AHHOTanus K pado4eii nporpamme no xumun, 10 kiaace

[Iporpamma o XMMHU Ha YpOBHE CpelHEro oouero oopa3zoBaHus pazpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUN K pe3yinbTaTaM OCBOSHHUS (efepanbHON 00pa30BaTEIBHON MPOTPaAMMBI CPEIHETO
obmero ob6pazoBanus (POII COO), mnpencraBneHHbIX B @DenepalbHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konuenmmu mnpenonaBaHus y4yeOHOTO mpeamMera
«Xumusi» B 00pa3oBaTeNbHBIX opranmzanusax Poccuiickoit denepaiuu, peaausyronux 0OCHOBHBIE
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX MNOJOXKEHUH «CTpaTerrm pa3BUTHS BOCIHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0I0B K pa3pabOTKe MpOTrpaMMbl 10 XHUMHHU, K OMPEICIICHHIO OOIIel CTpaTeriuu
00y4eHHs, BOCIUTAHUS U Pa3BUTHsI 00YJaIOUINXCS CPEICTBAMH YYEOHOTO MpeaMeTa «XUMUS JUIS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIIM KOHIeNnTyanbHble monoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIEH, CONep KaHusl, Pe3yabTaTOB OO0yueHUs] U TPeOOBAHHM K YPOBHIO
MOATOTOBKH BBITTYCKHUKOB.

Xumuyeckoe  oOpa3oBaHHMe,  IOJIyd4aeMO€  BBITYCKHUKaMH  001ieoOpa3oBaTesbHOM
OpraHu3aIlid, SBISIETCS HEOTHEMIIEMOW YacThl0 X 00pa30BaHHOCTH. OHO CIY)KUT 3aBEpIIAIONTIM
ATAINOM pealln3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM ypOBHE KIIFOUEBBIX IEHHOCTEH, IPUCYIIINX
IEJIOCTHOM CHCTEME XHMHYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KacaroTCs IO3HAHHS 3aKOHOB
pupobl, (POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYIBTYphl YENIOBEKA, a TaKiKe IKOJOTHUECKH
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M MPHUPOJHOMN cpene. Peammsyercss xummudaeckoe
oOpa3zoBaHue O0y4arONMXCs HA yYPOBHE CpeIHEro oOIiero oOpa3oBaHHs CpPEACTBAMU Yy4eOHOTO
npeaMera « XUMHS», COJCPKAHUE U TIOCTPOCHHE KOTOPOTO OTIPE/ICICHBI B MPOrpaMMe TI0 XUMUH C
yu€ToM cnenu(pUKr HayKu XUMHH, € 3HAUYCHUS B IMMO3HAHUH MPHUPOJBI M B MAaTEPUATBHOW JKU3HU
oOmiecTBa, a Takke C y4€TOM OOWIMX IieJied W MPHUHIUIOB, XapaKTEPH3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo 00111ero oopazoBanus B Poccuiickoit deaepanuu.

XUMHUS KakK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0co0YyI0 poJib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JIaHUM HOBOM 0a3bl MaTrepuaibHOW KyabTypbl. OHa BHOCHUT CBOW BKJIAJl B
(dhopMHpOBaHKE PALMOHATIBHOTO HAYYHOTO MBIIIJICHHS], B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS 00
OKPY)KaIOIlleM MHUpE KaKk O €IUHCTBE MPHUPOJbI U YelloBeKa, KoTopoe (opMUpYETCsl B XUMUU Ha
OCHOBE MMOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHo B3aMMOJIEHCTBYS C IPYITMMH €CTECTBEHHBIMHM HAYKaMH, XUMHsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJBTYpPbI, HEOOXOIUMBIM yCIOBHEM YCIEIIHOTO TPYJIA U JKU3HH KaXkJI0T0 YiIeHa
obmiectBa. CoBpeMeHHass XUMHUSI KaK Hayka CO3UIaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTHI
HaIpaBJieHa Ha pellleHue IM00aIbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHUECKOH, MUIEBO, SKOJIOTHUYECKON 0e30MacHOCTH U OXPaHbI 3JJ0POBbSI.

B cootBerctBUM C OOmIMMH WENSIMU W MPUHIMIAMH CpelHero oOmiero oOpa3oBaHuUs
conepxkanue npeamera «Xumus» (10-11 xmaccel, 6a30BbIil YpOBEHb M3Y4YE€HHS) OPHUEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOILIEKYIbTYpHYIO MOATOTOBKY OOY4YaloIIUXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHUS B KH3Hb COIMyMa,
MIPOJIOJKEHHSI 00pa30BaHUs B PA3IMUHBIX 00IACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsromuMu mpeamMeTa « XuMus» SBIsSoTCs 6a30Bble Kypehl — «OpraHudeckast XuMUs
u «OO0Ias 1 HeOpraHUYECKask XUMHUsS», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUSI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHWM MO HEOPTaHMYECKON XUMHUU (C BKIIOYCHHEM 3HAHUM W3
oOmieil XumMumn) U oprannyeckoil xumun. GopMUpoBaHUE JAHHON CHCTEMBI 3HAHUH MPU H3yUCHHUH
npeaMmera o0ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCErO MHOTrooOpasHsi BEIIECTB Ha OCHOBE
0OLIUX MOHITUI, 3aKOHOB M TEOPUN XUMUHU.

Crpykrypa conepxaHusi KypcoB — «Opranudeckas xumus» U «OOImas U HeopraHUdecKas
XUMUsD» cpopMHpOBaHA B MpOTpamMMe MO XMMHM Ha OCHOBE CHCTEMHOTO MOJXO0/a K H3YUYECHHUIO
y4yeOHOTO Marepuajga U OOYyCJIOBJIEHAa HCTOPHMYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUH Ha
OTpENIeNEHHBIX TEOPETUYECKUX YPOBHIX. Tak, B Kypce OpPraHMYeCKOW XHMHMM BeIecTBa
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOH TEOPUHM CTPOCHHUS OPraHMYECKHX COCIAWHEHHH, a
TaKk€ HA YPOBHE CTEPEOXMMHYECKUX M DIIEKTPOHHBIX MPEACTaBICHUH O CTPOCHUU BEILIECTB.



Ceenmenusi 00 M3y4aeMblX B Kypce BEIIECTBAX JMAIOTCS B PAa3BUTHH — OT YIJIEBOAOPOIOB [0
CIIO)KHBIX OHMOJIOTMYECKM AaKTHBHBIX COCOMHEHUH. B Kypce OpraHMyeckoil XHMHUU MOJIY4aroT
pa3BuTHEe CQPOPMHUPOBAHHBIE Ha YpPOBHE OCHOBHOTO o0OIIero o0Opa3oBaHWs MEpBOHAYAIbHBIC
MPEJICTaBJICHUS] O XMMHYECKOW CBS3U, KJIACCU(DMKAIMOHHBIX IMPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWVCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIIUY.

[Tog HOBBIM yriioM 3peHHs] B TpeaMmere «XuMmus» 0a30BOTO YpPOBHS pPaccMaTpUBACTCS
W3yYEHHBI Ha YpPOBHE OCHOBHOTO 0Omero o0pa3oBaHMsS TEOPETUYECKUH MaTepual |
(aKTOJIOTMYECKHUEe CBEJICHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce
«O0mmasi 1 HeopraHuveckas XUMHs» OOYJarOIIMMCS MPEIOCTABISCTCS BO3MOXHOCTH OCO3HATh
3HAYEHHUE MEPUOUUECKOTO 3aKOHA C OOLIETEOPETUYECKIX U METOA0JIOIMUECKUX MMO3ULIUHI, IITy0xke
MOHATH UCTOPUIECKOE M3MEHEHUE (DYHKIIMI 3TOTO 3aKOHA — OT 0000IIaroIel 10 00BICHSIONMEH 1
MPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHUM O BaXHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOWCTBAX W
MPUMEHEHHUH, a TAKKE O XUMHUUYECKHX PEAKIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsiercs B Kypcax 10 wm 11 KkiaccoB d3ineMEHTaMHM  COAEpKaHMs, HMEIOLIUMU
KYJIbTYpOJOTHYECKUM ¥ TPUKIAJAHOW XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT TIOHUMAHHUIO
B3aMMOCBSI3M XHMHH C JpPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B TI03HABATEILHOW U
MPaKTUYECKONW JESTEIbHOCTH 4YeJIOBEKa, CHOCOOCTBYIOT BOCHHMTAHHIO YBA)KEHHUS K IIPOLECCY
TBOpYECTBA B 00JIACTH TEOPUHM U MPAKTHUUECKUX MPUIIOKEHUA XUMHUHU, TMOMOTAIOT BBIMTYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOIeMaxX, CBS3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICTUBATh MH(OpPMAIMIO W TMPUMEHATH €€ I TOTIOJHEHUS 3HAHUH, pelIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIEIOBAaTEeNbCKUX 3aJad. B menom coxepikaHue
y4eOHOro mpenMera «XUMUS» JAHHOTO YPOBHS M3Y4YEHHUS OPUEHTUPOBAHO Ha (OPMHPOBAHUE Y
00yJaroIMXcsi MHUPOBO33PEHUECKOW OCHOBBI JJIsi TIOHUMaHHUS (PHIIOCOPCKUX HIEH, TaKWX Kak:
MaTepHUaJbHOE E€JUHCTBO HEOPraHWYEeCKOTO0 W OPraHu4eckoro Mupa, oOyCIOBJIEHHOCTh CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOCHHMEM, IO3HABAEMOCTh ITPUPOIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U
pelieHHus TMPOTUBOPEUMH MEXAy HOBBIMU (DaKTaMH U TEOPETUUYECKHMMH MPEANOChUIKAMH,
OCO3HAaHUE POJM XHMHH B PEUICHUH HKOJOTHYECKHX IMPOOJIeM, a Takke MpoliemM cOepexeHus
SHEPIreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MATEpUAJIOB.

B nnane pemienus 3aay BOCIHUTAHUS, PA3BUTHS M COLUANIM3AIMKM 00YJaIOIIUXCSl PUHSATHIE
[pOrpaMMON MO XHMHH MOJAXOJbl K OIPEAEICHUIO COAEPKAaHWS W IOCTPOEHUs NpeaMeTra
npenycMarpuBaoT (OPMUPOBAHHWE YHHBEPCAJIbHBIX YUeOHBIX JEHCTBHI, HMeEromMX 0a3oBoe
3HAYEHUE Ui PA3IUYHBIX BUJIOB JIESATEIbHOCTH: PEeLUICHUS MpooOiieM, MoKucKa, aHalu3a U 00paboTKu
nHpopMalny, HEOOXOJUMBIX Uil MPUOOpPETEHHs] OMbITa MPAKTHUYECKONW M HUCCIIeOBATENbCKOMN
NESATENbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IIO3HAHUU XUMUHU.

B nmpakTtuke npenojiaBaHus XMMHH KaK Ha YPOBHE OCHOBHOIO 00111ero o0pa3oBaHus, TaK U Ha
ypOBHE cpeAHero oOmiero o0pa3oBaHUs, MPHU OIMPEAEICHUH COJAEPKATEIbHOU XapaKTePUCTHKU
LHened M3ydeHus [peaMeTa HalpaBJIC€HUEM IEPBOCTENIEHHONW 3HAYMMOCTH  TPAJULUOHHO
npu3Haércss  GopMHupoBaHHE OCHOB XMMHUYECKOW HayKd Kak OO0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUYECKOMN JI€ATEIbHOCTH YEJI0BEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOJAMYECKOW TOYKH 3PEHHMSl TAKOM MOJXOJ K ONPEICICHHUI0 L€l HU3ydeHus
MpeAMEeTa SIBISETCS BIIOJIHE ONPABIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LEISIMU H3YYEHHMS HpeaMera «XHUMHs Ha
6azoBom ypoBHe (10 —11 kJ1.) sBASIOTCS:

e (QopmupoBaHuME CHCTEMbl XHMHUYECKHX 3HAHMA Kak BaKHEHIIeld cocTaBIsroei
€CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JIEKAT KIFOUEBBIE IOHATHUS,
(dyHIaMeHTalbHbIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAyKd, YCBOCHHE U
MOHMUMAaHHE CYIIHOCTH JOCTYIMHBIX 0O0O0OIIEHNII MHPOBO33PEHUYECKOTO  Xapakrepa,
03HAaKOMJIEHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (opmupoBanue MW pa3BUTHE NPEACTABICHUN O HAyYHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHYECKUX PEaKIuil, HEOOXOAUMBIX Il MPUOOPETeHHUS YMEHUH OpHEHTHPOBATHCS B
MHpE BEIIECTB U XUMHMUYECKHUX SIBIEHUHM, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUECKON U
MOBCETHEBHOM KU3HH,



® Da3BUTHE YMEHUH U CIIOCOOOB EATEIHLHOCTH, CBSI3aHHBIX C HAONIOJICHUEM U OOBSICHEHHEM
XMUMUYECKOTO OKCIEPUMEHTa, COOMIOICHHEM MpaBHJ 0e30MacHoro oOpamieHust C
BELLECTBAMU.

Hapsiny ¢ atum, conepkarenbHas XapakTEpUCTUKA LieJied M 3aJad M3Yy4eHUs NpeaMeTra B
IporpaMMe Mo XMMHUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHM C HOBBIMU MPUOPUTETAMU B
cucTeMe cpenHero oomero oopasoBanus. CerogHs B MPEMOJaBAaHUKM XUMHH B OOJIBIICH CTETICHU
oTHaéTCsl MPEANOYTEHUE MPAKTHUECKON KOMIIOHEHTE COIepKaHMsI 00yueH s, OPUEHTHPOBAHHON Ha
MOJrOTOBKY BBIMMYCKHHMKA 00I1e00pa30BaTEeIbHON OpraHu3alliy, BJIAJICIONIET0 He HAOOPOM 3HAHUM,
a (QYHKIMOHAIBHONH T'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM W YMCHHSIMH AKTHBHOTO TIOJNYyYCHUS
3HAHUHW ¥ MPUMEHEHHS UX B PEabHOM KU3HU IS PEIICHHS TPAKTUYCCKUX 3a/1a4.

B cBs3u ¢ 3TUM Npu U3ydeHUU npeameTa «XuMus» JOMUHUPYIOIIEe 3HAaUCHUE MPUOOPETArOT
TaKkHe LEeIH U 3a]1a41, KaK:

ajanTanus 00ydJaromuxcs K YCIOBUSAM JWHAMHYHO pa3BUBAIOIIErocs Mupa, popMupoBanue
MHTEJJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMo00pa3oBaHHUIO, COTPYIHHYECTBY,
CaMOCTOSITCIBHOMY TPHUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKHU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U X IPUMEHEHHEM;

(hopmupoBaHre y 0OYJarOIINXCS KIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHIINH ), UMEIOIINX
YHUBEpPCAJIbHOE 3HAUEHUE Ul Pa3IMUHbIX BUAOB JAEATEIbHOCTU: pPEUICHHs MpoOseM, IMOUCKa,
aHanu3a M 00paboTKM HMH(pOpMaNNU, HEOOXOIUMBIX IS TMPUOOPETEHHUSI OMbITa JEATEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TIO3HAHWU XHMHUH, a TakXKe Ui OICHKHA C TI03UIUN
9KOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMHUYECKHX IPOILIECCOB Ha
OpraHu3M 4YejIoBeKa U MPUPOJHYIO CPENy;

pa3BUTHE IO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKHUX CHOCOOHOCTEM
oOyyarouuxcs: CHOCOOHOCTHM CaMOCTOSITENbHO MNpUOOpEeTaTh HOBBIE 3HAHUS [0 XUMHH B
COOTBETCTBUHU C KU3HEHHBIMH IMOTPEOHOCTSMH, MCIOJIB30BATh COBPEMEHHBIC WH()OPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOWCKA W aHalu3a y4eOHO M Hay4YHO-NMOMYJISIpHOM MH(OpMAMM XHUMHYECKOTO
COJIep’KaHuUS;

(¢hopMHUpOBaHHE U PA3BUTHE Yy OOYYAIOIIMXCS aCCOLMATUBHOTO U JOTHYECKOTO MBIILICHUS,
HaOMIOAaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOpPbIe 0COOCHHO HEOOXOIMMBI, B YaCTHOCTH,
MIPH IJITAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y oOydaromuxcs yOeKIEHHOCTH B TYMaHHCTUYECKOM HaNpaBlI€HHOCTH XUMMHH,
e€ BaXHOHM pOJNM B pEUICHUH TJI00aJbHBIX MPOOJIEM pPalMOHAIBLHOTO MPUPOJIOIOIB30BAHMUS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PECypcoB U COXpPAaHEHUS MPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE0OX0IMMOCTH OEPEeKHOTO OTHOLIEHUS K MPHUPOJE U CBOEMY 3/I0POBbIO, a TaKKe MPHOOpEeTEeHUs
OTbITa MCIOJB30BAHUS MOJYYCHHBIX 3HAHUUN Ui MPUHSATUS TPAMOTHBIX PEIICHUN B CUTYalUAX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yue6GHOM myaHe cpenHero oOmiero oOpazoBaHus MpeaMeT «XUMHUsA» 0a30BOT0 YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO01ee 4MciIO YacoB, OTBEAEHHBIX ISl M3YyYEHHS XUMUU, Ha 0a30BOM YpPOBHE CPEIHErO
obmero oopazoBanus, cocrapisie B 10 kimacce — 34 gaca (1 gac B Henenio).



