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HHOACHUTEJIbBHAA 3AIINCKA

[IporpaMmma Mo XWMHHM Ha YpOBHE cpemHero oOmiero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUM K pe3yiabTaTaM  OCBOeHHS  ¢efepalbHOM  00pa3oBaTeNIbHON
nporpaMmsl cpegHero oodmero obpasoanus (OOII COO), npencrasieHHbix B denepanbHOM
rocygapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpenoaaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickori deneparnmm,
peayn3yIoMX OCHOBHbIE 00pa30BaTeIbHbIE POTPAMMbl, 1 OCHOBHBIX Moj0XkeHUH «CTpareruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0JI0OB K pa3paboTKe MporpaMMbl MO XHMHH, K OIpeAeieHHIo oOIIei
CTpaTeruu 0O0y4eHHUs, BOCIUTAHUS U Pa3BUTUS OOy4aIOUIUXCs CpPeICTBaMU y4eOHOro IMpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiel, cojepiaHHs, pe3yabTaToB OOY4YeHUS H
TpeOOBaHUM K YPOBHIO HOJITOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHe, TOJy4aeMO€ BBIITYCKHHUKaMU  00111e00pa3oBaTeIbHOM
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM YacThlo HUX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3/I0pOBbIO U
IpUPOJHOM cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YYaIOLIUNXCS HA YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HAa4eHUs B MO3HAHUM MPHUPOJIbl U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAayK MIpaeT 0coOyl pojb B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUU HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCHUT CBOM BKIJaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMSI B3aMMOCBS3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMOJAEHCTBYS ¢ JAPYIMMH €CTECTBEHHBIMM HayKaMH, XHMHUS cTaia
HEOTHEMJIEMON YaCThbI0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMUMUsS KaK HayKa CO3HMJaTesbHasl, KaKk Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEYeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM Oe30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM C OOMMMH LENIMH M NPUHLMIAMH CpPEAHEro oouiero oOpazoBaHMs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb H3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHS B JKHU3Hb COLIMYyMA,
NIPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeamera «XUMHA» SABISIIOTCS 0a3oBble Kypcbl — «OpraHudeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKITIOUEHHEM
3HaHUH U3 o0lIel XMMHM) U opraHndyeckoi xumuu. dopmMupoBaHue NTaHHON CHUCTEMBbl 3HAHUN
IpU HM3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHUI, 3aKOHOB U TEOPUH XUMHH.



Crpykrypa coaepkanusi KypcoB — «Opranndeckas xumusi» U «O0mas 1 HeopraHudeckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4yeOHOTr0 Martepuana u OOyCIOBJICHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEJICTABICHUM O CTPOCHHUU BEIICCTB.
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 00ImIero oOpa3oBaHHUs IE€pBOHAYAIbHBIC
MIPEJICTABJICHHS O XUMUYCCKOU CBSI3H, KIACCU(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Ton HOBBIM yriaom 3peHUss B TpeaMere «XuMus» 0a30BOTO YpPOBHS paccMaTpUBAETCSA
W3YYEHHbII Ha YpPOBHE OCHOBHOTO 0O0ILIero o0pa3oBaHMsI TEOPETUUYECKHI Marepuan Hu
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE MEePUOJNYECKOr0 3aKOHA C OOIIETEOPEeTUYECKMX U METOJI0JIOTUYECKUX MO3HUIHM,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cuctema 3HaHHM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUAX, UX CYIIIHOCTA M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HWMEKLIUMA
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEeSATENIbHOCTH YEelIO0BEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBa)KEHUS K TMpOIecCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(GOPMAILIMIO U MPUMEHATh €€ JJIsl MOTIOJHEHUS] 3HAHUMN, pelleHus
VMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B memnoM coxpepxanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaroumxcs MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUsI QUIOCOPCKUX UACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHIl MeXay HOBBIMU (paKTaMU U TEOPETUUYECKHUMH MPEIINOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX TEXHOJIOTHIl U MaTepUaoB.

B mnnane pemieHus 3aqad  BOCHHTAHUSA, Pa3BUTHUS U COLMAIM3AIUH  OOYYarOLIUXCS
MPUHATBIE TPOrpaMMON MO XUMHUHU MOAXOJbl K ONPEAEICHUIO COJEpKaHUs U TOCTPOEHUs
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEILHOCTH: pElIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wmHGOpPMAIMK, HEOOXOMUMBIX I TPHOOPETCHHS OMNbITa IPAKTHYECKOH U
HCCIIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B NO3HAHUU XHUMUMU.

B npaktuke npenogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIero 00Opa3oBaHus, TaK U
Ha YpOBHE cpemHero oOmiero o0pa3oBaHUs, TMPU  ONPENENICHUH  COAEpKATeIbHOM
XapaKTEePUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO TpHu3HAETcss (OPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATETbHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJdbTypbl. C METOAMYECKOW TOUYKM 3pEHUsS TaKOM TMOJIXOI K
ONIPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO AaHHOW TOYKE 3pEHUs TJIABHBIMU IIEJIAMHM H3Y4YeHHUs MpeaMera «XUMHsS» Ha
6azoBom ypoBHe (10 —-11 k1) sIBISIFOTCS:

(hopMHpOBaHHE CHUCTEMbl XUMHUYECKHX 3HAHUN KaK BaKHEUIIEH COCTaBJISIONICH e€CTeCTBEHHO-
HAyYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOHW JEKAT KIIOYEBBIE MOHATHS, (DyHIaMEHTAIbHbBIE



3aKOHBI W TEOPHH XUMHUH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE K IMOHUMAaHHE CYIHOCTH
JTOCTYIHBIX 0000IIEHHI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOpPHEH UuX
pPa3BHUTHS U CTAHOBJIICHUS;

dbopMHUpOBaHHE W paA3BUTHE TMPEICTABICHUA O HAYYHBIX METOJaX II03HAHUS BEIIECTB U
XUMHYECKUX PEAKIUi, HEOOXOIUMBIX ISl MPUOOPETEHUS YMEHUH OPHEHTHUPOBATHCS B MHPE
BEIIECTB W XUMHUYCCKHX SIBJICHUH, MMEIONUX MECTO B TMPHUPOJAC, B TNPAKTHUYECKOH U
MMOBCEIHEBHOMN JKU3HU;

pa3BUTHE YMEHHW W CIIOCOOOB JIEATEIHPHOCTH, CBS3aHHBIX C HAOMIOJCHHEM H OOBSICHEHHUEM
XUMHUYECKOTO HKCIIEPHUMEHTA, COOIIOICHIEM MTPaBUII O€301acHOTO OOpPAIIeHHUs C BEIIECTBAMHU.

Hapsimy ¢ atuM, coneprkaTelibHas XapaKTepUCTHKA LeJIeH M 3a1ad M3y4eHHs TpPEMeTa B
MPOrpaMMe 10 XUMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHUTETAMU
B cucTeMe cpenHero ooOmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUYECKOW KOMIIOHGHTE COJIEpKaHus OOydeHwus,
OPMEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA O0O0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMEHHUSMHU aKTUBHOTO TIOJYYCHHS 3HAHUN M TPUMEHEHUS UX B PEATBHON KU3HU JIIS PEIICHUS
MPAKTUIECKHX 3a7ad.

B cBa3m ¢ 3TUM TpH W3YYeHWH TIpeaMera «XHMHs» JIOMHHHPYIONIES 3HAYCHHE
MPUOOPETAIOT TaKue 1eNIU U 3a7a4uu, KakK:

amanranus  OoO0yJaroImUXCSd K  YCIOBUSAM  JUHAMHYHO  PAa3BUBAIOIIETOCA  MHpa,
dbopMupoBaHNE WHTEIJICKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMooOpa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITCILHOMY TMPHUHATHIO TPaMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CHTYAIlUIX, CBI3aHHBIX C BEIICCTBAMH U UX IPHUMCHECHHEM;

dbopmupoBaHre y OOYYAIOMIMXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIHH ),
MMEIOLUX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUJIOB JEATEIBHOCTHU: PEUICHUs MPOoOiIeM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUI IKOJIOTUYECKOI 06€30M1acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKUX MPOIIECCOB
Ha OpraHM3M 4YeJIOBeKa U MPUPOJHYIO CPELy;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOyyarouuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIE 3HAHUSA MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOJIB30BAaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a y4eOHOW U Hay4yHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(dhopMHpOBaHHE U Pa3BUTHE Yy 00YYAIOMIMXCS aCCOIMATUBHOIO U JIOTHUECKOTO MBIIIJICHHUS,
HaOMIOATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTHU, KOTOpble OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOyYarommxcsi YOSKIEHHOCTH B T'YMaHUCTHUYECKOW HAaIlpaBICHHOCTH
XUMHH, €€ BaXHOH pOJIM B  pEIIEHUH TJI0O0AIBHBIX  MpoOJieM  PalMOHAIBHOTO
MIPUPOIOIONIB30BAHNUS, TOMOJIHEHHS] YHEPreTUYECKHUX PECYpCOB U COXpPaHEHUs MPUPOIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpEKHOTO OTHOLIECHHS K TMPUPOJAE U CBOEMY
3JI0pPOBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN JUI MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBA3AHHBIX C XUMUYECKUMH SIBICHUSMHU.

B yuebHoM muiane cpemnero oOmiero oOpasoBaHus mpeaMeT «XuMus» 0a30BOrO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTn «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee ynCIO 4acoB, OTBEASHHBIX AJIS M3yYeHHs] XHUMHH, Ha 0a30BOM YPOBHE CPEIHETrO
obmiero o6paszoBanus, cocraBiseT 68 yacoB: B 10 kmacce — 34 yaca (1 ywac B Hexeno), B 11
knacce — 34 vaca (1 gac B HeJento).



COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTruyeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer opranuveckol XuMuUU: €€ BO3HUKHOBEHHE, pa3BUTHE U  3HAYCHHE
B MMOJy4YCHUU HOBBIX BEIIECTB U MaTE€pUAJIOB. Teopusi CTPOCHHUSI OPraHUYECKUX COCTUHEHUN A.
M. bytnepoBa, €€ ocHOBHbIEe MOJOXKeHUS. CTPYKTypHBIE (OPMYJIBI OPraHUYECKUX BEIIECTB.
l'omonorus, uzomepusi. XuMUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSIX — OJIMHApPHBIE M
KpaTHBIE CBS3H.

[IpencraBnenue o kaaccupUKaIy OpraHUIECKUX BellecTB. HomMeHkaTypa opraHnueckux
COCMHEHUH (cHCcTeMaThdeckas) W TPUBHAJIbHBIE Ha3BaHUS BAXHEUIIUX TMpeACTaBUTEICH
KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHEPUMEHTAIbHBIC METOIbI M3YUYCHUS BEIIECTB M MX MPEBPAIICHUH: O3HAKOMJICHHE C
o0pasramMu OpraHMYecKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJEITUPOBAHHE MOJIEKYI
OpPraHWYECKUX BEIIECTB, HAOMIOJEHWE W OMHCAaHWE JICMOHCTPAIIMOHHBIX OMBITOB TIO
MIPEBPALEHUIO OPraHUYECKUX BEIIECTB PU HarpeBaHuu (IJIaBjieHue, OOyrIuBaHUE U TOPEHUE).

YraeBoaopoabl

AJKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKUM psia. MeTaH M 3TaH — MpOCTEHIne
MIPE/ICTAaBUTENN aJIKaHOB: (pU3Mueckue M XUMHYECKHE CBOMCTBA (peakluMH 3aMelleHus u
TOpEeHUs ), HaX0XkI€HHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTUYECKUMN Psii. DTUIICH U MPONUIIEH — MPOCTEHIINe
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, TUIPATALIMN, OKHCICHUS U MOJIMMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxanuensl: OyramueH-1,3 m MerwnOyramueH-1,3: cTpoeHUe, BaKHEHIIME XUMHYCCKHE
cBOICTBa (peakuus noauMmepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKHH psia. ALeTuieH —
MPOCTEHIINI PEICTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (pru3nuecKue U XMMHUYEeCKHe CBOMCTBa
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTyISHHUE U IPUMEHEHHE.

Apenbl. beH3oxn: cocraB, cTpoeHHE, (PHU3UYECKHME U XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), TMOJy4eHHE W MpUMEHEeHHe. 1onyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCUYHOCTb  apeHOB. ['eHeTHyeckass  CBsA3b  MEXKAY  YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKH YIIIeBOIOPOAOB. [IpupoauHblii Ta3 U momyTHbie HEDTSIHBIC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: TEeperoHka, KpeKUHT
(TepMuYeckuii, KaTaTUTHUECKUi), mupoiu3. [IpoaykTel mepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroabs U MPOIyKTHI €ro nepepaboTKy.

OKCIEPUMEHTAIbHBIE METO/bl M3YUYEHUs] BEIIECTB U WX NPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu MmiIacTMacc, KaydykoB U pe3uHbl, kouekuuu «Hedpte» u «Yroab», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB W TaJIOT€HOMPOU3BOJHBIX, MPOBEICHUE MIPAKTHYECKONH pPabOThI:
MOJy4eHHUE 3TUIIEHA U U3yYEHUE €ro CBOMCTB.

Pacuérnnie 3agaum.

Boerunicnenuss mo ypaBHEHHMIO XUMUYECKOW peakuuu (Maccel, 00BEMA, KOJIMYECTBA
MCXOJHOTO BEIIeCTBA WM MPOAYKTa pEaKIMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).




Kucaopoaconep:xamme oprannyeckue coeAuHeHUs!

[IpenenpHble OAHOATOMHBIC CHHPTHI. METAaHOI W ATAaHOJ: CTpPOCHHE, (PU3HYECKHE U
XMMHMUYECKHUE CBOWCTBA (pEakUUU C aKTUBHBIMU MeETaJlJIJaMH, T'aJJOT€HOBOJOPOJaMHU, TOPEHMUE),
npuMeHeHne. BoaopoiHele CBSA3M MEXIy MOJIEKyJaMu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHu3M 4YeJIOBEKa.

MHoOroaToMHbl€ CHHUPTHL. OTHJIEHIJIMKONb M TIULEPUH: CTPOCHUE, (PU3MUECKUE U
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peakus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHwe riaunepuHa U
STUJICHTJIUKOJIS.

@DeHoI: CTPOEHUE MOJIEKYNbI, (PU3MYEeCKHEe M XHMHUYECKHME CBONCTBA. TOKCHYHOCTD
¢denona. [lpumenenne penomna.

Anbnerunpl U kemowuwl. Dopmanblaeruj, ameTaabAerui: CTpOeHHE, (QU3NYECKHe |
XMUMHMUYECKHE CBOWCTBA (PEaKIMH OKHCIEHUS W BOCCTAHOBJICHMS, KAa4€CTBEHHBIE DPEaKIIMH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE TIpeETbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbHHAsI U YKCYCHasi KHCIIOTBI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs KJlacca KUCIIOT, PeaKIIUs
sTepuduKanmum), MoyyyeHue u mnpuMmeHeHue. CreapuHOBasi M OJIEMHOBAas KHUCJIOTHI Kak
MPEACTABUTENHN BBICITUX KapOOHOBBIX KHCJIOT. MbUTa KaK COJU BBICHINX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 3¢upbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. I'Mapoin3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KilacCH(pUKAIM YIIIEBOA0B (MOHO-, TU- U TIoJIMcaxapuibl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcuaom Mmenu(Il), okucieHne amMMUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIIOKO3bI), HAXOXJICHHE B TPUPOJIE,
puUMeHeHue, buosnoruueckas poib. otocunte3. Opykro3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemmronosa kak npupojaHbie noaumepbl. CTpoeHHe Kpaxmaia U IeJITI0N03bI.
duznyeckue U XMMHUYECKUe CBOMCTBA Kpaxmaina (TUIpoJIn3, KayeCTBEHHAs peaklus ¢ HOJIOM).

OKCIIEpUMEHTANIbHBIE METOJIbl M3y4YeHMs] BEUIECTB W MX MPEBpPAILEHHUI: MpOBeIeHUE,
HaOMOJICHNEe W OMMCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaueCTBEHHBIE
peaKiuu OJHOATOMHBIX CIHUPTOB (OKUcIeHHe d3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHBIX
cnupToB (B3ammojelcTBue riunepuHa ¢ ruapokcuaom menu(ll)), ampaernmoB (oKuciaeHUe
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) m rumpoxcumom wmeau(ll), B3ammopeicTBue
KpaxMaja C HOJOM), IPOBEJICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnbie 3aiauu.

Borunicnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccel, 00BEMA, KOJIMYECTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCoIepKale OPraHndecKie COSAMHECHMUS.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe OpraHnueckrue coequHeHus. Gu3nueckue 1 XMuMUYeCcKue
CBOMCTBAa aMUHOKHCIOT (Ha mpuMepe IHIMHA). buonorumueckoe 3HauU€HHWE AMHHOKHUCIIOT.
Ilenrtuapl.

benku kak TpuUpOJIHBIE BBICOKOMOJEKYISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTHUYHasi CTPYKTypa OenkoB. XHUMHUYECKHe CBOICTBa OENKOB: THUIAPOJM3, IeHATypalus,
KaueCTBEHHbBIE PEAKIIH HA OCIKH.

DKCIIepUMEHTAILHBIE METOJbl M3YYEHHs BEIIECTB M WX MPEBpAlleHUW: HaOMIOJeHUE U
OTIMICaHHE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OENKOB IMpPU HArpeBaHUM, IIBETHHIC
peaxiuu OeIKoB.

BricokomolieKkyJIsipHbIe COeTMHEHH S




OcHOBHbBIE TIOHATUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHWI: MOHOMEp, IOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHSAs MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI — [TOJIMMEPU3ALUs U ITOJMKOHICHCAIIHSL.

OKCIIEpUMEHTAJILHBIE METO/bl M3YUYEHMs BEIIECTB U MX NPEBPAIICHUN: 03HAKOMJICHHE C
o0Opa3aMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpeIMETHBIE CBSI3H.

Peanuzanus MexInpenMeTHBIX CBSI3eH NpU M3y4eHUM opraHuueckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4YEpe3 HCIOJIb30BAHHWE KaK OOLIMX E€CTECTBEHHO-HAY4YHbIX NOHSATHM, Tak U
MOHATHM, SABJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TIOHSTHS: SBJICHHE, HAy4dyHbI (aKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaliW3, CHUHTE3, KiIacCU(PUKAIMs, TMEePUOAUYHOCTh, HAOIIOJACHNE, W3MEpEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: Matepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPTeTUUECKUIl YPOBEHbD,
BEIIECTBO, T€JO, 00BEM, arperaTHOEe COCTOSIHHUE BEUIECTBa, (PU3NYECKUE BEJIUYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: kimerka, opranusMm, Ouocdepa, oOMEH BemiecTB B OpranusMe, (POTOCUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbL, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: nuiieBble MPOAYKThI, OCHOBBI PAallMOHAJIBLHOTO MUTaHUS, MOIOIINE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHYECKAS XUMMUAA

Teoperudyeckne 0OCHOBbI XMMHH

XUMHYECKUN JJIeMEHT. AToM. Sapo aTtoma, W30TONBI. DIJIEKTPOHHAs 00O0JIOYKA.
DHepreTUYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTany, s-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHus: JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepmognueckuit 3akoH u Ilepmoanueckas cucrtemMa XUMHUYECKUX dieMeHTOB [l
N. MengeneeBa. CBsi3b NEpUOIUYECKOTO 3akoHa W Ilepumonnueckoid cHCTEMbl XUMUYECKHUX
anementoB JI. M. MeHneneeBa ¢ COBpEMEHHOM TEOpHUEHl CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpyInaM U neprojaM. 3Hau€HHUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabl XuMHUeCKOW CBsI3U (KOBaJeHTHAs
HEMoJIApHas U TOJSpHAasi, MOHHAsA, MeTauimyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM U JOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIIeHUs. FIOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAUNIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonarue o nucnepcHbIX cucteMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOPBl. MaccoBast 10Jis
BEILIECTBA B pacTBOPE.

Knaccudukanuss Heopranuueckux coenuHeHuil. HomeHknatypa HEOpraHMYECKUX
BellecTB. ['eHeTnyeckass CBSI3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKANUX K PA3THUUYHBIM
KJIacCcaM.

Xumuueckas peakiusa. Kmaccudukanus XUMHUYECKUX pEaKIHMid B HEOPraHUYECKOW U
OpraHMYEeCKOM XUMHH. 3aKOH COXpaHEHUs] MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUU MPU XUMUYECKUX PEAKIIMSIX.



CkopocTh peakiuu, €€ 3aBUCHMOCTb OT pa3IMyHbIX (hakTopoB. OOpaTHMbIE pPEaKIUH.
Xumuyeckoe paBHOBecue. DakTOpPbI, BIUSAIOINIME HAa COCTOSHUE XUMHUYECKOTO PAaBHOBECHUS.
[Tpunnun Jle larense.

OnexTponuTHdeckas aucconmanus. CuinpHbIe W cialbbie 3MeKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIasA, HEUTpabHAas, IEJI0YHAs.

OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCHEPUMEHTAIbHBIC METOJIbI M3YYCHHS BEIIECTB M WX NPEBPAIICHUM: JEMOHCTPALIHS
tabimn «Ilepromudeckas cucrtemMa xumudeckux aieMeHToB J[. WM. MeHneneeBa», u3ydeHHe
MOJIEJIE KPUCTAUIMUECKUX pemEéToK, HaOMI0eHHEe W OINHUCAaHWE JIEMOHCTPAI[MOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE TEPOKCUAA BOJOPOJAa B TPHUCYTCTBHH KaTallM3aTopa,
OTIpe/ieJIEHUE CPeJlbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpPOBEACHUE MpaKTU4YEeCKON paboThl «BiusHue pa3nuyHbIX (PAKTOPOB Ha
CKOPOCTh XUMHUUYECKON PEaKIIUM.

PacuérHble 3amauu.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKIUH, B TOM YUCIIE TEPMOXUMUUYECKUAE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI JIOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hewmeranmnsr. [Tonoxxenne nemetaiios B [lepronnyueckoit cucteMe XUMUYECKUX DJIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpOCHHsI aromMoB. Du3nyeckue CBOWCTBA HEMETAJIOB.
AmtoTponsi HEMETauIoB (Ha IpUMEpPE KUCI0poa, cephl, hochopa u yriaepoaa).

XWMHUYECKHE CBOWCTBA BAKHEWIIMX HEMETAUIOB (TAJIOTEHOB, cephl, a3ora, (ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpumeHeHne BaXHEUIINX HEMETAIJIIOB U UX COCAMHEHU.

Mertamnel. [lonoxxkenue MetaiuioB B llepuoanyeckoil cucteMe XMMUYECKUX 3eMeHTOB /I,
N. MenneneeBa. OcoOEHHOCTH CTPOCHHSI AJICKTPOHHBIX 000J104eK aTOMOB MeTauioB. Oomue
¢uzuveckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKECHUN
METaJJIOB.

XWMHUYECKHE CBOMCTBA BAXXHEHIIMX META/UIOB (HATpWM, KaJlWid, KaJbllUid, MarHHi,
ATIOMHUHHM, IUHK, XpPOM, KeJe30, Me/Ib) U UX COCTUHEHHIA.

O61ue crnocoObl Noay4eHus MeTamioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCIIEpUMEHTANIbHBIE METOJIbl M3YYEHUsS] BELIECTB W MX MPEBPALIEHUIN: H3ydCHHE
KoJulekuuu «MeTauibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3aa4, HaONIOJIeHUE ¥  ONHCAHHWE JEMOHCTPAlMOHHBIX U  JAOOPAaTOPHBIX  OIMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPaMH KHCIOT U LIEJIOYEH, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnnie 3agaum.

Pacuérbl maccel BemiecTBa Wi o0bEMa ra3oB MO HM3BECTHOMY KOJWYECTBY BEIECTBA,
Macce wid o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEILIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xumun B o0ecrieueHUN SKOJOTHYECKOM, SHEPreTHUYeCKON U MUIIEeBON 0e30MacHOCTH,
pa3BUTUU MeAUIMHBL. [loHATME O HayuyHBIX METOJaX I[IO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuum.

[IpencraBienuss 00 OOMMX HAyYHBIX TMPUHIUNAX TMPOMBIIUIEHHOTO TMOJTYYCHHUS
BOKHEMIIINMX BEUIECTB.

UenoBek B MHpE BEIIECTB M MAaTE€pUAlOB: BaKHEHIINE CTPOUTENbHBIE MaTepUAIbI,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHalbl JUisl 3JIEKTPOHUKH,
HaHOMATEPHUAIIbl, OPraHUIEeCKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHS ¥ 370pPOBbE YENOBEKA: IMPAaBWJIA HMCIOJIb30BAHUSA JIEKAPCTBEHHBIX IpENnaparos,
npaBuiia 0e301acHOTo HCIIOJIb30BAHUS MpenaparoB OBITOBOIA XUMUH
B MOBCE/IHEBHOM KU3HHU.




MexnpeIMETHBIE CBSI3H.

Peanuzanus MEXIpEeIMETHBIX CBSI3€H NMPH M3Y4EeHUH OOIIEH U HEOPraHMYECKOW XMMHUU B
11 xmacce OCyIIECTBIISCTCS Yepe3 MCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHITHA,
TaK U MOHSTHUM, SBJISIFOINIUXCS CUCTEMHBIMH JJIsl OTJICABHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO61re ecTeCTBEHHO-HAYYHBIC MIOHSITHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUSI, aHATIU3,
CUHTE3, Kiaccudukanus, MNePUOJUIHOCTb, HAOMIOACHUE, SKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHUE, SIBJICHUE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, U30TOTI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPTETHUYECKUI YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kieTka, opraHmsM, 53KOoCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpTraHU3Me.

['eorpadus: MuHEpabl, TOpHBIE TTOPObI, MOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonmorus: XuMu4uecKasi IPOMBIIIIEHHOCTh, METAJLTYPIusi, TPOU3BOACTBO CTPOUTEIHHBIX

MaTcpuaioB, CEIIbCKOXO03SMCTBEHHOE MMpoOn3BOACTBO, nUumicBas MMPOMBIINIJICHHOCTD,
@apMaHCBTI/I‘-IGCKaﬂ MMPOMBIIIJIICHHOCTD, Mpou3BOACTBO KOCMETHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTepuaios, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XHMMHWHU HA
BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHMA
JIMUYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS OOYUYaIOIIMMUCS
MporpaMM CpeIHero oO0Iero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Haydno-mMeronuveckoii OCHOBOW [isi pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpesiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBHM C CHCTEMHO-IEATEIbHOCTHBIM IOJIXOJAOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJNbTaTOB OCBOCHUS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero ooiiero o0pazoBaHus
BBIJICTICHBI CIIEIYIOIINE COCTABIIAIOIINE:

OCO3HaHHE OOYYAIOMIMMHCS POCCHMCKONW Tpa)IaHCKON HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJICHANPaBJICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHUW JTMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEW U UCTOPUUECKUX TPAAULINIA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYy4aroluXcs PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH
[[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0paszoBaHUs;

HaJIW4ue TPABOCO3HAHUS SKOJIOTHYECKONW KYIbTYyphbl M CIHOCOOHOCTM CTaBUTh LEIH U
CTPOUTH KU3HECHHBIE MJIaHBI.

JIM4HOCTHBIE pE3yJabTaThl OCBOCHHS TpeaMeTa «XUMHS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCHUTATENFHOW JEATENHbHOCTH B COOTBETCTBUUM C TYMAHHCTUYECKUMH,
COLIMOKYIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJealaMd  POCCHUHCKOTO
IpaXIaHCKOTO 0O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMH M TpaBUIAMH TOBEACHUS,
CHOCOOCTBYIOIIMMH TPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHUS
JTUYHOCTH 00YJarOIINXCsl.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHSI MpeaMeTa «XHUMHUS» OTpakalT cHopMHUPOBAHHOCTH
OTIbITA TIO3HABATENILHOM M TPAKTHUECKON JESITeIhbHOCTH OOydYaloIUXcs IO peaTn3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM UHCIIE B YaCTHU:

1) rpaaaHCKOro BOCUTAHUSA:



OCO3HAHUS 00YYAIOMIMMICS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKCHHUS K
3aKOHY W MPABOTIOPSAKY;

MPEJICTABJICHHUSI O COIMAIBHBIX HOpMaxX M TMpaBWJIaX MEKIUYHOCTHBIX OTHOIICHUHA B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOHW JEATEIHHOCTH MPHU CO3/IaHUU YIEOHBIX TIPOSKTOB,
pelIeHnn y4eOHBIX U MMO3HABATEBHBIX 33144, BEITIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTBI JIPYTHX
[IPY aHATTN3€ PA3JINYHBIX BUJIOB YICOHOU JEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUS

IIEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY M HAYYHOMY HACJICIUI0 OTEYCCTBEHHOM
XUMUH;

YBOXCHHSI K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHH W TPAKTHUYECKOTO TPHUMEHCHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTYDKCHUS HAyKH €CTh pPe3yJbTaT JJTUTCIBHBIX HAOIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTIOMCKOB, IOCTOSIHHOTO TPY/a YIEHBIX U TPAKTHKOB;

WHTEpeca W TI03HABATCIHHBIX MOTHBOB B TOJIYYCHHH W TOCIEAYIOIIEM aHaIn3e
WH(OPMAIIAN O MEePEIOBIX JOCTHKCHHUSIX COBPEMEHHONW OTCUSCTBEHHOW XHMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3THICCKOTO ITOBECHHUS,

CIIOCOOHOCTH  OIICHWBATh CHUTYallMHM, CBS3aHHbIE C XUMHYECCKHMH  SIBJICHHSIMH,
¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSCh HA MOpPAIbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TIOBEJECHWE M TIOCTYNKH CBOWX TOBApHINEH C TO3UIHMA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYITKOB;

4) popMupoBaHUsI KYJIbTYPbI 3[I0POBbSI:

MMOHMMAaHMs IIEHHOCTEH 3I0pOBOrO0 M 0€30MacHOr0 00pas3a KWU3HHM, HEOOXOIUMOCTH
OTBETCTBCHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOMIO/IeHNs TPaBUJI OE30IMaCHOTO OOpaIleHUs C BEIIECTBAaMH B OBITY, MOBCETHEBHOMN
JKU3HU U B TPYJIOBOM JICATSIIBHOCTH;

MMOHMMAHMUS IICHHOCTH TIPaBWJI HWHIWBHIYyaIbHOTO M KOJUICKTHBHOTO 0O€30I1acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHHUS IOCJICJICTBUHA W HENPHUATHS BPEIHBIX NPUBBIYCK (YHOTPEOJICHUS aIKOTOJIS,
HApPKOTHKOB, KYpEHH);

5) Tpy10BOro BOCIIUTAHHUS:

KOMMYHHKATHBHOM KOMIICTCHTHOCTH B  Yy4eOHO-HCCIICAOBATEILCKON JCSITEIbHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTUE B PEIICHUM NPAKTUYECKUX 33734 COIMAIBHOM
HAIPABJICHHOCTH (B paMKaX CBOET0 Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUCHHIO MPOQPECcCHUil Pa3IMYHOTO pojJia, B TOM 4YHCJIC Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBOKEHHUSI K TPYAY, JIOASAM TPY/a U pe3yiabTaTaM TPYJIOBOH JIEATSIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUAYAJIbHOW TPACKTOPHH OOpa30BaHMS,
Oymyuieit mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX MIAHOB C YYETOM JMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

HKOJIOTHYECKHU 11e1ec000pa3HOro OTHOIIEHHS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MOHUMAaHHS TI00ATBHOTO XapaKTepa AKOJIOTHUECKUX MPOOSieM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATBHOU CPEIBI;

OCO3HaHHUS HEOOXOJMMOCTH UCTOIB30BAHUS JOCTIKCHUM XUMHH ISl PEIICHUS BOIIPOCOB
paIMOHAIBLHOTO MIPUPOAOTIONB30BAHUS;



AKTUBHOTO HEINPUATUS ACHUCTBUM, NPUHOCAIIUX BPEH OKPYKAKOLIECH NPUPOJIHOW Cpene,
YMEHHUsI MPOTHO3UPOBATHh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MPEIIPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYNbTYpbI, OIbITa
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLUAIbHON MTPAKTHKE, CHOCOOHOCTH Y YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEeHHOCTH HAYYHOI O MO3HAHUS:

C(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOW MTPAKTUKU;

MIOHUMaHMs creuu(UKU XMMHM KaK HayKd, OCO3HaHHs €€ poiau B (HOpMHUpPOBAHHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHHS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpY>KaIoLIEM
MHpE KaKk O €JUHCTBE MPHUPOAbI M UEIOBEKa, B MO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH WU
pelIeHny TpodiieM COXpaHEHUsl PUPOIHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B 0COOOW 3HAUMMOCTH XMMMM JJIsi COBPEMEHHOW LMBWJIM3ALMU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH I100aTbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBO,
SHEPreTHYecKOoM, MUIIeBOW M JKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHny yCIOBUM YCHEIIHOTO TPyla U SKOJIOTMYECKH KOM(POPTHON JKU3HM KaXKIOTro YjieHa
o0111ecTBa;

€CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB IO3HAHMUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS TS
aHaJin3a U OOBACHEHHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHUs AeaaTh 000CHOBAHHbIE 3aKIFOUEHHUS HA OCHOBE HAYUHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENIBHO MCIIOJB30BaTh XUMUUECKHE 3HAHUS JUIsl PELIeHUs TpodiieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpEca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIHOCTH;

TOTOBHOCTH W CIHOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUI0 M CamMoOOpa3oBaHHIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHHM B COOTBETCTBUM C JKU3HECHHBIMHU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTAM Tpylda B pa3IMuHbBIX cdepax NpoQecCHOHATBHOM
JESITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MetanpeaMeTHble pe3ylbTaThl OCBOSHHUS Y4eOHOTO mpeameTa «XUMHUS» Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHus BKIIFOYAIOT:

3HauYuMBble i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYUAIOIIUXCS MEXKAUCHUTIIMHAPHBIE
(MexmpeMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U creuu(puKy METOI0B MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO,
SHEprusi, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (haKT, MPHUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC yueOHbIe JIEUCTBUS (To3HaBaTENbHBIE, KOMMYHUKAaTHBHBIE,
perynaTuBHbIe), obecreynBaronie QGopMuUpoBaHHEe (QYHKIHOHATHHOW TPAMOTHOCTH U
COIIMANIFHOM KOMIIETEHIINH 00yJatoluXcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ WCIOJIb30BaTh  OCBOGHHBIE  MEKIUCIUILUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHbIEe YyueOHBIC NEHCTBUS B TO3HABATENHLHOU U
COIIMAIbHOM MPAKTHUKE.

MetanpeaMeTHble pe3ylbTaThl OTPAXKAIOT OBIAJCHUE YHUBEPCAIBHBIMU YYEOHBIMH
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUSMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:



CaMOCTOSITENIBHO  (pOpMYIIUpPOBaTh U aKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsTh 1LeNId JACSITeIbHOCTH, 3ajaBas MNapaMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU 1IEJISIMH;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TMPUEMBI JIOTUYECKOTO MBIILJICHUS — BBIICITH
XapaKTepHble TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TOHSTHS ISt 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KTacCU(DUKAIIMH BEIECTB M XUMUYICCKIX PEaKIIHIA,

yCTaHABJIMBATh PUYUHHO-CIICJICTBEHHBIC CBA3U MEXITY U3Y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pACCYKJEHUs (MHAYKTUBHBIC, JCIYKTUBHBIC, [0 AHAJIOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M NPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHSIX, (OPMYIUPOBATH
BBIBO/IBI U 3aKJTIOUCHUS;

MIPUMEHSTHh B TIPOIIECCE MO3HAHMS, UCIIOJIH3YeMble B XUMHU CHUMBOJIMUECKHE (3HAKOBBIE)
MO/IENH, PEe0OPa30BHIBATh MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUYECKOW PEaKIUH — TPU PEIICHHH Y4eOHBIX
MO3HABATENBHBIX M MPAKTHYECKUX 3a]a4, MPUMEHSITh Ha3BaHHBIE MOJICIIbHBIC MPEICTaBICHUS
JUTSI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMUUECKUX PEAKITUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIH;

dbopmynupoBaTh 1€MW H 3aJa4d  WCCIEAOBAHMS, WCIOJIB30BAaTh IOCTABJICHHBIE U
CaMOCTOSITEIFHO CHOPMYIIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JuTsi POPMHUPOBAHUSI TUTIOTE3HI TIO TPOBEPKE MPABIIIHHOCTH BHICKA3bIBAEMBIX CY)KJICHUH;

BIIQJIETh HABBIKAMH CaMOCTOSITEJIPHOTO TIUIAHUPOBAHUS M TPOBEJCHUS YUYECHUUYECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHHUECKOW WCCIICIOBATEIBCKOH W TPOCKTHOM JEATEIHLHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB O3HAHUSL.

3) pabora ¢ undopmanmei:

OpUEHTHPOBAThCA B PA3IMUHBIX HMCTOYHMKaX HHpopManuu (HAYy4HO-TIOMYJIsIpHAS
JuTepaTypa XMUMHYECKOrO COJepXaHHus, CHpaBO4YHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(MOPMALIMIO PA3IUYHBIX BUIOB M (OPM TMPEACTABICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampochl M MPUMEHSATh pPa3IMYHbIE METOJAbl MPH TOUCKE U OTOOpE
uHhopMaluu, He0OXOAUMOM JJIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCHOJIB30BAaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIBHO BBIOMpATh ONTHUMATIbHYIO (OpMYy HpelcTaBieHHUs WH(GOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAYUYHBIM S3bIK B KadecTBE CpeACTBa NpuU padoTe ¢ XUMHUYECKOH
uHpopMaluel: TPUMEHATh MEXMpeAMEeTHbIe ((uU3nuecKkue M MaTeMaTH4ecKHe) 3HaKH U
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUYECKUE CPEJICTBA HATTISITHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMY J1eiCTBUAMM:

3alaBaTh ~ BONPOCHI IO  CYIIECTBY OOCYXJaemMoi TeMbl B  XOJe Juajiora
W/WIM TUCKYCCHUU, BBICKA3bIBaTh HJEH, (OPMYIHPOBATH CBOU TMPEUIOKEHHS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHOM 3a]1a4H;

BBICTYNIATh C MPE3EHTALMEl pe3ylbTaTOB MO3HABATEIbHOM NEATEIBbHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHMKAMU TIPU BBINOJHEHHUH XHUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,



peanu3anuu y4eOHOTO MPOEKTA u hopMyIHpoBaTH BBIBO/IbI
[0 pe3yiabTaTaM IPOBEAEHHBIX HCCIECIOBAHUN IYTEM COTJIACOBAHUS IMO3UMLMKA B XOJE
oOCyKJeHHs 1 0OMEHa MHEHUSIMHU.

OgBiajeHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ICTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYLIECTBJISTH CBOIO IO3HABATEIBHYIO JESTEIIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJMMOCTH KOPPEKTHPOBATH
IpeiaraéMblii aaropuT™ AEMCTBUM MPHU BHIIIOJHEHUM YY4EOHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHHA O
BELIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYLIECTBIISITh CAMOKOHTPOJb CBOEM [JEATEIbHOCTH Ha OCHOBE CaMOAHalIM3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTtHBbIe pe3yabTaThl OCBOEHHUS Kypca «OpraHrudecKas XuMHUs» OTPaKaroT:
c(hOpMUPOBAHHOCTH MPEJICTABICHUNA O XMUMUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYTHOM

KapTUHBI MUPA, POJIU XUMUU B TIO3HAHUU SBJICHHUH MPUPOJBI, B (GOPMUPOBAHUH MBIILUICHUS U

KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW MJid perieHus

MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U

MPUPOIHON Cpee;

BJIAJICHUE CHCTEMOM XUMHYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIArAOIINeE
MOHATHS (XUMUYECKUHN 3JIEMEHT, aToM, 3JIeKTpOHHAsi 000JI04YKa aTromMa, MOJIEKyJa, BaJIeHTHOCTb,
ANIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYINa, pajuKal, H30Mepus, HW30Mepbl, TOMOJOTMYECKUN psAl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPO U a30TCOJEpKAIINE COCIUHEHHS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHHUYECKUX
BemecTB A. M. byrinepoBa, 3akOH COXpaHEHUSI MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKAallhe B OCHOBE NOHUMAaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOrMYecKue CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM MCIOJIb30BaHUH BaXKHEUITNX OPraHMYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKK MOHSATUH, YCTAaHABJIUBATD
UX B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITMCAHUU COCTABA, CTPOEHUS U
MpEeBpaIICHUH OPraHM4YeCKUX COEIUHEHU;

cOpMUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISI COCTABJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WIUTFOCTPALIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIUBATh MPUHAICKHOCTh U3YYECHHBIX OPraHUYECKUX
BEIIECTB MO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIIe COeAUHEHUN
(YrneBoopopl, KUCIOPOA M a30TCOAEpXAallhe COEAWHEHHUS, BBICOKOMOJEKYISPHbBIE
COeIMHEHUs), JaBaTh UM Ha3zBaHuA o cuctemarnudeckoil HomeHkiatype (IUPAC), a Ttakxe
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOIHIIEH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIUIEpUH, (QeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KHUCIIOTa, TIOKO3a, (hpYyKTO3a,
KpaxmaJi, 11eJITI0J103a, TJIULHH);

chOPMUPOBAHHOCTh YMEHHSI ONPENENATh BHUABl XUMHUYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUSX (OAMHAPHbBIEC U KPATHBIE);



C(OPMHUPOBAHHOCTh YMEHHS HPUMEHSTH MOJOXKEHUS TEOPUU CTPOCHHS OPraHUYECKUX
BemiectB A. M. byriepoBa 11t 00bsSCHEHHS 3aBUCHMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (HUIUYECKUE U
XMMHMUYECKHUE CBOWCTBA TUIMYHBIX NIPEJICTABUTENIECH PA3IUYHbBIX KIACCOB OPraHUYECKHUX BEILECTB
(meTaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJ, ITUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHl1, MypaBbuHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0JIo3a, aMHHOYKCYCHas KHCIIOTa), WJUIFOCTPUPOBATH
IFEHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHUSMU COOTBETCTBYIOIMX XMMUYECKUX peakUuil ¢
WCTIOJIb30BAHNUEM CTPYKTYPHBIX (POPMYIT;

Cc(OPMHUPOBAHHOCTh yMEHHS XapaKT€PHU30BAaTh HCTOYHUKU YIIIEBOJAOPOJHOTO  CHIPHS
(HegTb, TPUPONHBIM Ta3, yroiyib), CHOCOOBI MX MEPEpadOTKHM W MPAKTUYECKOE NPUMEHEHHE
MIPOJIyKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUN TNPOBOJUTH BBIYMCICHHUS [0 XWMHYECKUM YpPaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY 0JIHOTO u3 MCXOHBIX BEIIECTB
WM MPOJIYKTOB peaKun);

c(hOopMUPOBAHHOCTh YMEHHUH BIAJECTh CUCTEMOW 3HAaHMK 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPU M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(naOnroneHue, W3MEpeHUe, OKCIEPUMEHT, MOJEIMPOBAHKUE), HCIOJIb30BAaTh CUCTEMHbIE
XMUMHYECKHE 3HAHUSA JUI IPUHATHS PELIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COOIIOATh MpaBUia MOJIH30BAHUS XUMHUYECKON TOCYAOU U
1a00paTOPHBIM 00OPYIOBAHKEM, a TAKXKE MPaBHIa OOPAIICHHS C BEIECTBAMHU B COOTBETCTBUH C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpPMUPOBAHHOCTh YMEHUH I[JIAHUPOBATh M BBIMOJHATH XUMHUYECKUNA SKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BELIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAaKIMH OpPraHMYECKUX BEIIECTB, JIeHATypauus OElKOB IpHU
HarpeBaHUH, [[BETHbIE PEaKIUU OEJTKOB) B COOTBETCTBUHU C MPABHJIAMHU TEXHUKH 0€30MaCHOCTHU
mpu oOpallleHuy ¢ BellecCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, IPEICTABISTh PE3YIbTAThI
XMMHYECKOTO DKCIepuMeHTa B (opMe 3alluCH YpaBHEHUH COOTBETCTBYIONIMX pEaKUHUi U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTaTOB;

chOpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(OpMaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpelICTBAa MaccoBOi MHpopmaiuu, UHTEpHET U Apyrux);

chOpMUPOBAHHOCTh YMEHUH COOMIONATh MpaBHJIa HKOJOTMYECKH I1e1eco00pa3Horo
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B IENSIX COXPAHEHUS CBOEro 370pPOBbS U
OKpYXarollel MPUPOIHON Cpelibl, 0CO3HABATh ONMACHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3MBbI
ONIpeeNEHHBIX OPraHMYECKUX BELIECTB, MOHMMas cMbica mnokazarens [IJIK, mosicHATe Ha
puMepax crocoObl YMEHBIICHHS] U MPEIOTBPAIICHUS UX BPEIHOTO BO3JIECHCTBUS HA OPraHU3M
YEJI0BEKa;

JUIs 00y4YarolUXcs C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB M XMMUYECKUX SIBJICHUI;

JUISL CIIETIBIX M CIa00BUAAIIMX O0YYaIOLIUXCs: YMEHHUE HCII0JIb30BaTh Pelibe(hHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaitns ns 3anucn Xxumuueckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS Kypca «O011ast 1 HeOpraHMUecKasi XUMHs» OTPaKaroT:
C(OPMHUPOBAHHOCTh MPEJACTABICHUNA: O XHMHUYECKOH COCTaBIAIOLICH €CTECTBEHHO-

HAayYHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBJICHUN MPHPOJbI, B (HOPMUPOBAHUU

MBILIUIEHUS! U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s



pelIeHusl MPAaKTUYECKUX 3a/ad W SKOJIOTHYECKH OOOCHOBAHHOTO OTHOWIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpELE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIArAIOIINE
MOHATHS (XMMUYECKHI DJIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OpPOHUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBIM OOBEM, BaJCHTHOCTb, JJIEKTPOOTPHIIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XHMMHYecKas CBs3b (KOBaJE€HTHas, HWOHHAasg, MeETaJNIM4yecKas, BOJOpOJHAs),
KpUCTAJUIMYECKass  peIIETKa, THUIIBI XWMHMYECKMX  PEaKUHi, pacTBOpP,  IJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, MIEKTPOJUTUYECKAS IUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XMMHMUYECKOM  peaklMH, XUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
3NEKTPOJUTUYECKON auccouuanuu, nepuoandeckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpaHEHUsI MAacChl BELIECTB, 3aKOH COXPAaHEHHs U IPEBPALICHUS DHEPIMHU IIPH XUMHUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHM S3bIK XHUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXale B OCHOBE IIOHMMAaHMs IPUYMHHOCTH M CHCTEMHOCTH XMMHUYECKUX SIBJICHHM,
(hakTOJIOrMUeCcKre CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCMOJIb30BaHUU
BAYKHEHIIINX HEOPTaHUYECKUX BEIECTB B OBITY U MPAKTUYECKON IEeATEIHHOCTH YEI0BEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIATh XapaKTepHbIE MPU3HAKK MOHATUH, YCTaHABJINBATD
MX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIHME INMOHATHSA MPHU ONHCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPAILCHUN;

c(OpPMUPOBAHHOCTh YMEHHI MCIOJIB30BaTh XMUMHUYECKYI) CHUMBOJIMKY JUISI COCTaBJIICHHS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX pEaKIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHManbpHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BeEIIeCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHAK, Fali€éHas W3BECTb, HEram€Has W3BECTb, IUTHEBAs COJA, NUPUT H
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUHN ONPEENATh BAJIEHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHA,
MeTajyinyeckasi, BOJOPOJHAs) B COCIUHEHUSAX, TUIl KPUCTAJUIMYECKOW PEHIETKH KOHKPETHOIO
BellecTBa (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH NMPUHAAJICKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBy K OMPEJeIEHHOMY KJIacCy/TpyIIe CoeIMHEeHUN (IPOCThIe BEIECTBA — METAILJIbI U
HEMETaJlIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh ~YMEHUU  pacKphIBaThb CMBICH Iepuoguueckoro 3akoHa [l
W. MenneneeBa # JI€MOHCTPUPOBATH €ro CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu3OBaTh  JJIEKTPOHHOE CTPOEHHE  AaTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mepuonoB lleproandyeckoil CUCTEMBbI XUMUYECKUX 3J€MEHTOB /l.
. MenneneeBa, UCIOAb3Ys MOHATHA «S-, P-, O-3JE€KTPOHHBIE OPOHMTANIN», «IHEPrETUYECKHUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX SJIEMEHTOB M HX
COoeIMHEHUH 1o mnepuojam u rpynnam l[lepuoauueckoil CUCTEMBl XUMHYECKHX 3JE€MEHTOB /.
H. Menneneena;

chOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUUECKHUE CBONCTBA
HEOPraHMYECKUX BELIECTB Pa3iIUYHBIX KJIACCOB, NMOATBEP)KIATh CYLIECTBOBAHUE I€HETUYECKOU
CBA3U MEXKJY HEOPraHWYECKMMH BCILIECTBAMU C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUN;

Cc(OPMHUPOBAHHOCTh YMEHHs KJIACCU(PUUUPOBATH XUMHUYECKHE PEAKIMH IO Pa3InYHbIM
IpU3HAaKaM (YUCIy M COCTaBy pearupyrouiMx BeIIeCTB, TeMIoBoMY 3((eKTy peakuuu,
M3MEHEHHIO CTENIeHEN OKUCIIEHNUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YIaCTHIO KaTaau3aropa);

c(OPMHUPOBAHHOCTh YMEHHMI COCTABJISTh YPaBHEHUS PEaKIUil pa3IUyHbIX TUIIOB, MTOJIHBIE
U COKpAIlI€HHBIE YPaBHEHUS PEaKIMH MOHHOTO OOMEHa, YUUTBIBas YCIOBHS, IPH KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,



c(OPMHUPOBAHHOCTh YMEHUW MPOBOJIUTH PEAKIMH, TOATBEPKIAAOIINE KaueCTBEHHBIH
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuii MoCPEeICTBOM COCTAaBJICHHS SJIEKTPOHHOTO OajlaHca ATUX PEaKINi;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHITH 3aBUCIMOCTh CKOPOCTH XHMHYECKOW PEaKIUu OT
pa3nMYHBIX (PAKTOPOB; XapaKTep CMENICHHS XUMHUYECKOTO PAaBHOBECHUS B 3aBHUCHMOCTH OT
BHelHero Bo3aercTeud (nmpunuui Jle Ilarense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE MTPOIECCHI, JIeXKAIIUe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJIy4€HHUS CEpHOM KHUCIOTBhI, aMMHaka, a TakKXke CPOPMUPOBAHHOCTD
MpEeACTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIIAX U SKOJOTHYECKUX MpoOIeMax XHMHUYECKOTO
MIPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh yMEHHI TMPOBOJWUTH BBIYMCIEHUS C HCIOJIH30BAHUEM TOHSITHUS
«MaccoBasi JIoJisl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMUYECKHX
peakusax, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
U 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAaHHOCTh YMEHUH COOJIOATh TpaBUia MOJIH30BAHUS XUMUYECKON TOCYAOU U
ab0paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUTAHUPOBATh W BBITIOJNHATH XUMHYECKHUH OSKCIIEPUMEHT
(paznokeHrue mepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMPENENIEHHUE CpeJibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIE pEaklUu Ha
cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIBHBIX
3amau no Ttemam «Mertamiby u «Hemeramnel») B COOTBETCTBUU C TMPABUIIAMHM TEXHUKU
0€301acHOCTH TP OOpaIIeHUH C BEIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHUEM, TTPEICTABIIATH
pe3ynbTaThl XMMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHMX
peakuuii 1 GOpMYIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpelcTBa MAacCOBOM KOMMYyHHKanuu, HHTepHET u
JPYTHX);

chOpMUPOBAHHOCTh YMEHUHN COONIONATh MpaBHJia HKOJOTMYECKH IeIeco00pa3Horo
MOBEACHUA B OBITY U TPYIOBOMl [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpY’Karolllel MPUPOIHON cpenbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS Ha YKUBbIE OPraHU3MBI
ompenenéHHBIX BEUIECTB, MOHUMAas cMbich nokasatens [1JIK, moscHATs Ha mpuMepax crocoObl
YMEHBILIEHUS U TPEJOTBPAIICHHS UX BPETHOTO BO3JCHCTBUS HA OPraHU3M YelIOBEKa;

JUIs 00y4YarolUXcs C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA,

JUIS CTIETIBIX M CIA00BHUAALINX 00yUaloIUXCs: YMEHUE UCIIONIb30BaTh Pelibe(hHO -TOUCHHYIO
cucremy obo3nauenuii JI. bpaiins mist 3anucu XuMHU4eckKux Gopmyi.

TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne | HaumeHoBaHMe pa3fiesioB U TeEM KonnuecTBo yacos OJEKTpOHHBIE
/I 11pOrpaMMBI Bcero |KonTponsnbie|[Ipaktuueckne| — (LHppoBbIC)
paGoTHI paGoThl ~ R30BATENLHBIC PECYPChI
Pa3nes 1. Teopernyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
1.1 [[Ipeamer opraHu4ecKOi XMMHUU. 3 0 0 HTT://RESH.EDU.RY/
Teopus cTpoeHMsI OpPraHN4YECKUX




Ne | HanmeHoBaHME pa3/iesioB U TEM KonunuecTBo yacor DJIEeKTPOHHBIE
n/n IporpaMMbl Bcero |Kontponbnbie|IIpakTrueckue (unposeie)
paboTsl paGoThl  R30BATENBLHBIC PECYPCHI

coenuHenuit A. M. byrneposa

Wroro mo pazueny 3

Paznes 2.YrieBonopoanbt

2.1 [[IpenenbHBIC YrIIEBOAOPOIBI — 2 0 0 HTT://RESH.EDU.RY/
AJTKAHBI

2.2 |HenpenenbHbBIE YTIEBOIOPOIBL: 6 0 1 HTT://RESH.EDU.RY/
QJIKCHBI, AJIKATNCHBI, AJIKIHBI

2.3 |ApoMaTHUYECKHE YTIEBOOPOIBI 2 0 0 HTT://RESH.EDU.RY/

2.4 |[IpupotHBIE ICTOUHUKHU 3 1 0 HTT://RESH.EDU.RU/
YTJIEBOJAOPOJIOB U UX
nepepadboTka

Wroro mo pazueny 13

Paznea 3.Kuciaopoacoaep:kamnue oprannieckie coeJuHeHUust

3.1 |Crompter. DeHon 3 0 0 HTT://RESH.RU/

3.2 |Anpnerugapl. Kap6oHoBBIE 7 0 1 HTT://RESH.RU/
KUCTOThI. Cl10KHbBIE 2PUPHI

3.3 [VrieBoabt 3 1 0 HTT://RESH.RU/

Wroro mo pazueny 13

Pa3znen 4.A30Tconeprkanye OpraHnyecKkue coeIuHeHus

4.1 ‘AMI/IHH. AMuHOKHCITOTHI. benku 3 0 ‘ 0 ‘HTT://RESH.RU/

Wroro mo pazaeny 3

Pa3znen 5.BbicokoMoJIeKy/ISIpHBbIE COeIUHEHUSA

5.1 [[Tnacrmaccer. Kayayxu. Bonoksa| 2 0 | 0 HTT://RESH.RU/

Wroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB 34 2 2

[10 [IPOTPAMME

11 KJIACC

Ne | HaumenoBanue paznenoB u tem | KonnyecTBo yacoB DnexTpoHHbIE (ITUPPOBLIC)

n/m POrpaMMBbI 00pa3oBaTeNbHbIE PECYPChI

Bcero | Koutponbnsie |[Ipaktuuecku
paboThI € paboThI

Paznen 1.Teopernueckue 0CHOBBI XUMHH

1.1 |CtpoeHue aTOMOB. 3 0 0 HTT://RESH.RU/
[Iepronnueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHUUYECKUX eMeHToB /1. 1.
MenneneeBa

1.2 |Ctpoenue BeliecTsa. 4 0 0 HTT://RESH.RU/
MHoroo6pasue BelecTB

1.3 (Xumuueckue peakiuu 6 1 1 HTT://RESH.RU/

Hroro no pasneny 13

Pa3nes 2.Heopranuveckasi Xumusi

2.1 [Merambt | 6 | 0 1 HTT://RESH.RU/




Ne | HanmenoBanue pasznenoB u teMm | KonndecTBo yacos DOnekTpoHHbIe (ITU(POBHIL)
/i MPOrpaMMbI 00pa3zoBaTeNbHbIE PECYPCHI
Bcero | Kontpoubasble |[IpakTudecku
paboTsl € paboThI
2.2 Hemerasibl 9 1 1 HTT://RESH.RU/
2.3 |CBs13p HEOPraHMYECKHUX H 2 0 0 HTT://RESH.RU/
OpPraHUYeCcKUX BEIIECTB
Wrtoro no pazaeny 17
Pa3nes 3.Xumus v ;KM3Hb
3.1 [Xumus u sxusub 4 0 0 HTT://RESH.RU/
Wroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB 34 2 3
10 [TIPOTPAMME
MNOYPOYHOE IVIAHUPOBAHUE
10 KJTIACC
No Tema ypoxka KommuectBo yacoB Jara | DneKTpoHHBIE
/i Bceero | Kontponshble |[TpakTnuecku M3y4eHH| 1u(poOBbIE
paboThI € paboThI s |obpasoBaTeibH
BIE PECYPCHI
1  |Beoausiii UTB. IIpeamer 1 0 0 HTT://RESH.R
OpPraHu4ecKOi XHUMHH, eé u/
BO3HUKHOBEHUE, PAa3BUTHE U
3HAYCHHE
2  |Teopus cTpoeHHs 1 0 0 HTT://RESH.R
OPraHMYeCKUX COCTMHEHUN A. u/
M. byrtneposa, €€ OCHOBHbIE
MOJIOKCHHS
3  [[IpencraBieHHE O 1 0 0 HTT://RESH.R
KJIacCU(PHUKAIUA OPraHUYECKUX U/
BelecTs. HoMenknarypa
(cucremaruyeckas) u
TpPUBHUAIIbHBIE HA3BAaHUS
OpPraHUYeCKUX BEIIECTB
4 |AIKaHBI: COCTaB U CTPOCHHUE, 1 0 0 HTT://RESH.R
TOMOJIOTHUECKHUH psif u/
5 |MertaH u 3TaH — npocTeiime 1 0 0 HTT://RESH.R
MIPEJCTaBUTENN ANKAHOB u/
6 |AJIKEHBI: COCTaB U CTPOCHUE, 1 0 0 HTT://RESH.R
CBOICTBa u/
7 |DTUJIEeH U NPONUIIEH — 1 0 0 HTT://RESH.R




Ne Tema ypoxka KousmnuectBo yacos Jara | DnekTpoHHbIE

/o Bcero| Kourponbheie |TIpakTnuecky [M3y4eHn| 1uppoBbIe

paboTsl € paboThI s |obpasoBaTeibH
BI€ PECYPChI
MPOCTEHINNE TPEICTABUTEIH u/
AJTKCHOB

8  [IIpakrmueckas pabora No 1. 1 0 1 HTT://RESH.R
«[TonydeHue sTuiieHa U u/
n3yuenue ero csoricte» UTh

9 |Ankamuensl. bByramguen-1,3 u 1 0 0 HTT://RESH.R
MmeTuiOyramuen-1,3. u/

[TonyyeHne CHHTETUYECKOTO
Kay4yKa M Pe3HHBI

10 |AnKWHBL: cOCTaB U 1 0 0 HTT://RESH.R
0COOEHHOCTH CTPOCHHS, u/
TOMOJIOTUYECKUH PS/I.

AneTunes — MnpocTenmmn
MPE/ICTABUTEIh ATKUHOB

11 |Bpruucienus Mo ypaBHEHUIO 1 0 0 HTT://RESH.R
XAMHUYECKON peaKimu u/

12 |ApeHbl: GEH30T U TOJTYOII. 1 0 0 HTT://RESH.R
TOKCHYHOCTH apeHOB u/

13 [eHernueckas CBs3b 1 0 0 HTT://RESH.R
yIJIEBOOPOJIOB, u/
MPUHAUICKAIIUX K PA3TUIHBIM
KJaccam

14 |[IpupoaHbIE HCTOUHUKH 1 0 0 HTT://RESH.R
YIJIEBOIOPOIOB: TIPUPO HBIH u/
ras u MoIyTHbIe HeTIHbBIC
rasbl, He()Th U MPOIAYKTHI €&
nepepadboTku

15 |[IpupoaHbIe HCTOUHUKH 1 0 0 HTT://RESH.R
YIJIEBOIOPOIOB: TIPHPOTHBIM u/
ras u MoIyTHbIe HeTIHbBIC
rasbl, He()Th ¥ MPOITYKTHI €€
nepepadboTKu

16 |KonTponsHas paboTa 10 1 1 0 HTT://RESH.R
pazneny «YTIeBOA0POIbD» u/

17 |[IpenenbHbIe OJHOATOMHBIE 1 0 0 HTT://RESH.R
CIUPTHI: METAHOJ U 3TAHOJL. u/
Bopoponnas cBs3b

18 |[MHOroaTOMHBIE CIIUPTHI: 1 0 0 HTT://RESH.R
STUJICHTIIUKOJb U TIIHICPUH u/

19 |deHoxn: cTpoEHHE MOJIEKYJIHI, 1 0 0 HTT://RESH.R
¢bu3nyeckrue 1 XUMHUYECKUE U/

CBOWCTBA, MPUMCHEHHE

20 |Anpaerunsi: popmManbaeTHI U 1 0 0 HTT://RESH.R
aleTanbJIeru. ANeToH u/

21 |OAHOOCHOBHBIE MpEAETHHBIC 1 0 0 HTT://RESH.R

Kap6OHOBLIe KHUCJIOTBI:

u/




Ne Tema ypoxka KousmnuectBo yacos Jara | DnekTpoHHbIE

/o Bcero| Kourponbheie |TIpakTnuecky [M3y4eHn| 1uppoBbIe

paboTsl € paboThI s |obpasoBaTeibH
bIC PECYPChI
MypaBbHHAS U YKCYCHAs

22 |[Ipaxtuueckas pabota Ne 2. 1 0 1 HTT://RESH.R
«CBoiicTBa pacTBOpa YKCYCHOI u/
kuciote» WTH

23 |CreapuHOBAs U OJICMHOBASI 1 0 0 HTT://RESH.R
KHCJIOTBI, KaK MPEACTaBUTEIIN u/

BBICIINX KaPOOHOBBIX KHCIOT

24  |MpbLta Kak COJIM BBICIIIHX 1 0 0 HTT://RESH.R
KapOOHOBBIX KHCIIOT, UX u/

MOIOIIEE JEHCTBUE

25 |CnoxHbie 3GUpPHI Kak 1 0 0 HTT://RESH.R
MIPOU3BO/IHBIE KAPOOHOBBIX u/

KUCHOT. ['HaApOIN3 CIIOKHBIX
3¢upos

26 | Kupsr: ruaponus, mpuMeHenne,| 1 0 0 HTT://RESH.R
OMOJIOrHYeCcKas POJIb KHPOB u/

27 |YrieBogbl: cocras, 1 0 0 HTT://RESH.R
knaccupukaius. Bakueitmme u/
MPECTABUTEIN: TIFOKO3a,
dbpykTo3a, caxapo3a

28 |Kpaxmai u Ie/UTI0I03a Kak 1 0 0 HTT://RESH.R
MIPUPOIHBIC TTOJTUMEPHI u/

29 |KouTposbHas paboTa 1o 1 1 0 HTT://RESH.R
pasjaeiny u/
«Kucnopoacoaepskaiue
OpraHUYEeCKUE COCTUHECHUSD

30 |AMUHBI: METHJIAMHH U aHUJIHH 1 0 0 HTT://RESH.R

u/

31 |AMHUHOKHCIIOTBI KaK 1 0 0 HTT://RESH.R
aMdoTepHbIC OPraHUYECKUE U/
COCIMHCHUS, UX
OMOJIOTMYECKOE 3HAUCHHE.

[lenTuael

32 |benku Kak IpHUPOIHBIC 1 0 0 HTT://RESH.R
BBICOKOMOJICKYJISIPHBIC u/

COCJTMHCHUS

33 |OCHOBHBIE MOHATHS XUMUHU 1 0 0 HTT://RESH.R
BBICOKOMOJICKYJISIPHBIX u/
COEIMHEHU I

34 |OcHOBHBIE METO/IbI CHHTE32 1 0 0 HTT://RESH.R
BBICOKOMOJICKYJISIPHBIX u/
coeguHeHui. [ImacTMacchl,

Kay4yKH, BOJIOKHA
OBIEE KOJIMYECTBO YACOB | 34 2 2

110 I[IPOTPAMME




11 KJIACC

Ne Tema ypoxka KousmnuectBo yacos Jarta |DnexTpoHHBI
/i Bcero | Konrponshsle |[TpakTiuecky | U3yUeH | € LU(POBbIE
paboTsl € paboThI us  [oGpasosareib
HBIC PECYPChI
1 Beoausii UTH. Xumuueckuii 1 0 0 HTT://RESH.
AJIEMEHT. ATOM. DJIEKTPOHHAS RU/
KOH(UTypamus aToOMOB
2  (IleproauuecKuii 3aKOH 1 0 0 HTT://RESH.
[Mepuoauueckas cucrema RU/
XUMUYeCKnX dyeMeHToB J1. 1.
MenneneeBa, nX CBA3b C
COBPEMEHHOU Teopuen
CTPOEHUS aTOMOB
3 |3aKOHOMEPHOCTH U3MEHECHHS 1 0 0 HTT://RESH.
CBOMCTB XUMHUYECKUX RU/
9JIEMEHTOB M UX COeTUHEHUH 10
TPYIIIIaM | ITePHOJIaM.
3Ha4YeHHE NEPHOIUIECKOTO
3aKOHA U CUCTEMbI XUMHUUYCCKUX
anemenToB .M. MenaeneeBa B
pa3BUTHH HAYKU
4 |CTpocHHMeE BEIIecTBa. 1 0 0 HTT://RESH.
XuMunueckas CBSI3b, €€ BUBI; RU/
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOU CBS3H.
Boaoponnas cBsizb
5 |BaJ€eHTHOCTb. 1 0 0 HTT://RESH.
DIEeKTPOOTPUIIATEIIEHOCTb. RU/
Crenenb okucnenus. Bemecrna
MOJICKYJISIPHOTO M
HEMOJICKYJIIPHOTO CTPOCHHUS
6 ([loHsATHE O TUCIIEPCHBIX 1 0 0 HTT://RESH.
cuctemax. MictuHHbBIC 1 RU/
KOJUTOUIHBIE PACTBOPHI.
MaccoBasi J10J1s BEIIeCTBa B
pacTBope
7  [Knaccudukanus u 1 0 0 HTT://RESH.
HOMEHKJIaTypa HEOPraHUYECKUX RU/
coennHeHul. [ eHeTueckas
CBSI3b HEOPraHUYECKUX
BEIIECTB, PA3TUYHBIX KJIACCOB
8 [Kiaccudukanus XUMUIECKUX 1 0 0 HTT://RESH.
peakuii B HEOPraHUYECKOU 1 RU/
OpPraHUYeCKON XUMHHU. 3aKOH
COXPaHEHUS MacCChl BEIIECTB;
3aKOH COXpPaHCHUS U
MPEeBpAILCHUS SHEPTHH TIPU
XUMUYECKUX PEaKITHIX
9 |Ckopocts peakiuu. O6patumbie| 1 0 0 HTT://RESH.




Ne Tema ypoxka KousmmuectBo yacos Jarta |DnexTpoHHBI
/o Bcero | Konrponshble |[TpakTiuecky | U3yUeH | € LU(POBbIE
paboTsl € paboThI usi  |0OpaszoBarelb
HBIC PECYPChI
peakiun. XUMHYCCKOE RU/
paBHOBECHE
10 [IIpakruueckas pabora No 1. 1 0 1 HTT://RESH.
«BnusiHue pa3nmuuHbIX RU/
(hakTOpOB Ha CKOPOCTH
xuMuueckon peakium» UTh
11 |DnexTponuTHYecKas 1 0 0 HTT://RESH.
nucconnanus. IousTue o RU/
BOJIOpoIHOM Moka3zatese (pH)
pactBopa. Peakiimu HOHHOTO
obMmeHa. I'mapoinns
OpPraHU4eCcKuX U
HEOPraHUYECKUX BEIIECTB
12 |OKucnuTENnbHO- 1 0 0 HTT://RESH.
BOCCTaHOBUTEILHBIE PEAKITHH. RU/
[Tonstue 006 >nmekTponmse
pacIuIaBoOB U PacTBOPOB COJICH
13 [KonTtposbHas paboTa 1o 1 1 0 HTT://RESH.
pasaeny «TeopeTnueckue RU/
OCHOBBI XUMUW
14 |Meramisl, UX IOJOKEHHUE B 1 0 0 HTT://RESH.
[eproandeckoii cucteme RU/
XUMHUYECKHX djeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHus atoMoB. O0mIHe
¢bu3nveckue CBOKWCTBA
METaJIOB
15 |CmiaBbl METAILIOB. 1 0 0 HTT://RESH.
DIEKTPOXUMHUYCCKUN P RU/
HaTPSDKCHUI METAJUIOB
16 |Xumuueckue CBOWCTBA 1 0 0 HTT://RESH.
BOKHEHUIIINX METAJIOB (HATPHIH, RU/
KaJIni, KaJIbLIMI, Mardui,
QIIOMUHUI) U X COCJMHCHUM
17 |Xumuyeckue CBOWCTBA XpoMma, 1 0 0 HTT://RESH.
MEIU U UX COEeqUHEHUI RU/
18 [XuMmuueckue cBOiiCcTBa I[MHKA, 1 0 0 HTT://RESH.
JKeJe3a U UX COCIMHEHUI RU/
19 |[IpakTrueckas padora Ne 2. 1 0 1 HTT://RESH.
"Pemenne 3kcriepuMEHTAIBHBIX RU/
3aga4 no teMe «MeTtamisl»"
UTH
20 [HemeTamibl, UX IOJIOKEHHUE B 1 0 0 HTT://RESH.
[Tepuoauueckoii cucreme RU/

XUMHUYECKUX 31eMeHTOB /1. H.
MeHnpeneeBa 1 0COOEHHOCTH




Ne Tema ypoxka KousmmuectBo yacos Jarta |DnexTpoHHBI

/o Bcero | Konrponshble |[TpakTiuecky | U3yUeH | € LU(POBbIE

paboTsl € paboThI usi  |0OpaszoBarelb
HBIC PECYPChI
CTPOCHHUS aTOMOB

21 |Dwusnyeckue CBOKWCTBA 1 0 0 HTT://RESH.
HEMETAJUIOB. AJUIOTPOITUS RU/
HEMETAJIJIOB (Ha MpuMepe
KHCIIOpoa, cephbl, pochopa u
yriepo/ia)

22 |XuMHUYECKHE CBOMCTBA 1 0 0 HTT://RESH.
raJOreHOB, CEPbl H UX RU/
COCJIMHEHU I

23 | XuMHueckue CBOMCTBA a30Ta, 1 0 0 HTT://RESH.
dochopa u ux coeTMHCHHH RU/

24 | XuMu4ecKue CBOMCTBA 1 0 0 HTT://RESH.
yriepoja, KpEMHHUS U UX RU/
CoeqUHEHNN

25 ([IpuMeHeHne BaKHEHIITNX 1 0 0 HTT://RESH.
HEMETAJIOB M UX COEIUHEHNI RU/

26 |O0oO6menue u cucremMaTusanus | 1 0 0 HTT://RESH.
3HaHUH Mo TeMe «Hemerammby. RU/
Berurcnenus o ypaBHEHUAM
XUMHUYECKUX PEaKIUi 1
TEPMOXHUMHYCCKHUE PACUETHI

27 (IIpaktuueckas padorta Ne 3. 1 0 1 HTT://RESH.
«Pemrenne 3KceprUMEHTaATBHBIX RU/
3a1a4 1o teme "Hemeramier"»

UTB.

28 |KouTtposbHas pabora mo temam | 1 1 0 HTT://RESH.
«Metamnel» u «Hemerambny RU/

29 [Heopranuueckue u 1 0 0 HTT://RESH.
OPraHUYECKUE KUCIIOTHI. RU/
Heopranuueckue u
OpraHMYECKHUE OCHOBAHUS

30 [AMdoTepHBIe HEOPraHHYECKHE 1 0 0 HTT://RESH.
1 OPraHUYECKUE COCTUHEHUSI. RU/
I'eHeTHyecKas CBA3b
HEOPraHUYECKHUX M
OpPraHUYeCKUX BEICCTB

31 |Poib XuMHUH B 00CCIICUCHUU 1 0 0 HTT://RESH.
9KOJIOTHYECKOM, RU/
SHEPreTUYECKOM U MUILEBOMN
0€3011aCHOCTH, Pa3BUTUHU
METUITTHBI

32 |[IpencraBnenust 06 oOmUX 1 0 0 HTT://RESH.
HayYHBIX TPUHIIUATIAX RU/
MPOMBIIICHHOTO TTOJTYYCHHS
BaKHEHIIIMX BEIIECTB

33 |UenoBek B MUPE BELIECTB U 1 0 0 HTT://RESH.




Ne Tema ypoxka KousmmuectBo yacos Jarta |DnexTpoHHBI
/o Bcero | Konrponshble |[TpakTiuecky | U3yUeH | € LU(POBbIE
paboTsl € paboThI usi  (obpasoBareinb
HBIE PECYPCHI

MaTepHaioB RU/
34 | XuMus U 310pOBBE YEIOBEKA 1 0 1 HTT://RESH.

RU/

OBLLEE KOJIMYECTBO YACOB | 34 2 3

[10 [IPOTPAMME

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBSA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YHEHUKA
Xumus, 10 xknace/ Pymzutuc I'.E., ®enpaman @.I°., AkunonepHoe o0miectBo «M3marenscTBo
«IIpocsemenue
» Xumus, 11 xnace/ Pymsutuc I'.E., ®eapaman @.I'., Aknimoneproe oo6mectBo «M31aTenbcTBo
«IIpocsemenue»
METOJINYECKHUE MATEPHAJIBI IJISA YYUTEJISA
Xumus: ypoku B 10 ximacce: mocobue ans yuurtens /H. H. 'apa

Xumusi: Ypoku B 11 kmacce: mocobue mist yaurens /H. H. I'apa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Poccuiickas anekTponHas mikona. https://resh.edu.ru/

«Cupuyc. Onnaiiny . https://edu.sirius.online
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