AHHOTaNMA K pado4yeil mporpamMmMe 1o

yyeOHOMY npeamery «Xumusa. ba3zoBbii
YPOBEHb)
st ooyuarommuxces 10 — 11 kimaccos

(ID 3558439)

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOIero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®d3 «O6
obpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
dbenepanbHOl 00pa3oBaTENbHONW MIPOrpaMMBbl CpPEIHEro o0Iero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDemepalbHOM  rOCYJapCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzanusx Poccuiickoit
Qdenepanuy, peaqu3yIONIMX OCHOBHBIE 0O0pa3oBaTeNIbHBIE MPOTPAMMBI, H
OCHOBHBIX ToyIokeHu «CrTparerum pa3BUTHUS BocnuTaHus B Pocculickoii
Odeneparuu Ha niepuoa a0 2025 ronma» (Pacnopspkenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/OB K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEIEICHUIO
oO1ei crpaTeruu oOy4YeHUs, BOCIIUTAHKUS M Pa3BUTHS O0YYAIONIUXCS CPEACTBAMHU
yaeOHoro npeamera «Xumusi» i 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIH
koHnentyanbable nosiokeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
colepKaHusl, pPe3yabTaTOB OOy4YeHHS W TpeOOBaHWN K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMHU
o01reo0pa3oBaTeIbHON  OpraHU3alluM, SBISETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OTallOM pean3aliu  Ha
COOTBETCTBYIONIEM €My ©0a30BOM YpPOBHE KIFOUEBBIX I[EHHOCTEH, MPHUCYITNX
[IEJIOCTHOM CHCTEME XHMHYECKOTO O00pa3oBaHUS. OTH IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB NIPHUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPhI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHONIICHUS K CBOEMY
3I0pOBBI0O M TPHUPOAHOM cpede. Peammsyercs Xumuueckoe 0Opa3oBaHHE
0o0yyJaroluxcs Ha ypoBHE CpeHEero o0iiero oopa3zoBaHMsl CPEIACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJIEpXKAaHWE UM TOCTPOCHHE KOTOPOro OIpEe/eNieHbl B
nporpaMMe MO XUMHUHU C YYETOM chneuuduKd HAyKHU XUMHUHU, €€ 3HA4eHUus B



MO3HAHUU TPUPOABl U B MATEPUAIBHOM MU3HU OOILECTBA, a TAKXKE C YUYETOM
o0mMX wLenedl W NPUHLHUIOB, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero obmiero oopazosanus B Poccuiickoit deaepariuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYIO poJib B
COBPEMEHHOM IIMBUJIM3ALIMM, B CO3JAaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTaBICHUS 00 OKpYKalOMIeM MUpE Kak O €JIMHCTBE
IpPUPOABl U YeJIOBEKa, KOTOpoe (PopMUpYETCs B XMMHM Ha OCHOBE NOHHUMAHHUS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHpa, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTAMU MIPUMEHEHU 5.

TecHO B3aMMOJIEMCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YaCThbI0 MUPOBOM KYJIBTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W SKM3HH Kaxjaoro ujeHa oOumiectBa. CoBpemMeHHass XMMHS KakK Hayka
co3uJareibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HampaBji€Ha Ha pEUIeHUe
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHSI UYENOBEYECTBA — ChIPbEBOMH,
HHEPreTUYECKOM, MUIIIEBOM, FIKOJIOTMYECKO 0€30MacHOCTH U OXPAHBI 310POBbSI.

B coorBercTBUM C OOmIMMU IENSIMH W NPUHIUIAMHU CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4EHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYJIbTYPHYIO TOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM [Js BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OpPUEHTHPOB, YCIEIIHOIO BKJIIOYEHUS B JKM3Hb COLMUYMA, MPOIOJIKEHHUS
00pa30BaHus B Pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisronuMu  npeamMeTa  «XUMHs»  SIBISIIOTCS  0a30BbIE  KypChl —
«Opranuveckass xumuss» u «OOmas u HEOpraHuueckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEpPKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUH 10 HEOPTAaHMYECKONH XUMHUHU (C BKIIFOUCHUEM 3HAHUM M3 OOINEH XUMHUU) U
opraHndeckor xumuu. @opmMUpOBaHWE JAaHHOW CUCTEMBI 3HAHWW NPU U3YUYCHUH
npeaMera 00ecreyrBaeT BO3MOXHOCTh PACCMOTPEHMsSI BCEro MHOroo0pasus
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas Xxumusi» u «OO0mas u
HEOpraHWYecKass XuMHs» cHOpMUpOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEHUI0 YyuyeOHOro Marepuaia M 0OyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW HAa  ONPEAEIEHHBIX
TEOPETUUYECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYeCKOW XMMHUHU BEIIECTBA
paccMaTpUBalOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TaKKEe Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
IIPEACTAaBICHU O CTpoeHuHu BemecTB. CBelneHHs 00 uU3ydyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHH — OT YIJIEBOJOPOJOB JO CJIOXKHBIX OMOJOTHYECKHU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHnuecKOd XUMHH IMOJYy4arOT pPa3BUTHE
chopMHupOBaHHBIC Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs IMEepBOHAYATbHBIC



MPECTABICHUS O XUMHUYECKON CBSI3U, KIacCCU(DUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU pEaKIUU.

[log HOBBIM yrjioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TEOPETHUYECKUNM MaTeprasl U (PAaKTOJOTMYECKUE CBEJACHUS O BEIIeCTBAX U
XUMUYECKOW peakinuu. Tak, B 4aCTHOCTU, B Kypce «OOmias u HeopraHuyeckas
XUMUS» O0yYaromuMcesl MPeaoCTaBIsSeTCs BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOMOJOTHUECKUX IMO3UIIUH,
IyOKe TIOHSATh HCTOPUYECKOE HW3MEHEeHHE (YHKIMH JTOro 3akoHa — OT
00001aro1Iel 10 00BACHAIOMIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEMINIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX TMpOTeKaHus jomojHseTcs B Kypcax 10 u 11 kimaccoB
dJIEMEHTAMH COJICPXKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTHUUECKUNH W TIPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
JIPYTUMU HayKaMH, PacKpbhIBalOT €€ pojb B IO3HABATEIBHOW M TPAKTHYECKOMN
JIEATeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHIHMTAHUIO YBAXKEHHS K TMPOIECCY
TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUYECKUX MPUIOKESHUN XUMUH, TTOMOTAIOT
BBIMTYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsieMax, CBA3AHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH WH(MOpMAIUI0 U
OpPUMEHSATh €€ MJis TONOJHEHUs 3HAHWM, pEeHIeHUs WHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 11ei1oM copepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS  M3y4Y€HUSI  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 0O0YYaIOIIUXCS MHUPOBO33PEHYECKON OCHOBBI JJISI TTOHUMAHHUS
¢unocopckux umen, TakuxX Kak: MaTepUabHOE €IMHCTBO HEOPTaHMYECKOTO U
OpraHMYecKOro MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBICHUNA NYTEM OKCIEPUMEHTa W
pEelIeHHs] TMPOTUBOPEYHMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUYECCKHUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH 3KOJIOTHYECKUX IpodIieM, a
TakKe pobseM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3aHUS HOBBIX
TE€XHOJOTUHN U MaTEPUAJIOB.

B mane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIMA3ALUU
OoOydJarommXcs MNPUHATHIE MPOTPAMMON IO XUMHUU TOJXOJBI K OIPEACICHUIO
COoIepKaHWsl ¥ TOCTPOSHUS TMpeaAMeTa MpeayCMaTpuBalOT  (popmMupoBaHUe
YHUBEpPCAJIbHBIX Y4EOHBIX JEWCTBUM, HMEIOUMX 0a30BO€ 3HAYEHUE s
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: peEHIeHUs mpoOiieM, TOWCKA, aHaiu3a u
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITA IPAKTUIECKOM
U HUCCIIEI0BATENbCKON JESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUU
XAMHH.

B mpakTtuke npenomaBaHus XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, TaK U HA YPOBHE CPEIHEro 0O0IIero oopa3oBaHus, IPH OMPEACICHUN



COJIepKaTeNIbHOM XapaKTEPUCTUKU IeJed HW3yueHHsl MpeIMeTa HampaBiICHUEM
MEPBOCTEIIEHHOM 3HAYMMOCTHU TPATULMOHHO MPU3HAETCA (POPMHUPOBAHHE OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
JEATeIbHOCTH YeJIOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBON KyJIbTypbhl. C
METOJUYECKOM TOYKHU 3PEHHUSI TAKOW MOJAXO0J K OMNPENCIICHHUIO IeJIe H3y4eHUs
npeaMeTa SBISIETCS. BIIOJHE ONPaBJaHHbIM.

CornacHO JaHHOW TOYKE 3PEHUS TJABHBIMHU LESIMH H3Y4Y€HUS Ipeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISAIOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKHX 3HAHUW KaKk  BakKHEUIeH
COCTaBJISIIONICH €CTECTBEHHO-HAYUYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W IMOHHUMAHHUE CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUUYECKUX pEaKIui, HEOOXOAUMBIX Il TPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IIPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
6e30macHOro 0OpaIleHus C BEIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTelibHas XapakTEepUCTHKA Iele U 3a1ad u3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpenHero oomiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJNbIIEH  cTermeHu OTHA€TCs  MpEeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJepKaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00I1€00pa30BaTeIbHON OpraHU3alllK, BIIAJCIONIETO HE
HAa0OpOM 3HAHUH, a (QPYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSMU aKTUBHOTO MOJYYEHUs 3HAHUN U MPUMEHEHUS UX B PEalbHOM KU3HU
JUTSl peIIeHUs] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3yYyeHUH NpeaMeTa «XUMHS» JTOMUHHUPYIOLIEe
3HaUEHWE MPUOOPETAIOT TaAKKE 1S U 3a7a49H, KaK:

azanTanys oOy4arolMXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupOBaHME  WHTEUICKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHITHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYAIMSIX, CBSI3AHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopmupoBaHue 'y OOydYarOUUXCA  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [Ji1 Pa3IUYHBIX BHUIAOB
NEATEeNIbHOCTU: PElIeHusl mpoOJieM, MOUCKa, aHalinu3a U 00paboTKu MHpOpMaIuH,
HEOOXOMUMBIX [ TPUOOpPETEHHs] OIbITa JAESITEIbHOCTH, KOTOpas 3aHUMAaeT



BAXHOE MECTO B IIO3HAHWM XUMHUH, a TaKkKe I OLEHKH C MO3UIUI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEJbHBIX HHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPYECKUX
CHOCOOHOCTEN 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETATh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTAMHU, UCIOJIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU /JIs MOUCKA W aHalu3a y4eOHOH U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(dopMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPH IUIAHWUPOBAHUU M MPOBEACHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalomuxcs yOeKIEHHOCTM B T'yMaHMCTHYECKOU
HANPaBJICHHOCTH XHUMHH, €€ BAXKHOW pOJIM B PELICHUU TI00ANBHBIX MTpoOseM
PaAIMOHANILHOTO MPUPOIOTNOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHHUsS] TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW JJIs MPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUIX, CBA3AHHBIX C XMMHUYECKIUMHU SIBIICHUSMHU.

B ydeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MpeAMET «XUMUS
0a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAay4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XMUMUH, HA 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 kinacce — 34 yaca (1 yac B Heeomio).
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