MNOSACHUTEJIBHASA 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 0O0y4eHHs, BOCOUTAHUS U Pa3BUTHUS OOyJarOIIMXCsl CPEACTBAMHU y4eOHOTro MpeaMera
«Xumust» st 10 kraccoB Ha 6a30BOM ypOBHE COCTaBIIIM KOHIIENITyalibHBIEC TIosIoxkeHuss DT'OC
COO o B3auM000YCIIOBIIEHHOCTH LEJIEH, COJEpKaHUs, pe3ybTaTOB 00y4eHHs] U TpeOoBaHUH K
YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOThEeMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHOW CHCTEME XUMHUYECKOTO O0Opa3oBaHUA. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
MpUpOAHON cpere. Peanusyercs xuMmuueckoe oOpazoBaHne 00OydYarOLUIUXCsl 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 MO3HAHUM MPHUPOJIBl U B MAaTEPHAIBHOM KU3HU OOLIECTBA, a TAKKe ¢ Y4ETOM OOIIUX
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 CO3JaHMHM HOBOHW 0a3bl MaTepUabHOUN KyabTypbl. OHAa BHOCHT CBOW BKJIAI 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 B3aUMOCBS3H
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
KHU3HU KaxJ0ro wieHa oOmectBa. CoBpeMeHHas XUMUSl Kak HayKa CO3MJaTelbHasl, 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 NPHUHLMIAMH CpeiHero oOmiero oOpa3oBaHus
cojepxanue npeamera «Xumusp» (10 kiaccbl, 0a30BbI ypOBEHb H3Yy4€HMs) OPHUEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEHIHOTO BKIIIOYEHHS B JKHU3Hb COLMYyMa,
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 COJepKaHUs 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 o0OecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO MHOT000pa3us
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxaHus Kypca «Opranudeckas XuMmus» chOpMUPOBaHA B TIPOTpaMMe TI0
XMMHH Ha OCHOBE CHCTEMHOTO TOJXOJa K M3Y4YCHHIO y4eOHOTO marepuana u oOyCIOBIIEHA
HCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUI Ha OMpEACNEHHBIX TEOPETUUYECKUX YPOBHSX.
Tak, B Kypce OpraHM4eCKOM XMMHUM BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIACCUYECKOMU
TEOPUU CTPOCHUS OPraHUYECKUX COCJAMHEHHH, a TaKKe Ha YpPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX TMPEACTABICHUM O CTpoeHUH BemlecTB. CBeAeHUs 00 HU3y4aeMblXx B Kypce
BEILIECTBAX JAIOTCS B PA3BUTUM — OT YIIIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTHYECKH AKTHBHBIX
coeuHeHU. B Kypce oprannyeckoil XMMHH MOJIy4aroT pa3BUTHE cHOPMUPOBAHHBIE HA YPOBHE
OCHOBHOTO 0O0IIero o0Opa3oBaHUs TEpPBOHAYAIBHBIE TMPEJCTABICHUS O XWMHUUYECKOUW CBSI3H,
KJIAaCCU(PUKAITMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHHS, O
XUMHUYECKON PEAKIUU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
M3Y4YEHHBI1 Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsi TEOPETUUYECKUU Marepual u
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HEOpraHWYECKass XUMUs» O0yJaIOUMCs MPEOCTABIISIETCS BO3MOXKHOCTh OCO3HATh
3HAQYEHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
IyO)Ke TOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMNA ITOro 3aKkoHa — OT o0oOmarome 10
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, UX CYIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHseTcs B Kypcax 10 KJIACCOB  DJIEMEHTAMH  COJICPXKAHUSA, HMMEIONUMU
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesITeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHUS K MPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JJIs MOTIOJHEHUS] 3HAHUMN, pelleHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B memnoM coxepxkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
o0yuaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsl MOHUMAHUS (QHIOCO(PCKUX HICH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEAIOChUIKaAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJOB.

B mane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIMAIM3alUU  OOYYarOIIUXCS
MPUHATBIE TPOrPAMMOM IO XUMHUU MOAXOAbl K ONPEAEICHUIO COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEIbHOCTH: peIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX JUISI TPHOOPETEHUS ONbITa IPAKTUYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHus, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAMLIMOHHO TpHu3HAETcss (OpPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJHOTIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOM TOYKM 3pEHHMs TaKOW MOAXO0d K
ONPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMS TJIABHBIMHM LEISIMHU W3Y4YEHHsS Mpeamera «XUMUus» Ha
6azoBoM ypoBHe (10 K1) SIBIISIOTCSA:



e (QopMUpOBaHHME CHCTEMbl XHMHYECKUX 3HAHUW KaK BaKHEWIEH COCTaBISAIOMICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHKUE CYIIHOCTH JIOCTYITHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX PAa3BUTUS U CTAHOBJICHHUS,

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

® pa3BUTHC YMEHUH W CIOCOOOB JICATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM W
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONIO/IEHuEM TMpaBuwil 0e301acHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, cojepikarenbHas XapakTepUCTUKA TEIed W 3a/1a4 U3ydeHUs MpeMeTa 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 TPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OpPMEHTHUPOBAHHOM Ha TOJATOTOBKY BBIIYCKHHKA OOIe00pa30BaTeIbHON  OpraHu3allvu,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KM3HU JIIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBiI3M ¢ 3THM TIpH W3YYCHHH TpeaMeTa «XHMHs» JOMHUHHUPYIOIIee 3HAYeHHE
MPUOOPETAIOT TaKue 1eNIN U 3aa4uu, KakK:

ajanrtanus  OOyJalomUXcsl K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOMIETOCS  MUDA,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIOMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUI),
MMEIOLIUX YHUBEPCAIIbHOE 3HAUCHUE I PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: pEIIeHUs Mpodiem,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NesITEeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHHU3M 4YeJIOBEeKa U MPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OpPMAaIIOHHbIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a Y4eOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHKE U Pa3BUTHE Y OOYYAIOUINXCS aCCOIMATHBHOIO U JIOTHYECKOTO MBIIIUICHUS,
HaOMIOATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTHU, KOTOPble OCOOCHHO HEOOXOIUMBbI, B
YaCTHOCTH, NPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHWH TJI00ANbHBIX  MpoOJNeM  palMOHAIBHOTO
MIPUPOIOTONIL30BAHNUS, TOMOTHEHHUS] YHEPTeTUYECKHX PECypCOB W COXPAHEHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0pPOBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

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

OO1ee yuCIIO 4acoB, OTBEAEHHBIX I M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CpPETHETO
obmiero oOpazoBanus, cocrapisieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hezenio).



COILEPKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTrudeckne 0CHOBbI OPraHU4eCKONH XUMHUM

[IpenMer opranMyeckor XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B IMOJIYYEHUHU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus opraHndeckux coenquHenuii A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYECKHMX BeHIeCcTB. | omosorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o0  KiIacCHpUKAIMKW  OpPraHMYECKHMX  BemecTB.  HomeHkiarypa
OPraHWYECKUX COCAMHEHUW (cUCTeMaTH4ecKas)) U TPUBHAIbHBIC HA3BaHUS BaKHEHIINX
IIPEACTABUTENEHN KIACCOB OPraHMYECKUX BEILIECTB.

DKCnepUMEHTAIbHBIE METObl M3YUYCHUsI BEIIECTB M WX MPEBpAICHUIN: O3HAKOMJICHUE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpPraHWYECKUX BEIIECTB, HAOMIOJEHUE U ONMHUCAaHWE JCMOHCTPALIMOHHBIX OMBITOB TIO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHUE).

Yraesonopoasl

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

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEHUIINE
MPEACTABUTENN QJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOWCTBA (pEaKIHWH TUIAPUPOBAHUS,
raJIOTeHUPOBAHUS, TUIPATAIINH, OKUCJICHHS U TIOJTUMEPHU3AIINH ), TIOJIyYeHUE U IPUMECHECHHE.

Ankanuensl: OyraaueH-1,3 m metmwiOyranueH-1,3: cTpoeHHe, BaKHEUINE XUMHYECKHE
cBOICTBa (peakius noauMmepusanun). [lomydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psia. AICTHWICH —
MPOCTEHINNIA TTPEACTABUTEND AJTKUHOB: COCTaB, CTPOCHHUE, (PU3NIECKHE M XUMUYECKHUE CBOMCTBA
(peakuuy rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHMS), IOJYyYeHHE U IIPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (U3MYECKHE W XHUMHUYECKHE CBOWCTBAa (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE WU TpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoOB8aHus), noaiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MPUHAUICKAMMH K pa3JIMuHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIeBOAOPOI0B. [IpupoaHblil ra3 U momnyTHble He(TAHBIE Ta3bl.
Heprp u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKH HepTH: TMeperoHka, KpPEKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), mupoiu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrob U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTAIbHbIE METOAbl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, KoJulekiuu «HepTb» u «YToaby, MoaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB M TaJOTeHONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJIYy4YEHHUE 3TUIIEHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMu MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucnopoacoaep:xamme opranndeckue coeiMHEHUs

[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTPOCHHUE, (U3MUYECKUE U
XMMHYECKHUE CBOMCTBA (PEaKIMU C aKTUBHBIMHU METAaJlJIaMH, T'aJIOT€HOBOJOPOJaMHU, TOPEHHE),
npuMeHeHne. BoopoiHbIe CBI3M MEXKly MOJIEKYJIaMH CIUPTOB. J[elicTBHEe MeTaHOoJIa U ATaHoJIa
Ha OpraHu3M 4YeJIOBEKaA.

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
STUIICHTJTUKOJISL.

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

Anpnerunbl M KemoHwvl. DOpManbAETH], aueTalbACTHI: CTPOCHUE, (QU3HYECKHE U
XMMUYECKHE CBOMCTBAa (pEaKkUWU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIIUN),
MOJTyYEeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs U YKCYCHAsh KHUCIIOTHI:
CTpoeHHue, PU3NIECKUE M XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME TS KJIacca KUCIIOT, PeaKIusl
TepuHKaANNN), TONydeHHe u mnpuMeHeHue. CTeapuHOBas W OJICMHOBAs KHUCIOTHI 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.

VYrieBobl: cocTaB, Kiaccudukaius yriaieBooB (MOHO-, TU- U TIoJMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCAaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBOMcTBa (B3aumojeicTBue ¢ ruapokcunoM Meau(ll), oxkucieHne aMMuadyHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXO0XJECHHE B MPUPOJIE,
npuMeHeHne, onosiornueckasi poib. otocrures. @pykTO3a KaKk H30MEP TIFOKO3BI.

Kpaxman u nemmonosa kak npupoaHbie noaumepbl. CTpoeHne Kpaxmasia U LEeUTI0I03bI.
du3nuecKkue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHASI PEAKIUS C HOJIOM).

DKcIepUMEHTATbHBIE METOABI HM3YYCHHUS BEIIECTB W WX NPEBpAICHHA: TPOBEICHHE,
HaOJrO/IEHUEe W ONHCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CIIHUPTOB, KadeCTBEHHBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoia okcuaoM wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBue raunepuHa c¢ ruapokcuaom wmemau(ll)), ampaermmoB (okucieHue
aMMHa4dHBIM pacTBOpoM okcuaa cepeopa(l) u rtuapoxcumom wmemu(ll), B3ammoneiicTBue
Kpaxmaja C HOJIOM), MPOBEJACHUE TMPAKTHUYECKOW palbOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTHI.

Pacuérhpie 3amaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0ObEMa, KOJIUYECTBA
HCXOJHOTO BEIIecCTBa WJIM NPOAYKTAa pEaklUWd MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

A3oTCoIepKale OPraHndecKie COeqMHEHMUSI.

AMUHOKUCIOTBI Kak aM(OTepHble OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha npuMepe IiHiKHA). buojormdeckoe 3HaueHHe
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoaHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOWMCTBA OEJIKOB: TUAPOJIM3, ACHATypaIus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKCIepUMEHTAIbHBIE METOJIbI U3YUEHUsS! BEIIECTB M UX MPEeBpalleHHIl: HaOMOJIeHUE U
OTHCAaHHE JEMOHCTPALMOHHBIX ONBITOB: JEHATypauus OEIKOB IMpPU HArpeBaHUH, LBETHBIC
peaxiuu OeIKOoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TOHSTHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN: MOHOMEp, IMOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJMMEpPU3ALNK, CpEelHsAs MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOIMMEpHU3aLius U OJTUKOH ICHCAIUS.

DKcIepUMEHTaIbHbIE METOIbl M3YUYEHHUS BELECTB M WX MPEBPALICHUN: 03HAKOMJICHHE C
o0Opa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 knacce
OCYIIECTBIISICTCS YEpe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMHU JUI OTJIEIbHBIX IIPEAMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

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

®duznka: MaTepusi, JHEPTUsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIeTUUECKUN YPOBEHD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEPEHUSI.

buonorus: kierka, opraHusM, 6mocdepa, oOMeH BemlecTB B OpraHusMme, ()OTOCHHTES,
OMOJIOTUYECKN aKTUBHBIC BEIIECTBA (OCTIKH, YIIIeBOIbI, )KUPHI, (HEPMEHTHI).

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

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MATEPUAIIbl U3 HCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110 XMMHWU HA
BFA30BOM YPOBHE CPE/IHET'O OBILIEI'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIbTATBI

@I'OC COO ycranaBnmuBaeT TpPeOOBaHHMS K pE3yJbTaTaM OCBOCHHUS OOYYarOUTUMHUCS
nporpamMm cpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeiHEro oOuiero o0pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B CcOOTBETCTBMM C CHCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE IJHUYHOCTHBIX
pe3yJIbTaTOB OCBOECHUS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeOHEro oouiero ooOpazoBaHus
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHUIO;

HAJIMYHe MOTHUBAITUH K 00YyUEHHIO;

I[EJICHATPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBLHOCTU
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, MPUCYIIMMH IEJOCTHOH CHCTEME XHMHUYECKOTO
o0pazoBaHUs;

HAJIMYHE TIPABOCO3HAHHS JKOJOTMYECKOW KYJIBTYphl M CIHOCOOHOCTH CTaBUTH IIETH U
CTPOWTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHHUS TpeaMeTa «XWMHS» JIOCTHTAIOTCS B EIHHCTBE
y4eOHOH ¥ BOCHHTATENLHOW JEATEIBHOCTH B COOTBETCTBHH C TYMaHUCTHYECKHMH,
COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH H HJEaJaMH POCCHICKOTO
IPaXXJJaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUJIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAMOIIO3HAHUS, CAMOPa3BUTHSI U HPABCTBEHHOI'O CTaHOBJICHHUS
JTUYHOCTH 00yJarOITUXCsl.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OMbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITENbHOCTH OOy4aroluxcs M0 peanu3aluu
IIPUHATBIX B OOLIECTBE LICHHOCTEH, B TOM YHCJIE B YAaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YJaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBbHBIX HOpPMax M IpaBHJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATENBHOCTHU MPH CO3/1aHUM Y4€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U [T03HABaTEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NIATPHOTHYECKOT0 BOCTIUTAHMS

LIEHHOCTHOTO OTHOUIEHHUS K HCTOPUYECKOMY M HAydyHOMY HACJEIUI0 OTE€YECTBEHHOM
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 00JACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

UHTepeca M IO3HABaTEJIIbHBIX MOTHMBOB B TMOJYYEHHMH M TIOCIEYIOIIEM aHalu3e
nHGOpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEJCHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYallMH, CBSI3aHHbIE C XWMHYECKUMHU SIBICHUAMHU, U
INPUHUMATh OCO3HAHHbIE PELICHHs, OPHEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI H
LIEHHOCTH;



FOTOBHOCTH OLICHMBATh CBOE IIOBEJCHUE W IOCTYNKH CBOMX TOBAPUILEH C IMO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN STUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUSI K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 3JI0POBBIO;

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

MOHMMAHMSI I[IEHHOCTH TMPAaBWJI HWHIWBUIYAJILHOTO M KOJUIEKTUBHOTO 0O€30TacHOTO
TOBEJICHUS B CUTYAIIUAX, YIPOXKAIOIMINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJCACTBUN W HENPHUSATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJECHUS aJIKOTOJI,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUMH MPAKTUYECKUX 3a7ad COIMAIBHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCcCUil pa3IuyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPYJla U Pe3ylibTaTaM TPYIOBOU JACATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYyAIBHOW TPAeKTOPUH OOpa30BaHUS,
Oynymieir mpodeccun U pearn3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEH 0OIIECTBA;

6) 3K0JIOTHY€eCKOr0 BOCITIMTAHUA:

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

MMOHMMAaHHMSI TJI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSIHHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOM CPEIbL;

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

AKTUBHOTO HEMPUATHS JEHCTBHMA, NMPUHOCSIINX BPEa OKPYXKAIOIICH MPUPOJIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TMOCIEACTBUS MPEATPUHUMACMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMAIBHOM MPAKTUKE, CIIOCOOHOCTH M YMEHHUSI aKTHUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

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

MOHUMAaHM crenuuKd XMMUU Kak HayKd, OCO3HaHUs €€ poiau B (HOpPMHUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKAIOLIEM
MHpE KAaK O €IMHCTBE MPHUPOJbl M YEJIOBEKa, B MO3HAHMU IMPUPOJHBIX 3aKOHOMEPHOCTEU M
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHUHU IS COBPEMEHHOW LMBUIH3ALUU: B €€
T'YyMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWU HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, PEIICHUH TI00ATBHBIX MPOOJIeM YCTONYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMHUIIEBOM H HKOJOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
o0ecrevYeHnn yCIOBHI YCIENIHOTO TPYy/la M SKOJIOTHUECKH KOM(POPTHON KU3HH KaXKIOTO YJieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOTy4YaeMble 3HAHUS IS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JAaKTOB M UMEIOIUXCS JAHHBIX
C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTOIB30BATh XUMUYECKUE 3HAHUS ISl PELICHHS TIPOOIIeM
B PEATBHBIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKOM ESTENbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIyYEHHUIO HOBBIX 3HAaHMW 1O XUMHUU B COOTBETCTBUU C JKU3HEHHBIMH
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX chepax mpodeccnoHaTbHON
JEeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

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

3HaUMMbIe 711 (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYUYAIOMIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexTpenMeTHbIE) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB MTO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHeprus, sIBJCHHUE, MPOLECC, CUCTeMa, Hay4YHbIH (DaKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHUBEpCaJbHble  y4eOHblE  JIEeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreunBaioniie QopMuUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COLIMANILHONM KOMIETEHIINH 00y4Jaroluxcs;

CHOCOOHOCTh ~ OOyYaloIIMXCS  MCMOJb30BaTh  OCBOEHHBbIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ICWCTBHUSI B I03HABATEIHHOU U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPaXKalOT OBJIQJCHHUE YHUBEPCAIbHBIMU Y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

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

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh NPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJICISTH
XapakTepHble TMPU3HAKK TOHSATHH W YCTaHaBIMBAaThb MX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME MOHITUS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH ISl KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKLIUi;

yCTaHABIUBATh MPUUMHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTpPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTUBHBIC, MACIYKTHBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeNu, MpeoOpa3oBBIBaTh MOAETHHBIC MTPEJICTABICHUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
XuMHuueckas ¢GopMyna, YpaBHEHHE XHMHUUYECKOM pEakuud — TMpU pEelIeHHd Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHbIE MOJENBHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aEMbIX BEIIECTB U XMMHUECKUX PEaKIUi.

2) 6azoBbIe HCCIeN0BaATENbCKHE eCTBHS:

BJIaJIETh OCHOBAMHU METOJI0B HAyYHOT'O TMO3HAHUS BEIIECTB U XUMHUECKUX PEaKLIUii;

dbopMmynupoBaTh LT MW 3aJaYyd  HUCCIEJOBAHHWSA, WCIOIB30BaTh IOCTABICHHBIC U
CaMOCTOSITENIBHO C(HOPMYITHUPOBAHHBIE BOMPOCH B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i GOopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;



BJIQJICTh HaBBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M NPOBEIACHMS YUEHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIONATh 32 XOJOM IpOIIECcca, CaMOCTOSATEIBHO
IIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmynupoBaTh O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIICOBAHMSI, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATENICKON W TPOEKTHOH JEATeIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJEp)KaHUs, CIpaBOYHble IMocobusi, pecypcel HMHTepHera),
aHAJIM3UPOBaTh MH(GOPMALIMIO pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpH TMOUCKE U OoTOOpe
nHpopmanuy, HeoOXOAUMOM JJIsl BBIMIOJIHEHHS YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHNUSA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (JOpMY MpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUII, PUCYHKH U IPYTHUE);

HCIIOJIb30BAaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMeTHble ((u3NYecKue H MaTeMaTH4eCKHe) 3HakKu U
CUMBOJIBI, POpMyIIbI, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OgByajeHyne YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHY NeHCTBHAMM:

3aJaBaTh BOIIPOCHI MO CYLIECTBY OOCYXK/JIaeMOW TEMbI B XOJI€ AUAIOTa U/WIN JAUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBINOJIHEHUS
MpEeJI0KEHHOM 3a1a4H;

BBICTYIIaTh C INPE3EHTALMECH PE3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH [P BBINOJHEHUM XHMHYECKOTO
IKCIEPUMEHTA, IPAKTUYECKON paboThl IO MCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekra U (OpMYyIMpPOBATH BBIBOJBI 10 pE3yJIbTaTaM IPOBEIEHHBIX
UCCIIeIOBAaHU ITyTEM COIJIaCOBaHMsI MO3ULIMI B X0J1€ 00CYXJICHUsI 1 OOMEHAa MHEHUSMHU.

OgBy1ajeHNne YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1CCTBUAMM:

CaMOCTOSITENIBHO IIJIAaHUPOBAaTh U OCYILECTBIATh CBOKO ITO3HABATENIBHYIO AEATEIBHOCTD,
ompenenss e€ Leau U 3aJauyd, KOHTPOJIMPOBATh U MO Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJIFOPUTM JEHCTBUIM NPU BBIIOJHEHUU YY4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3pHEeKTUBHBIN CIOCOO UX pelIeHUs ¢ YYETOM MOIy4YeHHs] HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH [JEATEIIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHBIe pe3ynpTaThl OCBOCHMSI Kypca «OpraHudeckas XMMHUs OTPaXaroT:

C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHMHUYECKOH COCTaBJISIOIIEH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHUpA, POJIM XUMHUHU B TO3HAHUM SIBJIEHUH MPHUPOIbI, B (OPMHUPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHus] MPAaKTUYeCKUX 3aJad M DSKOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3/I0pPOBBIO U IPUPOJTHOM CpENIE;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, AJIEKTPOHHAs: 000J04Ka aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H



COKpaméHHasi), MOJIb, MOJIIpHAsE Macca, MOJSPHBIH 00BEM, YIICpOIHBIA  CKEJIET,
(yHKIIMOHATBHAS TPYIIA, PagUKal, U30MEpHs, W30MEpbl, TOMOJOTHYECKUN P, TOMOJIOTH,
YTIICBOJIOPOBI, KHCIOPO M a30TCOJCPIKAIINE COSAMHECHHS, MOHOMED, TIOJMMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYIISIPHBIE COCTUHEHUS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUIECKHIX
BemecTB A. M. bByriepoBa, 3aKOH COXpaHEHHUST MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHUWS, JIS)KAIIUE B OCHOBE MMOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUU, (PAKTOJOTUICCKIE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMYECKUX BEIECTB B OBITY
Y IPAKTHYECKOH JIeATEITHHOCTH YeJIOBEKa,

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHATHIA, YCTAHABINBATH
WX B3aUMOCBSI3b, UCIIOJI30BAaTh COOTBETCTBYIONIME MTOHSATHSI IIPU ONMCAHUY COCTaBa, CTPOCHHS U
MPEBPALICHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJH30BATh XUMHUYECKYI0 CHMBOJIUKY JJIS COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (GOpMYIT OpraHMIECKUX BEIICCTB
Y YpaBHCHHU XUMUYECKUX pPEaKIUi, U3rOTABJIMBATh MOJCIH MOJICKYJI OpPTraHHYECKUX BEIICCTB
JUTS WJUTFOCTPAITIH HX XUMHUYECKOTO M TTPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHUPOBAHHOCTh YMECHHI yCTAaHABIMBAThH MPUHAICKHOCTh H3YYCHHBIX OPTraHUYeCKUX
BEIIECTB 10 HMX COCTaBY W CTPOCHHIO K ONPEICIIEHHOMY KIIACCy/TPYIIe COCIMHCHUN
(YrJIeBOIOpOJIBI,  KUCJIOPOJ M a30TCOJCpIKAIIME  COCJAWHEHHUS, BBICOKOMOJICKYIISIPHBIC
COCIIMHEHUS), JaBaTh MM Ha3BaHHWs NO cucremarndeckoid HomeHnkimatype (IUPAC), a rtakxe
MIPUBOJIUTh TPUBUAIBHBIC HAa3BaHHUS OT/ACIBHBIX OPraHUYECKHX BEMIESCTB (ITHJICH, MPOIUJICH,
alleTHJICH, ATHJICHTJIMKOJb, TIUIEPUH, (PEeHON, (OpMalbICrHa, aleTalbJerH], MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KHUCIIOTA, TIIFOKO3a, (hPYKTO3a,
KpaxMmal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNpPEAEATh BUJbI XUMUYECKOM CBSA3M B OPraHMYECKHX
COCTMHCHUSX (OJMHAPHBIC U KPATHBIC);,

cOpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOEHUS; 3aKOH COXPaHEHUSI MaCChl BEUIECTB;

chOpMUPOBAHHOCTh YMEHHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEACTaBUTENCH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTaH, aTaH, ATWICH, MNPONMWICH, aleTwieH, OyramueH-1,3, merunOyraamen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHH, (EHOJ, alleTalbJIeru]l, MypaBbHUHas U YKCYCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIi0Nio3a, aMHHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHUSIMU COOTBETCTBYIOIIHMX XUMHUYECKUX peakuuil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYII;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTb, TPUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEpPepadOTKU U MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM YpPaBHEHHSIM
(Maccpl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOAYKTa PEaKIHUHU IO U3BECTHHIM
Macce, 00bEMy, KOTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN);

chOpMHUPOBAHHOCTh YMEHUN BJIAJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJAaX HaydHOTO
MO3HAHUS, HCHOJB3YeMbIX B XUMHUHM TPH U3YYCHUH BEHIECTB M XUMHUYECKHX SIBICHUUN
(HabOnrofeHue, W3MEpEHUE, OKCIEPUMEHT, MOJCIUPOBAHUE), WCIOIb30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUSA JUIS IPUHSATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHMI COONIONAThH MpaBUjia MOJIB30BAHUS XUMUYECKOU TMOCYI0H U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKe MpaBuiia OOpalleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;



c(OPMHUPOBAHHOCTh YMEHHMU IUIAHUPOBATh M BBIMOJHATh XMMHUYECKHHA HKCIIEPHUMEHT
(npeBpalleHNs: OPraHUnYeCKUX BELIECTB IPU HAarpeBaHUM, MOJYYEHHE 3TUJIEHA M U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAaKIMM OpPraHMYECKUX BEILIECTB, JI€HATypauus OEJIKOB IpHU
HarpeBaHMH, IIBETHBIC PEAKIMU OEITKOB) B COOTBETCTBHUU C MPABUIAMHU TEXHHKH O€30TaCHOCTH
npu oOpalleHuH C BEIIECTBAMH M JIA0OPaTOPHBIM 000PYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XMMHMUYECKOTO D3KCIepuMEHTa B (OpME 3aluCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(GbopMynHpOBaTh BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MHpopmanuu, UHTEpHET U Ipyrux);

Cc(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pasHOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENISIX COXPAaHEHUS CBOEro 370pOBbI U
OKpY’Karolllel MPUPOJHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX OpPraHUYECKUX BeUIecTB, MOHMMas cMbica mnokaszarens [I/IK, mosicHsaTs Ha
IpUMepax CrocoObl YMEHBIIEHHs] U IPEJOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUig 00yyarouuxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE NPUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUISL  CIIEMBIX W CIA0OBUIAIIMX OOYYAIOIMIMXCA: YMEHHE WCIOJb30BaTh peabedHO-
TOYEUYHYI0 cuctemMy obo3Hauenuit JI. bpaiins ans 3anucu xumMuueckux Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

HauMmeHoBaHMe KoaunuyecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM(poBbIe) 00pa3oBaTebHbIE
n/n pa31eJioB U TeEM Beero KonTpoubnsbie | IlpakTuueckue pecypebi
NMPOrpaMmblI padoThI padoTsI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMHH
http://www.chemnet.ru T'azeta « XuMus» U CAUT WIS
yuurens «f uy Ha ypoK XUMHMW»
http://him.1september.ru Enunas xomnexuus [OP:
[MpeamerHas xkosekmus «Xumusi» http://school-
collection.edu.ru/collection/chemistry EcrectBenno-
HayLIHI)Ie BKCHepI/IMeHTI)II XUMMUAL. Konnexupm
[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 OJIMMITHAIA IKOJILHUKOB 10 XUMHUHU
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:
TEJICKOMMYHUKAIIMOHHBIA 00pa30BaTEIbHBINA MTPOEKT
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
] yuuteneit xumuu CeBepo-BocrouHoro okpyra ropoaa
2.2 YIJICBOIOPOJIBL: 6 0 Mockassl http://bolotovdv.narod.ru HanomeTp:

QJIKCHBI, AJIKQ/INCHBI, _

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 6ubimorexa
XHUMHYECKHX 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 HCTOYHUKHU 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
crpaBouHblie 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 Cl0KHBIE

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
KW3HU: cauT yuutens xumuu M.B. ConoBbeBoit
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
[Momnynsipaas OMOIMOTEKA XUMHUUECKHUX HJIEMEHTOB
http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIe 1
CIpaBOYHBIE MaTEpHaIbl 110 XuMuu http://www.
alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumuu

Hroro o pasacity

13

Pa3znea 4. A3oTconep:kaniue oprannyeckue coeTuHeHus

4.1

AMUHEL
AMWHOKHCIIOTEL.
benxn

http://www.chemistry.ssu.samara.ru OCHOBEI XUMHH:
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 O6pa3OBaTeJII>HBII>'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 YUEOHUK JIJIS1 CPETHEH IIKOJIBI

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/







IHOYPOYHOE INVTAHUPOBAHHME 10 KJIACC

Ne KosnuecTBo 4acoB Jara
DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/ Tema ypoka Bcer KonTpoJibH IIpakTHyeck H3y4YeHH pecype
n 0 ble padoThl ue padboTsbl b
BBoaHbrin
WHCTPYKTaX IO
pYK Xumunueckas uHpopMalmonHas cets: Hayka,
TEXHUKE
oOpasoBanue, TexHojoruu http://www.chemnet.ru
0e30nacHoCTH. T'azera «XuMus» u cart 11 yauteias «J1 uay Ha
Ipeamer 1 0 0 07.09.20 e ¥ Y
. ypok xumum» http://him.1september.ru Eaunas
OpraHNYeCcKOU 23
.. koJutekua LIOP: [IpeameTHas kosuiekus
XUMUH, €€
«XHAMUS»
BO3HUKHOBCHHE,
pa3BUTHE U 3HAYCHUE
[TepBuuHbIi
MHCTPYKTaX 10
TEXHHUKE
http://chem.rusolymp.ru Oprannyeckass XUMHs:
0€301MacHOCTH. o 9
Teopis cTpoeHns ANEKTPOHHBIN y4EeOHUK JIJIsl CPEAHEN IKOJIbI
1 0 0 14.09.20 http://www.chemistry.ssu.samara.ru OcHOBBI
OpraHUYECKUX - .
. 23 XAMUH: JIEKTPOHHBIN yueOHuk http://www
coequHeHu A. M. . o
. hemi.nsu.ru OTKpBITHIA KOJUIEIK: XUMHUS
bytneposa, e€
OCHOBHBIE
MOJIOXKEHUS
[Ipencrasnenue o
Kiaccuukanuu
OpraHUYeCcKuX http://school-collection.edu.ru/collection/chemistry
BEIIECTB. EcTtecTBeHHO-Hay4HbIE SKCTIEPUMEHTBI: XUMHUSI.
Homenknatypa Komnnekuust Poccuiickoro o61meo6pazoBaTeibHOro
1 0 0 21.09.20 . .
(cucremaruyeckas) u 23 noptana http://experiment.edu.ru AJTIXUMUK:
TPUBHAIIEHBIE caiit JL.IO. AnukGeposoii http://www alhimik.ru
Ha3BaHUsA Bcepoccuiickas onmuMnuaaa MKOJIbHUKOB 110 XUMUHU
OpraHUYEeCKUX

BCIICCTB



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
OJIUMITHAJIBI TI0 XuMuu http://www

CTpOCHUE, 28.09.20 . .
OMOTOFIMECKIH sl 93 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 o http://sysmanova.narod.ru KaGuueT xumuu: caiit
D 05.10.20 | JI.B. Paxmanooit http:/www 104.webstolica.ru
pel 23 Knaccudukarnus XuMHYECKUX peaKInii
AJIKaHOB
http://classchem.narod.ru KouTpen — Xumust aist
. BCEX: yueOHO-UH(OPMAITMOHHBIA CalT
CATHI;ZI:{I;;CZ;Z;& 12.10.20 http://kontren.narod.ru Marepuaiisl kadenpbl
p ’ 23 ¢buznueckoil u komtonaHoN xumuu FOxHOrO
(benepalbHOTO YHUBEPCUTETA
http://www.physchem.chimfak.rsu.ru Meroanka
YR —— 00ydeHust Xumuu: caiT kadenpsl xumun HI'TTY
. omeﬁﬁme http://mctnspu.narod.ru Meroauueckoe
e I:)TaBI/ITeJ'II/I 19.10.20 o0benuHeHne yaurteneid xumuu CeBepo-
aJE)KgHOB 23 BocrouHoro okpyra ropoga MockBbl
http://bolotovdv.narod.ru Hanometp:
HAHOTEXHOJIOTUYECKOE COOOIIECTBO
H;gag:;;&:ci A http://www. nanometer.ru OxaiiH-CrpaBOYHHK
p S xumuueckux anementoB WebElements
«[lonydenue rTuneHa 26.10.20 .
http://webelements.narod.ru TTomynsipHast
U U3YyYCHHUE ero 23 6
“ MOIMOTEKa XUMUYECKUX IIEMEHTOB
CBOMCTB»
AJIKaaueHsbl.
byraguen-1,3 n http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1
MeTuioyTaauen-1,3. 09.11.20 CIpaBOYHbIE MaTEpUaIbl 0 XUMuu http://www.
[Tonyuenune 23' ' alhimikov. net Caiir Chemworld.Narod.Ru -Mup
CHUHTETHYECKOTO 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

0COOEHHOCTH
CTPOCHHUH, http://chemworld.narod.ru Caiit «BupryansHast
10 TOMOJIOTHYECKUN 16.11.20 XHUMHUYECKasT KO http:/_/maratakm.narod.ru Caiir
psa. AlleTHIIeH — 23 «Mup xumun» http://chemistry. narod.ru
MIPOCTEUIINN XuMuK.py: caiit 0 Xumun
MIPEJICTAaBUTEIh
QITKWHOB
http://www.xumuk.ru Xumudeckasi crpaHHuKa
BhIMHCIeHIS 1O Spocnasckoro LlenTpa TeiekOMMyHUKAIUA 1
MH(OPMALIMOHHBIX CUCTEM B 00pa30BaHUU
11 YPABHCHUIO 23.11.20 | http://www.edu.yar.ru/russian/cources/chem
XHUMHYCCKOH »
peaxiuu 23 Xumunueckuit mopran ChemPort.Ru )
http://www.chemport.ru Xumuueckuii cepsep
HimHelp.ru: yaeOHbie 1 cripaBOYHbBIC MaTEPUAIIBI
http://www himhelp.ru Xumus: Matepuaisr
«Buxkunenun» — cB0OOOIHOMN YHIIMKIIONEIUNA
ApeHsl: OEH30J1 1 http://ru.wikipedia.org/wiki/Xumns Xumus mis
12 TOJIYOJI. 30.11.20 BCEX: WUTFOCTPUPOBAHHBIC MaTEPHAIIBI TIO OOIIICH,
TokcHYHOCTH apeHOB 23 OPraHUYeCKON U HEOPTraHWYECKON XUMHUHU
http://school-sector.relarn.ru/nsm Xumust u >ku3Hb
— XXI Bek: HAay9HO-TIOMYJISIPHBIHN KypHAIT
L eHeTHCCKAS CBAAL http://www.hij.ruXumosa: cooOIIeCTBO yUuTeIeh
XUMHH Ha nopTane «CeTh TBOPUECKUX yUUTEIeH»
13 YIJIEBOOPOJIOB, 07.12.20 http://it-n.ru/communities.aspx?cat_no=4605
MPUHAIJISKALTUX K _ A
PASTIIHEIM KIACCAM 23 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: http://rushim.ru/books/books.htm DnekTpoHHas
14 IIPUPOJHBIN ra3 u 14.12.20 6ubsmoTeka ydeOHbIX MaTEpUaIOB MO0 XUMUU Ha
MOTTYTHBIE HEePTSIHbIE 23 nopraixe Chemnet

rassl, HepThb U
IIPOAYKTHI €€

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:
IIPUPOIHBIN a3 U

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

15 HOMYTHBIC HedyTAHbIE 21.12.20 «IIpupona Haykn»: Xumus
23 http://elementy.ru/chemistry
ra3bl, HeQTh U
MIPOLYKTBI €€
nepepadoTKu
http://www.chemnet.ru I"azera « Xumus» u cait

16 Kontponsnas pabota 98.12.20 TUTSL yauTenst «S1 Uy Ha ypoK XUMU)

1o pasieiy R http://him.1september.ru Enunas xomrexmus LIOP:
«YTIeBOIOPOABDY 23

[IpenMeTHast KOJUTEKIUA «XAMUSDY
AHanu3 pe3ynbTaToB
KOHTPOJIBHO PabOTBhI. http://school-collection.edu.ru/collection/chemistry
[Ipenenvubie EcTecTBeHHO-HAyYHBIE SKCTIEPUMEHTHI: XUMHSI.

17 OJITHOATOMHBIE 11.01.20 Komnnexnus Poccuiickoro o0meo0pa3oBaTebHOTO
CIIMPTHI: METAHOJ U 24 nopraia http://experiment.edu.ru AJIXMMUK:
staHoJ. Bonopoanas cait JL.}O. Anuk6epoBoii
CBSI3b
MHoOroaToMHbIE http://www alhimik.ru Becepoccuiickas onummnuaza

18 CITMPTBHI: 18.01.20 HIKOJBHUKOB 10 XUMHUH http://chem.“rusolvmp.ru
STHJIEHTIUKOJIb U 24 OpFaHI/{‘leCKaH XUMUS: SJICKTPOHHBIA YIeOHUK ISt
TJIMIICPUH CPETHEH IIKOJIbI
deHout: cTpocHUE
MOJICKYJIBT, http://www.chemistry.ssu.samara.ru OcHOBBI

19 usmicckue u 25.01.20 XAMUH: JIEKTPOHHBIN yueOHuk http://www
XUMHYECKUE . s

N 24 hemi.nsu.ru OTKpBITHIA KOJIEIK: XUMHUS
CBOMCTBA,
MIPUMEHEHHE
AJLIEeruant: http://www.chemistry.ru JIucraniuonsas

20 dbopmanpaerua u 01.02.20 OJIMMIIUAJA 110 XUMHUU: TEIEKOMMYHUKAIIUOHHBII
areTaabIeTr . 24 00pa30BaTENbHBII MPOEKT



http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
http://www.chemnet.ru/
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/

AueroH http://www.edu.yar.ru/russian/projects/predmets/ch
emistry /IucTaHIMOHHBIC IBPUCTHUCCKHE
OJIMMITHA]TBI TIO XUMUH

OITHOOCHOBHBIE http://www eidos.ru/olymp/chemistry

npeienbHbIe 3aHUMaTeIbHAS XUMUS

21 KapOOHOBBIC 08.02.20 http://home.uic.tula.ru/~zanchem 13 onpita paboTsI
KHCJIOTBI: 24 yuutenst xumun: cait H.1O. CoicmanoBOM
MypaBbHHAS U http://sysmanova.narod.ru Kabuxer xumMuu: cait
YKCYCHast JI.B. PaxmaHOBOI1

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

29 pabota Ne 2. 15.02.20 KouTpen — Xumus a1 Bcex: yueOHO-
«CBoiicTBa pacTBOpa 5 4' ' uH(opMaIMoHHbIN caiT http://kontren.narod.ru
YKCYCHOM KHCIIOTBI» Marepuans! kadeapbl GU3NIECKON U KOJITTOWTHON

xuMud FOKHOTO (eniepatbHOTO YHHBEPCUTETA
CreapuHoBas 1 http://www.physchem.chimfak.rsu.ru Meroauka
OJIEMHOBASI KUCIIOTHI, 00ydeHust Xumuu: caiT kadenpsl xumun HI'TTY

23 KaK MPeICTaBUTEIIN 22.02.20 http://mctnspu.narod.ru Meronuueckoe
BBICIITUX KapOOHOBBIX 24 o0benuHeHne yaurteneid xumuu CeBepo-

KHUCJIOT Boctounoro okpyra roposia MockBbl
Mbl1a Kak coyin http://bolotovdv.narod.ru HanomeTp:

24 BBICIINX KapOOHOBBIX 29.02.20 HAHOTEXHOJIOTHYeCcKoe coobiecTBo http://www.
KHCJIOT, UX MOIOLIEe 24 nanometer.ru OnnaiiH-cipaBOYHUK XUMHYECKUX
IEUCTBUE snementoB WebElements
CrosKibie SupHI KaK http://www eidos.ru/olymp/chemistry
HPOU3BOIHbIE 3aHI./IMaTeJ'IBH.a$I XUMHUS

o5 KAPBOHOBHIX KHCIIOT. 07.03.20 http.//home.U|c.'FuIa.uru/~zanchem U3 OTBITA paboThI
TIPOIIHS COKHBIX 24 y‘II/I”.[eJ'I}I xumun: caut H.JO. CpicmanoBOM o
ShUPOB http.//svsmanova.vnarod.ru KaGuner xumun: cait

JI.B. PaxmaHoOBOM
XKupsr: ruaponus, http://www 104.webstolica.ru Knaccudukarus

26 IPUMEHEHHE, 14.03.20 XxuMuueckux peaknuit http://classchem.narod.ru

Ouosoruyeckas poJib 24 KouTpen — Xumus ams Bcex: yueOHO-
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KHPOB

uH(popMaIMOHHBIN calT http://kontren.narod.ru
Marepuans! kadeapsl GU3NIECKON 1 KOJIIOUTHON
xuMud FOKHOTO denepatbHOT0 YHHBEPCUTETA

VrieBoasl: cOCTaB,

g:;c;:gﬁiium. http://experiment.edu.ru AJIXUMUK: caiit JI.1O.

27 21.03.20 Anuk6eposoii http://www alhimik.ru

NPEICTABUTEIIN: .
24 Bcepoccuiickast onmuMuaa MKOJIbHUKOB TI0 XUMHHU
TJIF0K03a, PpyKTO3a,
caxaposa
http://webelements.narod.ru TTomynsipHast
Kpaxman n OnOIMOTeKa XUMUYECKHX AJIeMeHTOoB hitp://n-
28 EJUTIOJI03a KaK 04.04.20 t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1
HPUPOTHBIE 5 4' ' CIIPaBOYHbIE MaTepHaBI 10 XUMHH http:// Www.
MOJIUMEPBI alhimikov. net Caiit Chemworld.Narod.Ru -Mup
XAMUH

Konrponsias padora http://chemworld.narod.ru Caiit «BupryanbHas

o0 pasaeny _ .
XAMUYecKas mikosay http://maratakm.narod.ru Caiir

29 «Kucnopoaconepxa 11.04.20 ] .

«Mup xumun» http://chemistry. narod.ru

1Me OpraHuIeCKue 24 o
XuMuK.py: cailT o xumuu

COCIMHCHUS
http://www.chemnet.ru I'azeta «Xumus» u caiT
JUISL yAuTeNsl «S1 iy Ha ypoK XUMEI

AHanu3 pe3yibTaToB http://him.1september.ru Eaunas xomtekuus L{OP:

KOHTPOJILHO PabOTHI. [Mpeamernas koiuteknus «Xumusi» http://school-

30 18.04.20 . . .

AMWHBI: METHUJIAMUH 24 collection.edu.ru/collection/chemistry

U aHWINH EcrecTBeHHO-HayYHbIE SKCTIEPUMEHTBI: XUMHUSL.
Kosekiust Poccuiickoro 001eo0pa3oBaTeibHOrO
nopraia

AMMHOKHCIIOTBI KaKk

amdoTepHbIe http://www.chemistry.ssu.samara.ru OcHOBBI

31 OpraHu4ecKue 25.04.20 XAMUH: JIEKTPOHHBIN yueOHuK http://www
COC/IMHEHUS, UX 24 hemi.nsu.ru OTKPBITHIH KOJIEHK: XUMUS

OHMOJIOTUYECKOE
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3HaueHue. IlernTuapr
http://www.chemistry.ru JTucraniiuontas
benku xak OJIMMITHAJA 110 XUMHUH: TEJIEKOMMYHUKAIIMOHHBIN
MIPUPOTHBIE 00pa3zoBaTeNbHBINA MTPOCKT
32 1 09.05.20 ] . .
BBICOKOMOJICKYJISIPHBI 24 http://www.edu.yar.ru/russian/projects/predmets/ch
€ COCIMHEHUS emistry JIucTaHIMOHHBIC YBPUCTHYCCKHUE
OJIMMITHAIBI 10 XUMHUH
http://www.physchem.chimfak.rsu.ru Meronuka
0o0yueHust XuMuu: caldT kadenpsl xumuu HI'TIY
http://mctnspu.narod.ru Meroauueckoe
OCHOBHBIE TTIOHATHUSI -
N—— obbeauHeHue yuuteneir xumun Ceepo-
33 O 1 16.05.20 BocTounoro okpyra ropoga MockBbl
<yUp 24 http://bolotovdv.narod.ru Hanomerp:
X COEOUHEHU I
HAHOTEXHOJIOTHYECKOe coo0IIecTBO http://www.
nanometer.ru OHyIaifH-CIPaBOYHUK XUMUYECKHX
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOT' O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Xumus, 10 xmacce/ Tabpuensa O.C., OctpoymoB WN.I'., CmagkoB C.A., AKIHOHEpPHOE

o011ecTBO «M3marenscTBO «[Ipocsemmenue»
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[Iponurenos.
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I"aGpuensH, n. I. OctpoymoB
METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
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IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
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http://www.xumuk.ru Xumudeckas crpanuuka SIpociaBckoro LleHTpa TeneKoMMyHUKaIHiA
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http://www.hij.ruXumo3a: cooOmiecTBo yuuteneit xumMuu Ha mopraie «CeTb TBOPUYECKUX
YUHUTEICH
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http://rushim.ru/books/books.htm DnekrponHast OuOIMOTEKA YYEOHBIX MATEPHAIOB IO
XUMHUHU Ha nopTraine Chemnet
http://www.chem.msu.su/rus/elibrary DnemenTsl xu3HH: caiiT yuutens xumun M.B.
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http://www.school2.kubannet.ru Ounukionenust  «[Ipupoga  Haykm»: Xumust
http://elementy.ru/chemistry



