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MNOACHUTEJBbHASA 3AIINCKA

[Tporpamma o XMMHH Ha YPOBHE CpeIHEro ooiero oopasoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®@enepanuuny, TpeOOBaHUNA K pe3yabTaTaM OCBOCHHUS (elepaibHON 00pa3oBaTelbHON MPOrpaMMbl CpPEeTHETO
obmero o6Opazoanus (POIlI COO), mpencraBineHHbIX B DemeparbHOM TOCYIapCTBEHHOM oOpaszoBaTenbHOM cranmapte COO, ¢ yuérom
Konnenmuu npemnoaBanusi yaeOHOTO MpeMeTa « XUMHUs» B 00pa3oBaTeIbHBIX Opranu3amusax Poccuiickoit deaepannn, pealn3yroniux OCHOBHBIC
oOpa3oBareNbHbIE TPOTPAMMBI, U OCHOBHBIX TMOoKeHuH «CTpaTeruu pa3Butus Bocnutanus B Poccuiickoit deneparuu Ha nepuo 10 2025 romay»
(Pacnopspxenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K OMNpEENeHHI0 o0Imed cTpaTternd oOydeHHs, BOCIHMTAHUA U DPAa3BUTHS
oOyuaromuxcs cpeacrBamMu ydeOHoro mpeamera «Xumus» anst 10-11 ximaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHIICTITYaJIbHbIE MOJIOKCHHS
@I'OC COO o B3auM000yCIOBICHHOCTH LIENIEH, COIEpIKaHMs, Pe3yIbTaTOB 00yUeHUsS U TPeOOBAaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHE, IMOJIydaeMO€ BBITYCKHUKaMU OOIIe00pa3oBaTeIbHON OpraHMU3aliM, SBISETCS HEOTHEMJIEMOM YacThio HX
oOpazoBaHHOCTH. OHO CIY’KUT 3aBEpIIAIONIMM STaloOM peau3allud Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIIOYEBBIX I[EHHOCTEH,
NPUCYLINX IIEJIOCTHOW CHUCTEME XHMMHUYECKOro o00pa3oBaHMsA. OTH IIEHHOCTH KacaloTCsi TIO3HAHUS 3aKOHOB MPHPOJIBI, (OpMHUpOBaHUS
MHUPOBO33PEHUS U OOILIEH KyJIbTYpHl YeNOBEKa, a TaK)Ke HKOJOTHYECKH 0OOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U NMPHUPOIHON cpere.
Peanusyercs xumudeckoe oOpazoBaHHe OOYYAIONIMXCS HA YPOBHE CpeIHEro OOIIero o0pa3oBaHUs CPEICTBAMH y4eOHOTO MpeameTa «XuMUs»,
coJiep’KaHuEe U TOCTPOCHHE KOTOPOTO OMNpeAeNieHbl B MPOrpamMMme MO XUMHHU C y4ETOM clieUu(UKH HayKd XUMUH, €€ 3HAUCHUS B MO3HAHHUU
IPUPOJBI U B MaTEpUAIBbHOM >KM3HM OOILECTBA, a TakkKe ¢ y4ETOM OOUIMX Leield M MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefiHero oo1ero oopazoBanus B Poccuiickoii denepariui.

XuMHUsL Kak DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0coO0yi0 pOjb B COBPEMEHHOW NMBWIM3ALMM, B CO3JAaHUM HOBOM 0a3bl
MaTepuaabHOM KynbTypbl. OHa BHOCHUT CBOM BKJIag B (OpPMHpPOBAHHE pALMOHAIBHOIO HAayYHOTO MBIIUIEHUS, B CO3/IaHHE LIEJIOCTHOTO
NPEJCTaBICHU 00 OKPY)KAIOIIEM MHpE Kak O €IMHCTBE NPUPOABI M YEJIOBEKa, KOTOpoe (opMUpyeTcs B XUMHUM HAa OCHOBE MOHHUMAaHHS
BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIETO0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEKIY CTPOCHHEM BEIIECTB, UX CBOIHCTBAMHU U BO3MOXKHBIMHU 00JIaCTAMHU
MIPUMEHEHHUS.

TecHo B3auMOJEHCTBYsI C APYTMMU €CTECTBEHHBIMH HayKaMM, XMMHS cTaja HEOThEMJIEMOHN 4acTbi0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM
YCIIOBMEM YCTCIIHOTO TPyAa M KH3HU KaxKJoro uieHa obOmiectBa. CoBpeMeHHash XMUMHS KaK HayKa CO3HMJaTelnbHas, Kak Hayka BBICOKHUX
TEXHOJIOTUH HalpaBlieHa Ha PEUICHHE TI00aNbHBIX MPOOJIEM YCTOWYMBOIO Pa3BHTHUS YEJIOBEYECTBA — CHIPHEBOW, HEPreTHMUYECKOU, MHIIEBOH,
AKOJIOTMUYECKOM 0€30MacCHOCTU U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM ¢ 0OmMMH LETSIMH M NMPUHIUIIAMHA CpPeAHETo olmiero odpazoBaHusi cojaepkaHue npeamera «Xumus» (10—11 xmaccsr,
0a30BbIii ypOBEHb M3Y4YCHHS) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY OOYYaIOIIUXCS, HEOOXOAMMYIO UM JUIS
BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIICIIHOTO BKIIOUEHHS B )KU3Hb COLUYMa, MPOJIOKEHUS 00pa30BaHMs B Pa3IMYHBIX 001acTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsommuMH IpeaMeTa « XUMUs SBIsieTcs 0a30BbIl Kype — «OpraHndeckast XUuMus».



CrpykTypa conepxkanust kypca — «Opranndeckas XUMHs» cHOpMUpOBaHA B MpOrpaMMme MO XMMHHU Ha OCHOBE CHCTEMHOIO MOJIXO0na K
U3yYeHHUI0 y4yeOHOro Marepuana u oOycIOBIeHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha ONpPEACIEHHBIX TEOPETHMUYECKUX YPOBHSX.
Tak, B Kypce opraHM4ecKod XMMHH BEIIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKON TEOPHH CTPOCHMSI OPraHUYECKHX COEIMHEHUH, a
TaK)kK€ Ha YpPOBHE CTEPEOXMMHMUYECKHUX U AJIEKTPOHHBIX MPEICTaBICHUN O CTpoeHHH BemiecTB. CBeleHMs 00 M3yd4aeMbIX B Kypce BelllecTBax
JAI0TCS B Pa3BUTUU — OT YTJIEBOJOPOJIOB JI0 CIOXKHBIX OMOJIOIMYECKH aKTUBHBIX COSIMHEHH. B Kypce opraHnueckoil XMMUH MOJTy4aloT pa3BUTHE
copMHpOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs IMEPBOHAYAILHBIC MPEICTABICHHUS O XMMUYECKOH CBS3H, KJIACCH(PHUKAIIMOHHBIX
MPU3HAKaX BEILECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHMSI, 0 XUMUUYECKOU PEaKIiu.

[lon HOBBIM YIJIOM 3peHHUs B MpeAMeTe «XUMHS» 0a30BOr0 YpOBHS paccMaTpUBAETCSd HM3YYEHHBI Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHMs TEOPETUUECKUN MaTepual U (HaKTOIIOTUYECKHE CBEACHMSI O BELIECTBAaX U XMMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «O01mas
Y HEeOpraHuyecKasi XuMus» 00y4JaromuMCs PEAOCTABIAETCS BOZMOKHOCTh OCO3HATh 3HAYCHHUE MEPUOIMIECKOT0 3aKOHA C O0IIETEOPETUYECKUX U
METOAOJIOTMYECKHX MO3ULUH, TIy0Xe MOHATh HUCTOPUYECKOe H3MEHEHHE (YHKIMH 3TOro 3akoHa — OT o0oOImaromeid A0 OObSICHSIOUIEH U
MPOTHO3UPYIOILIEH.

Enunas cuctema 3HaHMI O BaXKHEHMINIMX BEIECTBAX, UX COCTaBE, CTPOCHUHU, CBOWCTBAX U MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEaKIIHSIX,
UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHMsI JOMONHsEeTca B Kypee 10 kilacca 3J€MEHTaMU COJIepKaHusl, UMEIOIIUMHU KYJIbTYPOJIOTHUECKUNA 1
NPUKIAAHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHHMMAHHMIO B3aMMOCBSI3M XHMHUHM C JPYITMMH HayKaMH, pacKpbIBalOT €& pojb B
MO3HABATENIbHON U MPAKTHUYECKOM NeSTEIIbHOCTH YeNIOBEeKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U
MPAKTUYECKUX MPUIOKEHUH XMMHUHU, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MPOoOIeMax, CBA3aHHBIX
C XHMMHEH, KPUTUYECKH OCMBICIMBATh HWHPOPMALUIO M TPUMEHATH €€ Ui TOMNOJHEHUS 3HAaHWM, pEIleHUs WHTEUICKTyalbHbIX H
HKCHEPUMEHTAIBHBIX HCCIIEAOBATENILCKUX 3a7ad. B 1memom cojepkaHue ydeOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS HW3YYEHUS
OPUEHTHUPOBAHO Ha (OPMUPOBaHHE Yy OOYYAIOIUXCS MHPOBO33PEHUYECKOW OCHOBBI ISl MOHUMaHHUS (UIOCOPCKUX UICH, TakuxX Kak:
MaTepUaIbHOE E€IUHCTBO HEOPraHMYECKOr0 U OPraHUYeCKOro MHpa, OOYCIOBICHHOCTh CBOWCTB BELIECTB HMX COCTABOM U CTPOCHHEM,
MO03HABAEMOCTh NPUPOAHBIX SBJICHUN IYTEM OHKCHEPUMEHTAa M pEIIEeHUs IMPOTUBOPEUMH MEXAYy HOBBIMH (aKTaMH U TEOPETHUECKUMHU
MPENOChIIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH 3KOJIOTMYECKHX MpoOieM, a Takke MpolieM cOepekeHUs SHEpreTHUEeCKUX pPecypcos,
CBIPBSI, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTEpPHUAJIOB.

B mnnane pemieHus 3amad BOCHUTAHUS, Pa3BUTHS U COLMANM3ALMU OOYYaIOIIUXCSl MPUHSATHIE MPOrPaMMOM MO XMMHM MOAXOIbI K
OTIPEJICIICHUIO COJICPKAHUS U TOCTPOSHHS IPeIMETa MPEeAyCMaTpUBalOT (POPMUPOBAHNE YHHUBEPCAIBHBIX yIeOHBIX AEHCTBUI, UMEIOIIUX 6a30BOe
3HA4YeHUE I Pa3JIMYHbIX BHUJOB JEATENBHOCTH: pELICHUs MpoOJieM, IMOMCKa, aHamu3a M O00pabOTKM HH(POPMALUH, HEOOXOTUMBIX JUIS
MPUOOPETEHUS OTbITa MPAKTUYECKON U UCCIIEI0BATEIBCKON NeATEIbHOCTH, 3aHUMAIOIIEeH BaKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTtuke npenoaaBaHusi XUMUW KaK Ha YpOBHE OCHOBHOTO 0011ero o0Opa3zoBaHus, TaK U Ha YpOBHE CpeIHEro o01iero oopasoBanus, mpu
OIPEACIICHUN COJEP)KATEIbHON XapaKTEpPUCTUKU IeJell M3ydeHMs] IpeaMeTa HalpaBJICEHUEM I1E€PBOCTEIIEHHOM 3HAYMMOCTH TPaJAULMOHHO
npu3HaETCsl GOPMHUPOBAHNE OCHOB XMMHUYECKOM HAayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOHN NeATeNTbHOCTH YelIOBeKa U
Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYyJIbTyphl. C METOIMYECKON TOYKM 3PEHMSI TAKOW MOJIXOJA K ONPEACIICHUIO LeJed M3Y4YeHUs MpeaMeTa
SIBJIIETCS BIIOJIHE OTPABJaHHBIM.



CornacHo JaHHOH TOUKE 3peHU TTIaBHBIMU LIETSIMU U3YUEHHS IpenMeTa « XuMus» Ha 6a30BoM ypoBHe (10 Ki1.) SIBISIOTCS:

e (GopMHpPOBAHHE CHCTEMbI XUMHUECKHX 3HAHWN KaK BaXKHEHIIIEH COCTaBIISIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOM
JeKaT KIIOYEBbIe MOHATHS, (yHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W MOHMMAaHHUE CYIIHOCTU
JTOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMIIEHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS;

® Da3BUTHE YMEHHH U CIIOCOOOB JIEATENLHOCTH, CBA3AHHBIX C HAOIIOEHUEM U OOBSICHEHHEM XUMHUYECKOTO HKCIEPUMEHTa, COOII0ACHUEM
npaBui 0€301MacHOro 00paIIeHHUs C BEIIECTBAMHU.

Hapsny c ostum, conepxarenbHas XapaKTEepUCTHKa Leled M 3aJad M3ydeHHsl IpeaMeTa B IporpaMMe IO XHMHUHM YTOYHEHa H
CKOPPEKTHPOBaHA B COOTBETCTBUM C HOBBIMHU IIPUOPUTETAMU B CUCTEME cpelHero oluiero oopas3oBaHus. CerofHs B MpeNojaBaHUU XMMHUU B
OoublIel cTerneHn OTHAETCs MPEANoYTEeHHE MPAKTUIECKON KOMIIOHEHTE CO/IepKaHusl 00yueHHs, OpUESHTUPOBAHHOM Ha MOATOTOBKY BBITYCKHHKA
001eo0pa3oBaTeIbHOM OpraHMU3alluy, BIAACIONIET0 He HAOOpOM 3HaHMHU, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMHU
AKTUBHOI'O TIOJIY4Y€HUS 3HAaHUH U IPUMEHEHUS UX B pEaIbHOU KU3HHU IS PEIICHUs IPAaKTUYECKUX 3a/1ad.

B cBsi3u ¢ 3TUM NpH M3ydeHuu npeaMeTa « XUMHUS» JOMUHUPYIOILEe 3HaU€HUE IPUOOPETAIOT TaKUe LENH U 3a/1a4H, KaK:

ajanTanus OOYyYalolUMXcs K YCJIOBHUSAM JWHAMHYHO PA3BHUBAIOLIETOCS MHpA, (OPMHPOBAHHWE HHTEIJICKTYAIBHO DPAa3BUTON JMYHOCTH,
TOTOBOHM K caM0OOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHATUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX >KU3HEHHBIX CUTYAIHSX,
CBSI3aHHBIX C BEILIECTBAMU U MX IIPUMEHEHUEM;

(GopMHpoBaHKE Y 00Yy4arOIUXCsl KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), UMEIOIIUX YHHBEPCAJIbHOE 3HAYCHME JJIS Pa3IMUYHbIX
BUJIOB JIEATENFHOCTH: PELIeHUs MpoOsieM, MOUCKA, aHAIM3a U 00paboTKU MHpOpMAIUY, HEOOXOAUMBIX IJIsl IPHOOPETEHHUS OMbITa AEATEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHMHM XUMHHM, a TaKXKe JUIS OLEHKH C TMO3MIUI 3KOJOrMYecKod Oe30MacHOCTH XapakTepa BIUSHUS
BEIIECTB M XUMHUYECKUX IPOIIECCOB HA OPTaHU3M YEJI0BEKa U MIPUPOJIHYIO CPELY;

pa3BUTHE NO3HABATEIIbHBIX WHTEPECOB, MHTEIJIEKTYAIBHBIX U TBOPYECKUX CIOCOOHOCTEH 00y4aromMXcs: CIOCOOHOCTH CaMOCTOSTENIBHO
npuoOpeTaTh HOBbIE 3HAHUSA MO XUMHHM B COOTBETCTBUU C YKM3HEHHBIMH NOTPEOHOCTSIMH, HCIOJIb30BATH COBPEMEHHBbIE HWH(OPMAIMOHHBIE
TEXHOJIOTUH JUISI TIOMCKA U aHaJIM3a YUeOHOH U HayYHO-TIONYJISIpHONW HH(POPMALIUU XUMHUYECKOTO COJIepKaHMS,

¢dopMHpoBaHHE U pa3BUTHE Yy OOYyYAIOIIMXCSl ACCOLMATHUBHOIO U JIOTMYECKOTO MBIIIJIEHHs, HaOII0AAaTeNIbHOCTH, COOpPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, ITPU IUIAHUPOBAHUU U MPOBEJCHUH XUMUYECKOT0 KCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOeKIEHHOCTH B T'yMaHHUCTHYECKON HANpaBIEHHOCTH XUMHUH, €€ BRXHOM pPOJM B pEIICHUU TI00aTbHBIX
npobJeM palMOHAIBLHOTO MPUPOIOIOIb30BAHUS, MOTOJIHEHUS YHEPTeTUYECKUX PECYPCOB M COXPAaHEHHs MPHUPOTHOTO PAaBHOBECHUS, OCO3HAHUS
HE00XOAUMOCTH OEpEeKHOTO OTHOIIEHUS K MPUPOJE U CBOEMY 3[0POBBIO, & TaKXke NMPHOOPETEHUs ONbITA UCIOJIb30BAHUS MOJYYEHHBIX 3HAHUI
IUIsl IPUHATHS TPAMOTHBIX PEIIEHUM B CUTYaLUSIX, CBSI3aHHBIX C XUMHUECKUMHU SBICHUSIMH.

B yuebHom miaHe cpemHero oOmiero oOpa3oBaHUsS MNpenMeT «XHUMHs» 0a30BOIO YpPOBHS BXOJHUT B COCTaB IPEAMETHOW 0OO0JIacTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO6m1ee yncI0 YacoB, OTBEACHHBIX I U3yUEHHUsI OpraHWnYeCcKOr XUMuH, coctapiiser B 10 kinacce — 34 yaca (1 gac B Heenmo).



COJAEP/KAHUE OBYYEHUA
10 KJTACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOl XUMHHU

[IpenMer opraHnueckoi XuMUM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUEHUE B MOIYYCHUH HOBBIX BEILIECTB U MaTepHasioB. Teopus cTpoeHUs
opranmdeckux coenuHeHnii A. M. byrtnepoBa, e€ ocHoBHbIe monOXeHUs. CTpyKTypHBIE (HOPMYIJBI OPraHUYECKHUX BEIISCTB. | omoiorus,
HU30MCpHsl. XUMHYECKas CBA3b B OpPraHn4YCCKUX COCAUHCHUAX — OAUHAPHBIC U KPATHLIC CBA3H.

[IpencraBnenre o Ki1accu(PUKAMM OpPraHUYECKUX BemlecTB. HoOMeEHKIaTypa OpraHM4ecKMX COCIWHEHUH (cucreMaThdeckas) u
TPUBHUAIbHBIC HA3BAHUS BAXKHEUIIUX MPEICTaBUTENEH KJIACCOB OPraHNYECKUX BEILECTB.

DKClepUMEHTAIbHbIE METOAbl H3Y4YeHMs] BEIIECTB M MX MPEeBpalleHHI: O3HaKoMJIeHHE C oOpa3laMd OpPraHUYECKHUX BEIIECTB H
MarcpruajlaMu Ha HUX OCHOBC, MOACIUPOBAHUC MOJICKYJI OpPTraHUYCCKUX BCUICCTB, HaGHIO,Z[GHI/IG U OIMMUMCAHUC ACMOHCTPALIMOHHLIX OIBITOB I10
MPEBPAILEHUIO OPraHMYECKUX BEIIECTB MPH HarpeBaHUH (TUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

YraeBogopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHM psil. MeTaH U 3TaH — MPOCTEHIINe NMPEACTaBUTENN AIKAaHOB: (PU3UUYECKHE U XUMUYECKUE
CBOMCTBA (pEaKlUU 3aMEIeHHs U TOPEHUS ), HaXOXKICHHUE B IPUPO/IE, MTOITyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKHH psl. DTHICH M NPONWICH — NPOCTEHIINE MPEICTABUTENM AaJKEHOB: (U3MUECKUE M
XUMHYECKHE CBOICTBA (peakuu THIPUPOBAHUS, FAJIOT€HUPOBAHUSI, THAPATALIMH, OKUCICHUS U TIOJUMEpPHU3allit ), OJIyYeHHE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHre, BAOKHEHIINE XUMHUUECKHE CBOMCTBA (peakius monumepu3aiun). [lomydaenne
CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psiA. AIICTUICH — MPOCTEHIINI MPEICTaBUTENb ATKHHOB: COCTaB, CTPOCHUE,
¢bu3nyeckre U XUMHUYECKHE CBOMCTBA (peakluy MHIPUPOBaHUs, TaJOTeHUPOBAHUS, THAPATAIIIH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (QpU3MUYECKHE U XUMHUYECKHE CBOICTBa (peakiMM TaJloTeHUPOBAaHWSA U HUTPOBAHHUA), MOIYYEHHUE U
npuMeHenue. Toayon: cocmas, cmpoeHue, pusudeckue u XUMuyeckue ceoucmea (peakyuu 2aio2eHupo8anusi U HUMPOBAHUs), NOTYYeHue U
npumenerue. TOKCUYHOCTH apeHOB. [ 'eHeTHuecKasi CBA3b MEXAY YIII€BOJOPOAaMU, IPUHAIEKAIIUMHI K PA3TUYHBIM KJIacCaM.

[IpuponHbie UCTOYHMKHU yraeBOAOpoaoB. [Ipupomnslii ra3 w momyTHble HedTsHble ra3pl. Hedtsr m e€ mpoucxoxaenune. CriocoObl
nepepaboTkn HEPTHU: TEPErOHKa, KPEKUHT (TEPMHUCCKHH, KaTaauTH4ecKuii), mupoius. [IpoaykTsl mepepaboTku HePTH, UX TPUMCHCHHE B
MPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBIH yroyib U POYKTHI €r0 IepepadoTKH.

DKcIepUMEHTAIbHBIE METOABl M3YYEHUsS BEIIECTB W WX NPEBPAICHH: O3HAKOMJIEHHE C O0pa3laMH IUIaCTMACC, KaydyyKOB M PE3HHBI,
kotekuuu «Hedptb» u «Yronp», MoaeauMpoBaHUE MOJEKYJ YIJIEBOAOPOJIOB U TaJOTE€HONPOU3BOAHBIX, MPOBEACHHE HPAKTHUYECKON pabOTHI:
«[TonyuyeHnue 3THII€HA U U3YYEHHUE €TO CBOWCTBY.




Pacuérnpie 3amaun.

Breruncnenus mo ypaBHEHHIO XMMHYECKOH peakmuu (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEHIECTBA WIIM MPOIYKTa PEAKIMH II0
U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MIPOIYKTOB PEAKIUN).

Kuciopoacoaep:kamme oprannyeckue coe{uHEeHUs

[IpenenpHBIE OMHOATOMHBIE CHUPTHI. METaHON W JTAHON: CTpOeHWE, (QU3MUYECKHE W XUMHUYECKHE CBOWCTBA (PEaKkIUu C aKTUBHBIMHU
MeTaJUIaMH, TaJIoT€HOBOJIOPOAaMH, TOPEHHUE), MpUMEeHeHre. BogopoaHbIE CBSI3U MEXKly MOJIEKYJIaMHi CIUPTOB. [leficTBUe MeTaHoJIa U 3TaHoIa Ha
OpraHu3M YeJIOBEKa.

MHoroatroMHble CIUPTHL. DTUIICHTJIMKOJIb U MNIULEPUH: CTPOEHUE, GU3NYECKHE U XUMUYECKUE CBOICTBA (B3aMMOAECHUCTBUE CO HICIOYHBIMU
MeTaJljlaMH, KaueCTBEHHAsl PeaKIlis Ha MHOTOaTOMHbIe criupThl). [leficTBue Ha opranu3M yenoBeka. [[puMeHeHue riaumepruHa U 3TUICHTITUKOJIS.

®deHo: CTpOEHUE MOJIEKYIIBI, (PU3NYEeCKHe U XUuMHUecKue cBoiicTBa. TokcuunocTs (eHomna. [Ipumenenue penona.

Anpaerunpl U kemowusi. DOpMambACTU, aleTaTbACTUI: CTPOEHUE, (U3NYECKUE W XUMHUYECKHE CBOWCTBA (pEaKklIUU OKHUCICHHUS |
BOCCTAHOBJICHHSI, KAU€CTBEHHBIE PEaKI1N), IOJy4eHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpefeNbHbIe KapOOHOBbIE KUCIOTH. MypaBbuHAs U YKCYCHasi KUCIOTBI: CTpOCHHE, (PU3HUECKUEe U XMMHUYECKUE CBOMCTBA
(cBoiicTBa, OOmMe IS Kilacca KHUCIIOT, peakuus dSTepuduxarmu), moinydyeHue u npumeHeHwe. (CTeaprHOBas W OJEUHOBAs KHUCIOTHI Kak
MPEICTABUTENH BBICIIUX KapOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBHE.

Crnoxxabie 2pUpbl Kak MPOU3BOIHBIE KapOOHOBBIX KUCIOT. [ uaponu3 crnoxHbix 3¢upos. Kupel. ['uaponus xupos. [Ipumenerune xKupos.
buonornueckas poJib JKHPOB.

YrneBoabl: cocTaB, KilacCH(PUKAIUs YTIeBOAOB (MOHO-, AW- M TMOJNMcaxapuibl). [ TIOKO3a — MPOCTEUIINIT MOHOCAXapua: OCOOCHHOCTH
CTPOCHHS MOJEKYIbI, (U3NYECKue U XMMHUYECKUE CBOWCTBa (B3ammojeicTBue ¢ ruapokcunom menu(ll), okucieHne aMMUAYHBIM PAacTBOPOM
okcupa cepedpa(l), BocctaHoBIeHHE, OpPOKEHHE TIIFOKO3bl), HAXOXKICHUE B IPUPOJIC, MPUMEHEHHUE, Orosiornueckas poib. dotocunte3. OpykTosa
KaK U30Mep TIIFOKO3bI.

Kpaxman u nemntono3a kak npupojiHbie noauMepsl. CTpoeHrne KpaxMaia U 1eJUTi0s103bl. DU3nueckre 1 XMMUUYECKHE CBOMCTBA Kpaxmaa
(Truzponu3, KaueCTBEHHAs! PEaKLUsl C UOJOM).

DKCrepuMEHTAIbHBIE METOJbl W3YYEHHUs BEIIEeCTB M WX MPEBpalleHH: MpoBedeHHe, HAOII0JeHHE U ONMUCaHHE JEMOHCTPALMOHHBIX
OTIBITOB: TOPEHUE CIIMPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIIUPTOB (OKUCIEHHE dTaHoJa okcuaoM Meau(1l)), MHOroaTOMHBIX CIIUPTOB
(B3aumoperictBue raunepuna ¢ ruapokcuaom menu(ll)), anpaernnoB (OKMCIEHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u rugpoxcugom
menu(Il), B3aumoeicTBrE KpaxMaia ¢ HOJI0M), POBEICHHE TPAKTUYECKON paObOThI: CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérhrle 3amaun.

Boruncnenuss mo ypaBHEHHMIO XMMHMYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEUIECTBA WJIM MPOIYKTa PEaKLIHUU I10
W3BECTHBIM Macce, 00BEMY, KOIHMUECTBY OJHOTO U3 MCXOHBIX BEIIECTB WM MPOYKTOB PEAKIUN).

A3oTcozepkalue OpraHndeckue COeAMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(OTepHbIe OpraHu4eckre coeuHeHns. Ou3nyeckue 1 XUMUYeCKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe MIULHUHA).
buonornueckoe 3HaueHHE aMMHOKHUCIOT. [lenTumpl.



benku kak TpHpPOAHBIE BHICOKOMOJICKYJISPHBIE coenuHeHUs. [lepBuyHas, BTOpUYHAs W TPETUYHAS CTPYKTypa OeinkoB. XHUMHUYECKUE
CBOWMCTBA OEJIKOB: TUAPOIIN3, IEHATYPAIIHSI, KAUECTBEHHBIC PEAKITNN HA OCIIKH.

DKCrepUMEHTAIbHBIE METOJbl M3y4YEHHUS BEUIECTB W WX INpPEBpalleHU: HAOIIOEHHE U OINHCAaHUE JIEeMOHCTPALIMOHHBIX OIBITOB:
JieHaTypalus OeJIKOB IPU HarpeBaHHUH, IBETHBIE PEaKI[UU OEIKOB.

BbicokomosiekyIsipHbIe cOeTHHEeHU s

OCHOBHbBIE TIOHATHS XVMHH BBICOKOMOJCKYISPHBIX COSAMHEHUN: MOHOMEp, IMOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPH3AIUH,
cpenHsis MoJieKysgpHas Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJMMEPU3aIIHs U MOJUKOHCHCAIIHS.

DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUsl BEIIECTB M HMX IpEBpallleHuH: O3HaKOMJIEHHE C oOpa3laMu MPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIe CBS3U.

Peanu3arus MeXMIpeIMETHBIX CBSI3€H NP U3yUYEeHUU OpraHnyecKoil xumuu B 10 Ki1acce OCyIIeCTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYYHbBIX MMOHATHUH, TaK U MOHITHUMN, SBJSIOUINXCS CUCTEMHBIMU JJIs1 OTJIEIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE TIOHATHA: SBJICHHE, HAay4YHbIH (aKkT, TUIOTE3a, 3aKOH, TEOpUs, aHaJIU3, CHUHTE3, KiIaccudukarus,
NEPUOIMYHOCTD, HAOIIOIEHNE, U3MEPEHUE, SKCIICPUMEHT, MOJCTUPOBAHHE.

dwuszuka: MaTepusi, SHEPTUs, Macca, aTOM, SJIEKTPOH, MOJIEKYJIa, JHEPTeTUUECKUN YPOBEHB, BEIIECTBO, TENI0, 00BEM, arperaTHOE COCTOSTHUE
BelIeCcTBa, (PU3NUECKHe BETUYHHBI U €IMHUIBI UX U3MEPEHUS.

buonorus: xnerka, opraHusMm, Ouocdepa, oOMEH BeIIECTB B OpraHm3Me, (OTOCHHTE3, OMOJOTHYECKH aKTHUBHBIE BemiecTBa (Oenkw,
YTIEBOJIBI, JKUPBI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMAEMBIE, TOTLINBO, PECYPCHI.

TexHonorus: MUIEeBble TPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIKE CPENICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MpenapaThl,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHWHN HA BA3OBOM YPOBHE CPEJHEI'O OBHIETI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOy4YalOIMIMMHUCS TPOTpaMM CpeaHero oolmiero obpa3oBaHus
(JIMYHOCTHBIM, METAINpPEeIMETHBIM U TpeaMeTHbIM). HaydHo-mMeToandeckoil OCHOBOWM aiisi pa3pabOTKM IIAHUPYEMBIX PE3YJIBTaTOB OCBOCHUS
IPOrpaMM CPEIHEro o0Iero 00pa3oBaHus ABISIETCS CHCTEMHO-ESITEIbHOCTHBII MOIXOI.

B cooTBeTCcTBUU C CHCTEMHO-IEATENFHOCTHBIM TIOJIX0/I0M B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MpeaMeTa « XUMHsD) Ha YPOBHE
cpeaHero o01ero oopa3oBaHusl BbIICICHBI CIEIYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYyJaIOUIMMHUCS POCCHHCKOM TpaKTAHCKOW WAEGHTHUYHOCTH — TOTOBHOCTM K CAaMOpPa3BHUTHIO, CaMOCTOSITEIBHOCTH H
CaMOOTIpEICIICHHIO;

HaJIMYMe MOTHUBALIUU K 00YYCHHIO;

IIEJICHANPABICHHOE Pa3BUTUE BHYTPEHHUX YOEKJCHUN JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IEHHOCTEH M MCTOPHYECKUX TpaauLuil 6a30BOi
HAaYK{ XHUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATbCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH,
MPUCYLIIMHU LEJIOCTHON CUCTEME XUMUYECKOTO 00pa30BaHuUs;

HAJINYHME IPABOCO3HAHUS SKOJIOTUYECKON KYIbTYPhI U CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIC IJIaHBbI.

JIMYHOCTHBIE PE3yAbTAThl OCBOCHUS NpeAMEeTa «XUMHS» JOCTUTAIOTCS B EIUHCTBE Y4eOHOW W BOCHHUTATEIBHOM ESTEIHHOCTH B
COOTBETCTBUHM C T'YMAaHUCTHYECKUMH, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH ILEHHOCTSMH M HACAIAMH POCCHIICKOTO T'Pa’kAaHCKOTO
o0IiecTBa, MPUHATHIMU B OOILIECTBE HOPMAMM M IPaBHJIAMH TOBEACHUS, CIIOCOOCTBYIOIIMMH IIPOLIECCAM CaMOIIO3HAHMS, CaMOPa3BUTHS H
HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YUAIOIIUXCS.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHUS NpeaMeTa «XUMHS» OTPaXaloT CPOPMUPOBAHHOCTH ONBITA IMO3HABATEIBHOM M MPAKTHYECKOMN
IEATeNFHOCTH 00YJaIOMNXCs TI0 peai3anny MPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMSL:

0CO3HaHMS 00YYAIOIIUMUCS CBOMX KOHCTUTYITMOHHBIX MPaB M 003aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPAaBOMIOPSIKY;

NPEACTAaBICHNS O COIMATIBHBIX HOPMaxX M MPAaBIJIAX MEXJINYHOCTHBIX OTHOIICHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NESTENbHOCTH TPH CO3JAaHUH YUEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M ITO3HABATEIBHBIX 3ajad,
BBITTOJIHEHUH XUMHYECKHX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMAaTh M MPUHUMATh MOTUBBI, HAMEPEHUS, JOTMKY M apryMEHThI APYTUX MpPU aHAIW3€ Pa3IUYHBIX BUIOB Y4eOHOU
IEATeNbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS:



[IEHHOCTHOTO OTHOIIICHUS K UCTOPUIECKOMY M HAyYHOMY HACJIEIUIO0 OTCUECTBEHHOW XUMUM;

YBaXKCHHsI K TIPOIIECCY TBOPUYECTBA B 00JACTH TEOPUU U MTPAKTUUECKOTO MPHUMEHEHHUS] XUMUH, OCO3HAHUS TOTO, YTO JOCTHKCHHS HAYKH €CTh
pe3yNbTaT ATUTENbHBIX HA0MI0IEHUH, KPOMOTIUBBIX IKCIEPUMEHTAIbHBIX TIOMCKOB, IIOCTOSIHHOTO TPYy/1a YU4EHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENbHBIX MOTHUBOB B MOJYYEHHH U IMOCIEAYIONIEM aHajdu3e MH(QOpMalHuHu O MepeAOBbIX JOCTH)KEHUSX COBPEMEHHOI
OTE€UYECTBEHHOM XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallUM, CBSI3AHHBIE C XMMUYECKUMU SIBICHUSMHU, U MPUHUMATh OCO3HAHHBIE DPELICHUS, OPUEHTUPYACH Ha
MOpaTbHO-HPABCTBECHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHWBAaTh CBOE TMOBEJCHHUE W TOCTYIKH CBOMX TOBApHUIIEH C MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE
MOCJIEACTBHUM 3TUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbA:

MOHUMAHUS IICHHOCTEH 370poBOro M Oe3omacHOro oOpa3a KW3HU, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY
(bU3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

co0roieHus paBuIl 0€30MacHOro oOpalleHus ¢ BEIeCTBaMU B OBITY, TOBCEIHEBHOM KU3HU U B TPYJOBOM AESITEIbHOCTH;

MOHUMAaHUS LIEHHOCTH MPaBUJ HHAWBUYAJbHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEJCHHUS B CUTYAIUSAX, YIPOKAIOUIUX 30POBBIO U
JKU3HU JIIOACH;

OCO3HAHUS MOCIEACTBHIA U HEMPUITHS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS ATKOTOJIs, HAPKOTUKOB, KYpEHHs);

5) Tpya0BOro BoCIMTAHMSA:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATENbCKON EATEeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUAAX
JeSITeNbHOCTH,

YCTaHOBKH Ha aKTUBHOE YJaCTHE B PEIICHUU MPAKTHUECKUX 3a7a4 COIMATbHOW HAIIPABIEHHOCTH (B paMKax CBOETO KJIacCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUYeHHI0 Tpodeccuil pa3inyHoOro poja, B TOM YKCIIE Ha OCHOBE MPUMEHEHHUS MTPEeIMETHBIX 3HAaHUH M0 XUMHUH;

yYBaXXeHHUsI K TPYLYy, JIOJSIM TpyJAa U pe3yjabTaTaM TPYJOBOH AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBUAYaJbHOW TpPAeKTOpPHM oOpa3oBaHMs, Oyaymied mpodeccuu U peanu3aluud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CITIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIeCcTBa;

6) 3K0J10rM4YeCcKOro BOCIMTAHMS:

AKOJIOTMUYECKH 11€71€cO00pa3HOro OTHOILIEHUS K IPUPO/JIe, KaK MCTOYHUKY CYIIECTBOBAaHUS XKU3HU Ha 3eMIie;

MOHUMAHUS TIO00ATBHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM, BIUSHUS SKOHOMHYECKHX IPOIECCOB HAa COCTOSHHUE MPHUPOIHON U
COLIMAJIBHOU CPEJIbL;

OCO3HaHHUs HEOOXOUMOCTH UCIOIB30BaHUS JOCTIXKEHUN XUMHHU [Tl PEIIEHUs BOIPOCOB PAIllMOHATIBHOTO MPUPOA0NOIBL30BAHNUS;



aKTUBHOTO HEMPHUATUS JEHCTBUH, NMPHUHOCSIIMX Bpel OKPYXKAaloIled NpUpPOTHOW cpene, YMEHHS HpOTHO3MPOBATh HEOIAaronpusTHbIC
HKOJIOTUYECKHUE TTOCIIEACTBUS MPEANPUHIMAEMBIX JICHCTBUIA U MPEIOTBPAILATh HX;

HAJMYUS Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, 3KOJOTHYECKONW KYyJIbTYpHI, ONBITA JESITEIBHOCTH SKOJOTHMYECKOH HAIpaBICHHOCTH,
YMEHHSI PYKOBOACTBOBATHCSI MMM B IIO3HABATEIbHOW, KOMMYHHKATHBHOW M COLMAIBHON IPAaKTUKE, CHOCOOHOCTH M yMEHHS AaKTHBHO
MPOTHUBOCTOATH MICOJIOTHH XeMO(poOuH;

7) HeHHOCTH HAYYHOT'O MO3HAHUS:

cpOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOH MTPAKTUKH;

NOHUMAHUS CHenn(UKN XMMUM KaK HayKH, OCO3HaHUS €€ poiau B (OPMHUPOBAHHWU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3MaHUH
LEJIOCTHOTO TPEJCTAaBICHHUsI 00 OKpYXarollleM MHpEe KaK O €IMHCTBE NPHUPOJAbI U YEIOBEKa, B MO3HAHWU NPHUPOIHBIX 3aKOHOMEPHOCTEH M
peleHn: mpodIeM COXpaHEHHs IPHUPOTHOTO PABHOBECHUS;

yOSXKIEHHOCTH B 0COO0H 3HAUMMOCTH XMMUH JJIsI COBPEMEHHON IUBHIIM3ANH: B €€ TyMaHUCTHUECKON HANPAaBICHHOCTH W BAXHOH POJIH B
CO3JJaHMU HOBOW 0a3pl MaTepHAIbHOM KyJIbTYpBl, PEHICHUH TJI00ATbHBIX MNpPOOIEM yCTOWYHMBOTO pa3BUTHSA YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIEBON M HKOJIOTHUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEYeHNH YCIOBHI YCHEIIHOTO TPYa U SKOJOTHYECKU
KOM(DOPTHOM JKU3HH KaKJOTO YWiIeHa O0IIecTBa;

€CTECTBEHHO-HAyYHOH I'PaMOTHOCTH: NMOHMUMAHUS CYIIHOCTH METOJIOB MO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH
UCTIONIF30BATh IOJTydaeMble 3HAHUS Ul aHAIN3a U OOBSCHEHUS SBJICHUH OKPYXAIOUIETO MHPa M MPOMCXOASIIMX B HEM H3MEHCHHMH, YMEHHS
nenaTb 000CHOBAaHHBIC 3aKIIOUEHHS HA OCHOBE Hay4HBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LENIbIO OTYYECHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS JUIsl PELICHHSI TPOOJIEM B pealibHBIX KU3HEHHBIX CHUTYalHAX;

MHTEpeca K MO3HAHUIO U HCCIIEA0BATEIBCKON A TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BaHHMIO M caMOOOPA30BAHUIO, K aKTUBHOMY ITOJy4CHHIO HOBBIX 3HAHHMH 0 XUMHU B
COOTBETCTBHUH C )KMU3HEHHBIMU OTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3InyHbIX cepax npodecCHOHAIbHON AeITEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS YUEOHOTO MpenMeTa « XUMHUsI» Ha YPOBHE CPETHET0 00IIEero 00pa30BaHMs BKIIOYAOT:

3HAYUMBIC 711 (HOPMHUPOBAHHS MHUPOBO33PEHHUS OOYYAIOIIMXCS MEXAUCIUILTUHAPHBIE (MEXKIPEeIMETHBIC) OOIeHAyYHbIC TOHATHS,
OTpakKarolllye LEJOCTHOCTh HAYyYHOM KapTHHBI MUpa M CHEIU(HUKY METOIOB IMO3HAHWSA, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwus,
BEIIECTBO, DHEPTHUs, SIBICHHE, NPOIECC, CUCTEMa, HAYYHBIH (aKT, MPHUHIHUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIECIOBAHHE,
Ha0II0/IeHNe, U3MEpPEHNE, YKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJibHbIe y4yeOHbIe JeHCTBHs (IIO3HABaTelbHBIE, KOMMYHUKATHUBHBIC, PpEryJISTUBHBIC), oOecrmeynBaromue Q(opMUpPOBaHUE
(YHKIIMOHATBFHOM IPAMOTHOCTH M COITUAIEHON KOMITETEHITUU 00yYarOIINXCs;



CIOCOOHOCTH OOYYArOIMXCs MCIOJIB30BaTh OCBOSCHHBIC MEXIUCIUIUTHHAPHBIC, MEPOBO33PEHUCCKIE 3HAHUS W YHUBEPCAIbHBIE YUeOHBIC
JEUCTBUSA B IO3HABATEIBHOW U COLIMAIIBHON ITPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU YYEOHBIMH ITO3HABATEIHHBIMH, KOMMYHUKATHBHBIMH |
PEryJIITUBHBIMU JCHCTBUSIMH.

OBJajieHHe YHUBEPCAIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a3oBble JIOTHYecKHE AeiiCTBUS:

CaMOCTOATENLHO (hOPMYITHUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpEeACNATh 1eNu JEATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUM HMX JOCTUKEHHUS, COOTHOCUTH PE3YIbTaThl AEATEIBHOCTH C
MMOCTaBJICHHBIMU LEIISIMHU;

WCIIO0Ib30BaTh MPU OCBOCHUH 3HAHUM MPUEMBI TIOTUUECKOTO MBIIIJICHUS — BBIIEATh XapaKTepHbIC TPU3HAKHU MOHATUN U YCTAHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IJIs1 OOBSICHEHHS OTJEIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMSI M KPUTEPUHU TSI KJIACCU(UKAITUN BEIIECTB U XMMUYCCKUX PEAKITU;

YCTaHABIIMBATh MPUYNHHO-CIJICJICTBEHHBIE CBA3U MEXKAY NU3YyUaeMbIMU SIBICHUSMH;

CTPOUTH JIOTUYECKHE pPACCYKIEHUs (MHIYKTHBHBIC, NEAYKTUBHBIC, MO AHAIOTHH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSAX, (POPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHUS,;

MPUMEHATh B MPOIECCE TO3HAHUS, HCIONB3YeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MPeoOpa3OBBIBATh MOJEIbHBIC
MPE/ICTABICHHS] — XUMUYECKHI 3HAK (CUMBOJI) JIEMEHTA, XUMHUUYeCcKas (opMylia, YpaBHECHHE XUMHUYECKON peakluy — MpU PEIICHHH y4eOHBIX
MO3HABATENbHBIX M TPAKTUYECKUX 3a7ad, NMPUMEHSITh Ha3BaHHbIE MOJIEIbHBIC MPEICTABICHUS JUISl BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEHIECTB U XUMUYECKHX PEAKIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUSI:

BJIAJIETh OCHOBAMH METOJI0B HAYYHOI'O IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUN;

(hopMyIIMpOBATh LETU U 33]]a91 UCCIIEIOBAHUS, UCIIOIH30BaTh MIOCTABICHHBIC U CAMOCTOSITENILHO COPMYITUPOBAHHEIE BOIIPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /sl (JOPMUPOBAHUS TUIIOTE3BI 110 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

BJIaJIETh HAaBBIKAMU CaMOCTOATEJIBHOTO IUUIAHUPOBAHUS M TMPOBEACHUA YYECHHYECKUX HSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMS
HaOIII0IaTh 332 XOJIOM TIPOIecca, CaMOCTOSITENIbHO MPOTHO3MPOBATh €r0 pPe3ynbTar, (HOpMyIHpPOBATh OOOOIICHHWS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHMUS, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

MpuoOpeTaTh OIBIT YYCHHYECKOM MCCIIEeIOBATeIbCKOM M TMPOCKTHOM JEATEIBHOCTH, NPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTEJIBHOMY MOMCKY METOJI0OB PEHICHUS TPAKTUUYECKUX 3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJ0B MTO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATLCS B PAa3IMYHBIX HCTOYHHKAX WHGOpMAuu (HAyYHO-TIOMYJISpHAS JHTEpaTypa XUMHYECKOTO COJCp)KAHUs, CIIPaBOYHBIC
nmocobust, pecypcel MHTEpHeTa), aHaNMM3UpoBaTh HHGOPMAIMIO PA3JIMYHBIX BHAOB U (OPM MPEACTABICHUSA, KPUTHYECKU OIICHUBATH €&
JIOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;



(hopMyIIMPOBATh 3aNPOCHI U MPUMEHSTH PA3IMIHBIE METOIBI PU TOUCKE M 0TOOpEe MHPOPMAITUU, HEOOXOAUMOM IS BHIITOTHEHUST YISOHBIX
3a7a4 ONPEIEIEHHOTO TUIIA;

MPUOOPETATh OMBIT UCIIOJIB30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PAa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOMpATh ONTUMANbHYIO (OpMY mpeacTaBieHus WHopManuu (CXxeMmbl, TpaduKu, ITuarpamMMmbl, TaOIWIbI, PUCYHKH U
Ipyrue);

MCIOJIb30BaTh HAYYHBIH A3BIK B KAYECTBE CPEJCTBA MPH paboTe ¢ XUMUYECKOH MH(OpMAIIHel: MPUMEHATh MEeXIpeAMeTHbIE ((pusnueckue u
MaTeMaTUYeCKHe) 3HAKH U CUMBOJIBI, (OopMyITbl, aO0peBUATYPHI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISIAHOCTH.

OBiajeHne YHMBEPCAILHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ AWANOra W/WiIM IUCKYCCHM, BBICKA3bIBaTh HAEH, (POPMYIUpOBaTH CBOU
MIPEIJIOKEHUSI OTHOCUTEIHLHO BBITIOJHEHUS MPEVIOKEHHOM 3a1auu;

BBICTYIIATh C MPEe3eHTAIel pe3yIbTaToOB M03HABATEIBHON JIEATEIbHOCTH, MOIYYEHHBIX CAMOCTOSITENIbHO MIIM COBMECTHO CO CBEPCTHUKAMHU
IIPpU BBIIIOJIHCHUU XUMHWYCCKOI'O 3KCIICPUMCHTA, HpaKTquCKOﬁ pa6OTI>I 10 UCCJIECAOBAHHNIO CBOMICTB HN3ydacMbIX BCHICCTB, pCain3aliun y‘I€6HOFO
poeKTa ¥ (GOPMYIHUPOBATEH BBIBOJBI IO PE3yabTaTaM MPOBEAEHHBIX UCCIICAOBAHHUM IMyTEM COTIacoBaHMs MO3UIUI B X0A€ 00CYKIeHUS 1 0OMeHa
MHEHUSIMHU.

OBnaeHne YHMBePCAJIbHBIMH PerysiTUBHBIMU JAeiiCTBUSIMM:

CaMOCTOATCIIBHO IJNIAHUPOBATH U OCYHICCTBJIATH CBOIO IMTO3HABATCIBHYIO ACATCIIbHOCTD, OIPCACIIAA eé eI 1 3aJa4u, KOHTPOJIUPOBATH U 110
Mepe HeOOXOMMOCTH KOPPEKTHPOBATH MpEAaraeMblil alrOpUTM JACHCTBUI MPH BBITOJHEHUH y4eOHBIX U MCCIEIOBATENbCKHUX 3a/1a4, BHIOMPATh
HauboJee 3QPeKTUBHBIN CIOCO0 UX pEeUIeHHs ¢ YUETOM MOIYYEHHsI HOBBIX 3HaHUM O BELIECTBAX U XUMUYECKUX PEaKLUAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AESITETbHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbHI
10 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOCHUA Kypca «OpraHudeckas XuMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUN O XMMHUYECKOH COCTABISIONICH E€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, POJIM XHMHH B IO3HAHHUU
SABJICHUA TPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI JHYHOCTH, €€ (DYHKIIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOOUMOHN JUIS PELICHHUs
MPAKTUYECKHX 3a/1a4 U IKOJOTMYECKH 0OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IIPUPOIHOM Cpeie;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOIIOJIArAIONIUE MOHATHS (XMMUYECKHM 3JIEMEHT, aTOM, JIEKTPOHHAs
000JI0YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, AJIEKTPOOTPHUILIATEIILHOCTh, XUMUYECKasi CBSA3b, CTPYKTypHas ¢popmyna (pa3BEpHyTas U COKpaliéHHas),
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YITIEpOIHBINA CKeleT, PyHKIMOHAIbHAS TPYINa, paauKall, H30MEpHsl, U30MEPbl, TOMOJIOTUYECKUHN P,



TOMOJIOTH, YTJIEBOJAOPOIBI, KHCIOPOA M a30TCOACpXKAIlUe COSAMHEHHS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIC
COCIMHEHMS); TEOPUHM M 3aKOHBI (TEOpUs CTPOCHHS OpraHudeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3BIK XMMHHU; MHUPOBO33PEHUCCKUE 3HAHWS, JIS)KAIINE B OCHOBE NMOHMMAHUS MPUYUHHOCTH U CHCTEMHOCTH
XUMAYECKHX SIBIICHUH, (PAaKTOIIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTABE, IMOJIyYCHUH U O€301IaCHOM HCIIOJIb30BAHUH BAKHEHIITMX OPTaHUYCCKUX
BCIIIECTB B 6I>ITy n HpaKTHHGCKOﬁ ACATCIIbHOCTH YCJIOBCKA,

c(OPMHPOBAHHOCTh yYMEHHUH BBIABIATH XapakTepHbIC TNPU3HAKK TOHSATHH, YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIHE MTOHATHUS TIPU OMTUCAHUN COCTaBa, CTPOCHUS M MPEBPAIICHUI OPraHMYECKIX COCAMHEHHUIA,

Cc(OPMHPOBAHHOCTh YMEHHUH WCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JUISI COCTABJICHUS MOJICKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoON) (GOpMyJZl OpraHMYECKHX BEUIECTB M YPABHEHHH XUMUYECKUX PEaKIUi, N3rOTABIMBATH MOJIEIH MOJEKYJI OPTraHMYECKUX BEIIECTB
AT WJTFIOCTpAaluU UX XUMHUYCCKOTO U TPOCTPAHCTBCHHOTO CTPOCHUS

C(OPMHPOBAHHOCTh YMEHHWI YCTaHABIMBATH NPUHAIJICKHOCTh HM3YyYCHHBIX OPTaHWYECKHUX BEHIECTB IO WX COCTAaBy W CTPOCHUIO K
OTIpeNIeIEHHOMY KJIACCY/TPYIIE COSAUHEHHH (YTIIEBOIOPOIBI, KUCIOPOI U a30TCOJACPKAIINE COCTUHECHNUSI, BBICOKOMOJICKYJISIPHBIC COCIMHEHN),
JaBaThb MM Ha3BaHus no cucremarndeckod HoMmeHkiarype (IUPAC), a takke npuBOIUTH TPUBHAJIbHBIE HA3BaHMsI OTACIBHBIX OPraHMUYECKUX
BEIIECTB (3TWJICH, MPONHJICH, aleTHJICH, 3THUJICHTIUKOIb, TIHLIEPHH, (HeHO, (OopMabAerull, aleTalIbJerua, MypaBbUHAs KUCIIOTa, YKCYCHas
KHCJIOTa, OJICMHOBAsI KUCIIOTa, CTEApUHOBAsI KHCJIOTA, TIII0K03a, PPYKTO3a, KpaxMall, eJUTI0I03a, TIIHIINH ),

C(OPMHPOBAHHOCTH YMEHUS ONPEICIISATh BHII XUMUYECKOH CBSI3M B OPTAaHUYECKHUX COSMHEHHX (OJMHAPHBIC U KPAaTHBIC),

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHSATH MOJOKEHHUS TEOPUU CTPOCHUs opraHuyeckux BemiectB A. M. byrnepoBa ans oObsicHeHUs
3aBHCHMOCTH CBOWCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHHUSI MACChI BEIIECTB;

Cc(OPMHPOBAHHOCTh YMEHHU XapaKTEpU30BaTh COCTaB, CTPOCHHUE, (PH3UUECKHUE W XMUMHYECKHE CBONCTBA THIMYHBIX IPEICTaBHTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, dTUJICH, MPOIWIICH, alleTHIIeH, OyTanueH-1,3, MeTunoyTanuen-1,3, 6eH3011, METaHOI,
3TAHOJI, HTWICHIJIMKOJIb, TIIMLEPHUH, (PEHOI, alleTaldbIerul, MypaBbUHas U YKCYCHasl KUCIIOTHI, IJII0OKO03a, KpaxMall, IeJUTI0NI03a, aMUHOYKCYCHasI
KI/IC.HOTa), HWINTIOCTPUPOBATE TCHCTUYCCKYIO CBA3b MCKAY HUMH YPABHCHHUAMU COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaHHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHWUKH YIJIEBOJIOPOIHOTO ChIpbs (HE(PTh, MPUPOIHBIA Ta3, Yrojb), CHOCOOBI HX
nepepaboTKH U MPAKTHYECKOE MPUMEHEHHUE MMPOTYKTOB MEPEepadOTKY;

c(hOPMUPOBAHHOCTh YMEHHUH MPOBOIAUTH BBIYHCICHUS M0 XUMHUYECKUM YpaBHEHUSIM (Macchl, 00bEéMa, KOTMYECTBA MCXOJHOTO BEIIECTBA
WJIH TIPOJIYKTA PEAKIIMH IO U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJJHOTO U3 MICXOTHBIX BEUIECTB WM MPOITYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHHUH BIIAJETh CHUCTEMOH 3HAHHWI 00 OCHOBHBIX METOJaX HAYYHOTO ITO3HAHMS, WCIOJIb3YEMBIX B XHMHU TpPHU
HU3YUCHUU BCHICCTB U XUMHUYCCKUX SIBJICHUU (Ha6JHOI[eHI/Ie, HU3MCPCHUC, DKCIICPUMCHT, MOI[GJII/IpOBaHI/Ie), HUCIIOJIB30BAaTh CUCTCMHBIC XUMHNUYCCKUC
SHAHUA OJId ITPUHATUSA peHleHHfI B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCIICCTBAMU U UX NIPUMCHCHUCM,

c(OPMHPOBAHHOCTH YMEHUH COOJIOATH MTPAaBHJIA MTOJIb30BAHM XUMHUECKOW MOCYIOH U Ta00paTOPHBIM 000pYIOBAaHHEM, a TaK)Ke TpaBUIIa
oOpalIeHus C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKITUSIMH IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKHIX OIBITOB;



c(hOpPMUPOBAHHOCTh YMEHUW IUTAHUPOBATh M BBIMIOJNHATH XUMHYECKHA SKCIEPUMEHT (MIPEBPALICHUS OPraHMYECKUX BEIIECTB MPHU
HarpeBaHWM, TMOJTYYCHHE JSTWJICHA M HM3y4YCHHE €ro CBOMCTB, KaUeCTBEHHBIC PEAKIMU OPTaHWYECKHX BEIIECTB, ICHATYpalus OCIKOB MpHU
HarpeBaHUH, IBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBHUH C MPABHJIAMHU TEXHUKH 0€30MMaCHOCTH MpH OOpaIICHUH ¢ BEIICCTBAMHU M JJaOOPATOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YNbTaThl XWMHUYECKOTO SKCIIEpHUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX pEaKIUil H
(hOopMyIHpPOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUU KPUTHUYECKH AHATU3UPOBATh XUMHUYECKYI0O HH(POPMAIUIO, TIOTy4aeMyl0 M3 Pa3HBIX UCTOYHHKOB (CpeacTBa
MaccoBoi nHpopmaruu, THTEpHET U IpyTuXx);

c(OPMHPOBAHHOCTh YMEHHIA COOIOAATH MPaBHIIa SKOJIOTUIECKH IIeTIECO00PA3HOTO MOBEICHHS B OBITY M TPYAOBOW IEATEIHHOCTH B IIEIISX
COXPAaHEHHUS CBOETO 3JI0OPOBBSI U OKPY’KAIOIIEH MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTH BO3JCUCTBUS Ha KUBBIE OPTaHU3MBI OMpPEIEIEHHBIX
OpPraHMYECKUX BEIECTB, MOHUMas cMbich mokaszarens [1/IK, moscHATh Ha mpuMepax CHocOObl YMEHBIICHHUS U MPEIOTBPAICHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

IUIT OOYYaIOIMXCS C OrPaHUYECHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI: YMEHHE MPHUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUI;

JUTSL CIICTIBIX U CIA0OBUASIINX OOYYArOIIMXCS: YMEHHUE UCIOIB30BaTh pelbeHO-TOUCUHYIO cucTeMy obo3Hadenwmii JI. Bpaiinsg nns 3anucu
XUMHUYECKUX (HOPMYII.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KonuyectBo yacos DJIEKTPOHHBIE JleAATeIbHOCTH YUHTEJIsl ¢ y4eTOM
Ne HanmeHnoBaHue pasjie/ion (uupoBbIe) padoueii nporpaMMbI BOCIHTAHHUS
Kontp. IIpakr.
n/n U TeM NPOrpamMMbl Beero oOpa3oBaTe/ibHbIE
pador pador
pecypcsl
Pa3nes 1. Teopernyeckue 0OCHOBBI OPraHN4YeCKOH XUMUH
Bbu6nuoreka [JOK oOmeHne ¢ JIeTbMH; TPUMEHEHUE
https://educont.ru/?utm_source= IPYIIOBOIl PaGoTHL, PabOTH B IMapax,
. eljur IPUEMOB KOMaHIHON pabOThI
[Ipenmer oprannueckoin
11 xumnH. Teopus cTpoeHns 3 . https://edu.skysmart.ru/
OpPTaHMYECKUX COCIUHEHUM https://resh.edu.ru/
A. M. bytneposa
https://uchi.ru/
HWroro no pazneny 3
Pa3znen 2. YrieBoaopoanbl
Bbubnuorexa LIOK YCTAHOBJIEHUE JOBEPUTEIBLHBIX
OTHOIIICHUM, aKTHBU3AIHS
: ? = .
ht_tps.//educont.ru/ 2UtM_SOUICe=  3papatenbHOM JEATETbHOCTH;
eljur YCTaHOBKA Ha aKTHBHOE y4acTHE B
51 [IpenenbHBIE YTIEBOJOPOIBI 5

— aJIKaHbI

https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

PEIICHUHU IMPAKTUYCCKUX 3a1a4
TEXHOJIOTHYSCKON HAIpaBJICHHOCTHU




Bbu6nuorexa [JOK

https://educont.ru/?utm_source=
eljur

HAXOXJICHWE IICHHOCTHOTO  acleKTa
yqeOHOTO 3HaHUA © HHGOPMAIIH,
o0ecrieyeHHe €ro  TOHUMAaHHSI |
nepeKUBaHUS 00YIAOITUMHUCS

HenpenensHueie
2.2 YIJICBOLOPO/IBL: AIKEHBI, https://edu.skysmart.ru/
alKaHCHBL, aIKHHBI https://resh.edu.ru/
https://uchi.ru/
Bu6mrorexa [{OK Oropa Ha IEHHOCTHbIE OPUEHTHUPHI
dbopMUpOBaHUE YBAKUTEITHHOTO
https://educont.ru/?utm_source= 1o menms k QYKHM HAEM;
eljur dbopMHpOBaHHE OCO3HAHHOTO BHIOOpA
53 Apomarnyeckue https://edu.skysmart.ru/ Oynyuieit npodeccun; MHULUMPOBAHUE
yriaeBoaopoabl U IOJJECPIKKaA HCCIIEIOBATEIIHLCKOM
https://resh.edu.ru/ NESTETPHOCTH
https://uchi.ru/
bu6mmorexa [IOK HaX0KIECHUE [IEHHOCTHOI'O acIlieKTa
e¢OHOr0 3HaHMS U UH(POpPMALINH,
https://educont.ru/?utm_source= v dop
eljur obecrieueHrne ero NOHUMaHus 1
IIpuposHbie HCTOYHUKH nepeXKUBaHUS 00YIaIOIUMHCS
2.4 YTJIEBOJOPOJOB U UX

nepepaboTka

https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/




Hroro no pazueny 13
Pa3nen 3. Kuciopoacoaep:xaniue opranniecKue coeTUHEeHNs
bubmunoreka IIOK HaXO0XXICHUE IIEHHOCTHOIO AacIIeKTa
https://edu.skysmart.ru/ yqe6Hor0 3HAaHUS U I/IH(l)OpMaHI/H/I,
o0OecrieueHHe €ro TIMOHUMAHUS U
3.1 Cruptsl. DeHon 3 https://resh.edu.ru/ nepeKuBaHus 00yJaroIuMucs
https://uchi.ru/
ommopa Ha CHHOCTHBIC OPUCHTUPHBI
bu6nmmoreka [IOK P H p p
https://edu .Skysmart. ru/ q)OpMI/IpOBaHI/Ie YBAXKUTCIBbHOI'O
OTHOIICHUA K TYyXUM 201(H20%
39 Anbperunsl. Kap6oHoBbIe 7 https://resh.edu.ru/ (GopmMHpOBaHHE OCO3HAHHOI'O BHIOOpA
KACIOTEI. CII0KHBIC 9)UPBI i Oynymiei mpodeccun; HHUIMUPOBAHUE
https://uchi.ru/ .
U TOJAEpXKKa  HCCIeI0BaTEIbCKOM
NEeSITEIIbHOCTH
Bummorexa [OK ollopa Ha LEHHOCTHBIE OPUEHTUPEI
https://edu.skysmart.ru/ (bopmuposanue YBKHUTCILHOTO
OTHOIICHUA K TYyXKUM
3.3 VTIeBOIbI 3 1 https://resh.edu.ru/ uaesaM;pOpMUPOBAHUE  OCO3HAHHOTO
i BBIOOpaA Oynmymiei npodeccuu;
https://uchi.ru/
UHUIIUUPOBAHUE u MoJJIepKKa
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH
Hroro no pazueny 13
Pa3nen 4. A3oTcoaepskaniue opraHu4ecKue coeJUHEeHHUs
4.1 AMUHBI. AMUHOKHUCIIOTHI. 3 bubaunoreka IJOK IpUMEHEHHE TPYNIIOBOI paboThI,




benkn

https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

paboTHI B apax, MPUEMOB
KOMaHIHOU pabOThI

Hroro no pazneny

3

Pasznea S. BoicokoMoieKky/JIsIpHbIE COeINHEHUS

[Tnactmaccel. Kayuyku.

bu6nmmoreka [IOK
https://edu.skysmart.ru/

https://resh.edu.ru/

dbopMHUpOBaHKE HABBIKOB
Hy6JII/I‘IHOFO BBICTYIIJICHU,
apryMEeHTUPOBaHMS; OTCTAaUBaHUS
CBOEH TOYKH 3pEHUS

5.1 2
BonoxkHa
https://uchi.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME










MununcrepcTBo npocseuieHus Poccuiickon @enepanuu
MunucTtepcTBO 00pazoBanus CTaBpOIOILCKOTO Kpast

Komurer obpazoBanust anMuHUCTpauu ropoaa CtaBpornosst

MyHununaibHOe aBTOHOMHOE 00111e00pa3oBatesibHOe yupexkaeHue rumuasust Ne 24 ropoja CtaBpomnoJis

WMEHM TeHepan-ienTenanTa roctuuu M.I. A nposa

PACCMOTPEHO COT'JIACOBAHO

Ha 3aCe€IaHuU METOAUYECKOTO 3aMEeCTUTENb JupeKTopa 1o Y BP
OOBEIMHEHUS yUuTENen

€CTECTBEHHOHAYYHbBIX IPEAMETOB H.II. I'epmanoBa

npoTokois oT 29.08.2024 r. Ne 1

PABOYAS [IPOTPAMMA
(ID 5389069)

yueOHoro npeamera «XumMus. ba3zoBblil ypoBeHb)
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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo XMMHHM Ha YPOBHE CpeIHEro odiero oopasoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®@enepanuun», TpeOOBaHUNA K pe3yabTaTaM OCBOCHUS (elepaibHON 00pa3oBaTeNbHON MPOrpaMMbl CpPEeTHETO
obmero obpazoBanus (POIlI COO), mpexacraBieHHbix B dDexepaqbHOM TOCYAapCTBEHHOM oOpaszoBarenbHoM crannapre COO, ¢ yuérom
Konnenmuu npemnoaBanusi yaeOHOTO MpeMeTa « XUMHUs» B 00pa30oBaTeIbHBIX Opranu3amusax Poccuiickoit deaepannn, peaan3yronux OCHOBHBIC
oOpasoBaresbHBIE TPOTPAMMBI, 1 OCHOBHBIX TMOIoKeHNUH «CTpaTeruu pa3Butus Bocnutanus B Poccuiickoit deneparuu Ha nepuos 10 2025 romay»
(Pacnopspxenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOAX0A0B K pa3pa0OTKe MporpamMMbl MO XUMHM, K OIpPEICNIEHHI0 OOLIell cTpaTrernu oOydeHUs, BOCHMTAHUS M PA3BUTHUA
oOyJaromuxcsi cpeicTBaMu yueOHOro mpeamera «Xumus» st 11 kmacca Ha 6a30BOM ypOBHE COCTAaBUIIM KOHIlENTyallbHbIe moioxeHuss ®I'OC
COO o0 B3auM000OyCIOBIEHHOCTH LIEJIEH, COAEPIKaHus, Pe3yIbTaTOB 00yUeHUs U TPeOOBaHUH K YPOBHIO MOATOTOBKU BBIITYCKHHUKOB.

XuUMMS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIrpaeT 0coOyr pojib B COBPEMEHHOM IMBWIM3ALMM, B CO3JaHMM HOBOW 0a3bl
MaTepualbHOW KynbTypbl. OHa BHOCHT CBOM BKJIaJ B ()OPMUPOBAHHME PAIMOHAIBHOTO HAyYHOIO MBIIIJIEHHUSA, B CO3[JaHHME LEJIOCTHOIO
NpPEJCTaBICHUS 00 OKPY)KAIOIIEM MHpE KaK O €IMHCTBE MPUPOJABI M YEJIOBEKa, KOTOpoe (GopMUpyeTcs B XMMHUM HAa OCHOBE MOHHUMAaHHS
BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIETO0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEKIY CTPOCHHEM BEIIECTB, UX CBOHCTBAMU U BO3MOXKHBIMHU 00JIaCTAMHU
IIPUMEHEHHUS.

TecHo B3auMOZENHCTBYsI C APYrMMH €CTECTBEHHBIMU HayKaMH, XMMHs CTajlla HEOThEMJIEMON 4acThbl0 MUPOBOH KyJIbTYpbl, HEOOXOIUMBIM
YCIOBHEM YCIIEUIHOTO TpyZJa W KH3HM Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XMMMS Kak HayKa CO3HMJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HalpaBlieHa Ha PEUICHHE TI00aNbHBIX MPOOJIEM YCTOWYMBOIO Pa3BHTHUS YEJIOBEUYECTBA — CHIPHEBOM, HEPreTHMUYECKOW, MHIIEBOH,
9KOJIOTUYECKOM 0€30MacCHOCTH U OXPaHBbI 3I0POBbS.

B cootBercTBUM ¢ OOIMMU LEISAMH U NPUHLMIIAMHU CPEIHEr0 oOLIero oOpa3oBaHUs COAEp)KaHUE MpeaMeTa «XUMUS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJITOTOBKY OO0YyYaromuxcs, HEOOXOJUMYI0 MM JJIsi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIICHIHOTO BKJIIOUEHHS B )KHU3Hb COLIYMa, IPOJAOJKEHHU 00pa30BaHus B pa3IMYHBIX 00JaCTsAX, HE CBA3aHHBIX HETIOCPEACTBEHHO C XUMHEH.

CrpykTypa conepxanus Kypca — «OOmas U HeopraHudeckas XUMUs» cOPMHUpPOBaHA B MPOrpaMMe MO XMMHUHU Ha OCHOBE CHCTEMHOIO
MOJIX0/a K U3Y4YEHUIO0 y4eOHOro Marepuasga U 00ycloBlIeHa UCTOPUUYECKH OOOCHOBAaHHBIM PAa3BUTHEM 3HAHUN HA ONPECIEHHBIX TEOPETUYECKUX
YPOBHSIX.

[Ton HOBBIM yrjoM 3peHHUs B ImpeaMeTe «XuMus» 0a30BOro YpOBHS paccMaTpUBAeTCsl M3YUYEHHBIH Ha YpOBHE OCHOBHOTO OOIIETo
00pa3oBaHMs TEOPETUUECKUI MaTepuall U (PAKTOIOTHYECKUE CBEIEHHS O BEIIECTBAX M XUMUUYECKON pEeaKLnu.

EnnHas cuctema 3HaHMM O BaKHEHIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U MPUMEHEHUH, a TAKKE O XMMUYECKUX PEaKIMsIX,
UX CYIIHOCTH M 3aKOHOMEPHOCTSIX IMPOTEKAHHs JIOTOJHSACTCS 3JEMEHTaMM COJEpKaHHs, WMEIOIMIMMHU KYJIbTYPOJIOTMUECKHUI M TNPHKIATHON
XapakTep. DTH 3HaHHUS CIOCOOCTBYIOT NMOHMMAHHUIO B3aUMOCBSA3M XMMHUHU C JAPYIMMHM HayKaMH, PacKpbhIBalOT €€ poiib B TO3HABATEILHOW M
IIPAKTUYECKON JIEATEIBHOCTU 4YEIO0BEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHMsI K IPOLIECCY TBOPUYECTBA B 00JACTU TEOPUM M NPAKTUYECKUX
HPUIIOKEHUH XUMHUM, TIOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MpoOsieMax, CBSI3aHHBIX C XUMMEH,
KPUTHYECKH OCMBICIMBAaTh MH(OpPMAIUI0 M HNPUMEHATh €€ AJs MOINOJHEHUS 3HAHWH, PELIeHUs HHTEUIEKTYalbHbIX M 3KCIEPUMEHTAJIbHBIX



HCCIIeIOBATENbCKUX 3a/1ad. B 11enom conepxanue yueOHOTo npeamMeTa « XUMHs TaHHOTO YPOBHS M3Y4EHUSI OPHEHTUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcss MUPOBO33PEHUECKOW OCHOBBI /11 TOHUMaHHs (UIOCOPCKUX MICH, TaKUX KakK: MaTepUalbHOE €IUHCTBO HEOPTaHMYECKOro H
OpPraHMYECKOT0 MHpa, OOYCIOBIIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOEHUEM, MO3HABAEMOCTh MPUPOJHBIX SBIECHUN MYTEM
SKCIIEPUMEHTA U PElICHUs] MPOTUBOPEUM MEXIy HOBBIMH (haKTaMU U TEOPETUYECKUMH MPEINOChUIKAMHU, OCO3HAHUE POJIM XMUMHUU B PELICHUH
HKOJIOTHYECKUX MPOOIIEM, a TaKkKe Mpo0sieM cOepeskeHHs SHEPTreTUYECKUX PECYPCOB, ChIPhs, CO3JJaHHUs HOBBIX TEXHOJOTHI U MaTepHasoB.

B mutane pemeHus 3amad BOCIMTAHUS, Pa3BUTHA U COLMATU3ALMHM OOYYArOIIMXCS MPHHATHIE MPOTPAaMMOM MO XMUMHU TOJXOMABI K
OTIpEeICTICHUIO CO/IEP KaHUSI M TIOCTPOEHUS MIpeIMeTa MpelyCMaTpuBaloT (pOpMUPOBAHUE YHHUBEPCANbHBIX YUeOHBIX EHCTBUHN, UMEIOIIHNX 0a30Bo€
3HAQYCHHE IS PA3IUYHBIX BHJIOB JACSATCIBHOCTU: pEIICHHUs] MpoOjeM, TMOWCKa, aHanmm3a W o0pabOTKM HH(pOpMAIMH, HEOOXOMUMBIX IS
MPUOOPETEHUS OTbITa MPAKTUYECKON U UCCIIEIOBATEIBCKON NeATEIbHOCTH, 3aHUMAIOIIEeH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpaxTuke npenojaBaHus XUMHM Kak Ha YPOBHE OCHOBHOT'O 00I1ero o0pa3oBaHus, TaKk U Ha YpOBHE CpEAHEro o0uiero oopa3oBaHus, Mpu
OIIPEACIICHUN COJEP)KATEIbHON XapakTEpPUCTUKU IeJel H3ydeHMs] IpeaMeTa HalpaBJICEHUEM I1€PBOCTENIEHHOM 3HAYMMOCTH TPaJAULMOHHO
npu3HaéTcst GOpMUPOBAHUE OCHOB XMMUYECKOM HAyKH Kak OOJIAaCTH COBPEMEHHOT0 €CTECTBO3HAHHUS, MPAKTUUYECKOW NIEATEILHOCTH YeJOBeKa U
Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOIMYECKON TOYKH 3PEHMSI TAKOW MOJIXOJA K ONPEACICHUIO LeJed M3Y4YeHUs MpeaMeTa
SBJIIETCS BIIOJIHE ONPABIaHHBIM.

CornacHo JaHHOM TOUKE 3peHUS TTIAaBHBIMU LETSIMH U3YUEHUS MpeMeTa « XUMHUs» Ha 6a30BOM YPOBHE SIBIISIFOTCSL:

e (HopMHUpPOBaHHE CUCTEMBl XUMHUECKUX 3HAHUHN KaK BaKHEUIIEH COCTABIISIONIEH €CTEeCTBEHHO-HAYUYHOW KapTHHBI MUPa, B OCHOBE KOTOPOI
JIeKAT KIIOYEBblE MOHATHS, (yHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XHMMHUHU, OCBOCHHUE S3bIKa HAyKH, YCBOEHUE W MOHUMAHHUE CYITHOCTHU
JOCTYMHBIX 0000IIEHNH MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE M pa3BUTHE MPEACTABICHUI O HAy4YHBIX METOJaX IO3HAHUS BEIIECTB U XUMHUYECKHX pPEaKIuil, HEOOXOIUMBIX JUIs
MpUOOpPETEHUs YMEHUI OPUEHTHPOBATHCA B MHPE BEIIECTB M XMMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKON U
MMOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHUU U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM U O0BACHEHHEM XHMHUYECKOTO SKCIIEPUMEHTA, COOII0ACHUEM
npaBui 0€301MacHOro 0OpAaIIeHHUs C BELIECTBAMHU.

Hapsiny ¢ 3TuM, conepkaTesibHas XapakTepUCTHKAa LeNed W 3aJad H3Y4eHHs IpeAMeTa B IpPOorpaMMe II0 XUMHUM YTOUHEHA U
CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMH MPHOPUTETaMU B CHCTEME cpeiHero olumiero odpazoBanusa. CerofHs B MpenojaBaHUN XUMHH B
0oJbIIel CTeTeHr OTAAETCS MPEANOYTeHNnE MPAKTUYECKOW KOMIIOHEHTE COZlepKaHUsl 00ydeHHsI, OpUEHTUPOBAHHOM Ha MOATOTOBKY BBITYCKHUKA
0011e00pa3oBaTeIbHON OpraHMU3ally, BIAACIONIET0 He HAOOpPOM 3HAaHMHU, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMH
aKTUBHOTO MOJIYYEHUs 3HAaHUI U IPUMEHEHUSI UX B pEAIbHOM JKM3HU JIJIS1 pELICHUs] IPAKTUYECKUX 3a1a4.

B cBs3u ¢ 3TUM NpU M3y4eHHUH ITpeMeTa « XUMUS» TOMUHHUPYIOIIee 3HaueHHue MpUoOpEeTatoT TaKKue eI U 3a/1a4l, Kak:

ajanranus o0y4aronmmMxcs K YCIOBHUSM IMHAMHYHO DPa3BUBAIOIIErocs MHUpPa, (OPMUPOBAHHE HMHTEJUIEKTYalIbHO Pa3BUTON JIMYHOCTH,
TOTOBOHM K caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHATUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX >KM3HEHHBIX CUTYAIHSIX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM,;



¢dopmupoBaHrEe Yy 00YyYaIONIMXCS KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), UMEIOIIMX YHHUBEPCATbHOE 3HAYCHUE IS PA3JIMYHBIX
BUJIOB JIEATENFHOCTH: PELIeHUs Mpo0ieM, MOUCKa, aHAlIM3a U 00paboTKU MHpOpMAIMY, HEOOXOAUMBIX IJIsi IPHOOPETEHHUS OMbITA AEATEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B IO3HAHWM XUMHH, a TAKXKe JUIS OLECHKH C IMO3HMIHUHA SKOJOTMYECKOH O0e30MacHOCTH XapaKTepa BIHSHHS
BEIIECTB M XUMUYECKUX MPOLIECCOB Ha OPTaHN3M YEJIOBEKA U MIPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIJICKTYAIBHBIX M TBOPYECKUX CIOCOOHOCTEH 00y4aromuxcs: CIOCOOHOCTH CaMOCTOSTEIBHO
npuoOpeTaTh HOBbIE 3HAHUSA IO XUMHHM B COOTBETCTBUU C JKM3HEHHBIMH NOTPEOHOCTSIMH, HCIOJIb30BATH COBPEMEHHBIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JUIS TIOMCKA U aHAJIN3a Y9eOHOW U HayYHO-TIOMY ISIPHON HH(OPMAILIMN XUMUYECKOTO CO/ICPKAHNS;

dopMupoBaHHe M pa3BUTHE Yy OOYYAIONIMXCS AaCCOIMATHBHOTO W JIOTMYECKOTO MBIIUICHHUS, HAOI0OIaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOpPBIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, IIPH IJIAHUPOBAHUH U TIPOBEACHIH XUMHUECKOTO SKCIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOeKIEHHOCTH B T'yMaHHUCTHYECKON HANpaBIEHHOCTH XUMHUH, €€ BaXKHOM pPOJM B pEIICHUU TI00aTbHBIX
npobJeM palMOHAIBLHOTO MPUPOIONOIb30BAHUS, MOTIOJIHEHUS YHEPTeTUYECKUX PECYPCOB M COXPAaHEHHs MPHUPOTHOTO PAaBHOBECHS, OCO3HAHUS
HEOOX0MMOCTH OepeXKHOTO OTHOUICHUS K MPHPOJIE U CBOEMY 370POBBIO, a TAK)KE MPHUOOPETEHHS OIBITAa MCIIOJIB30BAHUS MOTyUCHHBIX 3HAHUH
ISl IPUHATHS TPAMOTHBIX PEIICHNH B CUTYalUsIX, CBA3aHHBIX ¢ XUMUYECKUMHU SBICHUSIMH.

B yuebHom miaHe cpemHero oOmiero oOpa3oBaHUsS MpenMeT «XHUMHus» 0a30BOIO YpPOBHS BXOJHUT B COCTaB IPEAMETHOWH 0OO0JIacTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO6m1ee yncIo YacoB, OTBEAEHHBIX JIJIS U3YUYEHUSI XUMHUH, Ha 0a30BOM ypOBHE cpefHero oomero oopazoBanusi B 11 kimacce — 34 gaca (1 gac
B HEJIEIO).

COAEPXAHUE OBYYEHUSA

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMHYECKUH meMeHT. AToM. SAapo aToma, H30TOMbL. DIIEKTPOHHAS 000JI09Ka. DHEPreTHUYECKUE YPOBHH, MMOyPOBHU. ATOMHBIE OpOUTAIIH,
S-, p-, d- anemeHThl. OCOOCHHOCTH PACIPEICICHHSI JICKTPOHOB MO0 OPOUTAIISIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIICKTPOHHAS
KOH(UTypamus aTOMOB.

[lepuonnueckuit 3akoH u Ilepumomnueckas cucrema xumudeckux siaeMeHToB J[. M. MenneneeBa. CBs3b NMEPUOAMYECKOTO 3aKOHA M
[Tepuonuueckoit cucteMbl XuMuueckux 3yemMeHToB J[. Y. MeneneeBa ¢ COBpeMEHHOM TEOPHUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS
CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyNIaM U nepuojiaM. 3HauyeHHe MepUoINYECKOro 3aKoHa
B Pa3BUTHUU HAYyKH.

Crpoenue BemiecTBa. XUMHUECKasi CBA3b. BUbl XUMUYECKOH CBsA3M (KOBaJCHTHAs HEMOJISIPHAS W MOJISIpHAsi, MOHHAs, METAJLUTNYECKas).
MexaHnnu3mbl 00pa30oBaHUsI KOBAJICHTHOW XUMHYECKOW CBs3W (OOMEHHBIM M JIOHOPHO-aKIENTOPHBIA). BomopomHas cBs3b. BaleHTHOCTS.
DneKkTpooTpruLaTeabHOCTh. CTENeHb OKUCIICHNs. VIOHBI: KAaTHOHBI U AaHUOHBI.



BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. THUMBI KPUCTANIMYECKHUX PEHIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

[TonsTHe 0 nucnepcHbIX cucTeMax. MICTUHHBIE U KOJUTOUAHBIE pacTBOPLI. MaccoBas 401 BEIeCTBA B pacTBOPE.

Knaccudukanus Heoprannueckux coequHeHnil. Homenknarypa Heopranmueckux BeniecTs. ['eHeTHueckas cBA3b HEOPTaHUYECKUX BEILECTB,
MIPUHAUIEKAIUX K PA3JIUYHBIM KJIACCAM.

Xumnueckas peakuusa. Knaccupukanuss XUMUYECKUX peakluil B HEOPraHMYECKOW M OPraHMYeCKOM XHMMHUH. 3aKOH COXPAaHEHHUS MacChl
BELIECTB, 3aKOH COXPAHEHUS U NIPEBPALLEHUS SJHEPTUU [TPU XUMUUECKHUX PEAKIIUIX.

CKopocTh peakiiu, e€ 3aBUCUMOCTb OT pa3nyHbIX (pakTopoB. OOpaTuMble peakiuu. XuMudeckoe paBHoBecre. DaKkTophl, BIUAIOMINE HA
cocTosiHue XxuMudeckoro pasHoBecus. [Tpunuun Jle [llatense.

Onexkrponutuyeckas aucconuanus. CunbHble M cialOble 3mekTponuThl. Cpena BOAHBIX PACTBOPOB BELIECTB: KHUCHas, HEWTpaibHasd,
LIEJI0YHas!.

OKHCIIUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKcrepuMEHTAIbHbIE METOAbl M3Y4YEHMs BEIIECTB M MX IpeBpalleHuil: neMoHcTpanus Tabmun «llepuonnyeckas cuctemMa XMUMHYECKUX
anemenToB Jl. . MenzaeneeBay, u3ydeHne Mojelieil KpUCTANTHYECKUX PEIIETOK, HAOMIOCHUE U OMMCAaHNE JeMOHCTPAIMOHHBIX U J1a00PaTOPHBIX
OIIBITOB (pa3/10kKEHME NIEPOKCHIa BOAOPOA B IPUCYTCTBUU KaTaau3aTopa, ONPENEICHUE CPEIBI pACTBOPOB BELIECTB C TIOMOIIBI0 YHUBEPCAIBHOIO
WHIMKATOpa, PeaklHd HOHHOTrO oOMeHa), MPOBEJEHUE MpPAKTHUeCKONH padoThl «BnusiHHe pa3nuyHbIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKOM
peaKkum».

Pacuérnsie 3amaun.

Pacu€rel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIHUM, B TOM YHUCIIE TEPMOXHUMUYECKUE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM ITOHATHS «MACCOBAsI
JI0JIS BEILIECTBAY.

Heopranuueckasi xummusi

Hemeramnsl. [Tonoxenue HemeramoB B [lepuoanueckoil cucreMe XuMuieckux snemMeHToB J[. V1. MenneneeBa 1 OCOOEHHOCTH CTPOCHHS
aToMoB. ®U3HUECKUE CBOIICTBa HEMETAIIOB. AJIOTPOIHS HEMETAUIOB (Ha MpUMepe KUCIopoa, cepbl, hochopa u yriaepona).

XWMHYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJJIOB (TaJOT€HOB, CEphI, a30Ta, Gocdopa, yriaepoaa U KpeMHUs) U UX COCAMHEHHUH (OKCHIOB,
KHCIIOPO/ICOACPIKAIUX KUCIIOT, BOJOPOIHBIX COETUHEHHI).

[IpuMeHeHre Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxenne mertamioB B Ilepuoanueckoit cucreme xumudeckux snemeHtoB Jl. M. MenpeneeBa. OCOOEHHOCTH CTPOCHHS
AJICKTPOHHBIX 000J104eK aTOMOB MeTauioB. Oo0mue ¢puzndeckue cBorcTBa MeTauioB. CrijlaBbl META/UIOB. DJIEKTPOXUMHYCCKUHN PsiJT HAIIPSHKEHUH
METaJUIOB.

XUMHUYECKUE CBOWCTBA BaXHEWIIMX METAJUIOB (HATPUM, Kalui, KaJblIWUWA, MarHuid, amlOMUHUN, [HHK, XpOM, JKEJIe30, MeIb) M HX
COCIMHECHUM.

O6mme crmocoOs! moTydeHus: MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.



DKcrepuMeHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpAIlCHUN: N3YyUeHHE KOJUIEKIIMH «MeTasulbl U CIIIaBbl», 00pa31i0B HEMETAIIOB,
pellleHre dKCTIePUMEHTABHBIX 3a7a4, HAOMIOACHHE M OMHCAHHUE JEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aUMOACHCTBHE TUIPOKCHIIA
QITIOMUHHUS C PACTBOPAMU KUCIIOT U IIEJI04YEed, KAUeCTBEHHbIEC PEaKIIMM Ha KATUOHBI METAJIOB).

Pacuérhrle 3amaun.

Pacuérbl macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00BEMY OAHOIO M3 Y4YacTBYIOIIUX B
peaKIuy BeHIecTB, pacu€Thl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMUSA 4 KU3HDb

Pons xumum B oOecredeHur SKOJOTUYECKOW, SHEPTeTUUECKOW M THIICBOM 0€30MacHOCTH, Pa3BUTUU MEIUIUHBI. [IoHSATHE O HAy4YHBIX
METO/ax IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenust 00 OOIMMX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO TIOMyYEHUS] BAKHEHUIITUX BEIECTB.

UennoBek B MUpE BEIIECTB M MAaTEpPUATIOB: BAXKHEWINIHME CTPOUTEIbHBIE MaTepHalibl, KOHCTPYKLUHUOHHBIE MaTepHasbl, KPAaCKH, CTEKIIO,
KepaMHuKa, MaTepualbl AJis JJIEKTPOHUKHU, HAHOMAaTEepUalbl, OpraHu4ecKie U MUHEpaJIbHbIE YI00peHUsI.

XuMUS U 370pOBbE YeIOBEKa: MpaBUiia UCIOIB30BaHUS JIEKAPCTBEHHBIX MpENaparoB, MpaBuiia 0€30MacHOr0 HCIIOJIb30BAHUS MPENnapaToB
OBITOBOY XMMHH B ITOBCETHEBHON KHU3HU.

MexnpeaMeTHbIe CBS3U.

Peanmuzarust MeXIIpeAMETHBIX CBsI3€H MPU M3YyYEHUU OOIICH M HEOpraHWYECKON XUMUH B 11 Kitacce OCYIIECTBISAETCS Yepe3 UCTOIb30BaHNE
KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSTHUN, TaK W MOHITHH, SBISIOMIMXCS CHUCTEMHBIMH JIJISi OTIENBHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOIO
LHUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (DaKT, TMIOTE3a, 3aKOH, TEOpHUs, aHAIN3, CHHTE3, KIAacCU(PUKALUS, MEPUOTUIHOCTD,
Ha0II0/IeHne, SKCIIEPUMEHT, MOICTTUPOBAaHUE, U3MEPEHNUE, SIBICHUE.

®duznka: Marepus, JHEprus, Macca, aTOM, 3JEKTPOH, NMPOTOH, HEWTPOH, MOH, WU30TOMN, PAaAUOAKTUBHOCTH, MOJIEKYJA, SHEPreTUYECKUN
YpOBEHbB, BEIIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSHUE BEIIEeCTBA, PU3NUECKUE BEIMUUHBI U €AMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: kinerka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, TOpHbIE IOPOIbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO, PECYPCHI.

TexHonmorusa: XUMHYECKas MPOMBIIUIEHHOCTb, METAJUIypIUsi, IPOU3BOACTBO CTPOUTEIBHBIX MAaTEpUATIOB, CEIbCKOXO3AHCTBEHHOE
MIPOM3BOJICTBO, MHUIIEBasI POMBIIUICHHOCTD, (papMarieBTHIecKasi MPOMBIIINIEHHOCTh, TPOU3BOJICTBO KOCMETHYECKUX MPEMapaToB, MPOU3BOICTBO
KOHCTPYKIMOHHBIX MaT€pUaOB, 3JIEKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O XUMHUHU HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJabTaTaM OCBOCHUS OOYYAIOIIMMUCS MPOTPaMM CpPEIHEro oOIero oOpa3oBaHUs
(INYHOCTHBIM, METANpPEeIMETHBIM M TNpeAMETHbIM). HayuHo-meroanueckoil OCHOBOW Ui pa3paOOTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOEHUS
MPOrpaMM CPETHET0 OOIIeTO 00pa30BaHUS SBISETCS CHCTEMHO-IEATETbHOCTHBIN MOIXO/I.

B cooTBeTcTBUU C CUCTEMHO-ACSITENLHOCTHBIM TIOJIXOJIOM B CTPYKTYPE TUYHOCTHBIX PE3yIhTATOB OCBOCHHUS MPEAMETa « XUMHUS» HA YPOBHE
cpeaHero ob1iero 06pa3oBaHus BbIIEICHBI CIETYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIMMHUCA POCCUMCKOW TIpakJaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOIIPE/IEIICHUIO;

HaJIM4YMe MOTHUBALUU K O0YYCHHIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEW M MCTOPHMYECKHX Tpaauluil 06a30Boit
HAyKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH JESITETHBHOCTH IIEHHOCTHO-CMBICIOBHIMU yCTaHOBKaMH,
MPHUCYIIUMHU LETOCTHOW CUCTEME XUMUYIECKOTO 00pa30BaHUs;

HaJIM4Yue MPaBOCO3HAHUS 3KOJIOTUYECKON KYJIbTYPhI M CTIOCOOHOCTH CTAaBUThH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JInuHOCTHBIE pe3yNnbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JOCTHUTaloTCd B €JUHCTBE Y4eOHOW M BOCIUTATENBHON JESTEbHOCTH B
COOTBETCTBUHM C TYMaHUCTHYECKHMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH M HJCallaMU POCCHICKOTO TPa)JTaHCKOTO
o0miecTBa, MPUHSATBIMA B OOIIECTBE HOPMaMU W TIPaBUJIAMHU TOBEIEHUS, CIOCOOCTBYIOIIMMH TMPOIECCAM CAMOIIO3HAHUS, CAMOPAa3BUTUSA U
HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYaOIIHXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpenMera «XUMHS» OTpakaloT C(HOPMUPOBAHHOCTH OIbITa TO3HABATENbHON U MPaKTHYECKON
NEeSTeIbHOCTH 00YJAIOIIUXCS TI0 PeaTu3allii MPUHATHIX B OOIIECTBE IIECHHOCTEH, B TOM YHUCIIC B YACTH:

1) rpamIaHCKOTr0 BOCIUTAHMS:

0CO3HaHHUA 00Yy4YaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00513aHHOCTEN, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

MIPEJICTaBICHUS O COLMAIbHBIX HOPMaxX U MpaBUIaX MEKINYHOCTHBIX OTHOIIEHUHN B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH ACSITENHLHOCTH MPU CO3JAaHUM yUEOHBIX MPOEKTOB, PEIICHUU y4eOHBIX U MO3HABATENBHBIX 3a7ad,
BBITIOJTHEHUH XUMUYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W TPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTUKY M apryMEHTHl JIPYIHX NpU aHAIM3€ PAa3IMYHBIX BHUIOB Yy4eOHOI
NesITeNIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIICHUS K UCTOPUIECKOMY M HAyYHOMY HACJIEIUIO0 OTCUECTBEHHOW XUMUM;

YBaXKCHHSI K TIPOIIECCY TBOPUYECTBA B 00JACTH TEOPUU U MTPAKTUUECKOTO MPUMEHEHHUS] XUMUH, OCO3HAHUS TOTO, YTO JOCTHKCHHS HAYKH €CTh
pe3yNbTaT ATUTENbHBIX HAOMI0IEHUH, KPOMOTIUBBIX IKCIEPUMEHTANIbHBIX TIOMCKOB, IIOCTOSIHHOTO TPYy/1a YU4EHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENbHBIX MOTHUBOB B MOJYYEHHH U IMOCIEAYIONIEM aHajdnu3e MH(OpMAalUKU O MEepeAOBbIX JOCTH)KEHUSX COBPEMEHHOI
OTE€UYECTBEHHOM XHUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:



HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallUM, CBSI3AHHBIE C XMMUYECKUMU SIBICHUSMHU, U MPUHUMATh OCO3HAHHBIE DPELICHUS, OPUEHTUPYACH Ha
MOpaIbHO-HPABCTBCHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIICHWBAaTh CBOE TMOBEJCHUE M TOCTYIKH CBOMX TOBApHUIIEH C MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE
MOCJIEACTBHUM 3TUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbA:

MOHUMAHUS IICHHOCTEH 370poBOoro M Oe3omacHOro oOpa3a KW3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
(bU3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

co0roieHust paBuIl 0€30MacHOro oOpalleHus ¢ BEeCTBaMU B OBITY, TOBCEHEBHOM KU3HU U B TPYJOBOM AESITEIbHOCTH;

MOHUMAaHMSI LIEHHOCTH MPaBWUJ HHAWBUYAJbHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEJCHHUS B CUTYAIUSAX, YIPOKAIOUIUX 30POBBIO U
JKU3HU JIIOCH;

OCO3HAHUS MOCIEACTBUIA U HEMPUITHS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS ATKOTOJIs, HAPKOTUKOB, KYpEHHs);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATENbCKON IEATEeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUAAX
JeSITeNbHOCTH,

YCTaHOBKH Ha aKTUBHOE YJaCTHE B PEIICHUU MPAKTHYECKUX 3a7a4 COIMATbHONM HAIPABIEHHOCTH (B paMKax CBOETO KJIacCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUeHHI0 Tpodeccuil pa3InyHoro poja, B TOM YKCIIE€ Ha OCHOBE MPUMEHEHHUS MPEeIMETHBIX 3HAaHUH M0 XUMUH;

YBaXKeHHUsI K TPYy, JIOJSM TpyJAa U pe3yiabTaTaM TPYJOBOH AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBUAYaJbHOW TpPAaeKTOpPHM oOpa3oBaHMs, Oyaymied mpodeccuu W peanu3alud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CTOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIeCcTBa;

6) 3K0J10rM4YecKOro BOCIMTAHMS:

HKOJIOTMUYECKH 11€71€c000pa3HOro OTHOILIEHUS K MPUPO/JIe, KaK HCTOYHUKY CYIIECTBOBAaHUS KHU3HU Ha 3emiie;

MOHUMAHUS TIO0ATBHOTO XapakKTepa HKOJIOTHYECKUX MpoOJieM, BIUSHUS SKOHOMHYECKHX IIPOIECCOB HAa COCTOSHUE MPHUPOIHON U
COLIMAJIBHOU CPEJIbL;

OCO3HaHUS HEOOXOMMOCTH UCTIONB30BaHUS JOCTHKCHUN XUMHH TSI PEIICHUS BOIIPOCOB PAIlMOHATIBLHOTO MPUPOIONOIB30BAHNUS;

aKTUBHOTO HENpUATUS JEUCTBUN, MPUHOCSIIUX Bped OKPYXKAIoUlell NpUpOIHOW cpele, YMEHHs MPOTHO3MPOBATH HEOIArompusTHBIE
HKOJIOTMYECKHE MTOCIEACTBHSI MPEANPUHUMAEMBIX IEHCTBUI U PEAOTBpAIlaTh UX;

HAJIMYUS PA3BUTOTO AKOJIOTUYECKOTO MBIIMUICHUS, JKOJIOTHYECKON KYJIBTYpHI, OINbBITa NEATEIHLHOCTH SKOJIOTHYECKON HamNpaBlIEHHOCTH,
YMEHHS PYKOBOJCTBOBAaThCS HMH B II03HABATEIHHOW, KOMMYHHKATUBHOW ¥ COIMATBHONW NPAKTHKE, CIOCOOHOCTH W YMEHHUS aKTHBHO
MPOTHUBOCTOATH UJICOJIOTHH XeMo(poOuu;

7) HIEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKHY;



MOHUMAaHUs creUn(PUK XUMUU KaK HayKd, OCO3HaHUs €€ poiu B (POPMHUPOBAHUHU PALMOHAIBHOTO HAYYHOT'O MBINUICHHS, CO3JaHUHU
L[EJIOCTHOTO MpPEACTaBICHUS 00 OKpYXKaloleM MHpe KaK O €IMHCTBE MPUPOJbI U YEJIOBEeKa, B MO3HAHWU MHPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHn: MpodIeM COXpaHEHUs IPHUPOTHOTO PABHOBECHUS;

yOexkIEHHOCTH B 0COO0I 3HAYMMOCTH XUMHH JUIsI COBPEMEHHON LIMBMWIIM3ALMU: B €€ T'YMAaHUCTUYECKON HAIPaBICHHOCTU U BaXHOW POJIM B
CO3/IaHUU HOBOM 0a3bl MaTepUAIbHON KYyJIbTYpbI, PEIICHUH TJIOOATbHBIX NPOOJIEM YCTOMYMBOTO Ppa3BUTHs YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM U IKOJOTHYECKON 0€30MacHOCTH, B PA3BUTUU MEIULMHBI, 00ECIICYEHNH YCIOBUM YCIEUIHOTO TPYAA U 3KOJOTUYECKH
KOM(DOPTHOM JKU3HH KaKJOTO YWiIeHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: MOHMMAaHHS CYIIHOCTH METOJOB IMO3HAHMs, MCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
UCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIsl aHAIM3a U OOBSACHEHUS SIBJICHUM OKPYXAIOUIEr0 MHpa M MPOUCXOAAIIUX B HEM H3MEHEHUH, YMEHHS
nenath 000CHOBAaHHBIE 3aKIIOYEHHS HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS TAHHBIX C LIEIbI0 MOJYyYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS JUIsl pEIICHHSI TPOOJIEM B pealibHBIX KU3HEHHBIX CHUTYalHAX;

MHTEpeca K MO3HAHUIO U MCCIIEA0BaTENbCKON NEATEIBHOCTH;

TOTOBHOCTU U CIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K aKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMH MO XMMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTepeca K 0COOCHHOCTSM Tpy/a B pa3IMyHbIX cepax npodhecCHOHAIbHON AeITEIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ynbTaThl OCBOCHHS YU€OHOTO MpeMeTa « XUMHUs» Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHus BKIIOYAIOT:

3HaUMMbIe MJI1 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIMXCS MEXKIUCIUIUIMHAPHBIC (MEXIIPEIMETHBIC) OOIIEHAYYHbIC TOHSTHS,
OTpaXKarolllie IIeJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHenuuKy METOJOB MO3HAHMs, HCHOJB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPTHUs, SIBICHHE, NPOIECC, CUCTeMa, HAy4HBIH (aKT, NMPHUHLMUII, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHMUE,
HaOJI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U APYyTHe);

yYHUBEpCaJbHbIC y4ueOHBIC JEUCTBUS (ITO3HABATENIbHBbIC, KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecneunBaromuye (GopMupoBaHue
(GYHKIIMOHATBHOW IPaMOTHOCTH M COI[MAIBHOM KOMITETEHIIUU 00y4aroInXcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl MCIIOJIb30BaTh OCBOCHHBIE MEXIUCIMILIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHHS W YHUBEpCAJIbHbIC y4eOHBIE
JEUCTBUS B IO3HABATEIBbHOW U COLIMAIIBHON ITPAKTHKE.

MertanpeameTHble pe3yiabTaThl OTPAXKalOT OBJAJACHUE YHHUBEPCAaJIbHBIMU YUE€OHBIMU [O3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH U
PETYJIATUBHBIMU IEUCTBUSMHU.

OBiaieHne YHUBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBble JIOrUYecKHe AeiicCTBUS:

CaMOCTOSITENTbHO (POPMYTUPOBAThH U aKTyaIH3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpeACNATh IeNU JeATENbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUU HX JOCTHXKEHHS, COOTHOCUTH pPE3YJbTaThl MAESITEIBHOCTU C
MOCTABIICHHBIMH LIETISIMU;



UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI IOTUYECKOTO MBIIUIEHUS — BBIACIATh XapaKTepHbIe MPU3HAKN MOHITUN U YCTaHABIUBATD UX
B3alMOCBS3b, UCIIOIH30BATh COOTBETCTBYIOIINE MOHATHUS ISl OOBSICHEHUSI OTAEIbHBIX (aKTOB U SBJICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHaBJIMBATh NPUYIUHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJIICHUAMU

CTPOUTH JIOTHYECKHE pACCYKIeHUs (MHIYKTHBHBIC, NEAYKTUBHbIE, IO AHAJOTMH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B
paccMaTpuBaeMBbIX SBICHUSX, (POPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS,;

NPpUMCHATE B MPOHCCCC IMMO3HAHUA, HCIIOJIB3YyEMbIC B XHMHUU CHMBOJIMYCCKUC (3H3.KOBBIC) MOACINU, HpeO6pa3OBBIBaTB MOACJIBbHBIC
NPEJCTAaBICHUS — XUMHUYECKUH 3HAaK (CHMBOJI) 3J€MEHTa, XUMUYecKas (opMyna, ypaBHEHUE XMMUYECKOH pEaKkIMHU — MPU PEIICHHH y4eOHBIX
MO3HABATENbHBIX M NPAKTHUECKUX 3a/lady, MPUMEHSATh Ha3BaHHbIE MOJENbHBIE MPEICTABICHUS [UJIsl BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BATEIbCKHE IeHCTBHS:

BJIaACTh OCHOBAMHU MCTOJ0B HAYUYHOTI'O MMO3HAHU BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

(dbopMyInHpoBaTh LIETU U 33]]a4d UCCIIeI0OBaHUS, UCIIOIb30BaTh MOCTABICHHBIE U CAMOCTOSITENIbHO COPMYITUPOBAHHBIE BOIIPOCHI B KAYECTBE
MHCTPYMEHTA [MO3HAHUS U OCHOBBI U1 (POPMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIAACTh HABBIKAMH CaMOCTOATCJIBHOI'O IUIAHUPOBAHHUA W HNPOBCACHUA YUYCHUYCCKUX ISKCIICPUMCHTOB, COBCPIICHCTBOBATHL YMCHUA
HaOII0AaTh 32 XOJOM IIPOLIECCa, CAaMOCTOSTENBHO NPOTHO3UPOBATH €ro pe3yibTar, (OPMYIUPOBAaTH OOOOIIEHUS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEA0BaHNUS, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJIENIaHHOM padoTe;

NpUOOpETaTh OMNBIT YUYEHWYECKOW MCCIEI0BATENbCKOM M TMPOEKTHOM JI€ATENbHOCTH, NPOSBISATH CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIBHOMY INOUCKY MCTOAOB PCIICHUA MMPAKTUYCCKUX 3adaY, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUA.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHMKAX HHGOpManuu (Hay4yHO-TIOMYJSpHAs JHUTEepaTypa XUMHUYECKOIO COJCp)KaHUs, CIIPaBOUYHBIE
nocobusi, pecypcbl VHTepHeTa), aHamU3UpoBaTh WH(GOPMALIMIO PA3TUYHBIX BHUAOB M (OpPM MpencTaBiICHMs, KPUTHUECKH OILICHUBATH €&
JIOCTOBEPHOCTH M HEIIPOTUBOPEUNBOCTD;

(hopMyIMpOBATh 3aNPOCHI U MPUMEHSTH PA3IMIHBIE METO/IBI PU TOUCKE M 0TOOpEe MHPOPMAITUU, HEOOXOAMMOM IS BHITOTHEHUST YUSOHBIX
3a7a4 ONPEEIEHHOTO TUIIA;

MPUOOPETATh OMBIT UCIIOJIB30BAHMS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3TUYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTUMANbHYIO (OpMY MpeacTaBieHus WHMoOpMaruu (CxeMmbl, TpaduKu, ITuarpaMmbl, TaOIWIbI, PUCYHKU U
Apyrue);

MCIOJIb30BaTh HAYYHBIH A3BIK B KAYECTBE CPEJICTBA MU padoTe ¢ XUMUYECKOH MH(OpMAIHe: MPUMEHATh MEeXIpeAMETHbIE ((pusnueckue u
MaTeMaTUYeCKHe) 3HAKH U CUMBOJIBI, (OopMyIIbl, aOOpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISIIHOCTH.

OBiajieHne YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:



3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl B XOJ€ AHaliora W/WIW JAUCKYCCHH, BBICKAa3bIBaTh HEH, (HOPMYIHPOBATH CBOU
MPeII0KEHUSI OTHOCUTEILHO BBITIOJHEHUS MPEVI0KEHHOM 3a1auu;

BBICTYNATh C MPE3CHTAIIUEN PE3yIbTaTOB MTO3HABATEIILHON JIEATEIbHOCTH, MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU
MIPY BBITIOJHEHUH XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUIECKOW PabOTHI MO MCCIEAOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, pean3alii yaeOHOTO
MpoeKTa 1 GOopMYyIUPOBATH BHIBOJBI [0 pPe3yIbTaTaM MPOBEAEHHBIX HCCIEA0BaHUN MyTEM COTJIACOBAHUS MO3UIUI B X0/1€ 00CYXIeHUsI U OOMeHa
MHEHUSIMHU.

OBiaeHne YHMBEPCAJIbHBIMH PEryJsiTUBHBIMU 1€l CTBUSIMH:

CaMOCTOATENIbHO MJIaHUPOBATh U OCYIIECTBIISITH CBOIO IMO3HABATENIBHYIO ACSITEIILHOCTD, ONpeaessia €€ LIeNu U 3a/1a4i, KOHTPOJIUPOBATh U 10
Mepe HeoOXOUMOCTH KOPPEKTUPOBATh MpeIaraeMblii alrOpUTM JIEHCTBUIN MPHU BBHINOJIHEHUN YYEOHBIX U HCCIEA0BAaTENbCKUX 3a]1ad, BEIOUPATh
HauboJee 3QPeKTUBHBIN CIOCOO UX peUIeHHs ¢ YUETOM MOIYYEeHHsI HOBBIX 3HaHUHN O BELIECTBAX U XUMUYECKUX PEaKLUAX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a U CAaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHI

11 KJTIACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O01as 1 HeopraHu4eckas XUMUs» OTPaKaloT:

c(OPMHUPOBAHHOCTH TPEACTABICHUI: O XMMHUYECKOH COCTaBIISIOMIEH €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, POJM XUMHUU B TMO3HAHUU
SBJICHUM TPUPOABI, B (POPMHUPOBAHUU MBILIUIEHUS U KYJIbTYPHl JHUYHOCTH, €€ (DYHKIMOHAJIBHOM I'paMOTHOCTH, HEOOXOOUMOM JUIsl PELIeHUs
MPAKTUYECKHX 33/1a4 U HKOJIOTMYECKH 0OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IIPUPOIHOM Cpenie;

BJIa/ICHUE CUCTEMON XMMHUYECKHX 3HAHUI, KOTOpask BKJIIOYAET: OCHOBOIOJATAIOIUE MOHATUS (XUMUYECKUM JIEMEHT, aToM, U30TOll, S-, P-,
d- aJeKTpOHHBIE OpOHMTANIM aTOMOB, MOH, MOJICKYJA, MOJIb, MOJISIPHBIH 00BEM, BaJCHTHOCTB, JJICKTPOOTPHLATEIBHOCTh, CTEIICHb OKHCICHUS,
XMMHYECKas CBA3b (KOBAJEHTHAas, MOHHAsA, METAaNIN4ecKas, BOJOPOJHAs), KPUCTAIMUYECKash PElETKa, TUIbl XMMUYECKUX pEeaklHil, pacTBop,
ANIEKTPOJIATHI, HEIEKTPOJIUTBL, MIEKTPOIUTHYECKAsT TUCCOLMALNS, OKUCINUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEaKLINH, XUMHYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJUTUUECKON JUCCcoLManuy, nepuoandeckuii 3akon . 1. MenaeneeBa, 3aK0H COXpaHEHHS MacChl
BELIECTB, 3aKOH COXPAHEHUS M IPEBPALLEHUS SHEPIUM NPU XUMHUYECKMX pPEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XUMUH,
MHUPOBO33pPEHUYECKHE 3HAHUS, JISKAIIME B OCHOBE IIOHUMAHUs IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (AKTOJIOIMUECKHE CBEICHHUS O
CBOICTBAX, COCTaBE, MOJIYYEHUU U 0€30IaCHOM HCIOJIb30BAHUN Ba)KHEHIINX HEOPraHMYECKUX BEILIECTB B OBITY M NMPAKTUYECKOW NESATEIbHOCTH
YEJIOBEKA;

C(OPMHPOBAHHOCTh yYMEHHUH BBIABIATH XapaKTepHbIC TNPU3HAKK TOHSATHH, YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOLIME TIOHATHS ITPU ONTMCAHUH HEOPTraHMYECKUX BEUIECTB U UX NIPEBPALLECHUMN;



c(OpPMUPOBAHHOCTh YMEHUN HUCHOJIH30BaTh XMMHUYECKYI0 CHUMBOJUKY MAJI COCTaBiieHUS ()OPMYNT BEIIECTB M ypaBHEHUN XMMHYECKUX
peaknuii, cuctemarudeckyro HomeHkinatypy (IUPAC) um TpuBmanbHbIe Ha3BaHMsI OTIEIBHBIX HEOPTraHWYECKHX BEIIECTB (YrapHbIH Tas3,
YIJIEKUCIIBIN Ta3, aMMUaK, raiiéHasi u3BeCTh, HeraléHas U3BeCThb, MUThEBAs COJa, MUPUT U JIPYTHUe);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ OIpeaAciATh BAJICHTHOCTD U CTCIICHb OKHUCJIICHUA XUMHWYCCKUX 3JICMCHTOB B COCJUHCHUAX PA3JIMYHOTO COCTAaBa,
BUJI XUMUYECKOW CBSA3M (KOBaJEHTHasl, MOHHAs, METAJJINYECcKasi, BOAOPOJHAs) B COCAMHEHUSAX, TUIl KPUCTAIMUECKON pPEmIETKH KOHKPETHOTO
BellecTBa (AaTOMHAs, MOJIEKYJISIpHAs, HOHHAS, METAJJINYECKasi), XapaKkTep CPe/bl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUN;

c(OPMHPOBAHHOCTh YMEHUHN yCTAHABIMBATH MPUHAJICKHOCTH HEOPTAHUYECKUX BEIECTB IO UX COCTABY K ONpPEAeTIEHHOMY KJIacCy/Tpyrie
COG,Z[I/IHGHI/Iﬁ (HpOCTble BCIICCTBA — MECTAJIJIbl U HCEMCTAJLJIbl, OKCHUJbl, OCHOBaHUA, KMUCJIOTHI, aM(bOTeprle THAPOKCUBI, CO.HI/I);

chOPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICH mepuoguveckoro 3akoHa J[. WM. MenngeneeBa W JAEMOHCTPUPOBATH  €ro
CUCTEMAaTHU3HUPYIOIIYIO, O0BSCHUTEIBHYIO U IPOTHOCTUYECKYIO () YHKIUY;

c(hOPMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX 3JieMeHTOB 1—-4 mepuomaoB llepuoamnueckoit
cucTeMbl xuMH4yeckux 3nemeHtoB J[. M. MeHneneeBa, MCIONb3ysl MOHATHS «s-, P-, d-DIEKTPOHHBIC OPOUTAIHY, «IHEPrETUYECKUE YPOBHMY,
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMUYECKUX AJIEMEHTOB U UX COEIMHEHUH 1o nepuogam u rpynnam [lepuoandeckoit cucteMsl
xuMudeckux djaemenToB 1. Y. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh (OMHUCHIBATE) OOIINE XUMUYECKHUE CBOMCTBA HEOPTAHMUECKHUX BEUIECTB PA3IMUHBIX KIIACCOB,
MOATBCPIKAATh CYIICCTBOBAHUC T€HETUYECKOM CBS3U MCKAY HCOPraHM4YCCKUMH BCHICCTBAMU C IMOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHUX
XUMHYECKUX PEAKIIU;

c(OpPMUPOBAHHOCTh YMEHHUS KJIacCU(UIUPOBATH XMMHUYECKHE PEaKUUU MO Pa3IUYHBIM HpHU3HAKaM (YHCIYy U COCTAaBY pearupyrouux
BEIIECTB, TEIIOBOMY 3 (PEeKTy peakInu, U3MECHEHHIO CTETICHEH OKHCIICHUS JIEMEHTOB, 00PaTUMOCTH PEAKIINH, YYACTHIO KaTaln3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTABIATh YPABHEHUS PEAKLUUH Pa3IUYHBIX THUIIOB, IMOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEaKLUil MOHHOTO
oOMeHa, YUUThIBasl yCIOBUS, PU KOTOPBIX 3TU PEAKIMH UIYT A0 KOHIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, IMOATBEP)KIAIOIIME KAUECTBEHHBIM COCTaB pa3JIMYHBIX HEOPraHWYECKUX BELIECTB,
PacIO3HaBaTh OINBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ PACKpBIBATh CYINHOCTH  OKUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ noCcpcACTBOM  COCTABJICHUA
ANIEKTPOHHOTO OallaHCa 3TUX PEaKIIUi;

c(OPMUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM pEaKIMH OT PazIUYHbIX (AKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTr0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHEro Bo3aekcTBus (mpunuun Jle [latensbe);

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh XUMUUECKHE TPOIIECCHI, JISKAIINE B OCHOBE MPOMBIIIIIEHHOTO TIOTYYSHHS CEPHON KHUCIIOTHI,
aMMHaKa, a Takke C(HOPMUPOBAHHOCTh MPEACTABICHUH 00 OOMIMX HAYYHBIX NPUHIMIAX M HKOJOTHYECKUX MpoOIeMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUMCICHUSI C MCIOJIB30BAaHHWEM IOHATHS «MaccoBas JOJS BEIIECTBa B PAacTBOpE», OOBEMHBIX
OTHOIIIEHUU r'a30B pu XUMHUYCCKUX PCAKIUAX, MACChbl BCUICCTBA WUJIA OG’béMa ra3oB I1I0 U3BCCTHOMY KOJMUYCCTBY BCIICCTBA, MAaCCC HUJIN O6’béMy



OJTHOTO U3 YYaCTBYIOIMX B PEAKIIMU BEILECTB, TEIJIOBOrO 3(P(PeKTa peakuyu Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEIECTB, IPEBPAILECHUS U
COXPAHEHHUs DHEPTUH;

c(OpMHPOBAHHOCTh YMEHUH COOMIOATh MTPAaBUIa MOJIb30BAHM XUMHUECKON MOCYI0 U 1a00paTOpPHBIM 000pYIOBaHUEM, a TAKXKe MpaBUIIa
o0palleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHYECKHX OIIBITOB,;

C()OPMHUPOBAHHOCTh YMEHHMH IJIAHUPOBATH M BBINOJIHATh XMMHUYECKUH AKCIEPUMEHT (Pa3yioKEeHHE MEpOKCHa BOAOPOAA B NMPHUCYTCTBUU
KaTaJln3aTopa, ONpeIeIeHUE CPebl PACTBOPOB BEIIECTB € MOMOLIbIO YHUBEPCAIBHOIO HHAMKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HAa CKOPOCTh
XUMHAYECKON pEeaKIiy, peakiud MOHHOTO OOMEHa, KaueCTBEHHBIC peaKkIMH Ha Cyiabdar-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOH aMMOHHUS,
peleHre AKCIePUMEHTANBHBIX 331a4 1Mo TemMaMm «Metamuibs» U «Hemeramnsl») B COOTBETCTBHHM C MPABWJIAMH TEXHUKH OE30MACHOCTH MpHU
oOpallleHnn ¢ BEIeCTBAMU M J1a0OpaTOpHbIM OOOpYJOBAaHUEM, MPEACTABIATH PE3yJbTaTbl XUMHMUYECKOrO 3KCIEpHUMEHTa B (opMe 3alucH
YPaBHEHHH COOTBETCTBYIOIIUX PEAKIIMNA U (OPMYIHPOBAThH BBIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUYECKU AaHATU3UPOBATh XMMHUECKYIO MH(OpMAIUIO, MOJIy4aeMyI0 U3 pa3HbIX MCTOYHHKOB (CpeicTBa
MaccoBOl KOMMYHHKaIUK, IHTEpHET U Apyrux);

c(OPMHUPOBAHHOCTb YMEHMI COOJIIOAATH MpaBHJIa SKOJIOTHYECKH 11€JI€CO00Pa3HOro MOBEIEHHS B ObITY M TPYAOBOH EATEIBHOCTHU B IIEJISAX
COXPAHEHHs CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOAHON CPENbl, OCO3HABATH ONACHOCTH BO3ACHCTBHSA Ha KMBBIC OPTaHU3MBI OIPEIEIEHHBIX
BEIIECTB, MOHMMas cMbica nokazatens [1/IK, moscHATe Ha mpuMepax crocoObl yMEHBIIEHUS M MPEIOTBPAICHHS UX BPEIHOTO BO3JIEHCTBHS Ha
OpraHu3M 4YeJI0BEKa;

U1 00YyYaroIUXCs C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0pOBbsSl: YMEHHE IHPHUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJax
ITO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

IUISL CIIENIBIX U CIA0OBUAALINX OOYJarOIIUXCs: YMEHUE UCIONIB30BaTh pelbeHO-TOUCUHYIO cucTteMy ob0o3Hayenuid JI. bpaiins msa 3anucu
XUMHYECKHUX (OPMYIL.



TEMATHYECKOE INTAHUPOBAHHE

11 KJIACC

KoanuecTBO 4acoB

I[eﬁTeJ'leOCTb yuurejda €

HaumenoBaHue pa3iesioB U Ilpakr. DJeKTpoHHbIE (HH(ppOBLIE)
Ne n/m Koutp y4eTom padoueii
TeM IporpaMmbl Bcero padot oOpa3oBaTe/ibHbIE Pecypchl
padort o NMPOrpaMMbI BOCIIHTAHUSA
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
CTpOeHHe aTOMOB. https://resh.edu.ru/subject/29/ obIIeHHE C AeTbMH;
[epuonnyeckuii 3aK0H U https://resh.edu.ru/subject/lesson/3504/ MpUMEHEHNME FPYMITOBOi
1.1 [Mepuoanyeckas cucrema 3 1 conspect/151484/ pAGOTHI, AGOTHI B TIapax,
XAMHYECKUX 3JIEMEHTOB /J[. bubnmoreka BUI€OypOKOB NPHEMOB KOMAH,THOIT
N. MenpaeneeBa https://interneturok.ru (11 kiacc pPaBOTHI
https://resh.edu.ru/subject/29/ YCTaHOBIICHHUE
https://resh.edu.ru/subject/lesson/3504/  noBepuTeNbHBIX
CrtpoeHue BeniecTna. .
1.2 4 conspect/151484/ OTHOIIECHUH, aKTUBU3ALIHS
MHuoroo0pasue BemecTB .
bubnmoreka BUI€OypOKOB MO3HABATEIHHON
https://interneturok.ru (11 kmacc NEeSTENIbHOCTH; YCTaHOBKA
https://resh.edu.ru/subject/29/ Ha aKTHBHOC yHacThe b
13 P — 6 1 https://resh.edu.ru/subject/29/ petteHuH HpaKTquCKH)f
' peart https://resh.edu.ru/subject/lesson/3504/ 3a/1ad TeXHOTIoTHHCCKkon
conspect/151484/ HarpaB/ICHHOCTH
Hroro mo pazaeny 13
Pa3nea 2. Heopranuyeckasi Xumusi
https://resh.edu.ru/subject/29/ HaX0KJICHUE [ICHHOCTHOTO
21 Merar 6 1 https://resh.edu.ru/subject/lesson/3504/ = acmekra yd4eOGHOTO 3HAHUS
. TaJlJIbI

conspect/151484/

MynbTUMEAUNHBIN TUCK, IPUIIOKECHHE

1 uHpop™MaIu,
obOecrneucHue ero




k yueoHuky O.C. I'abpuensa Xumus
11 knacc.

IIOHUMAaHUuA U
nepeKUBAHUS
00yJarmuMucs

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/3504/
conspect/151484/

OIIopa Ha IIEHHOCTHBIC
OpUEHTHUPHI (OPMUPOBAHUE
YBAXXUTCIILHOT'O

2.2 Hemeraisl 9 ..
MynbTUMEINITHBINA AUCK, IPIIOKEHUE =~ OTHOIICHUS K TYKUM
k yueoHuky O.C. I'abpuensa Xumus uaesm; GopMUpOBaHUE
11 xiacc. OCO3HAHHOTO BBIOOpA
https://resh.edu.ru/subject/29/ Oynywieit npodeccnn
https://resh.edu.ru/subject/lesson/3504/ VMHULIMHPOBAHUC U
93 CBs13b HEOPraHUYECKUX H ) conspect/151484/ HoAzepAxKa
' OPraHUYeCKHUX BEIIECTB MynpTUMEAUNHBINA TUCK, TPUIOKEHUE HCCIIEI0BATEIbCKOM
K yueOHnuky O.C. 'abpuensn Xumus ACATEIbHOCTH
11 kmacc.
Hroro mo pazaeny 17
Pasznea 3. Xumusd u :KN3HbL
(hopMHUpOBaHKE HABBIKOB
. 3] oro
https://resh.edu.ru/subject/29/ EE},IICJ;HIIJI:GII;HH'
3.1 XUMHUS U )KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/ T ’
conspect/151484/ apryMEHTHPOBAHH,
OTCTauBaHUS CBOEH TOYKU
3peHust
Hroro mo pazaeny 4
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




	Программа по химии 10 класс
	Программа по химии 11 класс

