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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo XMMHUU Ha ypOBHE cpeaHero odmiero oOpa3oBaHMs pa3padOTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepauumny,
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS (QeAepalbHOH 00pa30BaTEIbHOW MPOTPaMMBI CPEIHETO
obmero oo6pazoBanus (POII COO), mnpencraBieHHbIX B DenepaqbHOM TroCyIapCTBEHHOM
obpazoBarenbHOM cranmapre COO, ¢ yuérom KoHuenumm mnpenojaBaHus y4eOHOTO TpeaMera
«Xumus» B 00pa3oBaTeNbHBIX Oopranuzanusax Poccuiickoit @enepanuu, peanu3ylomux OCHOBHBIC
oOpa3oBaTeNnbHble NMPOTPaMMbI, U OCHOBHBIX MOJOKEHUN «CTpaTeru pa3BUTHs BOCIHUTAHUS B
Poccuiickoit @eneparun Ha nepuoa ao 2025 rona» (Pacnopsikenue IIpaButenscrea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX0/I0B K pa3paboTKe MpOorpamMMbl 110 XUMHH, K ONPEACIICHUIO 00IIeH cTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHUsI OOYUaIOLIUXCS CPEACTBAMH yueOHOro mpeamMeTa « XUMHUs IS
10-11 kyaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHIentyaiabHble nojoxenus ®IOC COO o
B3aUMOOOYCIIOBJICGHHOCTH LIEJIEH, CONep KaHusl, Pe3yJIbTaTOB OOydeHHs] U TpeOOBaHU K YPOBHIO
MOATOTOBKH BBITYCKHHUKOB.

Xumuueckoe — oOpazoBaHHE,  TMOJIy4yaeMOE€  BBITYCKHHUKaMH  00I1e00pa3oBaTeIbHON
OpraHM3allyH, SBISETCS HEOTHEMIIEMOW YacThio X 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIAM
ATarioOM peaju3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KITIOUEBBIX [IEHHOCTEH, MPUCYITUX
LIEJIOCTHOM CHCTEME XHMHYECKOTro O00pa3oBaHMs. DTH LEHHOCTH KAacaloTCsl MO3HAHUS 3aKOHOB
npUpoabl, (GOPMUPOBAHUS MHPOBO33PEHHS U OOLIEH KyJIbTYyphl YEJIOBEKa, a TAaK)Ke SKOJIOTMYECKH
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO M MPUPOIHON cpere. Peanusyercss xumudeckoe
oOpa3zoBaHHe OO0ydYalOIMMXCS Ha YPOBHE CPEAHEro oO0Iero oOpa3oBaHHUsS CPEICTBAMH YYEOHOTO
npeameTa «XuMHUs», COJEPKaHUE U TOCTPOEHUE KOTOPOTO OIMPEIENICHbI B MPOrpaMMe MO XUMHUHU C
y4€TOM crenu(pUKNA HAyKd XUMHUHU, €€ 3HaYeHHs B MO3HAHUM MPUPOJbl U B MAaTEPUATILHOM JKU3HU
o0miecTBa, a TakXke C Y4€TOM OOIIMX MLeJed W MPHHLHUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeHero obmero oopasoanus B Poccuiickoit deneparumn.

XuMHs KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYI0 POJb B COBPEMEHHOM
[UBWJIM3AIIMY, B CO3JJaHUM HOBOM 0a3bl MarepuaibHON KyIbTyphl. OHa BHOCHT CBOW BKJaj B
(dhopMUpOBaHHE PALMOHATLHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHUE [ETOCTHOTO MPEICTABICHUS 00
OKpY’KalollleM MHUpPE KaK O €IMHCTBE MPHUPOABI M UelOBeKa, KOTopoe (popmupyeTcs B XMMHH Ha
OCHOBE ITOHMMAaHMsI BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3H MEXAY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXKHBIMHU 00JIACTSAMHU TPUMEHEHUS.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMUS CTaja HEOTheMIIEMOU
4acThbI0 MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPY/a U KU3HU KaXI0TO WieHa
obmectBa. CoBpeMeHHass XMMHUsI KaK HayKa CO3MJAaTellbHas, KaK HayKa BBICOKHUX TEXHOJIOTUU
HaIpaBlieHa Ha pelleHue T100aIbHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUIIEBOM, IKOJOTMUECKONH OE30MaCHOCTH U OXPaHbI 370POBBSI.

B cooTrBercTBUM ¢ OOmMMMHM TENSIMH M TPUHIMIIAMH CPEIHEro o00Iero oOpa3oBaHUS
cogepxxanue mpeamera «Xumus» (10-11 kmaccebl, 6a30BbIil ypoBEeHb M3Y4YEHHS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO IOATOTOBKY OO0ydYarommxcs, HEOOXOIUMYI0 UM s
BBIPAa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOYCHHS B JKU3Hb COILUYMA,
MIPOJOJIKEHHS] 00pa30BaHuUs B Pa3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HETIOCPECTBEHHO C XUMHUEH.

CocraBnsromumMu peamMeTa « XuMHs» SBISIOTCS 0a30Bble Kypchl — « OpraHudeckasi XUMUs)
u «O01mas u HeopraHudeckasi XuMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BO¥ HayKH: CHCTEMa 3HAHHH 10 HEOPTaHMYECKON XUMHUHU (C BKIIOUCHUEM 3HAHUU U3
o0melt XMMUM) U OpraHndecko XxuMunu. GopMHUpOBaHNE JAHHON CHCTEMBbI 3HAHUN TIPH U3yUYECHUU
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHsS] BCEr0 MHOTr00oOpas3usi BEIECTB HAa OCHOBE
0OIIMX TIOHSTHH, 3aKOHOB ¥ TEOPUN XUMUH.

Crpykrypa comepxkanusi KypcoB — «Opranudeckass xuMus» u «OOmas U HeopraHudecKas
XuUMHs» chopMHpoBaHa B MPOrpaMMe MO XMMHHM Ha OCHOBE CHUCTEMHOIO MOAXO0Ja K H3YyUEHUIO



y4eOHOrO0 MaTepuasia W OOyCIIOBJIE€HA HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha
ONpEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMUU BEIIECTBA
paccMaTpuBalOTCAd Ha YPOBHE KJIACCHMYECKOH TEOpUU CTPOEHMSI OpraHMYeCKUX COCAMHEHUH, a
TaK)k€ Ha YPOBHE CTEPEOXHMMUYECKUX W DIIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3y4aeMblX B Kypce BEIIECTBaX JalOTCS B Pa3BUTHM — OT YIJIEBOJIOPOAOB 0O
CIIO)KHBIX OHMOJIOTMYECKH AaKTMBHBIX COCIMHEHHMHA. B Kypce OpraHMuecKoi XUMHH IOIYy4YaroT
pazBuTHe CGHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IE€PBOHAYAIbHBIC
MIPEJICTABICHHUS] O XUMHUYECKOW CBS3U, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yTJIOM 3peHHs] B Tpeamere «XuMus» 0a30BOTO YpPOBHS paccMaTpHUBACTCS
U3YYCHHBIH Ha YypOBHE OCHOBHOTO oOmiero oOpa3oBaHHUs TEOPETHUUECKHM Marepuanl Hu
(aKkTOJIOrMUECKHUEe CBEJCHUS O BEIIECTBaX W XMMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce
«O0masi U HeopraHuveckas XUMHS» OO0y4aroUIMMCs IPEeIOCTaBIAETCS BO3MOKHOCTh OCO3HATH
3HAa4YEeHHE MEePUOANYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX MO3HULUH, TITy0oxKe
MOHSATh UCTOPUUYECKOE U3MEHEHHE (PYHKITUH 3TOTO 3aKOHA — OT 0000IIAaoNIe 10 00BICHSIOMENH 1
MPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHMN O Ba)XKHEWMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHUH, a TAKKE€ O XUMHUYECKUX PEaKUUsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
gononHsieTcss B Kypcax 10 w11  kmaccoB aieMEeHTaMU  COAEpP)KAHUSA, HMEIOUIUMHU
KYTbTYPOJIOTHYECKHA ¥ TMPUKIAAHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TIOHMMAHHUIO
B3aMMOCBSI3M XUMHUU C JPYrUMH HayKaMH, pacKpblBaloT €€ poOJb B I[O3HABaTEIbHONM U
MPAKTUYECKON JIEATENIFHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHIO YBKEHHUS K IIPOLIECCY
TBOpPUYECTBAa B O0JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUH XHMHUH, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MpOoOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIMIO U TPUMEHATH €€ ISl MOIMOJIHEHUS 3HAaHUM, peIIeHUs
MHTEJUICKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3adad. B 1enom coaepkaHue
yueOHOro npeamera «XUMHUS» JAHHOTO YPOBHS HM3Y4YeHHsS] OPUEHTHUPOBAHO Ha (OPMHUPOBAHUE Y
00yJaromuxcsi MUPOBO33PEHUYECKOM OCHOBBI IS MOHUMAHHS (UIOCOPCKUX HUACH, TaKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPraHWYECKOTO0 W OPTaHWYEeCKOro Mupa, OOYCIIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOCHHUEM, MTO3HABAEMOCTh MPUPOHBIX SBICHUN MYTEM IKCIIEPUMEHTA U
pelleHrs MPOTUBOPEUMH MeXAy HOBBIMHU (aKTaMHM M TEOPETUYECKUMHU MPEaNOoChUIKaMH,
OCO3HaHME POJIM XUMHH B PEIICHUH SKOJIOTUYECKUX IMPOoOJieM, a Takxke MpodiieM cOepexeHus
SHEPreTHUYECKUX PECYPCOB, ChIPbsI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUaoB.

B nnane perneHus 3a1a4 BOCIIUTAHUS, PA3BUTHS M COIUAIM3ANMHA OOYJAIOIIUXCS TPUHSATHIC
MPOrpaMMOil MO XUMHHM TMOJAXOJbl K OINPEACTICHUIO COACpNKAHHUS W TOCTPOSHHUS IpeaMeTa
peaycMaTpuBaloT (HOPMUPOBAHME YHHBEPCAJIBHBIX Y4YeOHBIX JEHCTBUH, HMeEIOmUX 0a30Boe
3HAYEHUE JJIs Pa3INYHbIX BUJIOB JEATEIBHOCTH: peUleHus IpobiieM, MOUCKa, aHaau3a U 00paboTKu
nH(popManuy, HEOOXOAMMBIX JUIsI MPHUOOPETEHHUS OIbITa MPAKTUYECKOW U HCCIEI0BATEIHCKOM
NesITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenogaBaHusi XHMHH KaK Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus, Tak U Ha
ypoBHE cpeaHero oOuiero o0pa3oBaHUs, MPH ONPEACNICHUU COAEPKATEIbHOW XapaKTEePUCTUKU
Luenell uW3ydyeHus IpeaMeTa HalpaBJI€HUEM IEPBOCTEIIEHHOW 3HAYMMOCTH  TPATULIUOHHO
npu3Haéress  (GOpMHUpPOBaHME OCHOB XUMHUYECKOW HAayKd Kak o0JacTh  COBPEMEHHOIO
€CTECTBO3HAHMS, MPAKTUUECKOU JEATEIbHOCTH YEJOBEKa U KAaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJnbTypbl. C METOIWYECKON TOYKM 3pEHHMSI TAaKOW MOIXOJ K OMNPEACIICHUIO IeJIe H3y4eHUs
MpeAMETa SIBJISIETCS BIIOJHE OMPaBIaHHbBIM.

CornacHO MaHHOM TOYKE 3pEHHUs TJAaBHBIMHM LEISIMH H3Y4YeHMs MpeaMera «XuMus» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (opmupoBaHME CHCTEMBl XHMMHUYECKUX 3HAHUN KakK BaXHEHIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B OCHOBE KOTOPOM Ji€XKaT KIIIOYEBbIE IMOHSTHS,
(dbyHIaMEHTaJIbHBIE 3aKOHBl M TEOPUU XHMHH, OCBOCHHME S3bIKa HAyKH, YCBOCHUE H



MOHMMAaHUE CYIIHOCTH JIOCTYHNHBIX O0OOOIIEHUH MHUPOBO33PEHUYECKOr0  XapakTepa,
03HAKOMJICHUE C HCTOPHUEU UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHuEe W pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAaX IO3HAHHS BEUIECTB U
XUMHYECKUX PEaKIUi, HEOOXOMUMBIX Ui MPUOOPETCHHs] YMEHUW OPHEHTHUPOBATHCS B
MHUpE BEIIECTB U XMMHUYECKUX SIBICHUI, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
MMOBCEIHEBHOM JKU3HH;

® pa3BHUTHE YMEHUH U CIIOCOOOB JIEATEILHOCTH, CBS3aHHBIX C HAOIOIEHUEM U OOBSICHEHHEM
XUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJIEHHEeM TIpaBui 0Oe30MacHOro oOpamieHus C
BEIIECTBAMH.

Hapsiny ¢ stum, conepkarenbHas XapaKTepUCTHKA Leled W 3ajady M3yuyeHUusl MpeaMeTa B
porpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU B
cucTeMe cpemHero obmiero oopazoBaHusi. CeroHs B MPEMOJaBaHUN XUMHUU B OOJBINCH CTEIICHH
oTAaéTCs MPEANOYTEHUE MPAKTHUECKOW KOMIIOHEHTE COJIepXKaHus 00yueHUs, OPUEHTHPOBAHHON Ha
MOATOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aluy, BIaACIOIIero He HabopoM 3HaHMUI,
a (pyHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHHSMH aKTHBHOTO TONyYEHUS
3HAHUW U IPUMEHEHUS UX B pealIbHOM JKU3HU ISl PEIICHUs TPAKTUUYECKHUX 3a/1au.

B cBs13u ¢ 3TUM Tpu U3yUYEHUH TpeaMeTa « XUMUS» TOMUHUPYIOIIee 3HAUCHHE PUOOPETAI0T
TaKHe LEeIH U 3aJ1a4M, KaK:

ajanranus 0O0yJarIuXcs K YCIOBUSM JUHAMHYHO Pa3BUBAIOLIETOCS MUpA, (hOpMHUpPOBaAHHE
MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >XU3HEHHBIX CHUTYAIHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX PUMEHEHHEM;

(dbopMupoBaHHE Yy 00YJaIONINXCS KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIETCHIIHI ), UMEIOIIINX
YHUBEPCAJbHOE 3HAYEHHWE [UIsl Pa3jMYHbIX BUAOB JACSITEIBHOCTHU: pPELIEHUs MNpodieM, IMOMCKa,
aHanu3a U o0paboTKM WH(pOpMAIMK, HEOOXOAUMBIX A NMPUOOpETEHHs OIbITa JesTeIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IIO3HAHUM XHUMHUHU, a TaKKe Ui OLEHKU C TMO3MIMHA
IKOJIOTHUECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB W XUMHUYECKHX IPOIECCOB Ha
OpraHM3M 4eJIOBeKa U MPUPOAHYIO CPELY;

pa3BHUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYalbHBIX W TBOPUECKHUX CIOCOOHOCTEH
00yJaronumxcsi: CHOCOOHOCTH CaMOCTOSITEIbHO TpHOOpEeTaTh HOBBIC 3HAHHWS 1O XHMHH B
COOTBETCTBUM C >KM3HCHHBIMU TMOTPEOHOCTSMH, HCIIOIH30BaTh COBPEMEHHBIE HMH(OpPMAIMOHHBIC
TEXHOJIOTUH [UIsl TIOMCKA W aHaiu3a y4eOHON M Hay4YHO-HOMYJSIpHOM MH(pOpMalid XHMHUYECKOTO
COJIEPKaHUS;

dbopMUpOBaHUE U Pa3BUTHE Yy OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIICHHUS,
HaO0II01aTEIPHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbIE 0OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH,
MIpY IJIAHUPOBAHUU U MTPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIHUTaHHE Y 00ydaromuxcsl yOexIEHHOCTH B TYMaHUCTHUYECKON HANpPaBIEHHOCTH XUMUH,
e€ BAXHOU poOJIM B pEIICHWH TIOOANBHBIX MPOOJIEM pPaAIMOHATBLHOTO MPUPOAOIOIL30BAHNUS,
MOTIOJIHEHUSI SHEPTreTHUYECKUX PECypCOB U COXpaHEHUsS MPHUPOJHOTO PABHOBECHS, OCO3HAHMUS
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJE U CBOEMY 3J0POBBIO, a TAKKE MPUOOPETCHUS
OTbITa MCIOJb30BAaHUS MOJYYEHHBIX 3HAHUU JUIA MPUHSATHS T'PAMOTHBIX PEIICHUN B CUTYyalMsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBIICHUSMHU.

B ydebHOoM mmane cpemHero oOmiero oOpa3oBaHMs mpeaMeT «XuMus» 0a30BOro ypOBHS
BXOJIUT B COCTaB MPEAMETHOM 0011acTH «ECTeCTBEHHO-HAYYHBIE PEAMETHD.

OO01iee 4uCIO 4YacoB, OTBEAEHHBIX ISl M3Y4YEHHsS] XUMHUHU, Ha 0a30BOM YPOBHE CPEIHEro
obmiero oopazoBanus, cocraBiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B HezeIo).



COJEPKAHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKON XUMHHU

[Ipenmer opraHMyeckol XMMHUU: €€ BO3ZHUKHOBEHHE, Pa3BUTHUE W 3HAUYCHUE B IOJIYYECHUH
HOBBIX BEIIECTB U MaTepuaoB. Teopus CTpoeHHs opranndyeckux coenuHenud A. M. byrneposa, eé
OCHOBHBIE TOJIOXKeHUA. CTPYKTypHBIE (POPMYIIBI OPraHUYEeCKUX BemiecTB. ['omororus, usoMepus.
XWMHYECKas CBA3b B OPraHUYECKUX COCAMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienne o KiacCH(PUKAIMU OPTaHUYECKUX BemlecTB. HoMeHKIaTypa OpraHu4ecKux
COeMHEHMH (cucTeMaTHdecKasl) U TPUBUAIbHBIC HA3BAHUS BaKHEWIINX IPEICTaBUTENEH KIaccoB
OpPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHUsl BEIIECTB W MX MPEBPALCHUN: O3HAKOMJIEHUE C
o0Opa3laMi OpraHMYECKHUX BEHIECTB M MaTepualaMH Ha HX OCHOBE, MOJCIMPOBAHHUE MOJICKYI
OpPraHMYECKUX BEILECTB, HaONIOICHUE U OMHCAHNUE JIEMOHCTPAMOHHBIX OMBITOB IO MPEBPALLECHUIO
OpPraHMYECKUX BEIIECTB NP HAarpeBaHUU (TIaBICHUE, OOYTTTUBAHUE U TOPEHUE).

Yraesogopoabl

AnKaHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKMH psa. MeraH M 3TaH — mnpocTenimne
MPE/ICTaBUTENN AIKAHOB: (pU3NUECKHe U XUMHUYECKUE CBOWCTBA (peaklMK 3aMEUICHUs] U TOPEHHUS),
HaXO0XJACHHUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUYECKUN Psif. DTWIEH U NPOMWIEH — MPOCTEUIINe
MPEICTABUTENIM QJIKCHOB: (U3MYECKMEe M XHMHYECKHE CBOWCTBA (pEakiuu TUAPUPOBAHHUS,
raJIor€HUPOBAHUS, THIPATAllUU, OKUCIICHUS U TIOJMMEPHU3AlINN ), TOTYyYeHHE U TPUMEHEHHUE.

Anxanuensl: Oyramuen-1,3 um wmermnOyraaueH-1,3: cTpoeHue, BaKHEUIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [logydeHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHUS, TOMOJIOTHUECKUH Psll. AIIETHIICH — IPOCTEHIINI
MIpPEe/ICTaBUTENb AalKMHOB: COCTaB, CTPOEHHUE, (U3MYECKHEe W XUMHYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TAIIOTEHUPOBAHUS, TUpATALIMN, TOPEHUS] ), TOTyYEeHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MYECKHE W XUMHUYECKHE CBOWCTBA (pEakiuu
TaJIOTEHUPOBAHUS W HUTPOBaHUs), IOIY4YEHHE U HpUMEHeHue. Toryon: cocmas, cmpoenue,
Qusuueckue u xumuueckue ceoucmea (peakyuu 2al02eHUPOBAHUs U HUMPOBAHUS), NOJYUEHUe U
npumernenue.  ToxkcHMYHOCT  apeHOB. I'eHeTmyeckas CBSI3b  MEXIy  YIJIEBOJOPOAAMH,
MIPUHAUICKAMMH K pa3InYHbIM KJlaccaMm.

[IpupoaHble UCTOYHHWKHU YTIEBOAOPONOB. IIpupomHbIii Ta3 M TMOMyTHBIE HEQTSHBIC Ta3bl.
Hedts u e€ mpoucxoxnenue. CriocoObl mepepaboTKy He(DTH: MEPErOHKA, KPEKUHT (TEPMHUCCKUH,
KaTaTuTH4ecKuii), muponu3. [IpoaykTel nepepaboTku HEPTH, X TPUMEHEHUE B MPOMBIIUICHHOCTH
u B ObITy. KaMeHHBIH yTroib U MPOIYKTHI €ro nepepadoTKy.

DKCIEepUMEHTAIbHBIE METOJIbI M3Y4YEHUsl BEIIECTB M HMX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3uamu IjacTMacc, KaydykoB U pe3uHbl, Koiekuuu «HepTtb» u «YTosaby», MoaenupoBaHue
MOJICKYJ YIJIEBOJIOPOJIOB M  TaJIOTEHONPOU3BOJHBIX, IPOBEACHUE IPAKTUYECKOH pPabOThI:
MTOJIyYEHUE ITWICHA U U3YYEHUE €ro CBOMCTB.

Pacuérnpie 3amaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOTHOTO
BEIIECTBA WJIU MPOIYKTa PEAKLIUHU 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BEUIECTB UM MPOAYKTOB PEAKIIHH).

Kucnopoacoaepxamye oprannyeckue coeAHHEHUs

[IpenenbHble OMHOATOMHBIE CHUPTHI. MeETaHON U DJTaHON: CTpOeHue, (u3nvyeckue u
XUMHYECKHE CBOWCTBA (pEaKIWM C aKTUBHBIMH METaJUIaMH, TaJIOTEHOBOJIOPOAAMH, TOPEHUE),




npuMeHenne. BogopoiHeie cBsI3u MeX 1y MOJIEKyJIaMH CIIUPTOB. JleficTBUE MeTaHOJa U 3TaHOJIA Ha
OpraHu3M YeJIOBEKa.

MHoOroatoMHble CHOUPTHI. OTWICHIVIMKOIb U TJMIEPUH: CTpOeHUe, (Qunyeckue Hu
XUMHUYECKHE CBOMCTBA (B3aUMOJECHCTBUE CO HIEJIOYHBIMU METAJlJIaMU, KaueCTBEHHAsl peakiusl Ha
MHOTOAaTOMHBIE CHHUpPTHI). [lelicTBue Ha opraHu3M 4enoBeka. [IpuMeHeHHWe TiIuIEepruHa W
STUJICHTJIUKOJISL.

deHoII: CTpOeHUE MOJICKYJIBI, (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenue peHona.

Anpaeruapl U kemownvl. DopManbIeruj, aueTalbAETHA: CTPOeHUe, (QU3NYecKue Hu
XUMHYECKHE CBONCTBA (peaklWH OKUCICHHWS ¥ BOCCTAHOBIICHHUs, KAYECTBCHHBIC PEAKIUN),
MOJIy4eHUE U IIPUMEHEHHE.

OAHOOCHOBHBIE TIpEJeNbHBIE KAapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHAas KHUCIIOTBI:
cTpoeHue, GU3NIeCKue U XMMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca KUCIOT, PEaKIUs
stepudukanyu), monydyeHHe u mnpuMeHeHue. CTeapuHOBas U OJCHHOBAas KHCIOTHI Kak
MPEICTaBUTENH BBICHIMX KapOOHOBBIX KHCIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCJOT, UX
MOIOIIEE ACHUCTBHE.

Crnoxuble 3upbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'ngponus sxupos. [Ipumenenne xupoB. buosornyeckas posb )KUpPOB.

VYrieBonbl: cocTaB, KiacCU(pUKAIUs YIJIEBOIOB (MOHO-, TU- W ToJucaxapuabl). [moko3a —
MPOCTEHIINIT MOHOCAXapuA: OCOOECHHOCTH CTPOCHHSI MOJICKYNbI, (PU3NYECKUE M XUMHUYCCKHE
cBoiicTBa (B3ammoseicTBue ¢ ruapokcunom meau(ll), okucnenrne aMmMuadyHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccraHOBICHHE, OpOKEHHWE TIIOKO3bI), HAXOXJCHHWE B MPUPOJE, NPUMECHEHHE,
ounosornueckas poib. orocunTe3. PPyKTO3a KAaK H30MEP TITFOKO3HI.

Kpaxman u nemmono3a kak npupoaHbie nonumepbl. CTpoeHHE Kpaxmajia U ILEJITIONO03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpOu3, KaYeCTBEHHAs PeaKkus C HOJOM).

DKCIEepUMEHTAIbHBIE METOJIbl HW3YYEHHUS BEIIECTB M WX NPEBpalllEHUl: TPOBEICHHUE,
Ha0JI0/IeHNE U ONMCaHUE JEeMOHCTPALMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIINU
OJTHOATOMHBIX CHHPTOB (OKHcCIeHHE OdTaHona okcugoMm Meau(Il)), MHOTOaTOMHBIX CHUPTOB
(B3ammoperictBue TimnepuHa ¢ ruapokcuaoM meau(ll)), ampneruoB (OKHcIeHWE aMMHUAYHBIM
pactBopom okcuga cepedpa(l) u rugpoxcunom menu(Il), B3aumoneiicTBre Kpaxmana ¢ HOJIOM),
MIPOBEACHUE MPAKTUIECKOM pabOThI: CBOMCTBA pacTBOPa YKCYCHOU KUCIIOTHI.

Pacuérnpie 3amaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WU MPOAYKTa PEAKIINH 110 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO M3 UCXOIHBIX
BELIECTB UM MPOAYKTOB PEAKIIHH).

A30TcoaepKalliue OpraHnyecKre COeTUHEHHUS.

AMUHOKHUCIIOTH Kak aM(OTepHble OpraHuyeckue coeauHeHusd. dusnueckre U XUMHUYECKHE
CBOMCTBa AaMHUHOKUCIOT (Ha mMpuUMepe TiuluHA). buoiornuyeckoe 3HAUY€HHE AMUHOKHCIIOT.
IlenTnabl.

benku kak TpHUPOJHBIE BBHICOKOMOJICKYJISIPHBIE COeIMHEHUsA. llepBuuyHasi, BTOpUYHAS W
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa O€IKOB: THAPONU3, JI€HATypalus,
KaueCTBEHHBIC PEAKITUN HA OCIIKH.

DKCrepuMEHTAIbHBIE METObl W3Y4YeHMsI BEIIECTB M HX MpeBpalleHHil: HaOIoJaeHHE U
OIHMCaHNE IEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalys OSIKOB MPH HATPEBaHUU, [IBETHBIE PEaKIIUU
OEeIKOB.

BricokomosiekyJIsipHbIEe COCTUHEHUS

OcCHOBHbIE TIOHSITUSI XHMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3B€HO, CTETICHb MOJUMEPHU3ALINU, CPEAHSS MOJIeKYsipHasi Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJISPHBIX COETUHEHHUH — MOIMMEPU3aLUs U MOJTUKOHICHCAIUS.

DKCHEepUMEHTAIbHBIE METOJIbI M3Y4YEHUsl BEIIECTB U HMX MPEBpALICHUN: O3HAKOMJICHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.



MexnpeaMeTHBIE CBSI3H.

Peanuzanus MEXNpeAMETHBIX CBS3€H NpU W3ydeHUU opraHuuyeckoil xumuum B 10 kiacce
OCYILLIECTBIISICTCS 4epe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX IOHATUH, TaK M
MIOHATHUM, SBIIAIOIUXCA CUCTEMHBIMU JJIs1 OTJEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O [IUKJIA.

OOu1re ecTeCTBEHHO-HAayUHbIE NTOHATHS: SIBIEHUE, HAY4YHbIH (akT, 'MIIOTE3a, 3aKOH, TEOpus,
aHauu3, CUHTE3, Kiaccuukauus, NEPUOAUYHOCTb, HAOIIOJEHUE, H3MEpEHHUE, HKCIECPUMEHT,
MO/JIEJINPOBAHUE.

®duszuka: MaTepus, SHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SJHEPI€TUYECKUN YPOBEHb,
BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBa, (PU3MUYECKHE BEIMUYUHBI M €IUHHUIBI UX
U3MEpEHUS.

buonorusi: xnerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (O€NKH, YIIIeBOIbI, )KUPbI, (DEPMEHTHI).

I'eorpadus: MuHepabl, TOPHbIE TOPOIbL, MOJIE3HBIE HCKOMIAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorys: MUILEBbIE NPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO NMUTAHUS, MOIOIIHUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE Ipernaparbl, MaTepHalbl U3 MCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMHYECKUH 37eMeHT. AtoM. Slapo artoma, u30TOMBL. DJIEKTPOHHAas  00OJOYKa.
DHepreTuveckue ypoBHH, MOIYypOBHH. ATOMHBIE opOuTanu, s-, p-, d- snemeHTsl. OcoOeHHOCTH
pacnpesiesieHuss 3JIEKTPOHOB MO OpOMTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX UYETHIPEX IEPHOJIOB.
DneKTpoHHas: KOH(GUTYpAIIHs aTOMOB.

[lepuonuueckuii 3akoH u Ilepuoguueckas cucrema XuMUueckux asnemeHtoB . U.
MenaeneeBa. CBs3b MEPUOANIECKOTO 3aKoHa U [lepronueckoit cCUCTEMbl XUMHUYECKUX 3JIEMEHTOB
J. Y. MenaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMH IPOCTHIX U CIOXKHBIX BEHIECTB IO TPYIIaM U
nepuoiaM. 3HaueHUe NePUOJUIECKOTO 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabl XuMHUuecKoW CBsi3M (KOBaJeHTHas
HEeMnoJisIipHas W TMOJspHas, HMOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJIECHTHOM
XUMHYECKON CBsI3W (OOMEHHBI WM JOHOPHO-AaKIENTOPHBIN). BomoponHas cBsi3b. BalleHTHOCTH.
DneKkTpooTpruLaTeabHOCTh. CTENeHb OKUCIICHUs. VIOHBI: KAaTHOHBI U @aHUOHBI.

BemiectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOIO CTPOCHMs. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsiTne o aucnepcHbIX cucTemax. VICTMHHBIE M KOJJIOMJIHBIE pacTBOpbl. MaccoBas A0
BEILIECTBA B pacTBOpE.

Krnaccudukanus Heoprannueckux coequHeHuil. HomeHknatypa HeopraHM4ecKHX BEIIECTB.
['eneTnyeckasi CBsI3b HEOPraHUUECKHUX BEILIECTB, MPUHAICIKAIUX K PA3TUYHBIM KJIACCAM.

Xumuueckass peaknusa. Kiaccudukanus XUMHYECKHX pPEaKIUid B HEOPraHUYECKOW W
OpraHUYEeCKONM XUMHUHU. 3aKOH COXPAHEHHUS MAacChl BEILECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS
SHEPTUH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peaknuu, €€ 3aBHCHUMOCTh OT pPa3IMUYHBIX (akTopoB. OOpaTUMBbIC pPEaKIIHH.
Xumuueckoe paBHoOBecHue. DakTOpbl, BIMAIOIME HAa COCTOSHHE XHWMHUYECKOTO PpPaBHOBECHS.
[Tpunnun Jle lartense.

OnexkTponutuyeckas auccoruanus. CuiibHble U cialble 2IeKTposuThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaIbHAas, IIETOUHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH.



OKCIEpUMEHTAIIbHBIE METO/bl W3YYEHHUS BEIIECTB M HMX MpPEBpalleHUN: IEMOHCTpalus
tabmun  «[lepuonnyeckass cucrema Xumudeckux odyeMmeHToB J[. V. MenpaeneeBa», W3ydeHHE
MOJICJIE KPUCTAUIMUECKUX PpEmETOK, HaOII0JeHHe | ONHCAaHWE JEMOHCTPAIIMOHHBIX |
1abopaTOpHBIX OMBITOB (pa3lioKeHHWE TMEepOKCHAa BOAOpPOJa B MPHCYTCTBUU KaTalau3aTopa,
ONpPEACIICHUE Cpellbl PAacTBOPOB BEIIECTB C IMOMOIIBI) YHMBEPCAIBLHOTO WHAMKATOPA, PEaKIUU
MOHHOTO OOMEHa), MpPOBEACHUE MpPAKTUYeCKOH paboThl «BiusHue pa3nuyHbIX (GaKTOPOB Ha
CKOPOCTh XUMHYECKON PEAKIIUN).

PacuérHrie 3ama4n.

Pacu€thl 0 ypaBHEHUAM XHMHYECKUX PEAKIMil, B TOM YHCJIE€ TEPMOXMMHUYECKUE PACUETHI,
pPacy€Thl C UCIMIOJIB30BAHUEM MOHATUS «MACCOBAs JI0JISI BEIIECTBAY.

Heopranuueckasi xummusi

Hemeramnsl. [lonoxxenue HemeraiioB B Ileproanyeckoil CUCTEME XMMHYECKHUX AJIEMEHTOB
J. U. MenneneeBa M OCOOCHHOCTH CTPOCHHS aToMOB. (DU3MUYECKHE CBOWCTBA HEMETAILIOB.
AnnoTponusi HEMEeTaJuIoB (Ha MpuMepe KUCIopoa, cephl, hocdhopa u yrieposa).

XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TaJoOreHOB, cepbl, a3oTa, (ocdopa,
yriaepoja U KpeMHHs1) U UX COCAUHEHUN (OKCHAOB, KUCIOPOICOAEPKAIINX KHUCIOT, BOJOPOIHBIX
COCIUHCHH ).

[IpuMeHeHNne Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Mertamel. [lonoxenue metamwioB B [lepronnueckoi cucreme XumMuieckux snementos [, U.
MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O0O0JI0YEeK aroMoB MeTauioB. OOmime
¢uzmveckue cBoricTBa MeTauioB. CIUTaBbl METAUIOB. DJIEKTPOXUMUYECKUM PSi HAMPSOKCHHUMA
METaJLJIOB.

XHWMHYECKHE CBOWCTBA BaXXHEUIIUX META/UIOB (HATPUM, KalWil, KaJdblUd, MAarHWi,
QTIOMUHUM, IUHK, XPOM, KeJI€30, ME/Ib) U UX COCIMHEHUM.

O6mmme crmocoOs! morydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

DKCnepuMEHTAIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U UX MPEBpALICHUN: U3yYeHHE KOJUICKIIUU
«MeTaJsl ¥ CIUIaBbl», 00Pa3I0B HEMETAIIJIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4, HAOII0ICHHE
U ONHCAHHE JEMOHCTPAIIMOHHBIX W JaOOPaTOPHBIX OMNBITOB (B3aMMOJEHCTBHE THIPOKCHIA
QTIOMUHHMSI C PACTBOPAMH KHUCIIOT M IEJI0Yei, KaueCTBEHHBIC PEaKIIMM Ha KAaTHOHBI METaJIOB).

PacuérHpie 3ama4n.

Pacuérter maccel BemecTBa wiM 00bEMa ra3oB 1O W3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacYEThl Macchl (00bEMA, KOTUYECTBA
BEIIIECTBA) MTPOIYKTOB PEAKIIMH, €CITM OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMHA 4 KM3Hb

Ponp xumum B 0OeCTiCUeHHH IKOJIOTHYECKOM, SHEPTEeTHYECKON M TMHUIIEBON 0O€30MacHOCTH,
pa3BuTUU MeauIUHbL. [IoHATHE 0 HAYYHBIX METOJAX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 06 oOMUX HAYYHBIX MPHHITUIAX MPOMBIIUICHHOTO TOJYyYEHUS Ba)KHEHIITHX
BEIIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUATIOB: BAXKHEHIIME CTPOUTEIbHBIE MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuaibl [JIs 3JIEKTPOHUKH,
HaHOMaTepHabl, OPraHUIECKHNE U MUHEPATbHBIC YI0OPEHUSI.

Xumusi U 30pOBbE YEJIOBEKAa: IMpaBWjia KCIOJIb30BaHUSl JIEKAPCTBEHHBIX IPENapaToB,
npaBujia 6€30MacHOTO MCIOJb30BaHUS MTPENapaToB OBITOBOM XMMHUH B TTIOBCETHEBHON KU3HH.

MexnpeaMeTHbIe CBS3U.

Peanuzarust MeXIIpeIMETHBIX CBSI3€H MPU M3YUYCHHUH OOIICH W HeOpraHW4YecKod Xxumuu B 11
KJIACCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHUU, TaK H
MOHSTUH, SBJISIIOIIMXCA CHCTEMHBIMH JIJ1 OTJEIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIIU3,
CUHTE3, KiaccupUKAMsI, TEPHUOIUYHOCTh, HAOIIOICHWE, OSKCIEPUMEHT, MOJICIUPOBAHHE,
U3MEPEHHUE, SIBJICHUE.



®dusnka: Mmarepusi, SHEprus, macca, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
palMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHMYECKUI YpOBEHb, BEIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUYECKHUE BEJIMYMHBI U €AMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kjeTrka, oOpraHusM, O3KOCUCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpadus: MuHepabl, TOPHbIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHoyorus: XUMUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprHsi, POU3BOACTBO CTPOUTENIBHBIX
MaTepUaoB, CEJIbCKOXO0351CTBEHHOE IIPOU3BOJCTBO, IUILEBAs IPOMBIIIIEHHOCTD,
(bapMarieBTHUECKasi IPOMBIIIIICHHOCTb, IPOU3BOACTBO KOCMETUYECKUX MIPENapaToB, MPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MAaTE€pPHAJIOB, 3JIEKTPOHHAs! IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHUS OO0YYarOIUMUCS
porpamMM CpeIHero oO0Iero oOpa3oBaHUs (JTMYHOCTHBIM, METANpPEIMETHBIM W TPEIMETHBIM).
HayuHo-mMeTom4eckoii OCHOBOH Ui pa3pabOTKU MJIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS IMPOTrpaMM
cpenHero obiiero 00pa3oBaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA OIXO/.

B cooTBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TOJXOJOM B CTPYKTYpE JHYHOCTHBIX
PE3yNbTaTOB OCBOCHMSI MPEAMETa «XHUMHUS» Ha YPOBHE CPEAHEro 001Iero o0pa3oBaHusl BbIIAEIECHBI
CJIEYIOINE COCTABIAIOINE!

OCO3HaHUE OOYYAIOIUMHUCS POCCHUICKON TPakTaHCKON HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPENIEIEHHUIO;

HaJIM4Me MOTHUBALIUU K 00Y4YEHHUIO;

I[[eJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHWI JHYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINK 0a30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBAaTHCSI B CBOCH JIEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, MPUCYILIMMHU LEJOCTHOM CHCTEME XUMHYECKOIrO
o0Opa3oBaHuS;

HaJIM4Yue MPaBOCO3HAHUS SKOJIOTHYECKON KYJIbTYpPbl U CIOCOOHOCTH CTaBUTH LIEIH U CTPOUTD
KU3HEHHBIC MIJIAHBI.

JInuHOCTHBIE pE3yabTaThl OCBOCHUS MpeameTa «XUMUS» JOCTUTAIOTCS B €IUHCTBE Y4eOHOI
U BOCIHTATEJIbHOM JEATEIBbHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKUMH, COLUOKYIHTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U HJi€alaMHd POCCHMCKOT0 Tpa)KIaHCKOro OOIIecTBa,
NPUHATHIMU B OOIECTBE HOPMAMH W TIPaBUJIAMHU TOBEJCHHS, CIOCOOCTBYIOIIMMHU TpOIleccam
CaMOIIO3HaHUs1, CAMOPA3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUSI TIMYHOCTH 00YYarOIINXCS.

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHHS MpEAMETa «XHUMHUS» OTPaXalT CHOPMUPOBAHHOCTH
OTIbITa MIO3HABATEILHON U MPAKTHUYECKOH JEATEeIbHOCTH 00yUYaIOUIMXCs 110 peanu3alii MPUHATHIX B
00I1IeCTBE IEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

OCO3HaHUs OOYYAIOIIMMHUCS CBOMX KOHCTUTYLMOHHBIX TPaB U OOS3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEACTABICHUSI O COLMAJBHBIX HOpPMax M TMpPaBWJIaX MEXKIWYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIHHOCTH MPH CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U MO3HABATENIbHBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh U MPHUHUMATH MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTUX
IIPY aHAJIN3€ Pa3InYHBIX BUIOB y4EOHOH AEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIIEHUS! K UCTOPUYECKOMY M HayYHOMY HACJIEIUI0 OTE€UECTBEHHON XUMUM;

YB)KEHHUS K MPOLIECCY TBOPYECTBA B 00IACTH TEOPHH M MPAKTHYECKOTO MPUMEHEHUS XUMUH,
OCO3HaHHUA TOTO, YTO JOCTH)KCHUSI HAYKU €CTh Pe3yJbTaT JUINTEIbHBIX HAOII0EHUHM, KPOIOTIUBBIX
AKCIEPUMEHTAIIbHBIX MTOUCKOB, MOCTOSIHHOTO TPY/Ja YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUHU U MOCIEIYIOIIEM aHalu3e UHpopMauu
0 MEePEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CUTYAallUH, CBA3aHHbIE C XUMUYECKUMH SBJICHUSIMU, U NPUHUMATD
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;



TFOTOBHOCTH OLIEHMBAaTh CBOE IOBEIECHHE M IOCTYNKH CBOMX TOBApHILIEH C IO3ULHN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbA:

MOHMMaHMs LEHHOCTeW 370poBOro W 0Oe3omacHOro oOpasa KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

COOTIOICHHSI TIPABUIT OE30MMaCHOTO OOpAIICHUS C BEIIECTBAMU B OBITY, MOBCEAHEBHOW JKU3HH
U B TPYJIOBOH JESATEIBHOCTH;

MMOHUMAHUS [ICHHOCTH TIPABIJI WHIUBUIYATHHOTO M KOJJIEKTUBHOTO O€30MacCHOTO MOBEACHUS
B CUTyalUsIX, YIPOXKAIOIINUX 30POBbIO U )KU3HU JHOJEH;

OCO3HAHUs TOCIEACTBHA W HENPHUSTHS BPEAHBIX TPUBBIUCK (YIMOTPEOICHUS aTKOTOJIS,
HapKOTUKOB, KypeHHs);

5) TPy10BOr0 BOCIIUTAHHSA:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCJIEIOBATEeNIbCKOW  JIeATEIbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AakKTHMBHOE€ YYacTHE B pEHICHUM MPAKTHUYECKUX 3a4ad COLUAIbHOMN
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3y4eHHI0 Tpodeccuil pa3inyHOro pojia, B TOM YHCJIe Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUHM M0 XUMHUU;

YBaXXEHUS K TPYAY, JIOAM TPYyJla U Pe3yJIbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYAJILHON TpaeKTOpUU 0OpazoBaHUs, OymyIei
npodeccun U peanuzaluyd COOCTBEHHBIX YKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rM4YeCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH IIeIECO00PA3HOTO OTHOIIECHUS K MPHUPOJAE, KaK MCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIie;

MOHUMAHUS TIO0ATBHOTO XapaKTepa IKOJOTHMUYECKUX MPOOJieM, BIUSHUS IKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE NMPUPOIHOM U COIUATILHOM CPEIbI;

OCO3HaHUs HEOOXOIAMMOCTH HCIOJIb30BAaHUS JOCTMDKCHUNW XWMHUHU JIJISl PEIICHUS BOMPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTUBHOIO HENPUATHS JEUCTBUM, MPUHOCAIIMX BpEI OKPYKAlOLIEW MPUPOJHOM Cpene,
YMEHHSI TPOTHO3UPOBATH HEOIArONpPUSTHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEeANPUHIMAEMbIX
JNENUCTBUN U NIPEAOTBPALLATh UX;

HaJu4usl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHHS, 3KOJIOTMYECKOW KYyJIbTYpbl, OIBITA
NESATEIBHOCTH  SKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMM B
M03HABATENbHON, KOMMYHUKATUBHON U COLIMATIBLHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHUBHO
MPOTHUBOCTOATH HICOJIOTHH XeMOo(poOuH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH 1 00ILIECTBEHHOM MPaKTUKH;

MOHUMAHUS CHenu(DUKN XMMUU KaK HAyKd, OCO3HaHHs €€ poilu B (HOPMHUPOBAHHUH
palMOHaIBLHOTO0 HAYYHOT'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOrO MPEACTABICHUS 00 OKpYKarolleM
MHUpE KaK O €IMHCTBE MPUPO/Ibl U YEJIOBEKA, B TO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0GsieM COXpaHeHHs MPUPOAHOTO PAaBHOBECHS;

yOexIEHHOCTH B OCOO0OM 3HAYMMOCTH XHMHH IS COBPEMEHHOW NMBHUIU3alMU: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH W Ba)XHOW POJM B CO3JAaHUM HOBOW 0a3bl MaTepuaIbHOMN
KYJIbTYpPbI, PEIICHUU TIOOANBHBIX MPOOJIEM YCTOWYMBOTO PA3BHUTHS YEIOBEUYECTBA — CHIPHEBOW,
SHEPreTUYECKOM, MUIIEBON U 3KOJOTHYECKONH 0€30IacCHOCTH, B Pa3BUTUN MEIUIMHBI, 00eCIIeYeHUH
YCIOBUH YCHENIHOTO TPYAA U SKOJIOTHYECKH KOM(POPTHOM KU3HU KAXKIOTO YieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOH TIPaMOTHOCTH: IIOHUMAHHs  CYIIHOCTH  METOJOB  IO3HAHWS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKax, CIIOCOOHOCTH HCIONBh30BATh IMOJy9aeMble 3HAHHS IS
aHaJln3a U OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIET0 MUPA U MPOUCXOASAIINX B HEM U3MEHEHUH, YMEHUS



nenaTh 0OOCHOBaHHBIC 3aKJIIOYEHUS] HA OCHOBE HaYYHBIX (DAaKTOB M MMEIOIIUXCS TAaHHBIX C IIEIIBIO
MOJTyYeHHUS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEJIFHO HCIIOJIb30BaTh XMMUUECKHE 3HAHUS JUIS PEIICHHUs IpoOiieM B
peabHBIX KU3HEHHBIX CUTYalLUsX;

MHTEpeca K MMO3HAHUIO U MCCIIEA0BATEIBCKON A TEbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPhIBHOMY OOpa30BaHHIO M CaMOOOpa3OBaHUIO, K
aKTMBHOMY MOJYYEHHIO HOBBIX 3HAHUH IT0 XMMHUH B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSMU;

MHTEpeca K 0COOCHHOCTSM Tpy/a B pa3IMyYHbIX cepax npodhecCHOHAIbHON AeITEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOT0 IIpeaMeTa «XUMHUs Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIe JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCS MEXAUCHUIIMHAPHBIE
(MexnpeaMeTHbIC) OOIIeHayYHbIE TOHATHS, OTPAKAIOIINE IIETIOCTHOCTh HAYYHOH KapTHHBI MUpA U
crenupuKy METOAOB IO3HAHUS, MCIOJIb3YEeMbIX B E€CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
SHEprusi, SBIIEHUE, IPOIECC, CUCTEMA, HAyYHBIH (DAKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIIeI0BaHue, HAOMI0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC YUeOHbIC NEHCTBH (IIO3HABATENbHbIC, KOMMYHHKATUBHbIC, PETYISTUBHEIE),
obecrieunBaroniye GopmupoBaHue (PyHKIIMOHATBHOW TPAMOTHOCTH M COITMAIBHOM KOMIICTCHIIMH
oOyJaromuxcs;

CIIOCOOHOCTh ~ OOY4YalOIIMXCS ~ HCIOJIb30BaTh ~ OCBOGHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HAHUS M YHHBEpCaJbHbIE Y4eOHbIC JACHCTBUS B IO3HABAaTENbHOW U
COIIMAJIbHOM MPAKTHUKE.

MeramnpeaMeTHble  pe3yibTaThl  OTPAKAIOT OBJAJEHHE YHHMBEPCAJIBHBIMU  y4eOHBIMHU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSIMHU.

OBiaieHne YHMBEPCAILHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOornYecKue AeMCcTBUSI:

CaMOCTOSITENTLHO  (DOPMYJIUPOBATh W  aKTyalU3UpOBaTh MPOOJIEeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

OMMPCACIIATEL LU ACATCIBbHOCTH, 3aJaBasd IMMapaMCTPbl W KPUTCPHUU HUX JOCTUIKCHUA,
COOTHOCHUTB PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

HCIIOJIb30BAaTh IIPU OCBOCHHUU 3HAHUUI HpI/IéMBI JJOTUYCCKOT'O MBIIIJICHHUSA — BbIACIIATH
XapakTepHble TMPU3HAKKM TOHSATHMM W  yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBCTCTBYIOIIUC MOHATHUA IJIA O6’b$ICHeHI/I}I OTACIIBbHBIX (baKTOB )41 HBHGHHﬁ;

BbIOMpATh OCHOBaHUS M KPUTEPHUH ISl KJIacCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTAaHABJIMBATb NPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY U3YUACMbIMU SIBJICHUSMU,

CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHIYKTHBHbBIC, AETyKTUBHBIC, 10 aHAJIIOTUU), BBISBISTDH
3aKOHOMEPHOCTH M TPOTUBOPEYHs B PACCMATPUBAEMBIX SBJICHUSX, (OPMYIHUPOBATH BBIBOJBI U
3aKJIIOUEHHUS;

NPpUMCHATH B IMPOLCCCC INO3HAHUSA, HCIIOJIIB3YCMBIC B XUMHUH CHUMBOJIMYCCKUC (3HaKOBBI€)
MOJIeTIN, TTPeoOpa3OBbIBaTh MOJEIbHbBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CMMBOJI) 3JIEMEHTA,
XxuMu4eckas (opMmyna, ypaBHEHHE XUMHUECKOM peakIMu — TpH pelIeHHH Yy4eOHbIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHSITh Ha3BaHHBIE MOJENbHBIE MPEACTABICHUS IS
BBIABJICHUSA XAPAKTCPHBIX NPHU3HAKOB NU3YYaCMbIX BCUICCTB U XUMUYCCKUX peaKL[I/II\/'I.

2) 0a30BbIe HCCIeA0BaTEIbCKHE TeHCTBUSI:

BJIaACTb OCHOBAMHU MECTOJ0B HAYUYHOTI'O MMO3HAHUA BCIICCTB U XUMHUYCCKUX peaKL[I/II\/'I;

dbopMynupoBaTh LEAM M 3aJadyd  MCCIEIOBaHUS, MCIOJIb30BaTh IIOCTaBJICHHBIE H
CaAMOCTOATECIIBHO C(bOpMy.HI/IpOBaHHBIe BOITPOCHI B KAYCCTBC MHCTPYMCHTA MMO3HAHUA U OCHOBBI JJIs
(dbopMHPOBaHUSI TUTIOTE3BI O TPOBEPKE MPABUIILHOCTH BBHICKA3bIBAEMBIX CYXICHMUIA;

BJIAACTb HAaBbBIKAMU CAMOCTOSATCIIBHOI'O IUIAHUPOBAHHUA HW MNPOBCACHHUA YUYCHUYCCKUX
HKCIIEPHUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOAOM IPOLEcca, CaMOCTOATEIbHO



MIPOTHO3UPOBATh €ro pe3yabTaT, (OpMynHpoBaThb O000OIIEHUS U BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEAOBAHMS, COCTAaBJIATH OOOCHOBAHHBIA OTYET O MPOJETAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM HCCIENOBAaTEIbCKOW M MPOEKTHOH JesTEeIbHOCTH,
MPOSABIIATH CIOCOOHOCTH M TOTOBHOCTh K CAMOCTOATEIHLHOMY IIOMCKY METOJIOB pEIICHUS
MPAKTUYECKHX 33/1a4, IPUMEHEHHIO Pa3InYHBIX METO/I0B IIO3HAHMUSL.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHLCS B PA3MYHBIX HCTOYHUKAX WH(OpMaNU (HAyYHO-TIOMYJISIPHAS IUTEpaTypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE TMocoOus, pecypcbl HHTepHeTa), aHAIU3UpPOBAThH
MHGOpPMALIMIO PA3NUYHBIX BUJOB W (OpPM TPEACTABICHUS, KPUTHYECKH OLIEHUBATH €&
JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMyIHMpoBaTh 3ampochkl M NPUMEHSTHh pa3IMYHble METOJbl IMPH TIOUCKE U oTOOpe
nHpopManuy, He0OXOAUMOM /JIsl BBIMOJIHEHUs YU€OHBIX 3a71a4 ONpeAesIEHHOrO TUIIA;

npuoOpeTaTh OMBIT MCIOJB30BAaHUS HH()POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHMAIbHYIO (OpMY IMpelcTaBleHUs HMHPOPMAIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIOJb30BaTh HAYYHBIM S3bIK B KAuecTBE CpEACTBA IMpH paboTe C XUMHUYECKOH
nH(popManuen: MPUMEHATh MEKIIPEAMETHBIC (HPU3NIECKUE U MATEMATHICCKHUE) 3HAKH U CHMBOJIHI,
(bopmyIbl, a0OpeBHaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBiajieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /1€ CTBUSAIMH:

3aJlaBaTh BOIIPOCHI MO CYILECTBY OOCYKIaeMOil TeMbl B XOJ€ Auajiora W/WiH JUCKYCCHH,
BBICKa3bIBaTh HUACH, (HOPMYIUPOBATH CBOM  MPEUIOKEHUS  OTHOCUTEIIBHO  BBIOJHEHHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYNaTh C MpEe3eHTALUEel pe3ylbTaTOB IO3HABATENBHONW NEATENBbHOCTH, MOITYYEHHBIX
CaMOCTOSITENILHO MJIM COBMECTHO CO CBEPCTHUKAMU IMPH BBIMOTHEHUN XMMHUECKOT0 SKCIIEPUMEHTA,
MPAKTUYECKONH PabOTHI MO HMCCIETOBAHUIO CBOIMCTB M3Y4aeMBIX BEILECTB, pealn3alud y4eOHOIro
npoekTa M (OpMyIUpPOBaTh BBIBOJABI IO pe3yJabTaTaM MPOBEAEHHBIX HCCIENOBAaHUN MyTEM
COTJIACOBAHUS MO3ULUH B X0/1e 00CYKICHUS U 0OMEHAa MHEHUSIMH.

OBnajeHne YHHMBePCAJIbHBIMH Pery/JsiTUBHBIMU e CTBUSMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I1O3HABATEIbHYIO JIEATEIBHOCTD,
ompezensis €€ LETU W 3aJayd, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
Npe/UlaraeéMblii  aJrOPUTM JCUCTBUIM TPU BBHIMOJIHEHUH YYeOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIA CIIOCOO MX PEHICHUS ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMHUYECKUX PEAKIIMAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AESITETbHOCTH Ha OCHOBE CaMOAHAIN3a U CAaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJTACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUs OTPaKaroT:

c(hOPMUPOBAHHOCTH MPEICTABICHUA O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MUpPA, POJIM XMMHHM B TIO3HAHWM SIBICHUN NPUPOIbI, B (POPMUPOBAHUU MBIILIICHUS U
KyJIbTypbl JUYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM M pelIeHHs
MPAKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0pPOBBIO H
MIPUPOIHOM CPEE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUI, KOTOPAsl BKIKOYAET: OCHOBOMOJATAKOIIUE TOHATHS
(XMMHYECKUI DJIEMEHT, aToM, OJEKTPOHHas O000JI0YKa aroMa, MOJIeKyJa, BaJICHTHOCTb,
ANEKTPOOTPUIATEILHOCTh, XHUMHYECKass CBs3b, CTpyKTypHas ¢opmyna (pa3BépHyTas H



COKpauIéHHasi), MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEpOJIHBIN CKeeT, (QyHKINOHATbHAS
rpyIIa, pajukai, Uu30Mepusi, U30MEPbI, TOMOJIOTMUYECKUH Psijl, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOL
1 a30TCOJAEpIKAIIUE COCTUHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE
COCJIMHEHMS); TEOPUU M 3aKOHBI (TEOpHUsl CTPOCHHUs OpraHmyeckux BemiecTB A. M. byrtmeposa,
3aKOH COXpPaHEHHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XHUMHUU;
MHUPOBO33PEHUECKUE 3HAHUs, JIekKAIIMe B OCHOBE IMOHUMAHHUS TMPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX fABJIEHUH, (AKTOJIOIHMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IMOIYYCHUH H
0€30MacHOM HCIIOIH30BAHUH BAKHEHIIINX OPTaHMYECKUX BEIIECTB B OBITY W MPAKTHYECKON
NEeSATEIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHI BBISBISITH XapaKTePHBIC MPU3HAKY MOHITHIA, YCTAaHABIUBATD UX
B3aUMOCBS3b, HCIIOJb30BATh COOTBETCTBYIOIIME IOHATHS IPU ONUCAHUU COCTaBa, CTPOCHUA M
IIPEBPALICHUI OPraHU4YECKUX COCIUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJNIb30BaTh XHUMHUYECKYI0 CHMBOJUKY JJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) (HOpMyT OPraHMYECKUX BEILIECTB U
YPaBHEHUH XUMHUYECKHUX PEAKIUM, U3rOTAaBIMBATh MOJEIN MOJEKYJ OPraHMYECKUX BEIIECTB IS
WJUTIOCTPAIIUU UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAMICKHOCTh H3YYEHHBIX OPTaHUYECKUX
BEIIECTB IO HX COCTaBy W CTPOCHHIO K ONPEICIEHHOMY KIACCY/TPYIIe COSAMHECHHIA
(YrineBoaopo/bl, KUCIOPO U a30TCOAEpKAIIUE COSTUHEHHS], BBICOKOMOJIEKYISIPHbIE COCIUHEHHUS),
JaBaTh UM Ha3BaHUsi mo cuctematuyeckor Homenkinarype (IUPAC), a Takke npuUBOAUTH
TPUBUAIbHBIE Ha3BaHUSA OTAEIbHBIX OPraHUYECKUX BEIIECTB (ITHIIEH, NPOMNMIEH, AaleTHJIEH,
STWJICHTJIUKOJIb, TIUIEPUH, GeHOI, GOpMaTbACT I, alleTAIbIETH]l, MypaBbUHAS KHCIIOTA, YKCYCHAS
KHCIIOTa, OJIEMHOBAas KHUCJOTA, CTEapUHOBAs KUCJIOTA, IIII0K03a, PPyKTO3a, Kpaxmal, IeJUIH103a,
TJTUITUH);

c(OpPMUPOBAHHOCTh yMEHHUS OIpENesaTh BUIbl XUMUYECKOW CBSI3U B OPraHUYECKUX
COCIMHEHUSX (OAMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSTh IIOJIOXKEHUS TEOPUM CTPOEHUS OPTraHUYEeCKUX
BemiectB A. M. bytnepoBa ansi 0OBSICHEHHSI 3aBHCHMOCTH CBONCTB BEIIECTB OT MX COCTaBa H
CTPOEHHSI; 3aKOH COXPAaHEHHUsI MACChI BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3NICCKUE K XUMUIECKHE
CBOMCTBAa TUMHYHBIX MPEACTABUTENCH Pa3IMUYHBIX KJIACCOB OpraHMYECKHX BEIIeCTB (METaH, 3TaH,
STWJICH, TPOMNUJICH, ameTuieH, OyramueH-1,3, merunOyraauen-1,3, OEH305, METaHOJN, AITAHOI,
STWJICHIJIMKOJb, TIUIEPUH, (EHOJI, aleTalbIerusl, MypaBbUHas M YKCYCHas KHCIOTHI, TJIIOKO3a,
KpaxMaJ, LEeJUII0JI03a, aMUHOYKCYCHAsl KHUCJIOTa), WUTIOCTPUPOBATH T'€HETUUYECKYIO CBSA3b MEXY
HUMH YPaBHEHHUSIMU COOTBETCTBYIOUIMX XMMHYECKUX PEAKLIUN C MCIOJb30BAHUEM CTPYKTYPHBIX
dopmy;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh UCTOUYHUKU YIIIE€BOJOPOJHOTO ChIphbs (HEDTH,
MPUPOAHBIN Ta3, yroib), CIOCOOBI UX TEepepaboTKM U MPAKTUYECKOE MPUMEHEHHUE MPOIYKTOB
nepepaboTKH;

c(hOpPMUPOBAHHOCTh YMEHUI MPOBOIUTH BHIYMCICHUS IO XUMUYECKUM ypaBHEHUSIM (MaCCHI,
00BbEMa, KOIMYECTBA UCXOIHOTO BEIECTBA UJIU MPOJYKTA pEaKlnu MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIaJE€Th CHUCTEMOW 3HAHMK 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUS, UCIIOIB3YEMbIX B XUMUU MTPH U3yUYECHUU BEIIECTB U XUMUYECKUX SIBIICHUH (HaOII0IeHHE,
U3MEpEeHHUe, FKCIIEPUMEHT, MOJICIUPOBAHHUE), UCIOIb30BaTh CUCTEMHbIE XUMHUYECKHE 3HAHUS IS
MPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsIX, CBA3AHHBIX C BEIIECTBAMH MU HUX
IIPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COONIONATh TPABUJIA IMOJB30BAHHUS XUMHYECKOW IMOCYAOH U
Ja00paTOpPHBIM O0OPYJOBAaHUEM, a TAaK)Ke IpaBuja OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKILHUSMH TIO BBITTOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;



c(OpPMUPOBAHHOCTh YMEHUN IUTAHUPOBATh U BBINOJHATH XMMHUYECKUNW HSKCIEPUMEHT
(mpeBpallleHus OPraHMYECKUX BEILECTB IPU HArpeBaHUM, INOJIyYEHHE 3TUJIEHA U H3Y4YEHHUE €ro
CBOMCTB, KaueCTBEHHBIE PEAKI[MU OPraHUYECKUX BEIECTB, J€HATypalusi OEIKOB MPH HArPEeBaHUU,
[[BETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUH C MPaBHJIAMH TEXHUKU 0€30MaCHOCTHU MpH 00palieHun
C BemlecTBaMM M J1a0OpaTOPHBIM OOOpYIOBAaHUEM, NPEACTABIATH PE3YyNbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3aliCH YpPaBHEHUW COOTBETCTBYIONIUX pEaKIuil u (OpMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYI HWH(MOpMaIHIo,
MOJTy4aeMyI0 U3 pa3HbIX HICTOYHUKOB (CpeacTBa MaccoBOi nHpopmaruu, IHTEepHET 1 Ipyrux);

c(OPMHPOBAHHOCTh yYMEHHUH COOJMIOJAaTh TMpaBHa 3KOJOTMYECKH I1€JIecO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOM [EATEIHHOCTH B MLENSAX COXPAHEHUS CBOEro 3/I0pOBbA U
OKpY>Kalollle MPUPOJHOM Cpenbl, OCO3HABATh OIACHOCTh BO3JECWCTBHUS HA YKHUBBIE OPraHU3MBI
ONpeenEHHBIX OPraHNYECKHUX BEIECTB, TOHMMAas cMbIca nokazarens [T/IK, moscHaATs Ha npumepax
CIOCOOBI YMEHBIIEHUS U MIPEJOTBPALLICHHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Uis o0y4yarouxcs C OTPaHHUYEHHBIMH BO3MOKHOCTSIMH 3[I0POBBS: YMEHUE MPUMEHSThH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHUI;

JUISL CJIETIBIX M CIA0OBUIALIMX OOY4YaIOUIUXCS: YMEHHE HCIOJb30BaTh PEIbe(HO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiiis 1uist 3anucu XuMuueckux Gopmy.

11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHUN: O XUMHUUYECKOW COCTABJISIONICH €CTeCTBEHHO-HAYYHOH
KapTUHbI MHUpA, POJIM XMMHUHU B TO3HAHUU SBICHUHA HPUPOABI, B (POPMHUPOBAHUHU MBIIUICHUS U
KyIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIHLHOW TPAMOTHOCTH, HEOOXOAUMOW MJisi pelIeHHs
MPAKTUYECKUX 3a/ad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MPUPOIHOI Cpee;

BJIaACHUC CUCTEMOM XMMHYECKHUX 3HaHI/II>'I, KOTOpas BKJIKOYACT: OCHOBOIIOJIAraromue rnmoHATHUA
(XMMHYECKUH AJIEMEHT, aTOM, U30TOIl, S-, P-, d- AIEKTPOHHBIC OPOUTATU aTOMOB, HOH, MOJIEKYIa,
MOJIb, MOJIPHBIA 00BEM, BaJCHTHOCTh, JJIEKTPOOTPULIATEIHHOCTh, CTEMEHb OKUCIICHHUS,
XUMHYECKas CBA3b (KOBaJEHTHAasl, HOHHAs, MeTaJUIM4ecKas, BOJOPOIHAs), KpUCTAJIIMYEcKast
pem€rka,  TUIBI  XMMHYECKMX  pEaklWii, pacTBOP,  JJEKTPOJIUTHI,  HEICKTPOIUTHI,
ANEKTPOIIUTUYECKAS TUCCOLUAINS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOM peaKIui,
XUMHYECKOE pABHOBECHE), TEOPUU U 3aKOHBI (TEOpHsl JJICKTPOJUTUYCCKOW JAMCCOIUAIINH,
nepuoanueckuid 3akoH Jl. . MenaeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U NPEBPALLEHUS DPHEPIUM IPU XUMHUYECKUX PEaKLHUAX), 3aKOHOMEPHOCTH, CUMBOJIMNYECKUH S3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHNUS, JIeKaIIle B OCHOBE IOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH
XUMHYECKHUX SIBIICHUH, (AKTOJIOTHMUYECKHUE CBEIEHUS O CBOWMCTBAaX, COCTaBe, IONYYCHHH W
0€30MacHOM HCIIOJIb30BAHUM BAKHEMIIMX HEOPTaHWYECKUX BEUIECTB B OBITY M MPaKTHYECKOU
ACATCIIbHOCTH YCIIOBCKA,

c(OpPMUPOBAHHOCTh YMEHH BBISBIATH XapaKTepHbIC MPU3HAKYU MOHITHUM, YCTAaHABIUBATD UX
B3aUMOCBA3b, UCIIO0JIB30BAThL COOTBCTCTBYIOIUC IMMOHATHA ITPU OIMMCAHUU HCOPIraHUYCCKHUX BCILCCTB
Y UX MPEBPAILICHUN;

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ HCIOJIb30BATh XHUMHUUCCKYIO CHMBOJIMKY MIJId COCTAaBJICHHUA
(hopMys BEIIECTB M YPaBHEHHM XMMHUYECKUX peaKIni, cuctemaTudeckyto HomeHkIaTypy (IUPAC)
U TpUBHAJIbHBIC HAa3BaHHS OTAEIbHBIX HEOPTaHWYECKHX BEIIECTB (yrapHbI ra3, yrieKUCIbIH ras,
aMMHaK, raiéHasi U3BeCTh, HeraléHas u3BecTb, IUThEBas Coja, MUPUT U JpyTue);

C(bOpMI/IpOBaHHOCTB YMGHI/II\/'I OIpeaACIATh BAJICHTHOCTb U CTCIICHb OKHCIICHUA XUMHYCCKUX
AJIEMEHTOB B COCIUMHEHUSIX PA3JIMYHOTO COCTaBa, BHUJ XMMHUYECKOW CBSA3M (KOBaJIEHTHAs, NOHHAs,
METaJIJINYECKasi, BOJOPOAHAs) B COEAMHEHMSIX, THUI KPUCTAUIMUECKON PEIETKH KOHKPETHOTO



BElleCTBA (aTOMHas, MOJIEKYJSpHas, HOHHAas, MeTaJUIMYecKas), XapakTep Cpeasl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

Cc(OPMHUPOBAHHOCTh YMEHMH YCTAHABJIMBATH MPUHAUIEKHOCTh HEOPTaHUUECKUX BEIECTB 110
X COCTaBy K ONpeAeNEHHOMY Kjaccy/Tpynmne cOoeluHEHHH (IpOCThle BEIIeCTBA — METAUIbl U
HEMEeTaJlJIbl, OKCH/Ibl, OCHOBAHUS, KCIOThI, aM(OTEPHbIE THIPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICT TIepuoAndeckoro 3akona JI. . Menzaeneena
U IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBICHUTEIbHYIO U IPOTHOCTUYECKYIO (YHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTePH30BATh AIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKHX
sneMeHToB 1—4 nmepuonos llepuoanyeckoin cucteMbl XxumMudeckux snemeHToB . Y. Menneneena,
UCTOJB3Yysl MOHATHUS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPTETUUECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMMUYECKHX DJIEMEHTOB U UX COCAWHEHHMU II0 NEPHOAAM H
rpynmaM [lepuonndeckoi cucteMsl XUMUYECKUX 3JIeMeHTOB [I. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PAa3IMUHBIX KJIACCOB, NOJITBEP)KJIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSA3M MEKIYy HEOPraHMYECKUMHU BEUIECTBAMM C IIOMOINBIO YPAaBHEHHH COOTBETCTBYIOLIMX
XMMHYECKUX PEAKIIUN;

C()OPMHUPOBAHHOCTb YMEHHUS KJIACCU(PHUIMUPOBATh XUMHUYECKUE PpEAKIUH 10 Pa3IUYHBIM
IpU3HAKaM (YHCIy M COCTaBy pearupyroux BEUIeCTB, TEIUIOBOMY 3P PEKTy peakiiui, N3MEHEHUIO
CTEINEHEH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMHU, YIaCTHIO KaTalIu3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTABIATh YPABHEHUS PEAKLUUH PAa3IUUHBIX THUIIOB, MOJIHBIE U
COKpAIlléHHbIE YPAaBHEHHUS PEAKIMA HOHHOIO OOMEHA, YyYWThIBas YCIOBHUS, NPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c()OPMHUPOBAHHOCTb YMEHHUH MPOBOIUTH PEAKIIMHU, TOATBEPKAAIONINE KAUYECTBEHHBIN COCTAB
Pa3IMYHBIX HEOPraHMUYECKUX BEILECTB, PACIIO3HABATh OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJHBIX PaCTBOpPaX HEOPraHMYECKHUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH PACKPBIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii OCPEICTBOM COCTABIICHHS 3JIEKTPOHHOIO OallaHCca ITUX peakLuii;

c(OPMHUPOBAHHOCTH YMEHHUH OOBSACHATH 3aBUCHUMOCTH CKOPOCTH XMMHYECKOH pEeakIuu OT
pasnuyHbIX (AKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOIO paBHOBECUS B 3aBUCUMOCTH OT
BHelIHero Bo3aelcTeud (npunuun Jle [larense);

Cc()OPMHUPOBAHHOCTb YMEHMH XapaKTepU30BaTh XMMHUYECKHE MPOLIECCH, JEKAIIUE B OCHOBE
IPOMBIIIICHHOTO TIOJXY4YEeHUS CEpHOM KHUCIOTHI, aMMHakKa, a TaKxke C(HOPMHUPOBAHHOCTD
IpPEJCTaBICHUH 00 OOLIMX HAyYHBIX NPUHLIMNAX M HKOJOTMYECKUX MPOOJeMax XUMHUYECKOro
IIPOU3BO/ICTBA;

C()OPMHUPOBAHHOCTE yYMEHUH TMPOBOJAUTH BBIUUCIEHUS C HCIOJb30BAaHMEM IOHATHUS
«MaccoBasi JI0JIsl BEIIECTBA B PaCTBOPE», OObEMHBIX OTHOILICHHUI ra30B MPH XUMUYECKUX PEaKIHX,
Macchl BELIECTBA WM 00bEMaA Ia30B IO M3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MM OOBEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKLMU BEIIECTB, TEIIOBOTO 3¢ ¢eKTa peakllud Ha OCHOBE 3aKOHOB
COXPAHEHHUs MACChl BEIECTB, IPEBPALLECHUS U COXPAHEHUS DHEPIHH;

c(OPMHPOBAHHOCTh YMEHUH COONIONATh TPABUJIA IMOJB30BAHUS XUMHYECKOW IMOCYIOH U
Ja00paTOPHBIM O0OPYJOBAaHUEM, a TaK)Ke IMpaBWjIa OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKLIHSAMH TI0 BBIITOJTHEHHIO Ja00PAaTOPHBIX XUMUYECKHUX OMBITOB;

C()OPMHPOBAHHOCT YMEHHMH IIJIAHUPOBAaThb M BBINOJHATH XUMHUYECKHUH SKCIIEPUMEHT
(paznokeHue nepokcuaa BOAOPOJa B MPUCYTCTBUU KaTalIU3aTopa, ONPEAEIECHUE CPEABI pAaCTBOPOB
BEIIECTB C IOMOIIBIO YHUBEPCAILHOIO MHAMKATOPA, BIMUSHUE PA3IUYHBIX (AaKTOPOB HAa CKOPOCTH
XUMHAYECKON peakliu, peakiiui HOHHOTO0 0OMeHa, KaueCTBEHHBIE PEaKIIUU Ha Cynb(ar-, KapOoHaT-
U XJIOPHA-aHUOHBI, Ha KATHOH aMMOHMs, PELICHHE OJKCIEPUMEHTAIbHBIX 3aJa4 II0 TEMaM
«Metamibel» U «Hemeramibl») B COOTBETCTBUM C MpaBUJIAMM TEXHUKH O€30MacCHOCTH MpU
oOpallleHnu ¢ BelIeCTBaMH M J1a0OpaTOpHbIM 00OpPYIOBaHMEM, HPEICTABIATh PE3YJIbTaThl
XMMHAYECKOTO JKCIEepUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOIIMX pEakIUid u
(GopMyIMpOBAThH BBIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBaTh XMMHUYECKYIO0 HH(}OpMaluio,
II0JIy4a€MYI0 M3 Pa3HbIX HCTOYHHUKOB (CpPEICTBAa MACCOBOM KOMMYHHUKaLMK, IHTEpHET U ApYyrux);

c(hOPMUPOBAHHOCTh yYMEHHH COONIOZATh TMpaBUjia SKOJOTHYECKH  IeJIeCO00pa3HOro
IIOBCACHUSA B 6BITy n TPYI[OBOﬁ ACATCIIBHOCTH B LCIAX COXpPAaHCHUA CBOCTO 3J0pPOBbA U
OKpY>Kalolllel MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JCHCTBHUS HAa JKUBBIE OPraHU3MBI
onpeAeNnEéHHBIX BEIIeCTB, MoHUMAas cMbici Tokasatens [1JIK, moscHAT, Ha mpuMepax CrHocoObl
YMEHBIIEHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKa;

JJIA 06yqa101111/1xc;1 C OrpaHUYCHHBIMHU BO3MOXHOCTAMU 3J0POBbSA: YMCHHUC IIPUMCHATH
3HAHHSA 00 OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHUS BEIECTB M XUMUYECKHUX SBJICHUII;

IJ11 CJICNBIX U CHaGOBI/I,Z[}IH_II/IX 06yqa10mnxc;1: YMCHHUC HCIIOJIb30BATH peﬂbe(bHO-TO‘Ie‘IHYIO
cucteMy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHE

10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ NporpaMMEl Beero KOﬁHTpOJIbele I'IpﬁaKaneCKne 06PA30BATETLHBIC
padoTsI padoThI pecypesi
Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHH
[Ipenmer opraHn4ecKOi XUMHH. TGOPI/IH Bu6muorexa IJOK
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3 ]
https://myschool.edu.ru/
M. bytneposa
Hroro no pa3neny 3
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2 bubmorexa HOK
' pedl T FOPOAL https://myschool.edu.ru/
HenpenensHble yrieBogOpOIbI: aJIKEHBI, bubmmoreka [IOK
2.2 6 1
aJIKaJueHbl, aIKUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApoMaTH4eCKHE YriIeBOI0POIbI 2 https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YIJIEBOJAOPOIOB U bubmmoreka [IOK
24 3 1
uX mepepadoTKa https://myschool.edu.ru/
Hroro no pazneny 13
Paznea 3. Kuciopoacoaep:xanue opranniecKue coeuHeHNs!
Bbu6nmuoreka [JOK
31 Crpret. Genon 3 https://myschool.edu.ru/
39 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1 bu6mmoreka [IOK
' CrnoxHble 3¢upbl https://myschool.edu.ru/
Bbu6nuoreka [JOK
33 Y TIeBO/b! 3 ! https://myschool.edu.ru/
Hroro no pazneny 13

Pasznea 4. A3oTcoaepskaniue OpranHnyeckre coeJuHeHust




Bbu6nuoreka [JOK

4.1 Amunbl. AMMHOKUCIIOTEL benku 3 https://myschool.edu.ru/
Hroro no pazneny 3
Pa3znea S. BbicokoMoOJIEKYJISIPHbIE COETHHEHUS

5.1 [Tnactmaccel. Kayayku. Boiokna 2 Egszl;aﬁf/??hljgi du.ru/
Hroro o pazaeny 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34




11 KUIIACC

KoanuecTBO 4acos

DJIeKTpOHHbIe (LM (ppoBbIE)

Jl:;-)n HaumeHnoBanue pa3/ie/ioB H TeM NPOrPaMMBbI B Konrpoabsubie IIpakTuuyeckne  00pa3oBaTesibHbIE PeCypChl
cero padoTshI padoThI
Pa3nes 1. TeopeTuueckue 0CHOBBI XMMHU
Crpoenue atoMoB. [lepuonnueckuii 3aK0H 1 BuGmuorexa I[OK
1.1 [lepuoauueckas cucteMa XUMHYECKUX 3JIEMEHTOB /. 3 https://mvschool.edu.ru/
W. MenneneeBa DS-LIY —
1.2 Crtpoenue BemniecTBa. MHOTOOOpasue BEIIECTB 4 Egg??/ﬁizjhggi duru/
1.3 XUMHUYECKUE PEAKIIUU 6 1 1 Eggg?/(;gflz?h](_)[gli duru/
Hroro no pazneny 13
Paznen 2. Heoprannueckasi XuMus
but6mmoreka [IOK
2.1 Meraet 6 ! https://myschool.edu.ru/
Bbubmunoreka LIOK
22 Hemeranmet ? ! ! https://myschool.edu.ru/
but6mmoreka [IOK
2.3 CBsi3b HEOPraHUYECKUX U OPTAHMYECKUX BEILECTB 2 https://myschool.edu.ru/
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HbL
but6mmoreka [IOK
3.1 KUMHSL 1 KU3HE 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka
n/n yp Bcero K0611Tp0.111>nble Ip :KT"quKHe u3ydeHusi  oOpa3oBaTeJIbHbIE
padoThI padoTsI pecypesI
[Ipenmer opraHn4eckoi XUMHH, €€ Bu6muorexa [JOK
1 1 CEHTSIOph
BO3HHKHOBEHHE, PA3BUTHE U 3HAUCHHUE https://myschool.edu.ru/
Teopust cTpoeHUS OPraHUYSCKUX
2 coe pHHeHI/II)ﬁ A M E JIepoBa, eé 1 CEHTSIOpb bubmorexa LIOK
A A p https://myschool.edu.ru/
OCHOBHBIC ITOJIOKCHUS
[IpencraBnenue o KiraccupuKaum
opranndeckux Beniects. Homenkiarypa bubmmoreka [JOK
3 1 CEHTSAOPh
(cucremaTudeckas) U TpUBHUATIbHBIE https://myschool.edu.ru/
HA3BaHUS OPTaHUYECKHX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE, Bbubmunoreka LIOK
4 . 1 CEHTSAOPh
TOMOJIOTUYECKHH Pl https://myschool.edu.ru/
MeraH u 3TaH — IpoCTEUIIne Bu6muotexa [JOK
5 1 OKTSIOpb
MIPEICTABUTENH AJIKAHOB https://myschool.edu.ru/
6 AJNKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 OKTSIOPh bubmmorexa HOK
: p ’ P https://myschool.edu.ru/
OTuJEH U IPONUIEH — IMpocTeiine Bu6muotexa [JOK
7 1 OKTS0pb
MIPEICTABUTENH AJIKCHOB https://myschool.edu.ru/
[Ipaktuueckas padota Ne 1. «Ilomyuenue but6mmoreka [IOK
8 . 1 1 OKTSIOpb
ATUJICHA U U3yYECHUE er0 CBOMCTB» https://myschool.edu.ru/
Ankanuensl. byranuen-1,3 u
9 MGTI/I.fIl6 a, Hefll; Hon’ CHHUE 1 HOSIOpb bubmmorexa HOK
yran o yi p https://myschool.edu.ru/
CUHTETHYECKOTO KayuyyKa ¥ PEe3UHbI
AJIKUHBI: COCTaB U 0COOCHHOCTH
N bu6mmoreka [IOK
10 CTPOEHHUsI, TOMOJIOTHYECKUH PAL. 1 HOAOPb
. https://myschool.edu.ru/
AlleTHIICH — MPOCTEHIIHI MPEICTABUTEIb




AJIKMHOB

Brpluncienus 1o ypaBHEHUIO XUMUYECKOM Bu6muotexa [JOK
11 HOAOPb
peakIuu https://myschool.edu.ru/
Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH bubnuoreka [JOK
12 HOAOPb
apeHOB https://myschool.edu.ru/
I'eneTnyeckas cBs3b yrieBOAOPOAOB, Bu6muotexa [JOK
13 nexkabpb
MPUHAISKANTUX K PA3IMYHBIM KJIaccaM https://myschool.edu.ru/
[TpupoaHbIe HICTOYHUKH YTIEBOIOPOIOB:
14 I pI/I p0 HHbIﬁ ra3 v nom IZIE:IG Heg)TI:IHHHe exabpb bubmorexa [IOK
PHPOA YTHbY A p https://myschool.edu.ru/
ra3bl, HeTh U IPOJIYKTHI €€ mepepaboTKu
[IpupoaHbIE UCTOYHUKY YTIE€BOIOPOIOB:
15 1} pI/I po I[HL1171 ras v nom I}{III:IG Heg)TEIHHHe exaodpb bubmorexa [IOK
PHPOA YTHbS a P https://myschool.edu.ru/
ras3sl, HeTh ¥ MPOYKTHI €€ mepepaboTKu
16 KonTponpHas pabora mo pazaeny cKaGDE bubnmoreka [JOK
«YTIeBOAOPOABI» a p https://myschool.edu.ru/
MHoOroaTroMHbI€ CIUPTHI: ITHICHTIIUKOJIb bubmuoreka [JOK
17 STHBAph
U TJIMLEPUH https://myschool.edu.ru/
DeHOI: CTPOCHHUE MOJICKYIIBI, PU3NIECKUE bubmmoreka [JOK
18 o STHBAph
1 XMMUYECKHE CBOMCTBA, TPUMEHEHHE https://myschool.edu.ru/
19 Anpaeruapl: GopmManbaeTuI U J— but6mmoreka [IOK
aneTanpaerua. AeToH P https://myschool.edu.ru/
20 OIHOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBBIS but6mmoreka [IOK
KHCJIOTBI: MypaBbHHAsl M YKCYCHAs! https://myschool.edu.ru/
IIpenenbHble OAHOATOMHBIE CIIUPTHL: Bu6muotexa [JOK
21 SIHBaph
METaHOJI 1 3TaHos. BomopoaHas cBs3b https://myschool.edu.ru/
[TpakTuueckas padota Ne 2. «CBoiicTBa bubmuotexa [JOK
22 . deBpaib
pacTBOpa YKCYCHOM KUCIIOTBD» https://myschool.edu.ru/
CreapuHOBas U OJIEHHOBASI KUCJIOTHI, KaK
23 npe ETaBI/ITeJ'II/I BBICIIINX Ka 6OHOBBI,X deBpaib bubmorexa [IOK
el P P https://myschool.edu.ru/
KHCIIOT
MBplI1a Kak coJId BBICHIMX KapOOHOBBIX Bu6muotexa [JOK
24 deBpaib

KHCJIOT, UX MOIOIIEE NSHCTBHE

https://myschool.edu.ru/




CrnoxHuble 3(hUpbl KaKk TPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX 1 deBpain bubmorexa [IOK
P - HAp P https://myschool.edu.ru/
3¢upoB
Kupsl: runponus, npuMeHEHHE, Bu6muotexa [JOK
26 1 MapT
OuoJIoTHYecKasi poJb )KHUPOB https://myschool.edu.ru/
YFHGBOUI[BIZ COCTaB, KJacCU(pUKaLH. Bubnmorexa [IOK
27 Baxueiiuue npeacTaBuTeNu: IIIH0K03a, 1 MapT
https://myschool.edu.ru/
bpykTO3a, caxapo3a
Kpaxman u nemnono3a kak NpupoaHbie bubmuoreka [JOK
28 1 MapT
HOJIMMEPHI https://myschool.edu.ru/
K
29 «IgﬁzﬁgHZHif) pea 6}1(::13 l;IZ gai);f{i}:{e(mne 1 arnpenb bubmorexa [IOK
POACOACPIAILHE Op P https://myschool.edu.ru/
COCTUHEHUS
30 AMUHBI: METWJIAMUH Y aHWJIMH 1 arnpenb bubmorexa [IOK
: P https://myschool.edu.ru/
AMUHOKHUCIOTHI KaK aM(pOTepHBIC Bubsmorexa LIOK
31 OPraHMYeCKHE COCTUHEHUS, NX 1 arnpenb
https://myschool.edu.ru/
onosiornueckoe 3Hauenue. Ilermruanl
benku xak npupoaHble Bu6muotexa [JOK
32 1 arnpenb
BBICOKOMOJICKYJISIPHBIE COSTMHEHUS https://myschool.edu.ru/
OCHOBHBIC TTOHITHSI XUMUH N but6mmoreka [IOK
33 . 1 Mait
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI https://myschool.edu.ru/
34 BOLCISSI]:(I){;I()GJIB;ET%{[HI;I:: (T:?)Sea WHEHUH 1 Mait bubmorexa [IOK
yip A ' https://myschool.edu.ru/
[ImacTMacchl, KaydykH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka KoHTpoabHbI IIpakTuyecku
n/n yp Bcero 06 po ¢ pﬁ ecxne H3ydeHusi ~ oOpa3oBaTeJIbHbIEC
abdoThI abdoThI
P p pecypcsl
XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAsS bubmuoreka [JOK

1 1 CEHTSAOPH
KOH(UTryparus aTOMOB https://myschool.edu.ru/
Ilepnonnueckut 3axoH u Ilepuoanueckas
chcTeMa XuMH4YecKux aneMenToB Jl. H. but6mmoreka [IOK

2 . 1 CEHTS0pb
MeHieneeBa, X CBS3b C COBPEMEHHOM https://myschool.edu.ru/
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKUX AJIEMEHTOB U UX COCIMHEHUI

3 10 TPYIaM U iepuoaaM. 3HaYEHUE 1 COHTSGOD bubmuoteka [JOK
NEPUOINYECKOTO 3aKOHA U CUCTEMBbI p https://myschool.edu.ru/
xuMudeckux ayemenToB .. MenaeneeBa
B Pa3BUTUU HAYKH
Crpoenue BeniecTBa. XuMHUYECKAsI CBA3b, €€

p B ’ bu6moreka [IOK
4 BU/JIbI; MEXaHU3MbI 00pa30BaHUs 1 CEHTSIOph
= https://myschool.edu.ru/
KOBaJICHTHOM CBsi3U. BogopoaHas cBsi3b
BaneHTHOCTb. DNEKTpOOTPUIIATETBHOCTD.

5 Crenenb okucaeHus. Bemecra 1 OKTSODE bubmoreka [JOK
MOJICKYJISPHOTO ¥ HEMOJICKYJISIPHOTO p https://myschool.edu.ru/
CTpOEHUS
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

A p bubmuoreka [IOK
6 HctuHHbBIE U KOJTTIOUIHBIE PACTBOPHI. 1 OKTSOPH
https://myschool.edu.ru/
MaccoBas 1071 BeIlleCTBa B paCTBOpE
Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX COCAMHEHUM. bu6mmoreka [IOK

7 1 OKTSIOpb
['eneTnueckas CBsi3b HEOPraHUYECKUX https://myschool.edu.ru/
BEIIECTB, PA3JIMYHbIX KJIACCOB

8 Kiaccudukamnus XuMHIecKuX peakiuii B 1 OKTAOPh bubmuoteka [IOK




HEOPraHUYECKOU U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS SJHEPTUU IIPU
XUMHMYECKHUX PEAKIHAX

https://myschool.edu.ru/

CxopocTts peakiiuu. OOpaTHUMbIC PEaKIIHH.

but6mmoreka [IOK

9 HOSIOpH
XUMHYECKOE PaBHOBECHE p https://myschool.edu.ru/
ITpakTnueckast padora Ne 1. «Binusaue
10 ZE’)J'II/I‘IHI)IX q)aIfTO OB Ha CKOPOCTh HOSIOPH bubmorexa [IOK
p . p P P https://myschool.edu.ru/
XUMHYECKON peaKInm»
DNEKTPOIUTHYECKAS JUCCOITUAITHSI.
ITonsatue o BogopoaHom nmokasareie (pH
AOPOL (pH) bubmuoreka [{OK
11 pactBopa. Peakunu nonHoro ooOmMeHa. HOSIOPb
https://myschool.edu.ru/
I'maponus opraHnyecKux u
HEOPraHMYECKUX BEIIESCTB
OKHCIUTEILHO-BOCCTAHOBUTEILHEIE
12 eaxkuuu. [Toustre 00 3aeKTpOIN3E HOSODb bubmmorexa LHOK
p : pv P https://myschool.edu.ru/
pacIiaBoOB U pacTBOPOB CoJieit
KontponbHas paboTa mo pasaeny bubmuoreka [JOK
13 nexkadpb
«TeopeTnyeckre OCHOBBI XUMHUMY https://myschool.edu.ru/
MeTtannisl, UX IMOJIOKEHHUE B
Ilepronndeckoil cucTeMe XUMHUYECKUX
PHOA bu6mmoreka [IOK
14 anemenToB /. 1. MenpeneeBa u nexadpb
https://myschool.edu.ru/
0COOEHHOCTH CTpoeHus aroMoB. O01mue
¢u3nyecKkre CBOMCTBA METAIIJIOB
15 CrmuiaBbl METaIOB. DIEKTPOXUMUYECKUN 1eKabph bubnmoreka [JOK
PSAI HAPSKEHUH METAJIOB p https://myschool.edu.ru/
XUMHYeCKHe CBOMCTBA BaKHEHIIIIX
16 METaJUIOB (HATPUH, KaJIui, KaJblIUi eKkaopb Bubmorexa OK
N P % ’ .y P https://myschool.edu.ru/
MarHui, aJJIOMUHAN) U UX COCTMHECHUN
XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bu6mmoreka [IOK
17 . SIHBaph
COeIMHEHUH https://myschool.edu.ru/
18 XUMUUYeCcKHe CBOMCTBA IIUHKA, JKeJie3a U UX SIHBApb but6mmorexa [IOK




COE€IUHEHUN

https://myschool.edu.ru/

[TpakTuyeckas padora Ne 2. "Perenue

bubmunoreka LIOK
19 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME STHBAPb
" https://myschool.edu.ru/
«MeTtaib»
Hewmetamisl, ux MonoxeHue B
20 [Tepuoauueckoit cucreMe XUMUYECKUX SHBADE but6mmoreka [IOK
anemenToB /. 1. MenpeneeBa u P https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHUSI aTOMOB
®u3nyYecKre CBOMCTBA HEMETAIIIIOB.
bubmunoreka LIOK
21 ANoTpOIUs HEeMETaJJIOB (Ha mpuMepe beBpaib
https://myschool.edu.ru/
KHCJIOpOJIa, cepbl, hocdopa u yriaeposa)
XHUMUYECKUE CBOKCTBA TaJIOTEHOB, CEPhI U bubnuoreka [JOK
22 . beBpaib
WX COCAMHECHUN https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA a30Ta, hocodpa u bubmuoreka [JOK
23 . dheBpain
WX COSMHECHUN https://myschool.edu.ru/
XHUMHYECKHE CBOMCTBA yIIIEpO1a, KPEMHUS Bu6muotexa [JOK
24 9 beBpaib
U UX COEeOUHEHUN https://myschool.edu.ru/
[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX bubmuoteka [JOK
25 . MapT
COCTMHEHU I https://myschool.edu.ru/
O0600111eH e U cCTeMaTU3alus 3HAaHUN 110
26 teme «Hemerannsl». Beruucnenus mo MaDT but6mmoreka [IOK
YpaBHEHUSIM XUMHUYECKUX PEAKLUi 1 P https://myschool.edu.ru/
TEPMOXUMHUYECKHE PaCUEThI
[TpakTrueckas padota Ne 3. «Pemenue
p P bubmoreka [IOK
27 IKCIIEPUMEHTATBHBIX 3324 110 TEME MapT
" " https://myschool.edu.ru/
Hewmeramnbi"»
KonrtponsHas pabora o remam «MeTauibhy Bu6muotexa [JOK
28 MapT
u «Hemeramib» https://myschool.edu.ru/
Heopranunueckue u opraHnyeckue KUciaoThI.
p p but6mmoreka [IOK
29 Heoprannueckue u oprannyeckue arnpenb
https://myschool.edu.ru/
OCHOBaHUs
30 AMdoTepHbIE HEOPTaHUYECKUE U amnpeb bubmuoteka [IOK




OpraHn4CCKUC COCAUHCHU. I'enetnueckas
CBs3b HCOPraHUWYCCKUX N OPraHuYCCKHUX
BCIICCTB

https://myschool.edu.ru/

Poune xuMuu B o0ecIieueHuN

AKOJIOTUYECKOM, SJHEPreTUUECKON U bubmuoteka [JOK
31 o 1 arnpenb
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH https://myschool.edu.ru/
M€eTULINHEI
32| opemmet npemaemore nomysetta | it BuGmorera LIOK
P Hv P yd https://myschool.edu.ru/
BaXKHEMIINX BEIIECTB
33 YenoBeK B MUPE BEILIECTB ¥ MAaTEPHUAIIOB 1 Man bubmuorexa LHOK
pe Betll P https://myschool.edu.ru/
. Bbubmunoreka LIOK
34 XUMUA U 3J0pOBbE YEIOBEKA 1 Mai https://myschool.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus, 10 knacc/ Pynsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «M3nareascTBo

«IIpocsemenune»

* Xumus, 11 kimace/ Pynsutuc I'.E., ®enpaman @.I°., AkuronepHoe o01miecTBo «M31arenbcTBo

«IIpocsemenune»

METOANYECKHUE MATEPUAJIBI IJIS YUUTEJIA
1. O.C.Tlabpuensn, I'.I'.JIeicoBa «Xumust Mertoaudeckoe nmocodue — 0a30BbIi YpoBeHB» - M.:
Hpoda 2022 rox.
2. O.C.l'aopuensn, WN.I'.OctpoymoB, «OOmiass XuMus B TecTax, 3agadax, ymnpakHeHHsX. 11
kiace» — M.: Ipoda, 2023 rog.
3. O.CTlabpuensn, II.H.bepeskun, A.A.YmakoBa «Xumus 11 xmacc: KoHTponbHBIE U
MPOBEPOUYHBIE PaOOTHI K yueOHUKY». — M.: lpoda, 2021 r.
4. 4. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHast kHUTa 17151
yuurensi». Yacts 1 — M.: Ipoda, 2019 rog.
5. O.C.l'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumust 11 kmacc: HacrompHasi kHUTA IS
yuaurensi». Yacts 2 — M.: Ipoda, 2022 rog.
6. O.C.l'abpuensn, I1.B.PemeroB, W.I'.OctpoymoBa «3amaum 1O XUMHHU U CIOCOOBI HUX
pewmenus» - M.: «/Ipoday, 2021rox.
7. B.I'. [enucoBa «Xumus 11 kmacc moypounsle twuianbsl 1o ydeOHuky O.C.I'aGpuensna,
I'.I".JIpicoBoit» - Boarorpan» Yuurens 2018roz.
M.A Ps60oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey, - M.: Ok3amen, 2019r.
9. O.C.I'abpuensn, W.I.octpoymoB «XuMHYeCKHi 3KcrepuMeHT B mkosie 11 xmace»; - M.:
Hpoda. — 2019 rox.
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET
http://www.chemnet.ru ['azera «Xumusi» v caliT mist yaurtens «5 uay Ha ypoK XUMHH
http://him.1september.ru Enunas xomnekuus L{OP: [IpenmerHas komnekuus «XuMHs»
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4YHBIE SKCITIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o01ieo0pa3oBarenbHOr0 mopraina
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://www alhimik.ru Bcepoccuiickast onumnuaa mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Oprannyeckast XuMusi: SJIEKTPOHHBIN YUYEOHUK JJIsl CPETHEN TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA y4eOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJIIEHK: XUMUS
http://www.chemistry.ru JlucTaHinOHHAs OMMMITHA/A IO XMMHH: TEICKOMMYHUKAIIMOHHBIN
00pa3zoBaTeNbHBIN MTPOCKT.
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