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INOACHUTEJIBHASA 3ATINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoii denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (eaepanbHOi 00pa30BaTENbHOM MPOrpaMMBbl CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TOCyIapCTBEHHOM
obpazoBarensHoM craaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBanusi yueOHOTO IpeaMera
«Xumuss» B 0o0pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dexepanuu, peaan3yrOIMNUX
OCHOBHBIC 00pa30BaTEIbHBIC MPOTPAMMBbl, M OCHOBHBIX MOJIOKeHUH «CTpareruu pasBUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Hopmamusnas 6asza:

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «0O06 oOpazoBanuum B Poccuiickoit
Denepauuny;

2. ®I'OC COO (IIpukaz MunucrepctBa mnpocsemieHus Poccuiickoir ®Denepanuu OT
12.08.2022 Ne 732 «O BHeceHMHM W3MEHEHUH B (QelnepaibHbIi TroCyIapCTBEHHBIN
00pasoBaTeNbHbBIN CTaHAAPT CPEIAHETO O0IIEro 00pa3oBaHUM»);

3. ®enepanpHas oOpa3oBareIbHas MPOrpaMMa cpeaHero oomero oopazosanus (Y TBepKIeHA
npuka3zoM Munnpocsemenus Poccuu ot 18.05.2023 mox Ne 371);

4. Ilopsimok opraHU3aIMKM U OCYIIECTBICHUS 00pa30BaTEIbHON NEATEILHOCTH MO OCHOBHOM

o0pa3oBaTeNnbHOIl MporpaMMe CpeaHero ooOmero oOpa3oBaHMs, YTBEPKACHHON MPUKA30M
MunuctepcrBa npocserienust Poccuiickoit @enepanun ot 22.03.2021 Ne 115;
5. Ilpuka3 MunucrepcrBa o6pazoBanus u Hayku PecniyOmnuku Bypsarus ot 21.08.2023 roga Ne
1116 «O6 yrBepkaeHnn MeToaMuecKuX peKOMEHAAlui 1Mo pa3pabdoTke y4eOHOro IiaHa is
o0mreo0pa3oBarenbHbIX opranusanuii Pecriyonuku bypsarus Ha ocHoBe denepanbHOro yueOHOro
IUTAHA»»

Hopmamusnas 6aza:

1. ®enepanpubiii 3akon or 29.12.2012 Ne 273-®3 «O06 obpasoBanuu B Poccuiickoit
Denepauuny;

2. ®I'OC COO, B neicTBYIONIEH PEIAKIINH;

3. @enepanbHas oOpa3oBaTelbHas IporpamMma CpelHero oomero obpa3oBaHUs
(Y1Bepxnena npukazom Munnpocsemenus Poccun ot 18.05.2023 mox Ne 371);

4. Tlopsnok opraHu3ani M OCYLIECTBICHHMS 00pa3oBaTelNbHON JAEATENBHOCTH IO
OCHOBHOM 00pa30BaTEILHON MporpaMMe CpEeIHEero oO0miero oOpa3oBaHUs, YTBEPKICHHOU
npukazoM Mununcrepcrsa nmpocsenienus Poccuiickon ®enepannn ot 22.03.2021 Ne 115;

OcHOBY NOJIXOJI0OB K pa3pabOTKe MporpaMmbl MO XUMHH, K OIpEIEIeHHUI0 O0Ien
cTpaTeruv oOy4eHMsl, BOCIUTAHUS U Pa3BUTHs, O0YUAIOIUXCs CPeICTBAMH y4eOHOTro MpeaMeTa
«Xumusi» st 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBIECHHOCTH LeNeH, COAep)KaHMs, pe3ylbTaToB OOy4YeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe 00Opa3oBaHHE, MOJy4aeMoOe  BBIMYCKHHKaMH  00I1e00pazoBaTeIbHOM
OpraHM3aly, SBISETCS HEOTbeMJIEeMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILAIOIIMM 3TAallOM pPEANTM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIHOUEBBIX
[IEHHOCTEH, NPHUCYIIUX IIEJIOCTHOM CHCTEME XHUMHYECKOTO 0Opa3oBaHHs. OTH IEHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHUPOJbI, (POPMUPOBAHHUS MUPOBO33PEHHS U OOLIEH KyJIbTYpPbI
YelloBeKa, a TakKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npuUpoaHOi cpene. Peannusyercs xuMudeckoe oopa3zoBaHue 00YYAIOLIUXCS HA YPOBHE CPEIHEro
obmrero oOpa3oBaHUsI CPECTBAMH YYEOHOTO TIpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOSHHUE
KOTOPOTO ONpeZeNieHbl B IMporpaMMme IO XMMHUH € Y4ETOM CHEIM(PUKH HAyKH XUMHH, €€
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MaTepUAIbHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIUX



HeNiell ¥ IPUHIUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
obpazoBanus B Poccuiickoii deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAayK UTPAeT 0COOYIO pOJib B COBPEMEHHOU
LUBWIN3ALUKI, B CO3JaHUU HOBOW 0a3bl MaTepualbHOW KyiabTypbl. OHa BHOCUT CBOH BKIaja B
(bopMHpOBaHUE PAIIMOHATIFHOTO HAYYHOTO MBIIIICHHS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIlleM MUpe KaK O €AMHCTBE IMIPUPOJbl U YEJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUU
HA OCHOBE IIOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEX]y CTPOEHUEM BELIECTB, UX CBOMCTBAMM U BO3MOXKHBIMU 00J1aCTAMU IPUMEHEHHUSL.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HayKaMM, XHUMHsA cCTaja
HEOThEMJIEMOI 4YacTbl0 MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO TpyAa MU
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMEeHHAsi XMMHUsl KaK HayKa CO3MIaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJOI'MH HampaBjeHa Ha pelleHUe INIOOAJbHBIX MPOOJEeM yCTOMUMBOIO pa3BUTHUS
YeIIOBEYeCTBA — CBHIPhEBOHM, JIHEPreTHUYECKOM, IMHINEBOM, 3KOJOTHYECKOW Oe30macHOCTH |
OXpaHbl 30POBbSI.

B coorBercTBHM ¢ OOUIMMM LEISIMM M MPHHLIMIAMH CpeIHEro oO0mero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4€HUs) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOUICKYJIbTYPHYIO HOJATOTOBKY OOYYaromIMXCs, HEOOXOAMMYIO UM ISt
BbIpaOOTKM MHMPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
NPOIOIDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnstomiuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusa» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUSI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0230BOM HAyKM: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUW U3 OOILIEH XUMHM) U OpraHndecko Xumuu. GopMUPOBAHKE JAHHOW CUCTEMbI 3HAHMM
OpU M3Y4YEHUHU IpeaMeTa o0ecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHs] BCEro MHOrooOpasus
BELIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB ¥ TEOPUN XUMUH.

CrpykTypa conepxanus KypcoB — «Opranuueckas Xumus» U «O01as 1 HeopraHuueckas
XUMHS» chOopMUpOBaHA B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IOJX0Ja K M3YYEHHUIO
yuyeOHOro Martepuajia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpeAeNEHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpraHMYecKOM XHMMHU BEIECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKON TEOPUM CTPOEHHUS OPraHMYECKHX COECIUHEHUI, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX NPEJICTaBICHUNA O CTPOCHHH BEIECTB.
Ceenenus 00 m3yuyaeMbIX B Kypce BELIECTBaX JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHnyeckoi XMMHUU HOJTy4aroT
pa3BuUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUsS MEpBOHAYAJIbHBIE
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX PHU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIINHU.

[Ton HOBBIM YIJIOM 3peHHUsi B NpeaAMeTe «XUMHS» 0a30BOr0 ypOBHSI paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornyecKkrue CBEACHHS O BEUIeCTBaX M XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsS» O00y4aroIIUMCs MPEI0CTaBIsETCs BO3MOXKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOJ0JIOTMYECKUX TMO3UIINM,
riy0xe TMOHATh HCTOpUYECKOe H3MEHeHHe (DYHKIMH 3TOro 3akoHa — OT oOoOIaromiei 1o
00BSCHSIONIEH U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUI O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHHUM, CBOMCTBAX U
MPUMEHEHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHMaHUIO
B3aMMOCBSA3M XMMHHU C JPYIMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABAaTEIBHON U
MPAKTUYECKON JEsITebHOCTH 4YelIOBeKa, CIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLIECCY
TBOpYECTBA B 00JIACTH TEOPUH U MPAKTUUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,



KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHAITH € JUIsl TIOMOTHEHUS 3HAHUHN, pPelieHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1emom cojaepxaHue
yueOHOro mpeamMera « XUMUsS) JaHHOTO YPOBHS M3yUEHUsSI OPHCHTUPOBAHO HA ()OPMUPOBAHUE Y
00y4arolMXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMAaHUS QHIOCODCKUX UACH, TaKUX Kak:
MaTepuaIbHOE AMHCTBO HEOPTAaHUYIECKOTO U OPTAaHMYECKOTO MHPA, 00YCIOBIEHHOCTh CBOHCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, MIO3HABAEMOCTh IPUPOJIHBIX SBICHUI MyTEM IKCIIEPUMEHTA
U pEUICHUS TPOTHBOPEUYMN MEXIy HOBBIMHU (PAKTaMH W TEOPETUYCCKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodieM cOepexeHHs
SHEPreTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTUH U MaTepUAaJIOB.

B muane pemieHus 3amad  BOCIMTAHUSA, Pa3BUTHUS M COLMANIU3ALMU  O0yYarolIMXCs
MNPUHATBIE MPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEACNICHUIO COJEPKaHUS U TMOCTPOEHUS
npeaMeTa mpeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUM, UMEIOIIUX
0a30BoOe 3HAUCHUE IS PA3TIUYHBIX BHJIOB JEATCILHOCTH: PEIICHHS MPOOIeM, MMOMCKa, aHAIHn3a U
00paboTkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHYCCKOW U
MCCJIEI0BATENCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

B nmpakTuke npenogaBaHusi XMMHH KaK Ha YPOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha YpPOBHE cpeaHero obmiero o0Opa3oBaHUs, IpPU  ONPENEICHUHU  COJEpKaTeNbHON
XapaKTepUCTUKU IIeNiel M3y4deHHs IMpeJAMeTa HamnpaBlIeHHUEM I[EePBOCTEIEHHON 3HAYUMOCTU
TPAIUIIMOHHO Tpu3HAETCS (QOPMUPOBAHHME OCHOB XHUMHYECKOW HAyKd Kak o01acTu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JIEeSATENbHOCTH YeJIOBeKa M KaK OJHOT0 W3
KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUS TaKOW TMOJIXO0I K
OTIpeICNICHUIO 1eJIel N3YUYEeHHUS MIPEeIMEeTa SBJISETCS BIOJIHE OMPaBAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TVIABHBIMH IEISIMH H3y4eHUsS TpeaMeTa «XHUMHUsS» Ha
6azoBom ypoBHe (10 —11 ku1.) ssBASIOTCS:

e (GOpMHpPOBAHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYUYHON KapTUHBI MHPA, B OCHOBE KOTOPOU JIeKAT KIIIOUEBHIC TMOHSTHS,
dbyHIaMeHTallbHbIe 3aKOHBI M TEOPHUH XHMHUH, OCBOEHHE $3bIKa HAayKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEN UX PA3BUTUS U CTAHOBIICHHUS;

e (GOopMHpPOBAHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHYECKHX peaklnid, HeOOXOIUMBIX NJIsl MPHOOPETEHUs YMEHUI OpUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, HIMEIOIIUX MECTO B MPUPOJIEC, B MPAKTHUECKON H
MOBCE/IHEBHO JKU3HH;

® pa3BUTHE YMEHUW M CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJIOJICHUEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOACHUEM TMpaBuil 0Oe3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTum, conmepikatenbHas XapakKTepUCTUKA TEeH U 3a/1ad U3y4eHUs TpeMeTa B
mporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMHU
B cuCTeMe cpeaHero obmiero obOpazoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOUYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHusi OO0ydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHU3allvu,
BJIQ/ICIONIEr0 He HA0OpPOM 3HAHUMU, a (HYHKIIMOHATHHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUH W MPUMEHEHUS WX B peaTbHOW U3HU IS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBi3m Cc 3THM TpH HW3ydYeHHHM TMpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNTU U 33/1a4H, KaK:

ajganTanus  OO0ydJalromuxcs K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHSATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH M UX IMPUMEHEHUEM;



dbopMupoBaHHEe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIHN),
MMEIOUINX YHHUBEPCAIbHOE 3HAUEHUE JIJIS1 PA3NIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpobiieM,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIKN, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IO3HAHWU XMMUH, a TaKXkKe Ji OLIEHKH C
MO3UIUI IKOJIOTUIECKOM 0€30MaCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTraHK3M YeJIOBEKa U IPUPOJIHYIO CPEdY;

pa3BUTHE MTO3HABATEIILHBIX MHTEPECOB, MHTCIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBUH C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HAayYHO-TIOMYJIIpHOU HH(OPMALIUKA XUMHUYECKOTO
COJIepKaHUSs;

dbopMupoBaHUEe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOydYalomUXcs YyOeKIEHHOCTH B TYMaHHUCTHYECKON HaNpaBIEHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pEIIEHUH TI00alnbHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOIOTIONB30BAHMS, TOTOJHEHUS JHEPreTUYECKUX PECYpCOB U COXPAHEHHUsS MPUPOJIHOTO
paBHOBECHsS, OCO3HAHHUA HEOOXOJUMOCTH OEpEeKHOr0 OTHOIIEHUS K TPUPOJE U CBOEMY
3JI0POBBIO, & TAKKE MPUOOPETEHUSI OIBITA MCIIOIH30BAHUS MMOJYYEHHBIX 3HAHUW IS TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yuebnOM mane cpemHero obmiero odpa3zoBaHUs mpeaMeT «XuMHEs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTn «EcTecTBeHHO-HAYYHbIE PEAMETHI.

OO0ree 9nCIIO YacoB, OTBEAEHHBIX ISl U3yUYEHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkiacce — 34 gaca (1 gac B Heenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUHU

IIpenMeT opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs oprannyeckux coequHenuii A. M. byrneposa,
e€ OocHOBHbIe NOJOXKEeHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJMHAPHBIE U KPAaTHBIC CBS3U.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEJMHEHUN (CUCTeMaTudecKkas) W TPUBUAIbHBIE HA3BaHUA BaKHEHUIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHWE W ONHCAHUE JAEMOHCTPALMOHHBIX ONBITOB  TI0
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTABUTENIN aJKAaHOB: (U3NYECKUE M XUMHYECKHE CBOMCTBA (peakuMM 3aMelleHus u
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATalluU, OKUCIICHUS U MOJIMMEPU3aLlNN ), TOIYYEHUE U IIPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKMH psia. AUETUIeH —
NPOCTEHIINN MPECTaBUTENb AJKUHOB: COCTaB, CTPOeHHUE, (U3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyde€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpPO8arUus U HUMpOo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOAOPOJaMH,
MIPUHAUICKAMMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKU YTaeBoAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEQTSHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMUYeCKHid, KaTamUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MTPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1actTMacc, KaydykoB U pe3uHbl, Koyuiekiuuu «Hedte» u «Yronp», MoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJECHHE IPAKTHYECKOW pPaOOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM IMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTPOEHUE, (U3HYECKHUe U
XMMHUYECKHE CBOMCTBA (pEakIMU C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJaMHU, TOPEHUe),




npuMeHeHue. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIUPTOB. JeficTBHE METaHOIa U STaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aUMOICHCTBUE CO IIETOYHBIMU METAJJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

@eHol: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
denomna. [Ipumenenue enona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIMH),
NOJy4YEeHUE U TPUMEHEHHE.

OaHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHasl KHCIOTBI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIusl
stepudukanuu), mnoiydeHue u mnpuMmeHenue. CTeapuHOBasg M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBoapl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
IpOCTEHIINK MOHOCaXapua: OCOOCHHOCTH CTPOEHUS MOJEKYIbI, (pU3NYEeCKHe W XMUMHYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), oxucieHme amMMuauHbIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAaxXOXJIECHHWE B IPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. PpykTo3a Kak H30MEp TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03BL.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAUeCTBEHHAS PEAKIIUs C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHHsI BEIIECTB U MX MPEBpAIlCHH: MpPOBEACHUE,
HaOJIOZICHWE W ONMCaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHE dTaHona okcuaoMm wmenu(ll)), MHOroaroMHbBIX
CnupTOB (B3auMojelcTBHE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujaa cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM TPOJYKTAa PEAaKIMH TI0 H3BECTHBIM Macce, 00bEMY, KOJHUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IMIMHA). buonormdeckoe 3HaueHHe
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKcrepUMEeHTalbHbIE METOJIbl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOmrojeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypamus OEJIKOB IPH HArpeBaHWH, IBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTETCHb IOJIMMEPU3AlNH, CpenHss MOJeKylsipHas macca. OCHOBHbBIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHS.



DKcrepUMEHTAbHbIE METO/bl M3YUYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
o0pa3lamMu NpUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCST Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBIISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJICIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, TUIIOTe3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHHE, H3MEPEHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®usznka: MaTepusi, JHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelIeCTBa (OCIKH, YIIEBOABL, JKUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonOrys: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEICTRA,
JICKApCTBEHHBIE U KOCMETHYECKHE MPEnapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUeCKud dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUuecKue ypOBHH, MOJYPOBHH. ATOMHBIC OpOHUTay, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHus: IEKTPOHOB MO0 OpOUTAISIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa M [lepuoamdeckoll CUCTEMBI XMMHMUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XUMHUecKas CBs3b. BuAbl XMMHUYECKOH CBs3u (KOBaJEHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHas, MeTauinyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BaneHTHOCTD.
OneKTpooTpULATEIbHOCTh. CTeneHb OKuciIeHus. IOHbI: KaTHOHBI M AHUOHBI.

BemniectBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOIO CTPOCHMsI. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 AMCHEpCHBIX cucTeMax. VICTMHHBIE U KOJTIOWAHBIE pacTBOpbl. MaccoBas 107
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukamuss XMMHUYECKUX peakUuid B HEOPraHHUYECKOW W
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3M4HbIX (QakTopoB. OOpaTHMble peaklUu.
XuMmnueckoe paBHOBecHe. DaKTOpbI, BIUSAIOIIME HA COCTOSIHUE XUMHYECKOIO PABHOBECHS.
[Tpunnun Jle Hlatense.



DnekrponuTtrueckas auccoruanus. CuibHble u ciaadble 37eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHsI BELIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmui «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJielel KPUCTAJUIMYECKUX pemEéToK, HaOJII0AeHHEe U ONUCAaHUE JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEHHE NEPOKCHAA BOAOPOJa B MPUCYTCTBUM KaTaau3aropa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIUM.

Pacuérnble 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemerannbl. Ilonmoxxenue HemeramioB B Ilepuonnueckoi cuCTeME XUMHUYECKHUX
sanementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI aToMoB. (Du3Hueckue CBONCTBA
HEMETAJUIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XVUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, ¢ocdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenne meramioB B [lepuoanueckoil cucreMe XMMHUYECKUX 3I€MEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTauioB. Obmue
duznueckue cBoiictBa MeTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUYECKUN P HAMpsHKEHUM
METaJlIOB.

XHUMHYECKHE CBOWCTBA BAXKHEHUINIMX METAUIOB (HATPWH, KaJWi, KaJdbIUd, MAarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHBIE METOJbl H3yYEHHs BEHIECTB M UMX TNPEBPAIICHUN: HU3YYCHUE
KOJUIeKIIMU «MeTauibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTATBHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3agadu.

Pacuérer maccel BemiecTBa WiM 00bEMa Ta30B MO HM3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMH BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET MTPUMECH.

XuMUA 4 KA3Hb

Ponp xuMuu B 06ecrie4eHNH SKOJIOTHYECKOM, SHEPTETUUECKON U MUIEeBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKunii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO TMOJNYyYeHUs
BaKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB U MaTEPHANIOB: Ba)KHEUILIME CTPOUTENIbHBIE MaTepuabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuajabl s DJICKTPOHHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaJIbHbIC yI0OpEHUS.

XuMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPETapaToB,
npaBuiia 6€30MacHOTO MCIIOIH30BAHMSI MPENapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanmu3zanius MEXNpEAMETHBIX CBSA3EH MPU M3y4EeHUH OOIIel M HEOPraHUYEeCKOW XMMHU B
11 kyacce oCyIecTBIsIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH,



TaK M MOHSTHUH, SBISIIOUIUXCS CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOPHS,
aHaJIU3,  CHUHTE3,  KilaccupUKanus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

O®uzuka: Marepus, dHEpPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HU30TOT,
pPaZMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEILleCTBa, PU3NYECKUE BEIUYNHBI U €AUHUIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO3SIUCTBEHHOE MIPOU3BOICTBO, nuIeBas
MIPOMBIIIIIEHHOCTh, (papMalneBTHUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaoB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOT'PAMMBI 110 XUMUWNU HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
porpaMM CpeaHEro o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM g pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS IpenMeTa «XUMHsS» Ha YpPOBHE CpenHEero oOmero oOpa3oBaHHA
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIECIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHUCTEME XHUMHUYECKOTO
o0pa3zoBaHus;

HaJIUYue IPAaBOCO3HAHUS 3KOJOTMYECKOM KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
IpaXAaHCKOro O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHU M TIpaBUJIAMU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPaKaroT cPOPMUPOBAHHOCTD
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNTbHOCTH OOYYaroIIMXCS M0 pealu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUA O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIIHMOHHBIX TIPAaB U 00SI3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3AaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI IPYTUX
MIPU aHAJIHM3€E Pa3INYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

LEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HAcCJlEIUI0 OTEUEeCTBEHHOM
XUMUU;

YBO)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHO)KCHHS HAYKHU €CTh pe3ysbTaT JJIUTEIbHBIX HaOII0ICHUMH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYYEHHH M TMOCIEAYIOIIEM aHajIu3e
uH(OPMAIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;



CIIOCOOHOCTH OIICHWBATh CHUTYAaIlMW, CBS3aHHBIE C XUMHUYECKUMHU SBICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OIICHUBATH CBOE IOBEJEHUE W IOCTYIIKM CBOMX TOBApUUIIEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) dpopMmupoBaHusi KyJbTYPbl 310POBbSI:

MOHMMAHUS IIEHHOCTEH 3/J0pOBOTO M 0e30macHoro oOpasza >KHW3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaIbHON TpPAaeKTOPHH OOpa30BaHMA,
Oynyuieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTMUYECKHU 11€JIeCO00Pa3HOro OTHOLIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsSTHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOW KYJIBTYphI, OIbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO NPECTaBICHUs 00 OKpYKaroleM
MHUpE KaKk O €IMHCTBE MPHUPOJbI U YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHM JJIS COBPEMEHHOM IUBMWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BAKHOM pPOJIM B CO3/JaHUM HOBOW 0a3bl MaTepuaIbHOU
KYJIbTYpbI, PEHIEHUH TII00ANbHBIX MPO0JIEM YCTONYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHUHU  MEIMIIMHBL,



00€CIeYeHUN YCIIOBHM YCIIEIIHOTO TPYy/la U SKOJIOTUYECKH KOM(DOPTHOM JKU3HHU KaXKJIOT0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIEro MUpa M HPOHCXOJAIUX B HEM H3MEHEHH,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U HCCIIEN0BATENIbCKON JESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3iMyHbIX cdepax MpodecCHOHATbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIEIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ HUCIOJIb30BaTh ~ OCBOCHHBIC  MEKIUCIUIUTMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICH CTBHUSIMH.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATEIILHO (POPMYNUPOBaTh M aKTYalIM3MpPOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENeNATh IENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH HX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IICIISIMHU;

HCIIOJIB30BaTh IHpHU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACISATH
XapakTepHbIC TMPH3HAKKM TIOHATHH W yCTaHAaBIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBECTCTBYIOIINEC MOHATHUA IJIA 00BsCHEHNS OTACJIIBbHBIX q)aKTOB n 5[BJ'I€HI/II\/JI;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(UKAIIUHN BEIIECTB U XUMHUUCCKUX PEAKIIH;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOHUTH JIOTUYECKHE PACCYXICHUS (WHAYKTHBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIAATH 3aKOHOMEPHOCTHU U IMPOTHBOPEUYHA B paCCMAaTpUBACMBIX ABJICHUAX, q)OpMy.]'IPIpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATH B IPOLUECCCEC MO3HAHMA, UCITIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/ad, MPUMEHSITh HAa3BAaHHBIC MOJICIBHBIC MPEICTABICHUS
JJI1 BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB H XUMHUYCCKUX peaKHHI\/'I.



2) 6a3oBbIe HCCIeA0BaTENIbCKUE IeliCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIA;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3yibTaT, (GopMyIHpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBIISATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEellIeHuUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB [TO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKAX wuHMOpManuu (HAYIHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
AHAIM3UPOBATh HHOOPMAIIMIO PA3JIMYHBIX BUIOB W (HOPM TIPEIACTABJICHUS, KPUTUYCCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMyIUpOBaTh 3aMpoChl U MPUMEHSITh PA3IUYHBIE METOABl TMPU IOUCKE M O0TOOpE
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

PHOOPETaTh OMBIT MCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATH ONTUMAIBHYIO (DOpMY TpEICTaBICHUS HHPOPMAITUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAy4yHbIH $A3BIK B KauyeCTBE CpeACTBa Npu paboTe € XUMHUYECKOU
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISTHOCTH.

OBjaseHue YHHBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJae€MOW TEMBI B XOJie AHANIOTa W/WUIH TUCKYCCHH,
BBICKA3bIBaTh HJIed, (HOPMYIHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C IPE3EHTAIel pe3yIbTaTOB MO3HABATEIbHOM AESITENBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIOJHEHHUH XUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTU4YEeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOTO MpoeKkTa M (OPMYIHUPOBATh BBIBOJBI MO pe3ylbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0J1€ 00CYXICHHSI 1 OOMEHa MHEHUSIMH.

OByaieHUe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMHU JAeHCTBHAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATh CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ 1eNu U 3a/ladd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
MpeiaraeMblil alrOPUTM JCHCTBUN TIPU BBHITIOJHEHUN YUE€OHBIX W UCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanbomee Y(h(GEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOTyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaAKITUIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JESATENbHOCTM Ha OCHOBE CaMoOaHalu3a |
CaMOOLEHKH.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyueckas XUuMHUs» OTpa)karoT:

Cc(OPMHPOBAHHOCTb IPEACTaBICHUI O XMMHUYECKOH COCTaBISIIOIEH €CTEeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs] NPAKTUYECKUX 3a7ad M SKOJIOTMYECKHM OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrAIOLINE
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHILIATEIILHOCTh, XUMHYECKasi CBsA3b, CTPYKTYpHas ¢opmyna (pa3BépHyTas u
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYIMIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH P, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOA U a30TCOJEpIKaIllMe COCIUHEHUs, MOHOMEp, NOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCIOIb30BAHNU BOKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U IPaKTHYECKON JeSITeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKY MOHSATUH, YCTAaHABINBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHITUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILLCHUI OPTaHUYECKUX COCIUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY ISl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) GOPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAAJIEKHOCTh U3YUEHHBIX OPraHUYeCKUX
BEIIECTB IO HX COCTaBYy WU CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEHUI
(YriaeBoJopobl, KHCIOPOJ M a30TCOJACpXAlllde COEIUHEHMs, BBICOKOMOJIEKYIIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA 1o cucremarndeckoii Homenkimatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHAJbHBIE HAa3BAaHHUs OTIEIBHBIX OPraHMYECKHUX BEIIECTB (ITHUJICH, MPOIUIIEH,
aleTUJIEH, STWIECHIJIUKOIb, TJIULEPUH, (QEeHOJd, (opManbAeruj, aleTalbAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIJIOTA, OJIEMHOBAsl KUCJIOTA, CTEApUHOBAs KUCIOTa, IJI0K03a, (QpyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI OMNPEAEATh BHJbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHMYECKHX
BetiecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XMMHYECKHE CBOWCTBA TUIIMYHBIX MIPEJICTABUTENEH Pa3INYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(meTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STUJICHTJINKOIb, TTUIEPUH, (EHOJ, aleTalblerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeJI003a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKIY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI MX MEPEpadOTKH M TMPAKTHUYECKOE MPUMEHEHUE
IPOJYKTOB NEPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLMHM 10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEaKLUH);

c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCIHOJb3yEMbIX B XHWMHHM INPHU HM3YYCHUH BEUIECTB WU XHUMHUYECKUX SIBJICHUH
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJCIHPOBAHUE), UCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJB30BAHUS XUMUYECKOW MOCYn0il u
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUH OSKCIIEPHUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHICHA U U3YYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE PEAKIMM OPraHMYECKHX BEIIECTB, JEHaTypauus OEJIKOB IHpu
HarpeBaHUU, IIBETHbIC PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEACTABIATh PE3yNIbTaThl
XUMHYECKOTO J3KCIepuMeHTa B (GopMe 3aluCH YpaBHEHHUH COOTBETCTBYIOIIUX pEAKIU U
(GopMyIUpOBATH BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COOMIOaTh MpaBUiIa HKOJOTMYECKH IIeIeCO00pa3HOro
NOBE/IECHUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKPY’KaloIllel MPUPOJIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JCHUCTBHS HA YKUBbIE OpraHU3MbI
ONpeAeNEHHBIX OPraHMYeCKUX BEILIECTB, MOHMMas cwmbica mnokaszatens I[IJIK, moschaTe Ha
npuMepax crocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YeJI0BEeKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1AaX MO3HAHUS BEIECTB M XUMUYECKUX SBJICHUM;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPAaKTHYECKUX 3adad M DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAeT: OCHOBOIOJATarolIne
MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBI O00BEM, BAJIEHTHOCTH, OJJIEKTPOOTPHIATEIHHOCTh, CTENEHb
OKUCTICHUs, XWUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METANTHYECKas, BOJIOPOIHAsN),
KpUCTAJUIMYECKasi  pelETKa, TUIBI XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHIECKAs IUCCOIMAINS, OKHCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconranuu, nepuoaudyeckuii 3akoH J[. WM. MeHnneneeBa, 3akoH



COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI HEPTUU NPU XUMHYECKHUX
pPEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH $3BIK XHUMHH, MHPOBO33PEHUECKUE 3HAHMI,
JeKallMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyY€HUH U O€30M1acCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU eI TEIHHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBIABIIATH XapaKTE€PHbIC IPU3HAKY MTOHATHUIH, yCTaHABIUBATb
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKCAHUU HEOPTaHMUYECKUX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY IJIsl COCTaBJICHUS
(GopMyn BeIIECTB M YypaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKHX BELICCTB (yrapHbld ras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJA, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHMX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBSA3M (KOBaJIEHTHAas!, HIOHHA,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIIIMUYECKOW PEIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJIEKYJSIpHAs, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAeaEHHOMY KJIacCy/TpyIie COEMHEHUH (IPOCThIE BEIIECTBA — METAJLIbI U
HEMeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICHT Hepuoauyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHHUTEIBHYIO |
HIPOTHOCTUYECKYIO (PYHKILINY;

c(OpMUPOBAHHOCTh ~YMEHHMH  XapaKTepu30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuuecKkux 3aemeHTos /1. 1.
MeHeneeBa, HMCHOJIB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANIN», «IHEPrETHYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX diieMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAHHE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUII;

c(OpMUPOBAHHOCTh YMEHUS KJIacCHU(PUIMPOBATh XUMHYECKHE PEAKIUHU I10 Pa3IuYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIIOBOMY 3¢ ¢eKTy peakiuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PeaKIuy, YIaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKLUN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHBbIE YPaBHEHUs peakluii HOHHOIO OOMEHa, YUMThIBasl yCJIOBHS, IPU KOTOPBIX 3TU
peaKuuy UayT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH pPEAaKIUH, MOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peakuuu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (npunnumn Jle llatense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOILIECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTD



npecTaBieHuid 00 OOIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHHUA C HCIOJIB30BAHHEM MOHSATHUS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XMMHUYECKHX
peakIusaX, Macchl BELIeCTBA WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAcce
Wi 00bEMY OJHOIO M3 YYaCTBYIOIIMX B peakLMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OPMHUPOBAHHOCTh YMEHHMH COOJIIOAATH MpaBuiia MOJIb30BAHUSA XUMHUYECKON MOCYA0H U
71a00paTOPHBIM 000PYIOBAaHUEM, A TAKXKE IPaBHUJIa OOPAICHHUS C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XUMHYECKHHA AKCIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINPEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3JIIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeakIMd HOHHOrO0 OOMEHA, KAaueCTBEHHbIE pEaKIMM Ha
cynbdar-, kapOoHAT- U XJIOPHU-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3ajay no TtemaMm «Metamuib» U «HemeTamuib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMU U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3yiabTaThl XMMHUYECKOro 3KCIepUMEHTa B (opMe 3almuCH YPAaBHEHUIl COOTBETCTBYIOLIMX
peaxiuii 1 GOpMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALHIO,
[I0JIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHUKalMM, MHTepHET u
JPYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOJIOAATh NpaBHiIa SKOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbs M
OKpY’arollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUS HA JKHUBBIE OPraHU3MBbI
OIpesieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TK, noscHare Ha npumepax crnocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKA;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHMSI BEIIECTB M XUMUYECKHUX SIBJICHUI;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOyYaroIMXcs: YMEHHME HCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
bubnuoreka
[Ipenmet oprannyeckoit xumuu. Teopus LIOK https://m.eds00.ru
1.1 CTPOEHHUS OPTaHUYECKUX COEAUHEHUN A. 3 bubnmoreka
M. Byrieposa POIUI https://resh.edu.ru
Htoro no paznemny 3
Paznea 2. Yriesogopoasbl
bubnuoteka
HOK https://m.edsoo.ru
2.1 [IpenenbHbIe YyTIeBOOOPOAbI — AJTKAHBI 2 bubnunoreka
POUI https://resh.edu.ru
bubnuoteka
IIOK https://m.edsoo.ru
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 5 1 Bubmorexa
AJIKA TUCHEL, aITKHHET POIII https://resh.edu.ru
2.3 ApomaTudeckue yrieBogopoabl 2 bubnmnoreka




IHOK https://m.edsoo.ru

bubnmuoreka
PDOIIT https://resh.edu.ru

IIpupoiHBIE UICTOYHUKH YIJIEBOJOPOJOB U

bubnuoreka
IHOK https://m.edsoo.ru

2.4 5 3 Bbubnuoreka
X NepepaboTka POILI https://resh.edu.ru
Htoro no paznemny 13
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coeinHeHust
Bubmnoreka
OK https://m.edsoo.ru
3.1 Cruptel. ®enon 3 bubnmnoreka
POIII https://resh.edu.ru
bubnuoreka
HOK https://m.edsoo.ru
39 éHBHGFI/IIIBI. KapOoHoBBIE KHUCTOTHI. 7 Enbimorexa
TIOXKHBIE 5HPbI POIII https://resh.edu.ru
bubnunoreka
IIOK https://m.edsoo.ru
3.3 YrineBoasl 3 Bubnuoreka

POIII https://resh.edu.ru




Uroro mo pazueny 13
Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust
Bbubnuoreka
IHOK https://m.edsoo.ru
4.1 AMUHBL. AMUHOKHCIOTEIL. beikn 3 Bubnuoreka
POIII https://resh.edu.ru
Htoro no pazneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIe COeJUHEHUS
Bubmnoreka
OK https://m.edsoo.ru
5.1 [Tnactmaccel. Kayuyku. Boiokna 2 bubmmotexa
POIII https://resh.edu.ru
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabubie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
bubnuoTeka
. LIOK https://m.edsoo.ru
Ctpoenue atomoB. [lepuoanyueckuii 3akoH
1.1 u [lepuonnueckas cuCTeMa XMMUYCCKUX 3 Bubnnorexa
anemenToB 1. 1. Menaeneena PSLI https://resh.edu.ru
bubnmmoteka
LIOK https://m.edsoo.ru
12 Crpoenue BemiecTBa. MHOroo0Opasue 4 Buborexa
BemecT? PAIII https://resh.edu.ru
bubnmmoreka
LIOK https://m.edsoo.ru
1.3 XUMHYECKUE PEAKITUN 6 1 1 bubnnoreka
PO https://resh.edu.ru
Hroro no pazneny 13
Paszgen 2. Heopranuueckast Xumusi
bubnmoreka
2.1 Mertamibt 6 1

LIOK https://m.edsoo.ru




bubmmoreka
PDOIIT https://resh.edu.ru

bubnuoreka
LIOK https://m.edsoo.ru

2.2 Hemeramier 9 bubanoreka
POIII https://resh.edu.ru
bubanoreka
LIOK https://m.edsoo.ru
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHYCCKUX ’ EuGaorexa
BellecTs POIII https://resh.edu.ru
Hroro no pazneny 17
Pa3zgen 3. XuMus u :Ku3HL
bubaunoreka
LIOK https://m.edsoo.ru
3.1 XUMUS U )KA3HDb 4 bubaunoreka
POIII https://resh.edu.ru
Hroro no pazneny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34




YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O

HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

1) Xwumus, 11 knacce/ Pymsuruc I'.E., ®eapaman @.I'., AKnroHepHOE 00IIECTBO
«M3marenscTBO «lIpocBemenue»

2) Xwumus / Epemun B.B., Kysemenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlynun B.B.; mox
penaknueii Jlynuna B.B., O01mecTBo ¢ orpaHindeHHON 0TBETCTBEHHOCTHIO «/[PODA»;
AxkunonepHoe obmectso «M3narenbctBo «IIpocsemienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1) Xwumus. 11 xmacc: yue6. s obieoopasosar. opranusanuii / I'. E. Pymsuruc, ®@. T
®enbaman. — 4-e uza. — M.: Ilpoceemenue, 2021 rr.;

2) Xwumwus. Ypoku B 11 kinacce: mocobue mist yautens / H. H. I'apa. — 2-e u3n., nepepab. — M.
[Ipoceemenue, 2014. — 127 c.;_

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1) Vpox (PDIM) https://resh.edu.ru

2) Ypok (Hcmopran) https://nsportal.ru

3) (SKnacc) https://www.yaklass.ru

4) Buneoypox (MHTEPYPOK): https://interneturok.ru
5) IIpesenrarus (Muadoypox) https://infourok.ru
6) bubmuoreka LIOK https://m.edsoo.ru

7) Tlpesenrarus (3Hanuo) https://znanio.ru

8) Pemy EI'D: https://ege.sdamaia.ru/

9) Vpok : https://urok.1sept.ru

10) VYpok, npe3enrarun:https://multiurok.ru



https://resh.edu.ru/
https://nsportal.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://infourok.ru/
https://m.edsoo.ru/
https://znanio.ru/
https://ege.sdamgia.ru/
https://urok.1sept.ru/




