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Bousrorpapg 2023
ITOSICHUTEJ/IbHAS 3AIIUCKA

ITporpamma 1o XxUMHH Ha YpOBHe cpejHero o6ijero obpasoBaHus pa3paboTaHa Ha ocHoBe defiepanbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccutickoii ®epepaiuu», TpeOOBaHUU K pe3yJbTaTaM
ocBoeHust (GefepasbHON  0bOpa3oBaTesbHOW TMpOrpaMMmbl  cpefHero obmjero obpasoBanusa (DPOIT  COO),
npe/icTaB/ieHHBIX B PefiepaibHOM TOCyJapcTBeHHOM obOpasoBartenbHoM craHzapTe COO, ¢ yuérom KoHueniyu
npenojaBanusi yuebHOro mpeaMera «XuMHs» B 00pa30BaTe/bHbIX OpraHu3auusx Poccuiickoii ®epepanuu,
peaqM3yIOLIUX OCHOBHble oOpa3oBaTesibHble IIPOrPaMMbl, UM OCHOBHBIX II0JI0KeHMH «CTpaTervu pasBUTUS
BocriutaHus B Poccuiickoit @epepauyu Ha nepuof no 2025 ropa» (Pacnopsbkenue IpaBurensctBa PD ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOAXOZOB K pa3paboTKe MpOrpaMMBI MO0 XWMHH, K ONpeJAeNeHrto oOIei cTpaternd o0yueHwUs,
BOCTIMTAHWS Y Pa3BUTHs 00yUaIOIIUXCsl Cpe/iCTBaMHU yuebHoro npeameTa «Xumus» st 10—11 kmaccoB Ha 6a3oBoM
YPOBHE COCTaBWIM KOHIenTyasbHbie mosoxeHus ®T'OC COO o B3arM000YC/IOB/IEHHOCTH 1ieJiel, CO/IepXKaHus,
pe3y/bTaToB 00yueHHs ¥ TpeOOBAHHI K YPOBHIO TIOITOTOBKH BBIITYCKHHKOB.

Xumnueckoe 00pa3oBaHKe, I10Jy4aeMoe BBIMYCKHHKaMH 001ieo0pa3oBaTesbHOM OpraHu3alyH, SIBISETCS
HeoTbeM/IeMOH 4YacTbl0 HMX oOpa3oBaHHOCTU. OHO CIy)KWT 3aBepLIAlOIAM 3TaloM peanu3aldd  Ha
COOTBETCTBYIOIL|EM eMy 0a30BOM YPOBHE K/IIOUEBBIX L|eHHOCTel, IPUCYIMX LIeJIOCTHOW CHCTeMe XHUMHUEeCKOTro
o0pa3oBaHus. OTH L|eHHOCTH KacaloTCsl [T03HAHUs 3aKOHOB INPUPOJbIL, (OPMHUPOBAaHMs MHPOBO33peHus U o0Ijei
KyJIbTYDbI UeJI0BeKa, a TakkKe 3K0JIOTMUecKd 000CHOBAHHOT'O OTHOIIIEHHS K CBOEMY 37,0POBBIO 1 IIPUPOZHOM cpefie.
Peanmmu3yetcsi xuMHuueckoe obpa3oBaHMe 00ydYaroIUXCsli Ha YpOBHe cpefHero o0riero obpa3oBaHusi CpeiCTBAMHU
yuebHOro mpeamera «XHMHUsI», COJIEPXKaHHWE M TMOCTPOEHHE KOTOPOTO OfpeesieHbl B MPOrpaMMe M0 XUMHU C
YUETOM Crel(UKK HayKd XUMWH, €€ 3HaueHWs B TIO3HAaHWH MPUPOZALI U B MaTePUAJbHOMN XM3HM OOIIecTBa, a
TakXXe C Y4ETOM OOLIMX LieJied M TIPUHLIWIIOB, XapaKTepU3yIOIIUX COBPEMEHHOe COCTOSIHHE CHCTEMBI CPEJHEro
obiiero obpasosanus B Poccutickoii @esepariuu.

XuMUsL Kak 37eMeHT CHCTeMBI eCTeCTBEHHBIX HayK WrpaeT oco0yi0 posib B COBpeMEeHHOH LBH/IM3ALUY, B
CO3ZaHUM HOBOW 0a3bl MarepuasbHOW KynbTypel. OHa BHOCHT CBOM BK/IaZ B (opMHpOBaHHE pPaljMOHAIBHOTO
HAyYHOTr0 MBILUIEHUs], B CO3/laHKe LIeJIOCTHOTO TIpeZiCTaBIeHNsl 00 OKpY)KarolljeM MHpe Kak O eJUHCTBe TIPUPOJbI U
YesioBeKa, KOTopoe (JOpMHUPYeTCss B XUMHMM Ha OCHOBe TIOHMMaHHs BelljeCTBEHHOTO COCTaBa OKPY’Karolljero MMpa,
0CO3HaHUSI B3aMOCBSI31 MEXKAY CTPOEHHeM BelljeCTB, UX CBOMCTBaMU M BO3MOXKHBIMHU 00/1aCTsIMU TTPUMeHeHMsl.

TecHO B3aMMOJENCTBYS C JpPYIMMH eCTeCTBEHHbIMM HayKaMH, XMMUsI CTaja HeoThbeM/IeMOM YacCTbiO
MMPOBOM KY/bTYphbl, HEOOXOJUMBbIM YyCIOBHEM VCIIELIHOIO TpyJa M JKU3HM KaXKZoro uieHa o6lecTsa.
CoBpeMeHHasi XUMHs KaK HayKa CO3ujaTesbHas, KaK HayKa BBICOKMX TEeXHOJIOTM HaripaBjieHa Ha pelleHre
r7100a7bHBIX  TIPO0JIeM YCTOWYMBOIO PAa3BUTHS Ue/iOBeYeCTBA — CHIPEBOM, SHEPreTUYeCcKOW, TMHIIeBOH,
9KOJIOTUYECKOH 6e30MacHOCTH U OXPaHbI 370POBbSI.

B cooTBeTcTBUM € OOLIMMM Lie/IIMA M TIPUHLIATIAMU CpeiHero obIero o6pa3oBaHus Cofiep>KaHue MpeAMeTa
«Xumusi» (10-11 kaccel, 6a30BbIi YPOBEHb M3YyUeHNsl) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKY/IbTYPHYIO
MOZITOTOBKY O00YYaroIuxcsi, HeoOXOAUMYI0 WM [l BBIPaOOTKM MHMPOBO33DE€HUECKHMX OPHEHTHPOB, YCIELIHOTO
BK/IIOUEHHUST B JKU3Hb COLMyMa, TIPOZIO/DKEHHss 00pa3oBaHMS B Pa3/MUHBIX 00/acTAX, He CBSI3aHHBIX
HETIOCPeJCTBEHHO C XUMHUeH.

CoCTaBMsAOIMME TTpeiMeTa «XUMUS» SIBJISIFOTCS 0a30Bble Kypchl — «OpraHndeckast Xumusi» 1 «Ob61ras u
HeopraHuueckasi XMMHUs1», OCHOBHBIM KOMIIOHEHTOM COJiep)KaHHsl KOTOPBIX SIB/ISIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HAHUH M0 HeOpraHWUecKoM XUMHUM (C BK/IFOUEHHEM 3HaHWK 13 00IIell XMMUM) U OpraHMuecKOW XVMUU.
dopmypoBaHye [AHHOM CUCTeMbl 3HAHWM NpPU M3y4eHHH MpejMeTa o0ecrieuMBaeT BO3MOYKHOCTb PacCMOTPEHMs
BCEro MHOroo0Opa3susi BelleCTB Ha OCHOBe OOIIMX MOHSITUH, 3aKOHOB 1 TEOPUH XUMUH.

CTpyKTypa copepKaHusi KypcoB — «OpraHuueckas Xumusi» u «OOmasi ¥ HeopraHuueckas XUMHS»
chopMupoBaHa B IMporpaMMe IO XMMHM Ha OCHOBE CHCTEMHOTO IO/IX07la K M3Yy4eHHI0 yueOHOTO MaTepuana M
00yCJI0B/IeHa UCTOPHYECKH 000CHOBAHHBIM Pa3BUTHEM 3HAaHUI Ha OIpe/ie/IEHHBIX TeOPeTHUYeCKUX YPOBHsX. Tak, B
KypCce OpraHWYeCcKOW XWMHM BeI[eCTBA pPaCcCMaTPMBAIOTCS HAa YPOBHe K/IaCCUYeCKOW TeOpUH CTPOeHMs
OpraHMYecKUX COe/IMHEeHUH, a Takke Ha YPOBHE CTEPEOXMMHUECKUX U 3JIEKTPOHHBIX Tpe/CTaBIeHU O CTPOEHUH
BerjecTB. CBefieHUs1 00 M3ydyaeMbIX B KypCe BeIleCTBaX [JAIOTCS B Pa3sBUTHU — OT YIJIEBOAOPOZAOB JI0 CJIOXKHBIX
OHOMOrMYecKy akTHUBHBIX COeJMHEHHH. B Kypce opraHMuYecKod XMMHY TI0JIy4ar0T pa3BUTHe C()OPMUPOBAHHBIE Ha
YPOBHe OCHOBHOTO 0Omero o0pa3oBaHWsi IepBOHAYa/jbHble IIPECTaBleHHs] O XUMHUECKOH — CBS3H,
K/aCCU(UKAIJMOHHBIX TIPU3HAKax BelecTB, 3aBUCHMMOCTH CBOMCTB BeIjeCTB OT WX CTPOEHHs, O XHMHYecKoi
peakLiu.



Moz HOBBIM YTJIOM 3p€HHUS B TipeMeTe « XUMHUs» 6a30BOr0 YPOBHS PACCMaTpUBAETCS M3yUeHHBIM Ha YPOBHE
OCHOBHOTrO 0011ero o6pa3oBaHUsI TeOpeTHUeCKW Marephas M (aKTOJOTHUECKHWe CBeJeHUs O BelecTBax M
XUMWYeCKOW peakiud. Tak, B UYacTHOCTH, B Kypce «OOIlas W HeopraHWdeckas XUMHs» O0ydaroluMcs
MpeIOCTAB/ISeTCS] BO3MOXKHOCTH OCO3HAaTh 3HAueHHWe TMepHOJMUYeCcKOro 3akKOHa C OOLIeTeOpeTHUYeCKUX U
METO/I0JIOTMUECKUX TO3ULIUH, T/Ty0Ke MOHATh UCTOPUYECKOe U3MeHeHre (PyHKLIMEI 3TOT0 3aK0Ha — OT 00061arorieit
[10 OOBSICHSIIOIIEH U TIPOTHO3UPYIOILEH.

EpuHast cucrteMa 3HaHMH O Ba)KHeHIIMX BelljeCcTBaX, MX COCTaBe, CTPOEHWH, CBOWCTBAX M IPUMEHEHUH, a
TaKXe 0 XMMHUEeCKUX PeaKLUsX, UX CYLIHOCTH M 3aKOHOMEPHOCTSX IPOTeKaHHs JOMoJHseTcs B Kypcax 10 u 11
K/IaCCOB 3/1EMEHTaM{ COZiep>KaHHsl, UMEIOIMMH KY/bTYPOJOTHUECKUM U MPHUKIaJHOW XapakTep. JTU 3HaHUS
CII0COOCTBYIOT TIOHUMAaHUIO B3aUMOCBSI3M XUMHUU C JPYTMMU HayKaMH, PacKpbIBalOT eé pojib B [103HABaTebHON U
TIPAaKTHUYeCKOU [/IesITeIbHOCTU YesIoBeKa, CITI0OCOOCTBYIOT BOCITUTAHUIO YBa)KeHHs! K MPOIiecCy TBOpPUecTBa B 00/1acTv
TEOPDUU W TIPAKTUUECKUX TPUIOKEHWH XWMHM, TIOMOTAlOT BBIMYCKHUKY ODHUEHTUPOBAThCS B OOLIECTBEHHO U
JIMYHOCTHO 3HAYMMBIX Mpo6JieMaX, CBSI3aHHBIX C XUMHeH, KpUTHYECKH OCMBIC/TMBATh UH(POPMALUIO U TIPUMEHSITD eé
JUIsl TIOMIOJTHEHWSI 3HAHUWM, DelleHWsi WHTe/IeKTyalbHBbIX U SKCIIepUMEeHTalbHBIX WCC/ie/|oBaTe/lbCKUX 3azad. B
11eJIOM COZiep>KaHre yueOHOro npeaMeTa « XUMUs» JaHHOTO YPOBHSI H3yUeHHs] OPHEeHTUPOBAHO Ha ()OPMHPOBAHHE Y
00Y4aroIUXCsT MHUPOBO33pEHUYECKOM OCHOBBI /IS MOHMMaHUS (GUIocodCKUX WAeH, TaKMX Kak: MarepuaibHoe
eIMHCTBO HEOPraHMYeCcKOro M OpraHM4YeCKOro Mupa, OO0yC/IOBJIeHHOCTh CBOWCTB BeI[ECTB HX COCTABOM H
CTpOeHHeM, NT03HaBaeMOCTb TIPUPO/HBIX SIBJIEHUH IyTEM 3KCIIepUMeHTa M pellleHHs IPOTUBOPEUrii MeX/y HOBBIMU
(haKTaMH M TEOpeTHUeCKUMH IIPeAINOChUIKAMH, OCO3HAaHME POJIM XUMKH B pelleHWH 3K0JIorhndyeckux mpobsem, a
TaKkxe 1IpobsieM cOeperkeHusT SHEPTeTHUECKHX PECYPCOB, ChIPbSl, CO3,aHNsI HOBBIX TEXHOJIOTHH U MaTeprasoB.

B niaHe pelnieHus 3a7ia4 BOCIIUTaHUs, Pa3BUTHS U COLMAIM3ALMK 00yUaroI{uXcsl IPUHSThIE IPOrpaMMOoii 110
XMMUU TIOAXOZBl K ONpefe/leHUI0 COJep)KaHus W IIOCTPOeHus IpejMeTa IpelycMaTprBaioT (opMHpOBaHKe
YHUBEPCA/TbHBIX YUeOHBIX [eHCTBHM, UMEIOIIUX 0a30BOe 3HAUeHHe /IS PA3/IMUHBIX BU/IOB A€STebHOCTH: PEeIIeHUs
npobJieM, TIOUCKa, aHaM3a U 00paboTKU MH(OPMaIH, HeOOXOJUMBIX [/l TPHOOPETEHMS OMbITa TIPAKTHUECKON U
WCC/IeJOBaTeIbCKOU JIesiTe/IbHOCTH, 3aHMMaAOLell Ba)KHOe MeCTO B MIO3HAHUM XMMHUU.

B mpakTHKe MperofjaBaHusi XAMUM KaK Ha YpOBHe OCHOBHOTO o0uiero oOpa30oBaHMs, TaK M Ha YPOBHe
cpegHero obiero o6pa3oBaHus], TIPU OMpeZeNTeHNH COZepKaTelTbHOM XapaKTepPUCTUKH Lieiell U3ydeHus TpeMeTa
HarpaB/ieHHeM TIepBOCTeNeHHOH 3HaUMMOCTH TPaJULIMOHHO NIPU3HAETCST GOPMUPOBaHHE OCHOB XUMUYECKOW HayKH
Kak 00slacTH COBpeMEHHOTO eCTeCTBO3HAHHS, TPAKTMYEeCKOH [esTeNbHOCTH Ue/oBeKa U KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOM Ky/bTYphl. C METOAMYECKOH TOUKHM 3peHHsI TaKOM MOAXO0Z K OIpeZie/IeHUI0 Liesield H3yueHunst
npesiMeTa sIBJISIeTCsI BIIOJIHE OIPaB/laHHBIM.

Cor/iacHO IaHHOH TOUKe 3peHHs TJIaBHbIMU Lie/sIMU U3y4eHUs npeMeTa « XuMusi» Ha 6a3oBom yposHe (10
—11 KJ1.) SIB/ISIFOTCS:

*  (opMupOBaHMe CUCTeMbl XUMUYECKHUX 3HAHUM Kak BakHeMIlel COCTaB/IOIIeH eCTeCTBEHHO-HayuHOU
KapTUHBI MMPa, B OCHOBe KOTOPOH JIe)KaT KI/IIOUeBble TIOHATHS, (yH/aMeHTalbHble 3aKOHbl U TEOPHH
XVMHH, OCBOEHHE s3blKa HAayKW, YCBOEHHe U TIOHUMaHWe CYL[HOCTH [JOCTYIHBIX 0000IeHuH
MHPOBO33PeHUECKOT0 XapaKTepa, 03HaKOMJ/IeHHe C NCTOpHel X Pa3BUTHs U CTaHOBJIEHNS;

* ¢opmMupoBaHWe W pPa3BUTHE IIPeJCTaB/leHWN O HAyYHBIX MeTOJax IO3HaHWs BeIeCTB U XMUMHUYeCKHX
peaknuii, HeoOXOAUMBIX [/l TIPHOOpeTeHHsT YMEeHUN OpPHUEeHTHPOBAThCS B MHPe BeLeCTB U XUMHUUECKUX
sIBJIEHW, MMEIOIINX MeCTO B TIPUPO/Ie, B TIPAKTUUYECKOMN W IMOBCeHEBHOM JKU3HM;

®  Dpa3BUTHE YMeHHH U CII0COOOB ZesTeNMbHOCTH, CBSI3aHHBIX C HAaOJIFO/ieHHeM U 00BsICHEHHEM XHMUYeCcKoro
9KCIEePUMEHTa, COOTI0/IeHreM TIpaBUsT 6e30TacHOro 00pallieHus C BeIlleCTBaMHU.

Hapsiny ¢ 3TuM, cofepskaresibHasi XapakTepUCTHKA Liesied W 3a/jau U3yueHus MpejMeTa B IpPOrpaMme I10
XUMHMH YTOUHEeHa U CKOPPEKTHpOBaHa B COOTBETCTBHMH C HOBBIMHU IIPUOPUTETaMH B CHCTeMe CpefjHero obiero
oOpasoBaHus. CerofHs B IpelojiaBaHUM XUMHUU B Oosblliell cTereHH OTJAETCS MpeANouTeHHe IPaKTHUeCKOH
KOMIIOHEHTe cofiep)KaHus oOyueHus, OpHEHTHPOBAaHHOM Ha IIOZrOTOBKY BBIIYCKHUKA 00Ijeobpa3oBaTe/bHON
OpraHM3aliy, Bafelollero He HaOOpPOM 3HaHWM, a (YHKIMOHANIBLHOW TPaMOTHOCTBIO, TO €CTh criocobamu U
YMeHUSIMU aKTUBHOTO TIOTyUeHUsI 3HAHUH U IPUMeHeHVsI MX B PeaslbHOM »KU3HU /71T PellIeHVst IPaKTUIeCKUX 3a/1au.

B cBsI3M € 3TUM NpU U3yYeHUH MpeaMeTa «XUMHs» JOMUHUPYHOLIee 3HaUeHWe TIPUOOPEeTaroT Takve Led U
3a7lauy, Kak:

ajanrtaguss OOydYaroIMXCsi K  YCAOBUSIM — JWHAMHYHO  PAa3BUBAIOILErocs MHpa, (QOpMUpOBaHUeE
VHTE/UIeKTya/lbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMo0Opa30BaHHIO, COTPYAHWYECTBY, CAMOCTOSITETBHOMY
MPUHSTHIO TPaMOTHBIX DeIleHHW B KOHKDETHBIX JKM3HEHHBIX CHUTYalUsiX, CBSI3aHHBIX C BeIeCTBAMH U HUX
NpUMeHeHHeM;



¢dopMupoBaHWe y  00yvalOIIUMXCS K/IFOUEBBIX HABBIKOB  (K/IFOUEBBIX KOMIIETEHLIMH), MMEIOIIUX
YHUBepCalbHOe 3HAUeHHe [T Pa3/TUUHbIX BUAOB JIeATe/IbHOCTH: pellieHus PobieM, TIOMCKa, aHanu3a U 00paboTKu
uHpopMalKi, HeoOXOJUMBIX /i1 TIPUOOPETEeHUs OIbITa JeSTe/IbHOCTH, KOTOpash 3aHWUMaeT Ba)KHOE MECTO B
MO3HAHUU XUMUH, a TaKXKe /sl OLIEHKU C TO3ULIMEI KOJ0rnuecKol 6e30rmacHOCTH XapakTepa BJIUSHUS BEIIeCTB U
XUMHUUYECKHUX TPOLIeCCOB Ha OPraHK3M UesioBeKa U MPUPOJHYIO Cpefy;

Pa3BUTHE TO3HABATE/IbHBIX WHTEPECOB, MHTE/UIEKTYalbHbIX U TBOPUECKUX CIIOCOOHOCTeH 0Oyuaroijuxcs:
CMOCOOHOCTM CaMOCTOSITE/IbHO TIPUOOpeTaTh HOBblE 3HAHUSI MO0 XWUMHUU B COOTBETCTBUM C >KM3HEHHBIMHU
MOTPeOHOCTSIMH, UCIO/b30BaTh COBPEMEHHbIe MH(POPMAIMOHHBIE TEXHOJIOTUM [JIs1 TIOUCKA U aHa/mu3a yueOHOU u
Hay4yHO-TIONYy/sIpHON UH(OpMaIi XMMHUYeCKOr0 CO/lepKaHuUs;

¢opMupoBaHHe U pa3BUTHe Yy OOY4YalOIIMXCS ~ aCCOLMaTMBHOTO M JIOTUYECKOTO  MBIIJIEHUS,
Hab/IFoIaTeTbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOpble O0COOEHHO HeOoOXOAWMBI, B UACTHOCTH, IIpH
TIJIaHUPOBaHNUH U NPOBeZIeHNH XUMHUECKOTr0 3KCTIepUMEHTa;

BOCTIMTaHUE Y 00yJaroIuxcs yOeXKAEHHOCTHA B TYMaHUCTUUECKOW HarpaB/IeHHOCTH XUMUH, eé BaXXHOH POJH
B pelleH|H r100aIbHBIX MPo6/IeM parlioHaIbHOTO IPHUPOOTIOb30BaHMUs, TIOTIO/THEHHS SHEPTreTHUECKUX PeCypCoB 1
COXpaHeHWsl TPUPOAHOTO PaBHOBECHS, OCO3HaHUsI HeoOXOAUMOCTH Oepe)KHOro OTHOLLIEHHs K TIPUPOJe W CBOEMY
3[I0POBbI0, @ TaK)Xe TMPUOOPETeHHs] OMbITa WCIO/Ib30BaHUSI TOJIyUEHHBIX 3HAHWUU [Ji TIPUHSATHS TPAMOTHBIX
pellieHNid B CUTYyaLUsIX, CBSI3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebGHOM myiaHe cpepiHero o6iiero obpa3oBaHusi peMeT «XUMHUs» 6a30BOr0 YPOBHS BXOJWT B COCTaB
npeiMeTHON 06s1acTi «ECTeCcTBeHHO-HayYHbIE TPeJMEThI».

OO1lee uMCIO YacoB, OTBeAEHHBIX [ W3y4YeHWs XWMHUM, Ha 0a30BOM ypOBHe cpeJHero ooiero
obpazoBanus, cocTaBiseT 68 uaco: B 10 kmacce — 34 vaca (1 wac B Hefenmo), B 11 kmacce — 34 vaca (1 vac B
HeJlesio).



COJEPXXAHWE OBYUYEHUSA

10 K/TACC
OPI'’AHNYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYeCKOH XMMUHU

IlpesmeTr opraHvueckol XMMUU: eé BO3HUKHOBEHMe, PasBUTHe U 3HaUeHWe B MOJIyYeHUY HOBBIX BellleCTB U
MarepranoB. Teopusi CTpOeHUsl OpraHM4YecKux coefuHeHnid A. M. bByTsiepoBa, €€ OCHOBHBIE OJIOKEHMSI.
CrpyKTypHble (OpPMYJbl OpPraHMuUecKUx BelljecTB. ['omosiorusi, nu3omepus. XuUMHUecKasl CBsi3b B OPraHHYeCKUX
COeJMHEeHUSIX — OfMHApHbIe U KPaTHbIE CBSI3U.

IlpencraBneHve o KinaccuuKalMi OpraHUUecKHWX BelrlecTB. HomeHK/aTypa OpraHHUecKUX COeJUHeHUM
(cucremaruueckas) U TpUBUA/IbHbIE Ha3BaHUs BaXKHEHNIIINX MIPe/iCTaBUTe el K/1acCOB OpraHUUecKuX BelllecTB.

JKCriepUMeHTalbHble MEeTO/bl W3YyUeHUs BeIeCTB WM WX TMpeBpallleHui: O3HaKoMseHWe C obpasiamu
OpraHMYecKHxX BelLeCTB U MaTepuajaMM Ha KX OCHOBe, MO/eJMpOBaHHEe MOJIeKy/]l OpraHUuecKuX BelllecTB,
Habo/ieHre U OMMCaHue 1eMOHCTPAJMOHHBIX OTBITOB TI0 TIPEBPAILeHHI0 OPraHUYeCKUX BellleCTB MPY HarpeBaHuU
(naBneHue, 00yrvMBaHye U TOPEHKe).

Yriesoaopoabl

AnKaHbI: COCTaB ¥ CTPOEHHe, TOMOJIOTUUECKUH psifi. MeTaH 1 3TaH — NpOoCTeMIlre pe/iICTaBUTeN aKaHOB:
¢usnueckre 1 XMMHUYeCKHe CBOMCTBA (peakLWH 3aMelleHHs] U TOpeHHUs), HaXOXKAeHHe B IMpUpOJe, ToyyeHne U
TIpYMeHeHue.

AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTUYEeCKUM psifi. DTW/IeH U TPOMWIeH — MpocTeMive MpeCcTaBUTeTN
ankeHOB: (u3vueckre W XUMHUUeCKHWe CBOMCTBa (peakUWM THPUPOBaHUs, TalOreHUPOBaHUs, T'HApaTaliiH,
OKHCJIeHUs Y TI0/TMMepH3aliin), TIo/yueHue U IpUMeHeHHe.

Ankagvensl: 6ytagueH-1,3 u Metunbytaguen-1,3: cTpoeHUe, BaKHeHIIMe XUMUYeCKUe CBOMCTBA (peakius
nosmMepu3anun). [losyueHrie CHHTETUUECKOTO KayuyKa U pe3VHbL.

ANKUHBI: COCTaB U 0COOEHHOCTU CTPOEHUS], TOMOJIOTHUECKUH psifl. AL|eTH/IeH — ITPOCTeHIINIA TIpe/ICTaBUTeNb
aJIKMHOB: COCTaB, CTpPOeHHWe, (U3MUecKre W XUMHUeCKWe CBOMCTBa (peakly TWAPHPOBAHUsI, TajoreHUPOBaHUS,
rU/paralyy, TOpeHys), ojiyuyeHe U IpuMeHeHHe.

Apenrbl. BeH30/1: COCTaB, CTpOeHUe, (U3NUECKHEe U XUMUYeCKWe CBOWCTBA (peakl[dH rajoreHUpPOBAHUS U
HUTPOBaHUsI), TIOJydeHHe U TipuMeHeHue. Tosmyoa: cocmas, cmpoeHue, ¢puauueckue u Xumuueckue ceolicmed
(peakyuu 2ano02eHUPOBAHUS U HUMPOBAHUSL), NOAyUYeHUe U npumMeHeHue. TOKCMUHOCTH apeHOB. ['eHeTHUeCKast CBSI3b
MEX[y yTIeBO/IOPO/IaMH, TIPUHA/I/IeXKAIUMU K Pa3/IAYHbIM KJlaccaMm.

[TpupojHble MCTOYHMKM YI/eBOOpoZoB. [IpupozHbi ra3 W momyTHble HedTsHble Tasel. Hedte u eé
npoucxoxzenue. Criocobbl nepepaboTku HeTH: TIeperoHKa, KPeKUHT (TePMUUYECKUH, KaTaluTUIeCKUi), MUPOJIH3.
[TpoaykTel iepepaboTKU He(TH, UX TIPUMEHEHHE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBIH yro/b U IPOJYKThI ero
repepaboTKH.

JKCrepUMeHTalbHble MEeTO/bl W3YyUeHUs BeIeCTB W WX TMpeBpallleHui: O3HakKoMseHWe C obpasiamu
TJIaCTMacC, KayuyKoB U pe3uHbl, Koyutekipu «HedTb» M «YTO/Mb», MO/eNUPOBaHUE MOJEKYJ YIJeBOJIOPOZOB U
rajIoreHONPOW3BO/IHBIX, ITPOBe/IeHre [IPAKTHUECKON Dab0ThI: MoTyYeHHe 3THIeHa U U3yUeHHe er0 CBOWCTB.

PacuéTtHrble 3aaum.

Bbrumc/ieHust 10 ypaBHEHHIO XUMUYECKOU peakiuu (Macchl, 00bEMa, KOTMUEeCTBAa UCXOHOTO BEIeCTBa U
MPOJYKTa PeakKWy M0 W3BECTHBIM Macce, 00bEMY, KOTMUECTBY OFHOTO W3 MCXOJHBIX BEIIECTB WX MPOJYKTOB
peaxmyn).

Kuciopojcoaepikamiyue opraHiuecKre CoeAMHeHUsI



[TpepenbHble OAHOATOMHBIE CTIMPTHL. MeTaHOM U 3TAHOM: CTpoeHUe, (pr3NUecKre U XUMUYeCKHe CBOWCTBA
(peakLuM C aKTHBHBIMM MeTa/l/laMH, T'aJoreHOBOZO0pPOJaMy, rOpeHHe), IpuMeHeHre. BosopoJHble CBSI3H MeXIy
MOJIeKy/laM{ CITUPTOB. [lelicTBYe MeTaHO/Ia ¥ 3TaHO/Ia Ha OPraHK3M uesioBeKa.

MHoroaTomMHble COMPTHL. JTWIEHIJIMKOIb M TJIMLEPUH: CTPOeHre, (u3nueckre ¥ XMMHAYeCKHe CBOWCTBA
(B3auMopeliCTBYe CO IIe/I0YHBIMKA MeTa/lylaMH, KaueCTBeHHasl peaklysi HAa MHOTOaTOMHbIe CIUPTHI). [lelicTBHe Ha
opraHusM uesioBeka. [IprMeHeHMe rivLiepyHa U STUIEHIJIUKOJISL.

®eHo/: CTpOEHHE MOJIeKy/bl, (Pu3MUecKre U XUMUYeckue cBoiicTBa. ToKcMuHOCTh deHosa. [IpumeHeHMe
teHona.

Anbperugpl U kemoHbl. PopMainbjeru, aleTanbJeruy: CTpoeHue, (U3UUecKre W XUMHUYecKHe CBOMCTBa
(peakLiuM OKHC/I€HUsI M BOCCTAHOBJ/IEHUs], KaUeCTBEeHHbIe Peakluu), [oJlyueHue U IpUMeHeHHe.

O[HOOCHOBHbBIE TIpe/ie/ibHble KapOOHOBbIE KHUCIOThl. MypaBbUHAs M YKCYCHasi KUC/IOTBI: CTPOEHHE,
¢usnueckre ¥ XUMHUECKHe CBOWCTBA (CBOMCTBA, 001IMe [yisl Kjlacca KUCJIOT, peakuys 3TeprHuKaLym), ToayueHre
1 nipuMeHeHre. CTeapuHOBAs ¥ OJIEMHOBAsT KMC/IOThI KaK Tpe/ICTaBUTe/N BLICIINX KapOOHOBBIX KUC/IOT. Mblia Kak
COJMU BBICIIUX KapOOHOBBIX KUCJIOT, MX MOFOLIee /1eliCTBHe.

CroxHbIe 3¢UPHI Kak MPOU3BOJHBIE KAPOOHOBBIX KUC/IOT. ['UAPOIN3 CJIOKHBIX 3¢upoB. JKupel. ['uapoms
>xupoB. IIpumenenue xupoB. buosioruyeckas posb XXUPOB.

YrneBogpl: cocTaB, KnaccuuKays yriaeBoZoB (MOHO-, AW- W ToyMcaxapyzbl). ['/IFoK03a — MpoCTeMimit
MOHOCaxXapu/i: OCOOEHHOCTH CTPOEHHUS] MOJIEKYJbl, (U3MUeCKHe W XUMHWUYEeCKHe CBOMCTBa (B3aUMOJENHCTBHE C
rugpokcuziom menu(Il), okucneHve aMMHAauHbIM pacTBopoM okcuza cepebpa(l), BoccraHoB/ieHHe, OpokKeHue
IJIFOKO3bl), HaXOX[eHHe B IpUpOJe, NpuUMeHeHUe, Ouosoruueckass posb. dorocuHTe3s. PpykTo3a Kak H30Mep
TJTFOKO3BI.

Kpaxman u nesmonos3a Kak NpUpojHble nonuMmepbl. CTpoeHMe Kpaxmasa U Lie/uTosiosbl. dusndeckue U
XMMHYeCKHe CBOMCTBa Kpaxmara (TH/pOJn3, KaueCTBeHHast Peakiysi C UOZOM).

JKCrepUMeHTalbHbBle MeTO/bI M3yuUeHWsl BeIeCcTB W WX TpeBpalljeHWii: TpoBefieHWe, HaOofieHne |
OTIMCaHWe J[IeMOHCTPALIOHHBIX OIBITOB: TODEHHe CITUPTOB, KaueCTBeHHble peaKUWH OJHOATOMHBIX CITUPTOB
(okucnenue 3TaHosa okcuaoM Meau(1l)), MHOTOAaTOMHBIX CIUPTOB (B3aUMO/IEMCTBYE T/IWIEPHUHA C THAPOKCUIOM
meau(Il)), anpaerngoB (OKWC/IeHWe aMMUauHbIM pacTtBopoM okcuga cepebpa(l) m ruzapokcuzom mexau(Il),
B3aUMO/IeHCTBHE Kpaxmaia C HOJ0M), IPOBe/ieHre NIPAaKTUUeCKOW paboThI: CBOMCTBA pacTBOpPa YKCYCHOM KHC/IOTHL.

PacuétHble 3aaumn.

BrruncsieHus 10 ypaBHEHHMIO XUMUYeCKOM peakIuu (Macchl, 00bEMa, KOJTMUeCTBa UCXOJHOTO BelljeCTBa UITH
NPOAYKTa peakLuy IO M3BECTHBIM Macce, 00bEMy, KOMUUECTBY OJHOTO M3 HCXOJHBIX BeIeCTB WU MPOJYKTOB
peakLyn).

A3oTcofeprkalljie opraHUYecKue CoefliHeHusI.

AMUHOKHMCIOTEI Kak amoTepHble opraHdueckue coefiuHeHus. Puspueckue M XUMUYeCKHe CBOWCTBA
aMMHOKHMCJIOT (Ha rprMepe IIMLKHA). brosornyeckoe 3HauyeHHe aMUHOKUCIIOT. [TenTu/bL.

Benku Kak MpUpo/iHbIe BEICOKOMOJIEKYJISIPHBIE coefiMHeHus1. [lepBUUHast, BTOPHUYHAs ¥ TPeTHUHAsl CTPYKTypa
OesikoB. XMMHUECKHe CBOMCTBa OeJIKOB: TM/POIU3, AeHATypaLys, KaueCTBeHHbIE Peakiuy Ha OesKu.

OKcrieprMeHTalbHble MeTO/bl W3y4eHHs BeIeCTB W MX TpeBpalleHuil: HaO/IoJeHre W OIMHCaHHe
JeMOHCTPaLMOHHBIX OTBITOB: IeHaTypaLys OelKOB NpY HarpeBaHHH, LIBETHBIE PeaKLUK OesTKOB.

BbicoKOMOIeKy/ISIpHBIE COeAMHEeHH

OCHOBHbIe TIOHSITUSI XUMHM BBICOKOMOJIEKYJISIPHBIX COeZIMHEHHUI: MOHOMED, M0JIMMep, CTPYKTYPHOe 3BeHO,
CTereHb MOMMepHU3aliy, CpeHsss MoseKy/sipHasg Macca. OCHOBHblE MeTO/bl CHHTe3a BbICOKOMOJIEKY/ISIPHBIX
coe/IMHEHUH — MoMMepHu3aLiys 1 MO/IMKOH/eHC CaLHsl.

OKcIlepyMeHTabHble METO[bl M3yueHHWs BeljeCTB M WX IIpeBpallieHui: O3HakoMseHHe C obpasramu
MIPUPO/JHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, KAyYyKOB.

MexxrpeMeTHbIe CBSI3H.

Peanm3anusi MeXXripeJMeTHBIX CBsi3eli TIPM M3y4YeHWM OpraHuueckoil xumur B 10 Kjlacce OCyIeCTBISETCS
yepe3 HCIO/Ib30BaHKe KaK 00X ecTeCTBeHHO-HAYUHBIX MOHSATUH, TaK Y TIOHSITHH, SIBJISIIOLLIUXCS CUCTEMHBIMU JIJIST
OTZe/IbHBIX TIPeIMETOB eCTeCTBeHHO-HAYYHOTO [IUKJIA.

OO1re ecTeCTBeHHO-HayuHble TOHSITUS: SIBJIeHWe, HayuHbIA (pakT, TMIOTe3a, 3aKOH, TEOpHs, aHaju3,
CHHTe3, KJaccuUKalys, epuoJUIHOCTb, HabuTioieHre, M3MepeHHe, SKCIIepPIMEHT, MO/Ie/TMPOBaHHe.

®du3nka: MaTepusi, SHeprusi, Macca, aToM, 37eKTPOH, MOJIeKyJla, SHepreTHUeCKrii YPOBeHb, BeIl|eCTBO, TeJIO,
00BEM, arperaTHoOe COCTOsIHHE BeleCTBa, GU3UUeCcKre BeJIMUMHBI U eJUHUL{bl UX U3MEepPeHHsI.

Buonorusi: kneTtka, opraHusM, Ouoctepa, oOMeH BellleCTB B opraHu3me, (oTocuHTe3, OUOTOTUUECKH
aKTHBHBIE BelllecTBa (DK, yrieBo/bl, KUPbI, (epMEHTHI).



FeOFpEl(l)I/IH: MHHE€PaJ/Ibl, TOPHbIE MMOPO/ABI, IOJIE3HbIE NCKOTId€MbIe, TOTI/IMBO, PECYPCHI.
TexHosorus: MUIeBbIie NMPOAYKThI, OCHOBBI PAallTMOHA/IBHOT'O MMUTAaHKWA, MOKOIIHe CPeACTBa, JIEKADCTBEHHbIE 1
KOCMeTHUUYeCKHe TMperaparthl, MaTepuasibl U3 HCKYCCTBEHHBIX U CHHTETUYeCKHUX BOJIOKOH.

11 KVIACC
OBIIIASA 1 HEOPTAHUYECKASA XNMUIA

TeopeTHuecKkne 0CHOBbI XUMHH

XUMUYeCKU 37eMeHT. AToM. Spo atoma, u30Tombl. DyIeKTPOHHAs 000/10UKa. DHEPreTHUecKue yYpPOBHH,
TOZIyPOBHU. ATOMHbIE OpOUTAH, S-, p-, d- 3MemMeHTbl. OCOOEHHOCTH pacripe/ie/ieHusi 3JIEKTPOHOB M0 OpOUTansaM B
aToMax 3JIeMEeHTOB I1ePBBIX UeThIPEX MIepHOZ0B. DIeKTPOHHAst KOH(PUTypaLysi aTOMOB.

Iepuoguueckuit 3akoH U Ilepuopnueckass cucremMa xumuueckux sjemeHToB [I. V1. MenpeneeBa. CBsi3b
MepruoMUecKoro 3akoHa U I[leprofuueckoil cucTeMbl XUMUUeCKUX 31eMeHTOB [. 1. MeHjeneeBa ¢ cOBpeMeHHOM
Teopuell CTPOeHHsI aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHUs] CBOMCTB XMMWYECKHX 3JIeMEHTOB U 00pa3yeMbIX UMU
TIPOCTHIX U CJI0XKHBIX BeILleCTB I10 FPyMIiaM U Neprojam. 3HaueHre MepuoAUUYecKoro 3aKkoHa B pa3BUTHUM HayKHU.

CTpoeHMe BelljecTBa. XMMHYecKas CBs3b. BHUbl XIMUUeCKOM CBSI3M (KOBalleHTHas HemoJ/sipHasi U MoJisipHas,
WOHHasl, MeTa/uthueckast). MexaHu3Mbl 00pa30BaHMsl KOBaJeHTHOM XMMHYECKOH CBsi3U (OOMEHHBIA U JOHOPHO-
aKLenTopHbIii). BomopogHasi cBsi3b. BasleHTHOCTb. JeKTPOOTpPULATe/NbHOCTh. (CTerneHb OKUCIeHUsl. VIOHBI:
KaTHUOHBI ¥ aHUOHEI.

BertriectBa MOJIEKY/IIPHOTO Y HEMOJIEKY/ISIPHOTO CTPOEHMs. 3aKOH TIOCTOSIHCTBA COCTAaBa BeIIeCTBa. THITBI
KPUCTa/UTHUeCKUX PeIIéTOK. 3aBUCUMOCTb CBOMCTBA BEIIeCTB OT TUTA KPUCTA/UTAYECKOM PEeIéTKY.

ITonaTHe o AuUCIePCHBIX cHcTeMax. VICTHHHBIE U KOJUIOMJHBIE pacTBOpbl. MaccoBasi [0/l BelllecTBa B
pacTBope.

Knaccudukaiys HeopraHuueckux coefvHeHu. HoMeHK/IaTypa HeopraHMuecKuX BelljecTB. ['eHeTHuecKast
CB$I3b HEOPraHUUEeCKUX BellleCTB, IPUHa/A/IeKallMX K Pa3/InyHbIM KJlaccaM.

Xumunueckas peakius. Kiaccudukaips XuMUuyeCKuX peaklyil B HeOPraHWYeCKoW U OpPraHuuecKod XUMUH.
3aKOH COXpaHeHMsI MacChl Bell[eCTB, 3aKOH COXPaHeHUs Y MpeBpallieHrs] SHePIriU NPU XUMHUYeCKHX peakLiysx.

CKOpOCTh peakIUd, €€ 3aBUCHMMOCTb OT pa3uuHbIX (akTopoB. OOpaTvMble peakiul. XUMHAYeCKOe
paBHOBecHe. PaKTOpBI, BAUSIOLME HA COCTOSTHUE XUMUUeCcKoro paBHoBecusd. ITpunnun Jle Ilatense.

OnekTposTHYecKast guccoruanysi. CubHble U cnabbie 3/ekTpoauThl. Cpesja BOAHBIX PaCTBOPOB BeLeCTB:
KUCIast, HeWTpasbHasi, 1[e/I0uHasl.

OKHCATETEHO-BOCCTAaHOBUTE/TEHBIE PEaKIIAN.

OKCnepuMeHTalbHble MeTO[bl W3YyUeHWs BeleCTB W WX TpeBpallleHui: JeMOHCTpalusi Tab/uig
«[lepropryeckast cucreMa XUMHUYecKux 3eMmeHToB [I. 1. MeHzeneeBa», u3yueHue Mojesell KpUCTa/UTMUECKUX
peliéToK, Hab/Io/ieHMe W ONUCaHWe JeMOHCTPALIMOHHBIX U J1abOpaTOPHBIX OMBLITOB (pa3/ioXKeHHe MepoKCUaa
BO/IOpO/ia B TIPUCYTCTBUM KaTajlu3aTopa, OmpefiesieHre Cpefibl paCTBOPOB BeLECTB C MOMOILbIO0 YHUBEPCATLHOTO
WH/IMKAaTOpa, pPeaklii NOHHOTO 0OMeHa), MpoBe/ieHNe MPAaKTUUecKol paboThl «BivsiHUE pa3/iuuHbIX (aKTOPOB Ha
CKOPOCTb XMUMHUECKOU peakLiin».

PacuéTtHrble 3aaum.

PacuéTbl Mo ypaBHEHHsIM XUMHUUECKUX peaklyid, B TOM YMUC/Ie TepMOXHMHYeCKue pacyéTbl, pacuéThbl C
WCI10/Ib30BaHKeM TIOHSATHSI «MacCcoBasi [10J1s1 BellleCTBa».

Heoprannyeckasi Xumus

Hewmertammel. TlosmoskeHne HemeTa/ioB B Ileproguueckoil cucreMe XuMHUYeCKUx 3iemeHTtoB [I. U.
MeHzeneeBa U 0COGEHHOCTH CTPOeHUs aTOMOB. Dr3nuUecKre CBOMCTBA HEMETA/IOB. AJIJIOTPONUS HEMeTa/lIoB (Ha
TipuMepe KUCIopo/a, cepsl, hocdopa u yriaepoa).

XuMHUUuecKre CBOWCTBa BaKHEHIIMX HeMeTaslIoB (TajloreHoB, Cepkl, a30Ta, Gocdopa, yriepoja v KpeMHUsT)
Y UX coelMHeHUH (0KCHI0B, KUCIOPOZCOAepKallliX KUC/IOT, BOAOPOAHBIX COeJUHEHHH).



ITpuMeHeHMe Ba)KHENIIINX HEMETA/IJIOB U X COeITMHEHUH.

Mertanbl. [TonoxxeHve meTannoB B [lepuogrueckoil cucteme XxuMudeckux 3neMeHToB 1. V. MeHpeneeBa.
OCo0eHHOCTH CTPOEHUsI 3/IeKTPOHHBIX 000/I0ueK aTOMOB MeTasuioB. OOiue ¢u3nyeckrie CBOWCTBA METAJUIOB.
CIi1aBbl MeTaIJIOB. DIeKTPOXUMUYECKUH Psifi HalpsDKeHHH MeTasljioB.

XuMHUUeCcKre CBOWMCTBAa BaXKHEHIIINX MeTalsIoB (HaTPUH, Kalui, Kanblui, MarHuii, alFOMUHUHN, [IUHK, XPOM,
’Kere30, MeZib) U UX COeTUHEHUH.

OO011ue criocoObl MosyyeHust MeTaioB. [IppuMeHeHre METa/IOB B OBITY U TEXHUKE.

JKcreprMeHTabHble MeTO/bl M3yUueHUs BellleCTB U UX TpeBpalljeHni: u3yueHre KOJIeKIUKd «MeTasbl U
CrlaBbl», 00pa3l[OB HEMETas/yIoB, pelleHWe JKCIIePUMEHTA/bHBIX 3ajay, Ha0/mofeHre W OIMUCcaHWe
JIeMOHCTPALIMOHHBIX U /1aDOpPaTOPHBIX OMBITOB (B3aMMOZENHCTBHE TMPOKCH/A aJIOMUHHUSI C PACTBOPaMM KUC/IOT U
I11e/104eld, KaueCTBeHHbIe Peaklii Ha KaTUOHBI METaJl/IOB).

PacuéTtHble 3aaum.

PacuéThl Macchl BelecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEI|ECTBA, Macce Wiad 00bEMY
OJJHOTO W3 YUYaCTBYIOIIUX B PEaKI[MM BeIeCTB, PacuéThl Macchl (00bEMa, KOJMUECTBAa BeIeCTBA) MPOAYKTOB
PeaKIy, ec/iv OIHO 13 BeIeCTB UMeeT ITPUMeCH.

XuMHA U )KU3HDb

Pormp xuMuM B obecrieyeHHH 3SKOJIOTHUECKOW, JHepreTMYeCcKOH W MuiieBoW 6e30MacHOCTH, pa3BUTUU
MeuLMHbI. [ToHsATHe 0 HayYHBIX MeTO/laX MI03HAHKS BellleCTB U XMMUUeCKUX peakL{ui.

I[TpescrassnieHust 06 06IIMX HAYYHBIX TIPUHIMIAX TIPOMBILIIEHHOTO I10/Iy4eHHs B)KHEHIIINX BelljeCTB.

UenoBek B MMpe BellleCTB M MaTepuvasoB: Ba’KHellllMe CTPOMUTe/bHble MaTepHuasbl, KOHCTPYKLIMOHHbIE
MaTepuasbl, KpPacKd, CTeK/IO, KepaMuKa, MaTepuasbl /s 5/AeKTPOHWKM, HaHOMAaTepuaibl, OpraHh4yeckue u
MUHepajbHbIe yI00peHusI.

XuMWUs U 3[I0POBbE UeIOBeKa: MpaBK/Ia UCIIOb30BaHUs JIEKAPCTBEHHBIX MPEapaToB, MpaBu/ia 6e30macHoOro
WCTI0/Tb30BaHMs TIPerapaToB ObITOBOM XMMHH B TTOBCeAHEBHOM KM3HU.

MexnpeameTHble CBSI3U.

Peasm3anysi MeXIpeJMeTHBIX CBs3el TpU HW3y4eHWHW oOIlell ¥ HeopraHWdeckod xumuy B 11 Kmacce
OCYIIIeCTBIISIETCS Uepe3 MCI0/Ib30BaHHe KaK OOIIMX eCTeCTBeHHO-HayUHbIX TOHATHH, TaK W MOHSTHH, SB/ISIOLIAXCS
CUCTeMHBIMU /I OT/e/IbHBIX [IPeIMEeTOB eCTeCTBEeHHO-HayYHOI'0 LiUK/Ia.

O6mie ecrecTBeHHO-HayuHble TOHATHS: HayuyHbId (akKT, THIIOTe3a, 3aKOH, TEeOpHs, aHa/lM3, CHUHTE3,
K/1accuduKanys, IepuoArIHOCTh, Ha0/IF0jeHe, SKCIIePUMEHT, MOZIe/IMpOBaHue, U3MepeHHe, SiB/IeHHe.

dusnka: marepusi, SHeprus, mMacca, aToM, 3/eKTPOH, NPOTOH, HEHTPOH, MOH, HU30TOI, Pail0aKTUBHOCTb,
MOJIeKy/a, 3HepreTHYecKuil ypoBeHb, BeljecTBO, Telo, 0OBLEM, arperaTHOe COCTOsIHME BeleCTBa, (uU3UUecKue
Be/IMUMHBI U eIMHULIBI UX U3MepeHNUs], CKOPOCTb.

Buosorusi: KieTka, OpraHu3M, 3KOcHCTeMa, Guoctepa, Makpo- M MHKPO3JEMEHTBbI, BUTaMUHBI, 0OMeH
Bell|eCTB B OpraHusMe.

Teorpadwisi: MUHepasibl, FOPHBIE TIOPO/BI, TI0JIe3HBIe UCKOTIaeMble, TOTIIUBO, PECYPCHI.

TexHosorusi: xyUMuueckass IPOMBIIIEHHOCTb, MeTa//Iyprus, IPOU3BOJACTBO CTPOMTE/IbHBIX MaTepUasios,
Ce/IbCKOXO035IMCTBEHHOe  TIPOM3BO/CTBO, TIMILEBas IPOMBILUIEHHOCTh, (apMarjeBTHuUecKast IPOMBILUIEHHOCTb,
MPOU3BOACTBO KOCMETHYECKMX IIpernapaToB, IIPOM3BOJCTBO KOHCTPYKLIMOHHBIX MaTepuasioB, 3JIeKTPOHHAs
[IPOMBIILIJIEHHOCTb, HAHOTEXHOJIOTUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA ITPOI'PAMMEI IIO0 XMW HA BFA30OBOM YPOBHE
CPEOHEI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IbTATbBI

®T'OC COO ycraHaBiuBaeT TpeOOBaHMSI K pe3ysibTaTaM OCBOEHMs OOYYaroI[UMUCS MPOTPaMM CpPeJHEro
obiiero obpa3oBaHust (JIMUHOCTHBIM, MeTamlpeJMeTHBIM W TpeAMeTHbIM). HayuHo-MeToAu4yeckol OCHOBOUW [ijisi
pa3paboTKy TUIaHUPYEeMBIX Pe3y/bTaTOB OCBOEHHS MTPOrpaMM CpeiHero obiiero ob6pa3oBaHus sIB/SIETCS CUCTEMHO-
JlesITe/IbHOCTHBIN TTO/IXO0/.

B COOTBETCTBUM C CUCTEMHO-/EATEBHOCTHBIM TI0/IX0/I0M B CTPYKTYPe JINUHOCTHBIX Pe3y/IbTaTOB OCBOEHHUS
npeiMeTa « XMMHs» Ha YPOBHe Cpe/iHero o01iiero o0pa3oBaHusl Bbl/IeeHbI CIeYIOIIHe COCTABISOLIMe:

0CO3HaHWe OOYYalOIIMMHUCS POCCHMCKOW TPaKaHCKOM WAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITE/TBHOCTH U CaMOOTIpe/ieJIeHHIO;

Ha/IMYKe MOTHBAlUH K 00yUeHHIO;

LieJieHarpaB/ieHHOe pa3BUTHE BHYTPEHHUX YyOeXIeHWH JMYHOCTH Ha OCHOBe KJFOUEBBIX LIEHHOCTeH |
WUCTOPUUECKUX TPAZULU 6a30BOM HAYKU XUMUMY;

TOTOBHOCTb M CIIOCOOHOCTh OOYUarOI[UXCSl PYKOBOJACTBOBATHCS B CBOEH /1€SITE/ILHOCTH I1[@HHOCTHO-
CMBICJIOBBIMH yCTaHOBKAMH, MPUCYIIMMH 1[eJIOCTHOM CUCTeMe XMMHUUeCKoro ob6pa3oBaHus;

Ha/IMuMe TNPaBOCO3HAHUSI FKOJIOTMYECKOW KYJbTYpPbl U CIIOCOOHOCTU CTaBUTH LIEJIM U CTPOMTH YKU3HEHHBIE
TIJIaHBI.

JIMUHOCTHBIE De3y/IbTaThl OCBOEHUSI TpeaMeTa «XWMHs» [JOCTUTAIOTCS B eQUHCTBe yueOHOH U
BOCITUTaTe/bHOW /IeSITe/IbHOCTH B COOTBETCTBUM C T'YMAaHUCTHUECKUMH, COLMOKY/IbTYDHBIMH, [yXOBHO-
HPABCTBEHHBIMHU 1IEHHOCTSIMH W H/leajlaMM POCCHUHCKOrO TPaKIAaHCKOro 06IecTBa, MPUHATHIMH B OOIeCTBe
HODMamMM U TIpaBWJIaMHM TIOBeZIeHWs, CITIOCOOCTBYIOLMIMH TIpOLieccaM CaMOTIO3HAHWs, CaMOpPa3BUTHS U
HPABCTBEHHOr'O CTAHOBJIEHUS JIMYHOCTU 00yYarOIUXCsL.

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUs TMpeiMeTa «XUMHSI» OTPaXKalT C(HOPMHUPOBAHHOCTb OIbITA
TM03HaBaTeNbHOM U MPAaKTHYeCKOH J1eATe/IbHOCTH 00yYaroIuXCs 10 peaM3ali MPUHATHIX B 00IIeCTBe LeHHOCTeH,
B TOM UMCJ/I€ B UaCTH:

1) rpa)KAaHCKOr0 BOCIIUTAHUA:

0CO3HaHUsI O0YYaIOIIMMKCS CBOMX KOHCTUTYLIMOHHBIX TMpaB M 00s3aHHOCTEM, yBa)KeHWs1 K 3aKOHy U
TIPaBOMOPSJKY;

TIPe/ICTAaBJIEHUsT O COL[UAIbHBIX HOPMaX U MPaBU/IaX MEX/IMUHOCTHBIX OTHOIIEHUI B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBODYECKOW [eATe/NbHOCTH TIPH CO3JaHWM yueOHBIX MPOEKTOB, pPelIeHUU
yueOHBIX 1 MTO03HABATe/IbHBIX 33/1a4, BBINIOJIHEHUN XUMHUECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTHM TIOHMMAaTh W TIPUHMMATh MOTHBBI, HAMEpPEHWs], JIOTUKY W apryMeHTbl JPYruX TpH aHaju3e
Pa3IMUHBIX BUJIOB yueOGHOM [1esITe/TbHOCTY;

2) NaTPUOTHYECKOT'0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOIIEHHsI K ICTOPUYECKOMY ¥ HAYYHOMY HacJIe[JUI0 O0TeUeCTBeHHON XUMUH;

YBa)KeHUSI K IPOLIECCY TBOpYeCTBa B 00/IaCTH TEOPUH W MPAKTHMYECKOTO TPUMeHEeHHUs] XUMHM, OCO3HAHUS
TOrO, UTO J[OCTMXKEHUS HayKU €CTb pe3yJbTaT [JIMTebHBbIX HaO/I0/IeHNH, KPOMOT/IUBBIX 3KCIIEPUMEHTATbHBIX
TIOMCKOB, MOCTOSIHHOTO TPY/ia YUEHBIX U MPAKTHUKOB;

WHTEepeca W TM03HABaTe/IbHBIX MOTHMBOB B MOJYYE€HHU U TOC/IEYIOIIEM aHau3e UHHOPMALUU O TePeioBbIX
JIOCTIDKEHUSIX COBPEMEHHOW 0TeueCTBeHHOUM XUMUY;

3) IyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHHUS:

HPaBCTBEHHOT'O CO3HAHWSsI, STUYECKOT0 TIOBe/|eHNs];

CMOCOOHOCTH OLIEHMBATh CHUTYalMH, CBs3aHHble C XUMUYECKUMHU SIBJIEHWSMH, W TIPUHAMATh OCO3HAHHBIE
pelleHNs], OPUEHTUPYSICh Ha MOpPabHO-HPaBCTBeHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OL|eHMBaTb CBOE TIOBe/leHWe M TIOCTYIKM CBOMX TOBApHIeld C TIO3WIWH HPABCTBEHHBIX U
TIPaBOBBIX HOPM U OCO3HAHHE MOC/Ie/ICTBUIA 3THX ITOCTYIIKOB;

4) popmupoBaHuUsi KyJIbTYPbI 30POBbS:

MOHUMAaHMsL IIeHHOCTeH 370poBOro u Oe3omacHOro obpa3a >KWU3HW, HEeOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U TICUXUUECKOMY 3/10POBbIO;

cobstofieHyst paBu Ge3omacHOro obpalieHus C BeIleCTBaMU B ObITY, MOBCEAHEBHOM >KU3HU U B TPY/IOBOM
JlesITe/IbHOCTHY;

TIOHUMAaHWs [IeHHOCTY TPAaBW/I UHJWBUAYATBHOTO U KOJUIEKTUBHOrO 0€30MacHOro MoBe/jeHrsl B CUTYalUsX,
YTPO’KAOIIMX 3/[0POBBIO U )KU3HHU JTIO/IeH;



OCO3HaHUsI TIOCJIE[CTBUHA W HETPUATUS BPEIHBIX TPUBBIYEK (yMOTpeOIeHUsT ankoross, HApKOTHKOB,
KypeHus);

5) TPy/A0OBOr0 BOCIIMTAHUS:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B  yueOHO-MCC/Ie/[OBaTe/bCKOM  AeSTeNbHOCTH, OOIIeCTBEHHO
TI0JIe3HOM, TBOPUYECKOH U APYTUX BUAAX JeSTeTbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4yaCTHe B pellleHUH TPaKTHUeCKUX 3a/jau COLMaIbHOM HarpaBIeHHOCTH (B paMKax
CBOET0 K/1acca, IKOJIbI);

MHTepeca K IIPaKTHUeCKOMY HM3y4eHHIo NMpodecCuii pa3uyHOro pofia, B TOM YMC/IEe Ha OCHOBE IPUMeHeHUs
npe/MeTHBIX 3HAHUH 110 XUMUH;

yBa)KEHUs K TPYAY, JIIOJSIM TPy/a U pe3y/bTaTaM TPYAOBOH /iesTe/IbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODPY WH/MBHU/yalbHOW TpaeKTOpuu 0bpa3oBaHus, Oyayiiel mpodeccud u
peanu3aluyd COOCTBEHHBIX J>KU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XWUMUH,
WHTEPEeCoB U NoTpebHOCTel 0011IeCTBa;

6) 3K0/IOrHYeCKOro BOCHUTAHUA:

9KOJIOTUYECKH 11e71ec000pa3sHOT0 OTHOLIEHHs K MTPUPOJE, KaK NCTOYHHKY CYLIIeCTBOBaHMS KM3HH Ha 3eMile;

MOHVMaHUs T100aJbHOrO XapaKTepa 3KOJIOTHYeCKHX IpobsieM, BIWSHUS SKOHOMHUYECKHX MPOLIeCCOB Ha
COCTOSIHYe TIPUPOTHOM U COLIANbHOU CpeJibl;

0CO3HaHUS HeoOXOJUMOCTH UCIIONb30BaHUS JAOCTIKEHUH XUMHUM [JIs1 pellieHrsl BOIIPOCOB PaLjMOHA/IBHOTO
MIPUPOZOTIO/b30BaHMS;

aKTUBHOIO HeMNpUsTHs [JelCTBUH, IPUHOCAIIMX BpeJ OKpYy)Karoljel NpUPOAHON cpefie, yMeHHUs
NIPOTHO3MPOBaTh HebIaronpusTHLIE SKOJI0rMUecKHe M0C/Ie/|CTBUS MPeAIIPUHUMAaeMbIX 1eMCTBUI U MpeA0TBpalljaTh
ux;

Ha/IMuMsi Pa3BUTOTO SKOJIOTMYECKOTO MBILUIEHHs], SKOJIOTUYeCKOW KYJBTYpBI, OIbITA [IeSTeJbHOCTH
9KOJIOTUYeCKON HarpaB/ieHHOCTH, YMeHHs PYKOBO/CTBOBAaTbCSI MMU B TI03HABATe/NbHOM, KOMMYHHWKaTUBHOW M
COLMATbHOW MPAKTHUKE, CIIOCOOHOCTU ¥ YMEHUSI aKTUBHO TIPOTUBOCTOSITH UI€0IOTHH XeMOGbOOHH;

7) HeHHOCTH HayYHOI'0 MO3HAHUSA:

c(hOpMUPOBAaHHOCTH MHPOBO33DEHMsI, COOTBETCTBYIOIIETO COBDPEMEHHOMY VPOBHIO Da3BUTHS HayKd U
00I11]eCTBEHHOM TIPaKTUKY;

MOHUMAaHUS CrefUHUKA XUMUK KaK HayKH, OCO3HaHUs e€ posiu B YOPMHUPOBaHMH PaljUOHAIBHOTO HAyYHOTO
MBILLUIEHHs], CO3/IaHKH LIeJIOCTHOTO TpeficTaB/ieHust 06 OKpysKarolieM MUpPe Kak O eJMHCTBe ITPUPO/bI U UesioBeKa, B
TM03HaHWUH NTPUPOJHBIX 3aKOHOMEPHOCTEH U pellieHnH IIpob/ieM coXpaHeHHst IIPUPOJHOTO PaBHOBECHS;

yOexxjéHHOCTH B 0c0o00l 3HAUMMOCTH XMMHHU AJIsI COBPEMEHHOM LMBW/IM3alUM: B €€ I'yMaHHCTUYeCKOH
HarpaB/IeHHOCTH W BaKHOH pOMM B CO3[aHUM HOBOM 0a3bl MaTepuaJbHOW Ky/bTYpHI, pelleHHH I/100anbHbIX
npo6seM YCTOMUMBOIO pasBUTHSl UelOBEUECTBA — ChIPHEBOHM, SHepreTHMUecKol, IHIEeBOH M 9KOJOTMUecKOn
6e30MacHOCTH, B Pa3BUTHU MeJULIMHBI, 00eCrieYeHrH yCIOBUH YCIEITHOTO TPy/a U IKOJIOrMUYecKd KOM(OPTHOM
JKU3HU KaXk/I0ro uieHa 0611[ecTBa;

eCTeCTBeHHO-HAayYHOW TPAaMOTHOCTU: TOHHUMaHWs CYIIJHOCTH MeTOZOB TIO3HAHUS, WCIIO/b3yeMbIX B
eCTeCTBeHHBbIX HayKaX, CIIOCOOHOCTH WCIO/IB30BaTh TMOydYaeMble 3HAHWS [l aHamu3a U OOBSICHEHUs SIBJIEHHUH
OKPY’Karollero MyUpa 1 MpOUCXOASAIINX B HEM M3MeHeHUH, YMeHHsl JiefiaTh 000CHOBaHHbBIE 3aK/TFOUeHHsI Ha OCHOBE
Hay4HbIX (DaKTOB ¥ UMEIOILUXCsl JaHHBIX C LIeJIbI0 MOTy4YeH s JOCTOBEPHBIX BHIBO/OB;

CIIOCOOHOCTH CaMOCTOSITeNIbHO HCIIOb30BaTh XMUMHUECKHe 3HaHWsl [Jisl pellleHHs NpobjeM B peanbHBIX
JKU3HEHHBIX CUTYallusX;

MHTepeca K II03HaHUI0 1 UCC/Ie[JoBaTe/IbCKOH [iesTe/IbHOCTY;

TOTOBHOCTH U CIIOCOOHOCTH K HellpepbIBHOMY 00pa30BaHMI0 1 caM000pa3oBaHKIo, K aKTUBHOMY I10/TyUEeHHUIO
HOBBIX 3HaHUH M0 XMMUU B COOTBETCTBUHU C )KU3HEHHBIMU NIOTPeOHOCTAMY;

MHTepeca K 0COOeHHOCTSIM TPY/a B pa3nuHbIX chepax npodecCHOHaNbHON [esaTe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATHBI

MertanpeiMeTHbIe Pe3y/bTaThl OCBOEHUsI y4yeOHOro mpeamera «XuMHs» Ha YPOBHe CpeAHero o6iiero
00pa3oBaHUst BK/THOUAIOT:

3HauYMMBble [yisi (DOPMHMPOBAHHSI MHPOBO33peHHsT OOYYaIOIIMXCs MEXIUCLUIIMHAPHbIE (MeXIpeIMeTHBIE)
oblIleHayuHbIe TOHATHS, OTPaKAIOL[Me IIeIOCTHOCTh HayuHOW KapTHUHBI MHpPA U CrelM(UKy MeTOJOB MO3HAHWUS,
UCIIO/Ib3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BeI|eCTBO, SHeprus, siBJieHHe, MPOLIecC, CUCTeMa, HayuHBIH
(aKT, TIpUHLWI, THUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpHs, HCC/e[joBaHUe, HabrofeHue, W3MepeHue,
9KCIIEPUMEHT U JIpyTHe);



yHUBepCa/ibHble  yuebGHble  gedcTBusi  (MO3HABATe/lbHbE, KOMMYHHMKATUBHbIE,  PEry/STHBHbIE),
obecrieunBaroiie GopMUpoBaHKe GYHKIIMOHATLHON PaMOTHOCTH 1 COLMA/IbHON KOMITETEHIMY 00yUaroIuxcs;

CNOCOOHOCTh 00YUYAKOIIUXCS UCTIO/Th30BaTh OCBOEHHBIE MEXKUCIUITIMHAPHBIE, MUPOBO33pPEeHUECKHEe 3HAHUS
U YHUBEpCa/bHble yueOHbIe [eHCTBYS B T03HABATEIbHON U COLIMAIbHOM MPAKTHKE.

MertanpeMeTHble Pe3y/bTaThl OTPAXKAIOT OBJIaZIEHHE YHUBEPCAIbHbIMU yueOHBIMU TI03HABATeTbHBIMHU,
KOMMYHHUKaTUBHBIMU U PETYISTUBHBIMU JeUCTBUSIMU.

OB/ajieHNe yHMBEPCaIbHBIMH y4eOHBIMH M03HABATe/IbHBIMH AHCTBUSMU:

1) 0a3zoBbIe JTIOrMUYeCKHe JelCTBUS:

CaMOCTOSATeNTEHO (POPMY/IMPOBATh U aKTyaIM3UPOBaTh MPo0O/ieMy, BCECTOPOHHE eé pacCMaTpUBaTh;

oripefiefiATh Le/v AeATelbHOCTH, 3a/laBasi lapamMeTpbl ¥ KPUTEPHH UX JOCTUKEHUsl, COOTHOCUTh Pe3y/bTaThl
JIeSITe/TbHOCTHU C TTOCTaB/IEHHBIMU T1eJISTMH;

WCTIO/b30BaTh TIPH OCBOEHWUM 3HAHUM TIPUEMBI JIOTHUECKOTO MBIIIIEHUS — BBIJIEJIATh XapaKTePHbIe TTPU3HAKH
TIOHATHM W yCTaHAaB/IMBaTh WX B3aWMOCBSI3b, HCIOMB30BaTh COOTBETCTBYIOI[HE TIOHSATHS MJIsi OOBSICHEHUS
OT[IeJILHBIX (DAKTOB U STBJIEHUM;

BbIOMpATh OCHOBAHUS U KPUTEPUH [ijis KMaCCU(UKALIMKU BEIIeCTB U XMMHUUECKUX PeaKI[Hii;

yCTaHaB/IMBATh IPUUNHHO-CJIeICTBEHHbIE CBSI3U MEXXY U3ydaeMbIMU SIBJIEHUSIMU;

CTPOUTH JIOTHUECKWEe pacCykpaeHusi (MHAYKTUBHbIe, [eAYKTHUBHbIE, TI0 aHAJOTHHU), BBISB/IATD
3aKOHOMEPHOCTH U TTPOTUBOPEUMsi B paCCMaTPHUBAaeMbIX SIBJIEHUSIX, JOPMY/IMPOBaTh BHIBO/bI U 3aK/IFOUEHUST;

MPUMEHSITb B TIpOLlecce TI03HaHWs, WCIOb3yeMble B XUMHK CHMBOJIMUECKHe (3HAKOBble) MOJesH,
npeoOpa30BbIBaTh MO/IE/IbHbIE TPEACTaB/eHNs] — XUMHUECKUH 3HAK (CMMBOJI) JIeMeHTa, XUMHU4ecKasi GpopmyJa,
ypaBHEHHe XUMUYeCKOW PeakiUd — MPH PelleHNH yueOHBIX MM03HaBaTebHBIX W MPAKTUYeCKUX 3a/jau, PUMEHSTh
Ha3BaHHble MOJe/IbHble TIpeJCTaB/ieHHsl [Ji BbISIBJEHUS] XapaKTepHbIX IIPU3HAKOB M3y4yaeMbIX BeIleCTB U
XUMHMUECKUX PeakIUi.

2) 6a30BBIe HCC/IeJOBATETbCKHE JIeHCTBUS:

BJIa/IeTh OCHOBAaMH METOZIOB HAYYHOTO MTO3HAHKS BEIL[ECTB ¥ XUMHUUECKUX PeaKIni;

¢opMmynmpoBaTh Lend M 33/aud  KCC/IeIOBAHUS, WCII0/IB30BaTh I10CTaB/IeHHbIE M CaMOCTOSITeTbHO
chopMynMpoBaHHBIE BOIMPOCHI B KaueCTBe MHCTPYMEHTa TO3HAaHWS W OCHOBBI /i1 POPMHUPOBaHUS THIOTE3bI 10
TIPOBEepPKe MPABUILHOCTU BbICKA3bIBAEMBIX CYKIEeHUM;

B/Ia/IeTh HaBbIKAMU CaMOCTOSITE/IbHOTO TIJIAHUPOBAHUS W TIPOBeJeHUsS YUeHWUeCKUX SKCIepUMeHTOB,
COBEpIIEHCTBOBAThL YMEHMsI HAOJIOAaTh 3a XO[OM IPOLeCCca, CaMOCTOSITE/NIbHO TMPOTHO3UPOBATh €ro pe3y/bTaT,
thopmysupoBaTh 0000IIEHNSA U BBIBOJBI OTHOCHUTENBHO [JOCTOBEPHOCTH DPe3yJbTaTOB WCC/IeHOBAHUS, COCTABJISATh
000CHOBaHHBIN OTUET O TIPOZe/IaHHOM paboTe;

MIPUOOpeTaTh OTBLIT yUEeHUUeCKON MCCIeIoBaTeIbCKON M MPOEKTHOM /1esITe/TbHOCTH, TIPOSIBIATE CIIOCOOHOCTD
Y TOTOBHOCTb K CaMOCTOSITEJIbHOMY IIOMCKY METO/OB pelleHus] NpakKTHUeCcKuX 3ajauy, TIPUMEHEeHUI0 Pa3MuHbIX
METOZIOB TIO3HAHMUSI.

3) pabora ¢ uHdopMarueii:

OpHEHTHUPOBAThCS B Pa3/IMUHBIX UCTOUHHUKAX WHPOPMaLK (HayUHO-TIONY/IAPHAs IUTEPAaTypa XUMHUUECKOTO
CO/Iep>KaHusi, CTpaBOUHbIe MOCOOWs, pecypchl MHTepHeTa), aHa/M3UpPOBaTh MH(MOPMAL[MIO Pa3/IMUHBIX BUIOB U
(hopM TIpe/icTaB/IeHNs], KDUTUYECKH OLIEHUBATh €€ JOCTOBEePHOCTh U HEMPOTHBOPEUNBOCTE;

(hopmysiMpoBaTh 3ampockl W TIPUMEHATh pa3/IMuHble METO/bl TPU MOWCKe U oTbope uHpoOpMarLy,
HEeoOX0AMMOM [11s BBITIO/IHEHHUS yUeOHbBIX 33/lau OTNpeZie/IéHHOTO THIIA,;

MpUOOpeTaTh OMBIT HWCII0/Ib30BaHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHA U Pa3luYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOAITE/TEHO BbIOMpaTh ONTUMaNbHYIO (OpMy TIpefcTaB/ieHUss HMHGOpPMalMy (CXeMbl, Tpaduky,
JviarpaMMBbl, Tab/UL[bl, PUCYHKH U IDYTHE);

WCII0/Ib30BaTh HAYYHBIN SI3bIK B KaueCTBe CPeZCTBa MpU paboTe C XMMHUUECKOW WHQOpMaLel: pUMeHSTh
MEXIIpeIMEeTHBIE ((PU3NUECKHe U MaTeMaTUUeCKHe) 3HaKU U CUMBOJIbI, (hOpMYJibl, a00peBHaTyphl, HOMEHK/IATYPY;

WCTIOTb30BaTh U TTPe0bpa30BLIBATE 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJIIAHOCTH.

OgRJ1aieHHe YHUBEPCa/IbHBIMHA KOMMYHHKAaTUBHBIMH [IeHCTBUSIMU:

3a/laBaTh BOTIPOCHI I10 CYIIIECTBY 00CYX/[aeMOli TeMbI B XO7Ie Uaiora W/WiK JAUCKYCCUU, BHICKA3bIBATh U/IEH,
(hopMyJTUPOBATH CBOY TIPEIJIOKEHUsI OTHOCHTE/TLHO BBITIOJTHEHUS TIPeJI0’KeHHOM 3a/jauu;

BBICTYTIATh C TIpe3eHTal[el pe3yJ/bTaTOB IM03HABATELHOUW [1esTeIbHOCTH, TIOIyUYeHHBIX CaMOCTOSITeTbHO
WIA COBMECTHO CO CBEPCTHHUKAMU TIPU BBITIOJIHEHUU XUMHYECKOTO 3KCIEePUMEHTa, MPAKTUUeCKoW paboThl MO
WCC/Ie[IOBAHUIO0 CBOMCTB M3yYaeMbIX BeIeCTB, peanu3aldd yueOHOro rnpoekra W ()OpPMyJTUPOBaTh BBIBOJbI TIO
pe3ysibTaTaM TPOBEAEHHBIX HWCC/IeJOBaHUN IyTEM COrJIaCOBaHWS TO3WIMKA B Xofe oOcyxieHus u obOMmeHa
MHEHUSIMHU.



OBajieHNe YHUBEPCaTbHbIMH Pery/IITUBHBIMH JeHCTBHUAMM:

CaMOCTOSITe/IbHO TUIaHMPOBATh U OCYIIIECTB/ISATE CBOIO IT03HABATE/LHYIO JIeTe/IbHOCTD, ONpe/iersisi eé eyl 1
3a7lauy, KOHTPOJIMPOBATE U MO Mepe HeO0OXOAWMOCTH KOPPEKTHPOBATH MpeJjlaraeMbli aJrOPUTM A€HCTBUIN NpH
BBIMOJIHEHUM yueOHbIX U UCC/Ie0BATEILCKUX 33/au, BbIOMpaTh Haubosee 3hGheKTUBHBIA Cocobd WX pelieHus: C
YUETOM TO/TyUeHHUsT HOBBIX 3HAHUH O BEIECTBAX U XUMUUECKUX PeaKLIVsX;

OCYIL|eCTB/ISITH CAMOKOHTPOJIb CBOEH [IeATeIbHOCTH Ha OCHOBE CaMOaHasIi3a U CAaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IbTATBI
10 KVIACC

[TpepMeTHBIE pe3y/bTaThl 0CBOEHHS Kypca «OpraHuueckast XMMUs» OTPaykaroT:

c(hOpPMUPOBAHHOCTb TIPE/ICTaB/IeHUM O XMMHUECKOlH COCTaBJISIONIe eCTeCTBeHHO-HAYYHOW KapTHHBI MHPa,
pOJIM XWMHWH B TIO3HAHWM SIBJIEHUH TIPUPOJB], B (OPMHUDOBAHMM MBIIUIEHUS W KY/IbTYPhl JINUHOCTH, eé
(YHKLIMOHA/BHOM TpaMOTHOCTH, HeoOXOZWUMOW [/  pelleHHs TPaKTUUeCKUX 3aflad W 3KOJIOTWYecKd
000CHOBaHHOTO OTHOILIEHUSI K CBOEMY 3/J0POBLIO U IIPUPOJHOM Cpefe;

B/laJileHue CHCTeMOW XMMHUYeCKUX 3HaHHUM, KOTopasi BK/IFOUaeT: OCHOBOIIO/IAratoliye MOHATUS (XMMUUeCKUi
3/IeMeHT, aToM, 3JIeKTPOHHasi 000/I0uKa aToMa, MOJIeKy/la, BaJeHTHOCTh, 3JIeKTPOOTPULIATebHOCTh, XUMUYecKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas U COKpaljéHHas), MOJb, MOJSIpHash Macca, MOJISIDHBIA OOBEM,
yIJIepoZiHbIM cKeseT, yHKLMOHANbHAS TPYIIA, pajuKasl, U30MepHs, U30Mepbl, TOMOJIOTHUECKUH PsiJi, TOMOJIOTY,
YI7IeBOJIOPO/IbI, KHCIOPOJ, W a30TCo/iep)Kallide COeAMHEeHHWs, MOHOMep, TIONMMMep, CTPYKTYDHOe 3BeHO,
BBICOKOMOJIEKYJ/ISIPHBIE COeJUHEHMsI); TEOPDUM W 3aKOHBI (Teopusi CTPOEHMsI OpraHWuecKux BerjectB A. M.
ByTnepoBa, 3aKOH COXpaHeHWS MacChl BeIeCTB); 3aKOHOMEDHOCTH, CHMBOJIMYECKHH $I3bIK  XHMMWU;
MHPOBO33peHuUeCcKHe 3HaHWs, JIeKalllyie B OCHOBe NMOHUMAaHUs PUYMHHOCTY U CUCTEMHOCTH XUMUYeCKUX SIBJIEHUH,
(hakToNIOTMUECKHE CBeJEHHs O CBOWCTBAX, COCTaBe, MOYUYeHWM W 0e30MacHOM HCIO/b30BaHUM BaKHEHIINX
OpraHWYecKHX BelleCcTB B OBITY U MPAKTHUYECKOH JiesTeTbHOCTH YeloBeKa;

copMHUPOBaHHOCTh YMEHHUH BBISIB/IATE XapaKTepHble MPU3HAKH MOHATHH, YCTaHABIMBATh UX B3aUMOCBSI3b,
UCIIO/Ib30BaTh COOTBETCTBYIOLLME TIOHSATHS TPU OIMCAHMM COCTaBa, CTPOEHMSI U TIpeBpAllleHHi OpraHMuecKux
coe/IMHEHUH;

copMHUPOBaHHOCTb YMEHMH HCII0/1b30BaTh XUMHUECKYI0 CHMBOJIMKY AJISI COCTaB/eHWs MOJIEKY/ISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHO) (pOpMyJ1 OpraHUYeCKUX BellleCTB U YpaBHEHUI XUMHUYeCKUX peakLui,
W3rOTaB/AMBaTh MOZENM MOJIEKyJ] OpraHMYeCKUX BellecTB /I WIUIIOCTPALMM MX XHUMHUYECKOro U
MPOCTPAaHCTBEHHOT'O CTPOEHHUS;

c(hOpPMUPOBAHHOCT YMEHHUM YCTaHAB/IMBATh NMPHUHAZJIEKHOCTh W3yUEHHBIX OPraHUYeCKHX BeIecTB M0 MX
COCTaBY ¥ CTPOEHUIO K OTpe/ie/IEHHOMY K/IacCy/Tpyriie coeJiHeHNH (yryIeBoA0pO/bl, KUCIOPO/ 1 a30TCo/iep Kaliyie
COe/IMHEeHUs], BBICOKOMOJIEKYJISIDHbIE COeAWHEHHs), [laBaTb WM Ha3BaHHUS 10 CHCTEMaTHUeCKOM HOMeHK/aType
(IUPAC), a Takke NPHUBOAWTH TPUBHAJbHBIE Ha3BaHWs OTAEIbHBIX OPraHWYeCKHWX BelecTB (3TH/IEH, TPOIHJIEeH,
arleTU/IeH, STHIEHITUKONb, TJHMLeprH, (eHos, (QopManberny, areTablerisl, MypaBbHHas KUC/IOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAsi KUCJ/IOTa, CTeapUHOBasi KUCJIOTa, [VIFOK03a, PPYKTO3a, KpaxMarl, LieJUTHJI03a, TJIULVH);

cOpMHUPOBAHHOCTb YMEHMsI OIpeAeNATb BHUAbI XUMHUECKOW CBSI3M B OpraHMYeCKUX COeJMHEeHUsIX
(opuHapHBIe U KpaTHbIE);

copMHUPOBAaHHOCTb yMEHUsI NPUMEHSATH II0JI0’KEHUs] TEOPHH CTPOEHMs OpraHMYecKHX BelljecTB A. M.
BytnepoBa zs 00bsiCHEHHS 3aBUCMMOCTY CBOMCTB BeL|eCTB OT UX COCTaBa M CTPOEHMUS; 3aKOH COXPaHEHHSI MaCChl
BeII|eCTB;

Cc(hOpPMHUPOBAHHOCTL YMEHHM XapaKTeph30BaTb COCTaB, CTPOeHHe, (GU3NyYecKhe W XUMHUecKhe CBOWCTBA
TUTAYHBIX TIpeJCTaBUTeNel pa3NUYHBIX K/IaCCOB OpPraHUUYecKUX BellecTB (MeTaH, 3TaH, STHJEH, MPOIUJIeH,
aretuneH, Oytaguen-1,3, metunbyTagueH-1,3, GeH30/, MeTaHON, 3TAHOJ, STHIEHT/IMKO/b, TJIMLEPUH, (eHOo,
arieTanb/leTHZ, MypaBbHHAasi M YKCyCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmas, LIeJUT0/Io3a, aMUHOYKCyCHasi KHCJIOTa),
WITIOCTPUPOBATh TeHeTHUECKYIO CBSI3b MEXKJYy HUM{ ypPaBHEHUSMH COOTBETCTBYIOLIMX XWMHUYECKHUX peakLi C
HCIOIb30BaHEeM CTPYKTYPHBIX OpMYJT;

c(OpMHUPOBAaHHOCTb yMEHHsI XapaKTepu30BaTb WCTOYHHKU YTJIEBOJOPOJHOIO ChIpbsi (HedThb, NMPUPOIHBIN
ras, yrosin), Crioco0bl Mx repepaboTKy ¥ MpaKTUYeCKOe PUMEHeHHe MPO/IyKTOB TiepepaboTKy;

cOpMHUPOBaHHOCTb YMEHHH IPOBOAUTH BLIUMC/IEHHS MO XMMHUECKMM YpaBHEHUsIM (Macchbl, 00BEMa,
KOJIMYeCTBA MCXOAHOTO BeIL|eCTBa WM NPOAYKTA peakLiu 10 U3BeCTHBIM Macce, 00BEMy, KOJMUECTBY OJHOTO U3
WCXO/IHBIX Bell|eCTB WU NIPOJYKTOB peakLyh);



Cc(OpMUPOBAHHOCTh YMEHHH BJafieThb CHUCTEMOW 3HAHWK 00 OCHOBHBIX METOJAX HAy4YHOTrO TO3HaHWs,
WCIO/b3yeMbIX B XUMHUH TIPH M3yUYeHHH BelleCTB U XUMUYECKUX siBlieHuH (Hab/roieHre, n3MepeHure, SKCIIePUMEHT,
MO/Ie/IMPOBaHKe), WCIOb30BaTh CHCTEMHble XUMHYeCKHe 3HaHWSl [/ TPUHSATHS pelleHH B KOHKDETHBIX
JKM3HEHHBIX CUTYalUsiX, CBSI3aHHBIX C BeLIeCTBAMH U UX TIPUMEHEHHEeM;

c(hOpPMUPOBAHHOCT YMEHMI COOJIIO/IaTh TMpaBWIA TOb30BAHUS XUMUYECKOW MOCY/0M U J1abopaTOpPHBIM
00opyJioBaHUeM, a TaKKe ITpaBu/a oOpalljeHus C BelljeCTBAaMU B COOTBETCTBHU C MHCTPYKLIUSIMH IO BBITIOJTHEHHUIO
71ab0paTOPHBIX XUMUUECKHX OTIbITOB;

cOpMHUPOBAaHHOCTb YMEHHI TIJIaHMPOBAaTh U BBINOMHATE XUMHUYECKUN SKCIepUMeHT (TpeBpallieHHst
OpraHMuecKuX BeleCTB NPH HarpeBaHHH, MOJIyUeHHe TUeHa U U3yueHHe ero CBOMCTB, KaueCTBEHHbIe peaklliy
OpraHuuecKuX BellecTB, fleHaTypauysi Oe/KOB IIpY HarpeBaHWUH, LIBeTHblE peakljuy OelKOB) B COOTBETCTBUU C
MpaBWIaMU TEXHWKW 6e30TmacHOCTH TIpU OOpallleHWH C BellecTBaMH U J1abopaTOpHBIM 06OpY/IOBaHUEM,
TIPe/ICTaB/ISATh Pe3y/IbTaThl XUMUYECKOr0 IKCIIepUMeHTa B (hOpMe 3amvCH YpaBHEHHH COOTBETCTBYIOIIMX peaKLUi U
¢hopMyIMpOBaTh BBIBO/IBI HA OCHOBE 3THX Pe3y/bTaToB;

c(hOpPMUPOBAaHHOCTh yMEHWM KPUTHUECKHd aHaIM3WpOBAaTh XMMHUECKYI0 HWH(GOPMAIMo, TOTyYaeMyl W3
Pa3HbIX UCTOYHHUKOB (CpeZcTBa MaccoBoi nH$popmaluy, IHTepHeT 1 ApyTux);

copMHUPOBaHHOCTh YMeHHH COOJII0aTh MpaBWIa 3KOJIOTWYECKU LieiecoobpasHOro ToBefeHHsl B ObITY U
TPYZOBOH /lesiTe/IbHOCTY B LieJISIX COXPaHeHUsl CBOEro 3[0pOBbsi M OKPY)KaloILjeli MPUPOAHOIN Cpefbl, 0CO3HABATh
OTAaCHOCTb BO3ZI€MCTBUSI Ha >KUBble OPraHM3Mbl ONpeJe/IéHHbIX OpPraHHUeCKHX BeLIeCTB, IOHHUMAs CMBICT
niokasaresist [T/JK, mosicHsIT Ha IpuMepax Croco0bl YMeHbIIeHYS U TIpeOTBPALlleHHs] X BPeJHOTO BO3JeHCTBUS Ha
OpraHu3M Ue/iOBeKa;

JJ1s1 00yJaroLXcsl C OrpaHUUeHHBIMU BO3MOKHOCTSIMH 3[J0POBBSI: YMEHHe NIPUMEHSATh 3HaHUs 00 OCHOBHBIX
JOCTYIHBIX MeTO/laX TI03HaHUS BellleCTB ¥ XMMHUECKUX SBIeHUH;

IJIST CJIeMbIX W C1abOBUAANIMX OOYyYaroIUXCs: yYMEHHe WCI0/Ib30BaTh pelbeHO-TOUEUHYI0 CHCTEMY
o603Hauenwnii JI. Bpaiins st 3anMCcH XMMUYeCKUX (hOpMyII.

11 K/TIACC

[TpegMeTHBIE pe3y/bTaThl 0CBOeHHs Kypca «O01mas ¥ HeopraHU4eckasi XUMHsD»» OTPaKaloT:

chOpMUPOBaHHOCTb TPeJCTaB/lIeHN: 0 XUMHUUECKOM COCTaB/IsItoIlel eCcTeCTBeHHO-HAayYHON KapTHHBI MHUPa,
po/M XHMUM B TIO3HAaHWH SIBJIEHWH IpUpPOJAbI, B (OPMHUPOBAHWH MBIIUIEHHUS] W KY/AbTYPBl JIMUHOCTH, eé
(YHKUMOHA/IbHOM TIpaMOTHOCTH, HeoOXOAWUMOW [/ pelleHHs IIPAaKTUUECKUX 3aflad U 3KOJIOTWYecKd
000CHOBaHHOTO OTHOILIEHUSI K CBOEMY 3/J0POBbIO U IPUPOJHOMN cpefie;

B/IafieHre CUCTeMOM XMMHUEeCKHX 3HaHMH, KOTopas BKJ/IFOUaeT: OCHOBOIIO/IAratoliye TOHATUS (XUMUUECKHUH
3/IeMeHT, aToM, W30TOI, S-, p-, d- 3/IeKTPOHHble OpOUTa/M aToOMOB, MOH, MOJIEKYyJa, MOJb, MOJISIDHBIA OOBEM,
BaJIeHTHOCTh, 3/IeKTPOOTPULIATE/IbHOCTb, CTeNeHb OKWUC/IeHWs, XWMHUecKas CBs3b (KOBa/leHTHas, WOHHas,
MeTaj/InyecKasi, BOJOPO/iHast), KPUCTa/UTMUeCKasi PelIéTKa, TUITbl XUMUYeCKUX Deaklyi, pacTBOP, 3T€KTPOJIUTHI,
HE3/IeKTPOJIUThI, 3/IeKTPOJIMTUYeCKasi [JUMCCOLMALMs], OKHC/IUTeNb, BOCCTAHOBHUTE/b, CKOPOCTb XHMHUECKOU
peakLiH, XUMU4YeCKOe PaBHOBECHE); TeOPUH 1 3aKOHBI (TEOpHsT 37eKTPOJIMTUUeCKOH JUCCOLMALINH, TIePHOINUeCKUN
3akoH [I. . MeHieneeBa, 3aKOH COXpaHeHHsI MacChl BEIeCTB, 3aKOH COXPaHEeHHs! M TIpeBpalljeHHs] SHePruy Npu
XUMHWYECKUX PeakLysx), 3aKOHOMePHOCTH, CHUMBOIMYECKHH SI3bIK XUMUH, MUPOBO33DeHUYeCKIe 3HaHUs, JIeXallye B
OCHOBe TIOHWMaHWsI IPUYMHHOCTH M CUCTEMHOCTH XUMHUUECKHUX SIBJIeHHH, (haKTO/I0OrnuecKre CBeZleHHsl O CBOMCTBAX,
cocTaBe, TOJAy4YeHHH W 0e30macHOM HCIO/IB30BaHUM Ba)KHEHIIMX HEOpraHWYecKWX BeliecTB B OBITY H
MIPaKTUUECKOH [lesTe/IbHOCTH UesIoBeKa;

copMHUPOBaHHOCTb YMEHHUH BBISB/IATH XapaKTepHble NPU3HAKH MOHATHH, yCTaHAB/IMBAaTh UX B3aUMOCBSI3b,
HCII0/Ib30BaTh COOTBETCTBYIOLIME [TOHSTHS IIPY ONMCAHNUK HeOpraHNUeCKUX Bell|eCTB U UX IIpeBpallieHui;

copMHUPOBAHHOCTb YMEHUI HCII0/Ib30BaTh XMMHUECKYI0 CUMBOJIMKY [/l COCTaB/eHUs (OpMyJl Bell|eCTB 1
YpaBHEHUM XUMWYeCKUX peakLui, cucrematuueckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs
OTZIe/IbHBIX HEeOpraHWuecKHX BelecTB (YrapHbIM ras, YIJIEKMC/IbIA ra3, aMMHaK, raméHasi W3BeCTb, HeramiéHas
W3BeCTh, MUTbeBast COJia, IMPUT U [IpYTHe);

c(hOpPMUPOBAHHOCTb YMEHWH OIpeZeNsTh BaJEHTHOCTb U CTeTlleHb OKWCJIeHWs XUMHUECKUX 37IeMEHTOB B
COeIMHEeHUsIX Pa3/IMYHOr0 COCTaBa, BUJ, XUMUUeCKON CBSI3M (KOBaleHTHasl, MOHHasl, MeTa/UTnJecKasi, BOJOPO/iHasi) B
COeIHEHHUSIX, THUI KPHUCTA//TAYECKOW PpeIETKH KOHKDETHOTO BeIljecTBa (aTOMHas, MOJIeKy/IsIpHas, HWOHHasl,
MeTaJ/UTHuecKast), XapakTep CpeZibl B BOAHBIX PaCTBOPaX HEOPraHWUeCKHX COeMHeHH;

copMHUPOBaHHOCTb YMEHHUI yCTaHaB/IMBATh NPHHA/IEKHOCTh HEOPTaHWUECKHX BeLeCTB T10 UX COCTaBy K
orpefie/IEHHOMY KJIacCy/TpyIile coejiHeHUH (POCThle BeI|eCTBa — MeTa/Ulbl M HEMETal/lbl, OKCU/bI, OCHOBaHMS,
KHUCJIOTBI, aM(OTepHbIe THPOKCH/BI, COMIH);



c(hOpMHUPOBAHHOCTL YMEHHH pacKphIBaTh CMBICT TiepHOAWUecKoro 3akoHa [I. WM. MeHpeneeBa W
JIeMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOLIYI0, 00BSICHUTEbHYIO U MPOTHOCTHYECKYH0 QyHKINY;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepH30BaTh 37IeKTPOHHOe CTPOeHHe aTOMOB XHMHUEeCKHX 37eMeHToB 1—4
riepuofioB Ileprofuueckoit cucTeMbl XUMUUYeCKHX 371eMeHTOB []. 1. MeHpeneeBa, UCII0/Ib3ysl TIOHATHS «S-, p-, d-
3/IEKTPOHHBIE OpOWUTA/N», «IHEPreTUUECKHe YPOBHU», OOBACHATh 3aKOHOMEDHOCTH U3MEHEeHHUs CBOMCTB
XUMUUeCKUX 3/IeMeHTOB M MX COeJMHeHWH 1o nepuojaM M rpymnmnam Ilepuofnveckodl cUCTeMbl XUMMUYECKHX
snemeHToB /1. . MeH/ieneeBa;

copMHUPOBaHHOCTb YMEHHUM XapaKTepru30BaTh (ONUChIBaTh) 0OIMe XUMUUeCKUe CBOWCTBA HEOPraHMYeCKUX
BellleCTB Pa3/IMYHBbIX K/IaCCOB, MOATBep)KZAaThb CyIleCTBOBaHWE TeHeTMUeCKOM CBfI3M MeX[y HeopraHW4ecKHMMHU
BellleCTBaMHU C NTOMOIIBIO YPaBHEHU! COOTBETCTBYIOLMX XUMUUECKUX peaKLni;

Cc(hOpPMUPOBAHHOCTb YMEHHUs KIacCU(UIIMPOBATh XUMHUUECKHE PeaKlH 110 Pa3uvHbIM MpU3HaKaM (YUCTy U
COCTaBy pearvpymollyX BellecTB, TEIJIOBOMY 3(hdeKTy peakuyy, U3MeHeHHI0 CTerleHel OKHC/eHUs 371eMeHTOB,
00paTUMOCTH peakLvy, YUacTHIO KaTal|u3aTopa);

c(hOpMUPOBAHHOCTb YMEHHI COCTABJISITh YPABHEHHUSI Peaklyii pa3/NuHbIX THUIIOB, TIOJIHBIE W COKpAIléHHbIe
ypaBHeHUsI peakL|ii HOHHOTO 0OMeHa, yUHMTHIBAsT YCJIOBHS, ITPY KOTOPBIX 3TH PeaKL|y UAYT /10 KOHLIA;

chOpMUPOBAHHOCTE YMEHWN IPOBOAUTE Peakliyy, IOATBep)KJAoljie KaueCTBeHHBIN COCTaB pa3/IHUHbIX
HEOpraHWUecKUX BeIl|eCTB, pACIO3HABaTh OIBITHBIM ITyTEM HOHBI, INPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HeopraHUuecKHX BelllecTs;

chOpMUPOBAaHHOCTE YMEHHH pacKpblBaTb CYIHOCTb OKHUC/IWTENbHO-BOCCTAHOBUTEBHBIX — peakLui
MOCpeJiCTBOM COCTaB/IeHUs 3JIeKTPOHHOTrO OasaHca 3THUX peaklvii;

copMHUPOBAaHHOCTb YMeHUH OOBSICHATH 3aBUCHMOCTb CKOPOCTH XMMMYeCKOH peakLMM OT Ppa3/IMyHBIX
(haxTOpoB; XapakTep CMeILeH!s] XMMUIeCKOT0 PaBHOBECHs B 3aBUCHMOCTH OT BHEILIHEro BO3jeHcTBus (MpuHLu Jle
[Tarenbe);

c(OpPMUPOBAaHHOCTb YMEHWM  XapakTepu30BaTb XWMHWYeCKHWe TIPOLIeCChl, JieKaljie B  OCHOBe
TIPOMBILIEHHOTO TIOJYYeHHUsSI CEPHOW KUC/IOTHI, aMMUaKa, a TakKe COPMHUPOBAaHHOCTD MPeACTaBIeHH 00 001mX
HayYHBIX MPUHLUINAX U KOJOTHUECKUX MTPpo6ieMax XMMHUECKOTO MTPOU3BOACTBA;

c(hOpMUPOBAHHOCTE YMEHHI TPOBOAWTH BBIYKMCIEHHUSI C HCIO/Ib30BAaHHEM TIOHSTHSI «MaccoBasi [ouisi
BeIL|eCTBA B PacTBOPe», OOBEMHBIX OTHOILEHHI Ta30B MPH XMUMUUYECKUX peakLUsiX, MacChl BellecTBa Wik 00béMa
rasoB I0 W3BeCTHOMY KOJIMYECTBY BeIL[eCTBa, Macce WM 00bEMY OFHOTO U3 yUYaCTBYIOLIMX B PeakLWH BeIecTB,
TeryioBoro s¢¢deKkTa peakld Ha OCHOBe 3aKOHOB COXpaHeHMs MacChl BelljecTB, IpeBpallieHHss U COXpaHeHUs
SHepruy;

copMHPOBaHHOCTb YMEHHM COO/IIOfATh MpaBW/a IMO/Ib30BaHMS XUMHUUECKOW TOCyzoi U 1abopaTOpHBIM
o0opyJoBaHMeM, a TakKe IIpaBuU/a oOpalljeHus! ¢ BelljeCTBaMU B COOTBETCTBHU C MHCTPYKLIMSIMH IO BBINIOJTHEHUIO
71ab0paTOPHBIX XMMUUECKUX OIIbITOB;

Cc(OpPMUPOBAHHOCTb YMEHWM TJIAHUPOBAaTh M BBINOMHATH XUMUYECKHH JKCIIepUMEHT (pa3/ioKeHue
MepoKCcHja BOJOpPOJAa B TPUCYTCTBUM KaTanu3aropa, OnpefiesieHre Cpefibl pacTBOPOB BeIleCTB C TOMOLIbIO
YHUBEPCA/TbHOTO HWH/MKATOpa, B/MSHUE pA3/NUHBIX (DAaKTOPOB HAa CKOPOCTh XWMHUYECKOW PpeakliH, peakLid
HMOHHOrO 0OMeHa, KaueCTBeHHbIe peaklWMd Ha CyJjbdaT-, KapOOHaT- W XJIOPUJ-aHHOHBI, Ha KaTHOH aMMOHW,
pellieHre SKCTepUMeHTabHBIX 3a7lad 10 TeMaM «MeTamnbl» U «Hemeramiel») B COOTBETCTBHM C TIpaBHAIaMHU
TeXHUKM 0e30MacHOCTH TIpu OOpalljeHUd C BellecTBaMU U J1abopaTOpPHbIM 00Opy/[0BaHHUEM, TIPE/ICTAB/ISIThH
pe3y/ibTaThl XHMMUECKOTO 3KCIIeprMeHTa B (OpMe 3amMcH ypaBHEHHM COOTBETCTBYIOUIMX peakLuil U
¢hopMyIupoBaTh BBIBO/IBI HA OCHOBE 3TUX pe3y/bTaToB;

chOpMUPOBAHHOCTb yMeHUM KPUTHUECKH aHaIU3MpoBaTh XMMMUECKyl0 HWHGOpMalMio, M0o/IyyaeMyl W3
pa3HBIX UCTOYHMKOB (Cpe/iCTBa MacCOBOM KOMMYHMKaLUY, VIHTepHeT U Ipyrux);

copMHUPOBaHHOCTh YMeHHH cOOJI0/iaTh MpaBH/Ia 3KOJIOTMYECcKU 1ie1ecoobpasHoro roBefieHUs: B ObITY U
TPYZOBOM [lesITeJIbHOCTU B Lie/IsIX COXPaHeHUsl CBOEro 3[0POBbsl U OKPY’Karollled NMPUPOAHON Cpefibl, 0CO3HABaTh
OTIaCHOCTb BO3ZIEHCTBUSI Ha JKUBbIe OPraHM3Mbl OIpeZe/éHHBIX BellecTB, NOHMMas CMbIC/ Tokasarens ITJK,
MOSICHAThL Ha TIpYMepax CrocoObl YMeHbILIEHUs W TMPeAOTBPAILeHUs] WX BPEJHOTO BO3[EHCTBUS Ha OPraHW3M
YeJsioBeKa;

JJ1s1 00YYaroIMXCsl C OTPAHUUEHHBIMU BO3MOXXHOCTSIMH 3[J0POBbSI: YMeHHe MPUMEHSTh 3HaHUS 06 OCHOBHBIX
JOCTYITHBIX METO/|aX TI03HAHUS BEIIeCTB M XMMHUUECKUX SIBJIEHHUH;

JJIS CTIeTbIX ¥ C/1abOBUAAMIMX 00YUarOIIUXCsl: YMeHHe MCI0JIb30BaTh pesibe(HO-TOUeUHY0 CUCTeMy 0003HaueHUi

J1. Bpaiins s 3anucu xumudeckux (DOPMY.JI.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TACC
No KosmmuecTBo yacoB
n/ | HaumeHoBaHMe pa3/ie/ioB H TeM NMPOrpamMMbI K II IMeKTpoHHbIe (M (pPOBEIE)
pasi porp Bcero OHTPO/ILH PaKTHIecK oOpa3oBare/ibHbIE PeCypChl
n ple pa0doThbl | He padoThI
Pa3zgen 1. TeopeTnueckue 0CHOBbI OPraHMUeCKON XMMHUH
[TpengMeT opraHnuecKo Xumum. Teopusi CTpoeHUst https://resh.edu.ru/subject/
1.1 o 3 0 0
opraHvueckux coepurHenui A. M. bytieposa lesson/6149/conspect/170387/
Wtoro no paspgeny 3
Pazpen 2. YrieBoaopo/bl
21 | TIpenensHbIE VITIEBOIODOIE] — aTKAHEI ) 0 0 https://resh.edu.ru/subject/lesson/
: PEA y AOPOA 6151/start/149993/
HernpezenbHble yriieBoAOpPOAbL: alKeHbl, a/lKaJueHsbl, https://resh.edu.ru/subject/lesson/
2.2 6 0 1 .
ATKUHBI 2436/main/
23 | ApoMaTiUeCKIe VIIeBOIODOIL] 2 0 0 https://resh.edu.ru/subject/lesson/
: P y AOPOA 4775/conspect/150506/
24 |11 o e HCTOo eBOIODOIO enepaboTka 3 1 0 https://resh.edu.ru/subject/lesson/
. PHPO/IHbIE UCTOUHUKHU YTIEBOZOPO/JOB U UX MepepaboTK 6148/conspect/170460/
Wtoro no paspgeny 13
Pazpen 3. Kuciopoacoaep:kanjue opraHiyeckyie CoeuHeHUus
https://resh.edu.ru/subject/lesson/
3.1 | CriupTthl. PeHon 3 0 0 5797/main/ 150581/
https://resh.edu.ru/subject/lesson/
3.2 | Anpgerugpbl. Kap6oHoBbIe KUCAOThL. CloXKHBIE 3PUPHI 7 0 1 2065/main/?
ysclid=lmcB8nvcfov912955485
https://resh.edu.ru/subject/lesson/
3.3 | Yrnesoppl 3 1 0 6150/conspect/150686/
Wtoro no paszeny 13
Pa3pgen 4. A3oTcojep)kainye OpraHuYecKe coefuHeHUs!
https://resh.edu.ru/subject/
4.1 | AMuHBL. AMMHOKHUC/IOTEL. benku 3 0 0 lesson/A743/conspect/150741/
Vtoro no pasgeny 3
Pa3pes1 5. BbiCOKOMOJIeKyJ/IspHbIe COeANHEeHUS
https://resh.edu.ru/subject/
5.1 | [Tnactmaccel. Kayuyku. BonokHa 2 0 0 . HLILESHR)

lesson/6095/conspect/150822/




Wroro nio pasgeny
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11 K/TACC

Ko/sinuecTBo uacoB

Ne HaumeHoBaHMe pa3je/ioB U TeM NIPOrpaMMbI I7eKTponHbie (HppoBHIe)

/i pasj porp Beero Kontposbnabie | IIpakTHuec oGpazoBaTe/TbHBIe PecypChI

padoThI KHe padoThI

Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH

Cpoee aTOMOB. [1epHOAMYECKIH 3aKOH U https://resh.edu.ru/subject/lesson/6375/

1.1 | Ileppoanueckas cucTeMa XUMUYECKUX 3 0 0

conspect/134033/
snemeHToB /1. 1. MeHzeneeBa
https://multiurok.ru/files/stroenie-

1.2 | Ctpoenue BeirjecTBa. MHOrooOpasue BelljeCTB 4 0 0 veshchestva-2.html?
ysclid=lmc8youbrd560374732
https://resh.edu.ru/subject/lesson/4938/

1.3 | Xumuueckue peakLyu 6 1 1 main/151110/

Wtoro no paspeny 13

Paspen 2. Heoprannueckas Xumus
https://resh.edu.ru/subject/lesson/3493/

2.1 | Metannbl 6 0 1 conshect/151212/

29 Hemera 9 1 1 https://resh.edu.ru/subject/lesson/5939/

’ METa/lIb! conspect/?ysclid=lmc93kecho767997160

23 CBs13b HEOPraHUYeCKUX U OPraHuueCcKux 2 0 0 https://resh.edu.ru/subject/lesson/4960/

) BellleCTB conspect/?ysclid=Imc94f9mz0849242137

Wroro nio pasgeny 17

Paszpgen 3. XuMusa u )XU3Hb

31 T — 4 0 0 https://resh.edu.ru/subject/lesson/3504/

) conspect/?ysclid=lmc95inf7p790408099

WToro o paszeny 4

OBHIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 2 3




ITIOYPOYHOE IVNIAHNPOBAHUE

10 K/TACC
Ko/uecTB0 YaCOoR Jara JJIeKTpOHHbIe M (poBbIe
Ne HU3yUeHus oOpa3oBaTe/IbHBIE PecypChl
/i Tema ypoka Beero Kontpo | IIpakTn
JIbHbIE yecKue
paboThl | paboThl
1 [IpegMeT opraHMYeCcKou XUMUH, eé 1 0 0 06.09.2023 https://resh.edu.ru/subject/lesson/6149/
BO3HUKHOBEHUe, pa3BuTHe 1 3HAUeHHUe conspect/170387/
Teopusi CTpoeHUsI OpraHU4eCcKUX CoeJUHeHUI https://resh.edu.ru/subject/lesson/6149/
2 ; 1 0 0 13.09.2023
A. M. BytiepoBa, eé 0OCHOBHbIE M10JIOKEeHHUSI conspect/170387/
[IpencraBneHue o KiaccudUKalyuu https://scienceforyou.ru/teorija-dlja-
opraHuyeckux selects. HomeHkatypa podgotovki-k-egje/klassifikacija-
3 1 0 0 20.09.2023 . :
(cucTemaTryeckast) ¥ TpUBHa/bHbIe Ha3BaHUs organicheskih-veshhestv?
OpPraHUYecKHX BeIleCTB ysclid=Imdf9igrme212684719
4 gquaHH: COCTAB 1 CTPOGHME, TOMOJIOTHHECKIH 1 0 0 27.09.2023 | https://resh.edu.ru/subject/lesson/2436/main/
5 MeTtaH U 3TaH — IpOCTeullIre Ipe/iCTaBUTe/1u 1 0 0 04.10.2023 https://resh.edu.ru/subject/lesson/6151/start/
a/IKAHOB 149996/
6 AJIKeHBI: COCTaB U CTPOeHUe, CBOKCTBA 1 0 0 11.10.2023 | https://resh.edu.ru/subject/lesson/2436/main/
7 OTWIEH U NIPONUJIeH — MPOCTeule 1 0 0 18.10.2023 https://resh.edu.ru/subject/lesson/5412/
rpe/iCTaBUTe/IN aJIKeHOB o conspect/?ysclid=lmdfliurg4478279221
8 [TpakTrueckast pabora Ne 1. iHonyquHe 1 0 1 25.10.2023
STWIEeHA U U3yuyeHue ero CBOUCTB»
A .b -1 -
0 |13 Homyuenns cumentacxore i??iiﬂpf " 1 0 0 08.11.2023 | utpsi/uchitel.pro/anKaaneni-kayuykin/?
2 110y yay S ysclid=Imdfs4uu97164497019
pe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
. https://chemege.ru/alkiny/?
10 FOMOJIO\I:I/I‘-IEUCKI/II/I psig. AueTuieH — 1 0 0 15.11.2023 sclid=Imde5eic35974808310
TIPOCTEHUILINN MPe/ICTaBUTE/Ib aJIKWHOB ysclcEimegogiceadianiess
11 | BoluKcaeHus IO YpaBHEHHIO XUMHUYeCKOM 1 0 0 22.11.2023 | https://himi4ka.ru/arhiv-urokov/urok-14-




peakLuu

raschety-po-uravnenijam-himicheskih-
reakcij.html?ysclid=lmdg8m0dy143958647

ApeHsI: 6eH301 ¥ TOMyos1. TOKCHYHOCTB

https://resh.edu.ru/subject/lesson/4775/

12 apeHoB 29.11.2023 conspect/150506/

13 ['eneTnueckas CBsA3b yI/1€BOAOPO/OB, 06.12.2023 https://uchitel.pro/reHeTuyeckas-cBsi3b/?
OpUHAJ/IeKalKX K pa3/JIMYHbIM K/IaccaMm o sclid=lmdgbytt5k627938699
HPHPOAHLIS HMCTOTHIKI YITIEBOA0POAOB: https://resh.edu.ru/subject/lesson/6148/

14 | npupoAHBIY ra3 v MOMyTHbIe HeTsHbIE Tasbl, 13.12.2023

. conspect/170460/
He(Th U NIPOAYKTHI eé repepaboTKu
HPHPOAHHE HCTOTHIKI yITIEBOA0POAOB: https://resh.edu.ru/subject/lesson/6148/
15 | npupoAHBIY ra3 v NOMyTHbIe HeTsHbIE Ta3bl, 20.12.2023
. conspect/170460/
He(Tb U MPOAYKTHI eé repepaboTKu

16 KouTposbHast paboTa o pasgeny 27122023
«YTJIeBOIOPOJbI»

IIpenenbHbIe OHOATOMHBIE CIIUPTHI: METAHOJI https://resh.edu.ru/subject/lesson/4769/

17 10.01.2024
Y 3TaHo/1. Bomopo/iHast CBsi3b conspect/150549/

18 MHoroaTomMHbie CUPTHI: STUIEHTTUKOb U 17.01.2024 https://uchitel.pro/MHOr0aTOMHBIE-CITUDTHY/?
TJIMLIepUH T ysclid=lmdgfw612i14672286
deHo/1: CTpOEHUE MOJIeKYIbl, (PHU3nYecKre U https://resh.edu.ru/subject/lesson/5727/start/

19 o 24.01.2024
XUMUYECKHe CBOMCTBA, IPUMeHeHue 150577/

Anbaeruabl: hopManbierusi U alleTaiberus. https://resh.edu.ru/subject/lesson/4776/start/

20 31.01.2024
AnleToH 150604/

O/IHOOCHOBHBIE TIpe/ie/ibHbIe KapOOHOBBIE https://uchitel.pro/kap60HOBbIE-KHUCIOTBL/?

21 07.02.2024 1 L
KHC/IOThI: MypaBbHUHAas U YKCYyCHast ysclid=Imdgjuipji837046408

oy [pakTryeckas pa69Ta Ne 2. «CBoticTBa 14.02.2024
pacTBOpPa YKCYCHOM KHUC/IOThI»

https://himija-online.ru/organicheskaya-
CreapyrHOBasi U 0J/IeMHOBAas KUC/I0ThI, Kak ximiya/karbonovye-kisloty/otdelnye-

23 21.02.2024 o
TIpe/ICTaBUTE/N BBICIINX KapOOHOBBIX KUC/IOT predstaviteli-predelnyx-karbonovyx-

kislot.html?ysclid=lmdgnj3kzi899101961

24 | Mbia KaK COJTH BBICIIMX KapOOHOBBIX KUCJIOT, 28.02.2024 | https://goodvar.ru/myla-kak-soli-vysshikh-

VX MOIOLLlee 1eliCTBUe

karbonovvkh-kislot-ikh-moyushcheye-




deystviye/

CrnoskHble 3¢Mpbl KaK MPOU3BOIHBIE

https://uchitel.pro/cnoxHble-3bUPBLI-KUPLI/?

25 | KapOOHOBBIX KMCJIOT. ['UIPOIM3 CJIOXKHBIX 1 06.03.2024 sclid=Imdesnaine 199470428
3¢HpoB : S
: , S : .edu. i
26 JKupsbl: ruponus, IpuMeHeHue 1 13.03.2024 https://resh.edu.ru/subject/lesson/5952/
GuosiornyecKast poJib )KUPOB conspect/150630/
yrHeBoﬂbI: COCTaB, K/laCcCU(UKaLYS. https://resh.edu.ru/subject/lesson/6150/
27 | BaxHeullye rpeCcTaBUTe/IN: [JIFOK03a, 1 20.03.2024
conspect/150686/
(bpyKTO3a, caxapo3a
28 Kpaxman u nesntoio3a Kak rpyupojHbie 1 03.04.2024 https://resh.edu.ru/subject/lesson/5413/
[10JIMMEepBI conspect/150713/
KoHTponbHas paboTa o pasgeny
29 | «Kucnopopcogepskallye opraHiueckue 1 10.04.2024
COeIMHEeHUsI»
. https://uchitel.pro/amMuHbl/?
30 | AMUHBI: METWIAMWH W aHWINH 1 17.04.2024 sclid=lmdexOh843450113857
AMVHOKHCIIOTBI Kak amOTepHble https://resh.edu.ru/subject/lesson/4743/
31 | opraHuyeckue coefiIMHeHUs, UX Oroornyeckoe 1 24.04.2024
conspect/150741/
3HaveHue. [lenTuzpl
ps: .edu. j
0 besiku Kak NpupoHble BBICOKOMOJIEKY/ISIPHbIe 1 08.05.2024 https://resh.edu.ru/subject/lesson/4743/
CoelHeHUsd conspect/150741/
https://www.yaklass.ru/p/himija/10-klass/
OCHOBHBIE [IOHSTHS XIMITH vysokomolekuliarnye-soedineniia-vms-
33 . 1 15.05.2024 | 6880782/0snovnye-poniatiia-vms-reaktcii-
BBICOKOMO/IEKYHPHBIX COEAMHEHNH polimerizatcii-i-polikondensatcii-6880783/re-
4473beel-5c40-4935-80e8-4621f78b54b8
OcCHOBHBIE METO/IbI CUHTE3a .
34 | BBICOKOMOJIEKY/ISIDHBIX COeJUHEHU 1 22.05.2024 e UChiel o e e
Y/Ap A ‘ o nomamepe/?ysclid=Imdh4qkga2622633145
IInacTmaccel, KayuyyKy, BOJIOKHA
OBHIEE KO/IMYECTBO YACOB I10 34
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11 K/TACC

Jata JJIeKTpOHHBbIe M (pOoBbIe
KoiunyecTBo yacoB
N U3y4YeHHs o0pa3oBaTe/IbHbIE PeCypChl
o
w/n Tema ypoka Kontpo | IlpakTn
Bcero | nibHBIE | yeckue
paboThl | paboThI
XUMUUeCKUl 3/ieMeHT. ATOM. D/1eKTPOHHast https://uchitel.pro/coRpeMEHHkIe-
1 1 0 0 IIPe/ICTaB/IeHUsI-0-CTPOEHH/?
KOH(UTypaLysi aToMOB ysclid=lmdh79xjii191189202
[Teproanueckuit 3akoH U ITepuogrueckas cucrema https://resh.edu.ru/tv-program/
2 XUMUYeCcKUx 3y1eMeHTOB [I. 1. MeHpeneeBa, UX CBAA3b C 1 0 0 archive/110?
COBPEMEHHOW TeOopyel CTPOeHHsI aTOMOB ysclid=lmdh8tjk2x26074567
3aKOHOMEPHOCTHY U3MeHeHUs] CBOMCTB XUMUYECKHUX
3/1eMEeHTOB U UX COeIMHeHUM 110 TPyIaM 1 Tepuo/iaMm. https://uchitel.pro/coBpemeHHbIe-
3 3HayeHye [epuoUYecKoro 3aKoOHa U CUCTEMBI 1 0 0 npe/iCTaBIeHUs-0-CTPOeHI/?
XUMHUUYecKux sreMeHToB /.M. MenzienieeBa B pa3sBUTUN ysclid=Imdh79xjii191189202
HayKu
https://resh.edu.ru/subject/lesson/
BaneHTHOCTB. D1€eKTPOOTpPULIATeIbHOCTL. CTerneHb 6332/conspect/151020/
4 OKHCJIeHus1. BelriecTBa MOJIeKY/ISIPHOTO U 1 0 0 https://uchitel.pro/cTpoenue-
HEMOJIEKY/ISIPHOTO CTPOEeHUsI BelecTB/?
sclid=lmdhm802fu14697124
CtpoeHue BelljecTBa. X¥MUYeCKas CBs3b, €€ BU/IbI; https://uchitel.pro/xumnyeckas-
5 MexaHU3Mbl 06pa30BaHUs KOBaJIeHTHOU CBSI3H. 1 0 0 CBA3b/?
BopopoiHasi cBsi3b ysclid=lmdhsOm6n7429070819
[ToHsATHE O JUCHIEepPCHBIX cUcTeMax. VICTUHHBIE U .
6 KOJIJIOH, HLI'ZeL aCTIl)BO bl. MaccoBas 101 BeljecTBa B 1 0 0 Al sk ech e subject lessons
AHBIE DACTBOPEL. A . 4939/conspect/151133/
pacTBope
Knaccugukanuys 1 HOMeHK/aTypa HeopraHuueCKux
7 coe I/IHS)HI/Iﬁ uFeHETI/IHE‘CKaH CB}:IP3I> HeopraHquCKI/IX 1 0 0 Al resk.echinesubject lessons
A : P 4960/conspect/151373/
BellleCTB, Pa3/IMYHbIX K/1aCCOB
8 Knaccudukaiysi XMuMAYeCcKUxX peakiuii B 1 0 0 https://uchitel.pro/knaccrudukanms-




HeOpraHM4eCKOM ¥ OpraHu4eCcKor XUMHHU. 3aKOH
COXpaHEeHHsI MacChl BELeCTB; 3aKOH COXPaHeHUsl U
TIpeBpallieHUs] SHePrUY NIPYU XUMUYECKHX peakiusax

XUMUYECKUX-DeaKIIAN/?

ysclid=lmgacf2npv221743453
https://resh.edu.ru/subject/lesson/64
79/conspect/150988/

CkopocTb peakiuy. O6paTUMbIe peaki[ui. XUMHUECKOoe

https://uchitel.pro/o6paTMoCTh-

9 XUMUYeCKUX-peaKknii/?
basropecue ysclid=Imgak4m4£0555694092
10 [MpakTrueckasi pabota Ne 1. «ByiusiHMe pa3mMUHbBIX
(haKTOpOB Ha CKOPOCTb XMMUUECKOM peakLim»
OJieKTposiMThUUecKas guccoruanyd. [lonsatue o
11 | BOAOPOAHOM roKasarese (pH) pactBopa. Peakijuu https://resh.edu.ru/subject/lesson/
MOHHOr0 obMeHa. ['Hziposiu3 opraHMyeckKux u 5912/conspect/92790/
HEeOpPraHWYeCKux BeleCTB
https://uchitel.pro/okucivrensHo-
BOCCTaHOBUTEJIbHbIE/?
12 OKuCIMTe/TbHO-BOCCTAHOBHUTE/IbHBIE peakuu. [ToHsTHe ysclid=Imgapt8zda355554600
00 3/71eKTpo/IM3e pacryiaBOB U PACTBOPOB COJIeH https://uchitel.pro/anekrponus-
DAaCI/1aBOB-U-PaCTBOPOB/?
ysclid=lmgas4b5zd199044943
13 KoHTponbHas pabota o paszeny «TeopeTrueckue
OCHOBBI XUMUW»
o : i ?
Mertasel, ux nosoxenue B [lepuoanueckon cucreme " ;gﬁcmtd‘ li(f)gMe;;Zg;g&
XUMHUUeCcKux 3reMeHToB /1. V1. MeHnzeneeBa u YSCUCEIMBAWQKICWESRO L0/
14 https://uchitel.pro/o6ias-
0CO0EeHHOCTH CTpoeHust aToMoB. O01Ire hu3nUecKre
- XapaKTepUCTUKA-HEKOTOPbIX-3/1eM/?
CBOMCTBA META/IIIOB ysclid=Ilmgavb9ahj59279371
https://resh.edu.ru/subject/lesson/
CruiaBbl MeTasIOB. DJIEKTPOXUMUYECKUH Psifi 4961/start/151293/
15 . .
HaIpsHKeHUH MeTasl/IoB https://resh.edu.ru/subject/lesson/35
23/conspect/151160/
X o o o https://uchitel.pro/o6ias-
MMHUUeCKre CBOUCTBA BaXKHEHIIIMX MeTasl/IoB (HaTpuH,
16 N N o N > XapaKTePUCTUKA-HEKOTODBIX-3J1eM/?
KaJIuH, KaibLIui, MarHui, altOMUHUAN) U UX COeJUHEHUU vsclid=Imeb4navp1603499769
17 | XuMuyeckue CBOMCTBA XpOMa, MeI ¥ UX COe/IMHEeHUMN https://resh.edu.ru/subject/lesson/




3534/conspect/151265/

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

18 | XumMuueckre CBOMCTBA LIMHKA, »Kejie3a U UX CoeMHeHUH 3534/consbect/151265/
19 [TpakTrueckast pabota Ne 2. "PerieHue
5KCIepUMEeHTAa/IbHBIX 3a/iau 10 TeMe «MeTasibi»"
o https://resh.edu.ru/subject/lesson/
Hewmetasibl, nx nosokenue B [leppoauueckor cucteme
5939/conspect/151319/
20 | xummyueckux 3yemeHToB 1. I. MeHgeneeBa u ) - 5
5OHHOCTI CTDOCHIS ATOMOE https://uchitel.pro/HemeTaniny/?
0co P ysclid=Imgbggmq7s100468556
dusnuyeckue CBOMCTBA HEMeTa/VIOB. AJUIOTPOIIUS .
21 | HeMmeTas/IOB (Ha MpUMepe KKUCI0po/a, ce LIp dbocdopa u Ao CPCGLIL sbjoce eason.
pnuMep POAa, Cepel, p 5939/conspect/151319/
yrJjiepojia)
X o https://uchitel.pro/xummueckue-
MMHUUYeCKHe CBOUCTBA rajloreHOB, Cepbl U UX "
22 . CBOMCTBA-rajoreHos/?
COEAVHEHNH ysclid=lmgbx2yxtk791225388
o https://100urokov.ru/predmety/azot-
XrMHyecKue CBOMCTBa a3oTa, (hocodpa 1 ux ;
23 - i-fosfor?
COEANHEHMH ysclid=Imgbxm9ccj928134335
X o https://uchitel.pro/xummueckme-
MMUUeCKre CBOMCTBA YTI/iepoja, KpeMHUS U UX .
24 - CBOWCTBa-yrjaepoja/?
COEAMHEHNN ysclid=Imgbz84n72593689937
25 | [IppyMeHeHUe BayKHEHIIIUX HeMeTa/l/IOB M UX COe TUHeHUH hitps://resh.edu.r/subject/lesson/
P A 5939/conspect/151319/
O000611[eHMEe U CUCTeMaTH3aLis 3HaHUH 110 Teme )
26 «HEMI:"TaJ'IIIbI» BL,IIJI/ICJIeHI/I;II_I 110 YpaBHEHUSIM https://uchitel.pro/HeveTaei/?
: 1 yp i ysclid=lmgc0k1dfI381526716
XUMUYECKUX peakl[ii U TePMOXUMHUUYECKHUe PaCyéThl
27 [Tpaktuyeckasi pabora Ne 3. «PetieHue
JKCIIepUMeHTa/IbHBIX 337124 110 Teme "HemeTasuibl'"»
78 KoHTponbHast paboTa 1o TeMam «MeTasuib» U
«HemeTtannbi»
H https://uchitel.pro/Heoprannueckue-
eopraHuyecKre U OpraHu4yecKre KUCIOTHI.
29 U-OpraHuyecKre-0CHOB/?

HEOPFHHI/I‘JGCKI/IE N OpraHru4YeCKre OCHOBdAHHA

ysclid=lmgc36481q651618411




30

AM(i)OTepHBIe HeopraHn4yeckKkre U OpraHnueckKure
CoeJTHEeHMUs. I'eneTnueckas CBsI3b HEOpPraHn4eCKux U
OpraHN4YeCKuX BelleCTB

https://uchitel.pro/Heoprannueckue-
HW-OpraHnyeckue-aMmboTt/?

ysclid=lmgc4s0fq533125341

https://resh.edu.ru/subject/lesson/49
60/conspect/151373/

31

Posnb xuMuM B 00ecrieueHnr 3K0I0THUeCcKoH,
JHEPreTHUeCKOW U MUIlieBoi 6e301acHOCTH, pa3BUTHH
MeJULIUHbI

https://resh.edu.ru/subject/lesson/
3504/main/151489/

32

[TpencTaBieHust 06 0OIMX HAYUHBIX TIPUHLIATIAX
TIPOMBIIITIEHHOTO TTO/TyYeHHsI BA)KHEHIIINX BeIl|eCTB

https://uchitel.pro/o-
[POMBIIIIJIEHHBIX-C0C00ax-
[I0/1y4YeHUus-Ba/?
ysclid=lmgd0a982i996814338
https://resh.edu.ru/subject/lesson/35

14/conspect/151428/

33

Ye/ioBeK B MHpe BelecTB U MdTepUua/ioB

https://uchitel.pro/yenoBek-B-mMupe-

BellecTB/?
ysclid=ImgdOyyk9s674893183

34

Xumus U 34,0pOBbe yesioBeKa

https://multiurok.ru/files/khimiia-i-
zdorov-ie.html?

ysclid=Imgd5ilmo6626647601

OBHIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUWE
OBPA30BATEJIBHOI'O ITPOLOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIA YHEHUKA

» Xumus / I'abpuensa O.C., Octpoymos W.I"., Cnagkos C.A., AKILIMOHepHOe
obmiecTBo «M3maresnbcTBO «IIpocBeliieHre»

METOIJUYECKUE MATEPUAJIbI V151 YUUTEJIA

1. O.C.TIabpuensan, I'.I'JIbicoBa «Xumus MeToanueckoe Tocobue —
6a30BbIM ypoBeHb» - M.: JIpoda, 2022 T.

2. O.C.I'abpuensiH, N.I'.OctpoymoB, «OO0Iass XUMHSI B TecTax, 3ajjauax,
yrnipaxkHeHusix. 11 knacc» — M.: [Ipoda, 2023 r.

3. O.C.l'abpuensH, IT.H.Bepe3kuH, A.A.YmakoBa «Xumus 11 Kmacc:
KoHTposbHbIe U TTPOBepOUHbie paboThl K yueOHUKY». — M.: Ipoda, 2021 T.

4. O.C.I'abpuensn, I'.I'.JIbicora, A.I'.BBemeHckas «Xwumms 11 Kmacc:
HacronbHas kHura gys yuuresisi». Yacts 1 — M.: Ipoda, 2019 r.

5. O.C.l'abpuensn, I'.I'.JIeicoBa, A.I'.BBemeHckas «Xumms 11 Kiacc:
HacronbHas kHura s yuurensi». Yacts 2 — M.: [Ipoda, 2022 r.

6. O.C.I'abpuensH, I1.B.PeweroB, N.I'.OcTtpoymoBa «3aZiauv Mo XUMHUU U
crioco0Obl X pelteHus» - M.: «JIpoda», 2021 r.

7. B.I'. JlenncoBa «Xumusi 11 Kiacc TOypOuHbIe TUIaHBI T0 Y4eOHUKY
O.C.I'abpuensHa, I'.I".JIbicoBOii» - Bosrorpaa» Yuurens 2018 r.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectb!l o xumuu 11 Kiacc», -
M.: Dk3ameH, 2019 .

9. O.C.l'abpuensiH, .I'.OcTpoyMOB «XHUMHUECKHI SKCIIEPUMEHT B IIKOJIE
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IIN®POBLIE OBPA30BATEJIBHBIE PECYPCbhI 1 PECYPCBI
CETU UHTEPHET

http://www.chemnet.ru I'azeta «Xumusi» U caut Ajs yuurtens «5 uay Ha
YPOK XUMHKN»

http://him.1september.ru Egunas konnekius LJOP: T1peameTHast KoJ/LIeKIus
«XUMUSI»

http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-HayuHbIe
sKcriepuMeHThl:  xuMmus.  Kommekuuss Poccutickoro — o6ijeo6pa3oBaTeibHOTO
ropTasa

http://experiment.edu.ru AJIXVUMUK: caiit JI.FO. AnrkbepoBoii

http://www alhimik.ru Bcepoccuiickast onumnuazia KOJbHUKOB 110 XUMUU

http://chem.rusolymp.ru Oprannueckass XuMusi: 3JIeKTPOHHBIN YUeOHUK /151
CpeHeM IIKOJIbI

http://www.chemistry.ssu.samara.ru  OCHOBbl =~ XWUMWH:  3JIEKTPOHHbIN
yueOHUK

http://www hemi.nsu.ru OTKpBITBIN KO/IeK: XUMUS

http://www.chemistry.ru  /IUCTaHI[MOHHasi  OJWMMMaZa IO  XUMMHU:
Te/IeKOMMYHMKALIMOHHBIN 00pa3oBaTe/IbHbBIN ITPOEKT
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