHAS CEeTh: Hayxka, oOpa3oBaHue, TEXHOJIOTUHU
http://www.chemnet.ru Tazeta «Xumus» u caiit s yuurens «S uay Ha ypoK XHUMHN»
http://him.1september.ru Eaunas xomtekuus LIOP: IlpenmerHas KOJIEKIMsS «XHUMUS)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHbIE SKCIICPUMEHTHI:
XUMUSL. Komnexuus Poccutickoro 00111€00pa30BaTEIHLHOTO noprasna
http://experiment.edu.ru AJIXNUMUK: caur JLIO. Annk6epoBoi
http://www  alhimik.ru  Bcepoccuiickas  onuMmmuaza  IIKOJBHUKOB 10 XHMHH
http://chem.rusolymp.ru Opranuueckass XUMHS: 3JICKTPOHHBIM YUE€OHHK JUIS CpEIHCH
IITKOJTBI

http://www.chemistry.ssu.samara.ru~ OCHOBBI ~ XHMHH:  3JCKTPOHHBIH  y4eOHHK

http://www hemi.nsu.ru OTKpBITHIT KOJUIEIK: Xumus
http://www.chemistry.ru JluctannnoHHas OJUMITHAAA 10 XMMHHU: TCICKOMMYHHKAIIMOHHBIN
o0pazoBarebHbIi IPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JIMcTaHIIMOHHBIE
IBPHUCTHUYECCKUE OJIMMIIHA/IBI 1o XUMHHN
http://www eidos.ru/olymp/chemistry 3aHumaresbHas XUMUS

http://home.uic.tula.ru/~zanchem W3 omnbita pabGoTel yumtens xumuu: cadt H.IO.
CpicMaHOBOM

http://sysmanova.narod.ru Ka6uner XHMUU: cair JL.B. PaxMaHOBO#
http://www 104.webstolica.ru Krnaccuduxarmst XUMHYECKHX peakuuii
http://classchem.narod.ru KouTpen — Xumust i BceX: yueOHO-UH(DOPMAIIMOHHBINA CAWT
http://kontren.narod.ru Marepuanst kadeapbl pu3nvecKoil U KOIIOUHO#H xumuu FOxHOTO
dbenepanbHOTO YHUBEPCUTETA
http://www.physchem.chimfak.rsu.ru Meroauka oOyueHus] XUMUH: CaliT Kadeapbl XUMHH
HITIY

http://mctnspu.narod.ru  Metoauueckoe oObeauHenune yuurenedr xumuu  CeBepo-
BocrouHoro OKpyTa ropoja MockBbI
http://bolotovdv.narod.ru Hanowmerp: HAHOTEXHOJIOTHYECKOE COO00IIeCTBO
http://www. nanometer.ru OwnnaifH-cipaBOYHUK XuMHU4Yeckux diementoB WebElements
http://webelements.narod.ru  [omynsapuas  OuOIMOTEKa  XMMHUYECKUX  JJIEMEHTOB
http://n-t.ru/ri/fps Caiitr Alhimikov.net: yueOHbIE W crpaBoYHBIE MaTepUallbl MO XUMHUH



http://www.  alhimikov. net  Caiir  Chemworld.Narod.Ru  -Mup  xumumn

http://chemworld.narod.ru Caiit «BupTtyanpnas XUMUYECKast IKOJIa
http://maratakm.narod.ru Caiir «Mup XUMUH»
http://chemistry. narod.ru XuMuK.py: caiT 0 XUMUH
http://www.xumuk.ru Xumudeckas crpanuuka SIpociaBckoro LleHTpa TenekoMMyHUKAIHA
u WH()OPMAITMOHHBIX cucTeM B 00pazoBaHuU

http://www.edu.yar.ru/russian/cources/chem  Xwumwnueckuit  mopran  ChemPort.Ru
http://www.chemport.ru Xwumuueckuii cepsep HimHelp.ru: y4eGHbie W cnpaBOYHBIC
MaTepHabl

http://www himhelp.ru Xumust: Matepuansr «Bukuneann» — CBOOOTHON SHIUKIONEIUN
http://ru.wikipedia.org/wiki/Xumus Xumus a1t BceX: WITFOCTPUPOBAHHBIC MaTEPHAIbI 10
oOriieii, opraHrnyeckoi u Heopranuueckor xumuu http://school-sector.relarn.ru/nsm Xumuist
u KU3Hb — XXI BEK: Hay4HO-TTOIYJIIPHBIN JKypHa
http://www.hij.ruXumo3a: cooOmiecTBo yuuteneit xumMuu Ha mopraie «CeTb TBOPUYECKUX
YUHUTEJICH»

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIkogbHHKAM O XHUMHH: CaHT
XUMHUYECKOTO ¢dakynpTera Antl'Y
http://www chem.asu.ru/abitur DmexkrtponHass OHOIMOTEKAa IO XUMHH M TEXHHKE
http://rushim.ru/books/books.htm DnekrponHast OuOIMOTEKA YYEOHBIX MaTEPHAIOB IO
XUMUHU Ha nopTaie Chemnet
http://www.chem.msu.su/rus/elibrary DmemeHTB >Ku3HW: caiiT yuwmrens xumuu M.B.
ConoBreBoit

http://www.school2.kubannet.ru DHIMKIIOTIE U «[Ipupoma  HaAyKH»: Xumust
http://elementy.ru/chemistry



