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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XuMHuu Ha ypOBHE cpeaHero o0uiero oopasoBanus pazpadborana Ha ocHoBe DeepaabHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepaiuny, TpeOoBaHUI K pe3ynbraTamMm
ocBocHHs (penmepanpHO 00pa3oBaTeNbHONW TporpamMMmbl cpenHero obmiero obpazoanus (DOII COO),
npencTaBieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpaszoBarenbHoM cTtanaapte COO, ¢ yuérom Konnenmmu
MpenofaBanus yd4eOHoro mpeamera «Xumus» B oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit denepanuu,
peanu3yoIruX OCHOBHBbIE 00pa3oBaTelibHbIE MPOrPaMMBbI, U OCHOBHBIX MOJIOKeHUN «CTpareruu pa3BUTHUS
Bocriutanus B Poccutickoit deneparuu Ha nepuox 1o 2025 roga» (Pacmopsixenue [pasutensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJXOA0OB K pa3paboTKe MpOrpaMMbl M0 XUMHUH, K ONpPENeIeHUI0 001Iei cTparerun o0yuyeHus,
BOCIIUTAHUS U Pa3BUTUA OOYyYaroIIMXCs CPEACTBaMHU ydeOHoro mpenmera «Xumus» ansg 10—-11 xmaccoB Ha
0a30BOM ypOBHE cOCTaBWJIM KoHIenrtyanabHble TojiokeHus PI'OC COO o B3auM00OyCIIOBJIEHHOCTH IIEJICH,
coziep KaHus, pe3ylbTaToB 00y4eHHs U TpeOOBaHHUN K YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

Xummuueckoe 00pazoBaHue, MOydyaeMoe BBITYCKHUKaMH 0011e00pa30BaTeIbHONW OpraHU3aIiy, SBISETCS
HEOThEMJIEMOM dYacThl0 HX o0Opa3oBaHHOCTH. OHO CHYXHUT 3aBEpIIAIONIUM JTAOM pealu3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KJIFOUEBBIX IIEHHOCTEH, MPUCYIINX IEIOCTHOW CUCTEME XUMHUYECKOTO
o0pa3oBaHMs. DTH IICHHOCTH KacaroTCsl O3HAHMSI 3aKOHOB NMPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS M OOIIEH
KYJBTYypbl Y€JIOBEKa, a TAaKKe DKOJIOTMYECKHM OOOCHOBAaHHOIO OTHOLIEHHUS K CBOEMY 3J0POBbIO U MPHUPOTHOM
cpene. Peanmsyercs xumuueckoe oOpa3zoBaHue OOYyYarOIIMXCS HAa YpPOBHE CPENHEro OO0IIero oOpa3oBaHHA
CpeACTBaMU Y4eOHOro npeMeTa « XUMHUs», collepyKaHie U TOCTPOEHUE KOTOPOTO OIPEIeNIeHbl B TPOrpaMMe 1o
XUMHH ¢ YYETOM CcHelM(PUKU HAYKH XUMUH, €€ 3HAUCHUS B MO3HAHUHM MPUPOABI U B MaTepUATbHON KHU3HU
olmiecTBa, a Takke € y4€ToM OOHIMX LeJel M MPHUHIIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeqHero obmero oopazoBanus B Poccuiickoit denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT 0cOoOYyI0 poJib B COBPEMEHHON LIMBUIN3ALINH, B
CO3/IaHMU HOBOM 0a3bl MaTepuanbHON KylnbTypbl. OHa BHOCHT CBOW BKIaJ B ()OPMHUPOBAHHE PAllMOHAIBEHOTO
HAy4YHOTO MBIIUICHUS, B CO3[JaHUE IEJIOCTHOTO TMPEACTaBICHUs 00 OKpYXarolleM MHpe KaK O eIUHCTBE
MPUPOILI U YeJOBeKa, KoTopoe (opMHpyeTcs B XMMHUU Ha OCHOBE IOHHMMAaHHUSl BEIIECTBEHHOTO COCTaBa
OKpY’KaIOILIEro MHpa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOEHUEM BEIIECTB, UX CBOWCTBAMU M BO3MOKHBIMU
00JIaCTIMH IPUMEHEHHUS.

TecHO B3aMMOAEWUCTBYS C IPYTUMH €CTECTBEHHBIMHU HAyKaMH, XHMHs CTajla HEOThEMJIEMOW YacThiO
MHUPOBOH KYNBTYpBl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO Tpyda U >KU3HU KaXJOro ujaeHa oOIecTsa.
CoBpemeHHasi XMMHUsI KaK HayKa CO3UJaTesibHAas, KaK HayKa BBICOKMX TEXHOJOTHMU HalpaBieHa Ha pelieHHe



100aMbHBIX TpOOJIeM YCTOHYMBOTO pA3BUTHS 4YENIOBEYECTBA — CBIPbEBOM, HHEPreTHUECKOW, MHUILEBOMH,
9KOJIOTMYECKOI 0€30MaCHOCTH U OXPaHBbI 310POBBSI.

B coorBercTBHM ¢ OOHmIMMH TEASIMU W TPUHIMIIAMH CPEIHET0 OO0IIero oOpa3oBaHUs COACpIKaHUE
npeamera «Xumus» (10—11 kmaccel, 0a30BbIil ypOBEHb HM3yU€HHs]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TOATOTOBKY OOyYaloIMXCs, HEOOXOOUMYI0O UM JUIsl BBIPAaOOTKHM MHPOBO33PEHUECKUX
OPHEHTUPOB, YCHEIIHOTO BKIIOUEHUS B *KHU3Hb COLIMYMa, MPOIOLKEHUSI 00pa30BaHMs B Pa3IMUYHBIX 00JaCTAX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBistonMu npeameTa « XuMus» SBISI0TCs 6a30Bble Kypebl — «Opranndeckas Xumusi» u «Oo1mas u
HEOpraHUYecKasl XUMHUsA», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH:
cucTeMa 3HaHUU MO0 HEOpPraHMYeCKOW XMMHHU (C BKJIIOYCHHEM 3HAHUH W3 OOIIeld XUMHM) U OpraHMYeCcKOn
xuMuu. PopMHUpOBaHME MAHHOM CHUCTEMBbl 3HAHMHM TPU M3Y4YEHUHU IpeaMeTa 00ecledrBaeT BO3MOXHOCTb
paccMOTpEHMsI BCET0O MHOT000Opa3usi BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa coaepxkanust KypcoB — «Opranuueckas xumus» U «OOIIas ¥ HEOpraHuyecKas XUMHSD)
chopmMHpoBaHa B MPOTrpaMMe 10 XUMHUH HAa OCHOBE CHCTEMHOTO MOAXO/a K U3YyYCHHIO yU4eOHOTro MaTepuasia u
00yCIJIOB/IEHA UCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHUHM HAa ONpENEIEHHBIX TEOPETUUYECKHX YPOBHSX.
Tak, B Kypce OpraHM4Yeckoii XMMUHU BEIIECTBA PacCMaTPUBAIOTCA HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHUS
OpPraHMYECKHX COCIMHEHUH, a TaKkKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEACTABICHUN O
cTpoeHuu BemiecTB. CBefeHHs 00 U3yyaeMbIX B Kypce BEUIeCTBaX JAlOTCS B Pa3BUTHU — OT YIJIEBOIOPOIOB /10
CIIO)KHBIX OHOJIOTMYECKH AaKTUBHBIX COEIMHEHHUH. B Kypce opraHuyeckoil XuUMHUM THOIY4arOT pa3BUTHE
c(opMHpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs MEPBOHAYAJBHBIE IPEICTABICHUS O
XUMHUYECKON CBS3M, KIAacCU(UKAIMOHHBIX IPHU3HAKAX BEILECTB, 3aBHUCUMOCTH CBOWCTB BEIECTB OT HX
CTPOEHUS, O XUMHUYECKOU peaKkinu.

[lon HOBBIM yITIOM 3peHHUs B IpeAMeTe «XUMUsS» 0a30BOro ypOBHS pacCMaTpUBAETCS H3Yy4YEHHBIH Ha
YPOBHE OCHOBHOTO O0IIIEro 00pa30BaHUs TEOPETUUECCKHI MaTeprall 1 (PaKTOIOrHYECKUE CBEICHHUS O BEIECTBAX
U XUMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HEOpraHudeckas XUMHUsS» OO0ydyaroIUMCs
NPEOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHE MEPUOJUYECKOr0 3aKOHAa C OOLIEeTEOPEeTHYECKUX U
METOAOJIOTHYECKUX TMO3UIUH, TIyOXe MOHATh HCTOPUYECKOE H3MEHEeHHE (yHKIUIl 3TOro 3akoHa — OT
o0o01aroei 10 0OBACHAONMIEN U IPOTHO3UPYIOLIEH.

Enunas cucrteMa 3HaHUM O Ba)KHEWIMX BEIIECTBAX, X COCTABE, CTPOCHUM, CBOMCTBAX U NMIPUMEHEHUH, a
TAK)KE O XUMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKaHUs AomoaHsAeTcs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTaMU COJEPKAHUS, UMEIOLIIMMHU KYJIbTYPOJOTUUECKUI U NPUKIAAHOW XapakTep. DTH 3HAHUSA
CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XUMUU C IPYTUMH HayKaMH, pacKpbhIBalOT €€ poJib B TO3HABATEIbHOU



U MPaKTHYECKON NIEATENIbHOCTU YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHMIO YBaKEHHS K IPOLECCY TBOpYECTBA B
o0JIaCTM TEOpUM U MPAKTUYECKUX MPUIOKEHUM XHMHH, IIOMOIal0T BBITYCKHUKY OPHEHTHPOBAThCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpPOOJEeMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICINBATh
MH(POPMALIUIO ¥ IPUMEHSTH €€ IS MOTIOTHEHHUS 3HAHHUM, PeIeHUs] HHTEIUIEKTYaIbHbBIX U 3KCIIEPUMEHTAIbHBIX
HCCIIeIOBATeNbCKUX 3a/1ad. B 1enom conepkaHue yuyeOHOro mpeaMera «XUMHsS» JTaHHOTO YPOBHS M3Y4EHUS
OPHEHTUPOBAHO Ha (OPMHPOBAHUE Yy OOYHYAIOLIMXCS MHPOBO33PEHUYECKOW OCHOBBI JUIsl TOHUMAaHHUSA
¢mwiocopckux HAeH, TakUX Kak: MaTepHaJbHOE €IWHCTBO HEOPraHM4eCKOro M OpraHu4ecKkoro Mupa,
00YCIIOBIIEHHOCTh CBOWMCTB BEUIECTB MX COCTAaBOM M CTPOCHHUEM, IMO3HABAEMOCTh MPHUPOIHBIX SIBICHUHA ITyTEM
OKCIIEPUMEHTA W PEHICHUS MPOTUBOPEUUI MEXAy HOBBIMH (DaKTaMU M TEOPETHYECKUMH IPEIIOCHUIKAMH,
OCO3HAHHUE POJIM XUMHHU B PEIICHUH 3KOJIOTHUECKHUX MPOOJIeM, a TaKxke MpodiieM cOepekeHUs] YHEPTeTUUECKUX
PECYpPCOB, ChIpbs, CO3[aHUS HOBBIX TEXHOJIOTUI U MaTepHasoB.

B nnane pemieHus 3agad BOCIIUTAHMS, pa3BUTHS M COLUMAIN3ALUN 00y4atOLMXCsl MPUHSTHIE POTrPaMMOi
M0 XMMHUH TIOXO/BI K OMPEICIICHUIO COJCPKAHUS M MTOCTPOCHUS TpeIMeTa MpeycMaTpiuBaroT (OPpMHPOBAHUE
YHHUBEPCAJIbHBIX Y4YEOHBIX NIEHCTBHIA, UMEIOMMX 0a30BO€ 3HAYCHHE Ui PA3JIMYHBIX BUIOB JAEATEIHHOCTH:
pemieHust npoOieM, MOUCKa, aHalu3a U 00paboTKKM HMH(POpPMALNHU, HEOOXOMUMBIX ISl MPUOOPETEHHs OIbITa
MIPAKTUYECKOM U MCCIIe10BaTeNIbCKOM 1eATeIbHOCTH, 3aHUMAIOLIEeH Ba)KHOE MECTO B TIO3HAHUM XUMMHU.

B mpakTuke npenopaBaHus XMMHMU KaK Ha YpOBHE OCHOBHOIO OoOLIero o0pa3oBaHUs, TaK U Ha YPOBHE
CpemHero oOImero oOpa3oBaHUs, TPH ONPEACICHUH CONCPKATEITHbHONH XapaKTEPUCTHKH IeIed HW3ydeHHUs
IpeaMeTa HampaBlieHHEM MEPBOCTENIEHHONW 3HAYMMOCTH TPAJWIUMOHHO NpU3HAETCS (opMUpOBaHHE OCHOB
XMUMHUYECKOM HayKH Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUYECKOM 1eATEIbHOCTH YeJIOBEKa U KaK
OZIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOAMYECKON TOUKU 3PEHHs] TaKOH MOAXOI K ONpPEAeSICHHIO
Lesel U3y4eHus IpeMeTa sIBIISIeTCsl BIIOJIHE ONPaBIaHHBIM.

CoracHO TaHHOW TOYKE 3PEHUS TIaBHBIMU LEISAMU W3yUeHHs TpenMeTa « XuMus» Ha 0a30BOM ypOBHE
(10 —11 xa.) stBASIFOTCS:

(dhopMUpOBaHUE CUCTEMbBI XUMUYECKUX 3HAHUHN KaK Ba)KHEHIIIEH COCTABISIONIEH €CTECTBEHHO-HAYYHOU KAPTUHBI
MHUpa, B OCHOBE KOTOPOH JIe)KaT KITIOYEBBIE MOHATHUS, (PyHIaMEHTAIbHBIC 3aKOHBI U TEOPHUH XUMHH, OCBOCHHUE
A3bIKa HAyKH, YCBOGHUE M MOHMMAaHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHHI MHPOBO33PEHUECKOrO Xapakrepa,
O3HAKOMJICHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHHUS;

(dbopMHpoOBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/AX MO3HAHMs BELIECTB U XUMHUECKUX peakLuil,
HEOOXOIUMBIX Ul NPUOOPETEHUS YMEHUH OPHUEHTHPOBAaTbCSI B MHUpPE BEIIECTB M XMMHYECKUX SBICHUM,
MMEIOIINX MECTO B TIPUPOJIE, B TPAKTUICCKON 1 TIOBCEAHEBHOM KHU3HH;



pa3BUTHE YMEHUH U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIONECHHEM U OOBSICHEHHEM XHUMHYECKOTO
HKCIIEPUMEHTA, COOTIOACHHUEM MPaBHII 0€30IaCHOT0 OOPAIEHMS C BEILIECTBAMHU.

Hapsiny ¢ aTum, comeprkarenbHasi XapaKTEpUCTHKA LeIel M 3a7a4 U3ydeHUs MpeaMeTa B MporpaMme o
XMMWW YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH NMPUOPUTETAMHU B CHCTEME CPETHETO OOIIEro
obpaszoBanus. CerofHs B MpeToNaBaHUA XUMHH B OOJBIICH CTENEHU OTAAETCS MPEANOYTEHHE MPAKTHUECKON
KOMIIOHEHTE COJepKaHUs OOyueHHs, OPUEHTHPOBAHHON Ha MOJATOTOBKY BBITYCKHHKA 00II€00pa3oBaTeIbHOM
OpraHu3alluy, BIAJCIOIIEro He HaOOpPOM 3HaHUi, a (PyHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHHSMHU aKTUBHOTO IMOJTYYEHHS 3HAHUH M MPUMEHEHHS UX B PEaJbHOW JKU3HU JUIS PEHICHUS MPAKTHYECKHX
3aad.

B cBs31 ¢ 3TUM Tpu U3yYeHHUH MpeaMeTa « XUMHUST» JOMHHUPYIOIIEee 3HaYeHUE TIPUOOPETAIOT TaKHE IEIH
¥ 33/1a4H, KaK:

ajanTanys oOyd4alooIUXCsl K YCJIOBUSAM JUHAMUYHO pa3BHUBAIOLIErocs Mupa, (opMupoBaHue
MHTEIJICKTYaJ bHO PA3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHIO, COTPYAHHUYECTBY, CAMOCTOSTEILHOMY
HOPUHATHIO TPAMOTHBIX DEIICHHH B KOHKPETHBIX JKH3HEHHBIX CHUTYaIlMsIX, CBSI3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHHUEM;

¢dopmupoBaHue y OOy4YalOUIMXCSl KJIFOUEBBIX HABBIKOB (KJIFOUYEBBIX KOMIIETCHIMH), HMMEIOLINX
YHHUBEpCAJIbHOE 3HA4YeHHME JUIS PA3IUYHBIX BUAOB JIEATENILHOCTU: pEIIeHUs MpoOjeM, MOUCKA, aHaiu3a M
00paboTku MHpOpManUH, HEOOXOMUMBIX JJIS IPHOOPETEHHUS OIBITAa JESITEIBHOCTH, KOTOpasi 3aHUMAeT BaXKHOE
MECTO B TTO3HAHWUHU XMMHH, a TAKXKE IS OLEHKH C TTO3UITUI IKOJIIOTHIECKOH 0€30MacHOCTH XapaKTepa BIUSHUS
BEIIECTB U XUMHUECKUX MPOIECCOB HA OPTraHU3M YeJIOBEKa U TPUPOTHYIO CPEY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEW O0ydYarOUINXC:
CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHHUS [0 XUMHM B COOTBETCTBUU C IKM3HEHHBIMU
MOTPEOHOCTSIMH, HCIIOIB30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIIOTHH /ISl IOUCKA U aHalu3a y4eOHOH
Y HayYHO-TIONYJIIPHON HH(OpMAIIMHA XUMUIECKOTO COACP KaHUS;

dbopMHupoBaHHE W pa3BUTHE Y OOYYAIOMIMXCA ACCOIMATUBHOTO M JIOTMYECKOTO  MBIIUICHHUS,
HAOIIIOIATEIPHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIWMBI, B YaCTHOCTH, MPH
IUTAaHUPOBAHUHU M NTPOBEAECHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCITUTaHUE Y OOyYarommxcsi yOe:KAEHHOCTH B TYMaHHCTHYECKOW HANpPaBICHHOCTH XUMHH, €€ BaKHON
poJIM B pEUICHUH IIO0ATBHBIX MPOOJIEM palMOHAIBHOTO NPUPOIONONB30BAHNUS, TTOTIOJHEHUSI YHEPTeTHIECKUX
PECYpPCOB M COXpaHEHUs] NMPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeXHOTr0 OTHOILICHHS K
NPUPOZIE M CBOEMY 3/I0POBBIO, a TaKXKe NPUOOPETEHHs OIBbITa HCIOIB30BAHUS MONYYECHHBIX 3HAHUHM IS
MIPUHATHUS TPAMOTHBIX PEIICHUH B CUTyalUsX, CBA3aHHBIX C XMMUYECKUMH SIBICHUSMHU.



B yueGHOM maHe cpegHero o0IIero oopa3oBaHus MpeaMeT « XUMUs» 0a30BOr0 ypOBHS BXOAHT B COCTaB
npeaMeTHO o0macTi « EcTeCTBEHHO-HAYYHBIEC TPEIMETHI.

OOmree YKMCIIO 4YacoB, OTBEACHHBIX JIII W3yYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO OOIIero
obpa3zoBanus, cocraBisieT 68 gaco: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34 vaca (1 gac B
HEJIEIIO0).



COIAEPKAHUE OBYYEHUA

OBLIASA U HEOPTAHUYECKAS XUMUA

TeopeTnyeckue 0CHOBbI XUMHUM

Xumudeckuit aneMeHT. AToM. SIapo aroma, U30TONbL. DNEKTPOHHAsI 000104Ka. DHEPreTUYECKUE YPOBHH,
NOAYPOBHU. ATOMHBIE opOWTanu, S-, P-, d- smemeHTB.. OCOOCHHOCTH pAaCHpEeNiCHHsT SJIECKTPOHOB TI0
opOUTaJISIM B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DINEKTPOHHAS KOH(PHUTYpaIs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoguueckas cucrtema xumuueckux 3nemeHToB . M. Menneneesa. CBsi3b
nepuoandeckoro 3akoHa u llepumonmuueckoit cucteMbl xumudeckux osneMeHtoB JI. M. MeHnneneeBa ¢
COBPEMEHHOUN TEeOpueH CTPOCHUS] aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB H
00pa3yeMbIX UMHU MPOCTHIX M CIIOXKHBIX BEIIECTB MO TPYMIIaM M MEepHoaM. 3Hau€HHE NMEPHOINIECKOTO 3aKOHa
B Pa3BUTHH HAYKU.

CrpoeHue BemiecTBa. XUMHUYECKass CBsI3b. BUAbl XUMHUYECKOW CBsA3M (KOBaJIGHTHAas HEMOJsSIpHAs U
MoJIsipHasi, MOHHAsI, MeTauindeckas). MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM XMMHUYECKOM CBA3M (OOMEHHBIM
U JOHOPHO-aKIENTopHbIN). Bomopomnas cBs3b. BaneHTHOCTh. nekTpooTpunareabHocTh. CTeneHb
okuciieHus. IOHbI: KaTHOHBI M AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI
KPUCTAJNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAJUIMUECKON PEIIETKH.

[lonsiTne o nucnepcHbIX cuctemax. MICTMHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBasi 10 BEIIECTBA B
pacTtBope.

Knaccudukanuss  HeopraHmveckux coenuHeHuid. HomeHknmarypa  HEOPraHMYECKHX  BEIECCTB.
I'eneTnueckas cBsA3b HEOPraHUYECKUX BEUIECTB, IPUHAMIIEKAIUX K PA3JIMYHBIM KJIACCAM.

Xumuyeckas peakuusi. Knaccudukanuss XUMUYECKUX peakIMii B HEOPraHWYECKOW M OpraHHYecKOit
XUMHUHU. 3aKOH COXPAaHEHMSI MACChl BEUIECTB, 3aKOH COXPAHEHHs WU IPEBPALLCHMS SHEPTHM NPU XUMHYECKUX
peaxknusx.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pasziuuHbIX (hakropoB. OOparumble peakiuu. XUMHYECKOe
paBHOBecue. DaKTOpBI, BIMSIOIIME HA COCTOSIHME XuMu4ecKkoro pasHoBecus. [Tpunnun Jle [arense.

OnexTponutuyeckas auccouuanus. CunbHble U cialble 37eKkTponuThl. Cpea BOIHBIX PACTBOPOB
BEILIECTB: KHACJIasl, HEUTpabHas, IIEJIOYHAas.

OKHCAUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.



DKClepUMEHTAJIbHbIE METOJbl H3Y4YeHHs BEIIECTB W UX IMPEBPALEHUIl: JIeMOHCTpauus TaOIuil
«llepuonnueckass cucrtema xuMuueckux anemeHtoB JI. WM. MenneneeBa»y, wn3yueHue MoAeieu
KPUCTAJUIMYECKUX PEIETOK, HaONIOeHWEe M ONHCAaHHWE JIEMOHCTPAIlMOHHBIX W J1a0OpaTOpHBIX OIBITOB
(pa3nokeHue MepoKcHIa BOAOpoAa B MPUCYTCTBUM KaTajlu3aTopa, ONPEAEIIEHUE Cpeabl paCTBOPOB BEIIECTB C
MOMOIIbIO YHHUBEPCAIBHOTO HHAMKATOpA, PEaKIMH HOHHOrO OOMEHa), MPOBENCHHE MPAKTUYECKOH pPabOThI
«BnusHue pa3znuuHbIX (AKTOPOB Ha CKOPOCTh XUMUUECKOMN peaKifmy.

Pacuérurie 3amaun.

Pacuérel 0 ypaBHEHMSIM XMMUYECKUX PEAKLUN, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI, PACUETHI C
HCIIOJIb30BaHUEM IOHATHUS «MacCOBasi 10JIs BELIECTBAY.

Heopranuueckass Xummusi

Hemeramnel. Ilonoxenue HemetaiioB B Ilepuogmyeckoid cucteme xumuueckux snemeHToB J[. U.
MenneneeBa 1 0COOEHHOCTH CTpoeHHs aToMOB. Du3nueckre cBOWCTBa HEMETAIIIIOB. AJUIOTPONUS HEMETAIIIOB
(Ha mpumepe Kucimopona, cepsl, hocdopa u yriaepona).

XUMHUYECKHE CBOICTBAa Ba)KHEMIIMX HEMETayuIOB (TaJIOTeHOB, cCepbl, a3ora, (ocdopa, yriepona u
KPEMHHUS) U UX COCAMHEHUN (OKCHIOB, KUCIOPOACOAEPIKAIIMUX KUCIIOT, BOTOPOAHBIX COSAMHEHUN).

[IpuMeHeHNne Ba)KHEUIINX HEMETAJIOB U UX COCIMHEHMI.

Meramnsl. [lonoxenune MeramnoB B Ilepuoanueckoir cucreme xumudeckux dnemeHtos /[l .
MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 00004eK aroMoB MetaymioB. OOmme ¢usmueckue
cBoiicTBa MeTasu1oB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUUECKHUN psijl HAIPSLDKEHUH METaIIOB.

XHWMHUYECKHUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, Kajdui, KaJbI[UH, MarHui, aJlOMHHHH, ITHUHK,
XpOM, KeJe30, Mellb) U UX COCTUHEHHIA.

O61ue crioco6s! noayyeHus: MeTayioB. [IpuMeHeHne MeTamioB B ObITY M TEXHHKE.

DKCIIEpUMEHTAJIBHBIE METO/IBI U3YUEHHUS BELLECTB U UX NPEBPALICHUN: U3yUeHUE KOJUIEKIUH «MeTasibl
U CIUIaBbl», OOpa3loB HEMETAJJIOB, pEIIEHHE OSKCIIEPUMEHTAJIbHBIX 3ajay, HaOJIIOJeHHEe U OIlHCaHHUE
JIEMOHCTPAIIMOHHBIX U JIa0OpaTOPHBIX OMNBITOB (B3aUMOJCHCTBHE THUIPOKCHAA AIOMUHHS C PAcTBOPAMH
KHCJIOT U IL[€JI04€e, KaUeCTBEHHbIE PEaKIMK Ha KaTHOHBI METAJJIOB).

Pacuérurie 3amaun.

Pacuérsl Macchl BemiecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCE MM 00BEMY
OZIHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEUIECTB, pacy€Thl Macchl (00bEMa, KOJMUECTBA BEIIECTBA) MPOAYKTOB
peaKkuuu, €CIM OHO U3 BEIIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponp xumum B oOecrieueHUH SKOJOTHYECKOH, IHEPTeTHUECKOW W THUIIEBOH O€30MacHOCTH, Pa3BUTHU
MeauIMHbL. [IoHATHE 0 HAy4YHBIX METOAAX NO3HAHUS BEIIECTB U XMMUUYECKHUX PEAKLMM.



IIpencraBnenus o6 0OIIMX HAy4YHBIX MPUHLIMIIAX TPOMBIIIJIEHHOTO OIYYEeHHs Ba)KHEHIIINX BEIIECTB.

UYenoeek B MHpe BELIECTB M MATEPUAJIOB: BA)KHEMIINE CTPOUTEIBHBIE MAaTE€pUasbl, KOHCTPYKLIMOHHBIE
Marepuanbl, KpaCKH, CTEKJIO, KEpaMHKa, MaTepuaybl I JIEKTPOHUKH, HAaHOMATEPHUAJIbl, OPTaHUYECKUE U
MUHepaJbHbIE yI0OpEHHUS.

XuMus ¥ 3[0pOBbE YEJIOBEKA: IPAaBWJIa HCIOIb30BAHMS JICKAPCTBEHHBIX IIPENApaToB, IpaBuia
0€30I1aCHOr0 MCIOIb30BAaHU MPENapaToB OBITOBOM XMMUU B TOBCEITHEBHON YKM3HU.

MexnpeIMeTHBIE CBA3H.

Peanuzanus MeXIpeaIMETHBIX CBs3ed NMpH M3Y4YeHUH OO0IIeH M HeopraHudyeckoil xumum B 11 kmacce
OCYILECTBIISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX IOHATHH, TaKk M TOHSITHH,
ABJIIOILUXCS CUCTEMHBIMU JJIS1 OTACIJIBHBIX IIPEJMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOwye ecTeCcTBEHHO-HAy4HbIe INOHATHUS: HAay4HbIM (DakKT, IUIOTE3a, 3aKOH, TEOpUs, aHAJIM3, CHUHTE3,
KJaccuuKanus, NepUuoJUIHOCTh, HAOIIOAEHHUE, SKCIIEPUMEHT, MO/IEIMPOBAaHUE, U3MEPEHUE, SIBIICHNUE.

®usuka: Marepus, SJHEPrus, Macca, aroM, NIEKTPOH, POTOH, HEUTPOH, HOH, U30TOII, PAJUOAKTUBHOCTD,
MOJIEKYJa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHUE BEIleCTBa, (U3NUYECKHe
BEJIMYMHBI U €AVMHUIIBI X U3MEPEHMUSI, CKOPOCTb.

buonorus: kierka, opraHusM, sKocucTeMa, ouocdepa, Makpo- U MUKpPOIIEMEHTbI, BUTAMHHbI, OOMEH
BEILIECTB B OpraHU3Me.

I'eorpadus: MuHepasbl, TOPHBIE TOPOBI, MTOJIE3HBIE HCKOMIAEMbIE, TOIUTMBO, PECYPCHI.

TexHoorus: XuMu4ecKasi IPOMBIILIEHHOCTb, METAJUTYPrusl, IIPOU3BOACTBO CTPOUTEIBHBIX MAaTEPUAIOB,
CEJIbCKOXO35IICTBEHHOE MPOU3BOJCTBO, MUILEBAsl MPOMBIIUIEHHOCTh, (hapMaleBTUYeCKas MPOMBIIUIEHHOCTb,
IIPOU3BOACTBO KOCMETHYECKHMX IIPENaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHANIOB, JJIEKTPOHHAs
IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOT M H.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA BA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJBbTATbBI

OI'OC COO ycraHaBnMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYy4arolIUMHCS MpOrpaMMm
cpeaHero o01iero oopazoBaHus (JINYHOCTHBIM, METAIPEIMETHBIM U NpeaIMeTHbIM). HayuHo-MeTonndeckoit
OCHOBOM U151 pa3pabOTKH IIaHUPYEMBIX PE3YIBTaTOB OCBOCHUS IIPOrpaMM CpeHEro 00IIero o0pa3oBaHMs
ABJISIETCS. CUCTEMHO-/1€ITEIbHOCTHBIN MOIXOI.

B cootBeTcTBHM € CHCTEMHO-AESITENBHOCTHBIM IOAXOAOM B CTPYKTYpE€ JIMUYHOCTHBIX PE3YJbTATOB
OCBOGHHS TMpeaMeTa «XUMHsS» Ha YPOBHE CpPEIHEro oOlero oOpa3oBaHMs BBLAEICHBI CIEIYIOLIHE
COCTaBJISIOIINE!

OCO3HaHHE OOYYaAIOIMMHUCS POCCHUHCKOW Tpa)KTaHCKOM WMJACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAaMOONPEEIICHUIO;

HaJIM4YMe MOTUBAIIMU K O0YUYEHHUIO;

IeJICHANpPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEXIEHUI JTMYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH
U UCTOPHUYECKUX TPpaJULUi 6a30BOM HAyKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH 00YYaIOLINXCSl PyKOBOJICTBOBAThCS B CBOEW JESATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMH, IIPUCYIIIUMU 1IEIOCTHON CUCTEME XUMHUUECKOTr0 00pa3oBaHus;

HaJU4ue IPAaBOCO3HAHUS HKOJIOTMUECKOW KyJIbTypbl M CIIOCOOHOCTH CTaBUTh LIEIM U CTPOUTH
KHU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YNIbTaThl OCBOGHMS INpeaMeTa «XUMHsS» IOCTUTAIOTCS B €AMHCTBE Y4eOHOH H
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C T'YMAaHUCTHMUYECKUMH, COLMOKYJIBTYPHBIMH, yXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMM U MJ€ajaMH POCCHUNMCKOrO TpakIaHCKOro OOIlecTBa, NPUHATBIMU B
o0miecTBe HOpPMamMH U TpaBHJIAaMH TIOBEACHHUS, CHOCOOCTBYIOIIMMH TMPOIECCaM CaMOIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTU O0YYarOIIUXCS.

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHUS MpeaMeTa «XHUMHA» OTPakalT CPOPMHUPOBAHHOCTb OIIBITA
[IO3HABATEJIbHOM M IPAKTUYECKOW AESITEIbHOCTH OOYyYaroIUXCs IO pealu3alluy MPUHATBIX B OOLIECTBE
LIEHHOCTEMW, B TOM UHCJIE B YACTH:

1) rpaIaHCKOr0 BOCTIUTAHUA:

0CO3HaHUs 00yYaroIMMHUCS CBOMX KOHCTHTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHsI K 3aKOHY U
IPaBOMOPSIIKY;

MIPEJCTABICHUS O COLMATBHBIX HOPMaxX U MPaBHJIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHON TBOPYECKOH AESITEIBHOCTH IPU CO3AAHUU YUEOHBIX IMPOEKTOB, PELICHUN
y4eOHBIX M MO3HABATENbHBIX 3a]1a4, BBIMOIHEHUU XUMUYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHHMsI, JOTUKY U apryMEHThl IPYTHX Mpu
aHaJIM3€ pa3InYHbIX BUJIOB YUECOHOM €ATEIbHOCTH;

2) NaTPpHOTHYECKOr0 BOCTIMTAHUS .

LIEHHOCTHOT'O OTHOLIEHMSI K ICTOPUYECKOMY M HAyYHOMY HACJIEINI0 OT€YECTBEHHON XUMHUU;

YBXEHHUSI K MPOIIECCYy TBOPUYECTBA B OOJACTH TEOPHUH W MPAKTUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHMSI TOTO, YTO JIOCTHKEHUS HAyKH €CTh pe3yibTaT JJIUTENbHBIX HAOMIONCHUN, KPOMOTIUBBIX
JKCIIEPUMEHTAJIbHBIX TIOUCKOB, MOCTOSHHOTO TPY/la YUEHBIX U IPAKTHKOB;

UHTEpeca W TO03HABATEJbHBIX MOTHMBOB B TOJYYEHHH U TOCIEAYIOUIEM aHau3e HH(POpMAIUU O
NEPENOBBIX TOCTH)KEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MIOBEICHNUS;

CIIOCOOHOCTH OLIEHUBaTh CHUTyallMH, CBSI3aHHbIE C XUMHUYECKUMH SIBICHUSMH, U MPUHUMATh
OCO3HAHHBIE PELIEHMS], OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE U NIOCTYIIKM CBOMX TOBApHUIIEH C NO3UIMI HPAaBCTBEHHBIX U
MPaBOBBIX HOPM U OCO3HAHME MOCIEACTBUN ITUX MMOCTYNKOB;

4) gpopMHpPOBaHMA KYJIBTYPBbI 310POBbS:

NOHUMAaHHS [IEHHOCTEH 37J0pPOBOT0 M 0€30MacHOro 00pasa JKU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOUICHHUSI K COOCTBEHHOMY (PH3UYECKOMY U IICUXHUYECKOMY 37I0POBBIO;

coOmroeHusl mpaBuil 0€30MacHOrO OOpaIeHHs] ¢ BEUIECTBAMHU B OBITY, MMOBCEIHEBHOM >KU3HU U B
TPYAOBOM AESATENBHOCTH;

MOHMMAaHUS IEHHOCTU MPaBUJ WHAUBUAYAIbHOTO M KOJJIEKTUBHOTO OE30MaCHOr0 MOBEIEHUS B
CUTYaLUsIX, yTPOXKAIOIIMX 370POBbIO U KU3HU JIIOJEH;

OCO3HAHUS MOCJEACTBUNA U HEMPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS AIKOTOMsl, HAPKOTUKOB,
KypeHHUs);

5) TpynoBoro BocnuTaHusM:

KOMMYHHUKaTHUBHON KOMIETEHTHOCTH B y4eOHO-HMCCIIEOBATEIbCKON JESTEIbHOCTH, OOIECTBEHHO
IIOJIE3HOM, TBOPUECKOU U APYTMX BUJAX ACITEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE y4acTHE B PELLIEHUU IIPAKTUUECKHUX 3a4a4 COLMAJIBHOM HalpaBIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHIO MPOQEecCUil pazNIuvyHOro poja, B TOM YHMCIE Ha OCHOBE
MPUMEHEHHUS [TPEIMETHBIX 3HAHUI 110 XUMHUU;

YBa)KEHUS K TPYLY, JIOJSM TpyJa U pe3yasraTtaM TpyAOBOH J€ATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHMIYaJbHOM TpaeKTOpuu oOpa3oBaHusi, Oyayuiei
npodeccud W peaau3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEN K XUMUH, HUHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) 3K0/10rMYECcKOro0 BOCIIUTAHUS:

HKOJIOTUYECKH 1[eJIeCO00pa3HOr0 OTHOIICHHS K TPUPOJIE, KAaK HCTOYHUKY CYLIECTBOBaHHS KU3HU HA
3emie;

HNOHUMaHMS IM100AJIBbHOIO XapaKTepa HKOJIOTHYECKUX Mpo0seM, BIMSIHNSA SKOHOMUYECKHX IPOLIECCOB
Ha COCTOSIHME TTPUPOJHON U COIUAIBHOM CPEIIbI;

OCO3HaHMSI HEOOXOAMMOCTH HCIIONB30BaHUS JOCTHKEHMM XUMHUU JUIS pELIeHHs BOIPOCOB
PaLMOHAIIBHOTO IIPUPOIOIIOIB30BAHMS;

AKTUBHOI'O HENPUATUSA NEUCTBUM, NMPUHOCALIMX BPEN OKPYXKAIOLIEH INPUPOJHOM Cpene, yMEHHs
IPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHE IOCIEICTBUS NPEANPUHUMAEMBbIX JACHCTBUH H
IIPEJOTBPAILATh UX;

HaJIM4Msl Pa3BUTOrO SKOJOTMYECKOIO MBIIUIEHUS, dKOJIOIMYECKOW KyJIbTYpPBI, ONBITA JAEATEIbHOCTH
HKOJIOIMYECKOI HalpaBIEHHOCTH, YMEHUS PYKOBOACTBOBAaTHCSI MU B I103HABATEIIbHON, KOMMYHHMKATUBHOMN
U COIIMAJIbHON MPAKTHKE, CHOCOOHOCTHU M YMEHHUSI aKTUBHO MPOTHUBOCTOATH MJICOJIOTHMH XeMOpOOHH;

7) BEHHOCTH HAYYHOI'0 IO3HAHMSA

c(hopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH
U O0IIECTBEHHON NPAKTUKH;

NOHUMAaHMA CTeUM(PUKN XMMUU KaK HAayKH, OCO3HaHUsS €€ poiiu B (POPMUPOBAHMU PAIOHAIBHOTO
HAyYHOTO MBIIIJICHUS, CO3JaHUM LEJIOCTHOIO MPEICTaBIECHUS 00 OKpYXKAIOLIEM MHUpE KaK O €IUHCTBE
IOPUPONbI U YeNIOBeKa, B MO3HAHMM MPUPOAHBIX 3aKOHOMEPHOCTEM M pelIeHHH HpoOJIeM COXpaHEHHs
IIPUPOJHOTO PaBHOBECHS;

yOexIEHHOCTH B O0COOOM 3HAYMMOCTH XUMHUHM I COBPEMEHHOW LMBMIM3alUU: B €€
I'YMaHHCTUYECKOW HaNpaBI€HHOCTH W BaXXHOH PONM B CO3AaHUU HOBOM 0a3bl MaTrepuaibHON KyJIBTYpBHI,
peleHNH II00aJIbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA — CHIPbEBOM, IHEPreTUUECKOM,
IUILEBOW U IKOJOTMYECKOW 0€30MacHOCTH, B Pa3BUTHM MEIUIMHBL, 0OCCIEUCHUH YCIOBHH YCIIEHIHOTO
TpyAa U SKOJIOTUYECKH KOM(OPTHOH KU3HHU KaXKI0T0 WIEHa O0IECTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: ITOHUMAaHHUs CYIIHOCTH METOJOB IO3HAHMS, UCIOIb3YyEMBIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTHM HCIOJIb30BaTh IOTy4aeMble 3HAHUS JJIs aHalIM3a U OOBACHEHHA
SBJICHUH OKpPY)KAIOLIEero MHpa M TMPOUCXOASIIUX B HEM HM3MEHEHWMH, YMEHHs JenaTh OOOCHOBaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LEJNbIO IOJYYEHHUS JIOCTOBEPHBIX
BBIBOJIOB;



CIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XUMHMUYECKUE 3HAHMS JJIs pelleHus MpobieM B
peasIbHBIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIeIOBATENILCKOM 1€ TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHMUIO M CaMOOOpa30BaHUIO, K aKTHUBHOMY
MOJTYYEHHUIO HOBBIX 3HAHUW IO XUMUHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/a B Pa3IMYHbIX cdepax MpoheccCHOHaNTbHON IesITeIbHOCTH.
METAIIPEJIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yNbTaThl OCBOCHHUS yUEOHOro mpenMeTa «XUMEs» Ha YPOBHE CpPETHETO
o011ero 00pa3oBaHus BKIIOYAOT:

3HauUMble  JUii  (OPMUPOBAHUS  MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXIUCHUIUIMHAPHBIC
(MeXnpenMeTHbIE) OOIICHAYYHbIC TOHSATHS, OTPAXKAIONIUE IEJIOCTHOCTh HAyYHOW KAPTHHBI MHpa H
cnenu(rKy METONOB MO3HAHMS, HCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, dHEPTHS,
SIBJICHHE, TIPOILIECC, CHCTEMa, HAyYHBId (akT, MPHHIUI, THIOTE3a, 3aKOHOMEpPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNE, HAOIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIpYTHE);

YHHBEpCAJIbHbIC y4eOHBbIC JeHCTBHs (IMO3HABATEIIbHBIC, KOMMYHHUKAaTHBHBIC, DETYJISTUBHBIC),
obecnieunBaromue (GopMupoBaHre (QYHKIMOHAIBHOW TPAMOTHOCTH U  COIMAJIBHOW KOMIICTCHIUH
00yJaroITXCS;

CIOCOOHOCTh O0YYaONINXCS MCTIONB30BaTh OCBOCHHBIE MEXKIUCIIMIUTMHAPHBIC, MHPOBO33PEHYECKHE
3HaHUS ¥ YHUBEPCAJIbHbIC yueOHbIE ICUCTBHS B TO3HABATEILHON M COIIMATILHOM MPaKTHKE.

MeranpeaMeTHbIe  pe3yNbTaThl  OTPAXKAIOT  OBJAJICHUE  YHUBEPCAIBHBIMH  YYCOHBIMHU
TI03HABaTEIILHBIMHI, KOMMYHUKATHBHBIMU U PETYISTHBHBIMH JICHCTBUSMHU.

OgjageHHe YHUBEPCAJIBHBIMH YU4eOHBIMH MO3HABATEIbHBIMU JICHCTBUSAMU:

1) 6a3oBbIe JIOTHYECKHUE €CTBUA:

CaMOCTOATENBHO (POPMYNHUPOBATH U AKTYyaTU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpuBaTh;

OIIPEACTATh LENU ACATSIBHOCTH, 3ajaBasi mapamMeTpbl M KPUTEPHHU UX JTOCTHXKCHHS, COOTHOCHUTH
PE3yNBTAThI ACSITEIBHOCTH C TIOCTABICHHBIMU IIEIISIMH,

UCTIOJIB30BaTh MPH OCBOCHHWH 3HAHWUN MPHEMBI JIOTHYECKOTO MBIIUICHUS — BBIICISITh XapaKTepHBIC
NPU3HAKK TOHATHH W YCTaHABIMBAaTh MX B3aMMOCBS3b, HCIOJIH30BAaTh COOTBETCTBYIOIINE IMOHATHS IS
0OBSICHEHUS OTJCNbHBIX (PAKTOB U SBICHUH;

BBIOUPATh OCHOBAHUSI M KPUTEPHHU JJIS KIIaCCU(UKAIMH BEIIECTB U XUMHUECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUYMHHO-CJICICTBCHHBIC CBSI3U MEXKY U3y4acMbIMHU SIBIICHUSMU;



CTPOHUTH JIOTUYECKHE PACCYXIEHUS (MHIYKTUBHBIC, J€AYKTHUBHbIC, IO AaHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH M TPOTUBOPEUYUS] B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOABI H
3aKJIIOUEHUS,;

NPUMEHSTHh B TPOIECCE MO3HAHUS, MCIONb3YeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
npeoOpa3oBbIBaTh MOJAEIBHBIC NPEACTABICHUS — XUMHYECKHI 3HAK (CHMBOJ) SJIEMEHTA, XUMHYECKas
dopmyna, ypaBHEHHE XMMHUYECKON peakIMy — NP PEIIeHUHN yUYeOHbIX MO3HABATEIbHBIX U MPAKTHUECKUX
3ajay, NPUMEHATh HA3BaHHBIC MOJCJIbHBIE MPEACTABICHUS Ul BBISBICHHMS XapaKTEPHBIX IPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIIMH.

2) 0a30BbIE HCCJIEI0BATEIbCKUE TeHCTBUSA:

BJIaJICTh OCHOBAaMH METO/IOB HaYYHOTO IMO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIIHIA;

dbopMyaMpoBaTh e U 3a7aydl MCCIEeIOBAaHUs, MCIOIb30BAaTh MOCTABICHHBIE U CaMOCTOSTEIHHO
c(opMyJIUpOBaHHbIE BOMNPOCHI B KAaueCTBE MHCTPYMEHTa IO3HAHHUA M OCHOBBI A1 (OPMUPOBAHMS
TUIIOTE3BI 110 IPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CY)KICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIILHOTO TUIAHMPOBAHUS U TIPOBENICHUS YYCHHYECKUX IKCIIEPUMEHTOB,
COBEpPILECHCTBOBaTh YMEHMs HaOMIOAaTh 3a XOAOM IIpoIecca, CaMOCTOSTENBHO IPOTHO3UPOBATh €ro
pe3ynbTar, (opMynIupoBaTh OOOOIIEHUS W BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIBTaTOB
UCCIIE/IOBaHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJIeIaHHON paboTe;

nproOpeTaTh ONBIT YYCHHYECKOW HCCIeOBATEILCKOH M TMPOEKTHOW AESTeIBHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIFHOMY ITOMCKY METOJOB PEIICHHs IMPAaKTUYECKUX 3ajad,
NPUMEHEHHIO PA3JIMYHBIX METOJIOB MTO3HAHUSI.

3) padora ¢ ungopmanueii:

OPUEHTUPOBAThCS B PA3IMUYHBIX HCTOYHHMKAX HHGpoOpManuu (HAy4dHO-TIONMYJsipHAsl JHUTeparypa
XMMHYECKOTO COJIEepKaHMsl, CIIpaBOYHbIE Mocolusi, pecypcsl MHTepHeTra), aHanu3upoBaTh MH(OPMALHIO
pa3IMyHBIX BHUIAOB W (OPM TPEICTaBICHUS, KPUTHYECKH OLEHHBATh €€ OCTOBEPHOCTh W
HETPOTUBOPEUNBOCTD;

(bopMyIMpOBaTh 3aMpoChl U MPUMEHATh PA3IUYHbIE METOIbI MPHU MOMCKE U 0TOOpe HMH(pOpMalUH,
HEOOXOIMMOM /17151 BBIOJHEHUS Y4eOHBIX 3a/1au ONpeeEHHOIO TUIIa;

nproOpeTaTh OIBIT UCIOIb30BaHUS NHPOPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U PA3IMYHbBIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSATENILHO BBIOMPATh ONTUMAJIbHYIO (OpPMY MpeacTaBieHus HHPOpMaAIUK (CXeMbl, TpaduKH,
JarpaMMsl, TaOJINIbl, PUCYHKHU U JPYTHUE);

UCIIOJIb30BaTh HAayuHBIH $3bIK B KaueCTBE CpEACTBA NpU paboTe ¢ XUMHUYECKOH HH(pOpMalMen:
NPUMEHATh MEXIpeAMETHble ((pu3nyeckue M MaTeMaTU4YeCKHue) 3HaKM U CHUMBOJBI, (HOPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;



UCIIOJIB30BaTh M MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATIISAHOCTH.

OBj1aeHHe YHUBEPCAJIbHBIMM KOMMYHHMKATHBHBIMU /1€ CTBUAMM:

3aJjaBaTh BOINPOCHI IO CYIIECTBY OOCY)XJaeMOH TeMbl B XOA€ JAMajora W/WIM JUCKYCCHH,
BBICKA3bIBaTh HJEH, (OPMYIUPOBATH CBOM IPEUIOKEHHS OTHOCHTEIBHO BBIMOJHEHUS MPEIIOKCHHOM
3a/1auy;

BBICTylIaTb € IPE3EHTALlMEN  pE3yibTaTOB  II03HABATEJIIBHOM  JAESITENBHOCTH, IOJY4YEHHBIX
CaMOCTOSAITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMU IIPU BBIIOJIHEHUM XUMHUYECKOI'O HKCIEPHMEHTA,
IPaKTUYECKOW padOoThI IO UCCIIEIOBAHUIO CBOMCTB M3ydaeMbIX BELECTB, pean3alii y4eOHOro IpOoeKTa 1
(bopMynMpoBaTh BBIBOJBI MO pe3yJbTaTaM MPOBENEHHBIX UCCIEIOBAHUM MyTEM COINIACOBaHUS MO3UIMM B
xoj1e 00CyKIeHHsI 1 0OMEHa MHEHUSIMHU.

OsiaieHHe YHHBEPCAJBHBIMHU PEryJIATHBHBIMH JeHCTBHSIMM:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATENIbHYIO JESITEIbHOCTb, ONpPEAess
e€ 1eNu U 3a7a4M, KOHTPOJIMPOBATh U 110 Mepe HEOOXOAUMOCTU KOPPEKTUPOBATh NPEIaraeMblil allrOpUTM
JEUCTBUI MpHU BBINOJIHEHUU YUYEOHBIX U UCCIENOBATENbCKUX 3aj]lad, BeIOMparh Haubosee 3(P¢EeKTUBHBIN
croco0 UX peueHns ¢ y4ETOM MOIy4YeHHUs] HOBBIX 3HaHUH O BEIECTBAX U XUMUYECKUX PEAKIIHIX;

OCYULIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEJMETHBIE PE3YJIBTATHI

[TpemMeTHBIC Pe3yIIBTaThl OCBOCHUS Kypca «O0Imas 1 HeopraHu4IecKasi XUMUSD» OTPAKAIOT:
c(hOopMHUPOBAHHOCTh TMPENCTABICHUI: O XWMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpA, POIH XHUMHH B TO3HAHUH SBICHUH MPUPO/BI, B (POPMUPOBAHUU MBIIUICHUS U KYIbTYPbl JIUYHOCTH,
e€ (YHKIIMOHAJIBLHOW TPaMOTHOCTH, HEOOXOMUMOM ISl PelIeHUS MPAKTHMYECKHUX 3a/lad U SKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBbIO U MPUPOIHOI cpere;

BJIQJICHUE CHCTEMOM XWMHYECKUX 3HAHUM, KOTOpAs BKJIOYAET: OCHOBOIIOJATAIOIINE TOHSATHS
(XMMHYECKUH DIIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHBIE OPOMTAIH aTOMOB, MOH, MOJICKYJA, MOJIb,
MOJISIpHBI  00BEM, BaJICHTHOCTh, JJEKTPOOTPUIATENLHOCTh, CTENEHb OKUCJICHHS, XUMHUYECKas CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYeCKas, BOJOPOJHAS), KPHUCTAJUIMYECKas PEIIETKA, THUIBI XUMHUYECKUX
peaKkuui, pacTBOp, JJIEKTPOIUTHI, HEAIEKTPOJIMTHI, SJIEKTPOJUTUYECKAS] HCCOLMALNSA, OKHCIUTEINb,
BOCCTAHOBHTEIb, CKOPOCTh XUMHUYECKOM PEaKIMK, XMMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJIMTUUECKON Juccounanuu, nepuoandeckuil 3akod 1. M. MenneneeBa, 3aKOH COXpaHEHHUSI MACChI
BEILIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS SHEPIHMH NMPU XUMUYECKHX PEaKIUsAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHN SI3bIK XUMHUU, MUPOBO33PEHUECKUE 3HAHUS, JI€KAIUE B OCHOBE MIOHUMAaHUsI IPUYUHHOCTH
U CUCTEMHOCTH XUMHUYECKHUX SBICHHUM, (PAKTOJOTHUYECKHE CBEICHUS O CBOWCTBAX, COCTaBe, MOIYYCHUH U



0€30MacHOM HCIIONIb30BAHUM BAXKHEHIIMX HEOPraHWYECKUX BEHIECTB B OBITY U MPaKTHYECKOM
JeSTETbHOCTH YEJIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHUU BBISBIATH XapaKTepHble NPU3HAKU MOHATHUN, YCTAaHABIUBATh HX
B3aMMOCBSI3b, MCIIOJIF30BATh COOTBETCTBYIOIINE MOHSTHS MPH OMUCAHUN HEOPTaHUYECKUX BEIECTB U UX
IIPEBPALLCHUM;

c(hopMHUPOBAaHHOCTh YMEHUN HCIONB30BaTh XUMUYECKYI0 CHUMBOIUKY MAJI COCTaBICHHS (OpMYI
BEIIECTB U yPaBHEHUN XMMHUECKUX peakuuid, cuctemarndeckyro Homenkiatypy (IUPAC) u tpuBuanbHbie
Ha3BaHUS OTJEJbHBIX HEOPraHMYECKUX BEHIeCTB (yrapHbIi ra3, YIVICKHUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAMIEHAS U3BECTh, TUTHEBASI COJIA, IIMPUT U IPYTHE);

c(hopMHPOBAaHHOCTh yMEHHUU OIpPENesATh BaJCHTHOCTh W CTENEHb OKUCICHUS XHUMHUYECKHX
JJIEMEHTOB B COCAMHEHUSX PA3IUYHOTO COCTaBa, BHUJ XHUMHUYECKOW CBA3M (KOBAJCHTHAs, WOHHAs,
MeTaJuIn4YecKasi, BOJOPOJHAs) B COCAMHEHUAX, THI KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIleCcTBa
(aToMHasi, MoJEKyJspHas, WOHHas, MeTaJUIMuecKas), XapakTep Cpeabl B BOIHBIX PacTBOpPax
HEOPraHWYECKUX COCAUHEHHUI;

c(hopMHUPOBAaHHOCTh YMEHHUH YCTaHABIMBATH MPHHAJIC)KHOCTh HEOPTaHWYECKUX BEIIECTB MO MX
COCTaBy K OMpeAeNEHHOMY KJaccy/Tpymiie COeIWHEHUH (MPOCThie BEllecTBa — METAJUIbl M HEMEeTaJlIbI,
OKCH/JIbI, OCHOBAHHUSI, KUCIOTHI, aM()OTEpHBIE THAPOKCHIBI, COIN);

c(hopMUPOBAaHHOCTh YMEHUW pacKpbhIBaTh CMBICH Tepuonuyeckoro 3akoHa J[. M. MenaeneeBa u
JIEMOHCTPUPOBATH €T0 CUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO M TPOrHOCTHYECKYIO (DyHKITHM;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh OHIEKTPOHHOE CTPOCHHE AaTrOMOB XHMHYECKHX
anemeHToB 1-4 mepuonoB Ilepuommyeckoit cuctembl xumudeckux snementoB J[. V. Menneneesa,
UCIIONb3YSl TOHATHS «S-, P-, O-2JIEKTPOHHBIC OpPOWTATIM», «IHEPIETHUSCKHE YPOBHH», OOBICHITH
3aKOHOMEPHOCTU M3MEHEHHUS CBOMCTB XMMHUYECKHX IEMEHTOB U UX COCIMHEHHI 10 MepHoAaM U TpyInam
[Ieprnonnueckoit cucreMsl xumMuueckux 3neMeHToB J[. . Mennaeneesa;

c(hopMHUPOBAaHHOCTh YMEHHM XapaKTepHU30BaTh (OMHCHIBATh) OOIIME XHMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PAa3IWYHBIX KIACCOB, IMOATBEPXKIATh CYIIECTBOBAHUE TE€HETHYECKOH CBS3U
MeXy HEOPTaHWYECKUMHU BEIIECTBAMH C TIOMOIIBIO YPABHEHH COOTBETCTBYIOIIUX XUMHUUECKUX PEaKInii;

c(hopMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATH XMMHUUECKUE PEAKLUU MO PA3IMYHBIM MPU3HAKAM
(4MCIy W COCTaBy pearupyrolIuxX BEMIECTB, TEIUIOBOMY d((EeKTy peakiuu, H3MEHEHHIO CTeleHen
OKHCJICHUS JIEMEHTOB, 00pAaTUMOCTH PEaKIIMH, YYACTHIO KaTaIu3aTropa);

c(hopMHUPOBAHHOCTh YMEHHUH COCTABISATh YypPaBHEHUS pPEaKUUW pa3IHYHBIX THIOB, MOIHBIE U
COKpaIlIEHHbIC YPAaBHEHUS PEaKluii MOHHOTO 0OMEHA, YUUTHIBAs YCIOBHS, MPU KOTOPBIX ATH PEAKIIMHA UIYT
710 KOHIIa;



c(hopMHUPOBAaHHOCTh, YMEHUN MPOBOAUTH PEAKIMU, MOATBEPXKIAIONINE KAueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTAaHUYECKHUX BEIECTB, PACIIO3HABATH OIMBITHBIM MTyTEM UOHBI, IPUCYTCTBYIOLINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

c(hopMHPOBAHHOCTh YMEHUW PACKPBIBATh CYITHOCTH OKHCIUTEIEHO-BOCCTAHOBUTEIIBHBIX PEaKITHMA
MIOCPENICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

c(hopMHUPOBAaHHOCTh YMEHUH OOBSACHATH 3aBHCHUMOCTh CKOPOCTH XHUMHUYECKOW peakluud OT
pa3n4HbIX (PAKTOPOB; XapaKTep CMEUICHUS XHUMHYCCKOTO DPAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozetictBus (nmpunnui Jle [latense);

c(hOpMHPOBAHHOCThL YMEHUH XapaKTEePH30BaTh XHMHUYCCKHE IPOIECCH], JICKANIME B OCHOBE
MPOMBIIIUICHHOTO TIOJYYEHUS CEPHON KHCIIOThI, aMMHaKa, a TaKXke cPOPMUPOBAHHOCTH MPEICTABICHUI 00
OOIINX HAYYHBIX MPUHIIUIIAX H SKOJOTUYECKUX MPOOIeMax XUMUYECKOTO IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI TIPOBOJAMTH BBIYMCICHHS C MCIIOIB30BAHUEM MOHITHS «MaccoBas JIOJIS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUN T'a30B MPHU XMMHUYECKHX PEaKIUIX, MACChl BEIIECTBA HIIH
00bEéMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce€ WIM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B
peakuuu BEIIeCTB, TEIUIOBOro 3(h(dexra peaknuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BEIECTB,
MPEBpaIIeHHs] U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUH COOJIONATh TIpaBWJIa TOJB30BAHUS XWMHUYECKOW MOCYJOW U
1abopaTOpHBIM O0OpYJIOBAaHUEM, a TaKXKE NpaBWIa OOpalIeHHWs C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKITUSMU IO BBITIOJTHCHHIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

c(hopMHUPOBAaHHOCTh YMEHUH IUIAHUPOBATH W BBHITIONHITH XUMUYECKUN DKCTICPUMEHT (pa3iioKeHHE
NIEPOKCH]IA BOJIOPO/Ia B TIPUCYTCTBHU KAaTAJIU3aTOPa, ONPEACICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIIBIO
YHHBEPCAJIILHOTO HMHIUKATOpa, BIMSHUAE pa3jIMYHBbIX (AKTOPOB HAa CKOPOCTh XUMHUECKOW pEakIuw,
peakuy HOHHOTO 0OOMEHa, KaueCTBEHHBIC PEaKIIMU Ha CyIb(ar-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATHOH
aMMOHHWSI, pEIICHNE YKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «MeTtamiey u « HemeTanishy) B COOTBETCTBUU C
MpaBUJIaMHd TEXHUKH O€30MacHOCTH TpU OOpaIleHHH C BEMIECTBAMH U JT1a0OpaTOPHBIM OOOPYIOBAHHUEM,
NPEICTABISITh PE3YNbTAaThl XUMUYECKOTO IKCIIEpUMEHTa B (hOpME 3alMUCH YPAaBHEHUH COOTBETCTBYIOIIMX
peaxIuii 1 GopMYIHPOBATH BHIBOIBI HA OCHOBE 3TUX PE3YNIBTATOB;

c(hOpMHPOBAaHHOCTh YMEHUH KPUTUYECCKH aHAJM3UPOBATh XUMUYIECKYIO HH(POPMAIIHIO, TTOTYyIaeMyt0
U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MACCOBOW KOMMYHUKAIIMH, IHTEpHET U ApyTHX);

c(hopMHUPOBAaHHOCTh YMEHUI COOMOAATh MpaBHIa KOJIOTHMYECKH IEIeCO00pa3HOro MOBEICHHS B
OBITY W TPYAOBOH NEATETHLHOCTH B IEISAX COXPAHEHHS CBOETO 3[0POBbS W OKpYKAIOIIEH MPUPOTHON
Cpefibl, 0CO3HABATh OMACHOCTh BO3JICUCTBHUS HA JKUBBIC OPraHW3MbI ONPEICIEHHBIX BEIICCTB, MOHUMAs
cMmbich noka3zatens [1JIK, moscHsATs Ha mpuMepax crocoObl YMEHBIICHUS U TIPEIOTBPAIICHHS X BPEIHOTO
BO3/ICHCTBHS HAa OPTaHM3M YEIOBEKa;



JJIA o6yqa101u1/1x051 C OIrpaHUYCHHBIMHA BO3MOKHOCTAMMU 3J0POBbA: YMCHUC IPUMCHATHL 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOAAX ITO3HAHUSA BCIICCTB U XUMUUYCCKUX SIBJICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

Koaun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBanue pa3ieoB U TeM (undposbie)
KonTpoabn | IlpakTnyeck
n/n MPOrpaMMbl Bcero oOpa3oBare/ibHbIE
ble pa0doTbl | Me padoThI
pecypchl
Pa3znea 1. TeopeTnyeckue 0CHOBbI XUMHH
C Nl i
saon n Mepmoceran crcteva biGmiorera LIOK
1.1 proA 3 https://myschool.edu
XHMHUYECKHuX 3jemMenToB /I, 1.
ru/
Menneneena
bub OK
12 CrpoeHnue BemiecTBa. MHOrooOpasue 4 hgpg:jl;)r;szzh%ol.e du
BEILIECTB
.ru/
but6moreka [IOK
1.3 XUMHYECKHE PEaKIH 6 1 1 https://myschool.edu
.ru/
bubanoreka [IOK
HUroro no pazueny 13 https://myschool.edu
ru/
Pasnen 2. Heoprannueckasi Xumust
butmoreka [IOK
2.1 Meraibt 6 1 https://myschool.edu
.ru/
but6mmoreka [IOK
2.2 Hemerab 9 1 1 https://myschool.edu
ru/
2.3 CBs3b HEOPraHUYECKUX U 2 bubmuorexa LIOK
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OPraHNn4YC€CKUX BCIICCTB

https://myschool.edu
.ru/

bubanoreka [IOK

HUroro no pazueny 17 https://myschool.edu
ru/

Paznen 3. Xumus u Ku3Hb
butmoreka [IOK

3.1 XUAMHS U )KA3HD 4 https://myschool.edu
ru/

Htoro mo pazaeny 4

OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME
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ITOYPOYHOE IINTAHUPOBAHMUE

KosmmuecTBo JIEeKTPOHHbIE
Ne 4acoB ara U@ poBLIE
Tema ypoka A bp
n/n H3y4YeHHs o0pa3oBare/ibHbIE
Bcero
pecypchbl
. bu6mmoreka IIOK
XUMHUYECKUN AMEMEHT. ATOM. DIIEKTPOHHAS
1 1 https://myschool.edu
KOH(HTypalrs aTOMOB ul
Ilepnognueckuii 3axkoH U Ilepuonudueckas
P P bubmuoreka [IOK
cHcTeMa XMMHYECKUX 3aeMeHToB J[. 1.
2 . 1 https://myschool.edu
Menpeneesa, UX CBsI3b C COBPEMEHHOM ul
TEOpUeil CTPOCHHUS aTOMOB —
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XAMHYECKHUX DJIEMEHTOB U UX COEIUHEHUH I10
3 bu6mmoreka IIOK
rpyImaM U nepuonaM. 3HauyeHue
3 by P 1 https://myschool.edu
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI y
xumudeckux snmemenToB .. Mengeneena B —
Pa3BUTHU HayKU
Crpoenue BelecTBa. XUMUYECKas CBsI3b, €€ bu6mmoreka [IOK
4 BUJIbI; MEXaHHU3MbI 00pPa30BaHMs KOBAJICHTHOM 1 https://myschool.edu
cBs13u. BogoponHas cBs3b .ru/
BaneHTHOCTB. DNEKTPOOTPHUIIATENHHOCTD. bubnuoreka [JOK
5 Crenenb okucieHus. BemecTsa 1 https://myschool.edu
MOJIEKYJISIPHOTO ¥l HEMOJICKYIISIPHOTO CTPOCHUS .ru/
[TonsaTue o nucnepcHbIx cucteMax. cTuHHBIE bu6mmoreka IIOK
6 Y KOJUTOUIHBIE paCTBOPBL. MaccoBast 10Jist 1 https://myschool.edu
BEILIECTBA B PAaCTBOPE ru/
Kmaccudwukanusg n HoMeHKIIaTypa
¢ Ty p bu6mmoreka IIOK
HEOPraHMYECKHUX COCTUHEeHMN. [ eHeTHIeCKas
7 1 https://myschool.edu

CB3b HCOPraHUYCCKUX BCIICCTB, PA3JIMYHBIX
KJIaCCOB

ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Knaccudukanus XuMHUueCcKUX peakiuii B
HEOPraHWYECKON U OPraHU4EeCKOW XUMUMU.

bub6muoreka IIOK

8 3aKOH COXPaHCHUSI MAcChl BELICCTB; 3aKOH https://myschool.edu
COXPAaHEHHUs U TPEBPAIICHUS SHEPTUU TPU .ru/
XUMHUYECKUX PeaKLUsiIx
Bu6mmoreka LIOK
9 CxopocTth peakiuu. O0paTuMble peaKIiuu. https://myschool .edu
XUMHUYECKOE pPABHOBECUE U/
[Tpaktuueckas padora Ne 1. « Bnusinue bubnuoreka [IOK
10 pa3IMYHBIX (aKTOPOB Ha CKOPOCTh https://myschool.edu
XUMHYECKON PEaKIiuimy .ru/
DnekTponutudeckas auccouuanus. [lonstue o BuGmorexa LIOK
1 BOIOpPOJHOM ToKka3atesne (PH) pactBopa. https://myschool.edu
Peaxtiuu nonnoro oomena. I'maponus T
OpPraHNYECKNX U HEOPTaHUYCCKUX BEIIECTB —
OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH. bubnuoreka [JOK
12 [MoHsiTHE 00 AMEKTPOIH3E PACIIIABOB U https://myschool.edu
pacTBOPOB coJieit .ru/
KontponpHas pabora mo pazaeny bubmmorexa LIOK
13 https://myschool.edu
«Teoperuueckue OCHOBBI XUMUID) T/
Merainsl, ux nonoxenue B Ilepuogudeckoit
CHUCTEME XUMHUYECKUX 3ieMeHTOB /J[. W. bubmuoreka [IOK
14 MemnpeneeBa 1 0COOEHHOCTH CTPOCHHS https://myschool.edu
atoMoB. O0mme GuznuecKue CBONCTBa .ru/
MeTaJlIoB
. bubmotexa [IOK
15 CrmutaBbl MC"S&JIJIOB. DNEKTPOXUMUICCKUHN PSIJT https://myschool.edu
HaANPSOKEHUI METaIIOB T/
XUMHYECKHE CBOMCTBA BAXKHENIIIUX METAJIJIOB bubmuoreka [IOK
16 (HaTpui, Kaauii, Kajabluid, MarHHiA, https://myschool.edu

AJIOMUHMI) U UX COETMHEHUN

ru/
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XHMHYECKHUE CBOMCTBA Xpoma, M€ U UX

bub6moreka [IOK

17 . https://myschool.edu
COCIMHCHUI
.ru/
. bubnuorexa LIOK
XUMUYECKHE CBOMCTBA LIMHKA, XKeJe3a U UX
18 . https://myschool.edu
COEIMHEHU I
.ru/
[TpaxTnueckas padora Ne 2. "Pemienue bubnuotrexa LIOK
19 IKCIIEPUMEHTAJIBHBIX 33/1a4 TI0 TeME https://myschool.edu
«MeTtamab»" .ru/
Hewmeramibl, ux nonoxenue B [lepruoguueckon Bbu6mmoreka IIOK
20 CHCTEME XUMHUYECKHX 31eMeHToB []. 1. https://myschool.edu
MenneneeBa 1 0COOEHHOCTU CTPOEHHUSI aTOMOB .ru/
dusnueckre CBONCTBa HEMETAJIIOB. Bbu6mmoreka IIOK
21 AnoTpornus HeMeTaJuoB (Ha IpuMepe https://myschool.edu
KHCIIOpoaa, cepbl, pocdopa u yriaepozaa) .ru/
. bubnuoreka [IOK
XVUMUYEeCKHE CBOMCTBA TaJIOTCHOB, CEPhI U UX
22 . https://myschool.edu
COeMHEHUI
.ru/
% . docod bu6mmoreka IIOK
MMHYECKHE CBOMCTBA a30Ta, (pocodpa u ux
23 . p https://myschool.edu
COEIUHEHUI
.ru/
% . bu6mmoreka IIOK
MMHMYECKHE CBOMCTBA YIIIEpoaa, KPEMHHS U
24 . yrep P https://myschool.edu
UX COCAUHCHMI
i/
. bu6mmoreka IIOK
[IpuMmeHeHHE BaKHEHIIINX HEMETAIIOB U MX
25 . https://myschool.edu
COCIMHEHUI
i/
O06o001IeHNE B CUCTEMAaTH3allns 3HAHUH 110
& Bbu6mmoreka IIOK
TeMe «HemeTramnnly». BeraucieHus mo
26 . https://myschool.edu
YPaBHCHHUSM XUMHYECKUX PEAKIIUHN U ul
TEPMOXUMHUYECKHUE PACUETHI —
27 [Tpaxtnueckas padota Ne 3. «Pemenue bubnuorexa LIOK
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BKCHepI/IMeHTaHBHBIX 3a4a4 110 TEMEC
"HemeTtaiuier'»

https://myschool.edu
.ru/

KOHTpOJ’IBHaSI pa60Ta o TemMaM «MeTanas» 1

bu6mmoreka IIOK

28 1 https://myschool.edu
«Hemeramashy
.ru/
Heoprannveckre u OpraHMuECKUE KUCIOTHI. bubmmorexa LIOK
29 1 https://myschool.edu
Heopranuueckue u opraHMueCKHUe OCHOBAHHUS u/
AMpoTepHbIe HeOpraHUYeCcKHe U
bubmuoreka [IOK
30 OpraHuYeCcKHe COCTUHCHHUs. [ eHeTHYeCKas 1 https://myschool.edu
CBSI3b HCOPTaHMUYECKUX U OPTaHUYCCKHUX u/
BEIICCTB
Poib xumuu B 00€CIICUEHUN SKOJIOTNYECKOM, Bbu6mmoreka IIOK
31 YHEPreTUUECKON U MHUIIEBON 0€301MacHOCTH, 1 https://myschool.edu
Pa3BUTHUU MEIULIUHBI .ru/
[Tpencrapnenus 06 OOIMX HAYUHBIX bubnuoreka [IOK
32 NPUHIIUTIAX TPOMBIIIICHHOTO MOy YCHHS 1 https://myschool.edu
BAKHEUIIINX BEIIECTB .ru/
bubmuoreka [IOK
33 YesoBeK B MUpE BEILECTB M MAaTEPHAJIOB 1 https://myschool.edu
.ru/
bu6mmoreka IIOK
34 XuMHUSI 1 37I0POBbE YETOBEKA 1 https://myschool.edu
.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

* Xumus, 10 xknace/ IN'abpuernsia O.C., O01mecTBO ¢ OrpaHMueHHON 0TBETCTBEHHOCTHIO «J[PODAY; AKITnoHepHOE
obuectBo «M3narenscTBo «IIpocBemienne»

* Xumus, 11 knacc/ I'abpuemnsa O.C., O01mecTBO ¢ orpaHHYeHHOI 0TBETCTBEHHOCTHIO « [PODAY»; AKIMOHEpHOE
obmectBo «M3narensctBO «IIpocBenienne»

Beenure BapuaHt

METOANYECKHUE MATEPHUAJIBI U151 YUUTEJIA

Beenure 1. O.C.I'abpuensn, I.I.JIsicoBa «Xumust Metonuueckoe nmocodue — 6a30Bbii ypoBeHb» - M.: [Ipoda 2022
rOA.

2. O.C.I'abpuensn, N.I.Octpoymos, «O0mas XumMus B TeCTax, 3aja4ax, ynpaxaenusx. 11 kmace» — M.: Jlpoda,
2023 rogn.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 knacc: KoHTponbHbIE U TPOBEPOUYHBIE pabOTHI K
yuebHuky». — M.: Ilpoda, 2021 r.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.BBenenckas «Xumus 11 knacc: HacronbHas kHura amis yuutens». Yacts 1 —
M.: Ipoda, 2019 rox.

5. O.C.T'abpuensn, [.I'.JIsicoBa, A.I.BBenenckas «Xumus 11 kmacc: Hacronbnast kaura st yautens». Yacts 2 —
M.: Ipoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, .I.OctpoymoBa «3agaun o XMMHHU U CIIOCOOBI X petieHus» - M.: «/Ipoday,
2021rom.

7. B.I. JleancoBa «Xumus 11 kiracc nmoypounsie miansl mo yueonuky O.C.I'abpuensna, [.I".JIsicoBoid» -
Bonrorpam» Yuurens 2018rogx.

8. M.A Pg6oga, Y.KO.Hesckas, P.B.JIlunko «Tectel mo xumuwn 11 ximacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensn, U.IoctpoymoB «XuMuyeckuii skcriepuMeHT B mkoie 11 kmacey; - M.: Ipoda. —2019 rox.

HUPPOBBIE OBPABOBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Beeaure _ Benuremannsiehttp://www.chemnet.ru I'azera « Xumusi» U cait st yauTens «51 uay Ha ypOK XUMHUID
http://him.1september.ru Enqunas xomtekius IIOP: ITpenqmeTHas KOMISKIHS « XHUMUSD)
http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-Hay4HBIEe SKCTIEpUMEHTHI: XuMUsl. Komnekims
Poccwuiickoro o0mieo0pa3oBaTeIbHOTO MOpTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast omummuaza mKoJIbHHUKOB 110 XUMHH

http://chem.rusolymp.ru Opranuyeckast XUMHUsL: SICKTPOHHBIN YUSOHHK [T CPEAHEH IIIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SJIEKTPOHHBIN YUeOHUK



http://www hemi.nsu.ru OTKpbITBIIT KOJUTSIDK: XUMHUS
http://www.chemistry.ru /luctaniinoHHas OJTMMITHA/A 10 XUMHUH: TEJICKOMMYHHUKAIIMOHHBIH 00pa30BaTe/IbHbIH
MPOEKT
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