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HOACHUTEJBHASA 3AIIUCKA

[IporpamMma 1mo XuMumu Ha YpOBHE CpEAHETO 00111ero 00pa3oBaHus pa3padoTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO0 o6pa3oBanuu B Poccuiickoit
Oenepanum», TpeOOBaHW K pe3yJbTaTaM OCBOSHHUS (enepanbHO 00pa30oBaTEIBHOU
nporpaMMbl cpeaHero obmiero oopasoanus (POIT COO), npencrapieHHbx B DenepaabHOM
rocygapctBeHHOM oOpazoBareiabHoM cTanaapre COO, ¢ yuérom Konuenuuu mnpenojaBaHus
y4deOHOro mnpeamera «XuMus» B o0pa3oBaTeIbHBIX opranu3zanusx Poccuiickoit deneparui,
peanu3yIouMx OCHOBHbIE 00pa3oBaTeIbHbIe MPOTPAMMBbI, 1 OCHOBHBIX MOJI0KEeHUH «CTpaTeruu
pa3BuTHs Bocrutanus B Poccuiickoit @enepanuun Ha nepuoa a0 2025 roga» (Pacmopsbkenue
[TpaBurenbcrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBYy MOJIXO0B K pa3paboTKe MNpOrpaMMbl MO XUMHUHU, K OINpEeTIeHUI0 oOmeH
CTpaTeruu 00y4YeHHs, BOCIIUTAHUS U Pa3BUTUS O0YYAIOIIMXCA CPEICTBAMU YYEOHOTO MpeIMeTa
«Xumus» ansa 10-11 xkmaccoB Ha 6a30BOM ypOBHE COCTaBMJIM KOHLEMITYaJbHBIE MOJIOKECHUS
OI'OC COO o B3auMOOOYCHOBICHHOCTH LEJEH, COAEpKaHUSA, pEe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO IOJTOTOBKHU BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHE, IIOJy4aeMO€ BBIIYCKHHUKaMHU  00111e00pa3oBaTeIbHON
OpraHu3alllM, SBISETCA HEOThEMJIEMOM YacThlo HUX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEPIIAIOIINM 3TallOM PeAJM3alMyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOUYEBBIX
IIEHHOCTEH, TPUCYIIMX IIEJOCTHOM CHUCTEME XHMHUYECKOro o0Opa3oBaHMs. OTH I[EHHOCTU
KacaroTCsl MO3HAHUS 3aKOHOB NPUPOJbI, (POPMUPOBAHUSI MUPOBO33PEHUS U OOILIEH KYyJbTYpHI
YelioBeKa, a TaKXKe DSKOJOTMYEeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
NPUPOJHON cpene. Peanuzyercs xumuyeckoe oOpa3oBaHue 00y4YarOIUXCs HA YPOBHE CPEHETO
oO1ero 0opa3oBaHus CPEICTBAMHU YUEOHOTO MpeaMeTa « XUMUsS», COAEpKaHue U MOCTPOEHUE
KOTOpPOTO OIpEAENiEHbl B MPOrpaMMe MO XUMHHM C y4€TOM CHEUM(PUKU HAYKU XUMHUH, €€
3HaYEHUs B IMO3HAHUU MPUPOJBl U B MaTEepHAIbHOM KU3HU OOILECTBA, a TaKkXkKe C y4ETOM
oOIIMX 1eNed U MPUHIIMIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHHME CHCTEMBI CPEIHETO
oOwero oopaszoBanus B Poccuiickoit @eneparuy.

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UTPAET O0COOYIO POJb B COBPEMEHHOU
IUBUJIN3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHOM KyJIbTypbl. OHa BHOCUT CBOM BKJaj B
(dbopMHpOBaHKE PALMOHAIBHOIO HAYYHOT'O MBIIIJICHUS, B CO3/IaHUE [EJIOCTHOTO MPEICTAaBICHHUS
00 OKpy:KaroleM MHUpe Kak O €IMHCTBE NPUPObI U YEJIOBEKA, KOTOPOE POPMUPYETCS B XUMUU
Ha OCHOBE IMOHMMAaHHUSI BEIIECTBEHHOT'O COCTaBa OKPYKAIOLIEro MUPa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, MX CBOMCTBAMH M BO3MOKHBIMHU O0JIACTIMU MTPUMEHEHUS.

TecHo B3auMOJEWCTBYS C JpPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHUS cTaja
HEOTHEMJIEMON YacThbl0 MUPOBOW KYJIbTYphl, HEOOXOAMMBIM YCIOBHEM YCIELIHOTO TpyAa U
KU3HHU KaXJI0To wieHa oOmectBa. CoBpeMeHHasi XMMUsS KaK HayKa CO3HMJaTeNbHas, KaKk HayKa
BBICOKMX TEXHOJIOTHI HalpaBlieHa Ha pelIeHHe I100adbHBIX MPOOIeM YCTOMYMBOTO pa3BUTHUS
YEeJIOBEUYSCTBA — CHIPHEBOM, DHEPIeTUUYCCKOM, IHINEBOM, 3KOJIOTHMUYECKOM O€30MacHOCTH H
OXpaHbI 3710POBbSI.

B cooTrBercTBUM C OOmMMHU LENSIMH W TPUHIMIIAMHU CPEIHETO OOIIEero oOpa3oBaHUs
conepxkanne npeamera «Xumms» (10-11  kmaccel, 0a30BBI  YPOBCHb  M3YYCHUS)
OPUEHTHUPOBAHO TNPEHMMYLIECTBEHHO Ha OOIEKYJbTYPHYIO TOJTOTOBKY OOy4Yarommxcs,



HEOOXOIUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYECHHUS B
KU3Hb COIIMYMa, NPOJODKEHUS 00pa3oBaHUs B pPAa3iMYHbIX OOJACTSIX, HE CBS3aHHBIX
HENOCPEICTBEHHO C XUMUEM.

CocTaBisOmUMHA TpeaMeTa «XUMHUS» SBISIIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» U «OOm@as W HEeOpraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJAEpKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKH: CHCTEMa 3HAHUH 0 HEOPTaHWMYECKOW XMMHHU (C
BKIIIOYCHHEM 3HAHWW M3 OOINEH XUMWH) M OpraHmdeckod xumuu. DopMHpOBaHUE TaHHON
CUCTEMbl 3HAHUW NPU U3YYEHUHU IMpeAMETa 00€CIeUMBAaET BO3MOKHOCTb PACCMOTPEHUSI BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepkanusi KypcoB — «Oprannueckas xumus» u «O0mias 1 HeopraHu4eckas
XUMHS» CPOPMUPOBAHA B MTPOrPaMMe MO XUMUU Ha OCHOBE CHCTEMHOTO MOJX0/a K U3YUCHHIO
y4eOHOro marepuaja U OOYCJIOBIEHA HCTOPUYECKM OOOCHOBAaHHBIM DPa3BUTHEM 3HAHHMM Ha
ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMHM BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCHYECKOM TEOPUM CTPOCHHsI OPraHUYECKUX COECAMHEHHUH, a
TaK)XK€ Ha YPOBHE CTEPEOXMMHUYECKUX U 3JEKTPOHHBIX MPEJCTABICHUN O CTPOCHUU BEIIECTB.
Cenenust 00 M3ydaeMbIX B Kypce€ BEILIECTBAX HAlOTCA B PAa3BUTUHU — OT YIJIEBOJAOPOJIOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHHUU. B Kypce opraHmyeckoil XMMHU MOJydaroT
pa3ButHe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIETO OOpa30BaHMs INEPBOHAYaAJIbHbIE
IPEJICTAaBICHUS O XUMUYECKOH CBSI3H, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOKCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIINH.

[Tog HOBBIM yTIJIOM 3peHHsI B HpeaMere «XUMHsS» 0a30BOTO YPOBHS paccMaTpUBAETCS
M3YYCHHBI HAa YpOBHE OCHOBHOTO O0O0IIEro 00pa30BaHUS TEOPETHMUECKUH MaTepuan Hu
(akToNIOrMuecKue CBEICHUS O BEIIECTBAX U XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeopraHu4ecKas XUMUs» 00y4YaroIIMMCS MPEIOCTABISIETCS] BO3MOXKHOCTh OCO3HATh
3HAUYEHHE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOAOJOTMYECKHX MO3UIIHH,
riy0Xe MOHATh UCTOPUYECKOE HM3MEHEHHEe (YHKIMI 3TOro 3akoHa — OT o0oOmiaromen 10
OOBSACHSIONIEH U POTHO3UPYIOIIEH.

Enunnas cucrema 3HaHMK O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TaKKe€ O XUMHUYECKUX PEAKUUAX, HUX CYIIHOCTH M 3aKOHOMEPHOCTSX
npoTekanus pononHseTcs B Kypcax 10 m 11 kmaccoB siaemMeHTaMu COAEpKaHUS, UMEIOIUMHU
KyJbTYPOJOTHYECKH M NPUKIATHOM XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT MOHMMAHHIO
B3aUMOCBSI3M XMMHHM C JPYTMMH HAayKaMmH, PacKpbIBalOT €€ pojb B I03HABAaTEIbHOW U
MPAKTUYECKON JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHMsI K IMPOLIECCY
TBOpPYECTBA B 00JACTH TEOPUHU M MPAKTHUECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIINIO U IPUMEHSTH €€ /sl TIOMOJIHEHUS 3HaHUHN, pelIeHUs
WHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAIBHBIX MCCIEN0BATENBCKUX 3a7a4. B 1ienomM copeprxanue
y4eOHOro npeaMeTa « XUMHS» JaHHOTO YPOBHS U3YUYEHHUs OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
00y4Jaroumxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMAaHUS PUIOCO(DCKUX HIEH, TAKMX Kak:
MaTepualbHOE €IMHCTBO HEOPraHUYECKOr0 U OPraHUYECKOro MUPa, 00YCIOBIEHHOCTh CBOWCTB
BEIIECTB HX COCTaBOM M CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUN MNYTEM
HKCIIEPUMEHTa M PEUICHUS MPOTUBOPEUYMM MEXIy HOBBIMU (PaKTaMU U TEOPETHUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHHWE POJIM XMMHHU B PEIICHUU JKOJIOTMYECKUX MpoOJieM, a Takke



mpo0JeM COEPEeKEHHsSI IHEPTeTUYECKUX PECYPCOB, CHIPHS, CO37aHUS HOBBIX TEXHOJOTUW U
MaTepHuasoB.

B nnane pemieHus 3amay BOCIUTAHMS, Pa3BUTHA M COLMANIM3ALUMU  O0YyYarOIIUXCS
NPUHATBIE MPOrPaMMON MO XMMHUM TOJXOJbI K OINPEIEICHUIO0 COIEPKaHUS U TMOCTPOCHUS
npeaMeTa mpeaycMaTpuBaloT (POPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUM, UMEIOITNX
0a30BOE 3HAYCHHE TSI PA3TUIHBIX BUAOB JCATEIHHOCTH. PEIICHHS MPoOJeM, MorcKa, aHaInu3a
n 00paboTkn wuHMOpMAIMU, HEOOXOMUMBIX IJIsi TPUOOPETEHUS ONBITA TMPAKTHYCCKOW U
UCCJIeI0BATENHCKON AESTEIBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MTO3HAHUU XUMUHU.

B npakTuke npenoiaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOI'O 00I1IETO 00pa3oBaHus, TaK U
Ha ypOBHE cpemHero oOmero oOpa3oBaHWs, TPU ONPENCICHUH  COACpPIKATEIHLHOU
XapaKTEPUCTUKU IIEJIe M3yYeHUs TpEeAMETa HAMpPaBICHUEM IEPBOCTEIIEHHON 3HAYMMOCTH
TPAAUIIMOHHO Tpu3HAETCA (QOPMUpPOBAHME OCHOB XHWMHUYECKOW HAyKH Kak oOO0JacTh
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHUUECKOW ACSATENHbHOCTH YelOBEKa M KakK OJHOr0 U3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOJWYECKONM TOUYKM 3pEHHMs] TaKOW TMOJIXO0J K
OTIpEICTICHUIO TIEJICH N3yUCHHSI PEIMETa SIBIISICTCS BIIOJHE OMPABIaHHBIM.

CoryracHO JaHHOW TOYKE 3PCHHS TJIABHBIMU IEISIMH HW3YYCHHUS MpeaMeTa «XuMus» Ha
0azoBoM ypoBHe (10 —11 kJ1.) SIBISFOTCS:

e (GopMUpPOBAHUE CHCTEMbl XHUMHUYECKUX 3HAHMM KaKk BaKHEHIIEH COCTaBIISIIOIIECH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOH JIC)KAT KITFOUEBBIC TIOHSTHS,
dbyHIaMEeHTaJIbHbIE 3aKOHBI M TEOPUU XUMUM, OCBOCHHUE fA3bIKA HAyKH, YCBOCHHE U
NOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIEHUH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHHS BEIIECTB U
XUMUYECKUX PEaKIMi, HEOOXOAUMBIX JUIsI TPUOOPETEHUS YMEHUNM OPUEHTUPOBATHCS B
MUpPE BEIIECTB U XUMUYECKHX SBIICHUM, UMEIOIINX MECTO B MPUPOJIC, B MPAKTUIECKOMN U
IMOBCEIHEBHOM JKU3HU,

e pa3BUTHE YMEHUH M CHOCOOOB JESITCIHHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIFOACHHEM TIpaBUI 0€30MacHOro
oOpallleHHs C BEIeCTBaMHU.

Hapsiny ¢ aTuM, comepxaTenbHasi XapaKTepUCTUKA 1IeJIel U 3a/lay U3y4YeHHs MpeIMeTa B
mporpaMMe 1O XUMHUH YTOYHEHAa M CKOPPEKTHpPOBaHAa B COOTBETCTBUHM C HOBBIMH
MIPUOPUTETAMHU B CHCTEME CpeTHero o01ero oopasoBanus. CeroaHs B MPENOIaBaHNH XHMHUH B
OONbIICH  CTENEHW OTHAETCA TMPEANOYTCHHE MPAKTHYECKOW KOMIIOHEHTE COJACpIKaHUS
oOy4yeHHsi, OPHEHTHPOBAHHONW Ha TIOATOTOBKY BBITYCKHHKA  00I1€00pa30BaTeIbHON
OpraHu3aIlNH, BIIAJCIONIET0 He HA0OpOM 3HAHWH, a (PYHKIITMOHATLHON TPAMOTHOCTBIO, TO €CTh
croco0aMy ¥ YMEHHUSIMU aKTUBHOTO TIOJyYCHHS 3HAHWUH M MMPUMEHCHUS WX B PEATbHOM KU3HU
JUTSL pEIICHUS TPAKTUYSCKHUX 3aJ1ad.

B cBsa3u ¢ 3TUM TpH M3yYEHHUU TIpeAMETa «XUMHS» JOMUHHUPYIOIIEEC 3HAUYCHUE
MpUOOPETAIOT TAKKE LIETU U 3a7a4H, KakK:

aganTanuss  OOydYaromuxcsi K  yCJIOBHSIM  JIMHAMHUYHO  Pa3BHBAIOIIETOCS  MHPA,
(GhOpMHpPOBaHWE WHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa30BaHUIO,
COTPYJAHHYECTBY, CaMOCTOSITCIIBHOMY TIPUHATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX
KU3HCHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;



GopMmupoBaHre y O0OYyYaIOIMUXCS KIIOYEBBIX HABHIKOB (KIFOYEBBIX KOMIIETCHIIUH),
MMEIONINX YHUBEPCATHHOE 3HAUCHHE JIJIST PA3IUIHBIX BUOB JACSITEIBHOCTU: PEIICHUS IPOOIeM,
MOMCKa, aHanu3a U o0paboTKM HHQOpMAIMK, HEOOXOIUMBIX JJIsI TPUOOPETEHHS OIbITa
JCSTEILHOCTH, KOTOpas 3aHMMAeT Ba)KHOE MECTO B IMO3HAHWU XUMHH, a TAKKE IJIS OLICHKH C
MO3UIIMA  AKOJIOTHYECKOH Oe30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHUYCCKUX
MIPOIIECCOB HAa OPTaHM3M YeJIOBEKA U IPUPOIHYIO CPEy;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, NHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4Jaromuxcs: CIOCOOHOCTH CaMOCTOSITEILHO MPUOOpETaTh HOBBIC 3HAHUS IO XHMHUU B
COOTBETCTBUM  C  JKM3HEHHBIMH  TIOTPEOHOCTSIMH,  HWCIIOJIB30BaTh  COBPEMEHHBIC
nH()OpPMAITMOHHBIC TEXHOJOTHUU Uil TMOWCKAa W aHaimm3a y4eOHOW W HAyYHO-TIOMYJISIPHOU
nH(})OpMAITUK XUMHYECKOTO COJIEP KaHMS,

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIOMINXCS AaCCOMMATUBHOTO M JIOTHYECKOTO MBIIIIJICHHUS,
HaOTI0aTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUH U MPOBEJACHUN XUMHUYECKOTO KCTICPUMEHTA,

BOCITUTAHWE y OOYYaromuxcsi YOSKAEHHOCTH B TyMaHUCTHYECKON HaIpPaBICHHOCTH
XUMUH, €€ BaXHOW pONMM B pENICHWH IOOATBHBIX MPoOJeM  parMoOHAIBHOTO
MPUPOJIOTIONB30BAHMSI, TIOTIOJHEHUSI YHEPTETUUECKUX PECYpPCOB U COXpPAHEHUS MPUPOIHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOJUMOCTH OEpPEKHOrO OTHOIIECHHUS K MPHUPOAEC M CBOEMY
3JIOPOBBIO, a TAKKE IPHOOPETEHUS OTBITA UCITOJIb30BAHMS TIOTYUSHHBIX 3HAHUMA JJISI IPUHATHS
I'PaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX ¢ XUMHUUYCCKHMH SIBIICHUSMU.

B ydeOHOM mutaHe cpeaHero oOiiero oopa3oBaHMs MpeaMET « XUMUs» 0a30BOT0 YPOBHS
BXOJIMT B COCTaB MPEeAMETHOM 00s1acT «ECTeCTBEHHO-HAYYHBIE TPEMETHI».

OO6muiee 4KclioO 4YacoB, OTBEAEHHBIX ISl U3YYCHUS] XUMUHU, Ha 0a30BOM YPOBHE CPEIHETO
obrmiero oopazoBanus, cocrapisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hezelro).

Hacrosimass pabouass mporpamma mo xumuu st 10 kjmacca cocTaBieHa Ha OCHOBE
DyHIaMEHTAJILHOTO fAJipa cojepkaHusi obiiero oopa3zoBanus U TpeboBaHUI K pe3yjbTaTaM
OCBOCHHSI OCHOBHOM 00111€00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHuf,
npenctaBieHHbIX B DefepaibHOM TOCYJapCTBEHHOM 00pa3oBaTENIbHOM CTaHAapTe OOIIEeTo
oOpa3oBaHMs, C YyYEeTOM TIPEEMCTBEHHOCTH Ha OCHOBAaHUHU CIICTYIONIUX HOPMATHUBHBIX
NMPaBOBbIX JIOKYMEHTOB:

1. ®enepanbhbiii 3akoH oT 29.12.2012 N 273-D3 (pen. ot 02.07.2021) "O6 ob6pa3oBaHuu B
Poccuiickoit ®enepanuun’ ¢ u3m. u gom., Betyi. B cuiay ¢ 01.09.2021)

2. OcHoBHO# oOpa3zoBatenpHON mporpammbl COO MOBY «MenBeneBckas CpemHss
obmeoOpa3zoBaTenpHas mkoja Ne 4»

3. Yuebnsiii man MOBY «MenBeneBckas cpefusisi o0meoopa3oBaTenbHas mkomna No 4»
Ha 2023-2024 yueOnslii roa.



COJIEPKXAHUE OBYYEHUA
10 KJIACC

OPT'TAHUYECKAS XUMUA

Teoperuyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHM4ecKol XMMHH. €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYEHUE B MOJTYYCHUU
HOBBIX BELIECTB M MaTepuajoB. Teopus CTPOEHUs OpPraHMYECKHX coenauHeHun A. M.
BbytnepoBa, e€ ocHoBHbIe monokeHUs. CTpPyKTypHBIE (HOPMYJIbl OPTraHUYECKUX BEIICCTB.
I'omomorusi, nzoMepurs. XUMHUYECKAsT CBA3b B OPraHMYECKUX COCIMHEHUSAX — OIAUHAPHBIE U
KpaTHbIE CBSI3H.

[IpenacraBnenne o  kinaccUpUKAIMM  OpPraHUYECKWX  BemlecTB.  Homenkmartypa
OpPraHMYECKHX COCIWHEHUH (CHUCTeMaTWdecKkas) W TPUBHAIBHBIC HA3BaHMs BaKHCHIINX
MPEJICTABUTENICH KJIACCOB OPTaHMYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUYEHUSI BELIECTB U UX MPEBPALICHUN: 03HAKOMIIEHUE C
oOpasliaMy OpraHMYeCKUX BEUIECTB U MaTepuajaMyd Ha UX OCHOBE, MOJCIUPOBAHUE MOJIEKYII
OpPraHMYECKUX BEIIECTB, HAOIIOICHHNE U ONUCAHHE JACMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPraHUYECKMX BEIIECTB INPU HarpeBaHwH (IUIaBJICHHE, OOYIJIMBAaHHE W
TOpEHuE).

Yriaesoaopoasl

AJIKaHBI. COCTaB U CTPOCHHUE, TOMOJOTHYECKUU psif. MeTaH M 3TaH — MNPOCTEHIINE
MPEJICTABUTEIA AJIKAHOB. (U3MYCCKUEC W XUMHUYCCKUE CBOKMCTBa (peakiuu 3aMEIICHHS |
TOPCHMS), HaX0XJICHUE B TIPUPO/IE, MTOTYUYCHHE U TPUMCHCHHE.

AJIKEHBI. COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN Psifl. DTUIIEH U MPOMWIEH — MPOCTEHIINE
NPEJICTABUTEIN AJIKCHOB. (PM3UYECKHE M XMMHYCCKHUE CBOMCTBA (peakiMu THAPHUPOBAHUA,
raJIoreHUPOBAHUS, THIPATAIMN, OKHCIICHUS U MOJIMMEPHU3aIiN), TOTYYCHHE U TPUMECHCHHUE.

Ankanuensl. Oytamuen-1,3 m MetunOyTagueH-1,3: cTpoeHUE, BaXHEHIITHE XUMUYCCKUC
cBoicTBa (peakius nmojauMepusanun). [loaydeHrne CHHTETHYEeCKOTO KayuyKa U Pe3UHBI.

AJKHUHBI. COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psia. AIETHWIeH -
MPOCTEUIINNA TPEJCTABUTENh AJIKWHOB. COCTaB, CTpOeHHE, (U3MUYECKUE U XUMUYECKUE
CBOWMCTBa (peakiuu THIPUPOBAHUS, TaJOrCHUPOBAHUS, THApPATAIIUN, TOPEHUs), MOIYYCHUE H
MIPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (U3MYCCKHE W XUMHUYCCKHE CBOMCTBA (peakiuu
raJJOTCHUPOBAHUSA M HHUTPOBAHWSA), TMOJY4YCHHUE W TPUMEHEHue. Tonyon. cocmas, cmpoenue,
pusuueckue u xumuueckue ceoticmaa (peakyuu 2ani02eHUPOBAHUsL U HUMPOBAHUSL), NOJYYEeHUe U
npumeHenue. TOKCUYHOCTb apeHOB. [eHeTWyeckass CBsSI3b MEXKAY YTJIEBOJIOPOJAMH,
MPUHAJICKANTUMHU K Pa3IUYHBIM KJIaccaM.

[IpupoaHbie UCTOUYHUKHU YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U MOMYTHHIE HEPTSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenne. CrnocoObl mepepabOTKM He(PTH: TMeperoHka, KpPEeKUHT
(TepMHUECKHIA, KATATUTUYCCKHIA), MHUPOJIK3. [IpoayKThI TepepaboTKu HEPTH, UX MPUMEHEHHUE B
MIPOMBIIICHHOCTH U B ObITY. KaMeHHBIN yroib U IPOIyKThI €ro MepepadoTKH.

DKCIepUMEHTAIbHBIE METOJIbl U3yUYCHUSI BEUIECTB W MX IPEBpAICHUNA: 03HAKOMJICHUE C
oOpasiamMu TIacTMacc, KayqyKoB M Pe3UHBI, KOJUTIEKINN « HedTh» 1 «YT01b», MOJETMpPOBaHNE



MOJIEKYJ YTJIEBOJAOPOJIOB M TaJOre€HONPOU3BOJIHBIX, MPOBEJACHHE NPAKTUYECKOW PaOOTHI:
ITOJIyYEHHE 3TUICHA U U3YYEHUE €0 CBOMCTB.

Pacuérnrlie 3amaun.

Bbruucnennss mo ypaBHEHUIO XHMHUYECKOW peakmuu (Maccel, 00BbEMa, KOJIMYECTBa
HCXOJHOIO BEUIECTBA WJIM NPOAYKTAa PEAKIUHU IO H3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY
OJTHOT'O U3 UCXOJIHBIX BEIECTB UJIH MPOAYKTOB PEAKITUH).

Kuciiopoacoaep:kauue oprannyeckue coeJMHEeHU

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METaHOI M 3TaHOJ: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (pEaklMK C aKTHBHBIMU METaJUIaMH, TaJIOTCHOBOJOPOJAaMH, TOPCHHUE),
IIpUMEHEHUE. BOIOpoaHbIE CBA3M MEXIYy MOJEKYyJaMU COUpPTOB. /[lelicTBue MeTaHona Hu
ATaHOJa HA OPTaHNU3M YEJIOBEKa.

MHoOroatoMHbIe CIUPTHI. DTHJICHTJIMKONIb W TIIMIEPHH: CTPOCHUE, (PU3NYCCKUEC W
XMUMHUYECKHE CBOMCTBA (B3aMMOCHUCTBUE CO IICTOYHBIMU METAIAMHU, KA4eCTBEHHAS PEaKIus
Ha MHOTOATOMHBIC CIUPTHI). JlelicTBUE Ha OpraHu3M 4YelioBeka. [I[pUMEHEHHE TIUICpUHA U
STHIJICHIJIMKOJIS.

®deHOoM. CTpOCHHE MOJICKYJIBI, (U3HYECKHE M XHMHUYCCKHE CBOWCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue dhenomna.

Anpnerunpl u Kemonvl. DoOpManmbACTHA, AaleTAIBICTHI. CTPOCHHE, (U3HUSCKUC W
XMMHUYECKHE CBOWCTBa (pEaKkiMM OKHCICHHS M BOCCTAHOBJICHHS, KaueCTBCHHBIC PEaKIUH),
MOJTyYCHHE U IIPUMEHEHUE.

OIHOOCHOBHBIC TIpe/IeIbHbIC KapOOHOBBIC KHCIOTH. MypaBbHHAsA U YKCYCHAsl KUCIIOTHI.
CTpoeHue, (pHU3MUecCKue M XMMHYCCKHE CBOicTBa (CBOMCTBa, OOIIME IS Kiacca KHCIOT,
peakius 3TepuduKalmm), monydeHne u npuMeHeHne. CTeapruHOBast U OJICMHOBAsK KMCJIOTHI Kak
MPEJICTAaBUTEIIA BBICIIMX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT,
MX MOIOIIEE JIEUCTBUE.

CnoxHbie 3QUpbI KaK MPOU3BOAHBIC KAPOOHOBBIX KHCIOT. [ MAPOIIN3 CIIOKHBIX 3(PHPOB.
Kupsl. I'naponus xupos. [Ipumenenue xupoB. buonornueckas posb KUPOB.

VYraeBoasl: cocTaB, KiaccupuKaius yrieBoaoB (MOHO-, TU- U MOJMcaxapuibl). [roko3a
— NPOCTEHIINI MOHOCaXapu: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbl, (PU3MUECKUE U XUMUUYECKUE
coiictBa (B3ammoneiictBue ¢ ruapokcuaom menu(ll), oxucieHne amMMHauHBIM PacTBOPOM
okcuma cepeopa(l), BoccraHOBICHHME, OpOXKCHHME TJIFOKO3blI), HAXOXJICHHE B MPHPOIE,
pUMEHEeHHe, Onosorrnueckas poiib. otocnuTe3. pyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxmain u 1emumoio3a Kak npupoaHbie moiuMepsl. CTpoeHHe Kpaxmalia U IEJUTION03bI.
dusnyecKue U XUMHYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KaYeCTBCHHAS PEaKIUs C HOJOM).

DKCIepUMEHTAIbHBIC METOAbl M3yYeHHs BEIICCTB M WX IPEBpAIICHUN. IPOBEICHUE,
HAOJIIOJICHUE W ONHMCAHHWE JICMOHCTPAIIMOHHBIX OIBITOB. TOPCHHE CIUPTOB, KAYCCTBCHHBIC
peakii OJHOATOMHBIX CIUPTOB (OKMCiIeHue 3TaHoja okcuaoM Mmeau(ll)), MHOroaToMHBIX
cnupToB (B3amMojeicTBue riuiepuHa ¢ ruapokcuaom Meau(ll)), ampaerumaoB (okucieHue
aMMHaYHbIM pacTBopoM okcuaa cepeodpa(l) um ruapoxcuaom memu(ll), B3ammopeicTBHe
Kpaxmajla ¢ HOJOM), IPOBEJICHUEC IPAKTUUYECKOW pabOThI: CBOMCTBA pPacTBOpPa YKCYCHOM
KHCJIOTHI.

Pacuérnblie 3anayun.



BbrurciieHuss 1Mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce, 00BbEMY, KOIMYECTBY
OJTHOT'O U3 UCXOIHBIX BEIIECTB UK MPOJAYKTOB PEAKIUH).

A3oTcozeprkalue opraHu4ecKrue COeIMHEHHUS .

AMMHOKHUCIOTBI Kak aM@oTepHble oOpraHudeckue coeauHeHus. Dusuyeckue u
XMMHAYECKHE CBOWCTBA aMHHOKUCIOT (Ha MpuMepe INIMIUHA). buosjormueckoe 3Ha4YeHHE
aMHUHOKHUCIIOT. [lenTnasL.

benku kak mpupoAHbIE BBICOKOMOJEKYISIpHBbIE coeluHeHud. [lepBuuHasi, BTOpu4Has u
TpeTUYHasi CTPYKTypa OeiaKkoB. XUMHUYECKHE CBOMCTBA OEIKOB: THAPOJIM3, JIEHATypaIus,
KauyeCTBEHHBIC PEAKIINH Ha OCIIKH.

DKCnepUMEHTANTbHBIC METObI M3YYCHHS BEIICCTB M WX MPEBpAIICHUA: HAOIIOJACHUEC U
OMHCAaHWE JAEMOHCTPAIMOHHBIX OTBITOB. JIEHATypamus OCJIIKOB TpH HArpeBaHWUU, IIBETHHIC
peaKkIy OeJIKOB.

BbicokoMouiekyJIsipHbIE COeTMHEHUS

OCHOBHBIC TIOHSATHS XUMHHM BBICOKOMOJIECKYJISPHBIX COCIMHCHHN. MOHOMED, IOJHMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpPHU3AINU, CPEIHSIS MOJeKysipHas Macca. OCHOBHBIC
METO/Ibl CHHTE3a BHICOKOMOJICKYJIIPHBIX COSAMHEHUI — MOJMMEPU3AIUs U TTOJTUKOHICHCAITHS.

DKCNepUMEHTAIbHBIC METO/IbI U3YUCHUS BEIIECTB U UX MPEBPAIICHUN: O3HAKOMJICHHE C
oOpa3iiamMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcCC, KayuyKOB.

MeXnpeaMeTHBIE CBSI3H.

Peanm3zamus MeXnpeIMETHBIX CBS3EH MpU M3YYeHHH opranndeckoir xumuu B 10 kmacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, Tak U
MOHSTUM, SBJISIOMIMXCS CUCTEMHBIMH JIJIi OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
KA.

OOmme ecTeCTBEHHO-HAy4YHBIC TIOHSATHS. SIBJICHUE, HAY4YHBIH (hakT, THUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kilaccudukamus, NepUOANIHOCTh, HAONMIOACHUE, W3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

duznka: MaTepusi, SHEPTHsi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, DHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHUE BEUIECTBA, (U3NUECKUE BEIMYMHBI U €TUHULIBI
UX U3MEPEHUHI.

buonorus: knerka, opraHusm, Omocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OC/IKH, YIIIEBOIbI, KHUPBI, PSPMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE TOPOIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHOoOTHA: MUIIEBBIC TPOAYKThI, OCHOBHI PAIIMOHAILHOTO IMUTAHUSI, MOOIIINE CPEJICTBA,
JIEKapCTBCHHBIE W KOCMETHYECKHE Tpemaparhl, MaTepHalbl M3 HCKYCCTBCHHBIX W
CUHTETUYECKUX BOJIOKOH.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOyYarolUMMUCS
IpOrpaMM CPEIHEro o0mero oopazoBaHusi (JIMYHOCTHBIM, METAIPEAMETHBIM U TPEAMETHBIM).
Hayuno-metoanueckoil OCHOBOM Ui pa3pa0OTKH IUTAHUPYEMBIX pe3ylbTaTOB OCBOCHHS
MIPOrpaMM CpEeTHEro O0IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA TOIXO/.

B coOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IMOAXOIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yibTaTOB OCBOCHHUA IMpeamMeTa «XHUMHS» Ha YpOBHE CpeAaHero ooluiero oOpa3oBaHHs
BBIJICJIEHBI CJIETYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIONTUMHUCS POCCHUUCKONW TPakTaHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYMEe MOTUBALMU K 00Yy4EHHUIO;

LIEJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKJIEHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX Tpaauluii 0a30BOIl HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTH OOyYaromIuxcsi PyKOBOJICTBOBATHCS B CBOEH AESATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMH ~YCTAHOBKaMH, MPUCYIIUMHU LEIOCTHOM CHUCTEME XHUMHYECKOIrO
oOpa3oBaHus;

HQJIMYUE MPABOCO3HAHUS SKOJIOTMYECKOM KYJIbTYpPhl M CIHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaMera «XUMUsS» JIOCTUTAlOTCd B EIUHCTBE
yueOHOW M BOCIUTATEIBHOM JESATEIBHOCTM B COOTBETCTBUM C TI'yMAaHHCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMM LEHHOCTSMH M HACAIAMH POCCUHCKOIO
IpaX/JIaHCKOro OOIIeCTBa, NPUHATHIMM B OOIIECTBE HOpPMaMU M NpaBUJIAMU TOBEICHHUS,
CIOCOOCTBYIOIIMMHU NPOLIECCAM CaMOINO3HAHUS, CAMOPA3BUTHUSL 1 HPABCTBEHHOT'O CTAHOBJICHUS
JUYHOCTU 00YYAIOIIUXCS.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa « XUMHUS» OTpa)xkaroT chOPMUPOBAHHOCTb
OMbITAa TO3HABATEJIbHON W MPAKTUYECKOW JEATEIbHOCTH OOYyYarolMXcsi M0 pealn3aluu
MPUHSATHIX B 00IIECTBE LICHHOCTEN, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOT0 BOCTIMTAHUSI:

OCO3HaHUS 00YYaIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 003aHHOCTEH, YBAKEHUS K
3aKOHY U ITPaBOMNOPSIKY;

IPEACTABICHUS. O COLMAJIbHBIX HOPMaX M NpaBUJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATEIHHOCTU MPU CO3AAHUM yU€OHBIX MPOEKTOB,
pellIeHrnr YU4eOHbBIX U TO3HABATENbHBIX 33124, BHINOJHEHIUH XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMATh U TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY U apTYMEHTHI IPYyTHUX
IIPU aHAJIN3€ Pa3InYHBIX BUIOB yUeOHOU JAESITENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

[EHHOCTHOTO OTHOIIEHHUSI K HMCTOPUYECKOMY M HAayYHOMY HACJEJMI0 OTE€YECTBEHHOM
XUMUH;



YBaXEHHUS K TPOIIECCY TBOPUYECTBA B O0OJACTH TEOPUU M TMPAKTHYECKOTO MPUMEHCHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTMXKCHHS] HAYKH €CTh PE3yJbTaT JUIMTEIbHBIX HAOIIOICHHUM,
KPOMOTIUBBIX KCIEPUMEHTAIBHBIX MIOUCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U TPAKTUKOB;

UHTEpeca W T[O3HABaTEJIbHBIX MOTHBOB B TIOJYYEHHH U TOCJICAYIOIIEM aHaIu3e
uH(GOpMAaIUK O MEePEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUM,;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS .

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBAaTh CHUTYyallud, CBSI3aHHbIE C XHUMHUYECKUMU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPAaBCTBEHHbIE HOPMBI U
IIEHHOCTH,

TOTOBHOCTH OIICHMBATh CBOE TOBEJECHUE M TOCTYNKHA CBOUX TOBApHUINEH C TO3UIUN
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIIEACTBUI 3THX MOCTYIIKOB,

4) popMHUpOBaHHS KYJIbTYPHI 310POBbI:

NOHUMAaHUsl IEHHOCTEH 370poBOT0 M Oe3omacHOro ooOpasza >KM3HU, HEO0OXOJMMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PM3NYECKOMY M IICHXUYECKOMY 3/I0POBBIO;

COOJIIOZIeHUS TIpaBWI OE30MacCHOr0 OOpalieHus C BeleCTBaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOM JI€SITEIILHOCTH,

NOHUMAaHUSl IIEHHOCTH TMpaBWJl HWHAMBUAYAIBHOTO M KOJUJICKTMBHOTO O€30IMacHOro
MOBEJICHUS B CUTYAIIUSX, YTPOKAIOUINX 37J0POBBIO U AKU3HHU JIOJIEH;

OCO3HAHUsS TOCICACTBHIA W HEIPUATHSA BPEIHBIX NPHUBBIYCK (YHOTPEOJCHHUS allKOTOJIs,
HapKOTHUKOB, KypeHUSI);

5) Tpy10BOT0 BOCIIUTAHMS .

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKOW JEATEIBbHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUYECKOM U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUH TPAKTUYSCKUX 3aJad COIMATbHOM
HAIPaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpECca K MPAKTUYECKOMY H3Y4YECHHIO TMpodeccuil pa3iuyHOro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUH,

YBaXEHUS K TPYAY, JTIOAIM TpyAa U pe3yabTaTaM TPYJI0BOU EATeIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJILHOM TPAcKTOpUU OOpa3oBaHUA,
Oynymiei mpodeccun U peaau3anui COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB 1 MOTPEOHOCTEH 00IIeCTRa,

6) K0JIOrnYecKOro BOCIIMTAHUS:

AKOJIOTHYECKH TIeJIeCO00Pa3HOTO OTHOMICHUS K MPUPO/JIE, KaK HCTOYHUKY CYIICCTBOBAHUS
KU3HU Ha 3eMJIC;

MMOHUMAaHUSA TJIOOAIBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM, BIUSHHS SKOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COUAIIBHOMN CPEIBI;

OCO3HaHUS HEOOXOIUMOCTH HCITOJIH30BAHUS JOCTHKEHUN XUMUH JIUTS PEIICHUS BOIIPOCOB
PaIMOHAIBHOTO MPUPOIOTIONB30BAHHS,

AKTUBHOTO HETIPUATHUS JCUCTBUH, MPHHOCAIINX BpPEI OKPY>KAIOIICH MPUPOTHON Cpeje,
YMEHUS MPOTHO3UPOBATH HEOIATONMPHUATHBIC SKOJOTUUECKHUE TMOCIEACTBUS MTPEANPUHUMACMBIX
JNEUCTBUM U MTPEAOTBPALIATH UX;



HaJU4Msl Pa3BUTOrO SKOJOTMYECKOIO MBIIIIEHUS, 3KOJIOTMYECKOW KYJIbTYpbl, OIbITA
JEATENbHOCTH JKOJIOTMYECKOM HAINpaBI€HHOCTH, YMEHHS PYKOBOJICTBOBAaTbCS HMH B
[O3HABATEJIbHOM, KOMMYHUKATHBHOM M COLMAJIbHOW IIPAKTUKE, CIHOCOOHOCTM U YMEHHUS
aKTUBHO NMPOTHUBOCTOSITH UJEOJIOTUU XeMopoouu;

7) IEeHHOCTH HAYYHOT0 O3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOLIECTBEHHOMN NPAKTUKH;

NOHMMaHUs CHEUM(PUKH XUMHM KaK HayKH, OCO3HaHUsi €€ poiu B (HOPMHPOBaAHUU
palOHAJIbHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHMM  LEJIOCTHOIO  MpPEACTaBICHUS 00
OKpY’KalIlleM MHUPE KaK O €IUHCTBE MPUPOJAbl M YEJIOBEKa, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEMN U pEeIEHUU IPOOJIEM COXPAHEHHS IPUPOJTHOIO PABHOBECHS;

yOEKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHH JJII COBPEMEHHON UMBHIIM3ALMH. B €€
I'YMaHUCTHYECKON HANpaBICHHOCTH M Ba)XHOM POJIM B CO3AAHMM HOBOM 0a3bl MaTepHalIbHOM
KYJBTYPBI, PELIEHUH TI100aIbHBIX IPOOJIEM YCTOHYMBOTO PAa3BUTHSI UEJIOBEUECTBA — CHIPHEBOI,
SHEPreTUYECKOM, MHUIIEBOM M HKOJIOTMYECKONM O€30MacHOCTH, B PA3BUTUM MEIULIMHBI,
00€ecIreyeHny yCIOBUM YCIENTHOrO TPyAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KaXKI0TO WICHA
oO1iecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTM: TIOHMMAaHHUS CYLUIHOCTH METOJOB IIO3HAHW,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCHOIb30BaTh MOJydYaeMble 3HAHUS IS
aHanu3a U OOBACHEHMS SIBJIEHUM OKPY’KAIOIIETO MHUPA U MPOUCXOASAIIMX B HEM H3MEHEHHI,
YMEHHUS JenaTb OOOCHOBAaHHBIE 3aKJIOUYEHHUS HAa OCHOBE HAy4HBIX (PAKTOB M HMMEIOLIUXCS
JAHHBIX C LEJNbI0 NOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENILHO HCIIOJIB30BATh XUMUUECKHUE 3HAHUS ISl pelIeHHs poOiem
B PEAIbHBIX )KU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIEI0BATENbCKON 1EATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TIIOJIyYEHMIO HOBBIX 3HAaHUM 10 XHMHHM B COOTBETCTBUM C JKU3HEHHBIMH
MOTPEOHOCTSIMH;

MHTEpeca K OCOOEHHOCTSM TpyAa B pa3lMyHbIX cdepax npodeccuoHanbHOU

NEATEIbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHUS Y4YEOHOro mnpeamera «XUMHUS» HAa YpOBHE
CpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE JUIsI (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUaIOIIMXCS MEKIUCIUILIMHAPHBIC
(MexTIpeIMeTHBIE) OOIICHAYYHBIC MOHSTHS, OTPAXKAIONIME IEIIOCTHOCTh HAYYHOW KapTHUHBI
MHpa M crelu(uKy MeTOOB MO3HAHUS, MCIOJIB3YEMbIX B €CTECTBCHHBIX Haykax (MaTepwus,
BEILIECTBO, JHEPTHsl, SBJIEHUE, MpPOIECC, CHUCTeMa, HayuyHbId (aKT, TPUHIMUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIEJOBaHUE, HAOIIOJIEHUE, U3MEPEHUE, SKCIEPUMEHT U
JpyTHe);

yYHHUBEpCalbHbIe  y4eOHble  JeiicTBUs  (MO3HABaTelbHbIE,  KOMMYHUKATHUBHBIC,
peryJsTHUBHBIC), obOeccrneunBaromue (GopmMupoBanue (QYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJIbHOW KOMITETEHLIMU 00YyYaroluxcs;



CIIOCOOHOCTh ~ OOYYaIONIMXCS  WCIOJb30BaTh  OCBOEHHBIE  MEXKIWCIUILIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUSI U YHUBEPCAJIbHbIE y4eOHBbIE ACHCTBHUS B IO3HABATEIBLHOW H
COL[MAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIE Pe3yJbTaThl OTPAXKAIOT OBJAJACHUE YHHUBEPCAIbHBIMU YYCOHBIMU
NO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSMU.

OBJaieHne YHUBEPCAIbLHBIMYU YU€OHBIMH MMO3HABATEILHBIMU 1€ CTBUAMM

1) 6azoBble JJOrHYECKHE IeliCTBHUS

CaMOCTOSTENIbHO (OpPMYJIMpPOBaTh W aKTyaJUu3UpOBaTh MpoOJeMy, BCECTOpPOHHE €&
paccMaTpHuBaTh;

ONpEeAeNITh UEIU JEATEIIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUH HUX JTOCTHKECHUS,
COOTHOCHUTH PE3yJIbTaThl ACSITEILHOCTH C TOCTABJICHHBIMHU 1ICJISIMU;

WCIIOJB30BaTh MPU OCBOCHUHU 3HAHHWI MPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIICHATH
XapakTepHbIC TMPU3HAKK TIOHATUA M YCTAHABIMBATH MUX B3aUMOCBS3b, HCIOJIb30BATH
COOTBETCTBYIOIIME MOHATUS JJIs1 OOBSCHEHUS OT/ACIIbHBIX (PAKTOB U SIBIICHUM;

BBIOMpPATh OCHOBAHMS U KPUTEPHUU JJIs1 KJTaCCU(UKAIIUU BEIIECTB U XUMUUECKUX PEAKIINN;

YCTaHABJIMBATh MPUUUHHO-CIICJICTBEHHBIE CBSA3U MEXKYy N3Yy4a€MbIMU SBJICHUSMU,

CTPOWTH JIOTHYECKHE pacCyxaeHus (MHIyKTHBHbBIC, JCAYKTHBHBIC, [0 aHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH U TIPOTHUBOPEYMSI B pacCMaTPUBAEMBIX SIBIICHUAX, (OPMYIUPOBATH
BBIBO/JIbI M 3aKJIIOUYECHUS,;

MPUMEHSTHh B TPOIECCE TMO3HAHMS, UCITOJIb3YeMbIe B XHMHH CHMBOJIMYCCKHE (3HAKOBBIC)
MOJICSTH, TPeoOpa3oBbIBaTh MOJACIbHBIC MPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOI)
AJIeMEeHTa, XUuMudeckast (hopmylia, ypaBHEHHE XUMUYECKON peaKIui — NMpU PEIICHUH Y4eOHbIX
MMO3HABATEJIbHBIX U MPAKTUYECKUX 3a]a4, IPUMEHITh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHUS
JUTS1 BBISIBJIICHUSI XapaKTEPHBIX MPU3HAKOB U3YUaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUH.

2) 6a30BbI€e HCCJIEI0BATEIHLCKHE IeHCTBHUS:

BJIaJIETh OCHOBAMU METO0B HAyYHOT'O TTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIU;

dbopMynupoBaTh 1E€IM W 3aJa4d  KCCIEIOBAaHUS, HCIIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYITMPOBAHHBIE BOTIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U151 GOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMbIX CYKJICHUMH,

BJIQJICTh HABBIKAMU CAMOCTOSITEIHOTO IUJIAHUPOBAHUST U TPOBEACHUS YUYCHHUECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIOAATh 32 XOJ0M MPOIIecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATh OOOOIIEHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEOBAHUS, COCTABIATH 000CHOBAHHBIN OTUET O TIPOJIETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHUUYECKOM HCCIeN0BATEIbCKON U TPOCKTHOW JESTEIbHOCTH,
MPOSIBJISITH  CITOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PAa3IMYHbIX METOJ0B TO3HAHUSI.

3) pa6ora ¢ mHpopmManmeii:

OPHUCHTHUPOBATLCSA B  PA3JIMYHBIX HCTOYHUKAX HHGOpManuu (HAYyUIHO-IIOMYJIIpPHAS
JUTEpaTypa XUMHYECKOI'O COJCp)KaHHWs, CIpaBOYHBIC IOcoOus, pecypchl HMHTepHeTa),
aHAMM3WPOBaTh HMH(POPMAIMIO PA3JIMYHBIX BUIOB M (POPM TIPEICTABICHUS, KPUTUUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;



(GopMynIupOBaTh 3ampocChl M MPUMEHATh PA3IUYHBIE METOAbl IPHU TMOHCKE M OTOOpE
uH(pOopMaluK, HEOOXOAUMOM /IS BBIMOTHEHHS YUeOHBIX 3a7a4 OMPEeIEHHOTO THIIA,

OpUOOpeTaTh OMNBIT UCIIOJIB30BaHHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMH U
pa3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITEIEHO BHIOMpATh ONTUMAIbHYIO (popMy mpeacTaBieHust HHPopMaun (CXemsl,
rpad UKy, TUarpaMMebl, TaOJIUIIBI, PUCYHKH U IPyTHE);

WCIIOJIb30BaTh HAyYHBIM S3bIK B KayecTBE CpEACTBA IpU padoTe € XUMHUYECKOU
nHpopMaIMel: MPUMEHITh MEKNpeAMeTHble ((pHU3MYeckHne W MaTeMaTH4YeCKHe) 3HaKd H
CUMBOJIbI, (hopMyIbl, aOOpEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATIISITHOCTH.

OBiageHue yHMBEPCAJbHBIMM KOMMYHHMKATHBHBIMH J1eHCTBUSIMMU

3a7aBaTh BOIPOCHI 10 CYIIECTBY OOCYXKITaeMOU TEMbI B XOJI€ TUAJIOTA W/HIU TUCKYCCHUH,
BBICKA3bIBaTh UJEH, (POPMYJIUPOBATH CBOMU MPEAJIOKEHHUS OTHOCHTEIBHO BBINOJIHEHUS
IpeI0AKEHHON 3a1auu;

BBICTYNAaTh C MPE3EHTalUEl pe3ybTaTOB MO3HABATEIBbHON AESATEIbHOCTH, MOITYYEHHBIX
CaMOCTOSTEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBIITOJIHEHHUH XUMHUYECKOTO
HKCIIEPUMEHTA, IMPAKTUYECKOW pabOThl MO HCCIECIOBAaHUIO CBOMCTB H3y4aeMbIX BELIECTB,
peaizaluu y4yeOHOro mpoekra W (OpMyIMpOBaTh BBIBOABI IO pe3yibTaTaM IPOBEAEHHBIX
UCCIJIEIOBAaHUM IMyTEM COTJIaCOBaHMSI MO3ULIMHN B XOJ€ 00CYK/I€HNS 1 OOMEHAa MHEHUSIMHU.

OByaieHHe YHMBEPCAJbHBIMH PeryJIsiTUBHBIMH 1eCTBUSIMHU

CaMOCTOSITENIBHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO IIO3HABATENBHYIO JEATEIBHOCTD,
onpezaenss €€ LeNU U 3aJa4yl, KOHTPOJIUPOBATh U MO0 MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeiaraéMblil anropuT™ JEHCTBUN IPU BBINOJHEHUU YUEOHBIX U UCCIIEI0BATENbCKUX 3a/ad,
BBIOMpATh Hanbosee 3pHEeKTUBHBIN CIOCO0 UX pEUIEHUs ¢ YYETOM MOJIyYEHUSI HOBBIX 3HAHUH O
BEILIECTBAX U XMMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTM HA OCHOBE CaMOAaHaIu3a M
CaMOOILICHKH.

HPEIMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnuecKkas XuMUs» OTPaXkaroT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUH O XHUMHUYECKOM COCTABIISIIONICH €CTECTBEHHO-
HAay4yHOU KapTHUHBI MHUpPA, POJIM XUMHUHU B TIO3HAHUM SIBJICHUN NPUPOABI, B (HOPMUPOBAHUU
MBIIIUICHUS U KYJbTYPbl JUYHOCTH, €€ (YyHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM IS
peIIeHUsT TPaKTUYECKUX 3aJad W HSKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
310POBbBIO U IIPUPOIHOM CpEIE;

BJIAJICHUE CUCTEMOM XMUMHMUYECKMX 3HAHUW, KOTOpas BKJIIOYAET. OCHOBOMOJIATAIOLINE
NOHATHS  (XMMHYECKHH DJIEMEHT, aToM, OJJCKTPOHHAas o0o0Jiouka aroma, MOJIeKYJa,
BAJICHTHOCTh,  AJIEKTPOOTPUIIATEILHOCTh, XHUMHYECKasl CBs3b, CTPYKTypHas dopmynia
(pa3BépHyTass W COKpaliéHHas), MOJb, MOJIIPHAas Macca, MOJIPHBIH O0O0BEM, YIJICPOIHBIH
ckeneT, (PyHKIMOHAIbHASI TPYIINA, paguKall, HW30MEpPHs, W30MEpbl, TOMOJOTUYECKUU Psi],



TOMOJIOTH, YTJIEBOJAOPObI, KUCIOPOJ M a30TCOJIEPKALIUE COCAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COSAMHCHHS); TEOPUU U 3aKOHBI (TCOPHS CTPOCHHSI
opranuveckux BemiectB A. M. byTinepoBa, 3aKOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XMUMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIekKallhue B
OCHOBE TMOHMMAaHUSI MPUYMHHOCTU U CUCTEMHOCTH XMMMUYECKHUX SIBJICHUH, (aKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJY4YEHUU U OE30MaCHOM MCIOJIb30BAHUU BaKHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECCKON IEATETLHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTePHbIE MPU3HAKU MOHITHH, yCTaHABIMBATh
UX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU OMMCAHUM COCTABA, CTPOCHUS
Y MPEBPALICHUN OPTraHUYECKUX COEUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN HCTOIB30BaTh XMUMHYECKYI0 CHUMBOJUKY IS COCTaBJICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAmEHHOW) (QOpPMYJ OpPraHUYSCKUX
BEIIECTB ¥ YPaBHEHUN XMMHUYECKUX PEAKIIMM, U3rOTaBIMBATH MOJIETH MOJIEKYJ OPraHUYeCKUX
BELIECTB ISl WJUTIOCTPAIMU MX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMECHHUH YCTAHABIIUBATh MPUHAJICKHOCTh U3YICHHBIX OPTaHUYECKUX
BCIICCTB [0 HMX COCTaBY M CTPOCHHUIO K OIpPeAcIEHHOMY Kiaccy/Tpymime COeIuHCHHMA
(yrieBoJopobl, KHCIOPOJI M a30TCOJACPIKAIIUE COCJAUHEHHS, BBICOKOMOJICKY/ISPHBIC
COCJMHEHUs), MaBaTh UM Ha3BaHUsA 1o cucTemarudeckoil HomeHkmarype (IUPAC), a taxke
NPUBOJNTH TPUBUAIBHBIC HA3BAHUS OTMCIBHBIX OPraHUYECKHUX BEHICCTB (ITHIICH, MPOIUIICH,
aleTUJICH, ATUJICHIJIMKOJb, TIUUEPUH, (EHOJ, (opMalbAerujl, aleTalbIerujl, MypaBbUHaS
KHUCJIOTA, YKCYCHasi KMCJIOTa, OJICMHOBAsI KUCIIOTA, CTEAapUHOBAsI KUCIIOTA, TJII0K03a, (PPyKTO3a,
KpaxMaJt, IeJUTF0JI03a, TIIUIHH);

c(hOPMUPOBAHHOCTh YMEHHUS OIPEACNSITh BUIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
coearHeHUsX (OJMHAPHBIC U KPATHEIE);

c(hOPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJIOKEHUS TEOPHH CTPOCHUS OPTaHMYECKHX
Bemiects A. M. bytnepoBa st 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB,;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh COCTaB, CTpPOCHHE, (UIHUECKHE U
XUMUYECKAE CBOMCTBA THITMYHBIX TIPEACTABUTENICH PA3JIMYHBIX KJIACCOB OPTaHMYECKUX
BelecTB (MeTaH, 9TaH, STHWJICH, MNPOMNWICH, aleTwiceH, OyramueH-1,3, meTwnOyraaueH-1,3,
O€H30J1, METaHOJI, TAHOJI, ATHUICHTIUKOIb, TIUIEPUH, (DEHO, aleTanbIeruj, MypaBbUHas U
YKCYCHasi ~ KHCJIOTBI, TJIIOKO3a, Kpaxmaj, [eJII0I03a, aMHHOYKCYCHas  KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIYy HHMH YPaBHEHUSMH COOTBETCTBYIOIINX
XUMUYECKUX PEAKITUH C UCIIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHHWKH YTJICBOJOPOTHOTO CHIPHS
(HedTh, TPUPOAHBINA Tra3, Yrojb), CIOCOOBI MX MEPEPAOOTKH U MPAKTHUYECKOE MPUMEHEHHUE
MPOTyKTOB TIEPePadOTKY;

c(hOPMHUPOBAHHOCTh yYMEHUH TIPOBOJUTH BBIYMCICHUS 110 XHUMHYECKUM ypaBHCHUSIM
(Maccel, 00bEéMa, KOJUYECTBA MCXOJHOIO BEIISCTBA WM NPOAYKTA PEAKIUU IO W3BECTHBIM
Macce, 00bEMy, KOJTUYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WU MPOJTYKTOB PEaKIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, WCIOJIb3yeMbIX B XUMUU TPH U3YYCHUU BEIIECTB U XUMHUYCCKUX SIBJICHHUU
(HaOyroieHre, W3MEPEHHE, OKCIEPHMMEHT, MOJCIMPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIC



XUMUYECKHE 3HAHUS JJI NPUHATUS PEIICHHH B KOHKPETHBIX JKM3HEHHBIX CUTYyalUsX,
CBSA3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHUEM,;

c(OpPMUPOBAHHOCTh YMEHUN COOJIIOJIaTh IPAaBUJIA MTOJIb30BAHUA XUMUYECKON MOCYI0H U
71a00paTOpHBIM 000PYJOBAHUEM, A TAKXKE IPaBUJIa OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSMHU I10 BBIIOJIHEHUIO TJAOOPATOPHBIX XUMUUECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBIIOJHATh XUMHUYECKUN OSKCIIEPUMEHT
(mpeBpalieHus: OpraHMYECKUX BEIIECTB MPH HATPEBAHHH, MTOJTyUYCHUE THIICHA U U3YYCHUE €T0
CBOMCTB, KAueCTBEHHBIE pEAaKLUU OPraHWYECKUX BEILECTB, JI€HAaTypauusi OEIKOB IpH
HarpeBaHWH, [[BETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUU C MPABUIIAMHU TEXHUKH 0€30MMaCHOCTH
IpU OOpallleHHH ¢ BEWIECTBAMH U JJA0OPATOPHBIM 00OPYAOBAHUEM, MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alrCH YpPaBHEHUH COOTBETCTBYIOIIMX PEAKIUN H
(dbopMynHUpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJILTATOB,

c(OPMUPOBAHHOCTh YMEHHUW KPUTUYECKH AHAIM3UPOBATh XUMHUYECKYIO HH(OpMAIUIO,
MOJy9aeMyI0 U3 pa3HbIX HICTOYHHKOB (CpelcTBa MaccoBoit nHpopmalu, IHTEpHET U Ipyrux);

Cc()OPMUPOBAHHOCTh YMEHHMH COOJIIOaTh IIpaBMJIa 3KOJOTMYECKH LEIeCO00pPa3HOro
MOBEJEHUsI B OBITY U TPYAOBOM JEITEIILHOCTH B LEIAX COXPAHEHHS] CBOErO 3/I0pPOBbS U
OKpPY’KaroIlled NMPUPOIHOM Cpelbl, OCO3HABATh OMACHOCTh BO3ACHCTBUS HA JKHUBBIE OPraHU3MBbI
ONpeleNEHHBIX OPraHMYECKUX BELIECTB, MOHMMas cwmblca mnokasarens [IJIK, moscHATe Ha
IpUMepax cocoObl YMEHBIIEHHS U NMPEAOTBPAILCHUs] UX BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M
4eJI0BEKA,

Uil 00yYarouMxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEILIECTB M XUMUYECKHUX SIBJICHUII,

IUIg  clenblX W Cciaa0OBUASIIMX OOYyYarolUXCs: YMEHHE HCIOJIb30BaTh pelbe(HO-
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins 1uis 3anucu XuMu4eckux Gopmyoi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoimnuecTBo yacos
DJIeKTPOHHbIE
HanmeHnoBanme
(umdposrie)
I | PpasieioB u TeM Konrpoabnsr | Ilpakrnyecku
Bcero oOpa3oBaTe/ibHbIE
/ NPOrpaMMbl € padoThI e padoThI
pecypchl
n
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHMYECKOl XUMUM
[Ipenmer
OpraHUYEeCKOM
xumuu. Teopust
11| crpoers 3 but6mmoreka [JOK
' p https://myschool.edu.ru/
OpraHUYECKUX
coenuHeHut A. M.
byrneposa
Utoro no pazneny 3
Paznen 2. YrieBoaopoabl
[IpenenvHble
2.1 rIJ)IeBo OpOJIBI — 2 bubmorexa HOK
' Y HOPOA https://myschool.edu.ru/
aJIKaHbI
Henpenenbueie
99 YTJIIEBOIOPOABIL: 6 1 bubnuoreka [IOK
' AJIKEHBI, AJIKaJINCHBI, https://myschool.edu.ru/
AJKUHBI
53 Apomaruyeckue 9 bubmuoreka [IOK
' YIJIEBOAOPOIbI https://myschool.edu.ru/
IIpuponuseie
54 HCTOYHUKHU 3 1 bubnmorexka LIOK
' YIJIEBOJAOPOIOB U UX https://myschool.edu.ru/
nepepaboTka
Hroro no pasneny 13

Paznen 3. Kuciopojaconep:kamniue opranu4eckue coeHHeHUs

bubnunoreka LIOK
31| C LD 3
THPTRL. FOCHOM https://myschool.edu.ru/
AJBIEeTUIbL.
Kap6oHoBsie bubmuoreka [JOK
3.2 7 1
KHUCIIOTEL. CIIOKHEBIE https://myschool.edu.ru/
3¢ups
but6mmoreka [IOK
) 1
3.3 | Yrnesonel 3 https://myschool.edu.ru/
Hroro o pazneny 13

Paznen 4. A3oTcoaep:kaiue opranu4eckue coeTuHEeHHsI



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

AMUHEL.

4.1 | AMUHOKHUCIOTHI. 3 bubmorexa [IOK
https://myschool.edu.ru/
benxn
Hroro mo pazneny 3

Pa3jnen 5. BoicokoMoJieKyIsipHble cOeTHHEeHUsI

51 ILracTMaccsl. 5 bubnunoreka LIOK
' Kayuyku. Bonokna https://myschool.edu.ru/
Wtoro mo pazneny 2
OBILIEE KOJIMYECTBO
YACOB I10 34 2 2

ITPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEKTPOHHBIE
Ne Jara
Kourpous | IIpakTnue uudposbie
n/ | Tema ypoka Bce uszyue
HbIE CKHe o0pa3oBaTeJb
o ro HUA
padoThI padoThI HbI€ pecypchl
y 04.09. | Bubmuoreka
[Ipenmer opraHu4ecKoil XUMUH,
e BOBHUKHOBECHHE, PAa3BUTHE U 1 23- HOK
P 08.009. https://myschool.
3HAa4YCHUE 93 edu.ru/
11.09. bubnuoreka
Teopust cTpoeHus1 OpraHMYECKUX
coenuHenuiit A. M. bytneposa 1 23- HOK
e - ¥ BYLICpOBa, 15.09. | https://myschool.
€€ OCHOBHBIC TTOJIOKCHUS
23 edu.ru/
[Ipencrasnenue o
KJIaCCU(PUKAIIMA OPTaHHMYECKUX 18.09. BubnuoTteka
Bemects. Homenknarypa 1 23- LIOK
(cucrematnueckas) u 22.00. https://myschool.
TPUBHAJIbHBIC Ha3BAHUS 23 edu.ru/
OpPTaHUYECKUX BEIIECTB
25.09. bubnmnoreka
AJIKaHBI: COCTaB U CTPOEHHUE, 1 23- LIOK
TOMOJIOTHUCCKUU PSJT 29.09. https://myschool.
23 edu.ru/
02.10. bubnuoreka
Mertan u 5TaH — npocTennme 1 23- LIOK
MIPEJCTaBUTENN AIIKAHOB 06.10. https://myschool.
23 edu.ru/
09.10. bubnuoreka
AJKEHBI: COCTaB U CTPOEHUE, 1 23- LIOK
CBOMCTBa 13.10. https://myschool.
23 edu.ru/
16.10. bubnuoteka
DTWIIEH ¥ IPOIHIICH —
NPOCTENIINEe NPECTaBUTENN 1 23- TOK
p pedl 20.00. https://myschool.
ATKCEHOP 23 edu.ru/
23.10.
[IpakTuyeckas padora Ne 1. 3. 11311/106}J<1p10TeKa
I1 1 1
«roTyaeHie BTHHveHa I: 27.10. https://myschool.
U3y4YeHHUE ero CBOHCTB 93 eduru/
Anxanuensl. byranuen-1,3 u 07.11. Bubauoreka
MeTunoyTanuen-1,3. [lonyuenue 1 23- LIOK
CHUHTETHYECKOT0 KaydyKa U 10.11. https://myschool.
PE3UHBI 23 edu.ru/
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ATNKHUHBL: COCTaB U OCOOCHHOCTH 13.11. | Bubanoreka
10 CTPOEHMSI, TOMOJIOTMUECKHUN PsiA. 23- LIOK
ATIETHIICH — TIPOCTSHIINI 17.11. | https://myschool.e
MIPECTaBUTEIb ATKHHOB 23 du.ru/
20.11. | BuGmuoreka
1 Brruncnenus o ypaBHEHHUIO 23- [IOK
XUMHYECKON PEeaKIHH 24.11. https://myschool.
23 edu.ru/
27.11. | Bubmuoreka
19 Apenbl: 6EH30JI ¥ TOIYOL 23- [IOK
TOKCHYHOCTH apeHOB 01.12. https://myschool.
23 edu.ru/
[eHeTHUECKas CBS3b 04.12. | Bubnuoreka
13 YTIIEBOIOPOIOB, 23- LIOK
MPUHAICKANTUX K Pa3TUIHBIM 08.12. https://myschool.
KJaccam 23 edu.ru/
[IpupoaHbie UCTOUHUKHU
YI“IJ)IGII)%OILOPOIIOB: NPUPOIHBIN ra3 11121 BuGmmorexa
14 Y TIOMTyTHBIE HETSIHBIC Ta3Hl, 23 LOK
B 15.12. https://myschool.
HEPTh U IPOIYKTHI €€ 93 edu.ru/
nepepaboTKu
[IpupoaHbie UCTOUYHUKHU
yl"IJ)IeI]:»O,HOPO,HOB: HPHUPOIHEIN ra3 18.12. | Bubmrorexa
15 Y TIOMTyTHBIE HEPTSIHBIC Ta3Hl, 23 HOK
B 22.12. https://myschool.
HEPTh U IPOIYKTHI €€ 93 edu.ru/
nepepaboTKu
25.12. | Bubmuoreka
16 KonrtponsHas pabota no pazaeny 23- LIOK
«YTIIEeBOJIOPOJIBI» 29.12. https://myschool.
23 edu.ru/
10.01. | BuGmmoreka
[IpenenbHBIE OHOATOMHBIE 24 1OK
17| cnmpra weraon e manon 1201, | htpsiimyschoo
24 edu.ru/
15.01. | BuGmuoreka
18 MHOr0oaToOMHBIE CITUPTHI: 24- LIOK
STUJICHIJIMKOJb U TIMLEPUH 19.01. https://myschool.
24 edu.ru/
_ 22.01. | PBubnuoteka
DEHOJI: CTPOEHUE MOJIEKYJIBI,
19 ¢busnveckre 1 XUMHUYECKHUE 24- HOK
. 26.01. https://myschool.
CBOMCTBa, MPUMEHEHUE 24 edu.ru/
29 0L, bubnuoreka
20 Anbreruasl: GopmManbaeTua u 24- 1HOK
arneraabIerua. AneTox 02.02. https://myschool.

edu.ru/
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05.02. bubnuoTeka
OnHOOCHOBHBIE NPEAEIbHBIE
21 KapOOHOBBIC KHCIIOTHI: 24- LOK
P ' 09.02. https://myschool.
MypaBbUHAS U YKCYCHas 24 edu.ru/
12.02.
[IpakTuyeckas pabora Ne 2. 24- ]LSIHO6EHOTeKa
22 «CBoMcTBa pacTBOpa YKCYCHOM 16.02. https://myschool.
KHUCJIOTBI» 24 edu.ru/
19.02. bubnmoreka
CreapuHoOBas U 0JEUHOBAs 24- 1OK
23 KHUCJIOTHI, Kalg MpeACTaBUTEIN 29 02. https://myschool.
BBICITMX KapOOHOBBIX KHCIIOT 24 edu ru/
26.02. bubnmoreka
MpbIia Kak COJIM BBICIIHX
24 KapOOHOBBIX KHCIIOT, UX 24- LOK
P . ' 01.03. https://myschool.
Moro1iee JIeiicTBre 24 edu.ru/
CroxHbIie 3(UpPHI KaK 04.03. bubnnoreka
25 NPOU3BOIHEIE KAPOOHOBBIX 24- LIOK
KHACIOT. [ MIponn3 CiioKHbIX 07.03. https://myschool.
3¢upoB 24 edu.ru/
11.03. bubnuorexa
JKupbl: TMapONIU3, IPUMEHEHHE, 24- [IOK
26
OMOJIOTHYECKast POJIb KHUPOB 15.03. https://myschool.
24 edu.ru/
VTIIIeBOIbI: COCTaB, 18.03. | bubmmoreka
kinaccudukanus. Baxneimne 24- HOK
27
MIPEJICTAaBUTEIH: TITFOKO03a, 22.03. https://myschool.
dpykrosa, caxaposa 24 edu.ru/
25.03. bubnuoreka
Kpaxmai u 1esnronosa kak 24- LIOK
28
TIPUPOTHBIE TTOJIUMEPHI 29.03. https://myschool.
24 edu.ru/
08.04. bubnuoreka
KontponbHas pabota 1o pasaeny 24- 110K
29 «Kucnoponconepxanue 12.04. https://myschool.
OpPraHUYECKUE COCTUHCHHSI» 24 edu.ru/
15.04. bubnuoTeka
24-
30 AMWHBI: METUJIAMUH U aHUJIUH 19.04. ﬁg? /imyschool.
24 edu.ru/
AMUHOKHUCIIOTHI KaK 22.04. bubnuoreka
31 aM(pOTepHbIE OPraHUYECKUE 24- LIOK
COEIUHEHNSA, UX OUOJIOTUYECKOE 26.04. https://myschool.
snayenue. [lentuant 24 edu.ru/
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02.04. Bubnuoreka
benku xak npupoaHsie
32 BBICOKOMOJIEKYIISIPHEIE 1 24- HOK
yAp 08.05. https://myschool.
COEIMHEHNS 24 eduru/
13.05. BubnuoTeka
OCHOBHBIE TTOHATUS XUMUAU
33 BBICOKOMOJIEKYJISIPHBIX 1 24- HOK
. YIp 17.05. https://myschool.
COeIMHEHU I 24 edu.ru/
OCHOBHBIE METO/IbI CUHTE3a 20.05. Bubnuoreka
34 BBICOKOMOJIEKYJISIPHBIX 1 24- [IOK
coenuuennii. [Inactmaccsl, 24.05. https://myschool.
Kay4dyKHd, BOJIOKHA 24 edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Xumust, 10 knace/ T'abpuensa O.C., Octpoymo N.I'., CnankoB C.A. AKunoHepHOe 00IIEeCTBO
«M3narenbcTBO «lIpocBenieHne»

METOANMYECKUE MATEPUAJIBI VIS YUUTEJIA
["abpuensa O.C — M.: [Ipoda, 2011
[Na6puensu O.C.,MackaeB @.H., [Tonomapes C.1O., Tepenun B.U. Xumus. 10 kmacc: yueO,

TSt oO1ieo0Opazosar, YUPEIKICHUI. — M.: Hpoda, 2002
Iabpuensa O.C. Xwumwmsa. 10 xmacc: 0a30BBIA ypoBeHb, y4ebd, s 001meoOpas3oBar,
YUPEXKICHUH. — M.: Hpoda, 2009

INabpuensa O.C., OctpoymoB W.I'. Hacrompnas kuura yumrens. Xumus. 10 kmacc. —
M.:Ipoda, 2004
["abpuensn O.C., bepéskun I1.H., YmakoBa A.A. u 1p. KoHTposibHBIE U TPOBEPOUHBIE PAOOTHI

o XUMUH. 10 KJIacc - M.: Hpoda, 2003
[Nabpuensa O.C., OctpoymoB W.I'., OctpoymoBa E.E. Opranudeckass Xxumusi B TecCTax,
3aja4ax, yIpaXHEHHUSIX. 10 KJIacc. - M.: Hpoda, 2004

abpuensu O.C., Ilomomape C.IO., KapmoBa A.A. Opranuyeckas xXuMus:.3agadu Hu
ynpaxknenus. 10 kmacc. — M.: IIpocsemenue, 2005

[Mabpuensn O.C., TlonkoBa T.H., KapmoBa A.A. Opranuyeckas xumusa: Mertoauueckoe
nmocobue. 10 kmacce. — M.: [Ipoceemenne, 2005

['abpuensu O.C., Batnmua JL.II. Xumudeckuii 3KCHEpUMEHT MO opraHuueckoi xumun. 10

KJ1acc. — M.: Hpoda, 2005
I'abpuensa O.C., OctpoymoB W.I'. Xwmmmsa. 10 xim.. Meromumdeckoe mocobme. — M.:
Hpoda,2005.

I'abpuensn O.C., PemeroB I1.B. Octpoymos M.I'. Hukutiok A.M. ['oToBUMCS K enuHOMY
rocyJapcTBeHHOMY dk3ameny. — M.: npoda, 2003-2004.

Iabpuensu O.C., OctpoymoB W.I'. Xumus 178 WIKOJIBHUKOB CTaplIdX KJIacCOB H
nocTymnaronux B By3bl: Yueb. [Tocobue. — M.: JIpoda, 2005

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Beenute _ Benuremanusiehttp://www.chemnet.ru INazera «Xumusa» u cait ans yaurens «51
U1y Ha YPOK XUMHUH»
http://him.1september.ru Eaunas xomnekuust IIOP: IIpeameTHast KOMUIEKIMS « X AMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE ASKCIEPUMEHTHI:
xumusi. Komnekuus Poccuiickoro o01eo0pa3zoBaTesibHOTO opTasia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Beepoccuiickast omummnuaia mKkoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XUMUsL: JICKTPOHHBIN YYEOHUK SIS CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN YU4COHUK
http://www hemi.nsu.ru OTKpeITBIN KOJIISIK: XUMUS
http://www.chemistry.ru JuctaHiimoHHas OJMMIIHANA MO XHMHHU. TEICKOMMYHHUKAIIMOHHBIH
00pa3oBaTeNbHBIN MPOEKT
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