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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMMa mo XMMUM Ha YpPOBHE CpelHero oodiero odpazoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akona ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
TpeOoBaHUl K pe3yabTaTaM OCBOCHHUA (eaepanbHON 00pa30BaTeIbHON MPOrpaMMbl CPEAHET0 O0LIETro
obpazoBanus (OOII COO), npencraBieHHbIX B denepanbHOM TOCYIapCTBEHHOM 00pa30BaTEIIbHOM
craugapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus ydeOHOro mpeaMera «XUMUS» B
oOpa3oBaTenbHbIX  opranum3aumsx  Poccuiickoii ~— ®denepauuy,  peanus3ylolUX  OCHOBHBIE
o0pa3oBaTe/bHbIE IIPOrPAMMBI, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit denepanuu Ha nepuoj a0 2025 roga» (Pacnopsikenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MoAX0/0B K pa3pa0OTKe MpOrpaMMbl MO0 XMMHHU, K OMNPEICIICHUIO OOIIel cTpaTeruu
0o0yueHus, BOCIIMTAHUS U Pa3BUTUS O0YyJarOIIMXCS CPEACTBAMU Yy4eOHOro npeaMera «Xumus» aias 11
KjJacca Ha 0a30BOM ypOBHE COCTaBWIM KOHIentyaidbHble monoxenns OPIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LEJIEeH, COJIEp)KaHHs, pPe3ylbTaTOB OOYy4YeHHsT M TpeOOBaHUN K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

B cooTBeTcTBHM C AaHHBIMU MOJIOKEHUSAMH MpOrpamMma Mo XUMUHU (0a30BBIA ypOBEHB) Ha
YPOBHE CpeIHero o01ero 0opa3oBaHus:

yCTaHaBIMBAET o0s3aTenbHOe (MHBapUaHTHOE) npeaMeTHOe coJiepKaHue,
onpezenseT KOJIMYECTBEHHbIE M KAaYECTBEHHbIE €r0 XapaKTEpPUCTUKM Ha KaXKIOM JTare HU3ydeHHs
npeaMeTa, MpeaycMaTpyUBaeT MPUHLMIIBI CTPYKTYPUPOBAHUS COJEPKAHUS U PACIpPENEICHUs] €ro I0
KJ1accaM, OCHOBHBIM pa3JielaM U TeMaM Kypca;

Ja€T IpUMEPHOE pacipe/iesieHe yueOHbIX YacoB 110 TEMaTHUECKUM pa3zesiaMm,
PEKOMEHAYET NPUMEPHYIO IIOCIEA0BATENbHOCTh H3Y4YEHMsI OTHENbHBIX TEM Kypca € Y4YETOM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€M, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHocTeil oOywarommxcss 11 kmacca; naér METOOMYECKYIO MHTEpIIpETAlMIo LeJiel HU3ydeHHs
npeIMeTa Ha YpPOBHE COBPEMEHHBIX IPUOPUTETOB B CHCTEME CpelHero obiiero oOpa3oBaHUS,
CoJIepKaTeIbHON XapaKTEpUCTHKHU IJIAHUPYEMbIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOMN
OporpaMMbl  CpellHero ooOmero o6pa3oBaHus (JIMYHOCTHBIX, METANpPEAMETHBIX, IPEIMETHBIX),
OCHOBHBIX BHUJIOB Y4€OHO-TI03HABATEIbHON AEATENIBHOCTH O0YYarOIErocsi o0 OCBOCHUIO COJIEPKaHMS
npeamera. [1o BceM Ha3BaHHBIM MO3UIMAM B IPOrpaMMe IO XMMHMU COOJIIOJICHa IPEEMCTBEHHOCTh C
(benepanbHON paboyeil mporpaMMoil OCHOBHOIO o0miero oopa3oBaHus mo xumuu (s 8—9 Kiaccos
00pa3oBaTeNbHBIX OpraHu3annii, 0a30BbIi YPOBEHBD).

Xumuueckoe o0pazoBaHue, MMOIy4aeMOe BBIITYCKHUKAMHU 0011e00pa3oBaTeIbHON OpraHu3aluiy,
SBIISIETCS HEOTHEMJIEMOW dYacThl0 HUX o0Opa3oBaHHOCTH. OHO CHYXHUT 3aBEpPUIAIONIUM 3TANoOM
peaiM3allii Ha COOTBETCTBYIOLIEM €My O0a30BOM ypOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
LEJIOCTHOW CHCTEME XHMMHUYECKOTO oOpa3oBaHMs. OTH ILIEHHOCTH KacaroTCsi IMO3HAHUS 3aKOHOB
npupoibl, (HOpMHPOBAHUS MHUPOBO33PEHMSI W OOIIEH KyJIbTYpbl YEJIOBEKa, a TaKkKe 3KOJIOTHYECKU
000CHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0pOBbIO U NMPUPOAHON cpene. Peanmusyercss xumuueckoe
oOpa3zoBaHHe OOYYaIONIMXCS HA YPOBHE CpPEIHETr0 OOIIero 0Opa3oBaHUs CPEICTBAMH YY€OHOTO
npeaMera «XUMHs», COAEpPKAHUE U MOCTPOCHUE KOTOPOTO OMPEIENIEHbl B MPOrpaMMe IO XMMUU C
yu€ToM crenu(uKd HayKd XUMHH, €€ 3Ha4eHUs B MO3HAHUM NPUPOABI U B MATEPUAIBHOM KHU3HU
o0miecTBa, a TaKke C yuy€ToM OOMMX IeJded W  MPHUHLMUIOB, XapaKTEPHU3YIOLIMX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI cpeiHero obiero odpasosanus B Poccuiickoir denepanuu. Tak, Hanpumep, Ipu
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(GOpMHPOBAHUHU COACPIKAHUS MpenMeTa «XHUMUS) YYTCHBI CICIYIOIIUE MOJIOKEHUS O CICHU(PHUKE U
3HAYCHUU HAYKH XUMHH.

XuMHS Kak 3JEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK HUIPaeT ocoOyl0 pojib B COBPEMEHHOU
[UBUJIM3AI[MN, B CO3JIaHUW HOBOW 0a3bl MarepuaibHON KynbTypbl. OHAa BHOCHUT CBOH BKIA] B
dbopMUpOBaHUE PAIMOHATHPHOIO HAYYHOTO MBIIUICHHS, B CO3/IaHUE IEIOCTHOTO MPEACTaBICHUSI 00
OKpPYKaroIIeM MUpPE KakK O €AMHCTBE MPUPOBI U YeTIOBEKa, KOTOpoe (hOPMUPYETCSI B XUMUHM HA OCHOBE
MOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOMIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHUEM BEIIECTB, X CBOMCTBAMH U BO3MOKHBIMU 00JIACTSIMU TPUMEHEHUS.

TecHo B3aMMOJACHCTBYS C APYTUMH €CTECTBEHHBIMH HayKaMH, XUMHs CTaja HEOThEMJIEMOM
YacThI0O MHPOBOW KYJIBTYpbI, HCOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyla M KH3HH KaXKJIOTO YICHA
obmiectBa. CoBpeMeHHass XUMHs KaK HayKa CO3HMJaTellbHas, KaKk HayKa BBICOKMX TEXHOJOTHM
HalpapJicHa Ha pelIeHUe MI00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHCBOM,
9HEPreTUYECKOH, MUIIEBOM, IKOJIOTHUECKOW OE30MACHOCTH U OXPaHbI 37[0POBBSI.

B cooTBeTcTBUY C OOMIMMH LIEISIMU U TIPUHIIMIIAME CPETHETO OOIIEro 0Opa30BaHUs COICPIKAHHE
npeamera «Xumus» (11 kimace, 6a30BbI YpOBEHb U3YUCHHsSI) OPUSCHTUPOBAHO MPEHMYILECTBEHHO HA
OOMICKYIBTYpPHYIO ~ TMOATOTOBKY  OOYYarOIIMXCs,  HEOOXONMMYI0 WM  JJIs  BBIPaOOTKHU
MHPOBO33PEHYCCKUX OPUCHTHPOB, YCICITHOTO BKIIOUEHUS B IKU3Hb COIMYMA, IPOJIOJDKEHUS
00pa30oBaHMs B Pa3IMIHBIX 00JIACTSAX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XMMHUCH.

CocTaBngomuMy npeaMera «XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas XUMUS» U
«O0mas ¥ HEOpPraHWYecKass XHUMHS», OCHOBHBIM KOMITOHCHTOM COJICPIKAHHSI KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHHWH 10 HEOPraHMYEeCKOH XUMHUH (C BKIIOYCHHEM 3HAaHUN W3
oOuiel XxumMun) U opraHuueckoil xumuu. POopMUPOBAHHE JAHHOW CHCTEMBbl 3HAHUI IpU HU3YyUEHHUU
npeaMeTa 00ecreyrMBaeT BO3MOXHOCTh PAacCMOTPEHHUS BCET0 MHOTooOpa3usi BEIIECTB Ha OCHOBE
OOLINX MOHSTHI, 3aKOHOB M TEOPUN XUMHH.

CtpykTypa cojaepkaHus KypcoB — «Opranmueckass xumusi» U «OOmass 1 HeopraHuydeckas
XUMUS» CPOPMHUpOBaHA B IpOorpaMMe IO XMMHUH Ha OCHOBE CHCTEMHOIO MOAXOAAa K H3YyYEHUIO
yueOHOro Mmarepuajia U O0OYCJIOBJI€Ha MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHsAX. Tak, B Kypce€ OpraHM4eCKOM XUMHUHU BEIIeCcTBa
paccMaTpuBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPHHM CTPOCHHUS OPTraHUYECKHUX COCAMHEHUM, a TAKXKe
Ha YpOBHE CTEPEOXMMHUYECKHUX U BJIEKTPOHHBIX MPEACTaBICHUI 0 cTpoeHuu BeuiecTB. CBeneHus oo
U3y4aeMbIX B Kypce BElIecTBax JalTCs B Pa3BUTUU — OT YIJIEBOJOPOJIOB /10 CIOXKHBIX OMOJIOTMYECKH
aKTUBHBIX COEIMHEHUU. B Kypce opraHmueckoil XMMHM MONY4arOT pa3BUTHE CHOPMHUPOBAHHBIE HA
YPOBHE OCHOBHOT'O 00Ilero oOpa3oBaHMs IEpBOHAYAJIbHBIE MPEJCTABICHHUS O XUMHUYECKOW CBS3H,
KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHUS, O
XUMUYECKON PeaKu.

[Ton HOBBIM yriiOM 3peHHS B MpeaMmere «Xumus» 0a30BOTO YpPOBHS paccMaTpUBAETCs
U3y4eHHBII Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHUs TEOPETHUECKUH MaTepuan |
dakTosOrMYeCKUe CBEIEHUS O BEIeCTBaX M XMMHMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce
«OOmasi u HeopraHudeckas XUMHs» OO0yJarolmIMMCsSl MPEIOCTaBIsSETCS BO3MOXHOCTh OCO3HATh
3HauUEHUE MEePUOIUYECKOr0 3aKOHAa C OOILIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3ULUHN, TITy0xe
MOHATh MCTOPUYECKOE M3MEHEHHEe (YHKIMA TOTO 3aKOHA — OT 0000IIarmIe 10 OOBSCHSIONICH H
MPOTHO3UPYIOLIEH.

Enunnas cucrema 3HaHUMK O Ba)XHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHH, CBOWCTBAX M
IIPUMEHEHNHN, a TAaKKE€ O XMMHYECKHUX PEAKUUAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX MNPOTEKAHMS
JonoyiHAeTcss B Kypce 11 kilacca sneMeHTaMu CoJiep KaHUsl, UMEIOIMIMMHU KYJIbTYpOJIOTHYECKUU U
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INPUKIATHON XapakTep. OTH 3HAHHS CIIOCOOCTBYIOT NMOHUMAHHUIO B3aMMOCBSI3M XUMHUHU C JPYTHUMH
HayKaMH, DPacKpbIBalOT €€ poJib B I[O3HABATEJIbHOM M MPAKTUYECKOW JESITEIbHOCTH YeIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IMPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTHUUECKUX
NPUIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO
3HaYMMBIX Tpo0IeMax, CBI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICITUBATh HH(POPMAIHIO U MPUMEHSATh
e€ A IONOJHEHMsS  3HAHWM, pEIIeHUs  UHTEJUIEKTyaJbHBIX W AKCHEPUMEHTAIbHBIX
UCCIIEIOBATEIbCKUX 3a/1ad. B menoMm copepikanue ydeOHOro mpeaMera «XUMHUS» JAHHOTO YpPOBHS
U3y4eHHs] OPUEHTUPOBAHO Ha (OPMHUPOBAHHE Yy OOYYAIOIIUXCS MHPOBO33PEHUECKOM OCHOBBI IS
noHUMaHusg (WIOCOMCKUX MO, TaKMX Kak: MaTepHajbHOE €IMHCTBO HEOPraHWYECKOro W
OpPraHMYECKOTr0 MUPA, 00YCIOBICHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh
NPUPOJHBIX SBICHUM MyTEM SKCIIEPUMEHTA U PEUICHHs] MPOTUBOPEUUN MEXKIy HOBBIMU (aKTaMu U
TEOPETUUYECKUMH TPEINOChUIKAMH, OCO3HAHHUE POJIM XMMHUHU B PEIIEHUU SKOJOTHYECKHX Mpodiem, a
TakkKe MpoOsieM cOepexeHHs] YHEPreTUYECKUX PECYpPCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJOTHUH U
MaTepHuasoB.

B mnane pemeHus 3ajad BOCIUTAHUS, PA3BUTHUS U COLUANM3AIMH OOYYaIOUIUXCS MPUHATHIE
OporpaMMOil MO XUMHHM TOAXOAbl K OMNPEICNICHUI0 COAEpKAHHUS U IOCTPOSHHUS IpeaMeTa
peaycMaTpuBaOT (OPMHUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI, MMEIONINX 0a30BOE 3HAUCHHE
JUISL  pa3iMyYHbIX BUJOB JEATEIbHOCTH: pEIIeHUs Mpo0sieM, IOUCKa, aHaiu3a U 0o0paboTKu
UHPOpPMALIUK, HEOOXOAWMBIX JUISI TPUOOPETEHHs OIMbITa MPAKTUYECKOM U HCCIEI0BATEIbCKOM
JeSATENIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IO3HAHUU XMMHUH.

B npakTuke npenojaBaHusl XMMUM KaKk Ha ypOBHE OCHOBHOI'O 00Iero o0pa3oBaHMsI TaKk M Ha
YPOBHE CpeqHero o0miero oOpa3oBaHus, IPU OMPEACTICHUH COIEPKATEIbHON XapaKTePUCTUKU IeNIei
U3YYEHHUs TIpeJAMETa HaIlpaBJIEHUEM MEpPBOCTENEHHOW 3HAUYMMOCTH TPAJAULHUOHHO MPHU3HAETCS
¢opMHpOBaHHE OCHOB XHMMYECKOW HAyKl KakK o00JacTh COBPEMEHHOTO €CTECTBO3HAHMS,
IIPAKTUYECKON JEATEIbHOCTH YEIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOM KynbTypsl. C
METOJUYECKOW TOYKHM 3PEHHs TAaKOW IMOAXOJ K ONPEIENICHUIO LIeJIEH M3YyYEHUs MpeIMeTa SBISAETCS
BIIOJIHE OIIPABJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs INIaBHBIMU LEJSAMH U3YYEHUS NpeaMeTa «XUMus» Ha 6a30BOM
ypoBHe (11 kiacc) sBisItOTCS:

(hopMHUpPOBaHHE CUCTEMbI XUMHUYECKUX 3HAHUM KaK BaKHEUIIIEH COCTABIISIONIEH

€CTeCTBEHHO-HAyYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBBIE IOHSATHS,
dbyHIaMeHTalbHbIE 3aKOHBI M TEOPUU XHUMHHU, OCBOCHHME S3bIKa HAYKH, YCBOCHHE M TOHUMAaHHE
CYIIHOCTH JIOCTYITHBIX O0OOIIEHHI MHPOBO33PEHYECKOTO XapakTepa, 03HAKOMJICHHE C MCTOpUEH uX
Pa3sBUTHUA U CTAHOBJICHUA q)OpMI/IpOBaHI/Ie " pa3BUTHC Hpe)ICTaBJ'IeHI/Iﬁ 0 HAYYHBIX METOJaX IMO3HAHUA
BEIIECTB U XMMUYECKUX pPEeaKlHi, HEOOXOAUMBIX Ji1 MPUOOpPETEHHs] YMEHMH OpUEHTHPOBATHCS B
MHUPE BCHICCTB W XUMHYCCKUX ﬂBHeHHfI, HMCIOIUX MCECTO B IpPHUPOAC, B HpaKTI/I‘IeCKOﬁ
HOBCGHHeBHOI\/'I JKU3HH; pa3BUTUC yMeHI/II\/'I H c1oco00B JCATCIIbHOCTH, CBA3aHHBIX C Ha6J'IIO}IeHI/IeM n
OOBSICHEHHMEM XHUMHUYECKOTO DKCIEPUMEHTA, COOJIOICHHEM TIpaBui 0€30macHOro OOpalieHus ¢
BEIICCTBAMH.

Hapsiny ¢ »TuM coaepikaTenbHas XapakTepUCTUKa Ieledl W 3ajad W3y4deHHsl TIpeaMmeTa B
mporpaMMe 1Mo XMMUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH IMPHOPHUTETAMHU B
cUCTeMe cpeaHero odmiero obpazoBanus. CerofHs B MPENOJaBaHUM XUMHUU B OONbIIEH CTENeHU
OTIa€TCs MPEANOUYTeHHE MPAKTUYSCKOM KOMIIOHEHTE COJepKaHUs OOyueHUs, OpUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA OIOIIEOOpA30BATEIBHON OpPraHU3aliy, BIAICIONIET0 He HA0OpOM 3HAHHMA, a
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(GyHKIIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMU aKTUBHOTO MOJTYYeHHs 3HAHUHA U
MIPUMEHEHUS UX B PEAIbHON KU3HU JUJISl PEILICHUS IPAKTUYECKUX 3aa4.

B oT0il cBsI3M mpU M3y4YeHHH MpeaMeTa «XHUMHUS» JOMHUHHUPYIOIIee 3HaueHUuEe MpUoOpeTaroT
TaKHe LN U 334, KaK:

ajanTanus oOydJaloUIMXCs K YCIOBHAM IUHAMHYHO Pa3BUBAIOIIETOCS MHUpa, (HOPMHpPOBAHHE
UHTEJJIEKTYaJbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K C€amMOOOpa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX PEIIEHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMHU M UX MPUMEHEHHEM; (POPMHUPOBAHKE y 00YJAIOIIUXCS KITFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHLIUN), MMEIONIMX YHHBEpCaJlbHOE 3HAuYe€HHWE [UIsl Pa3JIMYHbIX  BHJIOB
NESTeIbHOCTH: pelIeHus po0ieM, MoKUcKa, aHainu3a 1 00padoTku nHGOpPMALIUU, HEOOXOIUMBIX
JUIsL TIPUOOPETEHUS OMbITa JEATEIbHOCTH, KOTOpas 3aHMMAeT Ba)KHOE MECTO B IMO3HAHWU XMMHH, a
TakKe ISl OICHKU C TO3HMIMKA 3KOJOTHYECKOW O€30MacHOCTH XapakTepa BIMSHHS BEUIECTB H
XUMUYECKUX TPOLECCOB HAa OPraHU3M YeJIOBEKa M IMPUPOJHYIO CpPEly; pa3BUTHE IO3HABATEIbHBIX
MHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEHN 00YYarOIIMXCsA: CIOCOOHOCTH CaMOCTOSTENbHO IPUOOpETaTh HOBbIE 3HAHUS 110 XUMUU
B COOTBETCTBUMU C >KM3HEHHBIMH MOTPEOHOCTSMH, HCIOJIH30BATh COBPEMEHHBIE WH(OpPMAIMOHHBIC
TEXHOJIOTUHM ISl TIOMCKAa WM aHaju3a y4eOHOW M HAayYHONOMYISIPHOW HH(OpMAIMH XUMHYECKOTO
colepkaHus; (HOpMUpOBAHHE M pPa3BUTHE Yy OOYYAIONMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIICHHSI, HAOIIOAaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIe OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NpPH I[UIAHUPOBAHMM U TIPOBEICHUM XHMHYECKOTO SKCIEPUMEHTA; BOCIUTAHUE Y
oOyJaronuxcsi yOekIEHHOCTH B T'YMaHUCTHYECKOW HAMPAaBIIEHHOCTH XWUMHUH, €€ BAXKHOM pOJIM B
pelIeHNH I100aJIbHBIX MPOOJIEM pallMOHAIBHOTO IPUPOIONOIb30BaHNUS, TOTIOIHEHNS SJHEPTETUYECKUX
pECYpCOB M COXPaHEHHMs NPUPOAHOTO pPABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOro
OTHONIEHHUS] K TPHPOJEC U CBOEMY 3I0POBBIO, a TaKkKe MPUOOpPETEHHS OMbITa HCIOJIH30BAHUS
MOJIYYEHHBIX 3HAHUM JUIsl IPUHATHSI TPAMOTHBIX PEIICHUI B CUTYallUsX, CBSI3aHHBIX C XUMUYECKUMHU
SBJIICHUSIMHU.

Hemn wm 3amaun wu3ydeHUs mpeaMera «XUMHUS» TMONYYHIW TMOAPOOHYI0 METOJUYECKYIO
UHTEpIIpeTaInio B paznene «I[lnanupyemblie pe3ynbTaThl OCBOSHUS IPOTPAMMBI [0 XUMUNY, Onaroaaps
yeMmy oOecreueHo 4E€TKOoe MpeACTaBIeHHEe O TOM, KaKrue 3HAHHS U YMEHHUS UMEIOT MPSMOE OTHOIICHHE
K pealn3aluyd KOHKPETHOW LEJH.

B yueOHOM mutane cpenHero ooiiero oopa3oBaHus MpeaMeT «XUMHs» 0a30BOT0 YPOBHS BXOJUT
B COCTaB IIPEAMETHOM 00s1acT «ECTeCTBEeHHO-HAYYHBIE MPEIMETHI.

Oo11iee YncI0 YacoB, PEKOMEHIOBAaHHBIX 7S M3yueHus xumun — 34 aca: B 11 kmacce — 34 gaca
(1 gac B HEHEMIO).
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COJEPKAHUE OBYYEHUA

11 KIIACC Teoperudeckue 0CHOBbI XMMHH

XuMuuyecKuit 35ieMeHT. AToM. S11po aroma, U30TOoMbI. DJIEKTPOHHASI 000I0UKA.
DHepreTHYecKre ypPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, pP-, d- snementsl. OcoOeHHOCTH
pacnpeneneHdss AJIEKTPOHOB IO OpOMTAsIM B aTOMaxX OJJIEMEHTOB IIEPBBIX YETHIPEX TEPUOIOB.
DeKTpoHHass KOH(PHUTyparus aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuognyeckas cucrema xumuueckux snementoB J[.M. Menaeneena.
CBa3p mepuoauueckoro 3akoHa u llepuoanueckoid cucTteMbl XUMHUYECKHX 3yemMeHToB J[.U.
MeHnneneeBa ¢ COBPEMEHHOW TEOpHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB 10 TPYMIaM U MEePHOaM.
3HavYeHHE MEPUOANIECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XuMUYECKasi CBsA3b. BUIbI XUMHUUECKOW CBSI3U (KOBAJICHTHAS HETOJSIpHAs U
NOJISIpHAsi, MOHHAs, MeTajuimueckas). MexaHu3mbl 00pa3oBaHUsS KOBAJEHTHONW XUMHUYECKOW CBSI3U
(0OMCHHBIN M JTOHOPHO-AKIICITOPHEIN). BomopoaHast cBs3b. BaleHTHOCT. DIIEKTPOOTPHUIIATEIFHOCTb.
Crenenpb okuciieHus. MIOHBI: KATHOHBI M aHHOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHMs. 3aKOH TIOCTOSHCTBA COCTaBa
BEIIECTBA. THUIBI KPHUCTAUIMYECKUX PEMETOK. 3aBUCHMMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUTMYECKON PEIIETKH.

[lonsaTe o nucrepcHBIX cucTeMax. VICTHHHBIE M KOJUIOMJIHBIE pacTBOPBL. MaccoBas 10Jis
BEIIIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coequHeHuil. HomeHknaTypa HEOpPraHMYeCKHX BEIECTB.
I'eneTndeckas CBsI3b HEOPTaHUUECKUX BEIIECTB, MPUHAICKAIINX K PA3TUIHBIM KJIACCaAM.

Xumuyeckas peakius. Kraccupukanus XUMHYECKHX pPEaKIMd B HEOPraHMYECKOW U
OpraHMYECKOM XMMHHU. 3aKOH COXPAaHEHMsI MAacChl BEIIECTB, 3aKOH COXPaHEHUS U MPEBpPALLCHUS
SHEPTHUH NMPU XUMUYECKUX PEAKITUSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inyHbIX (akropoB. OOpaTuMble peaxkuu.
Xumudeckoe paBHoBecue. DakTOpPbI, BIUSIONIMNE HA COCTOSHUE XUMUYECKOTO paBHOBecus. [IpuHImm
JIe lllaTenne.

Onektponutnyueckas aucconuarus. CuibHble W cinabble  dekTpoiutTbl. Cpema  BOAHBIX
pacTBOPOB BEILICCTB: KWCIasi, HEHTpaibHas, mieaouyHas. [loHsTHe O BogopoaHOM mokasatene (pH)
pactBopa. Peakiu nonHoro ooMeHa. ['uaponn3 HeOpraHUIeCKHX U OPraHUYECKUX BEIECTB.

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiun. [IoHATHE 00 2IIEeKTpOoIM3e PacIyiaBOB U PaCTBOPOB
couieid. [IpuMeHeHue sexTpoiusa.

JKCIEePUMEHTAJIbHbIC METOAbI H3Yy4YeHHUs BELEeCTB M UX NPeBpalleHuil

Hemonctpanus tabnun «llepuoanueckas cucrtema xumudeckux snemeHToB .M. MenneneeBay,
U3y4eHHE MOJeNiell KpUCTANIMYECKUX DPEIETOK, HAOIIOJeHHEe U ONUCAaHHE JEMOHCTPALMOHHBIX M
7a00paTOPHBIX ONBITOB (pa3fio’KeHHWE TMEepoKCHIa BOAOpPOAa B TPUCYTCTBHM KaTallu3aropa,
onpeziefieHue Cpelbl PacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAJIBHOTO HHAWKATOPA, PEAKIUN
HMOHHOTO OOMeHa), MPOBEACHUE PAKTHUECKON paboThl «BnusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN».

PacuérHble 3agaun
Pacuétel o ypaBHEHHSM XUMHUYECKUX PEAKIMA, B TOM YHCIEC TEPMOXUMHUYECKHE PACUETHI,
pacy€ThI C UCIIOIH30BAHUEM TTOHATHS «MACCOBAs JTOJISI BEIIECTBAY.
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Heopranuveckasi xumus

Hewmeramnsl. [lonoxxenne Hemeramios B [lepuoanueckoil cucreMe XumMuueckux 3nemenTos J[.1.
MenneneeBa U OCOOEHHOCTH CTpoeHUS aTOMOB. Du3nueckue CBOMCTBA HEMETAIOB. AJUIOTPOMNUS
HEMeTaJUIoB (Ha IpuUMeEpe KUciaopoaa, cepsl, hochopa u yrieponaa).

XUMUYeCcKHEe CBOWCTBA BAKHEHIIINX HEMETAIUIOB (TaJlOTeHOB, Cephl, a30Ta, hocdopa, yriepoaa u
KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).

[IpuMeHeHNe Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenune MmerawioB B llepuoguueckoi cucreMe XuMuuyeckux siemeHToB 1.
MenneneeBa. OCOOEHHOCTH CTPOEHHS JJIEKTPOHHBIX 000J704YeK aToMOB MeTamwioB. OOmue
¢buszndeckue cBorcTBa MeTawioB. CIUIaBel METAIOB. ODJEKTPOXMUMHYECKHUM PSJl  HAMPSOKCHUN
METAaJIJIOB.

XHWMHYECKHE CBOMCTBA BAKHEUIIUX META/UIOB (HATPWUM, Kajaui, KaJIbLMA, MarHUH, aTFOMUHUMN,
[UHK, XPOM, KeJle30, MEJlb) U UX COCAMHEHU.

O6mume cnocoOsl moayueHust MeTauioB. Memannypeus. Kopposzus memannos. Cnocobul 3auumaol
om kopposuu. [IpuMeHeHne MeTaioB B OBITY U TEXHUKE.

JKCNepUMeHTATbHbIE METOAbI H3yYeHHs BelleCTB U UX NpPeBpalleHu i

N3yuenne komnekmuum «MeTauibl W CIUIaBbl», OOpa3lOB  HEMETAUIOB, pEIICHUE
IKCIIEPUMEHTAIBHBIX 3a/1a4, HAOJFOICHUE ¥ ONUCAHKE JEMOHCTPAIIMOHHBIX M JTaOOPATOPHBIX OMBITOB
(B3auMoOJIeHiCTBHE THAPOKCHIA ATFOMUHUS C PACTBOPAMH KHUCJIOT M IIE€JI0Uel, KaueCTBEHHbIEC PEAKIIUU
Ha KaTHOHBI METAaJIJIOB).

PacuérHble 3a1a4n

Pacuétel Macchl BeriecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe UITU
00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEHIECTB, pacy€Thl Macchl (00BEMA, KOIMYECTBA
BEILECTBA) MIPOJYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHSA U JKU3HD

Ponp xumum B 0oOECHEUEHHH SKOJIOTHYECKOW, SHEPreTHYEeCKOM M THINEeBOM O€30MacHOCTH,
pa3BuTUU MeaUIMHEL. [IoHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEIIECTB M XUMUYECKUX PEAKITUH.

[IpencraBnenust 00 OOIMIMX HAYYHBIX NPUHIMIIAX MPOMBIILICHHOTO TOTYYEHHUS Ba)KHEHIIUX
BEIIECTB.

YenoBek B MHpE BEUIECTB M MAaTE€pUAIOB: BaXHEHIIME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepaMuKa, MaTepuabl JUISL  DIIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEpaIbHbIC yI0OpEHMS.

XuMHSL U 3I0pOBbE YEJIOBEKA: MPaBUJIa MCIOJNIb30BAHUA JIEKAPCTBEHHBIX IPENaparoB, MpaBUia

0€30I1aCHOT0 MCII0JIb30BaHMS MTPENapaToB OBITOBOM XUMHUH B TIOBCEAHEBHOM KHU3HH.
MexnpeameTrHblie CBSI3H

Peanuzanus MexnpeaMeTHBIX CBSI3eH NMPU M3y4YeHHH oOIed M HeopraHuyeckoil xumuu B 11
KJIacCe OCYUIECTBIIAETCS 4Yepe3 HCIOJb30BaHME KaK OONIMX €CTeCTBEHHOHAYYHBIX IOHSATHH, Tak U
MOHATUH, ABISIOIINXCSA CUCTEMHBIMU JUISI OTAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOue ecTecTBEHHO-HAYYHbIC TOHATHS: HAy4HbIM (akT, TUMoTe3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KJlacCU(pUKalus, NePUOJUIHOCTb, HAOIIOACHHE, SKCIIEPUMEHT, MOJECINPOBAHNE, U3MEPEHUE,
SIBJIICHHE.
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®usnka: wmarepus, SHEprus, Macca, aTOM, OJJIEKTPOH, IPOTOH, HEHTPOH, HWOH, H3O0TOI,
PaJMOaKTHBHOCTb, MOJIEKYJIa, JHEPreTUYeCKHil ypOBEHb, BEIIECTBO, TeNO, O0BEM, arperaTtHoe
COCTOSIHHE BelecTBa, (PU3NUECKHIE BEIMYNHBI M €ANHHIIBI UX H3MEPEHUS, CKOPOCTb.

Buonorus: kierka, opranusM, SKocucTeMa, ouocdepa, MaKpo- U MUKPOIJIEMEHTHI, BUTAMHHBI,
0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorust: XUMHUYECKas MPOMBIIUICHHOCTb, METAJUTyprusi, MPOU3BOJCTBO CTPOHMTEIBHBIX
MaTepHajIoB, CEIbCKOXO03AUCTBEHHOE IPOM3BOJICTBO, MUIIEBAs MPOMBILIUICHHOCTD, (JapMarieBTHYeCKast
MMPOMBIINIJICHHOCTb, HNPOU3BOACTBO KOCMCTHYCCKHUX HNPCHaparoB, MPOHU3BOACTBO KOHCTPYKIMOHHBIX
MaTCpHraJIOB, SJICKTPOHHAA MPOMBIIIJIICHHOCTD, HAHOTCXHOJIOT'H.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHUHN HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yjbTaTaM OCBOCHHUS OOYYaIOIIUMHKCS MPOTrpamMMm
cpenHero oOmero oOpa3oBaHHs (JIMYHOCTHBIM, METANpPeIMETHBIM M IpeaMeTHbIM). Haydno-
METOJUYECKOW OCHOBOMW ISl pa3palbOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMM CPEIHETO
o0uiero 00pa3oBaHus SBISETCS CUCTEMHOAESITEIbHOCTHBIHN MOAXOI.

B coorBercTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHUS IpeaMera «XHUMHs» Ha YPOBHE CpPEAHEro OO0IIero oOpa30BaHUS BBIJIEICHBI
CJIEYIOLNE COCTABIIAIOIINE:

OCO3HaHHuE 00yJaromuMHUCs POCCUICKON rpak 1aHCKOM HICHTAYHOCTH -
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTA U CAMOOIPEIEICHUIO; HAIMYUE MOTUBALUU K

o0yueHu1o;

I[EJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKACHHI TMYHOCTH Ha OCHOBE
KJIFOUEBBIX EHHOCTEN M UCTOPUUYECKUX TPaAULIUN Oa30BOM HAyKU XMMHUHU; TOTOBHOCTb U CHOCOOHOCTh
00y4aroluxcsi pyKOBOJCTBOBAaTbCSA B CBOEH JEATENIBHOCTH LEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMHU,
OPUCYIIMMU  LIEJIOCTHOM CHUCTEME XMMHMUYECKOIo 00pa3oBaHuUs; HaJu4ue IpaBOCO3HAHUS
9KOJIOTHYECKOH KYIbTYphl U CHIOCOOHOCTH CTaBUTh LIEIH

n CTpOI/ITB JKN3HCHHBIC IIJIaHBI.

.HI/I‘-IHOCTHI)IG peSyJII)TaTI)I OCBOCHUA Hpez{MeTa «XUMUI» JOCTUT'AaKOTCSI B COINHCTBEC y‘I€6HOI71 u
BOCHHT&TCHBHOﬁ HOCATCIIBHOCTH B COOTBCTCTBHU C FyMaHI/ICTI/IquKI/IMI/I, COIII/IOKy.]'II)TypHBIMI/I,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M HJI€aJaMH POCCHUMCKOTO TPaXKIAaHCKOTO OOIIeCTBa,
OPUHATHIMU B OOIIECTBE HOPMamMH U IpaBWJIaMU TOBEIEHHUS, CHOCOOCTBYIOLIMMH Ipolieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHUS U HPAaBCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJArOIIHUXCS.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPakaroT CPOPMUPOBAHHOCTH OMBITA
MO3HABATEIILHON W TPAKTUYECKON JeATENbHOCTH OOY4YaloImUXCs M0 pealu3allud TMPUHATHIX B
00I11eCTBE IIEHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHHUS 00y4JaOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX ITpaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY W NPaBOMOPSAIKY; IPEICTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUiax
MEXJIMYHOCTHBIX OTHOIIEHUM B KOJUIEKTUBE, TOTOBHOCTH K COBMECTHOM TBOPYECKOH NESITEIbHOCTU
MPU CO3JaHUHM YUEOHBIX IMPOEKTOB, PEIICHUH YYEeOHBIX M IMO3HABATENBHBIX 3aJ]1a4, BBHIMOJHEHHUH
XUMHYECKHUX SKCIIEPUMEHTOB; CIIOCOOHOCTH MOHMMATh M MIPUHUMATh MOTHBBI, HAMEPEHHUSI, JTOTHKY U
apTyMEHTHI IPYTHX MPH aHATH3E Pa3TUYHBIX BHJIOB YIEOHOI eATeIhbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

IHEHHOCTHOI'O OTHOIINCHHA K HCTOPHUYCCKOMY W HAYYHOMY HACJICAWIO OTECUYECCTBCHHOM XHUMUH,
YBAXXCHHUA K IIPOHECCY TBOPYECTBA B obOnactu TCOpPHUHU W TMPAKTHYCCKOrO INPHUMCHCHHA XHUMHH,
OCO3HAaHHUA TOT'O, YTO AJOCTHMIKCHHA HAYKH €CTh PEC3YJIbTAT JJIIUTCIBHBIX Ha6JIIO)IeHPII>'I, KPOMOTIMUBBIX
OKCIICPUMCHTAJIBHBIX IMOUCKOB, IIOCTOAHHOTO Tpylda y‘IéHBIX N TIPAKTUKOB; HHTEpECa H
IMMO3HABATCJIIbHBIX MOTHBOB B IOJIYUCHUH U MOCIICAYIOIICM aHAJIN3C

UH(OPMALIMU O TIEPETOBBIX TOCTHKEHUSAX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
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HPABCTBCHHOI'O CO3HAHUA, STHYECKOI'O ITOBCIACHUSA, CIIOCOOHOCTH OLCHUBATb CUTYyAIlHMH, CBA3AHHBIC C
XUMHUYCCKUMH ABJICHUAMU, U IIPUHHUMATb OCO3HAHHBIC PCHICHUA, OPHUCHTHPYICh Ha MOpPAJIbHO-
HPABCTBCHHBIC HOPMBI W LCHHOCTH, TI'OTOBHOCTH OLCHHBATH CBOE MOBEJCHHUE U IMOCTYIIKK CBOHUX
TOBapI/IH_[ef/'I C MO3HIIHI HPABCTBCHHBLIX W ITPABOBbLIX HOPM U OCO3HAHUC MOCJICACTBHI ATUX IMOCTYIIKOB;,

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMaHMs LEHHOCTeH 310poBoro M Oe3omacHOro oOpa3a JKW3HH, HEOOXOIMMOCTH
OTBCTCTBCHHOI'O OTHOILICHHA K CO6CTB€HHOMy (1)I/I3I/I‘-IGCKOMy U TICUXUYCCKOMY 3O0POBBIO,
coOuroIeHust paBui1 0€30macHOro 00paIIeHNs ¢ BEIEeCTBAMHU B OBITY,

IIOBCEHEBHOM HU3HU U B TPYIOBOMU JCATEIBHOCTH; IMOHUMAaHHS [ICHHOCTH MPABUI MHIMBHUIYaJIbHOTO

Y KOJUIEKTUBHOTO O€3011aCHOTO
HOBEJICHUSI B CUTYalMsIX, YIPOXKAIOLIMX 3[0POBBI0 M JKH3HHU JIFOJCH; OCO3HAHUS MOCICICTBUH M

HETIPUSTUS BPEHBIX MPUBBIUCK (YHOTPEOICHMS

QJIKOTO0JIsl, HAPKOTUKOB, KypeHus);
5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHI/IKaTPIBHOﬁ KOMIICTCHTHOCTH B y‘Ie6HO-HCCHeILOBaTeHBCKOﬁ ACATCIIBHOCTH,

OOIIECTBEHHO IOJIE3HOM, TBOPYECKOW M JPYIMX BHJAX JEATEIbHOCTH; YCTAaHOBKM Ha aKTUBHOE
y4acTHE B PEHICHUH MPAKTUUYECKHUX 33]a4 COIIHAIbHOM

HAIpaBJIEHHOCTH (B paMKax CBOEro Kijacca, IIKOJbl); MHTEpeca K IMPAKTUYECKOMY H3YUYEHHIO
npodeccuit pa3nuyHOro poja,

B TOM YHCJIE Ha OCHOBE NMPUMEHEHUs NMPEIMETHBIX 3HAHUU 10 XUMHH, YBAXKEHHS K TPYNY, JIOISAM

Tpyda W pe3yiabTaTaM TpPYAOBOH J€ATEIbHOCTH; TOTOBHOCTH K OCO3HaHHOMY BBIOOpY

WHIUBUIYAIbHOW TpPAaeKTOpUM 0Opa3oBaHus, Oynymiedl npodeccuu W peaau3alud COOCTBEHHBIX

KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEN K XUMHH, HWHTEPECOB U

noTpedHOCTeH 00111IecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11eJ1eCO00Pa3HOro OTHOLIEHUS K IPUPO/IE, KaK UICTOUHUKY

CYILIECTBOBAHMs JKM3HM Ha 3eMJje; MOHMMaHUs TN00aJbHOrO XapakTepa 3KOJOTHYECKHX HpoliieMm,
BITUSTHUS

SKOHOMMUYECKHUX IIPOLIECCOB HA COCTOSHUE TPUPOJHOW UM COLMAIBHOM Cpembl; OCO3HaHUs
HE00XOIMMOCTH UCTIONB30BaHUS JOCTUKECHUM XUMHUH JIJIsl pEIICHUS

BOIIPOCOB PAIMOHAIBHOTO MPUPOIOIOIH30BAHUS;, AKTUBHOTO HENPUATHS JEUCTBUH, MPUHOCSIIAX
BpEJl OKPYXaIOIIEH TPUPOTHOM

cpenie, yMEHUsl IPOrHO3UPOBAaTh HEOIAronpUsTHBIE SKOJIOTMUECKHUE MOCIEACTBHS MPEANPUHUMAEMBIX

NEHCTBUI U MpenoTBpaliaTh MX; HAJIMYUS PAa3BUTOrO HKOJIOTUYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON

KYJIBTYpBbI, OIBITA JESTEIBHOCTH 3KOJIOTUYECKOM HAIIPaBICHHOCTH, YMEHHS pPyKOBOJICTBOBATHCS UMU B

MO3HABATEJIbHON, KOMMYHHUKATUBHOW M COLMAJIbHOW TpPAKTUKE, CIIOCOOHOCTH M YMEHHS aKTUBHO

IPOTUBOCTOATH UJICOJIOTHU XeMOPOoOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAyKHU U OOIIECTBEHHOU MPAKTUKU; MMOHUMAHUS CeNU(DUKN XUMHUH KaK HayKd, OCO3HAHUS
e€ poiu B (GOpMUPOBAHUU

PaAIMOHATFHOTO HAYYHOTO MBIIIIJICHHS, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXAIOIIeM MHpe

KaK O €IMHCTBE MPHUPOJAbI U YEIOBEeKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pPELICHUU

10
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npo0iieM COXpaHEeHHs] MPUPOJHOTO PaBHOBECHS; YOEkKAEHHOCTH B OCOOON 3HAYUMOCTU XUMHH IS
COBPEMEHHOM IMBUIM3ALUU: B €€ T'YMAaHUCTUYECKOM HAIPABICHHOCTH M Ba)XHOW POJIM B CO3/IaHUHU
HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbI, PEHICHUH TJI00albHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YEeJIOBEYECTBA — CHIPHEBOM, SHEPTETUUCCKOM, MUIIEBONH U AKOJIOTMUYECKON 0€3011acHOCTH, B Pa3BUTHHU
MEIUIUHBI, 00€CIIEUeHNH YCIOBUN YCHEIIHOTO TPYya M SKOJOTHYECKH KOM(OPTHOM KU3HU Ka)kI0TO
yjieHa OOIIeCTBAa; €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH: MOHMMAHHs CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH HCIOJb30BaTh II0JIy4aeMble 3HaHUS JUIS
aHaM3a U OOBSCHEHUS SBJICHUN OKPYXKAIOIIEro MHUpA M MPOUCXOAAIINX B HEM M3MEHEHUH, YMEHHS
JenaTb 0OOCHOBAaHHBIC 3aKJIIOYEHHUS Ha OCHOBE HAYYHBIX (DAaKTOB M MMEIOIIUXCS JAHHBIX C IIEIbIO
MOJIy4YEHUsI JIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CAMOCTOSATEIBHO HCIOJIb30BaTh XUMHUYECKHE
3HAHUS JJI PEUICHUS

mpo0yieM B pealbHbIX JKU3HEHHBIX CUTYyallUsX; WHTEpeca IIO3HAHUI0O U HCCIEN0BaTeNbCKON
NESTENIbHOCTH; TOTOBHOCTU M CIHOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IOJYYCHHIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBHUHU C JKU3HEHHBIMU MOTPEOHOCTSIMU;
UHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMuHBIX cdepax npodeccHoHanbHON

JESITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUSI y4eOHOro mpeaMmera «XHUMUs» Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE UIsi  (OPMHUPOBAHUS MHPOBO33PEHUS  OOYUYAIOIIUXCS  MEKIUCIHUILIMHAPHbBIE
(MexXnpenMeTHbIe) oOlIeHaAYyYHbIE MOHATHS, OTPAKAOLIUE IEIOCTHOCTh HAyYHOW KapTHHBI MUpPA H
cnenupuKy METONOB TO3HAHMs, HCHOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJIECHUE, MPOIeCcC, CUCTEMa, HAYUHBIN (DaKT, MPUHIHUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, UCCIIEIOBaHNE, HAOMIOICHNEe, U3MEPEHHE, SKCIIEPUMEHT U IPYTHe); YHUBEpCalbHbIe ydeOHbIe
neiicTBUS (MMO3HABATEIbHBIC, KOMMYHUKATHUBHEIE,
perynaTuBHbIE), obecreunBatoye (GpopmupoBaHue (YHKIIMOHATHHOW TPAaMOTHOCTH M COIMAIBHOMN
KOMIIETCHIIMK  OOYyJarouIuxcs; CIIOCOOHOCTh ~ OOYYAlOIIMXCS  HMCIOJb30BaTh  OCBOEHHBIE
MEXIUCIUTUTMHAPHBIC, MHPOBO33PEHYCCKHE 3HAHWS W YHHUBEpCaJdbHbIC Yy4YeOHBIC JCUCTBUS B
IIO3HABATEJILHON U COLMAIIBHON ITPAKTHUKE.

MeranpeaMeTHbie  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHHWE  YHUBEPCATbHBIMU  YYCOHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHA U PETYJISITUBHBIMU JAEHCTBUSIMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS
ba3zoBble JJoruueckue aecTBus:

CaMOCTOSITENNLHO (OPMYITUPOBATH U AKTyaIHU3UPOBATH IPOOIIEMY, BCECTOPOHHE €€
paCCManI/IBaTI); onpezlemm) OEJIn ACATCIBbHOCTHU, 3a/1aBas napaMeTpm 158 KpI/ITepI/II/I UX OJOCTHUXKECHUS,
COOTHOCHUTBH PE3YJIbTaThl AEATEIIBHOCTH C IOCTABJICHHBIMU LEJISAMHU; HUCIOJIB30BaTh IPU OCBOEHUHU
3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATh XapaKTEPHbIE IPU3HAKU IOHATUH U
yCTaHaBJ'II/IBaTI) X B3aMMOCBS3b, HCIIOJIB30BaTh COOTBGTCTBYIOH_[I/Ie IIOHATUA I O6T)$ICH6HI/I5I
OTJIeNbHBIX (DAKTOB U SIBJIEHUN; BBIOMPATH OCHOBAHMSI M KPUTEPUU JUIS KiIacCU(PHUKAIMU BEUIECTB U
XUMHUYCCKUX
peaKiui;

yCTaHaB.HI/IBaTB HpI/I‘-II/IHHO-CHe,Z[CTBeHHLIC CBsI3U MC)KI[y I/13y‘-Ia€MbIMI/I SIBJICHUAMM, CTpOI/ITI:
JIOTUYCCKUC paccyncneHHH (I/IH,Z[yKTI/IBHI:Ie, IIeILyKTI/IBHI:IG, 10 aHaJIOFI/II/I), BBIABIIATH SaKOHOMepHOCTI/I 158
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IIPOTHUBOPECUHNA B paCCMaTPHUBACMBIX SABJICHUAX, (I)OpMy.]'II/IpOBaTB BBIBOJIbI U 3aKJIIOYCHUA, IPUMCHATH B
mponecce NOo3HaHus, UCIIOJIb3YyEMbIC B XUMHUU CUMBOJIMYCCKUC

(3HAKOBbIE) MOJENH, MPEOOPA30BBIBATH MOJICIbHbBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOI)
JIIEMEHTa, XUMHYecKass (opMyna, YpaBHEHHE XMMHUYECKOH pEaKUMd — TIpU PEIICHHH YYeOHBIX
IIO3HABATEJIBHBIX M IPAKTUYECKHX 3a/ad, IPUMEHATh Ha3BaHHbIE MOJEIbHBIC NPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUM.

Ba3oBrble ucciaenoBarejaLCcKue AeliCTBUA:

BJaJeTh OCHOBAMU METOJOB HAYYHOIO TIIO3HAHUS BEIIECTB M XMMHUYECKHX PEaKLMM;
(GopMynupoBaTh LEIM U 3a7ayd MCCIEIOBAHUSA, UCIOJIB30BaTh IOCTABJICHHBIE M CAMOCTOSITEIbHO
c(hOopMyIHpPOBAaHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTA IIO3HAHWSI M OCHOBBI JUIsl (DOPMUPOBAHMS
TUIIOTE3bl 110 IPOBEPKE IPABUIIBHOCTU  BBICKA3bIBAEMBIX CYKICHMH; BIIQJAETh HaBbIKAMU
CaMOCTOSITENIbHOTO TUIAHUPOBAHUS U IPOBEJCHUS YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HaONIOAaTh 3a XOJOM MpOIecca, CaMOCTOSITENbHO
IPOrHO3MPOBaTh €ro pe3yibTar, (OopMyJIHpoBaTb OOOOIIEHUS M  BBIBOJBI OTHOCUTEJIBHO
JIOCTOBEPHOCTH PpE3YJIbTaTOB MCCJIEN0BAaHUS, COCTaBISThH OOOCHOBaHHBIM OTYET O MPOJAETAHHOU
pabote; mpuOOPETATh OMBIT YYCHUYECKOM MCCIIeIOBATEIHCKON U MTPOSKTHOM JIEATEbHOCTH,

IOPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB PELICHUS
IPAKTUYECKUX 3aJa4, IPUMEHEHUIO PA3IMYHbIX METO/I0B [TO3HAHUS.

Pabora ¢ undopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX MH(pOpManuu (Hay4HO-IOMYJSpHAs JUTEpaTypa
XMMHUYECKOTO  COZIEp)KaHUsA, CIpaBOYHblE MocoOus, pecypchl IHTepHeTra), aHaIM3UpPOBaTh
UHGOPMALIMIO PA3TUYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUUECKH OLIEHUBATh €€ JI0CTOBEPHOCTh
U HETIPOTUBOPEUUBOCTh; (OPMYIHUPOBATH 3aMPOCH] U MPUMEHATh pa3IMyHble METOJIbI TP MOUCKE U
orbope HH(poOpManuK, HEOOXOAMMOM JUIsl BBINOJHEHUs Y4YEOHBIX 3aJad ONpeAETIEHHOro THIIA;
npuoOpeTaTh OMBIT UCIOJIB30BaHUS MH(POPMAMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTHI M pa3lnYHbIX
MOUCKOBBIX CUCTEM; CaMOCTOSITENIHO BEIOMPATh ONTHUMAIBHYIO (OPMY MpeACTaBICHUs HHPOPMALIUU
(cxembl, TpauKH, AUArpaMMBbl, TaOIUIbI, PUCYHKU U JPYTHE); UCIOIb30BaTh HAYUYHBIHN SI3bIK KaueCcTBE
cpeacTBa npu paboTe ¢ XMMHUYECKOW HH(pOpMauuen: MPUMEHSTh MEXIpeaMeTHbe ((pu3nyeckue u
MaTeMaTU4YeCKHUe) 3HAaKW M CHUMBOJBI, (OpMYyJbl, abOpeBHAaTypbl, HOMEHKJIATypy; HCIOJb30BAaTh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATIISAHOCTH.

KoMMyHUKAaTHBHBIE YHHBeEPCATbHbIE YUeOHbIE 1eHCTBHUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOM TeMbI B XOJI€ TMaiora W/UIU IUCKYCCUH, BHICKAa3bIBATh
uaen, (QopMyIHpOBaThH CBOM MPEJIOKEHHS OTHOCHUTEIHLHO BBIMOJIHEHUS MPEAIOKEHHON 3a1auu;
BBICTYNIaTh C  MpE3eHTAlMeil  pe3yiabTaToOB  TO3HABATENBHOM  JEATEIHHOCTH, IOJYUYEHHBIX
CaMOCTOSITENIbHO MIIU COBMECTHO CO CBEPCTHHKAMH IPHU BBINOJIHEHUU XUMHUYECKOTO JKCIIEPUMEHTA,
MPAKTUYECKOH pPa0OTHl MO MCCIEAOBAHUIO CBOWCTB M3Yy4aeMbIX BEIIECTB, pealu3aluud y4eOHOTO
npoekta W (OPMYyIHUPOBATh BBIBOABI IO pe3ylbTaTaM TNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM
COTJIACOBAHUS MO3UIINI B X0 OOCYK/IEHUSI 1 0OMEHA MHEHHUSIMH.

PeryasiTuBHbIe YHHBepPCAJbHbIE y4eOHbIe IeiicTBUS

CaMOCTOSITEJIbHO ~ TUTAHUPOBATh H OCYIIECTBIISATH CBOIO IT03HABATEILHYIO
NESATCIIbHOCTh, OMNpeAeisas e IeMd W 3aJadd, KOHTPOJIHMPOBaTh W IO Mepe HEeOOXOIUMOCTH
KOPPEKTUPOBaTh  MpelaraeMblii  aqrOpuTM  JEWCTBUNW TNpPU  BBIIOJHEHUU  Y4E€OHBIX U
MCCJIEIOBATENIbCKUX 3aJlad, BBIOMpATh HamOosiee A(PPEeKTHBHBIA CHOCOO HX pEHIeHUs ¢ Y4ETOM
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IMOJIYYCHUS HOBBIX 3HAHWU# O BCIIECCTBAX UM XMMHYECKHUX PCAKIHAX, OCYHICCTBIIATH CAMOKOHTPOJIb
CBOCH IeATeIbHOCTH Ha OCHOBE CaMOaHalIn3a U CAaMOOIICHKHU.

HNPEAMETHBIE PE3YJIbTATbBI
11 KUIIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHUA Kypca «O011as 1 HEOpraHMYecKasi XUMHs OTPaXaroT:
c(OPMHPOBAHHOCTH IPEeCTaBICHUN: 0 XUMHUYECKOH COCTaBISIONIECH

€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJIM XUMUHU B TIO3HAHUU SIBIICHUH TPUPO/bI, B GOPMHUPOBAHUU

MBILUICHUST U KYJIBTYpPbI JUYHOCTH, €€ (GyHKLIMOHATIBHON IpPaMOTHOCTH,
HEOOXOAMMON sl pelleHHs MPAKTUYECKUX 3a7ady U 3KOJOIMYeCKM OOOCHOBAHHOTO OTHOILEHMS K
CBOEMY 3/I0pOBBIO U IIPUPOIHON cpejie; BIaJJleHHe CUCTEMON XMMHUUYECKHX 3HAHHUM, KOTOpasl BKJIIOYAET:
OCHOBOIOJIATAIONIME TOHATHUS (XUMUYECKHIA JIEMEHT, aTOM, H30TOII, S-, P-, - 3JIeKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYIIa, MOJIb, MOJISIPHBIH ~ 00BEM, BaJICHTHOCTb
JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIEHMs, XHWMHUYecKas CBs3b (KOBaJEHTHas, HWOHHas,
METaJUInYecKasi, BOJOPOJHAsS), KPUCTAJUIMYECKAs PEIETKa, TUIBI XUMHYECKUX PEaKIHid, pacTBOp,
AIIEKTPOJIUTHI, HEIIEKTPOIHUTHI, NEKTPOIUTHIECKAs JUCCOLUAINS, OKUCIUTEIh, BOCCTAHOBUTEID,
CKOPOCTh  XMUMHYECKOW peaKIu, XHMUYECKOe paBHOBECHE); TEOPUH U 3aKOHBI (Teopust

ANEKTPOJIUTUYECKON Juccouuanuu, nepuoauyeckud 3akoH .M. MeHneneeBa, 3akoH
COXpaHEHHMsI MAacChl BEIIECTB, 3aKOH COXpPAaHEHHS W NPEBPAICHHUS DSHEPTHH TPH XUMHYECKUX
PEaKIusix), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHMHUH, MUPOBO33PEHUYECKHE 3HAHUSA, JISKAIINE B
OCHOBE IMOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SBJICHUH, (PAKTOIOIMYECKHE CBEICHUS
O CBOWCTBaX, COCTaBe, IMOJIyY€HHMM M O€30MaCHOM MCIIOJIb30BAaHUM Ba)KHEHIINX HEOPraHUYeCKUX
BEIIECTB B OBITY U MPAKTUYECKOH JIeSTENbHOCTH YelloBeKa; chOpMUPOBAHHOCTh YMEHHI

BBISIBIISATh XapakTepHble MPU3HAKU NOHATUI,  YCTaHaBIMBATb MX  B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATUS  NpPU ONHUCAHUM HEOPraHMYECKUX BEIIECTB M HUX
IIPEBPAILCHUI;

c(OpMHPOBAHHOCTH YMEHUH WCIIOJIH30BATh XUMHAYECKYIO CHMBOJIAKY

JUIs  COCTaBleHUs (HopMys BEIIECTB U YpaBHEHUH  XMMHYECKHUX peaKuuid,
cucrematnueckyto HoMmeHkaarypy (IUPAC) u TpuBHangbHBbIE Ha3BaHUS OTAEIbHBIX HEOPraHMYECKHX
BeIlecTB (yrapHblii ra3, YrJIeKUCHbIM a3, aMMHUak, raméHas U3BecTh, HeralméHasi U3BeCThb, MUThEBAs
cojia, MUPUT U Apyrue); copMUPOBAaHHOCTh YMEHHUH ONPEAEISITh BAICHTHOCTD M CTETIEHb OKUCIICHUS
XUMHYECKHX DJIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTABa, BHJ XUMHUECKOW CBSI3U (KOBAJICHTHAS,

MOHHas, MeTaJInIecKas, BOJIOPOJIHASI) B COCOUHEHHUSAX, THI KPHUCTALUTUICCKOM
pPEemETKN KOHKPETHOTO BelecTBa (aTOMHAs, MOJEKYJISIpHas, WOHHAs, METAJTMYEcKas), XapakTep
cpeapl B BOJHBIX pPAaCcTBOpaX HEOPraHWYECKHUX COCTUHEHHH; CPOPMHUPOBAHHOCTH YMEHHU
yCTaHABJIMBATh TPUHAUICKHOCTh HEOPTaHMYECKUX BEIIECTB IO WX COCTaBy K ONPEACIEHHOMY
KJaccy/Tpynme coelMHeHHH (IpoCThle BellecTBa — METaIbl U HEMETalIbl, OKCHJIbl, OCHOBAHMA,
KUCJIOTHI, aM(OTEpHbIE THIPOKCUIBI, COJH); CHOPMHPOBAHHOCTb YMEHHUI pacKpbhIBaTh CMBICI
nepuonuueckoro 3akoHa JI.MI. MenzgeneeBa W JI€MOHCTPUPOBAaTh €ro CHCTEMATU3UPYIOUIYIO,
OOBSICHUTENBHYIO M TMPOTHOCTHYECKYIO (PYHKIMH; CHOPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOCHHE aTOMOB XUMHUECKUX 3JeMeHTOB 1—4 mepuonos Ilepuonuueckoil cucreMsl
XUMHUYeCKuX >nemeHToB .M. MenneneeBa, UCIONb3ys MOHATHS «S-, P-, 0-2JIEKTPOHHBIE OPOUTAIIHY,
«QHEPTeTUYECKHE  YPOBHUY, OOBSICHATH  3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB
XUMHYECKHX JJIEMEHTOB M WX COCIUHEHHWH IO TepuogaMm MW rpymmam [lepuomudeckoil cHCTEMBI
xumuueckux anemeHToB J[.M. MengeneeBa; chOpMHUPOBAHHOCTh YMEHUH XapaKTEpPH30BaTh
(onuchIBaTh) OOIIME XUMHUECKUE CBOICTBA HEOPraHMYeCKuX BEILIECTB pas3INYHbIX
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KJIACCOB, MOJTBEPXKJIaTh CYIIECTBOBAHUE TeHETUYECKOU CBSI3U MEXIY
HEOPraHMYECKMMHU BEIECTBAMH C IOMOUIbIO YpPaBHEHUH COOTBETCTBYIOIIUX XHUMHUYECKUX
peaxiuii; chopMUPOBAHHOCTD YMEHHUS KJIacCCU(UIUPOBATh  XUMHUYECKHUE PEaKIuu
[0 Pa3IMYHBIM MPHU3HAKAM (YUCITYy M COCTaBY pEarupyroufx BELIeCTB, TEIUIOBOMY YPQPEKTy peaKiu,
U3MEHEHHIO CTENEHEeW OKMCICHUS 3JIEMEHTOB, OOpaTHMOCTH pEaKkIUH, YYacTHIO KaTalu3aTropa);
c()OPMHUPOBAHHOCTh YMEHHH COCTABJISITH YPAaBHEHHUS PEAKIUA pPA3JMYHBIX THIIOB, IIOJHBIE U
COKpAIIEHHBIC YPABHCHUS PEaKIMii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, TPU KOTOPBIX 3TH PEAKIIUU
UAYT J10 KOHIIA;
c(OpPMHPOBAHHOCTh YMEHHM MPOBOANTH  PEAKIIHH, MOATBEPXKIAIONINE  KaueCTBEHHBIN
COCTaB  pa3IUYHBIX HEOPTraHWYECKHX  BEIIECTB, pACMO3HABAaTh OMBITHBIM MYTEM  HOHBI,
NPUCYTCTBYIOLME B  BOJIHBIX pAacTBOpaXx HEOPTaHMYECKUX  BEIIECTB; C(POPMUPOBAHHOCTH
YMEHHH pacKpbIBaTh  CYHIHOCTH OKHUCJIUTETIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLU IIOCPEICTBOM COCTABJICHUSI AJIEKTPOHHOr0 OajlaHCca 3TUX PEaKIIMii;
c(OPMHPOBAHHOCTH YMEHHUH OOBSCHITH 3aBUCUMOCTh CKOPOCTH XMMUYECKOM
PEaKIH OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMELICHUS XUMHUECKOTO PABHOBECHSI B 3aBUCHMOCTH OT
BHemHero BozjaedictBusa (nmpunuun Jle Illarense); chopMUpOBaHHOCTH YMEHMH XapaKTepU30BaTh
XUMHYECKHE MPOLIECCHI, JISKAIINE B OCHOBE MPOMBILIUICHHOTO MOTYyYEHHS CEpHOM KUCIOTHI, aMMHaKa,
a Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUI 00 OOIMX HAYYHBIX MPHUHIMUIAX U SKOJIOTHYECKUX
npobiieMax XHUMHYECKOro MPOHU3BOACTBA; CHOPMUPOBAHHOCTh YMEHHM MPOBOAWTH BBIUYKCICHUS C
UCIIOJIb30BaHUEM MOHATHS «MaccoBasi JOJISl BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHUN ra30B MPU
XUMHYECKHX PEaKIUsAX, MacChl BEIIECTBAa MM 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WiH 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMHM BEIICCTB, TEIIOBOTO 3(dekTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, IPEBpAIICHUS U COXPAHEHUS DHEPIUH;
chOpMUPOBAHHOCTh yYMEHUN COONIOAATh TMpaBWjIa TIOJH30BAHMUSI XUMHUYECKOW TMOCYyIOH W
nabopaTOpHBIM 00OpYIOBAaHMEM, a TakKe IMpaBuUiia OOpalieHHs ¢ BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIIUSMHU TI0 BBHITIOJTHCHHUIO JTAOOPATOPHBIX XUMHYECKHX OIBITOB; C(OOPMUPOBAHHOCTH YMEHUI
IUIAHUPOBAaTh U BBIMOJHATh XUMHUYECKUH HKCHEPUMEHT (pasjlo’keHHEe IEepOKCHAa BOAOpOJa B
MPUCYTCTBUH KaTaju3aTopa, ONpeAeleHHue Cpellbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAILHOTO
WHAWKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOW peaklnH, peaKklud HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMu Ha cynbdar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS,
pellieHne SKCIEPUMEHTANBHBIX 3aa4 1Mo TemaM «Mertamns» U «Hemeramib») B COOTBETCTBHH C
IpaBUJIaMHd TEXHUKH Oe30MacHOCTH TpU  OOpalleHMH ¢ BelecTBaMd H  JabOpaTOpHBIM
00opyoBaHNEM, TIPEJCTABISITh PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (popMe 3amucH ypaBHEHUN
COOTBETCTBYIOIIUX pEaKIuii © (GOpMyTUpOBaTH BBIBOJABI HAa OCHOBE JTHUX pE3yIbTAaTOB;
c(OPMHUPOBAHHOCTh YMEHUI KPUTHUECKH aHAIM3UPOBATH XUMUIECKYIO HHPOPMAITUIO, TTOIy4aeMyIO
U3 pa3HbIX  HMCTOYHHKOB (CpelCcTBa MacCOBOW KOMMYHHKAITUH, VIHTEpHET W JPYrux);
c(hOopMUPOBAHHOCTh YMEHHI COOJIOIATh MPaBUJIa YKOJOTUUYECKH TIeJIeCO00Pa3HOTO TIOBEICHHS B OBITY
U TPYAOBOH JESATEILHOCTH B LIESAX COXPAHEHUSI CBOETO 3/I0POBbS U OKPY’KAIOIIEH MPUPOAHON Cpelibl,
OCO3HAaBaTh OMACHOCTh BO3ACMCTBUSI HA )KUBbIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAasi CMBICT
nokazarens [1JIK, moscHAT, Ha mpumepax crmocoObl YMEHBIICHHS W MPEIOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS Ha OpraHU3M YEJNOBEKa; A1 OOYYArOMIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3I0POBbS: YMEHUE MPHUMEHSTHh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JaX IO3HAHUS BEIUIECTB U
XUMHUYECKHX SBIICHHM; TSl CENBIX M cIA00BUIAIINX 00YUaIONIUXCSl: YMEHUE HCIIOIh30BaTh PElbeHO
TOUYEUHYIO cucTeMy o0o3Hauenuit JI. bpaitns s 3anucu XuMudeckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHHUE

11 KVIACC
HaumenoBanune
No Kommuects
0 PasaciioB u TEM [IporpaMMHOE cozepKanue OCHOBHBIE BUJIBI JIEATEIEHOCTH 00YHaIOIUXCs
0| 0 4acoB

y4eOHOro npeamMera

Paznen

1. TeopeTu4yecKkue OCHOBbI XUMMHU

1.1

CTpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
[Tepnonuueckas
CHCTEMa XMMHYECKUX
sneMmenToB [.H.
MenneneeBa

3

Xumuueckui 3neMeHT. Atom. CoctaB aToMa, H30TOIIEI.
DnexTpoHHas 000JI04Ka. DHEPreTUYECKUE YPOBHU,
OJlypOBHH. ATOMHBIE OpOHTanu, S-, p-, d-, f-
aneMeHThl. OCOOCHHOCTH pacIpee/ICHUsI JIEKTPOHOB
10 OpOUTAISM B aTOMaX MaJIbIX U OOJIBIIUX TIEPUOIOB.
DneKTpoHHAas KOH(PUTYpAIIHS AaTOMOB.

[Tepuonuueckuii 3aKOH U

[Tepuonuueckas cucteMa XUMUYECKHUX 3j1eMeHTOB []. U.

Menneneea. CBsi3b IEPHOUUECKOTO 3aKOHA H
[lepronnyeckoil cuCTEMbl XUMHUUECKUX JIEMEHTOB C
COBPEMEHHOW TeopHel CTPOEHUS AaTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CIOKHBIX
BEIIIECTB 10 TPyINIaM U nepuojiam. 3HaueHHue
MEPUOTNIECKOTO 3aKOHA M CHCTEMBI XUMHYECKUX

PackpbIBaTh CMBICI H3y4aeMbIX TOHSATHIA
(BBISIBJIATH UX XapaKTEePHBIC MPU3HAKH),
YCTaHABIIMBATh UX B3aUMOCBSI3b.
PackpbiBaTh CMBICI IEPUOAMYECKOTO 3aKOHa /.
N. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
CHUCTEMaTU3UPYIOIIYIO,

OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO
GyHKIHIH.

XapakTepru3oBaTh JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX dJIEMEHTOB 1—4
MIEPHOIOB, UCTIONIB3YS IOHATHS S-, P-, O-
AJIEKTPOHHBIE OPOUTAIH, SHEPTETHUECCKUE
ypoBHU. OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHMS CBOMCTB XMMHUUYECKUX DJIEMEHTOB
U UX COCIMHEHUU TIO MEepUoJaM | rpyIinam
[lepuoanueckoii cuctembl

JI. 1. MenneneeBa
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denepanpHas padouas nmporpamma | Xumus. 10—11 kmaccst (0a30BbIil YpOBEHbD)

anemeHnToB J[.M. MenneneeBa B pa3sBUTHM HAYKH.

JKCNepUMEHTAJIbHbIE MeTO/IbI H3yYeHHUs] BelleCTB U UX
npeBpamenuii: [ Jlemoncrpanuu:

Buner Ttabmun «llepuoguyeckas cucreMa XHMHUYECKHX
3JIEMEHTOB

.. MenneneeBa»

1.2

CrpoeHue BeliecTsa.
MHuoroob6pasue
BEIIECTB

Crpoenue BemiecTBa. XuMHUUYECKasi CBsI3b. Bubl
(KoBaJIeHTHAs! HEMOJISIPHAS U TOJISIpHAsl, NOHHAs,
MeTaJJTN4ecKas) U MEXaHU3Mbl 00pa30BaHUs XUMUYECKOU
CBs3U1 (OOMEHHBIN U JOHOPHOAKLENTOPHBIN). Bonopoanas
CBS3b.

BanenTHOCTb.

OneKTpooTpuLaTebHOCTh. CTeNeHb OKUCIeHNns. KaTnoHsl
U aHHOHBI. BelliecTBa MOJIEKYIAPHOIO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

3aKOH MMOCTOSIHCTBA COCTaBAa BELIECTBA. THUIIBI
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA BELIECTB.
[TonsiTue 0 nucnepcHbIX cucteMax. ICTUHHBIE paCTBOPBHI.
KonnuecTBeHHBIE XapaKTEPUCTUKU PacTBOPOB (MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE).

PackpbIBaTh CMBICI H3y4aeMbIX TOHATHIA
(BBIIETIATH UX XapaKTEPHBIC MPU3HAKK) U
MPUMEHSTh 3TU MOHATHUS MPU ONUCAHUU
COCTaBa M CTPOEHUS BEIIECTB, JJIsl OOBICHEHUS
OTJICTTHHBIX (PAKTOB U SIBIICHUH.

OrnpenensiTh BUIbI XUMUYECKON CBSI3U
(KOBaJICHTHOM, MOHHOM, METAJTMIECKOM,
BOJIOPOJHOM) B COCTMHEHUSIX; THIT
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO
BelecTBa. OnpeaensTb BaI€HTHOCTb U
CTCIICHb OKHUCIICHUS XUMUYECKUX DJIEMEHTOB
B COCJIMHEHUAX PA3JIMYHOIO COCTABA.
[IpoBOUTH BRIUKCIEHUS

C MCIIOJIL30BAaHUEM IOHATHS «MacCOBas OIS
BEILIECTBA B pacTBOpe». BraaeTs n3yyaempiMu
XHUMHYECKUMU

16



denepanpHas pabodas mporpamma | Xumus. 10—11 kmaccel (6a30BbIi YPOBEHB)

Knaccuduxanus HEOPraHUYECKHUX COCIMHECHMM. | TIOHATUAMM.

Homenknarypa HEOPraHUYECKUX BerecTB. | OOBSICHATH 3aBUCUMOCTb CKOPOCTU
JKCIepUMEeHTAIbHbIE METOAbl H3Y4YeHHs BelleCTB M MX | XMMHUYECKOM PEAKLIMU OT Pa3IMYHBIX
NpeBpalleHui: (bakxTopoB.

[] JleMOHCTpayu: OnpenensaTs XapakTep CMEILEHUs

[ MOIETTH KPUCTAJUTMYECKUX PEIICTOK. XUMHUYECKOTO PABHOBECUS B 3aBUCHMOCTH OT
(] PacuérHble 3a1a4u: BHEUIHET0 Bo3jelcTBus (mpuHuun Jle

[ pacyeTsl ¢ UCTIOIB30BaHUEM MOHATHUS «MaccoBas noys | [llatense). CocTaBisTh ypaBHEHUS peaklui
PacTBOPEHHOTO BEILECTBAY Pa3IMYHBIX TUIIOB; MOJIHBIEC U COKPAIIEHHbBIC
YpaBHEHHUS peaKkIuii HOHHOTO OOMeHa,
YUUTBIBAs YCIOBHUSI, IPH KOTOPBIX 3TH
peakiuu UAyT 10 KOHIIA.

17
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1.3

XUMHYECKUE PEAKIIUU

Xumudeckas peaknus. Kiaccupukanus XuMHIECKUX
peaKuuii B HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUS MACChl BEILIECTB; 3aKOH COXPAaHCHUS U
MPEBPAILCHUS SHEPTUHU NTPU XUMHUYECKUX PEAKIIUSX.
CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX
(hakTopoB. OOpaTUMbIE PEaKIIUU. XUMUUYECKOE
paBHOBecue. DAKTOPHI, BIUSIONIME HA COCTOSTHUE
XMMHYECKOIO0 PaBHOBECHS.

[Ipunnun Jle Hlarense.

DnekrponuTHyueckas aucconuanus. CuUiabHBIE W Clla0ble
anekTpoautTbl. Cpema BOJIHBIX PacTBOPOB  BEIIECTB:
KuUCJas, HeUTpajibHas, 1menoynas. BogopoaHeri

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
MIO3HAHUS — IPOBE/ICHUE, HAOIIOACHNE U
ONKCAaHNE XUMUYECKOTO SKCIIEPUMEHTA
(1leMOHCTpaIOHHBIE U Ta00PaTOPHBIE OTIBITHI,
MPAaKTUYECKHE PAOOTHI): TIO OINPEIEICHUI0
Cpezbl BOJHBIX PACTBOPOB BEIECTB, PEAKLUi
MOHHOTO 00OMEHa, BIMSHUIO PA3JIMYHBIX
(dakTOpOoB Ha CKOPOCTh peakuuid. CienoBaTh
IpaBUjIaM MOJIb30BaHUS XUMUYECKOM 1MOCy10ii
1 J1a0OpaTOPHBIM 000PYAOBAHUEM.
IIpencraBisTh pe3yabTaThl

18



denepanpHas padouas nmporpamma | Xumus. 10—11 kmaccst (0a30BbIil YpOBEHbD)

nokazatenb (PH) pactBopa. Peakiiun nonHoro oomeHa

B OPTaHUYECKOW U HEOPTaHUYECKON XUMUHU.
OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC peaKIuu.
[TonsiTe 00 »5ieKTpoNM3€e paACILUIaBOB U PaCTBOPOB
COJIEH.

[IpumeneHue  3JIEKTPOIU3A. JKCcNepUMeHTAJIbHbIE
MeTO/IbI H3YUYeHH sl BellleCTB U X NMpeBPalIeHUIi:

[J JlemoHCTpanuu:

O pasiioKeHHe MePOKCHIa BOJOPOaa B
MPUCYTCTBUH KaTanuzaropa. [| JlabopaTopHbIe OMBITHI:
[J mpoBelleHUE peaklnii HOHHOTO 0OMEHa;

O onpezieieHue Cpeibl pACTBOPOB BEILIECTB C
MIOMOIIIbK0 YHUBEPCAIIBHOTO UHIUKATOPA.

* [IpakTrueckue paboTHI:

Ne 1. Bnusiauie pa3iandHbIX (PakTOpOB Ha CKOPOCTH
XUMHYECKON PEaKIUU.

* PacyéTHbIe 3a/1a4U:

(] pacdeTsl IO YPABHEHUSAM XUMHUUYECKHX PEAKLUN, B TOM
YHUCIIE TEPMOXUMHUYECKUE PACUETHI

XMMHUYECKOI'0 3KCIIEpUMEHTa B (hopMe 3amnucu
YPaBHEHH COOTBETCTBYIOIIMUX PEAKIIMN U
JlenaTh BBIBOJIBI HA X OCHOBE.

IIpoBOIUTE BBIUMCIICHUS I10 YPABHEHUSAM
XUMUYECKUX PEAKLUN, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI

Hroro no pasneny

13

Pasznen 2. Heopranuueckasi xumusi

2.1

Meramnbl

6

Merasuisl. [lonoxenue metamuioB B Ilepuonnueckon
CHCTEME XUMHUECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOCHHUS
JIEKTPOHHBIX 000JI04eK aTOMOB MeTayoB. O0mue
¢u3nueckue cBoiicTBa MetaioB. [I[puMeHeHe MeTaLIOB
B ObITY, IpUpoe 1 TexHuke. CriyiaBbl METaJIOB.

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN
(BBLOENATH UX XapaKTepHbIE IPU3HAKU) U
IIPUMEHSTH 3T MOHATUS IIPU ONMCAHNUU
COCTaBa U CTPOEHUS BEIECTB, I OObSICHEHUS
OTJIENbHBIX (PAKTOB U SBIECHUI.
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DNEeKTPOXUMHUYECKHUH psiji HanpshKeHu metaio. OOmme
croco0bI OTy4YeHus: MeTaioB. Koppo3us MeTamios.
CrniocoOpl 3a1IUTEl OT KOPPO3HUHU.

OO61mas xapakTepuCcTHKa METaJIOB TJIaBHBIX MOJATPYIIT
(IA-rpynma, llA-rpynma) Ileproauueckoii CHCTEMBI
XUMHUYECKUX DJIEMEHTOB. AIfoMUHUN. AMpOTEpHBIS
CBOICTBa OKCH/IAa U THAPOKCUIA ATFOMUHUSL.

OO0miass xapaKTepuCTUKa METaIOB MOOOYHBIX MOATPYIII
(b-rpynmn)  Ilepuonuyeckoil  CUCTEMBI  XMMHUYECKUX
3JIEMEHTOB: Me€Jb, LMHK, XpOM, >Kene3o. Baxueiimme
COCIMHCHUS METAUIOB (OKCHUIbI, THAPOKCHUIIBI, COJIH).
JKCIepUMEHTAJIbHbIE MeTOAbl M3yYeHUs] BellecTB M
UX NpeBpaLleHuii:

OOBSICHITH 001IIHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB AJIEMEHTOB — METAJJIOB
U UX COCTMHEHUN ¢ y4€TOM CTPOCHHUS UX
aTOMOB U noJjoxxeHus B [lepunoanueckoi
CUCTEME XUMHYeCcKux daemeHToB JI. M.
Menneneena.

Xapaktepu3oBaTh (OIMHUCHIBATH) 00IIHE
XHMHYECKHE CBOMCTBA METAJIOB, MX
BOKHEUIIINX COCIMHECHUM, TTOATBEPIK/IAs ITO
OIKCaHKEe TPUMEPaMH YPaBHEHUIA
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;
MIPUMEHEHHUE METAJUIOB B PA3JIMYHBIX
00J1aCTAX, a TAKXKE UCIIOJIb30BaHUE UX IS
CO3/IaHUSI COBPEMEHHBIX MaTEpPHUAIOB 1
TEXHOJIOTHH.

OrnuchIBaTh CIIOCOOBI 3alTUTH METAJIJIOB OT
KOPPO3HH.

PackpsIBaTh CyIIHOCTh OKHUCIIMTEIBHO-
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] JlemoHCTpanuu:

[J xomtekmust «MeTayuiel U criaBbly. [ JlaGopaTtopHbie
ONBITHL: [] B3aUMOJCHCTBUE THIPOKCUIA AIIOMUHUS C
pacTBOpaMH KHUCJIOT M Iienoyeil; [J KadyecTBEHHBIE

PE€aKIK Ha KaTUOHBI METAJLIIOB.

* [IpakTrueckue pabOTHI:
Ne 2. Perienue skcriepyMeHTAIBHBIX 3a/1a4 110 TEME

«MeTtanibl.

* PacuérHble 3a1aun:

[J  pacdersl Macchl (0O0bEeMa, KOJUYECTBAa BEIICCTBA)
MPOAYKTa PEAKIMHU, €CIU OJHO U3 BEIIECTB JIaHO B BUJIC
pactBopa ¢ ONPENEICHHON MacCOBOM Joyein
pPacTBOPEHHOTO BEIIECTBA

BOCCTAHOBUTENIBHBIX PEAKLUI IIOCPENCTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca ITHX
peakuuii. [IpoBoauts peakuumy,
IIOJITBEP K IAIOLIUE XapaKTEPHbIE CBOMCTBA
M3Y4aeMbIX BEILLECTB, PACIIO3HABATh OIIBITHBIM
IIyTEM MOHBI METAJUIOB, IPUCYTCTBYIOLUE B
BOJIHBIX pacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE METOIbI
[IO3HAHUS — [IPOBEJICHUE, HA0II0IEHNE U
ONKMCAHUE XMMHUECKOT0 3KCIIEPUMEHTA
(leMOHCTpalIOHHBbIE U J1a00paTOPHBIE OIIBITHI,
MPaKTUYECKHUE pabOTHI).

[TpencraBasaTh pe3yabTaThl XUMHUUECKOTO
AKCIIEpUMEHTa B (hOpMe 3aliCu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIINH U JEJIaTh BBIBOBI
Ha UX OCHOBE.

CnenoBaTh paBuUiaM MOJIb30BaHUS
XUMHUYECKON NOCYI0H U TaOOpaTOpHBIM
o0opynoBanueM. [IpoBoIUTE BBIUKCIEHUS TTO
YPaBHEHUSIM XUMHUYECKHUX PEAKIIH.
CaMoCTOSTENbHO TUIAHUPOBAThH U
OCYIIECTBIISATh CBOKO TIO3HABATEIBHYIO

JIEATENbHOCTD; IPUHUMATh AKTUBHOE y4acTHUE B
TPYIIOBON yu4eOHO eI TeIbHOCTH
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2.2

Hewmerauibl

Hewmeramnsl. [Tonoxenne nemeramioB B [lepuoanueckoit
cucrteme xumuueckux aniemenToB [[.M. Menneneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB. DH3UYECKIEe CBOHCTBA
HEMETAJJIOB. AJUIOTPONUS HEMETAJIOB (Ha MpUMepe
KHCIIOpoJia, cephl, hocdopa u yriepoaa). XUMHUIESCKHE
CBOMCTBA BayKHEHIIINX HEMETAJUIOB (TaJOTEHOB, CEPHI,
azoTta, hocdopa, yrieposa u KPeMHHUS).

Oxcupl HEMETAIJIOB.

Kucnoponcoaep:xaiue kuciotsl. Bogopoaasie

COCIUMHCHNS HEMCETAJLIIOB.

3KCHepI/IMeHTaJIbeIe METOAbI HU3YyYCHUA

BeEILeCTB U UX TNpeBpalleHUii: 0
JemoHCTpauu:

O 00pa31bl HEMETAJLIOB;

O B3aMMOJEHCTBHE MEAHU C A30THOM KHCIIOTOM

pa3nuyHOM KOHIEeHTpaluu. [| JlJabopaTopHbIe OIBITHI:

O KauCCTBCHHBIC PCAKIIMN HA aHHUOHBI U KaTUOH
aAMMOHUNA.

PackpeiBaTh CMBICIT H3y4aeMbIX TOHATHI
(BBLOENIATH UX XapaKTEPHbIE IPU3HAKN) U
MIPUMEHSATH 3TU NOHATHUS IPU ONKUCAHUU
COCTaBa U CTPOCHMSI BEILIECTB, AJIs1 OOBICHEHUS
OTJICTTHHBIX (PAKTOB U SBICHUH.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB HEMETAJUIOB U UX
COEIMHEHUH C YYETOM CTPOEHUS UX AaTOMOB U
nonoxeHus B [lepuoanueckoii cucreme
xuMudeckux ayiemeHTor /. 1. Menaeneena.
XapakTepHu30BaTh (OMHICHIBATD) 00IIHE
XUMHUYECKHUE CBOMCTBA HEMETAIIJIOB, MX
BOXHEHIINX COCAUHEHHM, MOATBEPKAAS ITO
ONHUCaHue MPUMEPAMH YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHM.
XapakTepu30BaTh BIUSHAE HEMETAJUIOB U UX
COCIMHEHUH Ha KUBBIC OPTaHU3MBI;
OTNHUCHIBAaTh MPUMEHEHUE B PA3THMUYHBIX
00J1aCTSAX MPAKTUYECKOMN JCSITEIIbHOCTH
YeJIoBeKa.
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* [IpakTrueckue pabOTHI:
No 3. Pemienue skcriepuMeHTaIbHbBIX 33/1a4 110 TEME

«Hemertamin.

* PacuérHble 3a0a4H:

[ pacdeThl MaccChl BEIIECTBA WM 00BheMa Ia30B 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WU
00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEaKIUU
BEILIECTB; pacyeThl Macchl (00bEeMa, KOJTUYECTBA
BEIIECTBA) MIPOYKTOB PEAKIUH, €CIIU OJTHO U3
BEILIECTB UMEET IMPUMECH

ITonTBepknaTh CylIECTBOBAHHE
TECHETUYECKOU CBS3U MEXKIY
HCOPTraHN4YCCKUMHU BCUICCTBAMU C

IIOMOIIIBIO ypaBHeHI/If/'I COOTBCTCTBYIOIINUX
XUMHUYECKUX PEAKLIHN.

PackpeiBaTh CyIIHOCTB
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKLIUN
IIOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OanaHca 3Tux peakuuil. [IpoBonuTh peaxiuu,
IIOATBEPKIAOILIUE XapaKTEPHbIE CBOMCTBA
M3Yy4aeMbIX BEILECTB, PACIIO3HABATH OIIBITHBIM
IIyTEM aHUOHBI, IPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.
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2.3 | Csa3p 2 Heopranndeckue u OpraHn4ecKue KUCIOTEHI. Hcronp30BaTh €CTECTBEHHO-HAYYHBIE METOBI
HEOPraHUYeCKUX U Heoprannueckue n opraHn4eckue OCHOBAHUSL. NO3HaHMA — IPOBEJCHUE, HAOIIOCHNE U
OpraHUYeCKUX AmdoTepHbIe HEOPraHUYEeCKUE U OPraHNYeCKUe ONHCAaHHE XUMUYECKOr0 SKCIIEPUMEHTA
BEILIECTB coenuHeHus. ['eneTnyeckas cBSA3b HEOPraHUIECKUX U (IeMOHCTPAIHOHHBIE U JIAGOPATOPHBIE OIIBITHI,

OpPraHM9IECKUX BCIIECTB MPaKTUYECKHE PaOOTHI).

[IpencTaBiasTh pe3ynbTaThl XUMUYECKOTO
HKCIIEpUMEHTa B (hopMe 3alncu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIIHA U ATaTh BHIBOIBI
Ha UX OCHOBE.

CrnenoBaTh mpaBuiIaM MOJb30BaHUS
XUMHYECKOH TIOCyI0i 1 1ab0paToOpHBIM
obopynoBanueM. [IpoBOIUTEH BEIUKCICHUS TIO
YPaBHEHUSM XUMHUYECKUX PEAKLUU.
CamocTosTeNnbHO MIIAHUPOBATh U
OCYILECTBJIATH CBOIO IMO3HABATEIBHYIO
JIEATEIIbHOCTD; IPUHUMATh aKTUBHOE YYaCTHE
B IPYNIOBO# y4eOHOH AeITeTbHOCTH

Hroro no pazneny 17

24



denepanpHas pabodas mporpamma | Xumus. 10—11 kmaccel (6a30BbIi YPOBEHB)

Pa3gen 3. XuMus u ;Ku3Hb

3.1

XUMHA U KU3Hb

Posib xuMum B 06ecrieueHuH 3K0JI0rHYeCKoi,
HHEPreTUYECKOH U NHUIEBON OE30MaCHOCTH, Pa3BUTUU
MeauUUHbL. [IoHATHE 0 Hay4HBIX METOJAX MIO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKLIUM.

[IpencraBnenus 00 oOWMX  HAy4YHbIX  I[PUHLUIAX
MIPOMBIIIJIEHHOTO IOJIyY€HUsl BaXHEHIIMX BellecTB (Ha
IpuMepax IPOU3BOJACTBA aMMHUAKa, CEPHOW KHUCIOTHI,
METaHOJIa).

YenoBek B MUPE BELIECTB, MATEPUAIOB M XUMUYECKUX
peakuuii: XMMHs U 3J0pPOBBE YEIOBEKa; paBuia
HCII0JIb30BAHUS JIEKAPCTBEHHBIX

PackpbiBaTh pojib XUMHUH B PEIICHUU
SHEPTeTUYECKUX, CHIPbEBBIX U IKOJIOTUUECKUX
po0JIeM YeI0OBEYECTBA, OMMMCHIBATH OCHOBHBIC
HanpaBJICHUS Pa3BUTHUS XMMUYECKON HAYKU U
TEXHOJIOTHUH.

[TpumensITh MpaBuIa 6€30MacCHOr0 OOpaIIeHus
C BEIIECTBAMHU, UCIIOIb3YEMBIMH B
MOBCETHEBHOM KU3HHU, IIPABUJIA TTIOBEACHUS B
HEJSIX COCPEKCHHMS 30POBhSI H OKPYKAIOIICH
MIPUPOJIHOM CPEJIbl; TOHUMATh BPEJ
(omacHOCTb) BO3AEMCTBUS HA )KUBBIE
OpraHU3MbI ONIPEICTICHHBIX BEIIECTB CMBICI
nokazarens I1JIK, moscHaTs
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MIpernapaToB; MpaBuia 0€30MaCHOr0 UCIOJIb30BAHUS
MpernapaToB OBITOBOM XUMUU B TIOBCETHEBHOM KU3HHU.
briTOBas xuMHUeECKas rPaMOTHOCTD

Ha IpUMepax CrocoObl yMEHbUICHUS U
MPEeIOTBPALLEHUS UX BPEIHOTO BO3ACHCTBHUS.
AHanu3upoBaTh U KPUTHYECKU OLICHUBATH
MH(OPMAIIHIO, CBA3aHHYIO C XUMHUYECKUMU
MPOLIECCAaMH M UX BIIMSIHUEM Ha COCTOSIHHEC
OKPYKarOILE Cpebl.

Hcnonb30Bath mosiyueHHbIC 3HAHUS U
Mpe/icTaBIeHUs O cepax AeaTeIbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTHSMH, KaK OCHOBY JJISI OPUCHTAIIUU B
BEIOOpE CBOCH Oynytiel mpodeccCHnoHaTbHOM
JeSITeIbHOCTH.

[TpuHMMaTh ygacTue B 00CYXIACHHH MTPOOIEM
XUMHYECKOHN U 3KOJIOTMYECKOM
HaIPaBJICHHOCTH, BHICKA3bIBATH COOCTBCHHYIO
MTO3UITHIO TI0 TTPOOJIEME U TIpeJTaraTh
BO3MOXXHBIC TTYTH €€ PEIICHUS

Hroro no pasaeny

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME
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