AHHOTanus K padoueit nporpamme COO

«Xumus» (0a30BbIi YPOBEHbD)

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoii denepanumy, TpebOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oOpa3oBaHMS
(®OIT  COO), npencraBneHHbIXx B DefepallbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenojgaBanus yueOHOTo
npeaMera « XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusiax Poccuiickoit denepanuu,
pealn3yIoMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPAaMMbl, U OCHOBHBIX MOJIOKEHUN
«Crpareruu passutusa BocnuTanus B Poccuiickon @enepannu Ha nepuona a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0/OB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEAEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHentyanbHbie nosioxkeHuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJEH,
COJICpKaHMs, PE3yJbTAaTOB OOy4YeHHST U TpeOOBaHMI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBIAETCS HEOThEMJIEMOM YacThlO0 UX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
U NpUpoaHO# cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEro o01iero o0pa3oBaHus cpeiCTBaMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOTrpaMMe IO XHUMHH C
y4€éToM crenuPuKd HayKd XUMHUU, €€ 3HA4YCeHHs] B TO3HAHUHM TPUPOJIBI U B
MaTepHalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIMIMX LENe U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEero oOIIero
oOpazoBanus B Poccutickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ] B (hOPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIIUICHUS, B
CO3JaHHE LIEIOCTHOrO MPEACTABJICHHUSI 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpPOoe (POPMUPYETCS] B XMMHUH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBHEM YCIIECIIHOTO



TpyJa U JKM3HU KaxJIoro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIiCHA Ha pEIICHUE
rII00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBSI.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HE0OXOIUMYI0 MM [ BBIPaOOTKH  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmass U HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckol xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera o0ecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHMsS] BCEro MHOTooOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TIOJXOJa K U3YyYEHHI0O ydyeOHOro marepuajsa U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEICIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakK€ Ha YPOBHE CTEPEOXUMHUYECKUX M  DBJIECKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeliecTB. CBeeHus 00 3yuaeMbIX B Kypce BellecTBax
JAlOTCSl B Pa3BUTHHM — OT YIJIEBOJOPOIOB /10 CIOMXHBIX OMOJIOTMYECKH aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHUs B Mmpeamere «XUMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Ennnast cucrema 3HaHMN O Ba)XHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKXKE O XUMUYECKHX PEAKLUMIX, UX CYILIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUS JonoIHeTCs B Kypcax 10 u 11 knaccoB asemenTaMu



COJIep KaHMs, UMEIOIIMMU KYJIbTYPOJIOTHYECKUNM M MPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMMOCBSI3M XUMHUM C JPYTMMHU HayKaMu,
PacKphIBaIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeIOBEKa,
CIOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU
Y IIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTaOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBS3aHHBIX C XUMUEH,
KPUTHUYECKUA OCMBICIMBATh UHPOPMAIIUIO U IPUMEHSATD €€ [T TOTIOTHEHUS 3HAHUH,
pELICHHS HHTEIJIEKTYaIbHBIX U 3KCIIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWE Yy4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS W3YYECHHS
OpPUEHTHPOBAHO Ha (HOpMHUpPOBaHHE y 00YUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIsL TIOHMMaHusl (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPraHUYECKOTO0 U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHHUEM, I03HABAEMOCTh TPUPOAHBIX ABICHUN yTEM IKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYMI MEXIy HOBBIMU (DaKTaMHM M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Takke NpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTHUIA ¥ MaTE€pPUAJIOB.

B nmimaHe pemeHus 3aad  BOCIUTAHUSA, PAa3BUTHS M COLMAIU3ALMU
oOy4JaronmMxcss NPHUHATHIE NPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCcMaTpuBaroT (opMHpoBaHHUE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE ISl pa3IMUHbIX
BUJIOB [ICATCJIILHOCTH: pEIICHUs TNpo0jeM, TOMCKa, aHaiu3a M 00paboTKU
uH(popMaluu, HEOOXOAUMBIX [UJIi MNPUOOPETEHUS OMNbITa MPAKTHUYECKOW U
UCCJIEIOBATENCKON JIeATEIbHOCTH, 3aHMMAlOUIE Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOI'O OOILIEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeHEro ol1iero o0pa3oBaHusi, IPU OMPEICTICHUN
COJIEpKATEeIbHOM XApAaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MpeIMeTa HampaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAayKHd KakK OO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJibTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LieNed U3y4YeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMM LEJSIMU W3Y4YEHUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisIIOTCSA:

e (QopmupoBaHHME CUCTEMbl XMMHYECKMX 3HAHUW KaKk  BaKHEUIIeH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M TMOHMMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOPHUEH uX
pa3BUTHUS U CTAHOBJICHMUS,;



e (GOpMHUPOBAHHE U PA3BUTHUE MPEICTABICHUI O HAYYHBIX METO/IaX MO3HAHMSI
BEIIECTB M XUMUYECKUX PEaKIINiA, HEOOXOTUMBIX JJIsI MPUOOPETCHHS YMEHUH
OPUEHTHPOBATHCSI B MUPE BEIIECTB W XMUMHUYCCKHUX SIBICHHH, MMEIOIINX
MECTO B IIPUPOJIC, B IPAKTHUECKOHN 1 MMOBCETHEBHOM KU3HH;

® pa3BUTHE YMEHUI U CITIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C HAONIOIEHUEM H
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TpaBUII
0e301macHOro o0panieHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, copepikaTellbHas XapaKTepUCTHKa IeNiel U 3a71a4 U3ydeHUs
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMU TIPUOPUTETAMHU B CHUCTEME CpeHero oodiero odpazoBanus. CerojgHs B
MPENoAaBaHUK XUMHUH B OOJIBIIECH CTENEHN OTAAETCS MPEANOYTEHIE MPAKTUIECKON
KOMIIOHEHTE COJep>KaHus OOydYeHUs, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTe/IbHON OpraHu3alluy, BIAJCIONIET0O HE HabOpoMm
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHUSIMU
AKTUBHOTO TOJYYCHHs 3HAHUI ¥ MPUMEHEHHSI NX B PEAIbHOM JKU3HU IS PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4E€HUHU NpeaMeTa « XUMHUSD) TOMUHHUPYIOIIEe 3HaUCHHUE
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

ajanrtanus oO0y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILEIOCS MHpA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopMupoBaHre y OOyYarOIIMXCsS KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAIbHOE 3HAUEHUE /I Pa3jINuHBIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOUMBIX AJIs1 MPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPast 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHH, a TaKXKe JUIs OLIEHKU C TMO3MLUNA 3KOJOTUYECKOU
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB HA OPTaHU3M
YeJIoBeKa U IPUPOHYIO CPEey;

pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yUYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIHHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTUH JIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMUpOBaHUE U Pa3BUTHE Y O0YUAOIIMUXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MpH IUIAHUPOBAHWH W TPOBEACHUN XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUH, €€ BaXKHOM pOJM B peUIeHUH TIJ00aJIbHBIX MpoOsieM



PaIMoOHAaIBFHOTO MPUPOIOIOIB30BaHNs, TIOTIOTHEHNS YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUsSI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JI0OPOBBIO, a TakK)Ke MPUOOPETCHUS OIbITA
WCITOJIb30BAHUS TIOJMYYEHHBIX 3HAHWA I TPUHITHS TPAMOTHBIX DPEIICHUA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHUSMH.

B yueOHOM maHe cpemHero oOmEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOTr0 YpOBHS BXOAWT B COCTaB MpeIMeTHOW 001acTi «EcTecTBeHHO-Hay4YHBIC
IPEIMETBD.

OO1ee 4ncno 4acoB, OTBEAEHHBIX JJIS U3YYCHHS] XUMUH, HAa 6a30BOM YpOBHE
cpenHero obmero oopazoBanmsi, cocTaniseT 68 yacon: B 10 kiracce — 34 gaca (1 gac
B Henento), B 11 kiacce — 34 gaca (1 yac B Heneio).

PaGouas nporpamma paszpaborana Ha 2023-2024 yueOHbIi ro.
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