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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mnpenHazHadena ansi 10 kimaccoB o0mieo0pa3oBaTelbHBIX OpraHU3alUil U
COCTaBJIEHAa B COOTBETCTBHHU C:
-denepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM CpPETHEro o0Iero oOpa3oBaHUs,
YTBEPKACHHOTO TpUKa3oM MuHucTepcTBa oopasoBanus U Hayku P® ot 17 mas 2012 r. N 413 (pen. ot
29.06.2017) "O6 yrBepkaeHuu GpeaepabHOro TOCY1apCTBEHHOT0 00pa30BaTeIbHOTO CTaH1apTa CPETHETO
obmiero oopazoBanus" (¢ U3BMEHEHUSMU U JIONIOJTHEHUSIMH ),
- denepanbHO 00pa3oBaTENbHON MPOrpaMMe CpeIHEro 001ero o0pa3oBaHus, YTBEPKICHHONW MPUKAa30M
MunuctepcTBa npocsenienus Poccuiickoit penepamuu ot 18 mas 2023 roga Ne371;
-yueOHbIM T1aHoM MBOY «CkBoproBckas mkosiay Ha 2023/2024 yueOHbiii To (13 pacyeTta | yueOHBIN
Yac B HEJICNIO 33 CYCT MHBAPUAHTHOM YacTH y4eOHOTO IIJIaHa);
-Paboueii mporpammoii Bocniutanuss MBOY «CkBopiioBckas mkomay, 2023,
- YMK: «Xwumus. 10 kmace. YueOHHK Ui 001Ie00pa3oBaTeIbHBIX OpraHu3aldil ¢ MPHIOKCHUEM Ha
anekTpoHHoM Hocutese (DVD) / I'.E. Pymsutuc, @.I'. ®enpaman. - . M.: [Ipocsemenue, 2014
-TITonoxenuem «O CTpyKType, MOPSAKE pa3pabOTKH U YTBEPKICHUS PA00OUUX MIPOTPaMMy;
-MeroanueckuMu peKOMEHAAUAMUA 00 OCOOCHHOCTSIX MPENoJiaBaHusl XUMHUHU B 0011e00pa3oBaTebHBIX
opranuzamusix Pecrryomiku Kpeiv B 2023/2024 yue6HOM romy.

[IporpamMma 1o XMMHHM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHHs pa3padoTaHa Ha OCHOBE
@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit ®enepanum»,
TpeOOBaHUH K pe3ysibTaTaM OCBOCHUs (hemepanbHOil 00pa30BaTeIbHONW MPOrPAMMEI CPETHETO OOIIEeTo
obpazoBanus (POIl COO), mpencraBieHHbix B DenepalibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
crannapte COQO, ¢ yuérom Konueniuu npenogaBanust yaeOHOTO npeaMera «XUMHUs» B 00pa30BaTeIbHBIX
opranmszanusx Poccuiickoii @enepanuu, peanus3yroluX OCHOBHBIE 00pa3oBaTelbHBbIE MPOTPAMMBI, U
OCHOBHBIX NosIokeHUH «CTpareruu pa3BuTs BocnuTtanus B Poccuiickoit denepanuum Ha nepuon 1o 2025
roga» (Pacnopsixenue [IpaButensctsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/A0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OIpEIelIeHHIO OOIIell cTpaTeruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHUS 00yUarolUXCcsl cpeicTBaMU yueOHoro npeamera «Xumusi» s 10-11
KJJacCOB Ha ©0a30BOM ypOBHE COCTaBWJIM KoHUenTyaubHble mnonoxeHus @OIoC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1ieNieil, conaepkaHus, pe3yiabTaToB OOy4eHHs U TpeOOBaHMH K YpPOBHIO
[TOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHUE, MOJTydyaeMOe€ BBIMTYCKHUKaMHU OO0IIeo0pa30BaTeIbHON OpraHu3alvu,
ABJISIETCA HEOTHEMJIEMOM YacThi0 UX 00pa30BaHHOCTH. OHO CIIY)KUT 3aBEpIIAIOLINM 3TAIIOM pealn3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIIMX ILEJIOCTHOM CHCTEME
XUMHUYECKOr0 00pa3oBaHUsA. DTHU ILIEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMUPOBAHUS
MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YEIOBEKA, a TaKKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBbIO U MPUPOJIHOM cpeze. Peanuzyercs xumuueckoe o0pa3oBaHie 00y4yaromuxcs Ha ypOBHE
cpeaHero obiero oopazoBaHMs CpeJCTBaMU y4eOHOro mpeaMmera «XUMHs», COJIEpKaHUe U MOCTPOEHUE
KOTOpPOTO OIpe/AeeHbl B MPOrpaMMe MO XMUMHH C YYETOM CHEHU(PUKA HAyKd XMMHH, €€ 3HAYEHUS B
MMO3HAHUM MPUPOJIBI U B MaTEPUATLHOM KU3HU OOIIECTBA, a TAKXKE C yUYETOM OOIIUX 1eJiel M MPUHIIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHWE CHCTEMBI cpelHero obiiero obpasoBanusi B Poccuiickoit
denepanuu.

XUMHUSL KaK 3JEMEHT CHUCTeMbl E€CTECTBEHHBIX HAyK HIpaeT Oco0yl0 pojib B COBPEMEHHOM
[UBWIN3AIIMK, B CO3JaHUM HOBOM 0as3pl MarepuaabHOM KyiabTypbl. OHa BHOCHT CBOM BKJIAJ B
¢dbopMHpOBaHKE PAIMOHAILHOTO HAYYHOTO MBIIUIEHHUS, B CO3JIaHHE IeJIOCTHOTO MpEACTaBICHUs 00
OKpY>KaloIlleM MHUpe Kak O €JUHCTBE IMPUPOIBI M YelloBeKa, KOTopoe (GOpMHUPYETCs B XUMUHU Ha OCHOBE



ITOHUMaHHUs BELIECTBEHHOT'O COCTaBa OKPYXKAKOLIEro MUPA, OCO3HAHMS B3aMMOCBS3H MEXKIY CTPOCHHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH O0JIACTSMU MPHUMEHEHUS.

TecHO B3anMOAENUCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTajla HEOThEMIIEMOI YacThIO
MHUPOBOW KYJBTYpPbI, HEOOXOJIUMBIM YCIOBHEM YCHEIIHOTO TPyJa W >KU3HU KaKIOro 4ieHa oOIiecTBa.
CoBpeMeHHast XMMUsI KaKk HayKa CO3MJ1aTeIbHasA, KaK HayKa BBICOKUX TEXHOJIOIMI HallpaBJeHa Ha peLIeHue
rJI00aTBHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM, SHEPreTHUECKOW, MUILEBO,
HKOJIOTHYECKOM 0€30MaCHOCTH U OXPAHBI 3J0OPOBBSI.

B cooTBeTcTBUUM ¢ 0OLIMMH LEISIMUA U MPUHIUIIAMU CPEAHEr0 O0IIero o0pa3oBaHUs COAEpIKaHUE
npeameta «Xumusi» (10—11 kmaccel, 6a30BbIH ypOBEHb U3yUEHHUS ) OPUCHTHUPOBAHO MTPEUMYIIECTBEHHO Ha
OOIEKYIBTYPHYIO MOJATOTOBKY OOYYarOIIUXCSl, HEOOXOUMYIO UM JUIsl BRIPAOOTKU MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEUIHOIO BKJIIOYEHMS B JKU3Hb COLMYMA, MPOJOJDKEHUS 00pa3oBaHUs B Pa3IMYHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBngOmUMU TpeaMeTa «XUMHUS» SBIAIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHS») U
«OO0m1ast 1 HeopraHM4ecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOM HAYKH: CHCTEMa 3HAHHH [T0 HEOPraHMYIECKOH XUMHUU (C BKIIFOUCHUEM 3HAHWHA U3 00IIeH XUMUH) U
OopraHuyeckoil xumuu. @opMUpPOBaHUE JAHHON CUCTEMbI 3HAaHUM IIPU U3YUEHHUH MPEAMETa 00eCIIEUnBaET
BO3MO>XHOCTh PACCMOTPEHHUS BCETO MHOT000pa3Hs BEIIECTB Ha OCHOBE OOIINX MOHATHI, 3aKOHOB U TEOPHIA
XUMHUHU.

CrtpykTypa conepxanus KypcoB — «Opranudeckas xumus» u «OO01as 1 HeopraHu4ecKass XUuMUsH»
copMHpOBaHa B ITpOrpamMMe 10 XMMUHU Ha OCHOBE CHCTEMHOTO TTOAX0/1a K M3Y4YEHHUI0 y4eOHOTO MaTepuasa
u 00yCIIOBJI€Ha HUCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha OMpPeNeIEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKOd XHMHHM BEUIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCUUYECKOMU
TEOpUN CTPOEHUSI OPraHUYECKUX COEJAMHEHHUH, a TAaKK€ HAa YPOBHE CTEPEOXMMHUYECKUX U AJIEKTPOHHBIX
MIpe/ICTaBIeHUH 0 CTpoeHnH BenlecTB. CBeieHns 00 N3y4aeMbIX B Kypce BEIECTBaX Jat0TCs B Pa3BUTHH —
OT YIJIEBOJIOPOJIOB /IO CIOXKHBIX OMOJIOTMUYECKH aKTHBHBIX CO€JMHEHUI. B Kypce opraHndyeckoil Xumuu
MOJTy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs MEepBOHAYAIbHBIE
MIPEJICTABICHHS] O XUMHUECKON CBSI3HU, KIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTU CBOWCTB
BELIECTB OT UX CTPOEHUS], 0 XUMUYECKOH peaKinu.

[Ton HOBBIM yriiOM 3peHHs B ipeaMeTe «XUMHs» 0a30BOr0 YpOBHS paccMaTpUBaeTCs U3yUEeHHBIN Ha
YPOBHE OCHOBHOIO 00Ilero oOpa3oBaHUs TEOPETHUYECKUI MaTepual U (DaKTOJIOTMYECKHE CBEICHUS O
BEIIECTBAaX W XMMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas XUMUs»
oOyyaroluMcsl TPEJOCTaBIsAETCS BO3MOXKHOCTh OCO3HaTh 3HAUEHHE MEPHOJUYECKOr0 3aKOHa C
OOIIETEOPETUYECKUX U METOAO0IOTHYECKUX MO3UIIMM, TTTy0XkKe MOHATh UCTOPUYECKOE UBMEHEHNE (PYHKIIMH
ATOro 3aKOHA — OT 00001IaroIEel 10 00BACHSIOMEH U TPOTHO3ZUPYIOLIEH.

Enunast cucrema 3HaHMI O BaXHEMIIMX BEIECTBAX, UX COCTABE, CTPOEHUH, CBOWCTBAX H
MPUMEHEHUH, a TaKXK€ O XHMUYECKUX PEeaKlUAX, MX CYIIHOCTHM M 3aKOHOMEPHOCTSX IMPOTEKaHH
nonoaHserca B Kypcax 10 m 11 kmaccoB 35eMeHTaMM COAEPKaHUsl, UMEIOIIMMH KYJIbTYPOJIOTUYECKHUN 1
MPUKIIQJIHOM XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3U XUMHH C IPYTUMHU HAyKaMH,
pacKkpbIBalOT €€ poJib B IO3HABATEIBHOW M MPAKTUYECKOH AEATENBHOCTH YeIOBEKa, CHOCOOCTBYIOT
BOCIIUTAHMIO YBaXXEHHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPHIIOKEHUNH XUMUH,
MIOMOTAalOT BBIMYCKHUKY OpPHEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TMpodiemax,
CBSI3aHHBIX C XMMHUEH, KpUTUIECKU OCMBICIIMBATH HH(OPMAIIUIO U IPUMEHSTH €€ JUIs MONOJIHEHUs 3HAHUH,
pELIEHNs] NHTEUIEKTYAIbHBIX U OKCIIEPUMEHTAIBHBIX MCCIIEOBATENbCKUX 3a7ad. B 1enoM coxepxkanue
yueOHOro mnpeamera «XHUMHs» JAHHOTO YPOBHS HM3y4€HHUS OPUEHTHPOBAHO Ha (OpPMUPOBAaHUE Y
00yJaronmxcsi MHPOBO33PEHYECKON OCHOBBI U1 TOHHMaHUA (QUiIocoPCcKkux uAeH, TaKuX Kak:
MaTepHalbHOE €JMHCTBO HEOPraHMYECKOT0 U OPraHMYECKOro MHpa, 00YCIOBIEHHOCTh CBOICTB BEIIECTB
UX COCTaBOM U CTPOEHHEM, ITO3HABAEMOCTb IMPHUPOAHBIX SBJIECHUN MYTEM 3KCIEPUMEHTAa U PELICHUS
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IIPOTUBOPEUNI MEXAYy HOBBIMU (DAKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMUH B
pELIEHUH 3KOJIOIMUYECKHX Mpo0JieM, a TakxkKe MpodsieM cOepeXeHUsl SHEPreTUYECKUX PECYpCOB, ChIPhS,
CO3JIaHMsI HOBBIX TEXHOJIOTUH U MaTEpHAJIOB.

B mutane pemeHust 3a1a4 BOCIUTAHMSA, PAa3BUTUS M COLMAIM3ALMU OOYYAIOUIMXCS TPHUHSITHIC
OporpaMMoil 1O XUMHMM TMOAXOJbl K ONPEAENCHUIO COACp)KaHUS U IOCTPOCHMs IpeaMeTa
pegycMaTpuBaroT GOPpMUPOBAHNUE YHUBEPCATIBHBIX YUEOHBIX AEHCTBHM, UMEIOIINX 0a30BO€E 3HAUEHHE JIs
Pa3NUYHBIX BHJOB JCSTEIBHOCTU: PELICHHS MpobdieM, MOWCKa, aHaimu3a U o0paboTku uHOpManuy,
HEOOXOAMMBIX JUIsI TMPHOOPETEHUS OIbITa TPAKTHYECKOM W HMCCIEeNOBATEIbCKON JIEATENbHOCTH,
3aHUMaIOIEH Ba)KHOE MECTO B MIO3HAHUM XUMUHU.

B npaxTuke npenojaBaHus XUMHM KaK Ha YPOBHE OCHOBHOI'O 0011eT0 00pa30BaHMsl, TaK U Ha YPOBHE
cpeanero o0miero oopa3zoBaHusi, IPU ONMPEACICHUN COJIEPKATEIHHON XapaKTEPUCTUKU LIEIeld M3ydeHUs
npeaMeTa HarpaBJIeHHEM MIEPBOCTETIEHHON 3HAYMMOCTH TPAJIUIIMOHHO pU3HAETCS (HOPMUPOBAHHE OCHOB
XMMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKON JIeSITeIbHOCTH YelloBeKa
U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOH KyNIbTypbl. C METOAMYECKOH TOUYKU 3PEHUS TaKOW MOAXO0J K
OTIPEJICIICHUIO TIeTIeH N3YYeHUs PeIMeTa SABISETCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TIIABHBIMU IIENISIMH M3YYEHHUs mpenMera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

e (opmupoBaHUE CHUCTEMBl XMMHUYECKMX 3HAHUH KaK Ba)KHEHINEH COCTABIIAIONICH €CTECTBEHHO-
Hay4YHO! KapTHUHBI MHpa, B OCHOBE KOTOPOM JeaT KIIOYEBbIE MOHATUSA, (yHIaMEHTAJIbHbIE
3aKOHBI U TEOPUU XUMHHU, OCBOCHUE SI3bIKA HAYKH, YCBOCHUE U TIOHUMaHHUE CYLTHOCTH JOCTYITHBIX
0000IIeHNT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HUCTOpPHUEH WX pa3BUTHS U
CTaHOBJICHUS;

e (dopMHUpOBaHME W pa3BUTHE MPEACTABICHUI O HAy4YHBIX METOJAX TIIO3HAHHUS BEIIECTB U
XUMHAYECKHX PEeaKIfii, HEOOXOMUMBIX Ui NMPUOOPETEHUs] YMEHHH OPHEHTHUPOBATHCS B MHPE
BEIIECTB M XUMMUYECKHUX SIBICHUH, UMEIOIINX MECTO B IPUPOAE, B MPAKTHUECKON U MOBCEIHEBHON
KHU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJIEHMEM MU OOBSCHEHHEM
XMUMHUYECKOI0 3KCIIEPUMEHTa, COOIII0IEHUEM MTPaBUi 0€30MacHOro 00paleHUs C BeI[ECTBaAMHU.

Hapsiny ¢ aTuM, copeprkaTenbHas XapaKTEpUCTHKA [eJIel U 3a7ad U3y4YEHUs PeIMeTa B IIPOrpaMMme
M0 XUMHUH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHU C HOBBIMU NMPUOPUTETAMHU B CUCTEME CPETHETO
obmiero obpazoBanus. CerofHs B MpenojaBaHUU XUMUU B OOJbIIEH CTENEHM OTAAETCS MpeArnovTeHHe
MPAKTUYECKOH KOMIIOHEHTE COJIepKaHUs OOydeHHUs, OPHMEHTHPOBAHHOM Ha MOJATOTOBKY BBIYCKHHUKA
o0mieo0pa3oBarelbHOW OpraHM3aliM, BJIAJCIOIIEr0 HE Ha0OpoM 3HaHWM, a (YHKIMOHAIbHON
IPaMOTHOCTBIO, TO €CTh CITOCOOaMU M YMEHHUSIMH aKTHBHOTO TMOJyYCHHs 3HAHWHA W TPUMEHEHUS WX B
peanbHOMN JKU3HHU JJIS pEIIeHUs MPAKTHUECKUX 3a/1ad.

B cBsi3u ¢ 9TUM NIpH U3y4eHUU NpeMeTa « XUMUsD» JOMUHHUPYIOIee 3HaUeHHE TPUOOPETAIOT TaKKe
LeJH U 33J1a41, KaK:

amanTanus OOyJaroIUXcs K YCIOBHSM TUHAMHYHO pa3BUBAIONIETOCS MHpa, (HOpMUpOBAHHE
MHTEJUIEKTYaJbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oBaHUIO,  COTPYIHUYECTBY,
CaMOCTOSITETbHOMY IIPUHSATHIO TPAMOTHBIX PEIIEHHH B KOHKPETHBIX )KU3HEHHBIX CUTYALUAX, CBI3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

dbopmupoBaHre y OOYYAIOMIMXCS KITFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHITHI), MMEIOIINX
YHUBEpCAJIbHOE 3HAYCHHE JJIS1 Pa3IMYHBIX BUIOB JIEATEIBHOCTU: PEIIEHUs Mpo0OieM, MOUCKA, aHaInu3a U
00paboTku MH(pOPMaIUH, HEOOXOAUMBIX JUIsl MIPUOOPETEHUsI OMBITA JAEATENILHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TMO3HAHWW XUMHH, a TAKK€ JUISI ONEHKHA C TIO3HMIUN SKOJIOTUYECKOH Oe30MacHOCTH
XapakTepa BIMSHUS BELECTB U XUMUYECKUX MTPOLECCOB HA OPraHU3M Y€JI0BEKa U MPUPOIHYIO CPELY;



pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
00y4aroIuXcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPHUOOPETAaTh HOBbIE 3HAHUS 110 XUMHUHU B COOTBETCTBHUH C
KU3HEHHBIMH TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIC TEXHOJIOTUH IS TIOUCKA
Y aHallM3a y4eOHOW U HAYYHO-TIOMYJISIPHON HH(POPMAITMH XUMUIECKOTO COJICP KAHNUS,

dbopMUpOBaHHE U pa3BUTHUE y OOYYAIOMIMXCS ACCOLMATUBHOTO U JIOTMYECKOTO MBIIUICHHUS,
Ha0JI01aTEIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, MPH
IJITAHUPOBAHUU U MPOBEJICHUN XUMUYECKOTO HKCIIEPUMEHTA;

BOCIIUTAHHE y OOydJaOIUXCS YOSKIEHHOCTH B T'YMAHHCTUYECKOW HAIMPABICHHOCTH XHMHH, €€
BaXHOW pOJIM B PELICHUU TJIOOATBHBIX MPOOJIEM PAlMOHATIBLHOTO MPUPOIONOIH30BAHUS, MOMOITHEHUS
SHEPreTHUYECKUX PECYpCOB M COXPAaHEHHUs MPHUPOJAHOIO pPABHOBECHS, OCO3HAHUA HEOOXOIUMOCTU
OepeXKHOTO OTHONICHUS K MPHUPOJIC M CBOEMY 3JI0POBBIO, a TAK)KE MPHOOPETEHUS OIbITA UCIIOIB30BAHUS
MOJIYYEHHBIX 3HAHUW ISl MPUHATUS TPAMOTHBIX PEUICHUM B CUTYalMsIX, CBA3aHHBIX C XMUMHYECKUMH
SIBIICHUSIMU.

B yuebGHOM mutane cpegHero oouiero o6pa3oBaHusl MpeaMeT «XuMus» 0a30BOT0 YpOBHSI BXOJUT B
COCTaB MpeIMETHON 00s1acTh «ECcTecTBEeHHO-HAYYHBIE PEIMETHI.

OO01ee 4uCIIO 9acoB, OTBEACHHBIX IS U3YUCHUS XUMUH, Ha 0a30BOM YPOBHE CPEIHETO OOIIEro
oOpasoBanus, cocrasisieT 68 yacos: B 10 kinacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34 yaca (1 gac
B HEJIETIIO).

COILEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Pazgen 1. Teopernyeckue 0CHOBBI OPraHUYeCKOH XUMHH

[IpenMer opraHnueckoil XMMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUYCHUE B MOJYYCHUU HOBBIX
BEILIECTB M MaTepuasnoB. Teopus CTPOCHHsI OpraHnyeckux coequHeHuid A.M. bytiiepoBa, €€ OCHOBHBIE
nonoxkeHus. CTpyKTypHbIe (hOpMYIIbl OpraHudecKuX BemiecTB. [ omonorus, nzomepusi. XuMU4yeckas CBs3b
B OPTraHWYECKHUX COCTUHCHHSIX — OJMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBienne o kKinaccuuKalMK OpraHUYECKHX BemiecTB. HoMeHKIaTypa OpraHHMYecKux

COCIMHEHHUH (CHUCTEeMaTHUeCKas) W TPUBUAIBHBIC HA3BaHUS BAXHCWININX IPEACTABHTEICH KJIaCCOB
OpPraHUYECKHUX BEIIECTB.
OKCIIEpUMEHTAILHBIC METOJIbl M3YYCHHUs BEHISCTB M WX MPEBPAIICHH: O3HAKOMIICHHE C O00pa3lamu
OpraHUYECKUX BEIICCTB M MaTeprajgaMu Ha UX OCHOBE, MOJICTUPOBAHKME MOJICKYJI OPTaHUYECKHUX BEIIECTB,
HaOJTIOJICHUE W ONMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPANICHUIO OPraHUYECKUX BEMICCTB IPH
HarpeBaHuu (TUIaBJIeHHE, OOYTTUBAHUE U TOPEHUE).

Paznen 2. YrueBonopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psiji. MeTaH U 3TaH — NpoCTeiIlne npeICTaBUTeNn
QIKaHOB: (U3MUECKHE U XUMUYECKHUE CBOMCTBA (PEaKIny 3aMEIIEHUS U TOPEHUS ), HAXOXKJICHNE B IPUPO/IE,
MOJIy4YeHUE U IPUMEHEHUE.

AJIKeHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMU psAA. OTWUIEH W MPONWIEH — MpOCTEHIIne
MPEJICTAaBUTENM  alKeHOB: (HU3MYeckre ¢ XUMHUYECKHE CBONCTBa (peakuuu TUIPUPOBAHUSA,
raJIOTeHUPOBAHMS, TUIpATAIINH, OKUCIICHUS W TIOJMMEPHU3AIINH ), TIOTyYCHUE U IPUMEHEHHUE.

Aakaguenbl: Oyranuen-1,3 u merunOyraauen-1,3: crpoeHue, BaKHEHIINE XUMHUECKAE CBOWCTBA
(peakrus moymmMepu3aiun). [loaydeHne CHHTETUYECKOTO KayuyKa U Pe3UHBI.



AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKUU psii. AUETHIICH — NPOCTEHIIHii
IIPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHUE, (GU3MYECKHEe U XMMUYECKHE CBOMcTBa (peakuuu
TUIPUPOBAHUs, TaJOT€HUPOBAHUS, TUAPATALIMH, TOPEHMS] ), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, crTpoeHue, (uU3MUECKHME W XUMHUYECKHUE CBOMCTBa (peakuuu

rajloreHMpPOBaHUs U HUTPOBAHM), OJIydeHue U ipuMenenue. * Tonyon: cocmas, cmpoenue, gusuueckue
U Xumuyeckue Ceoucmea (peakyuu 2an02eHUpoSaHus U HUMPOBAHUS), NONYyUeHUe U NpUMeHeHue.
Toxcuunocmo apenos. I'eHeTHUECKas CBS3b MEXKIY YIVIEBOAOPOJAMH, IPHUHAUICKAIMMHA K Pa3IMYHBIM
KJIacCaM.

IIpupoaHble HCTOYHHMKH YIJIeBoAOpoaoB. [IpupoaHslil ra3 u nonytHsle HedTsaHbIE ra3pl. Hed1hb 1
e€ npoucxoxzaeHue. CrnocoObl mnepepabOTKM HEPTHU: TNEpPEroHkKa, KpPEeKUHI (TepMHUYECKUH,
KatajuTudeckuit), nuponns. [IpoaykTel nepepaboTku He(TH, X NIPUMEHEHHE B MPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKH.

OKcIIepUMEHTAIbHbIE METOJIbI M3YYEHHUsS] BEIISCTB M WX MPEBpAlleHWH: O3HAKOMIIEHHE C 00pa3iaMu

MJIaCTMAcC, KaydyykKoB M pe3uHbl, koimekuun «Hepts» u  «Yroib», MOJEIMPOBAHUE MOJIEKYI
YTIIEBOJIOPOJOB M TaJOTreHOIPOW3BOIHBIX, MPOBEICHUE MPAKTHYCCKONH pPabOTHI: MONYYCHHE JTUJICHA |
W3y4YEHUE €ro CBOMCTB.

PacuétHble 3a/1a4u.

Brruncnenus no ypaBHEHHIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOITUYECTBA UCXOIHOTO BEIIECTBA
WIH MPOJYKTa PEaKUu MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OAHOTO U3 UCXOAHBIX BEIIECTB WIIH
IIPOJYKTOB PEAKIUN).

Paznen 3. Kuciopoacoaepskaimye oprannyeckue coeinHeHus

[IpenenpHBIE OAHOATOMHBIEC CIUPTHI. METaHON M ATAHON: CTPOCHHUE, (PU3MUYECKHE U XUMHYECKHE
CBOWCTBa (peakiuM C AaKTMBHBIMM METalJIJaMM, TaJlOTEHOBOJOPOJAMH, TOpEHHE), NpUMEHEHHE.
Bonopozansie ¢B3u MEXAY MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METaHOJIA ¥ 3TAHOJIA HA OPTraHU3M YeI0BEKA.

MHoroaToMHble CHUPTHI. DTHJIEHIJMKOIb M TJIMLEPHUH: CTPOCHHE, (U3UYECKHE U XHMHUYECKHe
CBOHCTBa (B3aMMOJAEWUCTBUE CO IMIEJTOYHBIMH MeETajJlaMH, KaueCTBEHHAas peaKlMs Ha MHOT0aTOMHBIE
cnuprthl). JlelicTBre Ha OpraHu3M uenoBeka. [ [puMeHeHne runepruHa U 3TUIICHTIIUKOJIS.

®deHoJI: CTPOCHUE MOJIEKYJbl, (PU3UUecKre W XUMHUYECKHEe CBOMCTBA. TOKCMYHOCTH (PeHona.
[Ipumenenue denomna.

Anpaeruasl U kemonwvl. Dopmanpierun, amneraibAeTUA: CTpOeHHE, (U3HUECKUE U XUMHUYECKHE
CBOMCTBA (pEaKIMN OKUCICHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKI1u), TOJIy4eHNE U IPUMEHEHUE.

Ayemon: cmpoenue, ghusuueckue u xumuieckue C80UCMBa (Peaxkyuu OKUCIeHUs, U BOCCMAHOBIEHUS),
noJyyeHue u npumeHexue.

OnHOOCHOBHBIE MIpe/ieNIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAast KUCIOTBI: CTPOEHHUE,
¢usnyeckre U XMMUYECKHE CBOMCTBA (CBOMCTBA, 0OIIME IS KiIacca KUCIOT, Peaklus dTepupHUKaInm),
noJiydyeHue u npumeHeHune. CTeapuHoBas U OJICMHOBAsS KMCIOTHI KaK MPeICTaBUTEH BBICIINX KApOOHOBBIX
KHUCIOT. Mbljia Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe AeHCTBUE.

CrnosxHble 3¢upbl KaKk MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIpoan3 ciokHbIX 3QupoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas poib )KUPOB.

VYraeBoasl: cocTaB, KJIAacCH(HKAIMA YIJIEBOAOB (MOHO-, TU- M Tojucaxapuiabl). ['mroko3a —
NPOCTEUIIMIA MOHOCAaXapHua: 0OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHe M XMMHYECKHE CBOWMCTBA
(B3aumogpeiictue ¢ runpokcugoM menu(Il), oxucnenue ammmauHbIM pacTBopoM okcupaa cepebdpa(l),
BOCCTAaHOBJICHHE, OpOKEHHUE TJIOKO3bl), HAXOXKIECHUE B INPHPOJIE, IPUMEHEHHE, OMOJIIOTHYEcKas poJlb.
®doTtocuHTe3. PpyKTO3a KAaK H30MEP TIIHOKO3HBI.
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Caxapoza — npedcmasumens OuUCaxapuoos, 2UOPoOIU3, HAXO0NCOeHUe 8 Npupooe U NpumMeHeHue.
Kpaxmain u mesminono3a Kak npupoHbie monmMepbl. CTpoeHHe KpaxMaia U [eJUToI03bl. Du3ndeckue u
XMUMHAYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, KAYeCTBCHHASI PEAKIIUs C HOJIOM).

OKCIIEpUMEHTAILHBIC METO/bl M3YYCHHUs BEUISCTB M WX NIPEBPAIICHHI: MPOBEACHHUE, HAOIIOJICHUE H

ONHMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: T'OPEHME CHUPTOB, Kaue€CTBEHHBIE pPEAKLMH OJHOATOMHBIX
cnupToB (okucaeHue 3TaHosa okcuaoM Meau(Il)), MHOroaToMHbIX CIMPTOB (B3aUMOJIEHCTBUE TIULIEPUHA
¢ ruapokcunom meau(ll)), amprernoB (OKHCICHME aMMHAayHBIM pacTBOpoM okcupaa cepedpa(l) u
ruapokcunoM meau(ll), BzammopeiicTBue Kpaxmalia ¢ HOJIOM), MPOBEJACHUE MNPAKTUYECKON padOTHI:
CBOWCTBA pacTBOPA YKCYCHON KUCIIOTHI.

Pacuérnble 3a1a4u.

Bbruuciienus no ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJUYECTBA UCXOJHOIO BEILECTBa
WIX IPOAYKTA PEaKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJJHOTO M3 MCXOAHBIX BEILECTB WM
IIPOJYKTOB PEAKIUN).

Pa3nen 4. A3oTcoaep:kamye opraHudecKkue coeIMHeHus

Amunvl. Memunamun u aHUIUR: COCMAs, cmpoerue, pusudecKue u XumMuyeckue ceolcmea (copetue,
g3aumooeticmaue ¢ 60001 U KUCTOMAMU).

AMUHOKHCIIOTHI Kak aM()OTEpPHBIC OpraHuvecKue coenHeHMs. DU3MUECKUEe U XUMHUECKUE CBOMCTBA
aAMHHOKHUCJIOT (Ha puMepe TIulrHa). bronornyeckoe 3HaueHNe aMUHOKHUCIIOT. [lenTu bl

benku xak mpupojHbIe BBICOKOMOJICKYIISPHBIC cOeqHEeHMs. [lepBudHas, BTOpUYHAS M TPETHYHAS
CTPYKTypa OelnKoB. XUMHUYCCKUE CBOMCTBA OCIKOB: THAPOJIN3, ACHATYpAIHs, KAYECTBEHHBIC PEaKIIUU Ha
OeNKU.
OKCIIEpUMEHTAILHBIC METOJbI M3YYCHUs BEIISCTB M WX TNPEBpAIICHUN: HAOIIOJCHUE W OIUCAHHE

JIEMOHCTPALIMOHHBIX OIBITOB: IeHATypalus OEIKOB IPU HAarpeBaHUH, LIBETHBIE PEAKI[MH OEIKOB.
Paznen 5. BoicokoMoJieKy/IsipHbIe COeIHHEHUS

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COCIUHEHHWM: MOHOMED, ITOJHMED,
CTPYKTYPHOE 3BEHO, CTETIEHb MOJIMMEPHU3AIINH, CPETHISI MOJICKYIsipHast Macca. OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI — MOJIMMEPU3AIIHS U ITOJTHUKOHIEHCAITHS.

IThacmmaccel (nonusmunen, NOIURPONUILEH, NOIUSUHUIXIOPUO, noaucmupon). Hamypanonoli u
cuHmemuueckue Kayuyku (6ymaoueHoswviil, XJI0pONpeHosslll U U30NPeHosblll). Bonokna: namypanvhle
(XZIONOK, wepcmsb, WENK), UCKYCCMBEHHbLE (Ayemamuoe 80JI0KHO, UCKO03a), cunmemuyeckue (Kanpou u
J1a6Cam).

DKCIepUMEHTATIbHBIE METOJIbl M3YYEHHs BEIIECTB W WX IPEBPAIICHUI: O3HAKOMJIEHHE C 0Opa3iamu
IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYYyKOB.

YKypcusom 6 mexcme evidenenwvi snemenmol cooepaicanus yuebHO20 MamMepuana, Komopvle u3yuaomcs 6
O3HAKOMUMENILHOM NJAHEe U He BKIAIOYAIOMCS 8 COCMAB NPeoMemHublX pe3yibmamos oceoenus POIl COO
Ha 6a3080M YpoGHe

MexnpeaMeTHbIE CBSI3U.

Peanusanus MeXIpeaAMETHBIX CBSI3€H MPU U3YYEHUH OpraHu4ecKor xumuu B 10 Kitacce ocymecTBisieTcs
4yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSATHUH, TaK W TOHSITHM, SBISIOUUXCS
CUCTEMHBIMHU JIJIS OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: SIBJICHWE, HAyYHBIM (haKT, THUIOTE3a, 3aKOH, TEOPHsl, aHAU3,
CUHTE3, KJIacCCU(PUKALIHSI, TIEPUOANIHOCTD, HAOIOICHHE, U3MEPEHHUE, SKCIIEPUMEHT, MOICITMPOBAHUE.



dusnka: marepus, YHEprus, Macca, aToM, DJICKTPOH, MOJICKYJa, SHEPreTUUECKHI yPOBEHb, BELIECTBO,
TeNo, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETMYNHBI U SIMHUIIBI UX U3MEPEHUSI.
Buonorusi: kierka, opranusM, Omocdepa, oOMeH BelIeCTB B opraHusme, (poTocuHTe3, OMOIOTHYECKU
aKTUBHBIC BellecTBa (O€IKU, YIIeBOABI, )KUPHI, PEPMEHTHI).

["eorpadusi: MUHEPaJIbI, TOPHBIC TIOPOJIBI, TOJIC3HBIC UCKOMIAEMBbIE, TOILTHBO, PECYPCHI.

TexHo0rHs: MHIIEBbIC MPOYKTHI, OCHOBBI PAIIMOHAILHOTO ITUTAHUS, MOIOIIHE CPE/ICTBA, JICKAPCTBEHHBIC
U KOCMETUYECKHUE Npernaparhl, MaTepUalibl M3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBbI XUMHH

XuMHUecKuil sseMeHT. AToM. S1apo aroma, U30TOMNbI. DJIEKTpOHHas 000J0YKa. DHEpreTuYecKue
YPOBHH, HOAYPOBHH. ATOMHBIE OpOUTAIIH, S-, P-, d- 3eMeHThl. OCOOCHHOCTH pacipeielICHHUs JICKTPOHOB
10 OpOUTAISIM B aTOMaX AJIEMEHTOB IEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPHUTYpaIHs aTOMOB.

IIepnonnueckuit 3akoH u llepuognueckas cucrema xumuueckux viemMeHToB [[. M. Menneneesa.
Cas13p nepuonnueckoro 3akoHa u Ilepuoanueckoit cucreMel xumnueckux 3nemeHToB 1. M. Menneneea ¢
COBPEMEHHOW TEOpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMUYECKHUX JIEMEHTOB
1 00pazyeMbIX UMH MPOCTHIX U CIOKHBIX BEILIECTB IO TPYIIaM U MepruojiaM. 3Hau€HUe MepHOJUIECKOI0
3aKOHA B PAa3BUTHUH HAYKH.

Ctpoenue BemniecTBa. XUMHUYECKasi CBSI3b. BUbI XUMUYECKON CBSA3M (KOBAJIEHTHAS HEMOJSPHAS U
MOJIApHAsi, HMOHHAs, MeTalinueckas). MexaHu3mbl 00pa3oBaHUsl KOBaJCHTHONW XHMHUYECKOH CBS3U
(oOMEHHBI M JTIOHOPHO-aKUENTOPHBIN). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPHUIATEIIBHOCTD.
Crenenb okucieHus. MIoHbl: KaTHOHBI U @HUOHBI.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA.
Tunsl KPUCTAIIMUECKUX PEIETOK. 3aBUCUMOCTbh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonsTHE O MUCTIEpCHBIX cucTeMax. MICTUHHBIE U KOJUIOMHBIE pacTBOPBI. MaccoBas 10715 BELIeCTBa
B pacTBODE.

Knaccupukanus HeopraHuueckux coequHeHuil. HomeHkaTypa HEOpPraHW4eCKHX BEIECTB.
I'enernyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IMYHBIM KJIaccaM.

Xumnyeckas peaknus. Knaccuduxanus XMMHUUECKUX PEaKIMil B HEOPraHUYECKON U OPraHUYeCcKOM
XUMHH. 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U TPEBPALLEHHS] SHEPT U TPU XUMUYECKUX
peakuusx.

CKOpoCTb peakiiu, e€ 3aBUCUMOCTb OT Pa3INUHbIX (akTopoB. OOpaTUMbIe peakMU. XUMHUECKOE
paBHOBecHe. DaKTOPBI, BIUSIONIUNE HA COCTOSTHUE XUMUYecKOoro paBHoBecus. [Ipunnum Jle [latense.

DnexTponuTnyeckas auccounanus. CunbHble U ciaalble 37eKTpoiauTsl. Cpena BOAHBIX pacTBOPOB
BEILIECTB: KUCJasi, HEUTpaJbHas, HEI0YHAas.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcIepUMEHTAIbHbIE METOJbl M3YYEHHUs BELIECTB W UX NPEBpAllleHUH: AEMOHCTpauus TaOiuIl
«Iepuoanyeckas cucremMa xumuueckux osnemeHTtoB JI. M. MenaeneeBa», H3ydeHHEe MOJEIEH
KPUCTAJIMYECKUX PEIIETOK, HAONI0JIEHUE U OMHMCAHHUE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznokeHue meEpoKcuia BOJOPOAA B IMPUCYTCTBUM KaTaau3aTopa, OIPENEICHHE CPENbl PacTBOPOB
BEIIECTB C TIOMOIIBIO YHHMBEPCAJIBHOIO HMHJIUKATOpa, PpEeaKIUH HOHHOrO OOMEHa), MpOBeIeHUE
MpaKTU4eCKON paboThl «BinusiHue pa3nuyHbiX GaKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIIUN.

Pacuérnebie 3anaun.

Pacuérel 10 ypaBHEHUAM XUMUYECKUX PEAKLUHI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI
C UCIOJIb30BAaHUEM ITOHATHUS «MACCOBAasi 0 BEILECTBAY.



Heopranuueckasi xummusi

Hewmeramnsl. [lonoxenne nemeraioB B llepuoanueckoit cucreMe XxumMuueckux sneMeHToB [[. U.
MenneneeBa U 0COOGHHOCTH CTpOEHHUS aToMoB. (DU3MYECKHE CBOMCTBA HEMETAIOB. AJUIOTPOIUS
HEMETAIJIOB (Ha IpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMUYEeCKHEe CBOMCTBA BaKHEHIINX HEMETaJIOB (TaJloreHoB, cepbl, a30Ta, Gocdopa, yriaepoaa u
KPEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

IIpuMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Meramnsl. [lonoxxenne MmeramioB B llepuogumyeckoin cucreme xumuueckux annemeHto [ H.
MenpeneeBa. OcoOEHHOCTH CTPOCHMSI AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Obmue gusnueckue
cBoMcTBa MeTauioB. CIUIaBbl METAJJIOB. DJIEKTPOXUMUYECKHUN psAJl HAIPSHKEHUH METaIIOB.

XUMHUYECKHE CBOMCTBA BaXXHEUIIUX METAJJIOB (HATpUM, Kajauil, KaiblUil, MarHui, aglOMHHHIM,
LIUHK, XpPOM, XK€EJI€30, ME/Ib) U UX COCTUHEHUH.

O61ue cnocoObl mony4deHus: MeTauioB. [I[puMenenue MeTamuioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIbHbIE METOJAbl M3YYEHHUS BELIECTB M UX IMPEBpPALICHUN: U3YYCHHE KOJUICKIIMHU
«MeTaibl ¥ CIUIaBbl», 00pa3llOB HEMETAUIOB, pPEIIEHHE SKCIEPUMEHTANBHBIX 3a1ad, HaOJIoAeHuEe U
ONMCAaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHUIA ATIOMUHHS C
pacTBOpamMH KUCJIOT U LIEI0YeH, KaYeCTBEHHbIE PeaKIIMU HA KATUOHBI METAJUIOB).

PacuérHble 3amaun.

Pacuérbl Maccel BemiecTBa Ui 00bEMa ra3oB [0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCEe WM
00BEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, PacYEThl MacChl (00hEMA, KOJIMYESCTBA BEIIECTBA)
MPOYKTOB PEAKLIMH, €CIIU OJIHO U3 BEILIECTB UMEET PUMECH.

XuMUA U )KU3Hb

Ponb xumMuu B 00ecrieueHnn 3K0JI0THYECKON, SJHEPreTUYECKON 1 MUILEBOI 0€30I1aCHOCTH, Pa3BUTUHI
MeauUHbL. [IoHATHE 0 HAyYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMUUYECKUX PEaKIU.

[IpencraBnenus o0 OOMMX HAyYHBIX HPUHIUMAX TPOMBIIUIEHHOTO TOJXYYEHHUS Ba)KHEHIINX
BELIECTB.

YenoBek B MHpE BEHIECTB W MaTepUAIOB: BaXHEHIIME CTPOUTENbHBIE MaTepHaIbl,
KOHCTPYKLIMOHHBIE =~ MaTepHalibl, KpacKu, CTEKJI0, KepamMHKa, MaTepuajibl JJid 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4EeCKHE U MUHEPATIbHBIE y100pEHUSI.

XuMus ¥ 340pOBbE 4YEJIOBEKA: IPABHJIA MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IMPENaparoB, MpaBuia
0€30IacHOT0 MCIOJIB30BaHUS IPENapaToB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexxnpeaMeTHBIX CBsI3€il Ipu U3ydyeHuu oO1ieil u Heopranuueckoi xumuu B 11 kiacce
OCYILECTBIISICTCS Yepe3 HUCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak M MOHSTHH,
ABJIAIOIINXCS] CACTEMHBIMHM ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAY4HbIN (akT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAJIU3, CHHTE3,
KJ1accupuKalus, IepuoAUYHOCTb, HAOIIOJEHHIE, SKCIIEPUMEHT, MOJIEIMPOBaHIE, U3MEPEHHE, SIBIICHUE.

®dusuka: marepus, HHEpPrus, Macca, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI,
PalnOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUI YPOBEHbB, BEIIECTBO, TEJIO0, 00bEM, arperaTHOe COCTOSIHUE
BelIecTBa, (pU3NUeCKre BETUYUHBI U €IUHUILBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kierka, opraHusM, ’KocHcTeMa, Ouochepa, Makpo- U MHUKPODIEMEHTHI, BUTAMHUHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBI, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBIIUIEHHOCTb, METAJUIYprusi, IPOU3BOJICTBO CTPOUTEIbHBIX
MaTepUajoB, CEIbCKOXO3UCTBEHHOE IMPOU3BOJICTBO, MHUIIEBAs MPOMBIIUIEHHOCTb, (hapMmalieBTHUecKast
IIPOMBIIIJIEHHOCTh, IPOM3BOACTBO KOCMETHYECKHX IPENapaToB, IMPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTEPUAJIOB, AIEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



10

INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA ITPOIPAMMDLI 110 XMMHWHW HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHHUS OOYYAIOIIUMUCS IPOrpPaMM
cpenHero obOmero o0pazoBaHUs (JTUYHOCTHBIM, METANpeIMETHBIM M MIpeaMeTHbiM). HayuHo-
METOJAMYECKON OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMM CPEAHETO
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJX0/I0M B CTPYKTYpPE€ JUYHOCTHBIX PE3YyJIbTAaTOB
OCBOCHHS TpeaMeTa «XUMHs» Ha YpPOBHE CpPEIHEr0 OOIIEero OoO0pa3oBaHMs BBIIEICHBI CIETYIOIIUE
COCTaBJISIIOLIHE:

OCO3HaHHE OOY4YalOIIMMUCA POCCUUCKOM TpPa)TaHCKOW HIECHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIPEIEIICHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

LIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUHN JTMYHOCTH Ha OCHOBE KIIFOUEBBIX 1IEHHOCTEH
Y UCTOPUYCCKHUX TPATHUINA 0a30BO HAYKU XUMUU;

TOTOBHOCTb U CITIOCOOHOCTH 00YHYAIOIINXCSl PYKOBOJICTBOBATHCS B CBOCH ESITETbHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMU IIEIIOCTHON CUCTEME XUMHUECKOT0 00pa3oBaHMUs;

HaJIMYUEe TMPABOCO3HAHUS IKOJIOTMUYECKON KYIbTyphbl M CIIOCOOHOCTH CTAaBHTh IIETU U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMmeTa «XHUMHS» JOCTUTAIOTCS B €IMHCTBE y4eOHOH H
BOCIIUTATEIbHON JI€ATETbHOCTH B COOTBETCTBUM C T'YMAHUCTUYECKUMH, COLMOKYIbTYPHBIMHU, TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU W UJCAJIAMH POCCHUICKOTO TPaKTAHCKOTO OOIIEeCTBa, MNPUHATHIMU B
o0liecTBe HOpPMaMHM U IpaBWJIaMU TOBEJIEHUS, CHOCOOCTBYIOIIMMHM IpOIlEcCCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI INYHOCTH O0YYarOIINXCS.

JIndHOCTHBIE Pe3yabTaThl OCBOCHHS MpeaMeTa «XUMHS» OTpakaloT CHOPMUPOBAHHOCTH OIMbBITA
MMO3HABATEILHOW U MPAKTHYECKON JESITEIIBHOCTA O0YYaIOIUXCs M0 peaiu3alliy MPUHATHIX B OOIIECTBE
IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MIPaB M 00sI3aHHOCTEH, YBaKEHUS K 3aKOHY U
MIPaBOTIOPAJIKY;

MIPEACTABJICHUS O COIMATIBbHBIX HOPMaX U MpaBUIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEILHOCTH MPHU CO3/IaHUU YIEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY U apTyMEHTHI IPYTUX TPH
aHAJIN3€e Pa3TUYHBIX BUJOB YIECOHOU IEATETLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUSI K UICTOPUYECKOMY U HAYYHOMY HacCJIeIUI0 OT€YECTBEHHON XUMUU;

YBaXEHUS K TIPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU W TPAKTUYECKOTO MPUMEHEHUS XUMUU,
OCO3HAHUSI TOTO, YTO JOCTHKEHHUS HAyKH €CTh DPE3yJbTaT JJIUTEIBHBIX HAOIIOJEHUN, KPOMOTIMUBBIX
AKCMEPUMEHTAJIbHBIX MIOMCKOB, MOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca W TMO3HABATENIbHBIX MOTHBOB B TOJYYEHUH M TMOCIEIYIONIEM aHaiu3e WHGOpMaluu O
MEePEAOBBIX JTOCTHIKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHMUS;
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CIOCOOHOCTH OLIEHUBaTh CHUTYallUM, CBA3aHHbIE C XMMHUYECKMMHU SIBICHUSIMH, M HpPHUHUMATh
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBApUIIEH C MO3ULIMN HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE NOCIEACTBUM 3TUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

IIOHMMAaHMsI LIEHHOCTEH 3/J0pOBOro U 6e3011acHOr0 00pa3a KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOT'O
OTHOIIECHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHHSI TIPaBHJI 0E€30IaCHOTO OOpaIlleHUs! C BEUIECTBAMHU B OBITY, MOBCEIHEBHOW KHU3HHU U B
TPYILOBOM JESATEIBHOCTH;

IIOHMMaHMsI LIEHHOCTU IPAaBUJ HMHAMBUIYAIbHOTO M KOJUIEKTMBHOIO O€30MacHOI0 IMOBEIEHUS B
CUTYalUsIX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS MOCIIEICTBUI M HEMPUATHUS BPEIHBIX MTPUBBIUEK (YIOTPEOICHHUS AIKOT0JIsI, HAPKOTHKOB,
KYpEeHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKATUBHOW KOMIIETEHTHOCTU B Y4€OHO-UCCIIEOBATEIbCKON JIEATEIbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOHN M JIPYIMX BUJAX JESATEIbHOCTH;

YCTQHOBKM Ha aKTMBHOE Y4acCTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COLMAIbHOM HAalpaBIEHHOCTH (B
paMKax CBOEro Kjacca, LIKOJIbI);

HMHTEpeca K MPAKTHUYECKOMY HM3YyUEHHUIO MPOQPECCHil pa3IMYHOrO poja, B TOM YHCIIE Ha OCHOBE
IIPUMEHEHHUS [IPEIMETHBIX 3HaHUH 110 XUMHH;

YBa)XEHHUS K TPYLY, JIOASIM TPyJa U pe3ynbTaTaM TPYAOBOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHAMBHMIYAJIbHOM TpaeKTopuu oOpa3oBaHus, Oynyuien
npodeccud M pealn3aluil COOCTBEHHBIX JXM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN O0IIECTBA;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTHYECKH 11eJIECO00Pa3HOTO OTHOIIEHUS K IPUPOJIE, KaK HICTOUHUKY CYIIIECTBOBaHMS )KU3HH Ha
3emie;

MMOHUMAaHUs TJI00AJBHOIO XapakTepa JKOJIOTMYECKUX MpoOJeM, BIMSHHUS HKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHOMN U COLIMATBHOM CPEbI;

OCO3HaHMS HEOOXOAMMOCTU HCHOJb30BAHUSA JAOCTIKEHMM XUMMU Ul pPELIeHHs BOIPOCOB
palMOHAIBHOTO IPUPOJLOIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JEHUCTBUW, NMPHHOCAIINX BpPEI OKpPYXKaroLEeHd NPUPOJHON Cpele, YMEHHs
IIPOrHO3UPOBATh HEOJArONpPUITHBIE HKOJIOTMYECKUE IMOCIEACTBUS MNpPEINPUHUMAEMbIX AEUCTBUHM MU
IIPEIOTBPALLATH UX;

HaJIM4Us Pa3BUTOTO HKOJIOTHYECKOTO MBIIUIEHHUS, SKOJIOTUYECKON KYIbTYpPBI, OIBITA JEATEIBHOCTH
SKOJIOTMUECKON  HAmpaBlIEHHOCTH, YMEHHS  PYKOBOJACTBOBATbCSA MMM B II03HABATEIbHOM,
KOMMYHHMKATHUBHOW M COIIMAIbHOM MPAaKTHKE, CIIOCOOHOCTU U YMEHU I aKTUBHO MPOTUBOCTOSITH UAECOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI 0 MIO3HAHHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHON MPAKTHUKH;

MOHUMAaHMs CHeNU(PUKA XUMHUHM KaK HAyKH, OCO3HaHUsS €€ poii B (POPMHUPOBAHUU PALUOHATBHOTO
HAYYHOTO MBIIUICHHUS, CO3JJaHUU IIEJIOCTHOTO MPEACTaBIECHUS 00 OKPY)KAIOIEM MHUpPE KakK O €IMHCTBE
MPUPOJABI U YEJIOBEKa, B MO3HAHUHM IPHUPOJHBIX 3aKOHOMEPHOCTEH W pelleHHuH NMpoOjeM COXpaHEHUS
MIPUPOIHOTO PAaBHOBECHS;

yOKIEHHOCTH B 0COOOM 3HAYMMOCTM XHUMHUHM JJIi COBPEMEHHOW LMBHWIM3AlMU: B €&
I'YMaHHCTHYECKON HAIpaBICHHOCTU M BaXXHOH POJIM B CO3/aHMM HOBOW 0a3bl MaTepHabHOU KYJIbTYPHI,
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pELICHUH TI00ANBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BHTHUS YEIOBEYECTBA — CHIPHEBOM, YHEPTETHUYECKOM,
IUIIEBOM M SKOJIOTHUECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIUHBI, 0OECIIEYCHUH YCIOBUH YCHEIIHOTO
TPYZAa U 3KOJIOTHYECKH KOM(POPTHOH JKU3HU KXKOT0 YeHa O0IIeCTBa;

€CTeCTBEHHO-HAYYHOW I'PAMOTHOCTH: TIOHUMAHHUS CYIIIHOCTH METOJOB MO3HAHUS, UCTIOIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIB30BaTh MOJyYaeMble 3HAHUS Ul aHAIN3a M OOBSCHEHUS
SBJICHUI OKPYXKAIOLIET0 MHpa M IMPOMCXOAAIIMX B HEM HM3MEHEHHMH, YMEHHs AelIaTh OOOCHOBAHHBIC
3aKJIIOYCHHsI HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOUIMXCS JaHHBIX C LENbIO MOJIYYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BATh XUMHUYECKUE 3HAHUS IS pPELIeHUs mpodieM B
PEaITbHBIX KU3HEHHBIX CHTYaIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENILCKON 1S TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O00pa30BaHUIO U caMOOOpa30BaHUIO, K AKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C KH3HEHHBIMH OTPEOHOCTSAMH;

MHTEpeca K 0COOEHHOCTSIM Tpy/a B pasInuHbIX chepax npodeccCHoHaTbHON A TeTbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS Y4eOHOro mpeaMmeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01mrero o0pa3oBaHus BKIFOYAKOT:

3HaYMMble Ui (HOPMHUPOBAHHMS  MHUPOBO33PCHHUS  OOYYAIOIIUXCS  MEKIUCHUIUIMHAPHBIC
(MeXTIpeIMeTHBIC) OOIICHAYYHBIC IOHSATHUS, OTPAXKAIONIME IEJIOCTHOCTh HAYyYHOW KAPTUHBI MUpPA U
crenu(uKy METOJIOB TTO3HAHUS, UCITOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHs,
SIBJICHHE, TPOIIECC, CHCTEMa, HAy4YHBIH (DaKT, MPHUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieIoBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

VHUBEpCaJIbHbIC Yy4eOHBbIC JEeHCTBUS (TO3HABATEIIbHBIC, KOMMYHUKATHUBHEIC, PETYISITHBHBIC),
obecnieunBaromue (opMUpOBaHHE (YHKIIMOHAIBLHOW TPAMOTHOCTH M COIHMAIBLHOW KOMIICTCHIIHH
oOyuJarouxcs;

CIOCOOHOCTH 00YYAOIINXCS UCIIOJIB30BaTh OCBOSHHBIE MK AUCIUILTHHAPHBIE, MUPOBO33PEHYECKHE
3HAHWS U YHUBEPCAIbHBIE YICOHBIC ISHCTBUS B TIO3HABATEIILHON U COIIMAILHOM MTPAKTHKE.

MeTtanpeaMeTHble  pe3yabTaThl  OTPAXAIOT  OBJAJCHWE  YHUBEPCATBHBIMH  YICOHBIMH
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYeCKHE e CTBUS:

CaMOCTOSITEITLHO (POPMYITUPOBATE M AKTYAITH3UPOBATEH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEETATh 1IeNId ACSITeTbHOCTH, 3a7aBas mapaMeTpbl U KPUTEPUU UX JOCTHUKEHHS, COOTHOCHUTH
PE3YIbTaThI JEATENLHOCTH C TTOCTABIIECHHBIMHU 1EJISIMH;

WCIIOJIb30BaTh TIPU OCBOCHUH 3HAHHWHA TMPHUEMBI JIOTHIECKOT'O MBIIUICHUS — BBIJCIATh XapaKTEePHbBIS
MPU3HAKA TIOHATHH M YCTAHABIMBATh WX B3aWMOCBS3b, MCIOJIL30BATh COOTBETCTBYIOIIME TMOHSITHS IS
OO0BSICHEHUS OTACNBHBIX ()aKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIAaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHIA,

YCTaHABIIMBATh MIPHUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3YIaeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTHBHBIC, ICAyKTHBHBIC, 10 AHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHMS B PACCMATPUBACMBIX SBJICHHAX, (OPMYJIHPOBATh BBIBOJLI H
3aKIIFOYCHUS,

MPUMEHSITHh B MPOIECCE MO3HAHUS, UCMONB3YEMbIe B XUMUU CUMBOJIMYECKUE (3HAKOBHIE) MOECIH,
MPeoOpPa3OBBIBATh MOJICIBHBIC MPEJICTABICHUS — XUMHUYECKHA 3HAaK (CHMBOJI) JJIEMEHTA, XUMHYECKas
dbopMyIia, ypaBHEHHE XUMHYECKOH PEAKIIUU — MPU PEIICHUN YUYCOHBIX TTO3HABATEIBHBIX U MPAKTUICCKHX
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3aja4, NMPUMEHATh Ha3BAHHBIE MOJEIIBHBIE TPEACTABICHUS JUIsl BBIBJIECHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBHUA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILECTB M XUMUYECKUX PEAKIUM;

(GbopMyIMpOBaTh LEJNU U 3aJa4d UCCIIEAOBAaHU, UCIIOJIb30BaTh OCTABICHHBIE U CAMOCTOSTEIBHO
c(OpMyIHpOBaHHBIE BONPOCHl B KayecTBE HHCTPYMEHTAa IO3HAHUSA U OCHOBBI U1 (POPMHUPOBAHMS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTU BbICKA3bIBAEMBIX CY)KJIEHUN;

BJIa/IETh HABBIKAMU CAMOCTOSATEIBHOTO INIAHUPOBAHUS U IPOBEICHNS YUEHUUECKUX IKCIIEPUMEHTOB,
COBEpILIEHCTBOBaTh yYMEHHUS HAOJI0JaTh 3a XOJOM IIpPOLEcca, CaMOCTOATENbHO IPOrHO3UPOBATh €ro
pe3yabTar, (GopMynIupoBaTh OOOOIIEHHS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH pE3yJbTaTOB
WCCJICTIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAaHHON padoTe;

NpUOOpeTaTh OIBIT YYCHHUYECKOW HCCIICAOBATENBCKOW M MPOEKTHOM JAEATENIHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIlEeHUs] NPAaKTUYEeCKUX 3a/ad,
IIPUMEHEHHIO PA3JINYHbIX METO/I0B O3HAHMUSL.

3) padora ¢ unopmanmeii:

OPHEHTHUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HH(pOpManuu (HaydHO-TIOMYJISApHAs JHUTEpaTypa
XMMUYECKOI0 COJIep KaHuUs, CIpaBOYHbIE OCOOMs, pecypchl MHTepHeTa), aHaIu3upoBaTh UH(GOPMALIHIO
pasnUYHBIX BHJIOB U (GOpPM HPEACTABICHUS, KPUTUYECKH OLEHUBAaTb €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(dbopMyIHpOBaTH 3aIIPOCHl M MPUMEHATH PAa3IUYHBIE METO/BI NP IOUCKE B 0TOOpe MH(pOpMaIuH,
HE00XO0AUMOM 7151 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

IpUOOpeTaTh OMNBIT HCMOJb30BaHUS HHGOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY Ipe/icTaBiIeHUsI HHPopMaIuu (cXeMbl, rpadukwy,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KAayecTBE CPEJCTBAa MpH paboOTe C XMMHUYECKOH HHpopMaruei:
NPUMEHTh MEXNpeaMeTHbIEe ((U3Mueckue W MaTeMaTH4ecKHe) 3HAaKU U CHUMBOJBI, (OPMYJbI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISITHOCTH.

OBnajgenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:

3aJjaBaTh BOINPOCHI IO CYILIECTBY OOCY)XJaeMOil TeMbl B XOJ€ Juanora H/WIU JTUCKYCCHH,
BBICKA3bIBaTh WJEH, (HOPMYJIHNPOBATH CBOM MPEJIOKEHHUS OTHOCHUTEIBHO BBIIOJHEHUS IMPEAI0KEHHOU
3aJ1a4y;

BBICTYIIaTh C TPE3EHTAlMEN Ppe3ylbTaTOB IIO3HABATEIIBHOM  JI€ATENBHOCTH, IIOJY4YEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU BBIIOJHEHUM XMMHUYECKOTO SKCIIEPUMEHTA,
MPaKTUYECKON pabOThI MO UCCIIEI0BAaHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peain3aluy y4eOHOTO MPOeKTa
1 (opMynHUpoBaTh BBIBOJBI 110 Pe3yabTaTaM MPOBEAEHHBIX HUCCIEI0BAaHUN MyTEM COTJIACOBAHMSI TIO3UIIMNA
B X07ie 00CYyX/1IeHUSI 1 0OMeHa MHEHHSIMHU.

OByajgeHne yHMBEPCAJIBHBIMH Pery/JsiTHBHBIMY 1eiCTBUAMM:

CaMOCTOSITENIbHO JIAHUPOBATh U OCYILECTBIATH CBOIO MO3HABATENbHYIO JIEATEIbHOCTh, ONPEIess
e€ 1eNH ¥ 3aJ1a4M, KOHTPOJIUPOBATh U M0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MPEAIaraeMblil alrOpUT™M
JeWCTBUI NMPH BBHINOIHEHUU YYeOHBIX M MCCIIEI0BATEIbCKUX 3ajau, BBIOMpaTh Haubosee 3(pPpeKTUBHBIHN
CIOCO0 MX peIIeHUs C yYETOM MOTY4YEeHHUSI HOBBIX 3HAHUI O BEIIECTBaX U XUMHUECKUX PEAKIIUsX;

OCYILIECTBIISAITH CAMOKOHTPOJIb CBOEH JE€ATEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOIEHKH.

HNPEAMETHBIE PE3YJIbTATbBI
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10 KJIACC

[IpenMeTHBIe pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOPMHUPOBAHHOCTH PECTABICHUN O XUMHYECKOH COCTABISIONICH €CTECTBEHHO-HAYYHOW KApTHHBI
MUpa, POJIU XMMHHU B MIO3HAHUU SBJICHUHN TPUPOJIbL, B (OPMUPOBAHUH MBILIUICHUS U KYJIbTYPbl JUYHOCTH,
e (QYHKIMOHAIBLHOW IPaMOTHOCTH, HEOOXOAUMOM IJI pelIeHUs MPAaKTUYECKUX 3a]a4 M AKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEIE;

BJIQ/ICHUE CHUCTEMOM XMMHUYECKUX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOIIOJATalollue IOHSTHS
(XMMHYECKMII ~ 2J€MEHT, aTOM, DJJEeKTpOHHas O00O0JOYKa aroMa, MOJEKyJa, BaJCHTHOCTb,
ANIEKTPOOTPHUIIATEILHOCTh, XUMHUECKas CBS3b, CTPYKTYpHas Gopmyina (pa3BEpHyTas U COKpalEHHas),
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YIIepoAHbIN CKeneT, (yHKIMOHaJIbHas TpyIa, pajauKal,
H30MEpPHUsI, U30MEPBI, TOMOJIOTUYECKUN Psil, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEpIKalIue
COEIMHEHUSI, MOHOMED, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COECAUHEHMS); TEOPUHU U
3aKOHBI (TEOPUS CTPOEHUs opranndeckux Bemects A. M. ByTinepoBa, 3akoH coXxpaHEHHS] MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XMUMHUHU; MHPOBO33PDEHUECKHE 3HAHUs, JIeXkKallhe B OCHOBE
MOHUMAaHMS TPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SBICHHH, (AKTOJOTHUECKHE CBEIACHHUS O
CBOMCTBAX, COCTaBe, MOJIYYEHUHU U OE30M1aCHOM HCIOJIb30BAaHUHM BAaXXKHEMIIMX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH eATEIHbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh yYMEHUU BBISBIATh XapaKTepHbIC MPU3HAKH TOHATUH, yCTAaHABIMBATh HX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME TIOHATUS MpPU OINUCAHUM COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHECHUM;

chOpPMUPOBAHHOCTh YMEHUW HUCHOJIB30BaTh XMMHUYECKYI0 CHMBOJIUKY JJII COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHON) (OpMyll OpPraHMYecKUX BEIIECTB H
YpaBHEHUH XUMHUYECKHUX pEaKIMi, H3rOoTaBIMBaTh MOJEIM MOJEKYJ] OpPraHMYECKHUX BEIIECTB JUIs
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH IPUHAICKHOCTh N3YUYEHHBIX OPraHUYECKUX BEIECTB
[0 MX COCTaBY M CTPOEHUIO K ONpeNIeNEHHOMY Kiaccy/Tpynme coeAMHEeHUH (YIaeBoJopobl, KUCIOPOA U
a30TCcOJepXKalllie COEJUHEHUs, BBHICOKOMOJIEKYJISIPHBIE COEAMHEHHS), JaBaTh MM Ha3BaHUS [0
cucremarndeckoir Homenkiatype (IUPAC), a Takke NMpUBOIUTH TPUBUAIBHBIE Ha3BAaHHS OTIEIBHBIX
OpPraHMYeCKUX BelecTB (3TWUJIEH, NPONWIEH, AaleTUJIeH, ATUJICHIVIUKONb, TIHUIEepUH, (EeHo,
dopmanpaerua, aneranbIerui, MypaBbHHAs KHCJIOTa, YKCYCHas KHCIOTa, OJIEMHOBas KHCJIOTa,
CTeapuHOBas KUCJIOTA, III0K03a, PPYyKTO3a, KpaxMall, HeJII0103a, [IUIHH);

c(OPMUPOBAHHOCTh YMEHUS OINPEAEIATh BUAbBl XUMUYECKOW CBSA3M B OPraHUYECKUX COECTUHEHUSX
(oaMHapHbIE U KpaTHbBIE),

c(OPMHPOBAHHOCTh YMEHUS MPUMEHATH MOJI0KEHUS TEOPHU CTPOSHUSI OPraHUYECKUX BEIIECTB A.
M. BbyrtiepoBa ansi oOBSICHEHUS 3aBUCUMOCTH CBOMCTB BEIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH
COXPaHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCT YMEHMH XapaKTepH30BaTh COCTaB, CTPOCHHUE, (PU3NYECKHE M XMMUYECKHE
CBOWCTBA TUITMYHBIX MPEACTAaBUTENCH pa3IMYHBIX KJIACCOB OPraHUYECKUX BELIeCTB (MeTaH, 3TaH, STHJIEH,
MPOMUIICH, aleTuieH, OyraaueH-1,3, metunOyramueH-1,3, O€H30J, METAHOJ, ATAHOJ, ITHJICHTJIHKOJIb,
IIIMLEpHH, (peHou, aleTanbaerusl, MypaBbuHasi U yYKCYCHas KHCIOTBI, TJIIOKO03a, Kpaxmal, IeJII103a,
aMMHOYKCYCHasi KHCJIOTa), WIUIIOCTPUPOBaTh T'€HETHYECKYI0 CBS3b MEXIYy HUMH YPaBHEHUSMH
COOTBETCTBYIOLINX XMMUYECKUX PEAKIIMHA C UCIIOIB30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKU YIJIEBOJOPOIHOIO ChIpbs (HE(DTH,
NPUPOAHBIN Ta3, Yroib), CIOCOOBI MX MEpepadOTKM M TMPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepadoTKH;
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c(OPMUPOBAHHOCTh YMEHHMM MPOBOAWUTH BBIYUCIEHHS MO XHUMUYECKUM YpaBHEHHUSM (MaccChl,
00BbEMa, KOMMYECTBA HMCXOJHOTO BEUIECTBA WM MPOJIYKTa PEAKIHH MO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOI'O U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUH);

c(OPMHPOBAHHOCTH YMEHUH BIIa/IETh CHCTEMOW 3HAHNI 00 OCHOBHBIX METO/1aX HAYYHOTO TIO3HAHUS,
UCIOJIb3YEMBIX B XUMHH MPU HW3YYCHHUU BEIIECTB U XMMHUYECKUX SIBJICHMH (HaOltoleHue, U3MEpeHue,
AKCIIEPUMEHT, MOJICTUPOBAHNUE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JIJIsl IPUHATUS PEIICHUN
B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

cOpPMUPOBAHHOCTh YMEHUH COOJIOAATH TMpaBWIA IIOJH30BAHHS XUMHUYECKOW TMOCYIOW U
mabopaTopHbBIM O0OpYIOBaHUEM, a TaKXkKe IpaBujia OOpaleHUs C BEHIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU O BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTH YMEHHH TUTAHUPOBATH U BBIIIOIHATH XUMHUYECKHI SKCIIEPUMEHT (TIPEBPALLCHHUS
OpPraHUYECKUX BEIIECTB NP HAarpEeBaHUU, IOJYYECHHE DTHIICHA U U3y4YEHUE €ro CBOWCTB, KaYECTBEHHBIC
peaKuu OpraHMYeCKHX BEIIECTB, JCHATypalus OelIKOB MPHU HarpeBaHHUH, IBETHBIC PEaKIUU OEIKOB) B
COOTBETCTBUH C MpaBUJIaAMH TEXHHKH O€30MacHOCTH MPH OOpalleHHUU C BEIIeCTBAMH U JaOOPATOPHBIM
000pyIOBaHUEM, TPEACTABIATh PE3YNIbTAaThl XUMHYECKOTO SKCIEpUMEHTa B (hopMe 3ammcu ypaBHEHUI
COOTBETCTBYIOIINX PEeaKUUil 1 (HOPMYIHPOBATH BHIBOABI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUUECKH aHATM3UPOBATh XUMUUYECKYIO HH(OPMAIIHIO, TOTYIaeMYIO
U3 pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBor nHpopMaiuu, IHTepHET U Jpyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh MpPaBUJIa IKOJOTHYECKH ILIEIECO00pa3HOr0 MOBEICHHS B
OBITY M TPYIOBOH JAEATEIBHOCTH B LENAX COXPAHEHUs CBOETO 3/I0POBBSI M OKPYXKAIOWIEH MPUPOTHON
Cpelbl, OCO3HABaTh ONACHOCTb BO3JICUCTBHS HA JKUBBIE OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKHUX
BellecTB, MoHuMas cmbica mokazatens [IJIK, moscHATH Ha mpuMepax CcrnocoObl YMEHBIICHHUS U
IIPEAOTBPALLEHUS UX BPEAHOTO BO3JACHCTBUS Ha OPraHN3M YEJIOBEKA,

JUIs 00YYarOIIMXCSl C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0POBbS: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX [MO3HAHUS BEIIECTB U XUMHUUECKUX SIBJICHUN;

JUIS CIETBIX ¥ C1a00BUAIINX 00YUaIOIIMUXCsl: YMEHUE UCIIOIb30BaTh PEIbe(HO-TOUCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 1 3anucu XuMU4eCKuX (GOopMyIl.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeopraHudeckasi XuMHUsD OTPaXKaroT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHMUYECKOW COCTaBISIONIEH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHH B IMO3HAHUH SIBJICHUIN MPUPOBI, B (OPMUPOBAHUHU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHATHHOW TPaMOTHOCTH, HEOOXOAMMOW JUIsl pelIeHHs MPaKTHUYECKUX 3aaad H
AKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMOM XMMHUUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATaIOIIME MOHSITHUS
(XMMHYECKUI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIA O0BEM, BAJIEHTHOCTB, SJIEKTPOOTPUIIATEILHOCTh, CTEMEHb OKHCJICHHS, XUMUYECKas CBS3b
(KoBasieHTHAs, MOHHAs, METaJUIMYecKasi, BOAOPOAHAs), KPUCTAINIMYECKAs PEUIETKA, TUIBI XUMUYECKUX
peakuuii, pacTBOp, HJIEKTPOIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHYECKAs AUCCOLMALUS, OKUCIUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHYECKOW PEaKINK, XUMHUIECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpHUS
AJIEKTPOJIUTAYECKON qucconnanuu, nepuoandeckuii 3akon Jl. 1. MeHneneeBa, 3aK0OH COXpaHEHHSI MACChI
BEIIIECTB, 3aKOH COXPAHEHUS M TMPEBPAILICHUS SHEPTUU MPU XUMHUYECKHX PEaAKIHX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKALIUE B OCHOBE MIOHUMAHHUS TPUUMHHOCTHU
Y CUCTEMHOCTH XUMHUYECKUX SIBICHHH, (DAKTOIOTMUECKHE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYICHUH U
0€30IacHOM  HCTIOJIb30BAaHUM BAXHEHIITUX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHYCCKOMN
JICSITEILHOCTU YEIIOBEKA;
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c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTepHbIE TMPU3HAKU TOHATUHM, yCTaHABIMBATh HX
B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPU ONMCAHUM HEOPraHUYECKHX BEIECTB U MX
IIPEBPAILCHMUI;

c(OPMUPOBAHHOCTh YMEHUU HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUISI COCTaBICHHS (HOPMYII
BEILIECTB ¥ YPAaBHCHUM XMMHUYECKUX peakinii, cuctematudeckyto HomeHknatypy (IUPAC) u TpuBrnanbHbIe
Ha3BaHMsI OTJEJIbHBIX HEOPraHMYECKUX BeUIECTB (YrapHbI ras, YrieKHUCIbIA ra3, aMMHUaK, raméHas
W3BECTh, HEraIéHast U3BeCTh, MUTHEBAS COJIA, TUPUT U JIPYTHUE);

c(OPMUPOBAHHOCTh YMEHHH ONpPENENATh BaJICHTHOCTh W CTENECHb OKHCICHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XMMHMUYECKOH CBsA3M (KOBaJICHTHAs, WOHHAs,
MeTaJlJIN4ecKasi, BOJOPO/HASA) B COCAMHEHUAX, TUIl KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKyJsipHAsi, HOHHAsA, METAJUIMYECKas), XapakTep Cpeabl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COEAUHEHUI;

c(OpMUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAAJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB IO HX
COCTaBY K OMNpeAeNEHHOMY KIIACCy/TpyIIe COeNUMHEHUH (IIPOCThIC BEIIECTBA — METAUIBl U HEMETalIbl,
OKCH/IbI, OCHOBAHUsI, KUCIOThI, aM(POTEpHBIC THUIPOKCHIBI, COJIN);

c(hOpPMUPOBAHHOCTh YMEHHUH DPACKPBIBATh CMBICH IMepuoaudeckoro 3akona [[. M. MenpeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh JIIEKTPOHHOE CTPOECHUE aTOMOB XHUMHUYECKUX
anemeHToB 1-4 mnepuonoB Ilepmommnueckoii cucrembl xumuueckux siemeHToB . M. Menneneena,
UCTOJB3ysd MOHATHSA «S-, P-, O-3JEKTpOHHBIE OPOUTAINY, «IHEPreTUUYCCKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHX 3JIEMEHTOB U UX COEIMHEHMI 110 epruoam U rpymnmnam
[Iepuoanueckoit cucreMsl XxuMuieckux 31ueMeHToB J[. . Menneneesa;

c(OPMHPOBAHHOCTh YMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBOICTBa
HEOPraHUYECKHX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJTBEPXKIATh CYIIECTBOBAHHE TEHETHUECKOW CBS3U
MEXy HEOPraHM4ECKMMHU BEIIECTBAMU C TIOMOILIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHHUSI KIACCHPHUIIMPOBATH XUMHUECKHUE PEAKIIUU TI0 PAa3IUYHBIM MTPU3HAKAM
(uucnmy W COCTaBy pearupyrolldx BEIIeCTB, TEIUIOBOMY JS(DQeKTy peakiuu, U3MEHEHHUIO CTeneHen
OKHCJIEHUS AJIEMEHTOB, 00OpPaTUMOCTH PEAKIINH, YUaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHH COCTAaBJISTh YPAaBHEHMsI PEAKIMA PA3TUYHBIX THUIIOB, TOJHBIE H
COKpaIllIEHHbIE YPaBHEHUS PeaKIMii HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, IPH KOTOPBIX STH PEAKIIUU UTYT
710 KOHIIa;

c(hOpMUPOBAHHOCTh YMEHHMM TIPOBOJUTH PEAKIMH, TOITBEPKIAONINE KAueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMIBITHBIM ITYTEM UOHBI, TPUCYTCTBYIONINE B BOJTHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(hOpPMUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaKLnit;

c(hOpMUPOBAHHOCTh YMEHHH OOBSCHATh 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW peakIuu OT
pa3nuYHbIX (AKTOPOB; XapaKTep CMEIEHUs XUMHUYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO
BozaeictBus (mpunuun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHH XapakTEepPU30BaTh XHMHUYECKHE IMPOIECCHI, JIekKAIIHEe B OCHOBE
MIPOMBIIIIJICHHOTO TTOTYYEHUsI CEPHON KUCIOTHI, aMMHAaKa, a Takyke CHOPMHUPOBAHHOCTH MPEICTABICHUN 00
OOIINX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPoOIeMax XUMHUECKOTO TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHU TPOBOAUTH BHIYUCICHUS C HCTIOIH30BAHUEM MOHSITHS «MACCOBAasl 10JIS
BEIIIECTBA B PaCTBOPE», 0OBEMHBIX OTHOIICHUM Ta30B NMPU XUMHUECKUX PEAKIIHIX, MACCHl BEIIECTBA WIIH
00béMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WJIM O0BEMY OJHOTO W3 YYaCTBYIOIIUX B
pEaKuu BEIIECTB, TEIIOBOro 3(dexTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS YSHEPTUU;



17

c(hOpMHUPOBAHHOCTh YMEHHMI COOJIOJATh TpaBUJia TOJH30BAHUS XWMHUYECKOW TIOCYAOH W
1abopaTopHBIM O0OpYIOBaHUEM, a TaKKe IpaBuja OOpalleHHs C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIMOJHATh XUMHUECKHIA YKCIIEPUMEHT (pa3lioKeHUE
MIEPOKCUJIA BOJIOPOJA B IPUCYTCTBUU KaTaIN3aTOPA, ONPEACICHUE CPEbl PACTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCAJIBLHOTO WHIUKATOpa, BIMSHHE Pa3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKOW peakIiuH,
peakuyu HOHHOTO 00MEeHa, KaueCTBEHHBIC PEaKIUU Ha CyIb(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH
aMMOHUSI, PEIICHHUE KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «Metamib» u «HemeTabsl») B COOTBETCTBUU
C IIpaBUJIaMU TEXHHUKHU OE30MaCHOCTH MpU OOpalleHUH C BEIIECTBAMU U JJAOOPATOPHBIM 000PYAOBAHUEM,
MIPEJICTaBIIATh PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (hopMe 3aIMCH YPABHEHUN COOTBETCTBYIOLIUX
peakiuii 1 GopMyITUPOBATEH BHIBOIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUIECCKH aHATU3UPOBATH XUMUUYECKYIO HH(OPMAIINIO, TOTYyIaeMYIO
U3 pa3HbIX UCTOYHHUKOB (CpPeICTBa MACCOBOM KOMMYHHUKAIMK, IHTEpHET U APYTUX);

c(OpPMUPOBAHHOCTh YMEHHUI COOIII0O/IaTh MpaBUjia SKOJIOTHYECKH 1€1ecO00pa3HOro MOBEACHUS B
OBITY W TPYIOBOW NEATEIHHOCTH B IETSAX COXPAHEHHUS CBOCTO 3J0POBBS U OKPYXKAIOIICH MPUPOTHOU
Cpelibl, 0OCO3HABAaTh OMACHOCTh BO3JICHCTBUSA HAa >KMBBIC OPTraHU3MBI ONPENEIEHHBIX BELIECTB, TOHUMAs
cmbicha nokasarens [1JIK, noscHaTh Ha npuMepax crocoObl yMEHBIIEHUS U IPEIOTBPAIIICHHS UX BPEAHOTO
BO3JICUCTBUS HA OPraHU3M YEJIOBEKa;

JUISE OOYYArOIIUXCSl C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBbSI: YMCHHE MPUMCHSITH 3HAHHS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUSI BEIIECTB M XUMHYECKHUX SIBJICHUII;

JUISL CJIETIBIX ¥ CTTa00BUISAIIMX O0YYAIOIINXCS: YMEHUE UCTOIb30BaTh PEIbe(PHO-TOUCUHYIO CUCTEMY
ob6o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne DJIEeKTPOHH
Monyas ble
n/m padoueii Koa-so | KoHTp | Ipakr (undposbie
Tema NMpoOrpaMMbl | 4YacoOB M0 | OJIbHBI | HYECKH )
BOCIIUTAHUA nporpamme e €, 6
MBOY 6 Jabopa obpasosate
pador
«CkBOpHOBC o Topupr | TPHPIC
Kasl HIKO0JIa» e pecypcsbl
«Iko0abHBI
i YpoK»
1 TeopeTnyeckue 0CHOBBI 1 Bubanoreka
OpPraHHYecKOi XUMHH. 3 LOK htps://my
school.edu.ru/
2 Yr1eBoa0poabI. 1 JIO-1, | bubmmoreka
13 1 IPaKT. IMOK https://my
school.edu.ru/
p-1
2.1 | IlpenenbHble Bubnmoreka
YTJIEBOOPOIbI-AIKAHbI 2 JIO-1 | OK https://my
school.edu.ru/
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2.2 | HenpenenbHbie Bubnnoreka
YIIIEBOAOPOIBI: AIKEHBI, LOK https://my
6 IPAKT.P | school.edu.ru/
aJKaJgueHBI, 1
AJIKUHBI
2.3 | ApomaTuyeckue Bubnuoreka
YIJICBOLOPO/IBI 2 LIOK https://my
school.edu.ru/
2.4 | TlpupoaHbIe HCTOYHUKHU BubanoTeka
YIIIEBOAOPOIOB M UX 3 LOK https://my
school.edu.ru/
nepepaboTka.
3 Kucnopoacoaep:xamme JO-1, bubnuoTexa
OpraHuvecKue 13 npakr. | HOKhttps://my
school.edu.ru/
COeIMHEHUS. p-1 -
3.1 | Cnupter.denomn. Bubnuoreka
3 IOK https://my
school.edu.ru/
3.2 | Anpneruapl.  KapOoHOBBIE Bu6nuoreka
KUCIOTBL CIOKHBIE SOUPHL. 7 LOK https://my
school.edu.ru/
3.3 | Yrunesoasl. BubinoTexa
3 LIOK https://my
school.edu.ru/
4 A3oTcoaepaxaiue Bubnuorexa
OopraHuvecKme 3 JIO-1 | HOK https://my
school.edu.ru/
coeTUuHEHHUs.
4.1 | AMuHbl. AMHHOKHCIIOTEL. bubnuoreka
Benxu. 3 LOK https://my
school.edu.ru/
5 BbicokomosekyasipHbie Bubnrorexa
COeMHEHHSI. 2 JIO-1 | LOK https:/my
school.edu.ru/
5.1 | Tlmactmaccel. Kayuyku. Bubnuotexa
BotokHa. 2 LIOK https://my
school.edu.ru/
HTroro 34 JIO-8, bubnuoreka
IpaKT LOK https://my
school.edu.ru/
p-2

11 KJIACC
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KoanuectBo yacos JJIeKTPOHHbIE
HaumenoBaHue
Ne (uudposrie)
pa3aeiioB U TeM Kourpoabuble IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE
NporpaMMsl padoThI padoThI
pecypchl

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

CtpoeHue aToOMOB.
[Tepuoanueckuit
3aKOH U
11 IIepnonnueckas
' cucTeMa
XUMHYECKUX
anemenToB 1. U.

Menneneesa

Crtpoenue

BEILIECTBA.

1.2 .
MHuoroob6pasue

BCIICCTB

13 XUMHYECKHUE 5 1 1
peakuuu

Utoro no pazneny 13

Pasnen 2. Heoprannueckasi xumusi

2.1 MeTtamisl 6
2.2 Hemerasuter 9 1
CBs3b
53 HEOPTaHUYECKUX U 5
OpPTaHHYECKUX
BEILIECTB
Uroro no pazaeny 17
Pa3znea 3. Xumusd u :Ku3HbL
3.1 XUMHUSA U KU3Hb 4
Hroro mo pazaeny 4
OBHIEE KOJIMYECTBO
YACOB I10 34 2 3

I[TPOTPAMME




