AHHOTanus K padoyeil nporpamme «Xumus» 0a3oBblii yposenb 10-11

KRJacc

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (enepalibHON 00pa30oBaTeNbHOI MPOrpaMMbl CPEIHErO
obmero ooOpazoanusi (P®OIlI COQO), npencrabieHHbx B DenepanbHOM TrOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojnaBanus y4eOHOTO IMpeaMera
«Xumuss» B o0Opa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, pean3yrOIINX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3padOTKe MpOrpaMMbl O XUMHUHU, K OIPEACICHHUIO OOMICH
CTpaTeru 0Oy4eHHsI, BOCIUTAHUS U Pa3BUTHUSL O0y4aIOUIUXCS CPEeICTBAMU y4eOHOro mpeamera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajlbHbIE MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXaHHs, pe3yJbTaroB OOydYeHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHWE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEPIIAIONIMM JTAallOM pPEANM3alMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEW, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa30BaHUS. OTH IIEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOMIEH KyJIbTYpbI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuueckoe o0pa3oBaHuE 00yJaroIIMXCs Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHusl CpeACTBAMH Y4€OHOTro mpeaMmera «XuMus», COAEpKaHHEe U MOCTPOCHUE
KOTOpPOTO OMNpENEICHbl B MPOrpaMMe IO XHMHUU C Y4E€TOM chneuuukud HayKd XUMHH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEpUAILHON XKHU3HHU OOILECTBA, a TAKXKe C Y4ETOM O0IIUX
HeNeil ¥ MPUHIUIIOB, XapaKTePU3YIONMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOM
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOM BKJaja B
(dbopMHpOBaHUE PAIIMOHAIFHOTO HAYYHOTO MBIIUICHHS, B CO3JaHNE IIEIOCTHOTO MPEICTaBICHUS
00 OKpYXKaroIeM MUpPE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MUPA, OCO3HAHHS B3aHMMOCBSI3U
MEX]y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMH, XHUMHS CTala
HEOTHEMJIEMOI YacThI0 MHPOBOHM KYJIBTYpPbhl, HEOOXOAWMBIM YCIOBHEM YCIIEIIHOTO TpyJa H
KHU3HU KaXI0ro wieHa obmecTBa. COBpeMEeHHasi XMMHUsI KaK HayKa CO3HMIaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe INoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTUYEecKOH, MNUIIEBOM, 3KOJIOIMYecKOM Oe30MacHOCTH H
OXPaHBI 3]I0POBBSI.

B coorBercTBHMM ¢ OONIMMHU IEISIMH W TPUHIMIIAMH CpeIHEro oOmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcCs, HEOOXOAMMYIO UM JUIs
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCHEIIHOTO BKIIOUEHHS B KH3Hb COLUYMA,
MIPOIOIDKEHHS 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xUMus» 1 «OO011ast 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. GopMupoBaHue JTaHHOW CUCTEMbI 3HAHHUM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(HOpPMHUpPOBAHA B MPOTPAMME IO XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Ja K M3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAci€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHUYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YpPOBHE KIIACCMYECKOW TEOPUM CTPOCHUS OPraHUYECKUX COCAUHEHM, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHndecKo XWMHH IOJTy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHHUs B MpeaMere «XUMHus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEOpPraHWYECKask XUMHU» OOYJAIOIIUMCS MPEIOCTABIISCTCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BaAKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA M TIPUKIAJAHOW XapakTep. OTH 3HAHUA CIHOCOOCTBYIOT TOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMU, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMera « XUMUS» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa ()OPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUsA (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb NMPUPOJIHBIX SIBJICHUHN MYTEM SKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIIKAMH,
OCO3HAaHHE pPOJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHUs
YHEPTETUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUISHUS MPOOIeM, MOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHHU.

B npakTuke npenogaBaHus XMMHUH Kak Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK 1
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTePUCTUKH TIeJIeH W3YyYeHHs] MpeaMeTa HampaBICHHEM TIEPBOCTEIICHHOW 3HAYUMOCTH



TPaAMLMOHHO TMpHU3HAETCS (QOPMUPOBAHHME OCHOB XUMHUYECKOM HayKh Kak olnactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKON IEATENIBHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpe/ICNICHUIO 1eJIel N3YUEeHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs IVIaBHBIMHU LEISAMH HM3y4eHHUsS MpeaMera «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsIFOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAaHUH KakK Ba)KHEHIIEH cocTaBIsIoLIEeH
€CTECTBEHHO-HAYyYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KJIIOUEBbIE MOHSITHS,
¢dbyHaaMeHTanbHBIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKA HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHUII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX pPEeaKlnid, HeOOXOIUMBIX JIJIsl MPHOOPETEHUs YMEHUI OpUEHTUPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJIOACHUWEM W
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOACHHEM TMpaBuil 0e30M1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€J€H U 3a7a4 U3y4yeHUs MperMera B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B cucTeMe cpeaHero ooOmiero ooOpazoBanusa. CeroaHss B NpeNoJaBaHUM XHWMHUU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOyueHus,
OPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQJICIOIIETO HE HAOOPOM 3HAHWMU, a (PYHKIIMOHATHLHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJIYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU Ui PEIICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHHH TpenMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
PUOOPETAIOT TaKue 1eJIU U 331a4H, KakK:

ajanTanus OOYyYalIIUXCS K  YCIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE UWHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMH),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoucKa, aHaiu3a U o00paboTku HHPOpPMAIH, HEOOXOAMMBIX JUIS MPUOOpPETEHHs OIMbITa
JeSITeIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TAKXKe I OLIEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs: CrnocoOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUA [0 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a yueOHO! U HAyYHO-TIOMYIIpHON WH(DOPMALIUKA XUMHUYECKOTO
COJIEp/KaHUs;

(dbopMupoOBaHUE U pa3BUTHE Y O0YYAIOUINXCS ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaAOJI0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;



BOCIIUTAaHHE y OOydYaromuxcs YOSKIEHHOCTH B TyMaHHUCTUYECKOW HAINPaBICHHOCTH
XUMHUH, €€ BaXHOW pONM B  PEUICHHHM TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
MMpUpoOAOIIOJIL30BaAHN, IIOIMOJIHCHUSA OJHCPICTUYCCKUX PECYPCOB U COXPAHCHUA IMIPUPOJHOIO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO0 OTHOIICHHS K TMPHUPOJIE U CBOEMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHUS OIBITA MCIIOJIL30BAHMS MMOJYYCHHBIX 3HAHUH JUISI TIPUHSITUS
T'paMOTHBIX pemeHHﬁ B CUTyalUAX, CBA3AHHBIX C XUMHWYCCKUMU ABJICHUSAMU.

B yuebHOM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO01miee 9nciio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpaszoBanusi, cocrapisier 68 vacos: B 10 knacce — 34 uvaca (1 yac B Hepenwo), B 11
kiacce — 34 gaca (1 gac B Hefenio).



