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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (eaepaabHO 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO mpeaMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit @enepaiuu, peaqu3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MPOrPaMMbI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS BOCIIUTAHUS B
Poccuiickoit @enepannn Ha nepuon 1o 2025 roga» (Pacnopsixenue [Ipasutenscrea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMBI IO XUMUH, K OTIPEACICHUIO 00IIEeH CTpaTeTuu
00Oy4eHHs, BOCIIUTAHUS M PAa3BUTHSI OOYJAIOIINXCS CPEICTBAMH Y4eOHOTO mpenMeTa «XUMHsDY
g 10—11 xiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosoxerus @I'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LIEJIeH, colepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOJITOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBINIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEMJIEMOM 4acThl0o HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
LEHHOCTEH, MPUCYIINX LETOCTHOM CUCTEME XMMHUECKOTO 00pa30BaHusl. DTH LICHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl YeloBeKa, a
TaK)Ke JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHOU cpeje.
Peamusyercs xumuueckoe oOpa3oBaHuWe OOyJarOIIMXCS Ha YPOBHE CPEIHETO OOIIero
o0Opa3oBaHus cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOEHHE KOTOPOTo
OINpesieNieHbl B MPOrpaMMe MO0 XUMHU C Y4€TOM clneuu(pUKd HAayKM XMMHH, €€ 3HA4YEHUs B
MO3HAHUU MPUPOJBI U B MAaT€PUAIBHON XKHU3HHM OOLIECTBA, a TaKke ¢ y4éTOM OOLIUX LeJe U
INPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHME CHUCTEMBI CpelHero oOIiero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIIMY, B CO3JaHMHM HOBOHM 0a3bl MaTepUAIbHOW KynbTyphl. OHAa BHOCHUT CBOM BKJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpY)XaroleM MUpPE KaK O €IMHCTBE MPUPOJIb] U YETIOBEKA, KOTOpoe GOPMHUPYETCs B XUMUH Ha
OCHOBE IMOHMMAaHUS BEILECTBEHHOIO COCTAaBa OKPYXKAIOILEro MHUpPA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMOIEHCTBYsI C JPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHUs CTala HEOThEMIIEMOM
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIELIHOTO TpyJa U KH3HHM KaKIOro
yineHa oOmectBa. CoBpeMeHHas XHMMHUS KaK HayKa CO3WJaTeNbHas, KaKk HayKa BBICOKHX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TIJ00aJbHBIX MpoOJieM YCTOHYMBOIO pa3BUTHS
YeJI0BEUECTBA — ChIPhEBOM, SHEPreTUYECKOM, MUIIEBOH, IKOJOTHUECKOM O€30I1aCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOUIMMM LEISIMH M NPUHLMIAMH CpeAHero ooduiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUS KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUH U3 001Iel XUMHUH) U OpraHuYecKoi XuMuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUH TIpU
M3YyYEHHH TpeaMeTa 00ecreurnBaeT BOZMOKHOCTh PACCMOTPEHHS BCEr0 MHOTO0Opa3us BEIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4yeOHOTO Marepuana u OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Ceenenuss 00 M3ydaeMbIX B KypCe€ BEILIECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs IEepBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 0O0ILIero o0pa3oBaHUS TEOPETUUYECKHM Marepuan Hu
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HAUEHUE MEPUOJNYECKOT0 3aKOHAa C OOIIETEOPETUYECKHMX W METOJ0JIOTMYECKHX MO3UIU,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJNIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIHBATh MHGOPMAIIUIO M MPUMEHATH €€ JJIs MOTOJHEHUS] 3HAHUM, pelieHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B memnoM coxepxkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaroumxcs MUPOBO33PEHUYECKON OCHOBBI JJISi MOHUMaHUSI (HIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U peHIeHHs] MPOTHUBOPEUYHIl MeXay HOBBIMU (aKTaMU M TEOPETHUYECKHMMH MPEINOChUIKaAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJOB.

B nutane perenus 3a1a4 BOCHUTAHUSA, Pa3BUTHI U COIIMAIN3ALNUN 00YYArOIIUXCS IPUHSATHIE
MpOorpaMMON IO XMMHHM MHOAXOAbl K ONPEIEICHUI0 COJEPKAHUS U IOCTPOEHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCANbHBIX Y4eOHBIX NEHCTBUN, HMMeromux 0a3oBoe
3HAUEHUE Uil PA3IMYHBIX BHJOB JEATEIbHOCTH: pEIICHUS MpobieM, MOHCKa, aHalIu3a U
00paboTkn uHMOpMaIMK, HEOOXOAUMBIX JJII TPHOOPETCHHUS OMbITa IPAKTUYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE CpeJIHero o0Iiero oopa3zoBaHus, MPHU OMPEIEICHUN COIePKATETHbHON XapaKTePUCTHUKU
neneld M3ydeHUs MpeAMeTa HalpaBICHHUEM NEePBOCTENEHHOW 3HAYMMOCTH TPATUIMOHHO
npu3Haércss  (QopMHpoOBaHHE OCHOB XHMHUYECKOWM HAykKu Kak OOIacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KylnbTypbl. C METOAMYECKON TOUKHM 3pEHUS TAaKOM MOJXOJ K OMNPENEICHHUIO IeJed W3y4eHHs
MpeAMETa SIBISETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYCCKHMX 3HAHWUU Kak BaXKHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHKUE CYIIHOCTH JIOCTYIHBIX O0OOOIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHUpE BEIICCTB M XUMHUYECKHX SBJICHUH, UMEIONINX MECTO B TIPUPOJIE, B IPAKTHUSCKON U
MOBCEIHEBHOM JKU3HU;

® pa3BUTHEC YMEHUW U CHOCOOOB [IESATCIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHUEM XHMHUYECKOTO OJKCIEPUMEHTa, COONIOJICHHEM TMpaBwi 0e30macHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, copepikarenbHas XapaKTEpHCTHUKA IIeTieH M 3a7ad W3YYCHUS MPEJIMETa B
MPOrpaMMe 10 XHMHH YTOYHEHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoanusi. CeroHs B MpernolaBaHu XUMHUH B OOJIbIIICH CTETIEHN
oTIa€TCs MPENOYTEHUE TIPAKTHYECKON KOMIIOHEHTE COJICPIKaHUs 00YICHHS, OPUCHTUPOBAHHON
Ha MOJArOTOBKY BBIMYCKHUKA 00I11€00pa3oBaTelbHON OpraHU3aliy, BIAJCIONIEr0 HE HaOOpOM
3HaHWHA, a (DYHKIIMOHAIBHON TI'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSMH aKTHBHOTO
MTOJTyYCHUS 3HAHUW Y IIPUMEHEHUS X B PEATLHOM )KU3HU JIJIST PEIICHUS MTPAKTHICCKHUX 3a/1a4.

B cBsI3M ¢ 3THM TpW HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuCHUE
MIPHOOPETAIOT TaKWe TSN U 3a1a49H, KaK:

aJIanTaIus 00yJIaroIuXcsl K YCIIOBHUSIM JMHAMUYHO Pa3BUBAIOIIECTOCS MHUPa, (GOPMHUPOBAHHE
WHTEJUICKTYAJTbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KMU3HEHHBIX CUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUI),
MMEIOLUX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUJIOB JEATEIbHOCTHU: PELICHUS MPOOIeM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIIUI IKOJIOTUYECKOM 06€30M1acCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHM3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CrIoCcOOHOCTH CaMOCTOSITENIbHO TNMPUOOpEeTaTh HOBBIE 3HAHUSA IO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a y4eOHOW U Hay4yHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHKE U PAa3BUTHE Y OOYYAIOUINXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCITUTaHHE Y 00yJaromuxcs yOex AIEHHOCTH B T'YMaHUCTUYECKOM HAMPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHH TJIO00AIBHBIX MPOOJIEM palMOHAIBLHOTO MPUPOIOTOIH30BAHUS,
MOTIOJTHEHHSI SHEPreTHYECKUX PEeCcypCcoB M COXpaHEHHs MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OepeKHOTO OTHOIICHHUS K IPUPOJIE U CBOEMY 3JI0POBbIO, a TAKXKe MPHOOpETEeHNUs
OTIBITAa HCIIOJIb30BAHUS TIONYYCHHBIX 3HAHUM U MPUHATHUS TPAMOTHBIX PEUICHUI B CUTYaIusX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHUSIMH.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee yuCIIO 4acoB, OTBEAEHHBIX I M3y4EHUS XUMHUH, Ha 0a30BOM YPOBHE CpPETHETO
obmrero oopazoBanus, cocTaBiseT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hezeno), B 11 kiiacce
— 34 gaca (1 gac B HezIeTIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoil XUMHUM: €€ BOSHUKHOBEHHE, Pa3BUTUE M 3HAUEHUE B MOJIY4YECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUSA. CTpyKTypHBIE (OPMYIBl OpPraHUYEeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o KraccupUKAIMK OpPraHUYECKUX BenlecTB. HoMeHKIIaTypa opraHndeckux
coelMHEeHU (cucTeMaTudeckasi) U TPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX PECTaBUTENEH KIIaCCOB
OpraHMYECKUX BEIECTB.

JKCNepUMEHTAIbHbIE MeTO/bl H3YUYeHHsl BellleCTB U UX NPeBPAalleHHii: 03HaKOMJICHHE
¢ o0Opa3iiaMy OpraHM4ecKHX BEIIECTB U MaTepuaiaMy Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEIECTB, HaOIIOIeHUe M ONHMCAHWE JEMOHCTPALIMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELIECTB IPU HarpeBaHuu (IJIaBjieHue, OOyrIIuBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPeICTaBUTENN AJIKAHOB: (U3NYECKHE U XMMHUECKHUE CBOMCTBA (PeaKkIMy 3aMEICHHS U TOPEHHUS),
HaX0XJIeHHE B IPUPOJIE, MOIYYeHHE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH Psl. DTWIEH U MPONWIEH — MPOCTEUIINE
MIPE/ICTaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuenbl: OyraaueH-1,3 u metwiOyraaueH-1,3: cTpoeHHE, BOKHEUINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHINNIA TTPEACTABUTENb AJTKWUHOB: COCTAaB, CTPOCHHE, (DU3MIECKUE M XMMUYECKHE CBOWCTBA
(peakuuu ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), TOJTYyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJyY€HUE U TNpPUMEHEeHHe. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHuUpo8anus U HUMpoB8aHus), noiyiexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUISKALMMH K pa3JIuHbIM KJlaccaMm.

[IpupoanHble UCTOUHUKH YTIIeBOJOpoa0B. [IpupoaHblil ra3 u momyTHele HEPTSIHBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CnocoOsl nepepaboTku HeTH: meperoHka, KpeKUHT (TEpPMHUUECKUH,
KataauTuueckuit), mnuponus. Ilpogyktel mnepepaboTku HedTH, HX OpPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepaboTKu.

JKCNepUMEeHTAIbHbIE MEeTOAbl H3YYeHHS BELeCTB U UX NPeBPALlleHUI
O3HaKOMJIEHHE ¢ o0pa3laMu IacTMacc, KaydyKoB U pe3uHbl, kojutekiuu «Hedte» u «Yronby,
MOJEIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U raJOreHONPOU3BOIHBIX,

IIPOBEJICHNE NPAKTHYECKOH PA00ThI: MOJTy4eHHE ITHICHA U H3yYEeHHE ero CBOCTB.

PacuérHbie 3aga4n.

Bbluncnenus mo ypaBHEHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WM MPOYKTa PEaKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
13 HUCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeiMHEHUs




[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METAaHOJ W 3TAaHOJ: CTPOCHHUE, (U3MUYECKUE U
XUMHUYECKHUE CBOMCTBA (pEaklUMH C aKTUBHBIMU METaJUIaMH, TaJIOT€HOBOJIOPOJAaMU, TOPEHUE),
npuMeHeHnune. BoopoiHbie CBsI3M MEXK]Ty MOJIEKYJIaMH CIUPTOB. J[elicTBre MeTaHoJIa U 3TaHoJIa
Ha OpraHu3M 4YeJIOBEeKa.

MHOroaroMHble CHOUPTHL. DTUJICHTIWKOIbL W TJIHUIEPUH: CTpPOCHUE, (PU3UYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOICHCTBHUE CO MIEIOYHBIMU METAJUIaMH, KaYeCTBEHHAs! peakiys Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

®deHouI: CTpoeHUE MOJIEKYIbI, (PU3MYECKHe U XUMUYECKHEe CBOMCTBA. TOKCUYHOCTH (heHoIa.
[Ipumenenue denoua.

Anpaerunel U kemouwvl. DOpManmbIETHI, aleTaIbICTUl. CTpoeHue, (umdyeckue u
XUMHUYECKHE CBOMCTBA (pEaklMM OKHUCJICHUS U BOCCTAHOBJICHMS, KaYECTBEHHBIE PEAKIIHH),
MOJTy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTHI. MypaBbuHAs M YKCYCHAs KUCTIOTHI:
CTpOoeHHe, PU3NUECKHe U XUMHUECKHE CBOMCTBA (CBOMCTBA, OOIIUE /ISl Kjlacca KUCIOT, PeaKITus
sTepuduKalMK), TOoJydeHne | mnpuMeHeHune. CTeapuHOBas W OJEMHOBAsT KHCJIOTHI Kak
MPEACTABUTENH BBICIINX KapOOHOBBIX KUCIOT. MbIIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOOIIIEE JENCTBHE.

Crnoxubie 2¢UpBl KaK MPOU3BOIHBIE KApOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX A(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJMcaxapubl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3aumo/ieiictBre ¢ ruapokcuiom meau(ll), okucienne aMMuagyHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TJIIOKO3bI), HAXOXKJIEHWE B TMPUPOJE, NMPUMEHEHUE,
ounosornueckas poib. otocuuTe3. PPyKTO3a KAaK U30MEDP TITFOKO3HI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

JKCNepUMEHTAIbHbIE MeTO/Ibl H3yYeHHUs BellleCTB M UX NMpeBpalleHUii:

MpOBEJICHUE, HAONIOJICHUE U ONKMCAHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
Ka4eCTBEHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIcHHE 3TaHoda okcumoM Mmeau(ll)),
MHOTOATOMHBIX CIUPTOB (B3auMOJEHCTBUE TimiepuHa ¢ ruapokcuaoM meau(ll)), anpmeruaos
(oKHMCIeHHEe aMMHa4YHbBIM  pacTBopoM okcuaa cepebpa(l) wum  rumpokcumom  meau(ll),
B3aMMO/ICHCTBUE Kpaxmalia ¢ HOJI0M),

MIPOBEACHUE MPAKTHYECKOI padoThI: CBOWCTBA PACTBOPA YKCYCHOM KM CJIOTHI.

PacuérHbie 3a1aun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, o0bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WM MPOYKTa PEAKIIMH [0 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTcoJiepKalliue OpraHnyecKue COeTUHEHNUS.

AMUHOKHUCIIOTHI Kak aM(OTEpHBIE OpraHu4ecKue coenuHeHusl. Du3nuecKue U XUMHUYeCKHe
CBOMCTBAa aMUHOKHCIOT (Ha mpuMmepe rmiuHa). buonormdeckoe 3HaYeHHE AMHHOKUCIOT.
Ilenrtuapl.

benku kak mpupoaHbIE BBICOKOMOJIEKYIISIpHBIE coeAuHeHus. llepBuuHas, BTOpuuHas U
TpeTUyHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIIepUMEHTAJIBHBIE METOJIbl M3YUEHUsS BEIIECTB M WX IPEBPALICHUI: HaOMIOJEHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3alUU, CPEeIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

JKCIepUMEHTAJIbHbIE MeTO/Ibl H3YYeHHS BellleCTB U UX NPeBpalleHuii: 03HaKOMJICHHE
¢ oOpasuamu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeamerHble CBSI3HU.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

duszrka: MaTepusi, JHEPTUsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTUUYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUeCKHUe BETMUMHBI U UHUIIBI UX
M3MEpEeHUsl.

buonorus: kimerka, opraHusMm, Ouocdepa, oOMEH BEUIECTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, XKHUPbI, PepMEHTHI).

I'eorpadusi: MUHEpabl, FOPHBIE TOPO/IbL, TOJIE3HBIE HCKOIIAEMBbIE, TOILIMBO, PECYPCHI.

TexHonorus: numeBsle NPOAYKThl, OCHOBBI PAllMOHAIILHOTO IUTAaHUs, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHUE MpernapaThl, MaTepUualbl U3 HICKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBHIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUH

XUMHUYEeCKUH dJeMeHT. AtoM. Sapo aroma, H30TONBI.  DJIEKTpOHHAs 000J0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrpeiesieHus JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB TMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoauyeckol CHUCTEMBbl XHUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpyInaMm U neprojaM. 3Hau€HUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKU.

CrtpoeHue BelecTBa. XUMHUYECKas CBsI3b. BUABI XUMHYECKOW CBsI3UM (KOBaJEHTHAas
HEeMoJIApHas W TOJSpHAas, MOHHAsA, MeTajuinyeckas). MexaHu3mbl 0Opa30BaHUSI KOBAJIEHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKHUcleHns. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. THUNBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.



[TonsiTue o nucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PacTBOPBI. MaccoBas J10J1st
BEIIECTBA B PaCTBOPE.

Knaccugukamus Heopranuueckux coeanHeHnil. HomeHknatypa HeopraHM4ecKuX BEeIeCTB.
I'eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILECTB, MPUHAIICKANTUX K PA3TUUYHBIM KJIACCAM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYECKOW U
OpraHUYECKON XUMHH. 3aKOH COXpaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIUIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMbIe peaKIvu.
Xumudeckoe paBHoBecue. DakTopbl, BIMUSIONIME HA COCTOSHUE XMMHYECKOTO PABHOBECHSI.
[Ipunnun Jle HlaTense.

DnekTponuTudeckas auccoruaiys. CuibHble W cladbie 37eKTpoauThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaIbHasl, IEIOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

JKcnepuMeHTaIbHbIE MeTOAbl M3YUYeHHUs BeleCTB U UX NMPeBPallleHUii: IEMOHCTPAIIHS
tabmun «llepuonnueckas cuctema xumuyeckux snaemMeHtoB J[. M. MenpaeneeBa», u3ydeHwHe
MOJIENIe KPUCTAUTMUECKUX peméToK, HaOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3JIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
ONIpEEICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHAWKATOPA, PEaKIUU
MOHHOTO OOMEHa),

MIPOBEJCHUE MNPAKTHYECKOH padoThl «BuusinMe pas3iau4HbIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKON peakium».

PacuérHble 3a1aum.

Pacu€Thl mo ypaBHEHUAM XUMUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€ThI C UCMOJBb30BAHUEM TTOHATHS «MACCOBAsI 10JIs BEIIECTBAY.

Heopranunuyeckasi xumusi

Hewmerannsl. [Tonoxxenne Hemetamios B [leproandeckoit cucteMe XUMUYECKUX AJIEMEHTOB
. . MenneneeBa U OCOOCHHOCTH CTpOEHHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAIUIOB.
AmtoTponsi HEMETa/uIoB (Ha IpUMEpPe KUCIopoa, cepsl, hochopa u yriepoaa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETA/UIOB (TAJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepoJia U KPeMHUs) U UX COCTMHEHHH (OKCHIOB, KUCIOPOICOACPIKAITUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Mertamnel. [lonoxkenne metamioB B [lepuoauyeckoil cucteMe XUMUYECKUX AJIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000J104eK aTroMOB MetayioB. Oomiue
¢uzudeckue cBoicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECCKUN PsJl HANPSHKESHUN
METaJIJI0B.

XHWMHYECKHE CBOWCTBA BAXKHEWIIMX METAIOB (HATpPHWM, Kalul, KaJbIUH, MarHum,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crocoObl MoTy4YeHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

JKCNepUMeHTAJIbHbIE MeTOAbl M3YYeHHsl BelleCTB M HX MpPeBPALCHUI: H3y4yeHHE
KOJUIeKIIMM «MeTaibl U CIJIaBbl», 00pa3l0oB HEMETAIOB, pellleHHe JKCIHePHUMEHTAIbHBIX
3aja4, HaOmIOJeHWe U ONHCAHWE JEMOHCTPAIMOHHBIX W  JIaDOpAaTOPHBIX  OMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPAMH KHCIOT U IIENOYel, KaueCTBEHHBIE
peaklK Ha KaTUOHBI METAJIJIOB).

Pacuérnble 3agaumn.



PacuéTsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
Wi 00BEMY OJTHOTO M3 yJaCTBYIOMIUX B PEAKIIMK BEIIECTB, PAaCYEThl Macchl (00bEMA, KOTMYECTBA
BEIIECTBA) IPOIYKTOB PEAKLUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienust 00 0OIMMX HAYYHBIX IPUHIIAIIAX TIPOMBIIIIICHHOTO IMOJTYYEHUS BAKHEHUIITIX
BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEpaMHKa, MaTepuabl IS JJIEKTPOHUKH,
HaHOMaTepHUaJIbl, OPraHUYECKUE U MUHEPAIbHBIC YI0OPECHHS.

XuMUS U 3I0pPOBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BaHUS JIEKAPCTBEHHBIX MpPENapaToB,
npaBuiia 6€30MaCHOTO MCIOJIb30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MesknpeaMeTHbIe CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EHM NMpU U3ydeHHH OOIIeH M HEOpPraHU4YeCKONW XMMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABIISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO6mme ecTecTBEHHO-HAYYHBIC TTOHATHS: HaydHbIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KIacCu(UKAIus, TEPUOTUIHOCTh, HAOIIOIEHUEe, OSKCIEPUMEHT, MOJICIHPOBAHHE,
W3MEpEHHE, SIBJICHHUE.

®Pusnka: Marepus, SHEPrus, macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PavoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUil YpOBEHb, BEIIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCTBa, (U3NYECKHE BEJIMYNHBI U €AMHULIBI X U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadusi: MuHepabl, FOpHbIE MTOPO/IbI, MTOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHOJ0rHs: XUMHUYECKast MPOMBIILIIIEHHOCTh, METAJTYPrus, IPOU3BOACTBO CTPOUTEIIbHBIX

MaTcpuajiosn, CEJIbCKOXO03SMCTBEHHOE IMPpOU3BOJCTBO, IIUImeBas IMPOMBIIIIICHHOCTD,
@apMaHeBTquCKaH IIPOMBIIIJICHHOCTD, IMPONU3BOJACTBO KOCMCTHYCCKUX npceriapaTtos,
IIpOU3BOACTBO KOHCTPYKIOHUOHHBIX MaTc€puraliosB, QJICKTPOHHAasA IMPOMBINIJICHHOCTD,

HAaHOTCXHOJIOI'UH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
porpamMm cpegHero oOmero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS NpeAMETa « XMMUS» Ha YPOBHE CPETHET0 00111ero 00pa30BaHUs BbIIEICHBI
CJIEAYIOIIHNE COCTaBIISIONINE!

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YAbTAThI OCBOEHUS IpeIMeTa « X UMUS» TOCTUTAKOTCS B €IMHCTBE yUEOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKMMM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU U HJEAJAMHU POCCUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOPMaMH M INPAaBUJIAMU IOBEJCHMSI, CIOCOOCTBYIOIIMMHU IpoleccamM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMU» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH JESTEIbHOCTH 00YyUYaIOIIMXCs 10 peain3aliy IPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOLIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 005A3aHHOCTEH, yBaKE€HUs K
3aKOHY U NPaBONOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [T03HABATEIbHbIX 33/1ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apI'yMEHTBI IPYTUX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ [O03HABATEIBHBIX MOTHBOB B TOJYYCHHHM U TMOCICOYIONIEM aHAIN3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIEHUBATH CHUTYAIIUH, CBSI3aHHBIC C XUMUYECKUMHU SIBJICHUSIMU, H TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUSHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPhI 3/I0POBbS:

MOHMMAaHUS [EHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TpaBmJI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JIEATEITHHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  YYeOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHEe B PEIICHHH MPAKTUYCCKHX 3aJ1a4 COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

FOTOBHOCTHU K OCO3HaHHOMY BbIOODY HHANBUAYAILHOU TpaeKTOpUU 00pa3zoBaHus, Oyayien
npodeccuu U pean3aluyi cOOCTBEHHBIX KU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKU 11€J1IeCO00Pa3HOro OTHOIICHUS K IPUPOJIE, KaK MCTOYHHUKY CYIIECTBOBAHHS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTOIBE30BAHNUS;

AKTUBHOTO HEMPHUATHS JCHCTBHUI, MPUHOCSIIMX BpEJ OKPYXKarollel HMpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MpPEeIIpPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4Yusl PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, JKOJIOTMYECKON KYIbTYpPhI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHOU MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

chOpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IPHUPOABI M YEJIOBEKA, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEW M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHMM HOBOM 0a3bl MarepHallbHOM
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHI YCIEITHOTO TPyJda U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAKIAOTO YJIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
yYMEHHUS JieJaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMUXCS TAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKON IeATENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

HMHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3IudHbIX cepax mpodecCHOHATbHON A TEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAyYHbIC TTOHATHUS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOW KapTHHBI MUPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CUCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIC,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOy4aloIIMXCA  KCIOJb30BaTh  OCBOGHHBIE  MEXKIUCIUILTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ICWCTBHUS B IO3HABATEIHHOU U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATEIHHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBi1ajeHHne YHHMBePCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEJIeNATh LEJN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHTH PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHITHS JUII 00BSICHEHUS OTICIBHBIX (DAKTOB U SBIICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISTH
3aKOHOMEPHOCTH U MIPOTHUBOPEUYHS B PACCMATPUBACMBIX SBICHUSIX, (POPMYITHPOBATH BBHIBOJIBI U
3aKJIFOUEHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (opMylia, YpaBHCHHE XHMHUYECKOW pEakIuu — TMPU pEIICHHH YIeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33/1a4, TPUMEHAITH Ha3BaHHBIC MOJICIILHBIC TTPEICTABICHHUS JJIsT
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BATENbCKHE I€HCTBUSA

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS THIIOTE3BI TIO MTPOBEPKE MPABUIIBHOCTH BBICKA3bIBACMBIX CYXKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMyIHpoBaTh OOOOIMIEHHS W BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IOHCKY METOJOB pPEIICHHUS
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHaAJIM3UPOBATh HH(GOPMALIUIO PA3TUYHBIX BUIOB U (DOPM MpPEACTaBICHUS, KPUTHUYECKH OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAy4yHBIM SI3bIK B KAauecTBE CPEJICTBA MpH paboTe ¢ XUMHUYECKOI
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH € CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEl pe3yabTaTOB IO3HABATEJIBHOM AEATEIBbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIIEIOBAHUI ITyTEM COTJIACOBAHUS TO3UIMIA B X0/1€ 00CYXIeHHsI 1 0OMEHa MHEHHSIMU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ IeNu W 3aa4d, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JESITEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

MNPEJIMETHBIE PE3YJIbTATHI
10 KJIACC

IIpenmeTHbIe pe3yabTaThl 0CBOEHHUsI Kypca «Oprannyeckasi XMMHs» 0TPAKAKOT:

c(hopMUPOBAHHOCTh MPECTABICHUN O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHHWH SIBJICHUH TPHUPOJBI, B (POPMUPOBAHUN MBIILICHUS U
KYJIBTYPBl JIMYHOCTH, ©€ (YHKIIMOHAILHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIS pelIeHUs
MPAKTUYECKUX 3aJad M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO W
MPUPOIHON Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJArarouiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aroma, MOJIEKYJia, BaJIECHTHOCTD,
AIIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJib, MOJIIpHAs Macca, MOJSPHbIH 00BEM, YrIepoOAHBIH  CKEJeT,
(GyHKIMOHATIbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUS OPraHUUYECKUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXkKalllue B OCHOBE MOHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DaKTOJIOTrMYecKUe CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4eHUH U 0€30MaCHOM HCII0JIb30BAHUHU BAXKHEUIINX OPraHMUYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0OBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIF30BATh COOTBETCTBYIOIINE MOHSITHS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MIpEeBpAIEHUI OPraHUYECKUX COCTUHEHUI;

chOpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XUMHUYECKUX pEaKUWd, U3rOTaBIMBATH MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUISL WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIIe COeAUMHEHUN
(YrneBonopoapl, KHUCIOPOJ W  a30TCOJAEpIKAllhe COEAWHEHHUS, BBICOKOMOJIEKYISPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusa o cuctemarnueckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIBHBIE HA3BaHUS OTAETHHBIX OPraHMYECKUX BEMIeCTB (ITHJICH, MPOTHIICH,
alleTHJICH, JSTHJICHTJIMKOJb, TIUIEpUH, (PeHod, (opMambAeTH, aleTaabIerdui, MypaBbUHAS



KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEApPUHOBAsl KUCIIOTA, TIIOKO03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEACIATh BHJIBI XUMHUYCCKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPHMCHSATH IIOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYCCKHX
BemiecTB A. M. ByriepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapakTepU30BaThb COCTaB, CTPOCHHUE, (UIUUECKUE U
XMMHMUYECKHE CBOWCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB
(meTaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLEPHH, (EHOJI, aleTalbIeru]l, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIl0j03a, aMMHOYKCYCHas KHCIO0Ta), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMHU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyII;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOIHOIO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEpepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHS 10 XHUMHUYECKUM YpaBHEHUSIM
(Maccbl, 00bEMa, KOTMYECTBA HCXOJHOTO BEIIECTBA HIIM MPOAYKTa PEaKlnu 10 U3BECTHBIM Macce,
00BEMY, KOJITMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

chopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHHe, OSKCIEPUMEHT, MOJICTUPOBaHUE), MCIOJb30BaTh CHCTEMHBIC
XUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IAaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N H
nabopaTopHbIM 000PyIOBAaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BELECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKrX BEIIECTB IPU HAarpeBaHUU, MOJyYEHUE ATUIICHA U HU3YYEHUE €ro
CBOMCTB, KaUYECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IeHATypalus OJIKOB MPU HarPEeBaHUH,
L[BETHBIE peaKIIMK OEJIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKU 0€30MaCHOCTH NP 00pallieHuu
C BeIIECTBAaMH U JAOOPATOPHBIM 00O0PYAOBAHUEM, MPEICTABIATH PE3yJIbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHUU COOTBETCTBYIOIIUX peakuuid U (HopMynupoBaTh
BBIBOJIbI HA OCHOBE STUX PE3yJIbTAaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoi nHGopMaluu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh YMEHMH COONMIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pa3HOTOo
MOBEACHUA B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBbS U
OKpYXarollel MpUPOIHON Cpelbl, 0CO3HABATh ONMACHOCTh BO3ACHCTBUS Ha YKMBbIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BEUIECTB, MOHMMAas cMmbica mnokazarens [IJIK, mosicHate Ha
puUMepax CrocoObl YMEHBIICHHS] U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YEII0BEKa;

Ui 0Oydaroluxcs ¢ OrpaHUYCHHBIMU BO3MOXHOCTSMHU 370POBBSI: YMEHHE TPUMEHSTh
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB M XUMUYECKUX SIBJICHHUIA,



11 KJIACC

IIpenMeTHbIe pe3yabTaTbl OCBOeHUS Kypca «O0masi U HeopraHuveckass XHUMHS»
0TPAakKaIoT:

c(hOpMHUPOBAHHOCTH IPEJICTABJIICHUN: 0 XUMHYECKOM COCTaBISIONICH €CTECTBEHHO -HAYYHOU
KapTUHBI MUPA, POJU XUMUU B TIO3HAHUU SIBJICHUH MPUPOJBI, B (GOPMUPOBAHUHN MBIIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOW MJid pelieHus
MPaKTUYECKUX 3a7a4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CpEAE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUK, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIve
MOHATHSA (XMMHUYECKHUI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEICHb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XHMHYECKHUX  PEaKlHi, pacTBOpP, IJICKTPOJHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAS NUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKON PEaKIny, XUMUUECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS JIEKTPOJIUTHIECKOM
qucconranuu, nepuoandeckuii 3akoH J[. M. MeHnneneeBa, 3akOH COXpaHEHUSI MAcChl BEIIECTB,
3aKOH COXPAaHCHMsI W TIPEBPAIICHUS] SHEPTUU TPU XUMHUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUWSA, JICKAIIHEe B OCHOBE TOHUMAHUS
MPUIUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUM, (DaKTOJOTUUECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIyUeHUH U O€30MaCHOM HCIOJIb30BAaHWN BAKHEUIITUX HEOPTaHHMYECKUX BEIIECTB B
OBITY M TIPAKTHYECKOM JCSITEIHPHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSATHI, yCTaHABINBATh
MX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPHU OMHCAHWM HEOPTaHWYECKHUX
BEIIECTB U MX MPEBPALLICHUN;

c(OpMHUPOBAHHOCTh YMEHUN HCHOJb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JJISI COCTABIICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX peEakIil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKHUX BEHICCTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHAK, ralméHas W3BECTh, HEram€Has H3BECTb, NUTbEBAs COJA, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpeAENsATh BaJICHTHOCTh M CTEIIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTajin4yeckasi, BOJOPOAHAS) B COCAUHEHUSIX, TUI KPUCTAIUIMYECKONW PEHIETKH KOHKPETHOTO
BEIeCTBA (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METAJUIMUecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPraHUYECKUX BEIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIIacCy/TpyIIe coelnHEeHUN (MPOCThIe BEIIeCTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBbICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproauyeckoil cucteMbl XuMu4yeckux 3yeMenToB /1. 1.
MeHneneeBa, WCHOJB3YS TMOHITHS «S-, P-, O-3J€KTPOHHBIE OPOHMTANINY, «IHEPreTUUYECCKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHYECKHUX DJIEMEHTOB M HX
COEIMHEHMH 1o nepuodam u rpynnam llepuoaudeckoil cucreMbl XuMuueckux snementos . 1.
Meneneena;



c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUIECKIE CBOMCTBA
HEOPraHMYECKHX BELIECTB Pa3UYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE T'€HETUUECKOU
CBSI3M MEXJy HEOPraHMYECKHMMHU BEIIECTBAMU C TOMOIIBI) YpPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUI;

c(OPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIIUPOBATh XMUMHUYECKUE PEAKIIMH IO Pa3TUIHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIMX BEIIECTB, TEIUIOBOMY J(PQPEKTy peakiuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTropa);

c(OPMHUPOBAHHOCTh YMCHHI COCTABIIATh YPABHCHHS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpamIEHHBIC YPAaBHECHUS pEaklMii HOHHOTO OOMEHA, YYUTHIBAsl YCIIOBUS, MPH KOTOPHIX 3TH
peakiuu UAyT A0 KOHIIA,

c(hOopMUPOBAHHOCTh YMEHUW MPOBOJAUTH PEAKIUHU, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPACMO3HABATH OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;

c(hOpMUPOBAaHHOCTh YMEHUU PACKPBIBATH CYIIHOCTb OKHCIHMTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii HoCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX peaKlnii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW PEaKIIUU OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(hopMUPOBAaHHOCTh YMEHUH XapaKTePU30BaTh XUMHUECKHE MPOIECCHI, JISKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOJYYeHHUS CEpHOW KHCJIOThI, aMMHaka, a Takke CGHOPMHUPOBAHHOCTH
MPEeACTAaBICHUI 00 OOIMIMX HAYYHBIX MPUHIUIMAX W JKOJOTHUECKHX MPOOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

cOpMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYMCICHHUS C HCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJil BEILIECTBA B pacTBOpe», OOBEMHBIX OTHOUIEHHM Tra30B MpPH XUMHUYECKUX
peaxusix, Macchbl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM
00BEMY OZTHOTO M3 YYACTBYIOIIMX B PEAKIIUM BEIIECTB, TEIUIOBOTO 3 deKTa peaKkini Ha OCHOBE
3aKOHOB COXPAaHEHHUsI MaCChl BELIECTB, MPEBPALLIEHUS U COXPAaHEHUS YHEPTUU;

chOpMUPOBAHHOCTh YMEHUN COOJIIOIATh MpaBuia MOJb30BAHUS XUMHUYECKOW MOCYN0il U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(paznmokeHrue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUU KaTajau3aTopa, OIpPENEICHHE CPEbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIC pEeaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIIEHHE SKCIEPUMEHTAIbHBIX
3amau nmo temaMm «Metamnel» u «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH Mpu 00pallleHUH ¢ BEIIECTBAMH U JIAOOPATOPHBIM 000PYA0BaHUEM, MTPEICTABISTh
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX
peaxiuii U GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YNIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeM Y0 U3 Pa3HbIX HICTOYHHUKOB (CpeJCTBa MAaCCOBOM KOMMYHUKAIIUU, IHTepHET U APYTHX);

chOpMUPOBAHHOCTh YMEHHH COONMIOaTh MpaBWiIa HKOJOTMYECKH IIeIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBbS U
OKpYXarollel MpUPOJHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBbI
oTpeIeNEHHBIX BEUIECTB, MOHUMAas cMbIch mokasartens [1JIK, mosicHsITh Ha mpuMepax crocoObl
YMEHBUIEHUS U IPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OpPraHU3M UYE€I0BEKa;



JJIA 06yqa10H11/1xc;1 C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPHUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMMO3HaHUs BCIIECTB U XUMHUYCCKHUX SIBJIGHHﬁ;



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
aJIKa/IueHbl, ATTKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KVIACC

KonuuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHYECKUE PEaKIIUU. 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6
2.2 Hemeranmns 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

BBoanbliit UOT. IIpeamer opranndeckon
XUMHH, €€ BOSHUKHOBEHUE, Pa3BUTHE U
3HaueHue. JleMoHcTpanum.
O3HakomJieHHe ¢ oOpa3laMu
OpraHMYECKUX BEIECTB U MaTepuaIaMu
Ha ux ocHoBe. [InaBnenue, oOyrivuBanue,
TOPEHUE OPraHNYECKUX BEUIECTB.

Teopus cTpoeHHst OpraHU4eCcKUX
coenqunennit A. M. bytieposa, eé
ocHOBHbI€ noJyoxenus. MOT.
JlaGopaTropHbiii onbIT Nel.
MonenrpoBaHue MOJIEKYS OpraHUYECKUX
BEIIECTB.

[Ipencraienue o Kiaccuuxauu
oprannueckux BemiectB. Homenkiarypa
(cuctemMaruyeckas) U TPUBHAIIbHBIC
Ha3BaHM OPraHUYECKUX BEIIECTB

AJNKaHBI: COCTaB U CTPOCHUE,
roMmosiornueckuii psia. Jlaboparopusii
onbIT Ne2. MoenupoBaHuE MOJIEKYIT
YII€BOIOPOIOB.




Meras u 3TaH — npocTenme
MPEJICTaBUTENM aJTKAHOB

AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUieH U NPOINUIEH — MpocTeiine
NIPEACTABUTENM AIIKEHOB

NOT. Ilpaktuyeckas padora Ne 1 o
teme «llomydeHue sTHIIeHa U N3yUCHHE
€ro CBOMCTB»

Anxaauensl. byraguen-1,3 u
MetuinoOyraauen-1,3. [lomyaenue
CHHTETHYECKOTO KaydyKa W PE3HHBI.
JlaGopaTopHslii onbIT Ne 3.
O3HakoOMJIEHHE C KOJUIEKIIUEN KaydyKOB
U PE3UHBI.

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHSI, TOMOJIOTUYECKHM PSI.
ALlETHIIEH — MPOCTEUIIHI
MPEACTaBUTENH AIKUHOB.
JlaGopaTtopHbliii onbIT Ne4.
MopenupoBaHue MOJICKYJT
YIJI€BOJIOPOJIOB M TaJOT€HOTIPOU3BOIHBIX.

11

Brruucnenus no YPaBHCHUIO XUMHYCSCKOM
PCaKIuu.

12

Apenbl: 6eH301 U TOIyoJ. TOKCUYHOCTh
apeHOB.

13"

KonTpoabsnas padora Nel 1o teme
«YTIIEBOOPOABIY.




14

I'enernueckas cBsA3b YIri€BOAOPOIOB,
MPUHAVISKAIUX K Pa3IUYHBIM KJIaccam

15

HosTopubiii UOT. ITpupoausie
HCTOYHUKHU YIJIEBOJIOPOAOB: IPUPOIHBIN
ra3 ¥ MOIyTHbIC HETSIHBIE ra3sl, HEPTH U
MPOIYKTHI €€ mepepaboTKH.
demoncrpauuu. Komnekiust 06pa3ion
He(dTH U HEPTENPOTYKTOB.

16

[TpupoIHbIE UCTOYHUKH YIIEBOIOPOIOB.
Kamennsiit yroiss. /leMOHCTpanum.
Komnekuus «KaMeHHBIN yroyby.
Komnexnus mpoaykros
KOKCOXMMHUYECKOTO MPOU3BOJICTBA.

17

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHoJI. BojopogHast CBs3b.
JemoncTpaunu. KauecTBeHHbIE peaKIuu
OJIHOATOMHBIX CITUPTOB (OKHUCJICHHE
sranosa okcuaoM meau(ll).

18

MHOroaToMHbIE CIIUPTHI: ATUICHTIIUKOIb
Y rMnepuH. JleMoHCTpanum.
KadecTBeHHbIe peaknuu Ha
MHOT'OATOMHBIE CITUPTHI.

19

denon: CTPOCHUC MOJICKYIIbI,
(1)I/ISI/I‘IGCKI/IG 1 XUMHWYCCKHEC CBOﬁCTBa,
IIPUMCHCHUC

20

Anpaeruapl: GopManbIaerua u
anertanpaeru]. Aueros. JleMoncrpanum.
Peaxius cepeOpsiHOTO 3epKaja
anpaernioB. OKUCIeHNe anbIeruioB B




KHCJIOTY C IOMOIIBIO THAPOKCHAA MCIU

().

21

OaHOOCHOBHBIE MPE/ENIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22

NOT. Ilpaktuyeckas padora Ne 2 1o
teMe «CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBD).

23

CTeapI/IHOBafl " OJICMHOBAaA KHUCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIIUX Kap6OHOBI)IX
KHUCJIIOT

24

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, BX MOIOIIee JIEHCTBHE.

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ 'MapOIN3 CIIOKHBIX

a¢upoB

26

Xupsbr: rugponn3, npuMeHeHue,
OuoJIoTHYecKasi poJIb )KUPOB

27

VYrieBoapl: coCTaB, KiIacCUpUKAITHSI.
Baxwueline npencTaBuTeNu: ri0K03a,
(dbpykTo3a, caxapo3a

28

Kpaxman u 1nenirono3a kak IpupoHbie
noJMMepsl. JleMOHCTpanuu.
KauecTBeHHas peakuus Ha Kpaxmai.

29

KounrtpoJsbHas padora Ne2 o reme
«Kucnopozaconepxaiiye oOpraHuuecKme
COCTMHEHUS».

30

AMMWHBI: METHJIAMHWH U aHWJIMH.




AMHHOKHCIIOTHI Kak aM(pOTEPHbIC
31 OpPraHWYECKUEe COCTUHEHUS, HX

ouosiornyeckoe 3HaueHue. Ilenrumsl.

benku xak npupoaHsIe

32

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE HOHATUA
33

peaKium.

XNMHHN

BBICOKOMOJIEKYJISIPHBIX COEVHEHUM.
Beluncnenus no ypaBHEHHIO XMMHUYECKON

OcHOBHBIC METOJbI CHHTE3a

34

BBICOKOMOJICKYJISAPHBIX COC}II/IHGHPlﬁ.
[Imactmaccel, kayuyku, BojgokHa. MOT.
JladopaTopHblii onibIT Ne 5. 3HaKOMCTBO
¢ o0pa3amu miacTMace, MpUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH U Kay4dyKOB.

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Hepeuunbiiit UOT. XuMuuecknii 3J1€MEHT.

AToM. DneKTpoHHas: KOH(pUrypauus
aTOMOB.

[Tepuonnueckuii 3akoH u [lepuoandeckas
crucTeMa XuMHU4Yeckux 3jeMeHToB JI. U.
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEN CTPOECHHS aTOMOB.
JdemoncTpanuu. Paznuanbsie hopmbl
[Teproanueckoi CUCTEMbI XUMUYECKHUX
anemenToB JI. 1. Menpeneena.

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COETUHEHUN
10 TPyMIaM U neproiaM. 3Ha4eHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux saemenToB .M. Mengeneena
B Pa3BUTUU HAYKU

Crpoenue BeecTBa. XUMHUUYECKAs! CBSA3b,
e€ BUIbI; MEXaHU3MBI 00pa30BaHUS
KOBaJICHTHOH cBs3U. BogopoiHas cBs3b,
demoncrpauunu. Monenu
KPUCTAJUTMYECKUX PEUIETOK.

BaneHnTHOCTS. QHCKTpOOTpI/II_IaTeJ'H)HOCTB.
CrerneHb OKUCIICHUS. BemectBa




MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

[lonatTue 0  JOUCHEPCHBIX  CHUCTEMax.
HUctunHble ¥ KOJUIOWJHBIE  PACTBOPHIL
MaccoBass nmons BewiecTBa B pacTBOpeE.
Pacuétel ¢  ucCnonb30BaHWEM  MOHATUS
«MaccoBasi J0JIs BEIECTBAY.

Knaccugukanus 1 HOMeHKIIaTypa
HEOPraHUYeCKUX COCTUHECHUH.
I'eneTnueckas cBsi3b HEOPraHMYECKHIX
BEIIECTB, Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMHuecKkux peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXPAaHEHMsI MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IPEBPALICHUs SHEPTUU IIPU
XMMHYECKUX PEAKIHAX

Cxkopoctb peakiiun. OOpaTUMbIC PEAKIIHH.
XuMu4yeckoe paBHoBecHE. JleMOHCTpanum.
Pa3noxxenue nepokcua BOJopoa ¢
MIOMOIIBI0 HEOPTaHUYECKUX KaTaTu3aTopoB
(FeCly, KI) 1 mpupoqHbIX 00BEKTOB,
coJieprKalux Karanaszy (CbIpoe Msco,
kapTodens).

10

HNOT. IlpakTuueckas padora Ne 1 no
Teme «BnusiHue pa3nuyHbIx PaKkTOpoB HA
CKOPOCTb XUMHUECKOW PEAKIINM.

11

DnekrponuTudeckas auccounanus. [lonsrue
0 BoJopoaHOM Tokazatene (PH) pactBopa.
Peakuiuu wonHoro oOmena. ['maponus




OpraHMYECKUX U HEOPraHMYECKHUX BEIIECTB.
NOT. JlaGopatopHble onbiThl Ne 1
Omnpenenenre cpeabl pacTBOPOB BEILECTB C
MIOMOIIBIO0 YHUBEPCAIBHOIO UHAUKATOPA.

Ne 2. Peakiiunt HOHHOTO OOMEHa.

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIbHBIC
peakmuu. [TonsTHE 00 DNIEKTpOIH3E
pacIyiaBoOB U pacTBOPOB COJICH.

13

KonTpoabHnas padora Ne 1 o teme
«TCOpCTI/ILICCKI/IC OCHOBBI XUMUHN»

14

MeTa.]'IJ'IBI, HUX IMTOJIOXKCHHEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOoB. O0ImHe
(u3MYecKue CBONCTBA METAJIJIOB.
Jemoncrpauuu. Komnekius 06pa3os
METAJIJIOB.

15

CrutaBbl METAJIOB. DJIEKTPOXUMHUYECKHI
A HaNpsKEHUM MeTasuioB. Pacuérel
MAaccChl BEIeCTBA WIIHM 00bEMA ra3oB 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO U3 YYaCTBYIOIINX B
peakuu BeniecTs. JleMOHCTpanum.
Komnexuust o6pa3iioB CIIaBoB.

16

XUMHYeCKre CBOMCTBA BaXKHEHIIINX
METaJIOB (HATPHil, Kalui, KalubIHid,
MarHui, aJJlOMAHUAN) U UX COSTUHEHUH.
NOT. JlabopaTopHble onbITHI Ne3.
KauecTBeHHBIE peakiii Ha KATUOHBI




Kanblg 1 Maraua. Ne4. KauecTtBeHHBIE
peaKuMy Ha KaTHOHBI ATFOMUHUSL.

17

XHUMUYECKUE CBOMCTBA XpOMa, MEIU U UX
coenuHenuil. MOT. JlaGopaTopHblii onbIT
Ne5. KayecTBeHHbIE peaKIIM1 HAa KaTUOHBI
menu (I1).

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
coenuHenuil. OT. JlabopaTopHbie
onbIThl Ne6. KauecTBeHHBIC PEaKIINK Ha
KaTnoHbI IMHKa. Ne7/. KauecTBeHHEBIE
peaKury Ha KaTHOHBI JKeJe3a.

19

NOT. IlpakTuyeckas padora Ne 2" no
TeMe «PemeHne sKkcrepuMeHTATBHBIX 3a1a4
no TeMe «MeTtamiby"

20

HemeTtamnel, X MOJI0KEHHE B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAIJIOB.
AnnoTponus HeMeTauIoB (Ha puMepe
KHCJIOpoJia, cephl, (hochopa u yriepoaa).
Jdemouncrpanun. Komnekius o6pasios
HEMETaJJIOB.

22

XHWMHYECKUE CBONCTBA TAJIOT'CHOB, CEPhI U
HUX COEIUHEHUMN

23

XuMHUECKue CBOMCTBa a30Ta, pochopa u
HUX COCIUHEHUN




24

XHMMHUYECKUE CBOMCTBA yIJIepoaa, KpEMHUs
U UX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAJJIOB U HMX
coenmuHeHuil. Pacuérer  wmaccel  (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIHH,
€CJIM OJTHO U3 BEIIECTB UMEET IPUMECH.

26

O0006111eH1E ¥ cCUCTEMATH3aIMs 3HAHUH 110
TeMe «HemeTammsy.

BI)ILII/ICJ'IGHI/ISI 110 ypaBHCHI/ISIM XUMHNYCCKUX
peaKurii 1 TEPMOXUMHUYECKHE PACUETHI.

27

HNOT. IIpaktuyeckast padora Ne 3.
«Pemenne sKciepruMeEHTATBHBIX 33124 110
teme "Hemerammin'»

28

KonTpoabHas padora Ne 2 o remam
«Metamael» 1 «HemeTaiie

29

Heopranndeckue u opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHu4ecKrue OCHOBAHUS

30

AMdoTepHbIe HEOPTaHUYECKUE U
OpraHuveckue coeauHeHus. [ 'eneTrmueckast
CBSI3b HEOPTaHMYECKUX M OPraHMYECKUX
BEIICCTB.

NOT. JladopaTopHblii onbIT Ne8.
B3aumMopelicTBiE THIPOKCHIA ATFOMUHUS C
pacTBOpaMu KUCIIOT U IIEJIOYCH.

31

Ponp xuMuu B o0ecIieueHuN
JKOJIOTMYECKOM, SJHEPIreTUUECKON U
MUIIEBOM 0€30MaCHOCTH, Pa3BUTHHU
MEIUILIMHBI




[IpencraBnenus 06 oOMMX HAYYHBIX

32 MPUHIMIAX IPOMBILIUIEHHOTO MOIY4EHUs 1
BaXHEWIIINX BEIECTB

33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB 1

34 XUMHUS U 30pPOBBE YEIOBEKA. 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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