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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 1o XMMUHM Ha YpOBHE CpeAHEro oouiero oopazoBaHus pa3zpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
@denepanuny, TpeOOBaHMH K pe3ynbTraTaM OCBOeHHMs (erepaibHOW  00OpazoBaTeIbHOM
nporpamMmMbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu mnpenojaBaHMs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLX OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBbl, 1 OCHOBHBIX MOJOXEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoil ®@enepanuu Ha nepuon ao 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBUSAX JIU(PEpEeHIUPOBAHHOTO, MPO(UIBHOTO OO0Yy4eHHUs, MPU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO MOJATOTOBKY BBINTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLIMMCS YCIOBUSIM KU3HM B COLIMYME, a
TaKXe s MPOAOJDKEHHS OOY4eHHUs B OpraHu3alusx Mpo(decCHOHAIBHOrO 00pa3oBaHMs, B
KOTOPBIX XUMHS ABJISETCS OJHOW U3 MPUOPUTETHBIX JUCLUILIUH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JydaeT HOJpOoOHYI0
MHTEPIIPETALlMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COAep)KaHus, Pe3y/IbTaTOB 00y4YeHUs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
IpOrpamMMoil o XUuMHM QyHKIHU:

¢ HH(POPMAIIMOHHO-METOIMYECKasl, peaju3alust KOTOpoil oOecreuuBaeT TOITy4YeHUE
NPEICTaBICHUS O IIENSX, COACPIKAaHUM, OOIIeH cTparernu OOy4eHHWs, BOCIIUTAHUS U Pa3BUTHUS
00yJaroImuxcst CpeICTBAMU IIPEAMETA, U3Yy4aeMOro B paMKax KOHKPETHOTO MPOopuIIs;

® OpraHu3allMOHHO-TUIAHUPYIOLAs, KOTOpas MpPeayCMaTpUBAET ONpeAesieHUe: MPUHIUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHUs! y4eOHOro Marepuania, KOJIMYECTBEHHBIX U
KAYeCTBEHHBIX €r0 XapaKTEPHUCTHK; IOAXO0I0B K (POPMHUPOBAHUIO COJECPKATEIbHON OCHOBBI
KOHTPOJISI M OLIEHKH O0Opa30BaTeNIbHBIX JOCTHKEHUH OO0yJaroImuxcs B paMKax HWTOrOBOM
aTTectaluuu B (opMe €AMHOTO TOCYJapCTBEHHOIO 3K3aMEHa M0 XUMHUH.

[Tporpamma asst yriyOnE€HHOTO U3YUYE€HUS! XUMHH:

® YCTAHABJIMBAET UHBAPUAHTHOE MPEIMETHOE COJIEpKaHue, 00s3aTeNIbHOE ISl U3YUECHUS B
paMKax OTAENbHBbIX Ipoduiel, mpeaycMaTpuBaeT paclpeieieHe U CTPYKTYpUPOBaHUE €ro 10
KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JTMHUAM/pa3ziesaM Kypca;

e TaéT MPUMEPHOE paclpesesieHue y4eOHOro BpEeMEHH, PEKOMEHAYEMOro AJisi M3Y4YEHHUS
OTJIEbHBIX TEM;

e [IpeyIaraeT NPUMEPHYIO MOCIE0BAaTEIbHOCTh U3YUYEHHUSI YUeOHOro MaTepuana ¢ yuéToM
JIOTUKH NIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e TaéT METOAMYECKYI0 MHTEpPHpeTaluio Leled M 3aJady HU3Yy4eHus TMpeaAMeTa Ha
yrayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPEIHEro OOIIEero
o0pa3oBaHUs, COJAEPKATENbHOW XapaKTepUCTHKH IJIAHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHONW TPOrpaMMbl cpeaHero oOmero oOpa3oBaHusl (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), @ TAKXKe C YUETOM OCHOBHBIX BHJOB y4eOHO-TT03HABATEIbHBIX
JIEHCTBUI 00YYaIOIIEerocs 0 OCBOSHUIO COACPIKAaHUS MPEMETA.

I[Io BceM Ha3BaHHBIM TO3MLIMAM B IPOrpaMMe II0 XUMHUHM IIPEIyCMOTpEHa
IIPEEMCTBEHHOCTh C OOy4Y€HHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00mIero ooOpazoBaHus. 3a
npefenaMy  YCTaHOBJIGHHOM MporpaMMod IO XUMHUHM — 00s3aTeNbHONW  (MHBapHaHTHOM)
COCTaBJIAIOLIEH cofep kaHusl yueOHOro npeamera «XUMuUs» ocTaércs BO3MOXKHOCTh BBIOOpPA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIPABIECHUEM
KOHKPETHOTO PO OOyICHHS.



B coorBerctBuM ¢ koHuentyaabHbIMM mnojoxeHusmMu PI'OC COO o HazHaueHHUU
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucteMe AuddepeHInpoOBaHHOTO 00yUYeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 31oii csa3u
U3Y4YEHUE TIpeaAMeTa «XUMHUS» OPUEHTUPOBAHO IPEUMYLIECTBEHHO Ha pacIlIUpeHUEe U
yrayOieHne TEOPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
ornpenenéHHbId Mpopmib 00yueHHs, B TOM YUCIE ¢ NePCHEKTHBON MOCIEAYIOUIETO IMOIydeHHUs
XUMHUYECKOro 00pa3oBaHus B opraHu3anusx rnpodeccuonansHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO kK TmulaHUpPyeMBIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MpOrpaMMbl CpeIHEro OOIIero 00pa30BaHUS HM3YYEHHE MpeaMeTa «XUMHUS»
OPUEHTHPOBAHO TAKXKE Ha PEIICHHUE 3a/1a4 BOCIIUTAHUS M COIIMATIBHOTO PAa3BUTHUS 00yJarOIIUXCS,
Ha (OPMUPOBAHUE Yy HUX OOIICUHTENIEKTYaIbHBIX YMEHUI, YMEHUN pallHOHATU3AINH Y4eOHOTO
Tpyna ¥  OO0OOMEHHBIX CIMOCOOOB  JACSATEIBHOCTH, WMEIOIIUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBisitomiuMu  nipeaMera «XUMHUS» Ha YPOBHE YIIyOJEHHOIO M3y4YEHHS SIBISIOTCS
yrayOnénnele Kypeol — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [Ipu
OTIpENIeICHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHHM3alMy COJCPKAHUS ITHX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yriay0nEHHOIO YpOBHEHW U3yUEHUS IPEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN M YMEHHI, OTHOCAIIMXCS K 0a30BOMY
YPOBHIO HM3y4Y€HUS IMpeAMeTa. JTa CHCTeMa 3HAHUM MOJydaeT OMpeesIEHHOE TEOPETHUECKOe
JIOTIOJIHEHHE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoniblIuii  00BEM
¢axTonoruueckoro marepuana. Tak, Ha yriayOl€HHOM ypOBHE M3y4YeHHs IpeaMera obecredeHa
BO3MO)XHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaxX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHMs U YIiyOJeHus MpeACTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs peaKlUii, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuoauueckoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl  XUMHUYECKMX  3JEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHSIETCS C
TOYKHM 3pPEHHS] PHEPreTHUECKUX W3MEHEHUN Npu e€ 00pa3oBaHUU U pa3pyLICHUH, a TaKXe C
TOYKHM 3peHHs MeXaHU3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOIHSIETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCAaX U AIEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMYeckod XMMHHM IIpU PACCMOTPEHHH pEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHue BOIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEp)KaHHWEe KYypCOB XUMHUH YIIIyOJIEHHOTO YpOBHS
U3y4eHHs Ui KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JONOJHEHUH K o0Iel crucTeMe IpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIHMSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TMpeAMeTa s KJIacCOB XHMHUKO-(PH3UYECKOTo
npoduist 60BINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuasa mo oOmeld XUMUU.
[Ipy m3yueHuMn mnpeaMeTa B JAHHOM Cllydae akUeHT OyJeT cieflaH Ha OOLIHOCTh METO/I0B
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MonekynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHHS MacChl W DSHEPrHH, 3aKOHbI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BELIECTB U JIPYToe.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOIIs
OomnbIIM yAETbHBIN Bec OyleT MMETh OpraHuyeckas XuMus. B sTom cimyuyae mpenoctaBisieTcs
BO3MOXHOCTB /17151 60siee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K TpPUMEPY, TaKue CTPYKTYpHbIE



KOMITOHEHTBI, KaK JUMHUIbI, OCNKH, YIJIeBOAbI, HYKJICHHOBBIE KUCIOTHI W apyrue. Ilpu stom
3HAHUS O COCTaBe M CBOWCTBAaX IPEACTABUTENENH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CIIy’KaT OCHOBOM JUIS U3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B muane ¢opMupoBaHMs OCHOB HAay4yHOIO MHPOBO33PEHHUS, OCBOEHHS OOLIEHAY4HBIX
METOJI0B IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHNUS HayUYHbIX 3HAaHUM U3ydeHUe peaMmeTa
«Xumus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IPEeIMETHBIX obnactell «EcTecTBEHHO-HayuUHBIE IPEAMETHI,
«Matemaruka 1 uHpopMaTHKa» U «PycCKuil s3bIK U JINTEPATypar.

[Tpu m3yueHnu yueOHOTro mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeid
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAHHE OCHOB HAayKHM XHUMHU Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOM JIEeATENbHOCTH YEJIOBEKa U OJHOI0 W3
KOMITOHEHTOB MHUPOBOW KYJIbTYphl. Pemienue 3Toii 3agaun Ha yriyOlnE€HHOM YpPOBHE M3YyYeHUS
npeaMeTa MpeAnoiaraeT peajn3aluio TaKuX 1eel, Kak:

e hopMupoOBaHKE MPEICTABICHUI: O MAaTEPUATLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
[IO3HABAEMOCTH SBJICHUN NPUPOJABI, O MECTE XMMHUU B CHUCTEME ECTECTBEHHBIX HayK M eé
BeJyllell poju B 00ECIIEUEHUH YCTOMYMBOIO Pa3BUTHUS UYEJIOBEUYECTBA: B PEIICHUU MpodieM
9KOJIOTUYECKOH, SHEPreTUUECKOM U MUIIEBON 0€30MacHOCTH, B PA3BUTUN MEIUIMHBI, CO31aHUU
HOBBIX MAaTE€pHaJiOB, HOBBIX HCTOYHHKOB OJHEPruM, B OOECIECUCHHH pPalMOHAIHHOTO
IPUPOONOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YeIIOBEKa, a TAKKE
9KOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOI cpele;

® OCBOCHHE CHCTEMBl 3HAHMM, JIEKAMX B OCHOBE XHUMHYECKOW COCTaBJIAIOLIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (pyHIaMEHTAIbHBIX MOHATHH, 3aKOHOB U TEOPUN XUMHH,
COBPEMEHHBIX IPEICTABICHUI O CTPOCHUHU BEILLECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaJMOJIEKYJISIPHOM, O TEPMOAMHAMUYECKHUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX
IPOTEKaHUs XUMHUYECKHX PpEeaKlUi, O XMMHYECKOM pPaBHOBECHM, PACTBOpPaX M JUCIIEPCHBIX
cucremMax, 00 OOLMX HAyYHbIX IPUHIMIIAX XUMUYECKOTO TIPOU3BOJICTBA;

e popmupoBaHue y O0Oy4YarOIIMXCS OCO3HAHHOIO IIOHMMAaHUS BOCTPEOOBAHHOCTU
CUCTEMHBIX XMMHUYECKHX 3HAHUU NIl OOBSICHEHHS KIIOYEBBIX HJEH U MpoOIeM COBPEMEHHOM
XUMHHU, A7 OOBSICHEHUS W NPOTHO3MPOBAHUS SIBJICHUH, HMEIOIIUX €CTECTBEHHO-HAYYHYIO
IPUPOY; TPAMOTHOTO PEIIEHUsI MpoOJIeM, CBSI3aHHBIX C XMMHEH, IPOrHO3UPOBAHUS, aHAIIN3a U
OLIEHKH C MO3MLUH 3KOJIOTHYECKOil 6e30MMacHOCTH MOCIeICTBII OBITOBOM M MPOM3BOACTBEHHOM
JESTEIbHOCTH YEJOBEKa, CBS3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, HCIIOJIb30BAHUEM U
nepepaboTKO BELIEeCTB;

e yriyOJ€HHe TMpPEACTAaBIECHUNM O HAYYHbIX METO/ax IIO3HAHMS, HEOOXOIUMBIX IS
nproOpeTeHNs] YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBSICHEHUST XUMUYECKUX SIBIICHHH,
MMEIOLINX MECTO B IPUPOJIE, B IPAKTHUUECKOH €ATENBHOCTH U MIOBCEAHEBHON KU3HU.

B mnnane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATENBHBIX W Pa3BUBAIOIINX (PYHKIIMHA
IIEJIOCTHOM CHCTEMBI CpeJHero oO0Iero oOpa3oBaHUsS MPHU M3YYEHUHU Mpeamera «XUMHsS» Ha
yrIyOJIEHHOM YpOBHE 0COOYIO aKTyadbHOCTh TPHOOPETAIOT TAKUE LIETTH U 3a]]a4H, KaK:

® BOCIIUTaHUE YOKAEHHOCTH B IMO3HABAEMOCTH SIBJICHHUI NMPHUPOJIBI, YBaXKEHUS K MPOLIECCY
TBOpPYECTBA B 00JACTH TEOPETHUYECKUX M MPUKIIAJHBIX MCCIEIOBAHUN B XUMUH, (HOPMUPOBAHHE
MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

®pa3BUTHE MOTUBAIMM K OOYUYEHHUIO M IO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTaHHUIO HAa OCHOBE YCBOCHHUS OOIIEUEIOBEUECKUX IEHHOCTEH;

® pa3BUTHE NMO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi, (OpMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOPa30BaHMUIO M
HEMPEPbIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCHEIIHOW MPO(pEeCcCHOHATBHONW M OOIIeCTBEHHOM
NeSITEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHMSI K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 340POBOM
o0pa3e )XHU3HU;



e opMHupoBaHUE YMEHHI W HaBBIKOB PAa3yMHOTO MPHUPOJOINOIB30BAHUS, Pa3BUTHE
9KOJIOTUYECKON KYJIbTYPhI, MPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOJIE3HONH HKOJIOTHYECKOM
JESTSIILHOCTH.

OO1ee YyuCiIo YacoB, MPEIYCMOTPEHHBIX ISl U3YYCHHS XUMHH Ha YIIIyOJCHHOM YPOBHE
cpenHero obmero obpaszoBanusi, cocrabiser 204 gaco: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZemo).

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPIAHHUYECKAS XUMMUSA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOr000pa3uu
OpPraHUYECKUX COCIMHEHUH.

ONEKTPOHHOE CTPOEHHE aToMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHbIe BO3MOXKHOCTH aToMa yriepoja. XUMUYeCKas CBSI3b B OPraHUYECKUX COCTUHEHUSX.
Tumbl THOpUAM3aMM aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa30oBaHUsI KOBAJICHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THUIIBI MepeKpbIBaHUsA aTOMHBIX OpOUTAJIeH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoilHast cBA3b. CrocoObl pa3pbiBa CBSI3eH B MOJIEKYJax
oprannveckux Bemects. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopuss crpoeHus opraHudyeckux coenuHeHuid A.M. bytnepoBa u coBpeMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAU€HUE TEOPUHU CTPOEHUSI OPraHUUECKUX COEIUHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3IMYHBIX BUIOB:
pa3BépHyTasd, COKpall€HHas, ckenerHas. M3omepusa. Buuabl wu3omepuu: CTpyKTypHas,
IOPOCTPaHCTBEHHAs. OJEKTpOHHBIE 3((EKTbl B MOJNEKYJlIax OpPraHUYECKHX COECIUHEHUH
(MHIIyKTUBHBIA U ME30MEPHBII 3P PEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemiecTs. [IoHsTHE 0 QYHKIMOHATBLHON
rpynne. I'omonorus. I'omonoruueckue psanel. CucremaTnueckas HOMEHKIIATypa OpraHU4YeCcKHX
coenunenuit (IUPAC) u TpuBHanbHble HA3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcoOenHoct M KilaccupuUKalusg  OpraHuyeckux  peakuuil.  OKuciauTenpHo-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIICHUE C
o0Opa3laMu OpraHMYECKUX BEIIECTB W MaTepualaMyd Ha MX OCHOBE, ONBITHI 10 MPEBPAIECHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii aakaHoB, oOmas (GopMyia, HOMEHKIATypa U HU30MEpHUs.
ONEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN alIKaHOB, SP -TMOpUIU3alusi aTOMHBIX
opbutaneit yrnepoja, 6-cBs3b. OU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHE CBOWCTBA aJKaHOB: peaKLUU 3aMEIIeHMs], H30MEepHU3aIH, JErUIpUPOBaHMUS,
LIUKIU3aluy, THpOJIU3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl oydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanpl. O6mast popmMyina, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MasbIX (IMKJIONPOINAH, HMKIOOYyTaH) M OOBIYHBIX (LIMKIIONEHTaH,
IUKJIOTeKCaH ) [UKI0ankaHoB. CriocoObl MONTy4YeHUs U TPUMEHEHUE [IUKI0ATKaHOB.

Anxensl. ['oMonoruyeckuii psii aakeHoB, oomas GopMmyiia, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOGHHE MOJNEKYN AlIKCHOB, SP°-THOPHIM3AIMs aTOMHBIX OpOHTAIeil
yriaepoaa, 6- u n-cBsi3u. CTpyKTypHas U reomerpudeckas (1uc-TpaHc-) nzomepus. Gusndeckue
CBOIWCTBAa aJKEHOB. XWMHMUYECKHE CBOWMCTBA: pEAKIUHM MPUCOCAUHEHUS, 3aMEUICHUs] B O-



MIOJIOXKEHUE TP JBOWHON CBSA3M, NOJMMeEpU3anuu MU okucieHus. [IpaBuio MapKkOBHHMKOBA.
KauecTBeHHble peakiyu Ha ABOWHYIO CBsI3b. CIOCOOBI MOTYYEHHS U IPUMEHEHHE aJIKEHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB  (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
kymyaupogantvie). (OCOOCHHOCTH  AJNEKTPOHHOTO CTPOCHHMS M XUMHYECKHX CBOWCTB
conpsikEHHBIX IueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanuss conpspkEHHBIX JMEHOB.
CrniocoOblI MoTy4eHus U NPUMEHEHHUE aJIKa/IueHOB.

Anxunbl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popMmysia, HOMEHKIATYpa U H30MEpHUS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrinepojga. dusmyeckue CBOMCTBA aTKMHOB. XHUMHUYECKHE CBOMCTBA: peakUUU
MPUCOEANHEHUS, AUMEPU3alluu U TPUMEpPHU3aluu, OKuciaeHus. KucioTHele CBOICTBa ajIKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbIE peakuuu Ha TPOHHYIO CBA3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarndecKkue yrieBogopo bl (apeHsl). ['omonorudeckuii psin apeHos, oomas popmyna,
HOMEHKJIaTypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH30I1a.
®uznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMOJOIOB: peaKluu
3aMelieHus] B OCH30JIbHOM KOJbIE U YIJIEBOJOPOJHOM pajJMKalie, PeaklUd MPUCOSIUHEHHUS,
OKHCIIEHHE TOMOJIOToB OeH3omna. IlpeacraBienne 00 opueHTHPYIONIEM NEHCTBUU 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonumepuzamust  ctupona. CrnocoObl  MOMyYeHHUS W NPUMEHEHHE  apOMaTHYECKUX
YIJIEBOIOPOIOB.

[Tpuponnsrii ra3. Ilonyrasie HedTsiable ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mepepadorku. CriocoObl mepepaboTKu HEPTH: TEepPEeroHKa, KPEKUHT
(TepMHUYECKHA, KaTaTuTU4eCKHil), pudopMunr, nuponus. [Ipoaykrsl nepepabotku HedTH, UX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSA3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

DONEKTPOHHOE CTPOEHHUE TaJOreHNPOU3BOIHBIX YIIIEBOJOpPOI0OB. Peakiuu 3amenieHus
raJJIoreéHa Ha TUAPOKCOTPYIIly, HUTPOIPYIIy, LHMAHOTPYIIy, aMuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnouyd. BzaummonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEOUHEHMSIX.
Hcnonp30BaHnEe TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE W NPHU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs] BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOIOPOAOB Pa3IMYHbIX KJAaccoB (oOecuBeunBaHue OPOMHOI MM MOJHOM BOJABI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aUMOJEHCTBME AalETWIEHAa C aMMHAadHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia U BOJAOPOJa B OPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATUJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ oOpa3mamMu IUIacCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIJIEBOIOPOAOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

IIpenenbHble OnHOATOMHBIE cHUpThl. CTpoeHHE MOJEKy]l (Ha IpUMEpe MeTaHoja u
staHosa). ['oMmonorudeckuii psaa, odmias Gopmyina, n3oMepurs, HOMEHKJIATypa U KJIacCU(UKAITHI.
@u3nyeckue CBOICTBA NPEIENIBHBIX OJHOATOMHBIX CHMPTOB. BomopoaHble CBA3M MEXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWHd 3aMelIeHMs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJIEIICTBUE C OPTAaHUYECKUMHU U HEOPraHMYECKUMHU KucioTamu. KauectBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METAaHOJIa Ha OpPraHM3M YellOBeKa.
CriocoObI ostydeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie a3dupsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOIICTB.



MHOroaroMHble CHHUPTHI — 3TUJICHIVIMKONb W TIAUUEpUH. DU3HUECKUEe U XUMHUYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe ciupThl. [IpeacraBieHue o MexaHusme
peakuil HykJ1eopuIbHOro 3amenieHus. JleiictBue Ha opraHu3M yenoBeka. CrocoObl moydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
Ousnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (enosa. KadecTBeHHBIE
peakiuu Ha QeHona. TokcuuyHOCTh (eHona. CrocoObl MOydeHHs W MpUMeHeHue (eHona.
®enonpopManbaeTUAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJErubl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW TPyMIbl. ['OMOIIOTHYECKUE PSAIbl ANBJIETHIOB M KETOHOB, oOmas Qopmyina,
n3oMepuss M HoMeHKJarypa. du3nmyeckue CBOMCTBA aldbJETHIOB M KETOHOB. XHMHYECKHE
CBOMCTBAa aJbJICTUJOB W KETOHOB: peakuuu mnpucoeAnHeHuss. OKUCICHUE abICTUJIOB,
KaueCTBEHHbIE peaklMHu Ha anpierufpl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OOHOOCHOBHBIE TpefeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIe CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCIIOT. XUMHUYCCKUE CBOWMCTBA: KHCIIOTHBIC CBOMCTBA, peakivs dTepu(HUKAIH, PEaKIUU C
y4acTUEM YTIIEBOJOPOAHOro pagukana. OCOOEHHOCTH CBOWMCTB MypaBbUHOUM KHUCTOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTUYECKUX KapOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHCIIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBuTenn BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAsS, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upbl. ['oMonornueckuit psa, odmas Gopmyrna, u3oMepus U HOMEHKIATYpA.
Du3nyecKnue 1 XUMAYECKHE CBOMCTBA: THIPOJIN3 B KUCIION U IEJTOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOMCTBA KUPOB: TUIPOIHU3 B KUCIOH U
miesiogHou cpene. OCOOEHHOCTH CBOMCTB KHPOB, COIEPKAIIMX OCTATKH HEMPEIETbHBIX JKUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MpbLT4 KaK COJIA BBICIIIAX KapOOHOBBIX KHCIIOT, UX MOIOIIEe ICHCTBUE.

OO0mass xapakTepucTuka yriaeBoaoB. Kiaccudukanus yriaeBonoB (MOHO-, AH- H
noyicaxapuasl). MoHocaxapuapl: TJHOKo3a, (pyKTO3a, Tajakros3a, pubo3a, Ie30KCHpHOO03a.
®dusnyeckue CBOMCTBA MU HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIFOKO3BI:  PEAKIMM C Yy4YaCcTHEM CIHPTOBBIX U  aJbJACTHIHON TPYII, CIOUPTOBOE U
MOJIOUHOKHCOe OpoxeHue. [IpuMeHeHUe TIIOKO3bl, €€ 3HaueHHWE B JKU3HEAEATEIbHOCTHU
opranm3ma. Jlucaxapuael: caxapo3a, MajabTO3a M JIAKTO3a. BocCCTaHAaBIWBAWOIINE U
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapujaoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapumbl: Kpaxmaj, TJIMKOTEH W Iesutrosio3a. CTpoeHne MaKpOMOJICKYIT
KpaxMmaia, TJIMKOT€Ha U IeJUTt0yio3bl. (Du3nueckre CBOMCTBA Kpaxmaia M LEJUIFOJIO03BI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KAaYECTBEHHAs PEakKIus C HOJAOM. XHUMHYECKHE
CBOICTBA IEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1emTton03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKCIEepUMEHTAIbHbIE METO/bl M3YyYEHHUs BELIECTB M WX MPEBpAIICHUI: pacCTBOPUMOCTD
Pa3IMYHBIX CHOUPTOB B BOJIE, B3aWMOJCHCTBHUE ATAaHOJIA C HATPUEM, OKHUCIEHHE ITHIIOBOTO
CIMpTa B aibJeruj] Ha pacKaIEHHOW MEIHOM MPOBOJIOKE, OKHCJIEHHE STUJIIOBOTO CIHPTa
JTUXPOMATOM Kajusi (BO3MOXXHO MCITOJIb30BAaHUE BUIEOMATEPHAIIOB), KAYECTBEHHBIE PEaKIINU Ha
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruagpoxkcunom meau(ll)), peakmus rmunepuna
¢ ruapokcunoM Meau(ll), xumudyeckrue cBoCTBa pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOJCHCTBHE
pacTBopa rioko3bl ¢ runpokcugom meau(ll), B3aumonelicTBue Kpaxmana C MOJIOM, PEIICHUE



HKCIEPUMEHTANBHBIX 3a71ad 1o TeMaM «CrupTthl 1 GpeHoubl», «KapOoHoBbIe KHCTOTHL. CIOXKHBIE
3upbI».

A3oTcoaepxaniye opraHnyecKkne coeANHeHusl.

AMUHBI — OpraHu4eckue TMpou3BOAHbIe ammuaka. Kiaccudukanus amMHHOB:
annpaTUUecKue U apoMaTUYEeCKHe; MepBUYHbIC, BTOPUYHbIC U TpeTHuHble. CTPOCHUE MOJICKYI,
oOmast ¢opmyina, u3omMepus, HOMEHKIaTypa U (pu3nveckre CBOWCTBA. XUMHUYECKOE CBOICTBa
anrn(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACWUCTBHE MEPBUUHBIX
aMUHOB C a30TUCTON KUCIOTONU. COJu aJIKUIaMMOHMUSL.

AHUIMH — IpeICTaBUTENIb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KavectBennsle peakuuu Ha aHWinH. CrocoObl MOMyYeHUS W TMPHUMEHEHHE anudaTudeckux
amuHoB. [lonydyeHue aHuIMHA U3 HUTPOOEH3071A.

AmunHokucinotel. Homenknatypa u  u3zomepus. OthenbHble NPEICTABUTENH  O-
AMUHOKMCIIOT: TJMUWH, aJlaHuH. DPU3ndecKkrue CBOMCTBA aMUHOKHCIIOT. XMMHYECKHUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCOUHEHUH, peakuus MOJIMKOHICHCAIUH,
o0Opa3oBaHHe NMENTHAHON CBs3H. buonornyeckoe 3HadeHre aMHUHOKHUCIOT. CUHTE3 U TUIPOIIH3
HENTHI0B.

benku kak npupoansle nonumepsl. llepBuuHasi, BTOpUYHAs W TPETHUYHAsL CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCIIKOB: THIAPOJIN3, ACHATYpalus, Ka4eCTBEHHBIC PEaKIUU Ha
OenKu.

OKCHepUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pacTBOpEHHE
0enkoB B BoOJie, JeHATypalus OEIKOB MPH HarpeBaHHH, [IBETHBIE PEAKIMH Ha OEJKU, pelieHue
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCIUHEHUI.

BbicokomoiieKy IsipHbIE COeIUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MOoJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — ITOJMMEPHU3ALUS U MTOJIMKOHICHCALINS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, MOJIMIIPOIUJIEH,
MOJIMBUHUJIXJIOPH, MIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, HOJMKapOOHATHI,
nosaudTHIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

OnacToMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHME Kaydykd (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOro  HazHaueHUs (TeaoH, KeBiap, AIIEKTPONPOBOJAIINE
MOJIUMEPBI, OMOpa3iiaraeMble MOJIUMEPHI).

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, Kay4dyyKoB, peELIEeHHE
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHNE IIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxnenne MonekynsspHOi (GopMysibl OpraHUYECKOro COeTMHEHUS 110 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYISIPHOH (OpPMYJIbl OPraHUYECKOTO
coenHeHus: 1Mo macce (00BEMY) MPOAYKTOB CropaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOYKTOB peaKlUU W/WIN UCXOJHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOU (GOpMYIIbI
OpPraHMYeCKOT0 BEIIECTBA HAa OCHOBE €ro XHMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOIYYEHHS,
oTpezieNieHue JI0JIM BBIXOAA MPOYKTa peakluu OT TEOPETHUECKH BOZMOKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanm3zanust MeXnpeaMETHBIX CBS3EH MPU MU3YYEHUM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATUH, IPUHATHIX B OTAEIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOT' 0O IIUKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHWE, HAyYHBIA (akKT, THIOTE3a, TEOpHs,
3aKOH, aHaJIU3, CHHTE3, KiIacCUpUKaAIus, HAOIIOJACHUE, M3MEPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJICTTUPOBAHUE.

®dwusuka: marepus, aToM, 3JEKTPOH, NPOTOH, HEHTPOH, MOJEKYJIa, JHEPreTUUCCKUI
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBA, (PU3NYCCKUE BEITHYMHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: xierka, opranu3M, 3Kocuctema, omochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIM M TETepOTPO(HBIA THUIT TUTaHUA, OpoXeHUE, (POTOCHHTE3, JbIXaHUE, OCIKH,
YTIIEBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexXHONOTHS: TUIIEBBIE TPOTYKTHI, OCHOBBI PAIlIOHATHHOTO MTUTAHUS, MOIOIITUE CPEICTRA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemenT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTHUYeCKHe YPOBHU U TNOAYPOBHH. ATOMHBIE
opoOutanu. Knaccupukaius XMMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue
9JIEKTPOHOB IO AaTOMHBIM OpPOHUTAISAM. OJEKTPOHHBIE KOH(UIypalMM AaTOMOB 3JIEMEHTOB
NEpBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM H BO30YXIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(Urypauuyu HOHOB. DIEKTPOOTPULIATEIbHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema Xumudeckux daemeHtoB [I..
MenneneeBa. CBsA3b NEpUOANYECKOrO0 3akoHa M [lepuonmyeckold CUCTEMBI XMMHYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB
XUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMHU IPOCTBIX M CIOXHBIX BEIIECTB IO TpyMraM H
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckasi CBsI3b. BUABl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIM U JOHOPHO-aKLENTOPHBIA. DHeprus
U JuHA cBA3U. [loysspHOCTh, HANpPaBIECHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBs3HU. KpaTHbIe
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP W BaJCHTHBIE BO3MOYKHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX T€OMETPUYECKHM CTpPOEHHEM (Ha NpUMEpEe COEAMHEHUH 3JIEMEHTOB BTOPOIO
nepuoaa).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHUE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPJAWHALIMOHHON XUMUHU.

BemectBa MOJEKYJISPHOTO W HEMOJEKYJISPHOTO CTpPOEHUsA. THIBI KpUCTANIMYECKHUX
pEmETOK (CTPYKTYp) ¥ CBOMCTBA BEIECTB.

ITonsiTue o nucnepcHbIX cucreMax. MctunHble pacTBopsl. [IpeacraBienue o KOTOMAHBIX
pactBopax. CrnocoObl BbIpaKeHMsI KOHIIEHTpAIlMM pPacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MoJisipHas ~ KOHLIEHTpauus. HacblllleHHblE M HEHAChILIEHHBIE  PacTBOPHI,
pacTBopuMOCTh. Kpucramioruaparsl.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHUYECKHUX BELIeCTB. TpuBHAIbHBIE HA3BaHUS
OTJIEIbHBIX MPEACTaBUTENEH HEOPraHMUECKUX BEIIECTB.

Knaccugukaius XuMH4ecKuX peakivii B HEOPraHMUECKOM U OpraHu4ecKoil XUuMHUH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPaHEHMsI M MPEBpAIICHUsS SHEPTUU NPU XUMHUYECKUX
peakuusax. TemoBbie 3 (HeKTb XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKOpOCTh XUMHYECKOW peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOpOB. ['oMOreHHbIE
Y TeTepOoreHHble peakuu. Karanus u KaTanu3aTopsl.



ObparuMble ¥ HeoOpaTUMBbIE peakIuu. XHUMH4Yeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMSIOUIME HA MOJOKEHUE XWMHYECKOTO pPaBHOBECHS:
TEMIIEpaTypa, JaBJICHUE U KOHLIEHTpAllMM BEILECTB, y4acTBYHOIIMX B peakuuu. [Ipunmun Jle
[Tarensbe.

OnekrponuTtrueckas gucconuanus. CuiapHble W cliadble  AIeKTposuThl. CTeneHb
nuccormanuu. Cpenga BOOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpalibHAs, 1Ieno4yHas. BoaoponHsli
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiyu nonnoro ooMena.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIHUTENb U
BOCCTaHOBUTENb. lIpomeccsl OKHMCIEHUS M BOCCTAHOBJIEHMs. BakHeiiiue OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO/1 3JIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHHUs BEIECTB M HUX IPEBPAIICHUI: pas3lokKeHHE
MEPOKCUJA BOJOPOJAa B NPHUCYTCTBUM KaTaW3aTOpa, MOJEIM KPUCTALNIMYECKUX PEIIETOK,
NPOBEICHUE pEAaKIUd MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MI0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuueckasi Xumusi.

ITonoxenne HemerawioB B Ilepmoanueckoil cucremMe XxuMuyeckux a3yeMmeHtos JI..
MenneneeBa U OCOOCHHOCTH CTPOCHHSI HMX aToMoB. (DU3NYECKHME CBOICTBA HEMETaJUIOB.
AJToTpOnUsl HEMETAUIOB (Ha MpUMeEpe KUCIOPoia, cephl, hocdopa U yriieposa).

Bopopon. Ilonyuyenue, gusnyeckie U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJUIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIEC 3JIEMEHTBHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOOpOAbl. BakHeNIMe KHUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOMYYeHHs TajdoreHoB. [I[puMeHeHne rajioreHoB u
UX COCIUHEHHI.

Kucnopon, o30H. JlaGopaTopHble W MPOMBIIUIEHHBIE CHOCOOBI MOJYYEHHUs KUCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOWCTBa M INpPUMEHEHHE Kuciaopoga M o30Ha. Oxcuabsl u
MEPOKCHUJIBI.

Cepa. HaxoxneHue B TpHpOE, CHOCOOBI TMONy4YeHHUs, (PU3NYECKHE W XUMHYECKHUE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KUCJIOTBI M UX coir. OCOOGHHOCTHM CBOMCTB CEpHOM KHUCIOTHL. llpumeHeHue cepsl U €€
COCIMHEHU.

A3zor. Haxoxpaenwe B TpHUPOJE, CHOCOOBI MOTy4YeHHUs, (PU3NYECKHE W XUMHYECKUE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIbl a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIM.
Oco0eHHOCTH CBOWCTB a30THOM KHUCTOTHL. [IpriMeHeHHe a30Ta U ero coeAuHeHuH. A30THBIC
yI100peHusl.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3NISCKHEe U XUMHYECCKUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl dochopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopueie ynodpeHus.

VYraepon, HaxoXAeHHWE B MpUpone. AJUIOTporiHble Moaudukaimu. dusznueckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcupa yriaepona(lV), yrompHas kucinota u €€ coiau. AKTUBHPOBAHHBIA YToib, aJcopOIus.
Oyiepensl, rpadeH, yriaepogaHsle HaHOTpYOkH. IIpuMeHeHHMe TNpOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €I0 COSAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (GU3nueckue M XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [I[puMeHeHue KpeMHHUS U €ro
coequHennil. CTEKJ0, €ro MoJy4YeHHe, BUJIbI CTEKIIA.

[Tonoxenue meramioB B [leproauueckoil cucTeMe XUMUYECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. O0mue Gu3nvIecKkue CBOMCTBAa METAIIOB.
[TpumeHeHne MeTaIJIOB B OBITY U TexHUKE. CIUTaBbl METAJLIOB.



DJeKTPOXUMHUECKUI psii  HampspkeHud MetaioB. OOmue crmocoObl  MONydeHUs
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIUTYPrus, diekTpoMmeramutyprusi. [lonarue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHTOB. Harpwii u kanuii: moimydenue, pU3MUEcKue M XUMUYECKHUE CBOWMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapaxkrepuctuka MetaioB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
97eMEeHTOB. Maruuii u Kanblil: mnoiyueHue, (GU3NYECKHEe W XUMHUYECKHE CBOWCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeArHEHUH. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHSI.

AmoMuHUIR: monydyeHue, GU3NYECKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COEAMHEHUH. AMQOTepHbIe CBOICTBa OKCHAAa ¥ TUAPOKCHIA ATIOMHUHHA,
TUPOKCOKOMILIIEKCHI aTIOMUHUS.

OOmass xapakTepucTuka MeTauloB No0ouHbIX mnoarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMbl XUMHUYECKUX JIEMEHTOB.

®uznyeckue U XMMHUYECKHUE CBOMCTBA XpoMa U ero coeuHeHui. OKCHuapl U TUAPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIbHBIC CBOWCTBA.
[TosyueHue u npuMeHEeHUE XpoMa.

Ousnyeckue W XHUMHUYECKHE CBOMCTBA MapraHila M €ro coeavHeHuid. Baxwneimue
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) nu mapranua(VIl). Ilepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

duznyeckue U XUMUYECKUE CBOMCTBA JKene3a U ero coequHeHni. OKCHUbl, THAPOKCUIBI U
conu xxene3a(ll) u xxeneza(lll). [lonyuenue u npumMeHeHHe kKee3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MeU U €€ coennHeHuid. [lonyuenne u npumeHeHue
MeIH U € COeMHEHHUIA.

[{uuk: monyuyenue, pu3nyeckre U XUMUUECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero CoeAMHEHU .

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IpEBpallleHu: H3ydYeHHe
00pa3lloB HEMETaIoB, TopeHue cepbl, (Gocdopa, xkKenmeza, MarHuss B KHUCIOPOJE, U3ydEeHUE
KOJUIEKIMH «MeTayuibl ¥ CIUIaBbl», B3aMMOJCHCTBHE IIENOYHBIX M IIEIOYHO3EMEIbHBIX
METaJUIOB € BOJIOW (BO3MOXKHO MCIIOJIB30BaHHME BHIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJle3a C pacTBOPaMHU KHUCIIOT U IIeJIoueli, KaYeCTBEHHbIE PeaKIIMM Ha HEOPraHNYEeCKHE aHUOHBI,
KaTHOH BOJIOPOJIa MU KaTHOHBI METAJJIOB, B3aUMOJIEUCTBUE THAPOKCUIOB aJTIOMHHUS U LIMHKA C
pacTBOpaMu KHCJIOT W LIeJoueH, pelieHre dKCIepUMEHTAbHbBIX 3a/1a4y 1o TeMaM «['aioreHb»,
«Cepa u e€ coeIMHEHU», «A30T U Qochop U X coeAMHEHUD», «MeTauTbl TTIaBHBIX MOATPYIII,
«Mertanibl MOOOYHBIX MOATPYIIID.

XuMHS U )KU3Hb.

Ponp xumuu B obecriedeHMH yCTOMYMBOTO pa3BUTHA desoBeuecTBa. [loHATHE O HaydyHBIX
METO/JAaX TMO3HAHMS M METOJOJIOTMM HAayyHOTro wuccienoBanus. HayuyHble NpuUHIMIBI
OpraHM3alMi XUMUYECKOro Mpou3BoAcTBa. [IpoMbllieHHbIE CIOCOOBI MOTYUEHUsT BaXKHEHIIINX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMMaKa, CEPHOU KUCIOTHI, MeTaHoa). [IpoMbliuieHHbIE
CIOCOOBbI MOJTYYEHHs] METANIOB U CIUIaBOB. XMUMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nocneacTeus. Poib xuMun B o0ecriedeHn SHepreTHIeckoi 0e30MacHOCTH.

XuMHus W 370poBbe desloBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuia HCIONb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Poiab XxuMuu B o0ecrieueHnn
MUILEBOH Oe30MacHOCTH.

Kocmernueckue u mapgromepHsie cpeacta. beitoBas xumud. IlpaBuna Ge3zomacHoro
UCIIOJIb30BaHUS MPENapaToB ObITOBOM XMMUU B MIOBCETHEBHON JKU3HU.

XWUMHS B CTPOUTEITHLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (LIEMEHT, OCTOH).

XuMHs B CebCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaIbHbIE YI00pEeHHUS.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. MaTepuanbl
JUTS DJIEKTpOoHUKH. HaHoTexHOMIOTHH.

PacuérHnie 3amaun.

Pacuéter: Macchl BemiecTBa WM 0O0BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MAcChl (00BEMaA, KOTHUECTBA
BEIIIECTBA) IMPOAYKTOB PEAKIUH, €CIW OJHO M3 BEIIECTB HMMEET MPUMECH, Macchl (00BEMa,
KOJIMYEeCTBA BEILIECTBA) MPOJAYKTa PEaKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeAes€HHON MacCOBOM J0Jied pacTBOPEHHOTO BEIIECTBA, MACCOBOWM JIOJM W MOJSIPHOM
KOHIIGHTpAIlMM BEILECTBA B PAcTBOpPE, JOJIM BBIXOJIa MPOJYKTAa PEAKIUU OT TEOPETHUUECKHU
BO3MOXKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzamus MeXOpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPraHMYECKOW XMMHH B
11 xmacce ocymIecTBICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK U MOHATUMN, IPUHATHIX B OTJENIBHBIX MIPEIMETaX €CTECTBEHHO-HAYUYHOTO IIHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHajgu3, CHHTE3, KiacCU(UKAIUs, TEPHOJUYHOCTh, HAONIOJACHUE, W3MEPCHHUE,
AKCIIEPUMEHT, MOJICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, 3JEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TOIIbI, PaJMOAKTHBHOCTh, MOJIEKYJIA, YHEPreTHYCCKHA YPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIIECTBA, WJACAIbHBIA Ta3, (U3HYECKUE BEJIMYMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, PJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTreMa, Ouocdepa, MeTaboIu3M, MakKpo- H
MHUKPOIJIEMEHTBI, OCJKH, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOILITUBO, PECYPCHI.

TexHonorus: XUMHU4ECKasi MPOMBIIIIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SUCTBEHHOE TMPOM3BOJICTBO, TMHINEBAasl MPOMBIILICEHHOCTh, (hapMaleBTHUYECKas
MPOMBINIIICHHOCTH, MIPOU3BOJCTBO KOCMETHYCCKUX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIITMOHHBIX MAaTEPHAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

NJAHUPYEMBIE PE3YJIBTATBI OCBOEHMS TPOI'PAMMBI 110 XUMHUH HA
YI'JTYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O OGPA3OBAHUSA
JUYHOCTHBIE PE3YJbTATbI

B COOTBETCTBUHN C CHCTEMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTp}IKTpr JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeAMeTra «XHUMHS» Ha YPOBHE CpeaHero oomero oobpazoBaHUs
BBIJICJICHBI CJICTYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYAIONMMUCS POCCUHUCKON TPaXKIaHCKON
UJEHTUYHOCTHU; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTHU U CAMOONPEAEIEHUIO;
HaJU4Yhe MOTHBAIMM K  OOYYEHHIO; TOTOBHOCTh W  CIIOCOOHOCTh  OOYyYaromuXxcCs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBHJIaMH W HOPMAaMH TIOBEJEHUS; HaIU4ue
MPaBOCO3HAHUS, PKOJIOTHIECKON KYJIbTYPHI, CIIOCOOHOCTh CTABHUThH IEJIM U CTPOUTH KU3HECHHBIC
IUIaHEL.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITA MO3HABATENBHON U MPAKTHUUYECKOM NeATENbHOCTH 00yUaIOUXCcs B MPOIEcce peann3aun
00pa3zoBaTenbHON AESTETHHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTpaxaroT cHOpMUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTUUECKON JCSITEIHPHOCTH O0YJAIOIINXCS B TIPOIIECCE pPeash3aIiuu
06pa3013aTean01?1 JACATCIIbHOCTH, B TOM YHMCJIC B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HAHMSI O0YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY W TIPaBOTIOPSIKY;



MNpEACTAaBJIICHHUA O COLNUAJIBHBIX HOpMax MW IpaBWIaX MCEKINYHOCTHBIX OTHOILIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPHU CO3JAHUM YYEOHBIX MPOCKTOB,
peleHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI JPYIHX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEIHI0 OTE€YECTBEHHOMN
XHMUU,;

YBa)XKEHUSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHIIOKEHUS
XUMHHU, OCO3HAHUA TOIO, YTO HJAHHBIC HAYKHW CCTb PE3YJbTaT MAJIUTCIbHBIX Ha6JIIOI[eHI/II>’I,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAA YYE€HBIX U MPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHaJM3e
uH(GOPMAIIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OlCHUMBATh CUTyallud, CBA3AHHBIC C XHMHUYCCKHUMU ABJIICHHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIEHHUs, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEJACHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3ULIUN
HPAaBCTBCHHLIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUuA HOCJICIICTBI/Iﬁ IMMOCTYIIKOB,

4) popMupoBaHus KyJbTYPbl 310POBbS:

NIOHMMAHUS LIEHHOCTEW 3/10pOoBOro M 0Oe30macHoro oobpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHHsT MpaBmil 0€30macHOTO OOpalieHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIEATEIHHOCTH;

MMOHUMAaHHA [OCHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e301acHoro
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJIEHUS aIKOTOJId,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENIbCKONW JESTEIbHOCTH,
00I111eCTBEHHO T0JIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B pEIICHWH TMPAKTUYECKUX 3a/7ad COLHAIbHOM
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);

UMHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQEeCcCHil pa3NuyHOro poja, B TOM YHCIEe Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHHUH 110 XUMUHU,

YBaXXCHHUS K TPYY, JTIOASIM TPyJla U pe3yabTaTaM TPYAOBOH JAEATeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oynymieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH OOIIEeCTRA;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

AKOJIOTUYECKH TIeJIECO00PA3HOT0 OTHOIICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHMS
JKHU3HH Ha 3eMIIe;

IIOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOrH4YCCKHUX HpO6J’ICM, BIIMAHUS DKOHOMHNYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HaHUuA HeO6XOJII/IMOCTI/I HUCITOJIB30BAHUA JIOCTI/I)KGHI/Iﬁ XUMHU IJId PEIICHHA BOIIPOCOB
paLuOHAIBHOIO IIPUPOLOIOIL30BAHNA,

AKTUBHOTO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOIIEeW MPUPOIHON cpene,
YMCHUSA MPOTrHO3UPOBATH H€6HaFOHpI/ISITHI:Ie 9KOJIOTUYCCKUC MOCICACTBUA MPCANTPUHUMACMbBIX
JIEUCTBUI U MPEIOTBPAILLATH HX;



HaJIU4Ms PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHUs, JKOJIOTMYECKOM KYJIbTYPBI, OIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJCTBOBATHCS HMH B
MIO03HABATEIbHOM, KOMMYHUKATUBHON M COIIMAJIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOUH;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HayKu U
0OLIECTBEHHON IIPAKTHUKH;

IOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIIIJICHHUS, CO3JaHUHU LEJIOCTHOTO MPECTABICHUS 00 OKpYKaroIeM
MHUpPE KaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: IpoodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOexXIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUM JUISI COBPEMEHHON LUBWINM3ALMUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYpPBI, B pEIIEHUH IT100aIbHbIX IPOOIEM YCTOMUMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPEBOH,
HHEPreTUUECKOM, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00eCreyeHn! YCIIOBUH YCIIEIIHOr0 TPy/la U SKOJIOIHYECKH KOM(POPTHOM JKU3HU KaXKJOro YieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJNOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHMS JUIS
aHau3a U OOBACHEHMs SIBJICHUI OKpYXKAIOIIEro MHpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
yYMEHHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUIsl pELIEHUS IpoOiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALHAX;

MHTEpeca K TO3HAHUIO, UCCIIE0BATEIbCKOM AESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJyYCHHIO HOBBIX 3HAaHMW II0 XHMHHM B COOTBETCTBUHM C JKM3HECHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3MyHbIX cdepax MpodeccHoHaNbHON
JeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe Pe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o01m1ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe TSI (POPMHPOBAHUST MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUTUINHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTeMa, HAYYHbIH (aKT, IPHUHIIUII, TUIIOTe3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOIIOIeHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHe);

VHHUBEpCcaJdbHble  y4eOHbIe  JeHcTBUS  (MO3HaBaTelIbHBIE,  KOMMYHUKATHUBHEIE,
perynatuBHbIe), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAJIBHOM KOMIETEHIIMH 00y4aroIuxcs;

CIIOCOOHOCTh ~ OOyHarolIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBUS B IIO3HABATEIHHOW U
COIIMAIbHON ITPAKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH H PETYJISTUBHBIMH JICHCTBUIMHU.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l cTBUS

1) 6a30Bble JJOrMYecKHUe AeCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UpPOBATh MpPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;



ONpEAENATh LEIN JAEATENbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUM MX JOCTHUKEHMUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIHOCTHU C ITOCTABICHHBIMHU LIEIISIMU;

UCIOJIb30BaTh IIPU OCBOCHMM 3HAHUW HPUEMBI JIOTMUECKOTO MBILUICHUS: BBIIEIATH
XapakTepHble MpPHU3HAKKM MOHATHUM M yCTaHAaBIMBaTb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MTOHATUS JJI1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHU;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIMM;

YCTAaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXKIEHUS (MHAYKTUBHBbIC, JEAyKTHBHbIE, I10 aHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSATHh B IIPOLECCE MTO3HAHUS MCIIOJIb3YyEMbIE B XMMHUHM CHMBOJIMUECKUE (3HAKOBBIE)
MO/JIeJH, IPeoOpa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TP PELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE INPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XUMUYECKHUX PEAKIIUM.

2) 0a3oBbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUA, MHCIOJIb30BaTh IIOCTaBJIEHHbIE MU
CaMOCTOSITENIEHO C(hOpMyITUPOBAHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEIACHUSI YUYEHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOJATh 32 XOJOM IIpOLecca, CaMOCTOSTENIbHO
NPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0O0OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
IPOSBIATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JUTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble mocobus, pecypcbl HMHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynUpoBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NPH IOHMCKE U O0TOOpe
uH(popMaluu, HE0OXO0AUMOM /1715 BBITOJHEHUS YUe€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANbHYIO (OpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3aJ]aBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aeMOl TEMBI B X0/1€ AHasiora U/UiHl JUCKYCCUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHS] OTHOCUTEIBHO BHIIIOJIHEHHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMENl pe3yabTaTOB MO3HABATEIBHOW AEATEIBHOCTH, IOJIYUYEHHBIX
CaMOCTOSITENIbHO MJM COBMECTHO CO CBEPCTHHUKAaMHM IPH BBIIOJHEHUH XMMHUYECKOIO
HKCIIEPUMEHTA, NPAKTUYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanu3alu y4yeOHOro MpoekTa,  (HOpMyIHpOBaTh BHIBOJABI MO pe3yiabTaTaM MpPOBENEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYK/AECHHS 1 0OMeHa MHEHUSIMH.

PeryasiTuBHBIE yHHBepcaabHble yueOHbIe AeiicTBUA:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESATEIBHOCTH,
ompenenss e€ Ieau W 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JCHCTBUH HPHU BBHINOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYIIECTBJIATH CAMOKOHTPOJIb I€STEIBHOCTU Ha OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenMeTHbIe pe3yNbTaThl OCBOSCHUS MPOrPAMMBbI IO XMUMUU Ha YriayOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHE Ui y4eOHOro mpeaMera
«XUMHS» HaydHbIE 3HAHUSA, YMEHHS U CIOCOOBI JIEHCTBUH IO OCBOEHHUIO, UHTEPIpPETAINH U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH MO MOJTYyYEHHUIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HAaHUW B PA3IMYHBIX y4EOHBIX CUTYyallUsiX, a TaKKe€ B pPEaJbHBIX JKU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C XuMHeH. B mporpamme mo XuMuM MpeAMETHBIE PE3yJbTaThl MPEACTABJICHBI 10
rojiaM U3y4eHus.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPAXkKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABJICHHUI: O MECTE M 3HAYEHMH OPraHWYeCKOW XHMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ POoJH B 00€CTICUeHUH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA B
peltieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€3011aCHOCTH, B Pa3BUTHU
MEIMIIMHBI, CO3JaHHM HOBBIX MaTEpPHAaliOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeUCHUU
palMoOHATIBLHOTO MPUPOIONONIB30BaHUA, B (HOPMUPOBAHUM MUPOBO33PEHUS M OOIIECH KYIbTYphI
YeNoBeKa, a TakKKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAEeT: OCHOBOIOJATaroIINe
MOHATHSA — XHUMHYECKHH DJIEMEHT, aTOM, SAApO M DJICKTPOHHAas o0oJIoUKa aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMa, TMOpUIU3AIUs aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEIeT,
(GyHKIMOHATBHAS TPYIIA, paJuKal, CTPYKTypHbIe (HOopMyibl (pa3BEPHYTHIE, COKpAIIEHHEBIE,
CKEJTICTHBIE), M30MEpHUsl CTPYKTYpHAas M MPOCTPAaHCTBEHHas (reoMeTpUyecKas, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOJIOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpraHWYECKUE COEAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIE
COCTMHECHUS; TEOPUH, 3aKOHBI (mepuomudeckuii 3akoH JI. M. MeHnmeneeBa, Teopusi CTpPOCHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS] W TPEBPAIIECHUS DSHEPTUU TIPH XHUMHYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllle B OCHOBE MOHHUMAaHUs
NPUYMHHOCTH M CHUCTEMHOCTH XUMHWYECKHMX SIBIICHUM, TPEACTABICHUS O MeXaHu3Max
XUMUYECKUX pPEaKUuid, TEPMOJMHAMUUECKMX W KHHETHMUYECKMX 3aKOHOMEPHOCTSX HUX
MPOTEKaHUsA, O B3aMMHOM BIIMSHHH aTOMOB M TPYIIl aTOMOB B MOJIeKyJax (MHIYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronorudeckue cBeqeHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301TaCHOM HCITOJIb30BaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON JMeATEeNhbHOCTH YENIOBEeKa, OOIMUX HAYYHBIX MPUHIUNIAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOIa, epepadoTKu HedTH);

COPMUPOBAHHOCTh ~ YMCHHI:  BBISBISATH  XapaKTepHbIE  MPU3HAKK  TOHSTHIA,
YCTaHaBIMBATBUX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHUS IPU OIKUCAHHUU
COCTaBa, CTPOEHUS U CBOMCTB OPIraHUYECKUX COCAVNHEHUN;

c(hOopMUPOBAHHOCTh YMEHU:



UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTABJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTAaBJIATh ~YPaBHEHUS XUMHUYECKHMX pEAKUMH M  pacKpblBaTh UX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKLUH IOCPEICTBOM  COCTABIEHHSI  3JIEKTPOHHOI'O
OamaHca ATHX peakUWid, peakIuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKHUX BEIIECTB U1 WJUIIOCTPAlUM  HX
XMMHUYECKOI'0 ¥ POCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAIIC)KHOCTh U3YUYECHHBIX OPTraHUYECKUX
BEIIIECTB I10 UX COCTaBY M CTPOEHUIO K OIPEeNEHHOMY KJIacCy/TpyIIie COEAUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIC HA3BaHUS
JUIs  OTAENbHBIX MPEICTABUTENIEH OPraHUYeCKUX BEIIEeCTB (ITUJICH, alleTWIEH, TOJYyoJl,
TJIMIEPUH, STWICHTIUKONIb, (eHos, (OpMaIbICTHA, AaleTalbJerusl, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCJIOTa, CTEapUHOBAas, OJICMHOBAs, MaJlbMUTUHOBAs KHUCIIOTHI, TJIUIMH,
aJlaHWH, MaJIbTO3a, GPPYKTO3a, AHUIIMH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOII U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHUS ONPEAENATh BUJA XUMHUYECKOW CBSI3M B OPraHUYECKHX
COEIMHEHUAX (KOBaJIEHTHAsl U MOHHAsS CBA3b, G- U M-CBA3b, BOAOPOHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHUS INPUMEHATH IOJIOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. BytiepoBa st 0ObsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTb COCTaB, CTPOCHHE, (PUINYECKUE U
XMMHUYECKHE CBOMCTBA TUIINYHBIX IPEACTaBUTENCH pa3IMYHbIX KJIACCOB OPraHUUECKUX BEIIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJIKaJIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AJlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(QHUPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIKCAXaPUJIOB),
WITIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXAYy HHMMU YPaBHEHUSMHM COOTBETCTBYIOIIHUX
XUMHYECKHX PEaKIUil ¢ UCTIONBb30BaHUEM CTPYKTYPHBIX (OPMYIT,

c(OPMHPOBAHHOCTh YMEHHUS MOATBEPKJIaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHONW CIOCOOHOCTH OpPraHMYECKHX COEAMHEHMH OT KpaTHOCTU M THUIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTEepU30BaThb MCTOYHUKH YTJIEBOJOPOIAHOIO CBIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM W MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh BJQJIEHUs] CHCTEMON 3HAaHUM O €eCTECTBEHHO-HAY4HbBIX MeEToJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIMPOBAHUH, OKCIIEPUMEHTE (peallbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHsSI ~ NMPHUMEHSATHOCHOBHBIE  ONEpAallMd  MBICITUTEIHLHON
NEeSTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTeMaTH3alluio, BBISBICHHE
NPUYHHHO-CJICICTBEHHBIX CBSI3€H — /ISl M3YYEHUsI CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C TOHATHSAMH U
NPEJCTaBICHUSIMU  IPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
NOHUMAaHMs CYIIHOCTH MaTepHaJIbHOIO €IMHCTBA MHpA, UCIOJIb30BATh CHCTEMHBIC 3HAHUS IO
OpPraHUYeCcKON XUMHH ISl OOBSICHEHHS W TIPOTHO3HPOBAHUS SIBICHUH, HMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHUPOBAHHOCTh YMEHHHU: TPOBOAUTH PACYETHI IO XHMHYECKHM (opMmyram u
YPaBHEHHMSIM XUMHUECKUX PEaKIHil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAapPAaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacyéThl MO HAXOXKACHUIO XUMHYECKOW (hOPMYIIBI BEIIECTBA IO M3BECTHBIM MACCOBBIM JIOJISIM
XMMHYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, aHAIW3UPOBATh U OLEHUBATH C MO3MLIUH
9KOJIOTUYECKOI 0€30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHOW JESATEIBLHOCTH



4eJ0BEKa, CBA3aHHOM C TmepepadOTKO BEIIeCTB, HCIOJIb30BATHIIONYUYCHHBIC 3HAHHS IS
IPUHATHS TPAMOTHBIX PEIIEHUH TPo6IeM B CUTYalUsIX, CBSI3aHHbBIX C XUMHEH;
c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIH
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYEHUE CBOMCTB OpraHMYECKHX BEIIECTB, KAUECTBEHHBIE PEaKIIUU
YIJIEBOAOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pellIeHHe OSKCIEPUMEHTAIbHBIX 3aJad [0 PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOio/ieHreM TpaBwi  0e30macHOro  oOpamieHust ¢ BEIECTBAaMH M J1a0OpPaTOPHBIM
o0opynoBanueM, (opMyJaupoBaTh IE€lIb HMCCIECJOBAHUA, NMPEICTABIATh B pasMyHON (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;
c(OPMHPOBAHHOCTb YMEHHIA:

coOuIroIaTh MpaBUJIa HKOJOTHYECKH IIEJIECO00Pa3HOTo MOBENEHHs B OBITY U TPYIOBOM
JEATEIIBHOCTH B LEJIAX COXPAaHEHUS CBOErO 3J0pPOBbs, OKPYXKAlOUIEW HPUPONHON Cpenbl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTb TOKCHUYECKOIO ACUCTBHS HA JKUBBIE OPraHU3MBbI ONPEIECIEHHBIX
OPraHUYEeCKHUX BEIIECTB, MOHUMAas cMbIci noka3aress [1J1K;

aHaJM3UPOBaTh  LI€JIECOOOPAa3HOCTh  NPHUMEHEHHS  OpPraHWYEeCKMX  BEIeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(OPMHUPOBAHHOCTh YMEHMH: OCYLIECTBIATH IeJICHANPaBIEHHbI IMOMCK XMMHUYECKOH
UHPOpPMALIUK B PA3IMYHBIX MCTOYHMKAX (HaydHas W ydeOHO-HAaydHas JUTEparypa, CpeicTBa
mMaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH aHAJIU3UPOBATh XHMUYECKYIO
uH(popMalLnio, rnepepadarbiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUU C MOCTABJIEHHOW Y4eOHOM
3aJiauen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHMsS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEJCTABICHHUH: O MaTepHAIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HAaBAa€MOCTHU SIBJICHUI NMPUPOJIbI, O MECTE€ U 3HAYEHUM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUH MPOOJIEM HKOJIOTHUECKOM,
HHEPreTUYECKO M THIEeBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/1aHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECHNEYEHUH  palMOHAIBLHOIO
IPUPOIONOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYyphl UEIOBEKa, a TAKKe
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/10POBBIO M IPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJATAOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBL, SJIEKTPOHHAs: 000JI0YKa aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOEC M BO30YXJEHHOE COCTOSHHS aToMa, THOpHIM3aLUs
aTOMHBIX OpOuWTaself, HOH, MOJEKYla, BaJEHTHOCTb, JJIEKTPOOTPHULATENLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJECHTHAas, HWOHHAs, MeTa/InyecKas, BOJOPOIHAA),
KpUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEaKLus, pPacTBOp, AJIEKTPOJIMTHI, HEIIEKTPOJUTHI,
AIIEKTPOJINTUYECKAsT ~ AMCCOIMAINS, CTENeHb JMCCOLMALMK, BOJOPOIHBIA  IOKa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOM 3PPEKT XMMUUECKON peakiiy, CKOPOCTh XUMUYECKOH
peakiuy, XUMHUYECKOE paBHOBECHE; TEOPHUM U 3aKOHBI (TEOpUsl AIIEKTPOIUTUUYECKOU
quccouuanuy, nepuoandeckuii 3akon [[.J. MenneneeBa, 3aKk0OH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHHUS U TMPEBpAIllEHUs] HEPIHMHU MPU XUMHUYECKUX pPEaKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE NMOHUMAaHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHUX SIBJICHUI; COBPEMEHHBIE INPEICTABICHUS O CTPOCHHMM BELIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; TMPEICTaBICHHUS O MEXaHU3Max
XUMHUYECKMX PpEaKUMH, TEPMOJMHAMUYECKMX M KHMHETUYECKHMX 3aKOHOMEPHOCTAX HX
IIPOTEKaHUsA, O XHMMHYECKOM DPABHOBECHH, pacTBOpaXx M  JHUCIEPCHBIX  CHCTEMAX;
(akTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJIyYEHUH U O€30MacCHOM HCIOJIb30BAHUU



BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON AESITETbHOCTH 4YEIIOBEKa,
00IIMX HAYYHBIX MPUHIIUAIIAX XKUMHUYECKOTO IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKU TOHATUMN, YCTaHABINBATh
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IMPHU ONHCAHUU HEOPTaHUYECKHX
BEILECTB U UX IIPEBPALLECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIB30BaTh XMMHYECKYH) CHMBOJIMKY JUJISI COCTaBIICHUS
dbopMyNl BENIECTB W ypaBHEHUH XHUMHUYCCKUX PEAKIUI, CHCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHalibHbIE Ha3BAHUS OT/ICIBHBIX BCILECTB;

c(hOpPMUPOBAHHOCTh YMEHUS ONPEENISATh BAIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKHX
3JIEMEHTOB B COCAMHEHUSAX, BHJ XMMHYECKOW CBsI3U (KOBAJCHTHAs, MOHHAs, METAJLTMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT BHJAA
XUMHUYECKON CBS3M U TUINA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H;

c(OPMUPOBAHHOCTh YMCHHH: KIACCH(PUIIMPOBATh: HEOPraHWYECKHE BEIIECTBA IO HX
COCTaBY, XMMHMUYECKHE PEAKIMU IO PA3IUYHBIM NMPU3HAKAM (YUCIY U COCTAaBY pearupyroIux
BCIICCTB, TEIUIOBOMY J3(PQEKTy peaklnud, H3MEHEHHUIO CTENEHEH OKHUCIICHUS JJIEMCHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa U JPYTHe); CaMOCTOSTENIbHO BbIOMpATh OCHOBAHHS H
KPUTEPUU IS KIIACCU(PUKALINN U3YUIaeMbIX BEIICCTB U XMMHYCCKHUX PEaKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuoguueckoro 3akona JI. W.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTCIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKT€PU30BaTh IEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XHUMUYECKHX JJIEMEHTOB IepBOro—4eTBEpTOoro mnepuonoB Ilepuogmueckon cucremsr JI.HM.
MenpeneeBa, UCMONAb3Ysl MOHATHS «IHEPrETUUECKUE YPOBHUY», «IHEPrE€TUYECKUE MOLYPOBHUY,
«S-, p-, d-atoMHBIC OpOWTATM», «OCHOBHOE U BO30YXIEHHOE SHEPreTHUECKHE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHUMHUYECKHUX OJJIIEMEHTOB M WX
COEMHEHU 10 nepuogaM U rpynmam llepuoguueckoii cucremst /. . Menaeneesa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 2JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh yYMEHHUMW: XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE
CBOICTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOW CBS3U
MEXK]1y HEOPTAaHUYECKUMU BEIIECTBAMU C IIOMOLIBI0 YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX
pEeaKIuii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuil MOCPEICTBOM COCTABJICHHS DJEKTPOHHOTO OanaHca ITUX PEaKlMi; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKPalIEHHBIX HOHHBIX YpaBHEHH; peakiuit
TUAPOJIN3a; peaKIMii KOMIUIEKC 000pa3oBaHus (Ha MpUMeEpe THUIAPOKCOKOMIUIEKCOB ITMHKA H
ATIOMUHHUS);

c(hOpMUPOBAHHOCTh yMEHHUSI OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHYECKUX
peakuuMii ¢ Yy4€TOM HX DJHEPreTHYECKHX XapAKTEPUCTHUK, XapaKTEP H3MEHEHUS CKOPOCTH
XUMHUYECKOW pPEaKIMU B 3aBHCHMOCTH OT Pa3JIMYHBIX (DaKTOPOB, & TAKKE XapaKTEP CMEMICHUS
XUMHUYECKOTO PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zAeicTuii (mpunun Jle [llarensbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMHUYECKHE PEAKIINH, JIKAIUE B OCHOBE
MPOMBINIJICHHOTO TIONYyYEHUS CEepHOW KHCJIOTBHI, aMMHaKa, OOIUe Hay4HbIe MPUHITUITBI
XUMUYECKUX TPOM3BOJCTB; IEIEeCO00Pa3HOCTh TPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIONB3a;

c(hOpMUPOBAHHOCThH BJIAJICHHS CUCTEMOM 3HAHUI O METOJ/IaX HAYYHOTO TIO3HAHUS SIBJICHUI
OpUpoAbl — HAOMIOJEHWE, UW3MEpPEHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peanbHBId U
MBICJICHHBIN), HUCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHUS MPHUMEHSATh 3TH 3HAHHS TPHU
OKCIIEPUMEHTATHLHOM WCCIEAOBAHUN BEIIECTB M IS OOBSCHEHHS XHUMHYECKUX SIBICHUH,
HMMEIOLIUX MECTO B MPUPOJIE, TPAKTUUECKON IEATEIIbHOCTH YE€JIOBEKA U B IOBCETHEBHOM KU3HU;



c(OpPMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSMU U
MPEJCTaBICHUSIMU JIPYTHMX €CTECTBEHHO-HAYYHBIX MPEAMETOB st 0Oojiee OCO3HAHHOTO
MOHUMAaHUS MaTePUAIBHOTO €IMHCTBA MUDA;

c(hOpMHUPOBAHHOCTh YMEHHUS NMPOBOJUTH PACUYETHI: C UCTIOIB30BAHUEM MOHATUN «MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE» M «MOJIIpHAsi KOHIICHTPALIKs»; MACChl BEIECTBAa WM 00bEMa Taza
[0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHU
BEIIIECTB; TEIUIOBOTO 3(PdeKTa peakunu; 3HAaYCHUs BOJOPOTHOTO IOKA3aTelNsl pAaCTBOPOB KUCIOT
U 1IeNouel C M3BECTHOM CTENEeHbI0 TUCCOLMAlUU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
IPOJYKTA PEaKLMH, €CJIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOPA C ONPEICIEHHOM
MaccOBOM J10JIed pacTBOPEHHOTO BELIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); II0JIU
BBIXO0/Ia TPOJIYKTA PEAKIIUU; OOBEMHBIX OTHOILIEHUHN T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
AKCIIEPUMEHT (IIPOBEJICHUE pEaKLMii HOHHOIO OOMEHa, MOATBEPKICHNE KaYECTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C MTOMOILBI UHIUKATOPOB,
W3YYCHHUE BIUSHUS PA3IHYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIMH, peIIeHUue
SKCIIEPUMEHTANBHBIX 3a7au Mo TemMaMm «Mertamibs» u «HeMeramns») ¢ coOnMOAeHHEM MpaBUIl
Oe3omacHoro oOpaleHus C BemecTBaMHU M JIAbopaTOpHBIM 000pyIOBaHUEM, (HOPMYITHPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OIICHUBAThH UX JTOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHHUU: COOII0ATh MpaBUja MOJIb30BAHUS XUMUYECKOU MOCYION U
nabopaTopHEIM 000pyOBaHNEM, OOpAIeHUs C BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIUSIMU
M0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMUYECKU IIeJIeCO00pa3HOro
MOBEJCHUSI B OBITY M TPYIOBOM JEITEIBHOCTA B IEISIX COXPAaHEHUS CBOErO 370pPOBBS,
OKPY’KalIllel NPUPOAHOW cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh
OTMaCHOCTh TOKCHYECKOTO JEHCTBHSI Ha KUBBIE OPTraHWU3MBI OIPEACIEHHBIX HEOPTaHUYECKHUX
BEILECTB, TOHMUMAs cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(popMalIrio, repepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHH C MOCTaBICHHON yueOHOMH
3a/1a4en.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJuaun4yecTBO 4acoB
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Pa3nes 1.Teopernyeckue 0CHOBBI OPraHU4eCKOil XUMHH
11 g%iiﬁeﬂz%%Frzliﬁiﬁ?;iﬁf;;ﬁgﬁﬁ IXI M. 3 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
11db-bd13-0800200c9c10/
byrneposa
Wroro mo pazneny 8
Pa3nea 2.¥YrieBoaopoast
21 [TpenenbHbIE YII€BOIOPOIBI — AIKAHBI, 5 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
HUKJIOAIKAHBI 11db-bd13-0800200c9c10/
29 HenpenenbHble yriieBo1OpOIb: aJIKCHBI, 14 1 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
aJKaJaueHbl, ATIKUHBI 11db-bd13-0800200c9c10/
23 ApoMaTiHeckie yIIeBOTOpOEI (apeHsi) 8 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
11db-bd13-0800200c9c10/
24 [TpupoaHbIe HCTOYHUKHU YTIIEBOJIOPOIOB U 4 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
uX nepepadoTka 11db-bd13-0800200c9c10/
25 TaforeHNPOM3BOMHbIE YIIEBOTOPOIOB 4 1 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
11db-bd13-0800200c9c10/
Hroro no paznery 35
Pasnen 3.Kuciiopoacoaep:xaniue opranniecKue CoeAUHEHNS
3.1 Crmpror. deron 11 1 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
11db-bd13-0800200c9c10/
- E:fo?]iHEZI;IéfH?Bﬁ:ieuiﬁgT:f%zg;ZI ’1 . htp:/ischool-collection.edu.ru/catalog/rubr/d05469af-69bd-
11db-bd13-0800200c9c10/
3¢upsl. XKupbl
3.3 Vriesoms: 9 1 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
11db-bd13-0800200c9c10/
Hroro no pazaeny 41
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Pa3znen 4.A30Tconep:kaniue Oprannyeckre coeJuHeHust

http://school-collection.edu.ru/catalog/rubr/d05469af-69hd-

4.1 AmuHbl. AMHUHOKHMCIOTEI. benkn 12 2 11db-bd13-0800200c9c10/
Uroro no pazneny 12
Paspnen 5.BbicokoOMOJIEKYISIpPHbIE COeIMHEHUSA
5.1 BbICOKOMOTEKYIAPHbIE COCTMHEHUA 5 1 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
11db-bd13-0800200c9c10/
Hroro mo pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 6
ITPOI'PAMME
11 KJIACC
KoauuecTBo yacoB
i/ri HaumeHoBaHue pa3aesioB M TeM NMPOrPaMMbl Beero l}lgj:;: ?g:;fg;?;;fnﬁ?gsg;;ég
padoThI

Pasnen 1.TeopeTuueckue 0CHOBbI XUMHU

Crpoenue atoma. Ilepnoanueckuii 3akoH U
1.1 Tlepuoamnueckas cuCTEMa XUMHUYECKUX 9
anemenToB /I. 1. Menaeneera

http://school-collection.edu.ru/catalog/rubr/d05469af-69hd-
11db-bd13-0800200c9c11/

19 Crpoenue BerectBa. MHOr00oOpasue 11 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
"~ | BelecTB 11db-bd13-0800200c9c11/
13 XuMudecKie peaKi 19 3 http://school-collection.edu.ru/catalog/rubr/d05469af-69hd-
' peakil 11db-bd13-0800200c9c11/
Hroro no pasneny 39
Pa3nea 2.Heopranuyeckasi Xumusi
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
2.1 | Hemerams: 31 3 11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69hd-
2.2 | Meraum 23 2 11db-bd13-0800200c9c11/
Wroro no pazneny o4

Pa3zpgen 3.XumMus u :Ku3Hb
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31 Metop! O3HAHUS B XUMUH. XUMUS U 9 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
KHU3Hb 11db-bd13-0800200c9c11/

Hroro mo pazneny 9

OBUIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOI'PAMME

INOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KoumngecrBo yacoB
lij‘i Tewa ypoxa Bcero Km:lg’: " 1;11531]:1:: H3§:€!T:Hﬂ
padoTsl padoThl

1 [Tpenmer u 3HaueHue OpPraHUYeCcKO XMMHHU, PEACTaBIEHUE 0 MHOTOOOpa3uu OPraHMYeCcKuX 1 04.09
COCIMHEHUI

5 DIIEKTPOHHOE CTPOEHHUE aToMa yriiepoia (OCHOBHOE U BO30OYXAEHHOE COCTOsIHUS). BaneHnTHbie 1 06.09
BO3MOYKHOCTH aTOMa yIiieposa

3 XUMHUYECKas CBsI3b B OPraHMUECKUX COCAMHEHUSX. MeXaHU3MbI 00pa30BaHUs KOBAICHTHOM 1 06.09
CBSI3H, CIIOCOOBI pa3pbiBa CBs3EH

4 Teopus crpoenust opranndeckux coequnennii A. M. byrneposa 1 11.09

5 Bunas! uzomepun: CTPYKTYPHas, IPOCTPAHCTBEHHAS. OneKTpoHHBIE H3PPEKTH B MOJIEKYIIax 1 13.09
OpPraHUYECKHUX COeTUHEHHUN

6 [pencraBnenue o knaccudukanyu U cucremarnieckas HomeHknatypa (IUPAC) oprannueckux 1 13.09
BEIIIECTB

7 Knaccudukanus peakuuii B opraHu4eckoi XuMuu 1 18.09

8 CucremaTtu3zaiys ¥ 0000IIeHHe 3HAHNUI 110 TeMe. BXoiHas KOHTpoJIbHAs paboTa. 1 20.09

9 AJKaHbI: TOMOJIOTHYECKUH psij, o01mas ¢popMyia, HOMEHKIATypa U U30MEpHsl, FIIEKTPOHHOE U 1 20.09
IPOCTPAHCTBEHHOE CTPOESHUE MOJIEKYJI

10 ®dwusnyeckHre U XUMHUUECKUE CBOICTBA AJIKAHOB 1 25.09

11  Haxoxnaenue ajakaHoB B npupojae. CriocoObl MoJydeHus U IPUMEHEHUE aIKaHOB 1 27.09

12 Huknoankansl: oomas popMmyiia, HOMEHKIATYpa U H30MEpHs, 0COOEHHOCTH CTPOCHHS U 1 2709
XMMHYECKHX CBOMCTB, CIIOCOOBI MOJyYEHHsI U IPUMEHEHUE

13 | Pemenue pacu€THBIX 3a/1a4 Ha ONpPEAEICHUE MOJIEKYISIPHON (hOPMYJIIbl OPraHUYECKOr0 BELIECTBA 1 02.10



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/

10 MAaCCOBBIM JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIIMX B €ro cocras. CucreMarusanus u
000011IeH1E 3HAHUU T10 TEME

AJKEeHBI: TOMOJIOTUYECKUI psiJl, 001ast popmyiia, HOMEHKIIATYPa, JEKTPOHHOE U

14 IPOCTPAHCTBEHHOE CTpoeHue MoJIeKyJl. CTpyKTypHasl U LIUC-TPaHC-U30MepUsl AJIKEHOB . 04.10
15  ®wusnueckue U XUMUYECKHUE CBOKMCTBA alkeHOB. [IpaBmiio MapkoBHUKOBA 1 04.10
16  CmocoObl mosydeHUs ¥ MPUMEHEHHE aJIKCHOB 1 09.10
17  Tlpaktudeckas pabora Ne 1 mo teme "[lonyuenue sTuieHa U U3y4eHHUE €ro CBOUCTB" 1 11.10
18 | Pemenme pacu€THBIX 3a7a4 Ha OMPEICICHHE MOJICKYIISIPHON (OPMYJIIBI OPraHMIECKOTO BEIIECTBA 1 11.10
19 AJNKanueHsl: CONpsHKEHHBIE, U30JIMPOBAaHHbBIE, KyMyIHpoBaHHBIE. OCOOEHHOCTH 3JIEKTPOHHOTO 1 16.10
CTPOCHUS
20 | XuMuueckue CBOMCTBA CONPSHKEHHBIX TMCHOB 1 18.10
21  CnocoObl mody4YeHHs U IPUMEHEHHE ATKaJHEeHOB 1 18.10
29 AJKUHBI: TOMOJIOTHYECKUH psil, 001as popmyiia, HOMEHKIJIATypa, SJIEKTPOHHOE U 1 2310
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, U3UIECKHE CBOMCTBA
23  XWMHYECKHE CBOWCTBA AIKWHOB 1 25.10
24  KauecTBeHHbIE peaKIMM Ha TPOHHYIO CBSI3b 1 25.10
25  CnocoObl oJy4eHHs U IPUMEHEHHUE aJIKUHOB 1 08.11
26 | Pemenue 3agau: pacy€Thl 0 YPAaBHEHUIO XUMUUYECKON pPEaKLIUU 1 08.11
27 | CucreMaru3aius u 0000IIeHNe 3HAHUH 110 TeMe 1 13.11
28 ApEeHBI: TOMOJIOTHYECKUH psifl, 0011ast hopMyia, HOMEHKIATypa. DJIEKTPOHHOE U 1 15.11
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ O€H30JI1a M TOJTyouIa, UX (PU3NIECKHE CBOMCTBA
29 | XuMHYecKue CBOWCTBA apEHOB: PEAKIIMH 3aMEeIeHUs 1 15.11
30  XwumuyeckHe CBOWCTBA ApEHOB: PEAKLIMHU MPUCOEANHEHHSI, OKUCIEHHE TOMOJIOrOB OEH30I1a 1 20.11
31  OcobeHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA 1 22.11
32  Pemienue pacy€THBIX 33/1a4 Ha OIpeIesieHue MOJIEKYISIpPHOI (POPMYIIbl OpraHUYECKOT0 BEIECTBA 1 2211
33  CnocoObl mosy4eHHs U MPUMEHEHUE apeHOB 1 27.11
34  T'eHernyeckas CBS3b MEXJy Pa3JIMYHBIMH KJIACCAMU YTIIEBOJIOPOJIOB 1 29.11
35  Pacu€rpl Mo ypaBHEHUSIM XUMHUECKUX peaknuid. CrucremaTn3anus U 0000IeHre 3HaHUH 10 TeMe 1 29.11
36 | Ilpuponansrii ras. [Tomyrasie HeTsIHBIE Ta3bI 1 04.12
37 | KameHHBIN yTroib ¥ MPOAYKTHI €ro mepepadboTKu 1 06.12




38 | Hedtb u criocoOb! e€ mepepaboTku. [IpumMeHeHne npoyKToB nepepadoTku HedTH 1 06.12
39 T'eHernueckas CBs3b MEXKIY PA3TMYHBIMU KJIACCAMH YTJIEBOIOPOIOB 1 11.12
40 | ['a;moreHONPOM3BOIHBIC YTIICBOIOPOIOB: JJIEKTPOHHOE CTPOCHHUE; PEAKIIMH 3aMEIICHHUS TaJIoTeHa 1 13.12
a1 [elicTBre mienoyei Ha rajloreHpon3BOIHbIE. B3anmoielicTBrE TUTaioreHalKaHoB ¢ MarHueM U 1 13.12
[ITHKOM
42  Cucrtemaruzanus u 00001eHue 3HaHUH 110 paszaerny "YrieBogopo s 1 18.12
43 | KontposbHas padora Nel mo teme "YraeBogopoabr"” 1 20.12
44 [IpenenbHble OHOATOMHBIE CIIUPTHI: TOMOJIOTHYECKUH psfl, 001Iast popMyiia, CTpOEHHE MOJIEKYII, 1 20.12
U30MepHsi, HOMEHKJIATypa, Kiaccuuranus, GU3nIecKrue CBOHCTBA
45  XumHuecKre CBOMCTBA MPENEIbHBIX OJJHOATOMHBIX CIIUPTOB 1 25.12
46  CriocoObl mosydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB 1 27.12
47  Ilpoctbie 3¢upbl: HOMEHKIIATYpa U H30MepHs, 0COOCHHOCTH (PU3NUECKUX M XMMUYECKHX CBOHCTB 1 27.12
48  MHOroaToMHbIE CIIUPTHI: STHJICHTIMKOIb U TIUIEPHH, UX (U3NIECKHUE U XUMUYECKHE CBOWCTBA 1 10.01
49  CriocoObl nostyuyeHust 1 IpUMEHEHHE MHOT0aTOMHBIX CIUPTOB 1 10.01
50 | ®deHon: cTpoeHUE MOJIEKYJIbl, GU3NUECKHE CBOWCTBA. TOKCMYHOCTH (peHoIa 1 15.01
51 | Xwumwuyeckue cBoWcTBa QeHona 1 17.01
52 CnocoObl osTy4eHHs U IpUMeHeHue peHosa 1 17.01
53  Ilpakrtuueckas pabota Ne 2. Pemenue skciepuMeHTaNIbHBIX 3a/1a4 110 TeMe "CrupThl U peHob!" 1 22.01
54 | Cucrematu3anus u 0000IIeHNE 3HAHUH 110 TeMe 1 24.01
55 AJNBIIETHIB M KETOHBI: SJICKTPOHHOE CTPOCHHE KapOOHUIIBHOM IPYIIITBI; TOMOJIOTUYECKUAE PSIBI, 1 2401
o0mas ¢popmysa, H30MepHUsl U HOMEHKJIaTypa
56 | Anpaerujpl U KETOHBI: (U3NYECKUE CBOWCTBA; PEAKIINHU MPUCOCTUHEHUS 1 29.01
57 | Peakuuu oKHCICHHS U KAYECTBEHHBIC PEAKIINH aJIbJACTHIOB U KETOHOB 1 31.01
58  CnocoObl osy4eHHs allbJETUA0B U KETOHOB 1 31.01
59  OnHOOCHOBHBIE IpeieTIbHbIE KAPOOHOBBIE KUCIOThI, 0COOEHHOCTH CTPOCHHS UX MOJIEKYI 1 05.02
60 | M3omepwus u HOMEHKJIATypa KapOOHOBBIX KUCIIOT, HX (PU3MUYECKUE CBOMCTBA 1 07.02
61 XwuMudeckue CBOWCTBA MPENETbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT 1 07.02
62 | OcoOeHHOCTH CBOMCTB MypaBbUHOW KHCIOTHI. MHOTO0Opa3ne KapOOHOBBIX KHUCIOT 1 12.02
63 OcoOeHHOCTH CBOMCTB: HENPEACIBHBIX U apPOMAaTHYECKUX KapOOHOBBIX, AUKAPOOHOBBIX, 1 14.02

THJIPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBuTeny BHICIINX KAPOOHOBBIX KUCIIOT




64 | IloHsTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIOT 1 14.02

65 | CrocoObl moIy4eHHs U IPUMEHEHUE KapOOHOBBIX KHUCIIOT 1 19.02

66 = CnoxHble 23(UPHI: TOMOJIOTHUECKHH psijl, 001mas Gpopmysa, n3oMepusi 1 HOMEHKJIATypa 1 21.02

67  dusznyueckue ¥ XUMHUYECKHE CBOMCTBA Y(PUPOB 1 21.02

68 Pemenne pacuéTHBIX 3a7a4: 10 ypaBHEHUIO XMMUYECKON peaKiiu, Ha OIpe/ieICHIe 1 26.02
MOJICKYJISIPHOM (hOPMYJIIbI OPTaHUYECKOTO BEUIECTBA

69 [TpakTrueckas padora Ne 3. Pemenne sxkcnepruMeHTaIBHBIX 3a71a4 1o TeMe "KapOboHoBbie 1 28.02
KACIOTHL. ClI0KHBIE APHUPHI"

70  XKupsl: cTpoeHue, puznyeckre 1 XMMUYECKHUE CBOMCTBA (THAPOIIU3) 1 28.02

71 OCOOEHHOCTH CBOWCTB JKHUPOB, COACPKAIINX OCTATKH HEMPEACTbHBIX KUPHBIX KUCIOT. JKUPHI B 1 04.03
npupoe

79 MBpUta KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, X Motomiee neiicteue. [lonstue o 1 06.03
cuHTeTHYecKux Morouwmx cpeacreax (CMC)

73  T'eHernyeckas CBS3b YIIIEBOAOPOAOB M KHCIOPOJICOACPIKANIMX OPTaHMUECKUX BEIIECTB 1 06.03

74 | Pacu€rbl IO ypaBHEHUSIM XUMHUYECKUX peaKLInui 1 11.03

75 | Cucrematu3anus u 0000IIeHNEe 3HAHUH 110 TeMe 1 13.03

76 | OOmas xapakTepuCTHKa YTIIEBOAOB M KJIacCU(PUKAILKS YIIIeBOI0B (MOHO-, TU- U MOJIHUCAXAPH/IbI) 1 13.03

77  MoHocaxapuipl: (pu3NYecKre CBOWCTBA U HAXOXKJCHUE B PUPOJIE 1 18.03

78 | IlpumeHeHUe III0KO03bl, €€ 3HaUeHUE B KU3HEAEATEIIbHOCTH OpraHu3ma 1 20.03

79 Jucaxapuabl: caxaposa, MajibT03a U JJakTo3a. HaxoxaeHue B nmpupoie U puMeHEeHHe 1 20.03
JcCaxapuIoB

80  Ilonmcaxapubl: CTpPOCHHE MAaKpPOMOJIEKYI, (PM3NYECKHe U XUMHUECKUE CBOICTBA, MPUMEHEHHUE 1 01.04

81 IlousiTe 00 MCKYCCTBEHHBIX BOJOKHAX 1 03.04

82 Penrenune pacueTHbIX 3aa4 Ha ONpEIEICHUE 10JIM BBIX0/Ia MPOAYKTA PEAKIIUN OT TEOPETHUECKU 1 03.04
BO3MOXXHOTO

83 | Cucremarusanus 1 0000IICHIE 3HAHHUIA IO pa3IeiTy 1 08.04

84 | KontpoabHas padota Ne 2 o Teme "Kucimopoacoaepkamniue opraHuIeckie coeTnHeHus" 1 10.04

85 AMUHBIL: KTaccuuKaims, CTpPOSHUE MOJIEKYJ, o01as hopmysa, H30Mepus, HOMEHKIIATypa U 1 10.04
¢du3nueckue CBOMCTBA

86 | Xumuueckue CBOWCTBA anr(PaTHUIECKUX aMHHOB 1 15.04




87 | AHWIMH: CTpOCHHE aHWJIMHA, OCOOCHHOCTH XUMUYECKUX CBOMCTB aHUJIMHA 17.04
88 | CnocoObl mosydeHHs M IPUMEHEHHE an(PaTHIECKUX aMIUHOB 17.04
89 AMUHOKHUCIIOTHI: HOMEHKJIATypa U u3omepus, puznueckue cBoiicTBa. OTeNbHbIE PEACTaABUTEIN 1 29 04
0-aMHUHOKHCIIOT '
90 XUMHYECKUE CBONCTBA aMUHOKHUCIIOT, UX OMOJIOTHYEeCKOe 3HaUeHHEe aMUHOKUCIOT. CHHTE3 U 1 24.04
TUAPOJIN3 MENTHIO0B '
91  benku Kak NPUPOIHBIE MOTUMEPHI; CTPYKTYPHI OCIKOB 1 24.04
92 | XuMHYECKHE CBOWCTBA OCIIKOB 1 06.05
93 A3oTCcoaeprKamre reTeporKInIeckne coeanHeHus. HykiienHOBbIe KHCIOTBI: COCTaB, CTPOCHHE 1 08.05
u Ouonoruyeckas poib '
94 [TpakTuueckas pabota Ne 4. Pemienne skcepuMeHTAIbHBIX 33724 10 TeMe "A30TcoaepKalue 1 08.05
OpraHUYecKHue coequHeHus" '
95 [IpakTrueckast padora Ne 5. Pemenue skcriepuMeHTaIbHBIX 33124 110 TeMme "Pacno3naBanue 1 13.05
OpPraHMYeCKUX COCTUHEHUN" '
oHTpoJsibHas paboTa Ne 3 o Teme "A3oTcoaeprkaliue OpraHMuecKue coeIMHEHNS :
9% K 6ota Ne 3 "A " 1 15.05
97 OCHOBHBIE OHATHS] XUMHH BEICOKOMOJIEKYJIIPHBIX COETUHEHNH U METO/Ibl X CUHTE3a — 1 15.05
MOJTMMEPH3AIHSI U TIOJTHKOHICHCAIHSI '
98 Ilmactmaccel. YTunu3auus U nepepaboTka riacTuka 1 20.05
99  DmacToMepbl: HaTypaJlbHBIA CHHTETHUECKUE KayuyKu. Pe3nHa 1 22.05
100 BonokHa: HaTypalibHbIe, HCKYCCTBEHHBIE, CHHTeTHUYecKHe. [loarmepsl criennanbHOro 1 22 05
Ha3HAYCHUS -
101 [TpakTiueckas padota Ne 6. Periennie skcriepuMeHTaIbHBIX 3a7a4 1o Teme "Pacno3naBanue
MJIaCTMACC ¥ BOJIOKOH"
102 O06o0011eHre U cucTeMaTU3alsl U3Y4eHHOro MaTepHrasa 1o reMe "BbicokoMoneKynspHble
coenuuenus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC
KonuyecTBo yacoB
o aTa
N Tema ypoka A
n/n H3y4eHUst




1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH AeMeHT. M30TombI 1

2 CtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB, KBAHTOBBIE UHCIA 1

3 Knaccugukaiius XAMHYECKUX JIEMEHTOB (S-, P-, -, f-ameMeHThI) 1

4 Pacnipenenenue 3eKTpOHOB IO ATOMHBIM OPOUTAIISIM 1

5 DNeKTPOHHbIE KOH(UTYpAIIMU aTOMOB 3JIEMEHTOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUU 1

6 DJEeKTPOHHBIE KOHPHUTypalMyi HOHOB. DJIEKTPOOTPUIIATEIHLHOCTD 1

7 [Tepnoanueckuit 3aKOH HepflozmquKaa cucreMa xuMuueckux anemeHToB [l. 1. Menneneesa, 1
CBSI3b C COBPEMEHHOI Teopuel CTpOSHHS aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U 1
CJIOKHBIX BEIIECTB MO TPyIIaM U Meproiam

9 Cucremaru3zaus u 00001IeHNE 3HAHUH 110 TEMe 1

10 Buasl xumuyeckoit cBsa3u. Mexanu3mbl 00pa3oBaHus KOBAJICHTHOM CBsI3U. BogopoaHas CBs3b. 1
MexMoneKynspHble B3aUMOICHCTBUS

11 BanenTHOCTB U BaJIeHTHBIE BOBMOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX 1
F€OMETPUUECKUM CTPOCHUEM

12 | IlpencraBieHHs O KOMIUIEKCHBIX COEIMHEHUSX: COCTaB M HOMEHKIIATypa 1

13 BeujeCTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUSI. THUIBI KPUCTAIUNIMYECKUX PEIIETOK U 1
CBOICTBa BEILIECTB

14 | IlonsTue o nucnepcHbIX cuctemax. IlpencraBienne o KOUIOMAHBIX pacTBOpax 1

15  VctuHHBIE pacTBOPHI: HACKHIIIICHHBIC U HEHACKIIICHHBIC, PACTBOPUMOCTh. Kpuctamioruapars 1

16  CrnocoOsl BIpakeHUs] KOHIIEHTPAIIMH PACTBOPOB 1

17 'I'JCH_ICHI/IC 3a/1a4 ¢ I/ICI‘IOJ‘IBS?BaHI/IeM MOHATUH ""MaccoBas A0Js1 paCTBOPEHHOIO BelllecTBa', 1

MOJISIpHAST KOHIIEHTPAIIHS

18  Kiaccuduxanms 1 HOMEHKIIATypa HEOPTaHMYECKUX BEIIECTB 1

19 | Cucremarusanusg ¥ 0000IIEHUE 3HAHUNA IO TEME 1
KonTponbhas pabota no temam "Ctpoenue aroma. [lepuonnyeckuii 3akon u [lepuoguueckas

20 | cucrema xumudeckux memeHToB /. 1. Mengeneesa", "Ctpoenue BemectBa. MHOToOOpasue 1
BeIeCTB"
Knaccudukanmst XuMUIecKuX peakifii B HEOPraHMIECKOW M OPTaHMYECKOW XUMHUHU. 3aKOH

21 | coxpaHEHHS MacChl BEIIECTB; 3aKOH COXPAHECHUS U TIPEBPAIICHUS SHEPTUU TP XUMHUYECKUX 1

peaKIusIxX




22 | TemioBbie 3G (HEKThI XUMUYECKUX PeaKnid. TepMOXUMUYECKHE YPaBHEHUS 1
23 | BpramcieHus 1Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUN U TEPMOXUMUYECKUM YPAaBHEHUSIM 1
24 CKOpoCTh XUMUYECKOHN peaKIuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (akTopoB. Katanus u 1
KaTaJIn3aTOPhI
25 T'oMOreHHBIE M TeTEPOreHHbIE PEaKIINU 1
26 [IpaxTuyeckas padora Ne 1 mo teme "BnusHue pa3anuHbiX (PaKTOpPOB HA CKOPOCTH XUMHUYECKOM 1
peakuun"
27  OOpatumble 1 HEOOpaTUMBIE peaKInU. XUMHUUECKOE PABHOBECHE 1
28 [Ipaktuueckast padora Ne 2 o teme "BnusHue pa3auuHbiX (PaKTOPOB HA MOJIOKEHHE 1
XHMHYECKOT0 paBHOBecHs"
29 | Daexrposmtuueckas aucconuanus. CUIbHbIC U ca0ble AIeKTPOIUThI. CTENEHb JUCCOMAIIIT 1
30 HNonnoe npoussenenue Boabl. Cpema BOJHBIX pacTBOpoB. BomopoaHelit mokasarens (pH) 1
pacTtBopa
31  T'mapomnu3 comelt. Peakium, mpoTekaroIye B pacTBOPAx 3JIEKTPOIUTOB 1
32  Ipaktudeckas padora Ne 3 mo Teme "XUMHYECKHE PEAKIIUU B PACTBOPAX JIEKTPOIUTOB" 1
33 | OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakilnu. BaxkHelne OKUCIUTENN U BOCCTAHOBUTEIU 1
34 | Meton 3NeKTPOHHOTO (3JIEKTOHHO-MOHHOTO0) OanaHca 1
35 | DnekTposau3 pacTBOPOB M PacIlIaBOB BEIECTB 1
36 | Pemenue 3a1a4 pa3nUYHBIX TUTIOB 1
37 | Pemenue 3a1a4 pa3nUYHBIX TUTIOB 1
38 | Cucremaruzanus u 00001IeHIE 3HAHH 110 TeMe " XUMHUecKHue peakiun” 1
39  KontponbHas paboTa 1o teme "XuMudeckre peakiun' 1
40 ITonoxxenue HemetaioB B [lepuoguueckoil cucteMe xumudecknx 3neMeHToB . 1. Menaeneesa 1
U 0COOCHHOCTH CTPOCHUS MX aTOMOB. PU3NYECKUE CBONWCTBA HEMETAIIOB
41  AnnoTtporus HEMETaJUIOB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa) 1
42  Bopgopon: monydeHue, Gu3MUECKUe U XUMUYECKHEe CBOMCTBA. [ Mapu bl 1
43 TanoreHbl: HAXOXJIEHUE B MPUPOJIE, CIIOCOOBI MONyUeHUs, PU3NIECKUE U XUMHUYECKHE CBONCTBA 1
44 | T"amoreHoBOIOPpOBl. BaskHeHe KUCIOPOICOAepIKAIITNE COSTUHEHUSI TaJIOTEHOB 1
45 JlaGopaTopHbIe U IPOMBIIICHHBIE CIIOCOOBI IMOTYyYEHHUS raoreHoB. [IpuMeHeHne TajJoreHoB 1 1

UX COCOUHEHUU




46 | Ilpaktuueckas padota No 4. Penenue sxkcnepuMeHTaIbHBIX 3a1a4 1o Teme "["ajoreHsr"” 1
47 Kucnopon: nabopaTtopHblie ¥ TPOMBIIIICHHBIE CIIOCOOBI MONTY4YeHUS, (PU3HUUECKHE U XUMUYECKUE 1
cBoiictBa. O30H. [IpuMeHeHue kucnopoaa u 030Ha
48  Oxcuabl U IEPOKCHIBI 1
49  Pemenue 3a/1a4 pa3In4HbIX THIIOB 1
50 | Cepa: HaxOXkJI€HUE B IPUPO/IE, CIIOCOOBI MOTYICHHUS, (DU3HUECKUE U XUMUICCKUE CBOWCTBA 1
51 | CepoBomopo/, CyabhuIbl 1
52 | Kucnopoacoaepxamiue coequHeHus cepbl. OCOOEHHOCTH CBONCTB CEPHOM KHCIOTHI 1
53 HpaKTI/I‘{eCK?H pabota Ne 5. Pemienue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "Cepa u e 1
COCIMHEHUS
54 A3OT: HaX0XKJIEHUE B IPUPOJE, CIIOCOOBI OTYUYCHHUs, PU3MUECKUE U XUMUIECKHIE CBONCTBA. 1
AMMUaK, HUTPUIBI
55 | Kucnopoacoaepxaiue coequHeHus a3ora. OCOOEHHOCTH CBOMCTB a30THOM KHCIIOTHI 1
56 | I[Ipumenenwue a3oTa U €ro coeuHEeHUN. A30THbBIE YIO0OpEeHUS 1
57 ®docdop: HaX0XKIECHHUE B PUPOJIE, CITOCOOBI MOTyUYeHUsI, PU3NUECKHEe U XUMUYECKUE CBOWCTBA. 1
®ocouasl u pochun
58 | Okcunbl poctopa, bocdopcoaepxkamue kucaotbl. Conu hocGopHON KUCTOTHI 1
59  Ilpumenenue ¢ocdopa u ero coenuHeHnii. @ochopHble yaoOpeHHs 1
60 HpaKTI/I‘IeCK?SI pabota Ne 6. Pemienue skcriepuMeHTaIbHBIX 337a4 10 TeMe "A30T U ¢pocdop u ux 1
COCIIMHEHUS
61 anvepoz[: HaXO0X/IEHUE B IPUPO/JIE, AJUIOTPOITHBIE MOAU(DUKAIINY; PU3NUECKHE U XUMHUECKHE 1
CBOWCTBA, IPUMEHEHHE
62 | Okcwunx yrinepona(ll), okcun yrimepona(lV), yronsHas kuciaora u e€ coim 1
63  Pemenwne 3a1a4d pa3IMYHBIX TUTIOB 1
64  KpemHuii: HaX0XJICHUE B IIPUPOJIE, CITOCOOBI MOTydeHUS, PU3NICCKUE M XUMHUICCKHE CBOHCTBA 1
65  Oxcun kpemuusi(1V), kpeMHHEBAsE KHCIIOTA, CHITUKATHI 1
66 @ IIpumeHeHHE KpeMHUS U ero coenHeHUH. CTEKIT0, €ro ToJyYeHHUe, BHJIBI CTEKIIa 1
67  Pemenwue 3a1a4d pa3IMYHBIX TUTIOB 1
68 CucremaTuszanus u o6o0menue 3Hanuii no reme "Hemerais" 1
69 KourponbHas padota no teme "Hemeramist" 1




70 | AHanu3 pe3ysIbTaToB KOHTPOJIBHOM pabOTHI, KOPPEKIIHS OMINOOK 1

71 [Tonoxxenue metasios B [leproauueckoii cucTeMe XMMHUYECKHUX 3J1eMeHTOB. OCOOEHHOCTH 1
CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB

72  OOmme ¢puznyeckue CBOWCTBA METAIUIOB. [I[puMeHeHne MEeTaIJIOB B OBITY M TEXHUKE 1

73 | CnuaBel MmetaiuioB. Kopposust metamios 1

74 | Pemenue 3a1a4 pa3aIu4HbIX TUIIOB 1

75 | DAEKTpOXMMHYECKHUH Psii HANpsDKeHUH MeTauioB. OO0mue criocoObl MOTydYeHUs METAJIOB 1
O6mmas xapakrepuctruka metamioB |A-rpynmnsl [lepuoaudeckoii CHCTEMBI XUMHUUYECKUX

76  onemenTtoB. Hatpuii u kanwmii: moimy4yeHue, pusnuecKkue U XUMUIECKHE CBOWCTBA, IPUMEHEHHE 1
MIPOCTHIX BEIIECTB U UX COCIMHEHUN
O6mmas xapakrepuctuka metamioB ||A-rpynmsl [lepruoanueckoil cucTeMbl XUMHYECKHX

77  cnemeHTOB. MarHuil v KaldbplMi: TIOTy4YeHUE, (PU3HUECKIE U XUMUYECKHE CBOWCTBA, IPUMEHEHHE 1
MIPOCTHIX BEIIECTB U UX COCIMHEHUN

78 | JKécTtkocThb BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1

79 | AmoMuHUi: nomy4yeHue, GU3NUECKUE U XMMUYECKHE CBOMCTBA, IPUMEHEHHE 1

80 AmdoTepHbIe CBOICTBA OKCHIA U THJIPOKCHU/IA AIFOMUHUS, THAPOKCOKOMITIIEKCHI alTFOMUHHUS, UX 1
pUMEHEHHE

81 | Pemenue 3a1a4 pa3nuYHBIX TUTIOB 1

82 HpaKTI/I‘{e'('tKaSI pabota Ne 7. Pemienue skcriepuMeHTaIbHBIX 3aj1a4 M0 TeMe "MeTasuibl ITaBHBIX 1
MOy

83 OO61as xapakTepucTHKa MeTauioB no0ouHbix noarpynin (b-rpynn) I[lepuonnyeckoii cuctemsl 1
XUMHUYECKHX 3JIEMEHTOB

84  ®dusnueckue U XUMHUYECKUE CBOMCTBA XpOMa U €r0 COSAMHEHUH, UX IPUMEHEHHE 1

85  Baxneiimue coennHeHust Mapranua. [lepmanranar Kanus, ero OKUCIUTENIbHbIE CBOMCTBA 1

86 du3nyecKue 1 XMMUYECKUE CBOMCTBA KeJe3a U ero coequHeHui. [lonydenue u npuMeHeHue 1
CIUIaBOB XKeJle3a

87  ®dusnueckue U XUMHUYECKUE CBOMCTBA ME/IM U €€ COCMHEHU, UX TPUMEHEHHE 1

88 Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA LIMHKA U €0 COEIUHEHU, UX IPUMEHEHHE. 1
['MIpOKCOKOMITIIEKCHI IUHKA

89 [TpakTrueckas padota Ne 8. Pemenue sxciepuMeHTaNBHBIX 33/1a4 TI0 TeMe ""MeTalTbl MOOOYHBIX 1

noarpynn"




90 | Pemenue 3a1a4 pa3IMYHbIX TUIIOB

91  OO6oOmieHne U CUCTEMATU3AIMS U3YICHHOTO0 MaTepraia o teme "Metamibr"

92 | KontpoabsHas padora o teme "Mertamib"

93 | Ananu3 pe3ysbTaToB KOHTPOJIBHOM PaOOTHI, KOPPEKIIHS OMNOOK

N R R

Poinp xuMun B o0ecieueHUn YCTOI\/'I‘II/IBOFO Pa3BUTHA YCTIOBEUYCCTBA. ITousrue o Hay4HbIX
METOJaX UCCICOA0OBaHNA BCIICCTB

94

95 Hay4nbie NPUHLNIIEI OPraHU3aLMH XHMHECKOTO PO3BOJICTBA. [TpomblITIeHHBIE CITOCOOBI
MOJYYCHHUST BKHEHIIINX BEIICCTB

96 = XuMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl U €T0 MOCIIEICTBUS

97 | XuMmwus u 310pOBBE YenoBeka. JIekapCTBEHHBIC CPEACTBA

98  Xwumwus nunm. Posb xumun B 00eCIIeYeHUH MAIIEBOW 0€301acHOCTH

99 Kocmernueckue u napdroMepHbie cpeacTBa. beroBas Xxumus

100 Xwumus B CTpOMTENLCTBE. BaxkHelIre CTpOUTENbHBIC U KOHCTPYKIIMOHHBIC MaTEPHUAIbI

101 Xwumus B cenbckoM Xo3sicTBe. OpraHuyeckre 1 MUHEpaJbHble YA0OpEHHS

N N N N S N N

102 | Cucremarnsanus 1 0000IIEHNE 3HAHUI 110 TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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