AHHOTauMA K padoueil nporpamme y4e0HOro npeamera «Xumus» ba3oBbii
YPOBEHb

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, c¢ yuérom Konnenuuu mnpenogaBaHust
yueOHOro mpeamera «XuMHUsS» B 00pa3oBaTeNIbHBIX OpraHuzaiusx Poccuiickoi
Odeneparuu, peanu3ylolUMX OCHOBHbIE 00pa3oBaTelIbHBIE MPOrpPaMMBI, U
OCHOBHBIX ToJIokeHU «CTparerun pa3BUTHUsl BocnuTaHus B Poccuiickoit
Odenepanuu Ha niepuoa 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJAXOJOB K pa3paboTKe MpOorpaMMbl MO XUMHUU, K OMPEACICHHUIO
oO11ieit cTpaTeruu oOy4deHus, BOCIIUTAHUS U PA3BUTHs O0YJAIONMIUXCS CPEJCTBAMMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple mnojiokeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IICNIEH,
collepKaHMs, pPe3yJbTaTOB OOy4YeHUs W TpeOOBaHMI K YPOBHIO TOJITOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o0mreo0pazoBaTeIbHON OpraHu3allud, SIBISIETCS. HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealn3aliu  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX I[EHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB IPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0 WM TIPUPOAHOW cpene. Peanmmsyercss XuMmMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha YPOBHE CPEAHETo 001ero o0pa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHs», COJEpHKAHUE U TOCTPOEHUE KOTOPOTO OMNpEAesieHbl B
mporpaMme 1O XUMUU C Y4ETOM Chenu(puKd HAyKH XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XU3HU OOINECTBa, a TaKXKe C Y4ETOM
oOmuXx I1enell W TPUHIUIOB, XaPAaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpesiHero obimiero oopasoBanus B Poccutickoit deneparum.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0COOYIO poOJib B
COBPEMEHHOM IMBWJIM3ALIMK, B CO3JIaHUU HOBOU 0a3bl MaTepHAIbHOUN KYJIbTYpPHI.
OnHa BHOCUT CBOM BKJaJ] B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/]JaHHUE€ LEJOCTHOTO MPEJCTABICHUSI 00 OKPYXKAIOIIEM MHUPE KaK O €UHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (HOpMUPYETCS B XMMHUU HAa OCHOBE NMOHMMAaHUS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO0 MHUPa, OCO3HAHUS B3aAUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIEUCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTajia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYpPbl, HEOOXOUMBIM YCIIOBUEM YCIEIITHOTO
Tpylla W JKM3HU Kaxjoro wieHa oOmiectBa. COBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MNPOOJEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — ChIPHEBOM,
AHEPIreTUYECKOM, MUILEBOM, SKOJIOTHUECKON 0€30MacCHOCTH U OXPaHBI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmUMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM JUISI  BBIPAOOTKM  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHENIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas W HEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEp>KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUM MO HEOPTraHWYECKON XMMHH (C BKJIIOYECHUEM 3HAHMM M3 OOIIeH XUMHUH) U
opraHnyecko XxumMuu. @OpMHPOBAHUE AAHHOW CHUCTEMBblI 3HAHWUW MPU U3YYEHUHU
npenMera 00ecleyuBaeT BO3MOMKHOCTH PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxkanusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHudeckass Xumus» cHOpMHUpOBaHA B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYCHHMIO Yy4eOHOTrO MaTepuaia u 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONpEeIEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYEeCKOW XUMHHU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBIeHUd O CcTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB J0 CIOXKHBIX OHOJOTHYECKU
AKTUBHBIX COEOMHEHUU. B Kypce OpraHuueckOod XUMHH IMOJY4YarOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeameTe «XuMus» 0a30BOro YpPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIero o0Opa3oBaHus
TeOpeTHYeCKuii matepuan M (HaKTOJOTMYECKHE CBEJCHHUSI O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolmUMCsl TMPEIOCTaBIsAECTCS BO3MOXKHOCTh OCO3HaTh 3HAYEHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMUECKUX IMO3HIIUM,
riy0oke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 0O0BACHAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnaa cucrema 3HaHMM O BaKHEMIIMX BELIECTBAX, UX COCTABE, CTPOEHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOoTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHM COJEpPKaHUS, UMEIOIIUMU KyJIbTYpPOJIOTMUYECKUI M TMPUKIIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHUIO B3aWMOCBS3U XUMHUU C
JIpPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENBHOW M MPAKTHUYECKOU
JESTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOILIECTBEHHO MW JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAIUIO U
OpUMEHSATh €€ JJis TOMNOJHEHUs 3HAHWM, peHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom cogepkanue yueOHOro
npenMera  «XUMUS»  JTAHHOTO  YPOBHS  M3YYEHHUS  OPUEHTHUPOBAHO  Ha
dbopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHYECKON OCHOBBI JJIA TOHWMAaHUSA
¢unocopckux uuen, TakMxX Kak: MaTepUalibHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTh MPHUPOIHBIX SBIECHUWA IYTEM OSKCIIEpUMEHTa U
pEelIeHHs] TMPOTUBOPEUYM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEHICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3aHUSI HOBBIX
TE€XHOJIOTUM U MAaTEPUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS H  COLMAIHA3ALUU
OOyyaloUXxcs MPUHATHIE NMPOTPaMMOM IO XHMHUU TOAXOABI K OIpPEIeICHHIO
COJEpKaHUSI M TMOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT (popMmHupoBaHHE
YHUBEPCAIBHBIX Y4YEOHBIX JACHCTBUM, HUMEKOMUX 0a30BO€ 3HA4YECHHE U
pa3IMyYHBIX BHUJOB JESATENIBHOCTU: peHIeHUs NpobiieM, MOWUCKA, aHadu3a Hu
00paboTku nHGOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa TPAKTUIECKOM
U HCCIIE0BATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHHM KaKk Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHET0 OOIIero o0pa3oBaHUs, IPU ONPEIACICHUU
COJIepKAaTeIbHOM XapaKTePUCTUKHM LEJed HU3y4YeHHsl MNpeaMeTa HamlpaBICHHEM
MEPBOCTENICHHONW 3HAYMMOCTU TPAJULHMOHHO MNpPU3HAETCS (OPMHPOBAHUE OCHOB
XUMHYECKOM HAayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JESATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJnbTyphl. C



METOJIMYECKOM TOUKHM 3PEHMSI TaKOM MOAXOJ K OMNPENEICHHUI0 Leleil M3ydyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPABIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIENIAMU H3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBISAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUW Kak  BakHEHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIoUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE WU TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX Ui TpUHOOpETEeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM MpaBUII
6e30macHOro 0OpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atuM, conepkaTenbHasi XapaKTepUCTHUKa LEeJIed U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
OpernojaBaHud  XUMHUM B OOJNbIIEH  cTermeHW OTHA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepKaHusi OOy4eHMs, OPHEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 0011€00pa30BaTebHON OpraHu3aluy, BIAJCIONIETO HE
HA0OpoM 3HaHUMU, a (YHKIMOHAIHLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSAMH aKTUBHOT'O TMOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHOU KU3HU
JUTSL peIIeHUs] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM Tnpu U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHUPYIOLIEEe
3Ha4YeHUE MTPUOOPETAIOT TaKKUE LIEJIH U 33]]a4H, KaK:

ajganTanys oOy4arolMXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
CcaMOoO0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHITHIO TPAMOTHBIX
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOIMIMXCS ~ KJIFOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHI[MI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUIAOB
NEATENIbHOCTU: PElIeHusl mpoOaeM, MOUCKa, aHalnu3a U 00paboTKu HH(pOpMAIUH,
HEOOXOMUMBIX [ TPUOOpPETEHUsI ONbITa JESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUHU, a TakKXKe JJIsI OIEHKU C MO3UIUN



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaIOLIUXCS: CIIOCOOHOCTH CaMOCTOSTENIBHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTAMHU, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4HO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOIIMXCA ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTETbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalomuxcs yOeKIEHHOCTM B  TyMaHHCTHYECKOU
HANPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TIOOATBHBIX TpoOsiem
PaAIMOHAIILHOTO MPUPOIOTOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW IS TPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUsSX, CBA3AHHBIX C XMMHUYECKUMHU SIBIICHUSMHU.

B ydeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MpPeAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETH.

OO61iee 4nco 9acoB, OTBEAEHHBIX JUIsl M3YUYCHUS] XUMUH, HA 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).






