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[Iporpamma mo XMMUHU Ha YpPOBHE CpeIHEro 001Iero oopasoBanms paspadorana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoii @enepauuun», TpeOOBaHHI K pe3ylnbTaraM OCBOEHHUS (enepadbHOH 00pa30BaTeiIbHON MPOrpaMMBbl CPEeTHEro OOIIero
obpazoBanust (DPOIT COO), npencraBieHHbIX B DefepallbHOM TrocymapcTBEeHHOM oOpasoBarensbHoM cranaapre COO, c¢ yuérom Konnenuun
npenojaBanusl yueOHOro npeamera «XuMus» B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoii dexepannu, peaan3yonx OCHOBHbIE 00pa30oBaTebHbIC
IporpamMMbl, U OCHOBHBIX TOJIOKeHHI «CTparernu pa3BuTHs BocnuTaHus B Poccuiickort @enepanuu Ha mepuon ao 2025 roma» (Pacnopsbkenue
[paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3paboTKe MPOrpaMMbl IO XUMHUH, K OMpPEIEICHUI0 O0IIel cTpareruu o0ydeHHs, BOCIIUTAHUS M Pa3BUTHS 00y4aroIIUXCs
cpeactBamu ydeOHoro mpeamera «Xumusi» ans 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyadbHble monoxenuss ®I'OC COO o
B3alMOO0OYCIIOBIEHHOCTH LIeJIeH, Coep>KaHusl, pe3yabTaToB 00y4YeHUs U TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

Xummuueckoe o00pa3oBaHHE, IOMydaeMoe BBITYCKHUKaMU 0O0IIe00pa3oBaTeIbHON OpraHU3alliM, SBSIETCS HEOTHEMJIEMOM YacThio HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAIOLIUM JITAlOM pealii3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPHUCYIIUX
[EJIOCTHOM CHCTEME XMMHYECKOro 0oO0pa3oBaHMs. DTH LIEHHOCTH KacaroTCs MO3HAHHs 3aKOHOB NPHUPOIBI, (JOPMHPOBAHUS MHUPOBO33PEHHUS U OOIIeH
KYJABTYpbl YEJIOBEKa, a TaKKe JKOJIOTHYEeCKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbI0 M MPHUPOAHOHN cpene. Peanusyercs xumudeckoe
oOpa3zoBaHre OOYyYalOIIUXCS HAa YPOBHE CpPEIHEro OO0IIero 0oOpa3oBaHMsI CPEICTBAMH Y4e€OHOTO MpenaMera «XHMHS», COACpKaHUE M TMOCTPOCHHE
KOTOPOTO OMpeZeNieHbl B MpOorpamMme M0 XUMUU € yYETOM creuru(UKU HayKH XUMHUH, € 3HAYeHHs B MO3HAHUM MPHUPOJLI U B MaTepUaIbHOU KU3IHU
oOuiecTBa, a TaKke ¢ y4éToM OOLIMX IieJied M NPUHILIMIIOB, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSHUE CHCTEMBbI CPEJHEro o0lero oopa3oBaHUs B
Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT ocoOyr0 pojb B COBPEMEHHOW LMBUIIM3ALMH, B CO3JaHUM HOBOW 0a3bl MaTepuaibHON
KyasTypbl. OHa BHOCUT CBOH BKJIaJ B (POPMHUpPOBAHKE PALIMOHAIBHOTO HAYYHOTO MBIILICHUS, B CO3JaHUE LIETOCTHOTO MPEACTABICHUs 00 OKpYXKaloIleM
MHUpEe KaK O €IWHCTBE MPUPOIBI M YeJIOBEKa, KOTOpoe (GOPMHPYETCSI B XUMHUHM Ha OCHOBE MOHMMAHHs BEIIECTBEHHOTO COCTaBa OKPYKAIOLIETO MHpa,
OCO3HAHMSI B3aUMOCBSI3U MEX]ly CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOXXHBIMU 00JIACTAMU MPUMEHEHUSI.

TecHO B3aMMOAEHUCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMHU, XMMHS CTajla HEOTHEMIIEMOM 4aCThI0O MUPOBOU KYJIBTYPhl, HEOOXOJUMBIM YCIIOBUEM
YCIIEIIHOTO TPY/Ia M KU3HU KaX10To wieHa oOmectBa. CoBpeMeHHas XMMUS KaK HayKa CO3HMaTebHasl, Kak HayKa BHICOKUX TEXHOJIOTUH HarpaBjeHa Ha
petieHue ro0aabHbIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI YETIOBEUECTBA — CHIPHEBOM, IHEPTETUIECKOM, MUIIIEBOM, YKOJIOTUUECKON O€30MTaCHOCTH U OXPaHbI
3JI0pOBBS.

B cootBercTBHM ¢ OOLMMU LENSIMU U IPUHLIMIIAMU CpPEeJHEro o0Iero odpa3zoBaHus coaep:kanue npeaMera «Xumus» (10—11 kmaccbl, 6a30BbIi
YPOBEHb H3YyU€HHUS) OPHUEHTHUPOBAHO MPEHUMYIIECTBEHHO Ha OOMICKYABTYPHYIO MOJTOTOBKY OOYYalOIIUXCS, HEOOXOMUMYI0 WM [IJIsi BBIPaOOTKH
MHUPOBO33PEHYECKHX OPHUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B >KU3Hb COLMYMa, MPOJODKEHHMsI 00pa3oBaHMs B Pa3IMYHBIX OOJACTAX, HE CBSI3aHHBIX
HEIMOCPEICTBEHHO C XUMUEH.

CocTrapnsiomMMu npeaMera «XuMus» ABJSIOTCS 0a30Bble Kypehbl — «Opranuueckass XumMusi» U «O0Ias 1 HeopraHudeckast XUMUs», OCHOBHBIM
KOMITOHEHTOM COZIepKaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUM M0 HEOPTaHUYECKON XMMHHM (C BKIIOUEHUEM 3HAHUU U3 00Iei
XMMHH) U OpraHudeckoil xumMuu. @opMupoBaHHe TaHHOW CUCTEMbI 3HaHUI MPU M3YUYEHUH MpeaMeTa 00ecleunBaeT BO3MOKHOCTb PAaCCMOTPEHHS BCETO
MHOT000pa3us BEHIECTB HA OCHOBE OOIIUX MOHSTHI, 3aKOHOB U TEOPUA XUMUHU.

CrpykTypa conepxanus KypcoB — «Opranndeckass XuMus» 1 «OOIas u HeopraHudeckas XuMus» cHopMUpoBaHa B IMporpamMme MO XUMHM Ha
OCHOBE CHCTEMHOTO IMOJXO0Ja K M3YYEHHUI0 y4eOHOro marepuaia U oOyClIOBIE€HAa HCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHUEM 3HAHHUU Ha ONpenerEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOM XMMHUU BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUUECKOW TEOPUH CTPOECHMSI OPraHUYECKUX
COEMHEHMI, a Takke Ha YPOBHE CTEPEOXHMHUYECKHUX M DJIEKTPOHHBIX IpPEACTaBICHUN O cTpoeHuM BemiecTB. CBeneHuss o0 M3ydyaeMbIX B Kypce
BEILlECTBAX JIAIOTCS B PAa3BUTHUH — OT YIJIEBOAOPOIOB JIO CIOXHBIX OMOJOrMYECKH aKTUBHBIX COEAMHEHUI. B Kypce opraHnueckoidl XUMHH MOIYy4YarOT



pa3BuTHE COPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IIEro 0O0pa3oBaHus NEpBOHAYAIbHbBIE IPEACTABICHUS O XMMUYECKOH CBsI3H, KIacCU(PUKAIIMOHHBIX
IIPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHMSI, O XUMUYECKON PEAKIIUH.

[Tox HOBBIM YIVIOM 3peHHs B IpeaMeTe «XuMmus» 0a30BOr0 ypOBHsI pacCMaTpUBAETCs M3YYEHHBIM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
TEOPETUYECKUI MaTepuan 1 (HaKTOIOrHYECKHe CBEICHHs O BEIIECTBAX U XMMHUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «O0mas u HeopraHnuecKas
XUMHA» OO0YYarOIUMCs IIPEJOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE MEPUOJMUYECKOr0 3aKOHA C OOIIETEOPETHYECKUX M METONOJOTHYECKUX
NO3HILIUH, ITTy0XKe MOHATh UCTOPUYECKOE N3MEHEHHE (DYHKIIMI 3TOT0 3aKOHa — OT 00001IatomIei 10 0OBSICHSIOMEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUI 0 BaKHEHIIMX BEIECTBaX, UX COCTaBe, CTPOCHMM, CBOMCTBAX M INPUMEHEHUH, & TAKXKE O XMMHUECKUX PEAKLUAX, UX
CYLUIHOCTH M 3aKOHOMEPHOCTSX IIPOTEKaHUs JomnosHserca B Kypcax 10 m 11 kiaccoB 3neMeHTaMM COAepkKaHMs, UMEIOIIMMU KyIbTypOJIOTUYECKUN U
NPUKJIAJHON XapakTep. DTU 3HaHMsI CIOCOOCTBYIOT OHMMAHMIO B3aMMOCBSI3UM XUMHUM C APYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHOMN U
NPAaKTUYECKOW JIeATENPHOCTH YeNOBEKa, CHOCOOCTBYIOT BOCIHHMTAHUIO YB@KEHHS K IPOLECCY TBOpUECTBA B OONACTH TEOPHUHM U TNPAKTHUYECKUX
NPUIOKEHUH XUMHM, I[OMOTalOT BBITYCKHUKY OpPHUEHTHPOBATbCA B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX IPOOJEMax, CBS3aHHBIX C XHMMUEH,
KPUTUYECKH OCMBICIUBATh HMH(OpPMAMIO M TPUMEHATh €€ [Js TOMOJHEHWS 3HAHWW, PEIICHHS HHTEUICKTYAIbHBIX W OKCIEPUMEHTAIbHBIX
UCCIIeIOBATENIbCKUX 3a7ad. B 1enoMm coiepikaHue yuyeOHOro mpenmera «XHUMHUS» JAHHOIO YPOBHS M3YYEHHUS OPUEHTHPOBAHO Ha (hopMHUpOBaHUE Yy
00yJaroIMXCsl MHUPOBO33PEHUECKONH OCHOBBI ISl TOHUMAaHUs (GWIOCODCKUX HJEH, TaKMX KaK: MaTepHalibHOE EIWHCTBO HEOPraHWMYECKOTO U
OpPraHUYeCcKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB MX COCTABOM M CTPOCHHEM, IIO3HABAEMOCTb NMPHUPOJHBIX SIBICHUM MyTEM SKCIEpUMEHTa U
pelIeHus MPOTUBOPEYHA MEX/Ty HOBBIMHU (PaKTaMU U TEOPETHUECKUMH TPEANOCHUIKAMH, OCO3HAHNE POJIM XUMHUH B PEIICHUH YKOJIOTUYECKUX podiem, a
TaKXke MpobeM cOeperkeHHs SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHMsI HOBBIX TEXHOJIOTHI U MaTepUaoB.

B nane pemienus 3agay BOCHUTAHUS, Pa3BUTUS U COLMANIM3AlMKM OOYYarOIIMUXCsl MPUHSTHIE IPOrpaMMOM IO XMMHUHU IOIXO/bI K ONpPENEICHHUIO
COZIEp)KaHUSI M IOCTPOEHUsS NpeaAMeTa IMpelycMaTpuBaroT (HOpMUpPOBaHHE YHUBEPCAIbHBIX Y4YeOHBIX IEHCTBHMH, MMEIOLMX 0a3oBOe 3HAYCHHUE IS
pPa3IUYHBIX BHJIOB JESITEIBHOCTH: pEUIeHHs] MpoOsieM, IOHMCKa, aHaiau3a M o0paboTku uH(pOpMalMM, HEOOXOIMMBIX IJii MPUOOPETEHHUs OINbITa
IPaKTUYECKON U MCCIIE0BATEIbCKOM 1€ TeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUHM XUMMUU.

B npaktuke npenojaBaHMs XMMHUM KaKk Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, TaK U Ha YpOBHE CpPEIHEro o0Iiero odpa3oBaHUs, HpU
OIPEAEIICHUN COJEPIKATEIbHON XapaKTEPUCTUKH LENEeH U3ydeHUs MpPEeAMETa HalpaBiICHUEM NEPBOCTENEHHOW 3HAUMMOCTH TPAaJWLMOHHO NMPU3HAETCS
(dbopMUpOBaHME OCHOB XMMHUYECKON HayKH Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKOM JEesTeNbHOCTH YelOBeKa W KakK OJHOIO M3
KOMITIOHEHTOB MUPOBOH KyIbTYpbl. C METOAMYECKON TOYKHM 3PEHHs TAaKOW IOAXOX K ONPENCIICHUIO LENed M3Y4EeHHs IpPEIMETa SIBISETCS BIIOJIHE
OTpaBIaHHbIM.

CornacHo 1aHHOM TOYKE 3peHMsI INIABHBIMU LIESIMU U3ydeHUsI TpeaMeTa « Xumus» Ha 0a3oBoM ypoBHe (10 —11 ki1.) siBastroTCS:

e (hopMHpOBAHUE CUCTEMbl XUMUYECKHUX 3HAaHUI KaK Ba)KHEWIEeH cOCTaBIISAIONICH eCTeCTBEHHO-HAYYHOM KapTUHBI MUPa, B OCHOBE KOTOPOIl Jiexar
KJIIOUYEBbIE TIOHATHA, (PyH/IaMEHTAIbHbIE 3aKOHBl U TEOPUM XUMHUHU, OCBOEHHUE S3bIKa HAyKH, YCBOCHHE M NOHUMAaHHE CYIIIHOCTH JIOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHMUS,

e (opmupoBaHME U pa3BUTHE MPEICTABICHUN O HAyYHBIX METOAAX MO3HAHUS BEIECTB U XUMUUYECKUX PEaKIMi, HEOOXOIUMBIX JUIsl TPUOOpEeTEeHUs
YMEHHI OpUEHTUPOBATHCSI B MUPE BEIIECTB U XUMHUECKHX SBJICHUM, UMEIOLINX MECTO B MIPUPOJIE, B MPAKTUYECKON U TTOBCETHEBHOM KU3HU;

® Da3BUTHE YMEHHMH M CIOCOOOB JIEATENLHOCTH, CBA3aHHBIX C HAOMIONEHHUEM U OOBSICHEHHEM XMMHUYECKOTO HKCIIEPUMEHTA, COOTIOICHUEM MPaBHII
0e30MacHOro OOpaIeHHsI C BEIIECTBAMH.

Hapsiny ¢ atuMm, copep:karenbHasi XapakTepUCTHKa IieJiel U 3a7ad U3y4eHHs MpeAMeTa B MporpaMMe M0 XMMHUU yTOYHEHA M CKOPPEKTUPOBaHA B
COOTBETCTBHH C HOBBIMU IPUOPUTETAMHU B CUCTEME cpeaHero oduiero oOpa3zoBaHus. CeronHs B MpernoJaBaHUU XMMHUU B OOJIbIIEH CTENeHH OTHAETCs
NPEINOYTeHHE MPAKTUUYECKOM KOMIIOHEHTE CojAepKaHHUsl OOydeHHs, OpUEHTHUPOBAHHOW Ha TIOATOTOBKY BBITYCKHUKA 0OOIIe00pa3oBaTebHOM
OpraHu3aliy, BJIaICIOLIer0 He Ha0OpOM 3HAHUH, a PYHKIIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSMHU aKTUBHOTO MOJTYYEHUS 3HAHUH U
NPUMEHEHHUS UX B peabHOM KM3HU JIJISl peLIeHUs] TPAKTUYEeCKUX 3a/1au.



B cBSI3U ¢ 3THM ITpH U3yYSHHUH TIPEeAMETa « XUMHS» JTOMUHUPYIOIIEe 3HAYCHUE TIPUOOPETAIOT TaKKe IIeITH U 3aJa9H, KakK:

ajanTanys oOydaroUIMXcsl K YCIOBUSM TUHAMUYHO Pa3BUBAIOLIETOCS MHpa, (GOPMHUPOBAHUE MHTEIUIEKTYalbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSTEIILHOMY TNPUHSATHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYaIlUsX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHUE y 00y4arOIIUXCsl KIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIIETCHIIMI), MMEIOIIMX YHUBEPCAIBHOE 3HAYCHUE VIS PA3JIMYHBIX BHJIOB
NeSITeIbHOCTH: pelIeHus: mpobieM, MoucKa, aHanu3a u oO0paboTku mHpOpMaLKU, HEOOXOOUMBIX JUIS MPHOOPETEHUS ONbITa JEATENbHOCTH, KOTOpas
3aHUMAeT BaXHOE MECTO B IMO3HAHMHM XUMHH, a TAKXKe JUIA OINCHKH C TO3MIUH DKOJIOTUYECKOW Oe30MacHOCTH XapakTepa BIMSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M UYEJIOBEKa U MIPUPOAHYIO CPELY;

pa3BUTHE I[I03HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYyaJbHBIX W TBOPYECKUX CIHOCOOHOCTEW OOYYaIOUIMXCS: CHOCOOHOCTH CaMOCTOSTEIBHO
nproOpeTaTh HOBbIE 3HAHMS [0 XMMHU B COOTBETCTBHH C )KM3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIb30BaTh COBPEMEHHbIE WH(POPMALIMOHHBIE TEXHOJIOT UU
JUTSL TIOWCKA M aHAJIM3a y4eOHOW U HAyYHO-TIONYJIIPHON HH(pOpMAIIMH XUMHUYECKOTO COICPIKaHUS;

dopMupOBaHUE M pPa3BUTHE y OOYUYAIOMIMXCS ACCOLMATHBHOTO M JIOTUYECKOTO MBIIUICHUS, HAOIIONATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE 0COOCHHO HEOOXOMMBI, B YaCTHOCTH, IPH TUTAHUPOBAHHUU U TIPOBEJICHUU XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE Y OOYYAIONIUXCS YOSKAEHHOCTH B T'YMaHHCTHYECKOW HAINPABICHHOCTH XMMHH, €€ BAXHOW POJIM B PEIICHHH II00ATBHBIX MPOOIIeM
PalMOHAIIBHOTO MPHPOOOIH30BAHUS, MOMOIHEHHUS YHEPTETHUECKUX PECYPCOB U COXPAHEHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMO CTH
0epe’KHOTO OTHOIIEHHS K TIPUPOJIE U CBOEMY 3I0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA UCIOIH30BAHUS TOTYICHHBIX 3HAHUN JUIS IPHHATHUS TPAMOTHBIX
PCILICHHI B CUTYaIUsX, CBSI3aHHBIX C XUMHUCCKUMU SIBIICHHUSIMH.

B ydebHOM miaHe cpemHero oomiero oOpa3oBaHus MpeAMET «XUMHs» 0a30BOTO YpOBHSI BXOAMT B COCTaB MpeaMeTHOH obnactu «EctecTBeHHO-
Hay4YHBIC MIPEIMETHD.

OO11ee YrcIIo 4acoB, OTBENEHHBIX IS U3YYCHUS XUMHUH, Ha 0a30BOM ypOBHE CpEIHETO 001ero o0pa3oBanus, coctabiseT 68 yacos: B 10 kiracce —
34 gaca (1 qac B HEICITIO), B 11 KJ1acce — 33 Jaca (1 qac B HEJIEIIO).



Paznen 1. Conep:xanue y4eOHOro npeamera « XuMus»
10 KJIACC

OPTAHMYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCcKON XUMHHU

[Ipeamer opraHuueckoldl XUMHUHU: €€ BO3HMKHOBEHHME, Pa3BUTHE M 3HAYCHUE B IIOJYYEHHHM HOBBIX BEIIECTB M MarepuasioB. Teopusi CTPOEHHUs
opranuueckux coemuHeHuid A. M. BytnepoBa, e€ ocHoBHble monoxkeHUs. CTpyKTypHble (OPMYIBl OPTaHUYECKHX BEIIECTB. [ OMOJIOTHS, H30MEpHs.
XHUMHUYECKas CBA3b B OPraHUYECKUX COCANHEHUSAX — OIMHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBienue o KIacCUpHUKAIUN OPraHNYECKUX BemecTB. HoMeHKIaTypa opraHn4ecKiux COeIUHEHUH (CUCTeMaTHuecKas) M TPUBHAJIbHBIC Ha3BaHUS
BAKHEUIIUX MPEICTABUTEIIEH KJIACCOB OPraHUYECKHUX BELIECTB.

DOKCHEpUMEHTAIBHBIE METOIbI M3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIICHHE ¢ 0Opa3laMH OpraHHYeCKUX BEIIECTB M MaTepualaMy Ha UX
OCHOBE, MOJCIMPOBAHHE MOJEKYI OPraHWYEeCKUX BEIIECTB, HAOIIONEHHWE U OMHCAHHME JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHMYECKUX
BELIECTB IPU HarpeBaHuH (IJIaBJIeHUE, OOYJIMBAaHUE U TOPEHUE).

Yrnesogopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUI psif. MeTaH u 3TaH — NPOCTEUIINE MPEICTABUTEIHN aKaHOB: (PM3MUYECKHE U XMMHUYECKUE CBOMCTBA
(peakuuu 3aMeIeHUs] ¥ TOPEHHUS ), HAX0XKICHHE B IPUPOJIE, MOTYYSHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJIOTUYECKUH psAA. DTWIEH M HPONWIEH — IPOCTEHIINE MPEACTABUTENN aJKEHOB: (PU3MUECKHE M XUMHUYECKHE
CBOICTBA (peaKINK TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATAILIMH, OKUCIICHUS U TIOJMMEPU3AllNN ), IOTYYCHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmerwnOyragueH-1,3: cTpoeHue, BaKHEHITME XHUMHUYECKHE CBOWCTBa (peakiusi mnoiuMepusanuu). llomyuenue
CUHTETHUYECKOTO KaydyKa U PE3UHBL.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN Psil. ALIETHIIEH — IPOCTEHIINI TPeICTaBUTENb aJJKHHOB: COCTaB, CTPOEHUE, PU3NUYECKUE
Y XUMHYECKHE CBOMCTBA (peaKkLuu THAPUPOBAHHUS, TAJIOT€HUPOBAHUS, TUAPATALIUH, TOPEHUS ), TOTYYEeHUE U IPUMEHEHHUE.

Apenbl. beH3on: cocraB, cTpoeHue, puU3MUECKHUE U XUMHUYECKHE CBOMCTBA (peaklMU rajJOreHUpPOBAHUS M HUTPOBAHUS), MOJIyYEHHE M MPUMEHEHUE.
Tonyon: cocmas, cmpoenue, Quauueckue u XumuiyecKkue c8oUcmea (Peakyuu 2anio2eHUpO8anus U HUMPOBAHUs), NONyUeHue u npumeHeHue. TOKCHUHOCTD
apeHoB. [eHeTnyeckas CBsA3b MEXKY YINIEBOAOPOJAMH, IPUHAIICKALIUMH K PA3JIMYHBIM KJlaccaMm.

ITpupoaHble UICTOYHHMKH YI1eBOOpoa0oB. [IpupoaHbiil ra3 u nonytHsle HeTAHBIE ra3bl. HedTh 1 €€ npoucxoxnenue. CrocoObl nepepaboTKu HeTH:
MIEPETOHKA, KPEKUHT (TEPMUUYECKUN, KaTAIUTUYECKUI ), muposu3. [IponykTel nepepaboTku HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH
YTOJIb U MIPOJYKTHI €0 MepepadoTKH.

DKcrepUMEeHTalIbHbIE METO/bl M3yYeHHUS BEIIECTB M WX IPEBpAIlCHMI: O3HAKOMJIEHHE ¢ o0pa3laMu IUIaCTMAcC, KaydyKOB U PE3WHBI, KOJIJIEKIIUU
«HedTtp» M «Yronb», MOJAETUPOBAHUE MOJEKYJ YIJIEBOJAOPOAOB M TaJOr€HONPOU3BOIHBIX, MPOBEIEHHE MPAKTUYECKON paboThl: MOJy4YEHHE STHIIEHA U
W3y4YEHHE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Brruncnenus no ypaBHEHUIO XUMUYECKON peakluu (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOTO BELIECTBA MIIM MPOAYKTa PEakliu 10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WIN MPOJYKTOB PEAKIIHHN).

Kuciopoaconep:xamnue opranniyeckue CoeAuHEHU s




[IpenenbHBIE OMHOATOMHBIE CIUPTHL. METaHON W JTaHON: CTPOCHHE, (PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA (PEaklMUd C aKTUBHBIMH MeETaJUIaMH,
raJloreHOBOAOPOAAMHU, TOPEHUE), TpUMeHeHHe. BogopoaHbie CBsI3M MEXly MOJIEKyllaMu CIUpTOB. [leiicTBie MeTaHoa ¥ 3TaHOJIa HAa OPTaHU3M YellOBEeKa.

MHoroaroMHbIe CHUPTHI. DTUICHIIIMKOIb U TIMIEPUH: CTPOEHUE, (PU3NUECKUe 1 XUMUYECKUE CBOICTBA (B3aUMOICHCTBHE CO IIEIOYHBIMU METAJIaMH,
KaueCTBEHHAs peakiusi Ha MHOr0aTOMHbIE CIUPTHI). [leficTBue Ha opranu3Mm uenoseka. [IpumeHenue rminiepruHa 1 3TUICHIITUKOIS.

®deHom: CTpOCHUE MOJIEKYIBI, (pU3HUecKue U XMMUYecKHe cBoiicTBa. TokcnyHocTh Genona. [Ipumenenue denomna.

Anpaeruabl U kemowusi. DopManbaerui, aleTalbIerul: CTpoeHue, Gu3nIecKue U XMMHYECKHe CBOMCTBa (peakIHu OKUCIIEHHS M BOCCTAHOBIICHUS,
Ka4eCTBCHHBIE PEAKIIUN), TIOTYICHUE U IPUMCHEHUE.

OnHOOCHOBHBIE MpeieNbHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHas M YKCYCHasi KUCIIOThI: CTpoeHHe, GU3NYECKUe U XUMUYECKHEe CBOMCTBA (CBOMCTBA,
obmue I Kjlacca KHCJOT, peakiusi STepuuKaluu), rnojiydyeHue u npuMmeneHue. CTeapuHOBas M OJIEMHOBAS KHUCIOTHI KaK MPEICTABUTENN BBICIINX
KapOOHOBBIX KUCIOT. MbLIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JeCTBHE.

Crnoxsble 3¢QuUpbl Kak MPOU3BOAHBIC KapOOHOBBIX KUCIOT. [wmaponu3 cnoxubeix 3¢gupo. Xupel. [maponus xwupos. [IpuMeneHue >XUpOB.
buonoruueckas poib KUPOB.

VrieBoapl: cocTaB, Kiaccu(UKanusi yriieBoJoB (MOHO-, MU- W TOJMcaxapuibl). [Jroko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYIIbI, (pU3MYECKHe M XHMHYCCKHE CBOWCTBa (B3ammopeictBue ¢ ruapokcuaom meau(ll), okucieHne amMMuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B IPUPOJIE, TPUMEHEHHEe, Ononorndeckas poib. @orocunres. @pykro3a Kak U30Mep IITIOKO3BL.

Kpaxman u uemnonos3a Kak npupoaHbie nonuMepsl. CTpoeHue Kpaxmana U HeuTiono3bl. Ou3ndeckue U XMMHUECKHe CBOMCTBAa Kpaxmana (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

DKcIepuMeHTalIbHbIE METOBl U3yUYCHHs BEIIECTB M UX MPEBPAIlEHUI: MpoBeIeHUE, HAOMIOACHNE U OMHCAHNE JEeMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHBIC PEAKIIMKM OJTHOATOMHBIX CIIUPTOB (OKUCIeHUE dTanona okcuaoM meau(ll)), MHOroaToMHBIX CIUPTOB (B3aUMOJICHCTBHE TIUIIEPUHA C
rugpokcuaoM meau(ll)), anpaerngos (OKUCIEHHE aMMHAaYHBIM pacTBopoM okcuaa cepebpa(l) u ruapoxcuaom meau(ll), B3anmoaeicTBre KpaxMaia ¢ HOI0M),
MIPOBEIEHHUE MTPAKTUYECKOM paboThI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaun.

Bbrauciienns mo ypaBHEHUIO XHMHUYECKOH peaknnu (Macchl, 00bEMa, KOITMYECTBA MCXOIHOTO BEIIECTBA MM MPOIYKTa PEaKIUK 10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO U3 MCXOTHBIX BEIIECTB WM MPOIYKTOB PEAKIIHIH).

A3zoTconepxaniie OpraHm4ecKue COeTUHEHNS.

AMUHOKUCIIOTBI Kak aM(oTepHble OpraHudeckue coenuHeHus. DU3NYECKHe W XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (HAa MpUMEpe TIUIUHA).
Bronorndeckoe 3HaueHHEe aMHHOKUCIIOT. [lenTu .

benku kak mpupoHbIe BEHICOKOMOJIEKYIsIpHbIe coequHeHus. [lepBuuHas, BTOpHYHAs U TPETUYHAS CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OENKOB:
THJIPOJIN3, ICHATYpAIHs, KAYECTBEHHbIE PEAKIINU Ha OCIKH.

DKcIepuMeHTalIbHbIE METObI U3YUYECHUS BEIIECTB U UX MPEBpAILEHU: HAOMIONEHNE U ONMCAaHUE JAEMOHCTPAIMOHHBIX OMBITOB: JACHATypalus OeiIKoB
MIPY HarPEeBaHWH, [IBETHBIC PEAKIIMH OCITKOB.

BbicokoMolieky/IsipHbIe COeTUHEHUS

OCHOBHBIE TOHSATHS XHMHH BBICOKOMOJICKYISPHBIX COCIMHEHUH: MOHOMEp, IOJIMMEP, CTPYKTYpHOE 3BEHO, CTEICHb MOJUMEPH3AINH, CPEITHSIS
MonekysipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COSAMHEHUN — TOTMMEPHU3allvs U TOJTUKOHACHCAIINS.

OKCHepUMEHTABHBIE METO/Ibl W3YYeHHs BEIIECTB M WX TNPEBPAlICHHNA: O3HAKOMIICHHE C O0pa3laMHi TPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, KaydyKOB.

MexnpeMeTHBIE CBA3H.



Peanmu3zaiusi MEXIpeIMETHBIX CBS3eHd MpU M3yYEHUH OpraHudeckoil xumuu B 10 Kiacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHHME KakK OOIIHX
€CTECTBEHHO-HAYYHBIX MMOHITHH, TaK U TIOHSATHMA, SBIISTFONIMXCSI CHCTEMHBIMHU JJIs1 OT/ICIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: SIBICHHE, HAYYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIHW3, CHHTE3, KIACCU(PUKAIUs, TCPUOTUTHOCTS,
HaOJIrO/ICHNE, H3MEPECHUE, SKCIICPUMEHT, MOJICITUPOBAHHE.

@dusnka: Marepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKHI YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA,
(bu3nvecKre BEININHBI U €UHUIIBI X H3MECPCHHSL.

buonorust: knerka, opranm3m, 6uocdepa, oOMeH BelecTB B opraHu3me, (pOToCHHTE3, OMOJOTUYECKH aKTHBHBIC BElIeCTBa (OCIIKH, YTIICBOBI, KHUPHI,
(hepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE TTOPOIBI, TIOJIE3HBIC UCKOIIAEMEBIE, TOTLTUBO, PECYPCHI.

TexHoOMOTHS: MUIIEBBIC MTPOMYKTHI, OCHOBBI PAIMOHATHLHOTO MMUTAHMS, MOIOIINE CPEACTBA, JICKAPCTBCHHBIC U KOCMETUYECKUE MPEraparhl, MaTepHaIbl
13 UCKYCCTBCHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJTACC
OBLIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMHMH

XUMHUYECKHN 31eMEHT. AToM. SIpo aroma, M30TOMbI. DJIEKTPOHHAsE 000J104YKa. DHEPreTHYeCKUe ypOBHH, MOAYPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeneieHts] JIEKTPOHOB MO OpOUTAIsIM B aToMax 3JIEMEHTOB IEPBBIX UYETBIPEX MEPHUOAOB. DJIEKTPOHHAS KOH(PUrypanus
aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux aniemeHToB JI. M. MenneneeBa. Csa3b nepuoanyeckoro 3akoHa u Ilepuonnueckoit
cUcTeMbl xumudeckux amemeHToB J[. 1. MeHneneeBa ¢ COBPEMEHHOH TeOpHEl CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHMUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOXKHBIX BEILECTB MO IPyNIaM U rnepuogaM. 3Ha4eHHE MEPUOANYECKOrO 3aKOHa B pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XMMHUYECKasi CBsI3b. BUbl XUMUUECKON CBSA3M (KOBaJEHTHAs HEMOJIAPHAs U MOJSApHAs, MOHHAs, MeTaJunueckas). MexaHu3Mbl
o0pa30BaHMsI KOBAJIEHTHOW XHWMHYECKOW CBsI3U (OOMEHHBI M JIOHOPHO-aKIENTOpHbIN). BomoponHas cBs3e. BaneHTHOCTb. DNEKTpOOTPUIATEIBHOCTb.
Crenenp okucneHus. IoHbl: KATHOHBI U AHNOHBI.

BemecTBa MONIEKYASIPHOTO U HEMOJIEKYISIPHOTO CTPOEHMSI. 3aKOH MOCTOSHCTBA COCTaBa BEIECTBA. THIbI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBa BEUIECTB OT TUIA KPUCTAJUINYECKON PEIIETKU.

[TonsiTre o nucnepcHbIX cucTemMax. MicTuHHbBIE U KOJIIIOUIHBIE pacTBOPbI. MaccoBast 10115l BEIIeCTBa B pacTBOPE.

Knaccudukamuss Heopranuueckux coeauHeHuil. HomeHknarypa HeopraHmueckux BemiecTB. [eHeTHmueckas CBA3b HEOPraHMYECKUX BEIECTB,
MPUHAIEKAIINX K Pa3IMYHbIM KJIaccaM.

Xumnueckas peakius. Kiaccudukanns XMMUYECKUX peakyii B HEOPraHMYECKON U OPraHu4ecKO XUMHUH. 3aKOH COXPAaHEHHsI MAacChl BELIECTB, 3aKOH
COXpaHEHUS U MPEeBpAIllEHUs] YHEPTHH [TPU XUMUYECKUX PEaKLUsX.

CkopocTh peakiuy, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (akTopoB. OOpaTuMble peakiui. XuMuyeckoe paBHoBecue. MaKkTopsl, BIUSIONIME HA COCTOS HUE
xumuueckoro paBHosecus. [Tpunmun Jle [larenbe.

OnekTpoiauTudeckas auccounanus. CUIbHbIE U ciadble 21eKTpoauThl. Cpesia BOIHBIX pacTBOPOB BEILECTB: KUCIAs, HEUTpasIbHasl, MIEI0UHAasl.

OKHCANTENEHO-BOCCTAHOBUTENbHBIE PEaKIIUU.



DKCIepUMEHTAIIbHBIE METOBI U3yYEHUS BEIIECTB M MX MpEBpalleHuil: JeMoHCTpanus Tabnun «[leproanueckas cucreMa XMMHYECKHX 3JIEMEHTOB /.
W. MenpeneeBay, usydeHue Mojeliell KpUCTAUIMYECKUX PEIIETOK, HAOIIOIEHHEe U ONMUCaHUe AEMOHCTPALMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3lIoKEHHE
MEPOKCHIA BOAOPOAA B MPUCYTCTBUU KaTajln3aTopa, ONPENEICHUE CPEbl PACTBOPOB BEIIECTB C NOMOIIBIO YHUBEPCAIHBHOTO UHAMKATOPA, PEAKLIMA UOHHOTO
oOMeHa), MPOBEACHHE MTPaKTUUECKOi paboThl «BiusHue pa3auuHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOU PEaKIIUN.

Pacuérnbie 3anaun.

Pacuérel o ypaBHEHHAM XMMHUYECKHX PEAKLMil, B TOM YHUCIIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCIOJIb30BAHUEM MOHSITHS «MaccoBas A0S
BEILIECTBAY.

Heopranuyeckasi Xumust

Hemeramner. [Tomoxxenne HemeramioB B llepuonnyeckoit cucreme xummudeckux sneMeHToB JI. M. MennmeneeBa U 0COOCHHOCTH CTPOEHUSI aTOMOB.
duznyeckue CBOWCTBAa HEMETAIUIOB. AJNIOTPONHS HEMETAIUIOB (Ha MpUMeEpe KUCIopoa, cepsl, hocdopa u yriepona).

XUMHUYECKHAE CBOWCTBA BAXKHEWINIUX HEMETAIOB (TalloreHOB, cepbl, a3ora, (ocdopa, yriepoga W KpeMHHS) M HX COSAMHEHUN (OKCHIOB,
KHCIIOPOJICOACPKAIIUX KUCIIOT, BOAOPOAHBIX COSAUHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAJUIOB M UX COCIMHEHHM.

Mertannsl. [lonoxenune meramioB B Ilepuoanueckoii cucteme xumudeckux snemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS DIEKTPOHHBIX
o0osouek aroMoB MeTauioB. O0mue Gpuznyeckre cBoicTBa MeTauioB. CIUIaBbl METAILIOB. DIECKTPOXUMHYSCKHUM DSl HATPSDKEHU M METaIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIIINX METAJUIOB (HATPUH, KWW, KalbIWi, MAaTHUN, QIFOMUHUN, ITUTHK, XPOM, JK€JI€30, ME/Ib) U UX COCIUHEHUH.

OO6mrre criocoObl moyyeHust MeTaJIoB. [[puMeHenne MeTaioB B OBITY M TEXHHUKE.

DKcIepuMEeHTAlIbHbIE METO/IbI U3YYEHHUS BEIIECTB U UX MPEBPAIICHUN: U3YUeHHE KOJUIEKINU «MeTalljibl U CIUIaBbl», 00pa3lloB HEMETAIUIOB, PEIICHHE
AKCIIEPUMEHTAJBLHBIX 334, HAONIOJCHWE M OINMCaHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aMMOACHCTBHE THUIAPOKCHAA ATIOMHHHS C
pacTBOpamMH KUCIOT U ILIeNIouei, KaueCTBEHHbIE PEAKI[MN Ha KAaTHOHBI METAJIJIOB).

Pacuérnbie 3anaun.

Pacuérel Macchl BemecTBa Uil 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00bEMY OHOTO U3 YUACTBYIOIINUX B PEAKIIHH BEIIECTB,
pacu€Tbl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CITU OJJHO U3 BEIIECTB UMEET MPUMECH.

XuMuUS 4 KU3Hb

Ponp xumMun B obGecrieueHHM SKOJOTMUYECKOW, DHEPreTHYECKOW W THUIIEBOM 0€30MacHOCTH, Pa3BUTHH MEIUIMHBL [IOHSATHE O HAyYHBIX METOIaX
MMO3HAHMS BEMIECTB U XUMUYECKUX PEAKLIUM.

[Ipencrasnenust 00 00X HAYYHBIX MPUHIIMITAX TPOMBITIUIEHHOTO MOJIYIeHUS BaKHEUIITUX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MarepuajoB: BaKHEWILIME CTPOUTENbHBIE MaTepHalbl, KOHCTPYKIIMOHHBbIE MaTepHalbl, KpPACKH, CTEKJIO, Kepamuka,
MaTepualIbl JIsl AIEKTPOHUKH, HAHOMATEPHAaJIbl, OPTaHUYECKHUE U MUHEpaJIbHbIE YTI0OpEHHUs.

XuMHUs U 37I0pOBBE UEIOBEKa: MpaBHJIa UCIOIb30BAaHUS JIEKAPCTBEHHBIX IMpENapaToB, MpaBuiia 0€30MacHOTO WCHOIb30BaHUS MPENnapaTroB OBITOBOM
XUMUU B TIOBCEHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzarus MexnpeIMETHBIX CBSI3€H MpU M3YYSHUH OOIIel U HeopraHW4Yeckor XuMun B 11 Kiacce OCyIecTBIsSETCs Yepe3 UCIOIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATUM, TaK U MIOHATUM, SBIISIOIIMXCS CUCTEMHBIMU AJI OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mume ecTecTBEHHO-HAYYHbIE TTOHATHSA: HAyYHBIA (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CHHTE3, KiIacCU(UKAIKS, TEPUOJUIHOCTh, HAOIIOICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHNUE, SBICHUE.

®usukKa: Marepus, dHEPrusi, macca, aroM, d3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HM30TOI, PAJHUOAKTUBHOCTH, MOJIEKYla, SHEPreTUYECKUU YpPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BEIIeCTBa, PU3NUYECKHUE BEJTMYUHBI U €AMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.



Buonorus: kierka, opranusM, 3KocucTeMa, ouochepa, MakKpo- U MUKPOJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, FOpHbIE TOPOJBI, TOJIE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHonorus:: XUMuU4eckass HPOMBILIUIEHHOCTb, METAJUIYpPIUs, NPOU3BOACTBO CTPOUTENIBHBIX MAaTEpUAJIOB, CEIbCKOXO3SAHCTBEHHOE IPOU3BOACTBO,
IUIIEBasi MPOMBIIUIEHHOCTh, (apMaleBTUYECKas IPOMBIIIJIEHHOCTb, MPOU3BOJACTBO KOCMETHUYECKUX IPernaparoB, HPOM3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepuaoB, AJIEKTPOHHAs! IPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



Paznen 2. [Inanupyemble pe3yabTaTbl U3y4eHHs1 yueOHoro npeamera «Xumus» B 10-11 knaccax
JIMYHOCTHBIE PE3YJIBTATbI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaraM OCBOCHHS OOYYAIOMIMMHUCS MPOrpamMM CpenHero oomero o0pa3oBaHHs (JIMYHOCTHBIM,
MeTanpeAMETHBIM U IpeaMeTHbIM). HaydHo-MeToanueckoil OCHOBOM 11l pa3pabOTKU IUIaHUPYEMBIX pPE3yIbTaTOB OCBOCHHS MPOTPaMM CPEIHEro OOIIEero
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN MOIXO/.

B cOOTBETCTBUM C CHCTEMHO-/IE€ATEILHOCTHBIM MOJIXO/I0M B CTPYKTYpE JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHusl BBIJIETICHBI CIEAYIOIINE COCTABIISAIOIINE:

OCO3HaHME 00YYAIOUTMMUCS POCCUICKON TpaXkIaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIPECIICHUIO;

HaJU4Y1e MOTHUBALIMK K O0yUYEHHUIO;

IeJICHAIIPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN TMYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH U HCTOPUYECKUX TPaaAuLui 6a30BOM HayKU XU MUH;

TOTOBHOCTL U CIIOCOOHOCTH O6yanOHII/IXC$I PYKOBOACTBOBATLCA B cBOCH ACATCIIBHOCTH LCHHOCTHO-CMBICIIOBBIMH YCTAaHOBKaMM, HNPUCYIIUMU
LEJIOCTHOM CHCTEME XUMUYECKOTO 00Pa30BaHNUs;

HaJINYUC IPABOCO3HAHUA DKOIOTHYECKOHN KYJIBTYPbI U CHOCO6HOCTI/I CTaBUThb LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHUsS» JOCTUTAIOTCS B €AMHCTBE Y4€OHOM M BOCIUTATENBHON AESITENbHOCTH B COOTBETCTBUU C
TYMAHUCTUYCCKHUMHU, COLUOKYIBTYPHBIMH, AYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMU M HACATIAMU pOCCHfICKOFO IrpaXxIaHCKOT'O 06IH€CTB3,, IIPpUHATBEIMU B
oOmiecTBe HOPMAMU U TMpPaBUJIAMU MOBEJEHUS, CIOCOOCTBYIOIIMMHU IPOIIecCaM CaMOIO3HAHMS, CaMOPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHMS JTUYHOCTHU
00y4aroImxcs.

JIn4HOCTHBIE pPE3YJAbTaThl OCBOCHHS MpeAMETa «XHUMHUS» OTPakaloT CHOPMHUPOBAHHOCTH OMbBITA MMO3HABATEIBHON M MPAKTHUYECKOW AESITeNbHOCTH
00y4aroIIMXCs TI0 peau3alii MPUHITHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHUA:

OCO3HaHMSI 00YUYaIOIUMUCS CBOUX KOHCTUTYILIMOHHBIX IIpaB U 003aHHOCTEH, YBaXKEHUS K 3aKOHY U ITPaBOIIOPSIIKY;

IPEACTaBICHUS O COLUANBHBIX HOPMaxX U MpaBHJIaX MEXIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOI\/’I ACATCIIBHOCTH IIPpU CO3JaHUU y‘IG6HBIX IMMPOCKTOB, PCIICHUHA y‘IC6HBIX U IIO3HABAaTCJIbHBIX 3a/1a4, BBIIIOJIHCHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apT'yMEHTHI IPYTUX MPH aHATU3€ PA3IUYHBIX BUI0B YUeOHOU AESITENbHOCTH;

2) IaTPHMOTHYECKOT0 BOCIIUTAHUS

ONEHHOCTHOTO OTHOHMICHUSA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUIO OTE€YECTBEHHOM XUMHUU,

YBaXKEHUS K IIPOIIECCY TBOPUECTBA B O0IACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUSI XMMUHU, OCO3HAHMSI TOTO, YTO JOCTH)KEHUS] HAyKH €CTh pe3yJbTar
JUINTEIIBHBIX Ha6J'IIO)IeHI/II71, KPOIIOTIIMBBIX 3KCIIECPUMCHTAJIbHBIX ITOMCKOB, IOCTOSAHHOT'O Tpyaa y‘-IéHBIX H IMMPAKTUKOB,

MHTEpeca 1 03HaBaTeIbHBIX MOTUBOB B MOJYYSHUH U MOCIIEAYIOIIEM aHali3e HH(OpMaIMK O MEPEOBBIX TOCTHKEHHUAX COBPEMEHHOI O0TeYeCTBEH HOM
XUMHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPABCTBCHHOI'O CO3HAHUS, STUUCCKOI'O IMOBCACHUSA,;

CIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSI3aHHbIE C XMMUYECKHMMHU SIBICHHSMM, U NPHUHAMATh OCO3HAHHBIE PEIIEHHs, OPHUEHTUPYACh HA MOPAIbHO-
HPABCTBCHHBLIC HOPMBI U ICHHOCTH;



TOTOBHOCTU OILICHHUBATH CBOE MOBCACHHUC U MOCTYIIKU CBOUX TOBapI/IH_[eI\/'I C HO3I/II_[I/H>'I HPAaBCTBCHHBIX W MMPABOBLIX HOPM U OCO3HAHHC HOCJICI[CTBI/If/’I OTUX
MOCTYIIKOB;

4) hopMUpOBaHMSA KYJIBTYPHI 310POBbSI:

MOHMMAaHHUS LIEHHOCTEH 30pOBOro M Oe30macHoro oOpasza KM3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3WYCCKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJFOZICHUS MPaBUJI 0€30IIaCHOTO OOpaIlCHHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM KU3HU U B TPYIOBOH JIeATEIBHOCTH;

MMOHUMAaHHA HCHHOCTH MPaBHUJI MHAUBUAYAJIbHOI'O U KOJUICKTUBHOI'O 6C3OHaCHOI‘O MOBCACHUSA B CUTyallUAX, YTPOKAOIIUX 3JOPOBBIO U JKU3HHU HIOHCI;'I;

OCO3HAHHMSI ITOCJICICTBUN ¥ HEIIPUATHUS BPESIHBIX MPUBBIYCK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTHKOB, KypeHHS);

5) TpynoBoro BociuTAHUS:

KOMMYHHKATHBHOM KOMITETEHTHOCTH B Y4eOHO-HCCIIEI0BATCIbLCKOM JICATEIBHOCTH, OOIICCTBEHHO IIOJIC3HOW, TBOPYECKOH U JAPYruX BHUAAX
JICSTCIIbHOCTH,

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PCIICHUH MPAKTUYCCKHUX 3a/1a4 COLMATBHON HAIPABICHHOCTH (B PaMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTHYCCKOMY M3YUCHUIO TPOGECCHiA Pa3IMYHOTO POJIa, B TOM YKCIIC HAa OCHOBE IIPUMCHEHUS IPEAMETHBIX 3HAHUH 110 XUMHU;

YBOKCHHS K TPYLY, JHOISAM TPYIa U Pe3ylibTaTaM TPYIOBOU JCATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUAYAJIBHON TPAcKTOPHH OOpa3oBaHUs, Oymaymiedl mpodeccnyd W peaau3aliid COOCTBEHHBIX KXU3HECHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U MOTPEOHOCTEH 00I1IeCTBa;

6) PKO0JIOrHYeCKOro BOCIIUTAHNS

IKOJIOTMYECKH I1eJIECO00Pa3HOT0 OTHOIICHHS K MTPUPOJIE, KaK UICTOYHHUKY CYIIIECTBOBAHUS )KU3HU Ha 3eMIIc;

IIOHUMAaHUSs FJIO63.JII)HOFO XapaKkTepa d9KOJIOTrH4YCCKUX HpO6JIeM, BJIMAHUSA SKOHOMHUYCCKHUX MMPOUCCCOB HA COCTOAHUC HpHpOIIHOﬁ nu COHI/IaJ'II)HOI\/JI CpCabI;

OCO3HAHMSI HEOOXOIUMOCTH MCITOJIb30BaHHUS JOCTHKCHHM XUMHH JUISI PEIICHUS BOIIPOCOB PAIMOHAIILHOTO MIPUPOIONIOIb30BAHHMS,

AKTUBHOTO HEMPUATHUS NEHCTBHUI, MPUHOCAIIUX Bpel OKPYKaoIlleld MPUPOAHON Cpeiie, YMEHUs MPOTHO3MPOBAaTh HEOIAronpUsATHBIE HKOJIOTHYECKHE
TIOCTICIICTBHS MIPESIPUHUMAEMBIX JICHCTBUH U TIPEIOTBPAIATh UX;

HaJIMYHA Pa3BUTOr0 ISKOJIOTMYCCKOI0 MBIINIJICHUA, HKOJIOTHYECKOU KYJIBTYphI, ONbITA IOCATCIBHOCTHU YKOJIOTHYECKOU HaIlpaBJICHHOCTH, YMCHUA
PYKOBOJICTBOBATbCsSi MU B IO3HABATEIILHOW, KOMMYHUKATUBHOW M COIMAJIbHOW MPAKTUKE, CIIOCOOHOCTH M YMEHHS aKTUBHO MPOTHBOCTOSTH HJICOJOTHH
xemoobuu;

7) HeHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKH;

NOHUMaHHS CHeNU(PUKA XUMHUA KaK HAyKH, OCO3HaHUS e€ posid B (OPMHPOBAHUHU PAIMOHAIHLHOTO HAYYHOTO MBIIUICHUS, CO3JJAHHU IIEJIOCTHOTO
npeaAcCTaBJICHUA 06 OKpyXaromeM MHUPE KaK O CAUHCTBC IMPUPOABLI K YCJIOBCKA, B ITIO3HAHWU NPUPOAHBIX SaKOHOMepHOCTefI N pCUHICHUHA HpO6J'IeM COXpaHCHHA
TIPUPOHOTO PABHOBECHSI,

yOexXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU JJIi COBPEMEHHON IUBUIN3ALUU: B €€ T'YMaHHUCTUYECKOW HANpPaBJIE€HHOCTU M Ba)KHOW POJM B CO3/IaHUU
HOBO# 0a3bl MaTepUANBHOW KYJIBTYPbI, PEIICHUN TIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHs YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM, MUIIECBOH U
JKOJIOTUYECKON O€30MacCHOCTH, B PAa3BUTHH MEIUIMHBI, 00ECIEYEHUH YCIOBUH YCHEIIHOTO TpyAda M AKOJIOTMYECKH KOMQPOPTHOM KU3HU KaXKIOro WieHa
00111eCTBA;

eCTeCTBeHHO-Hay‘-IHOI\/II TpaMOTHOCTHU: TIOHUMAaHUA CYIIHOCTHU MCETOOB IMO3HAHH, UCITIOJIB3YEMbBIX B €CTCCTBCHHBLIX HAyKaXx, CHOCO6HOCTI/I HUCITIOJIB30BAaTh
NoJy4aeMble 3HAHHS JIUIS aHAIM3a M OOBSICHEHUS SIBICHHN OKPY)KAIOIIET0 MHpPA U TPOUCXOSAIIAX B HEM HM3MEHEHH, YMCHHUs JenaTh OOOCHOBaHHbBIE
3aK/IIFOUYCHUS Ha OCHOBC HAYUYHBIX q)aKTOB U UMCIOIUXCA JaHHBIX C HEJIBbIO MOJTYUYCHUS JOCTOBECPHBIX BBIBOIOB,

CMOCOOHOCTH CaMOCTOSITEIILHO UCIIOIB30BaTh XUMUYCCKUE 3HAHUS JIJIS pEIICHHS TPOOJIeM B peaJIbHBIX )KU3HEHHBIX CUTYAIIHSX;



MHTEpeca K MO3HAHUIO U UCCIIEI0BATENIbCKON e TEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO, K AKTUBHOMY IMOJIYYE€HUIO HOBBIX 3HAHUN MO XUMUU B COOTBETC TBUU
C )KU3HEHHBIMU TIOTPEOHOCTSIMH;
MHTEpeca K 0COOEHHOCTAM TPY/la B Pa3IMYHBIX cepax npodecCHOHATHLHON NesITeIbHOCTH.
METAIIPEJIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbBIE pe3yabTaThl OCBOCHHS YI€OHOTO MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus BKIIFOYAIOT:

3HaYUMBIC ISl (POPMUPOBAHHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIHUIUIMHAPHBIC (MEXIPEIMETHBIC) OOIICHAYYHbIC TMOHSTHS, OTPAKAIOIIHNE
[[EJIOCTHOCTh HAYYHOW KApTUHBI MHpa U CHCHH(PHUKY METOIOB TMO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEHICCTBO, YHEPTHs, SIBICHUE,
MPoIIeCC, CUCTEMa, HayYHbIN (aKT, MPUHIUII, THIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIeJOBaHUE, HAOTIOACHHE, U3MEPEHHE, SKCTICPUMEHT U JPYTHE);

YHHUBEpCaabHbIC Y4eOHBIC AeWCTBUSA (ITO3HABATElIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), obOecreunBaromue (GopMmupoBaHue (YHKIIHOHATHHON
TPaMOTHOCTH ¥ COIMATBHON KOMIETEHIINH 00y4YarouXCs;

CrOCOOHOCTh O0YYaIOIIUXCSl UCTIONB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUSI U YHUBEpPCAJIbHbIE YUeOHbIC NEHCTBUS B
MMO3HABATEILHON M COLMAILHON TTPAKTHUKE.

MerarnpeaAMeTHbIE PE3YAbTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAJIBbHBIMU YYEOHBIMU ITO3HABATECIILHBIMU, KOMMYHHUKAaTUBHBIMH M PETYISTHBHBIMU
NEeNCTBUSIMHU.

OBJjajieHHe YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMY /I€HCTBUSIMH

1) 6a3oBbIe JJOrMYeCKHe 1eHCTBUSA:

CaMOCTOSITENIbHO (DOPMYIIHPOBAThH U aKTyalU3UPOBaTh IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpuBarh;

OTIpEe/ICTISATH 1IeNIN ACSITeLHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUU UX JOCTUKEHHS, COOTHOCUTD PE3YNbTaThl ACSITEIbHOCTH C MTOCTABICHHBIMHU LIETISIMU;

WCIIOJIB30BaTh TPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBINIJICHUS — BBIIEIATh XapaKTepHbIE MPU3HAKU TOHATHH W YCTaHABIMBATh HUX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 7151 OObSICHEHUS OTAENbHBIX (DaKTOB U SIBICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPUU IS KIIACCU(PUKAIIUU BEIIECTB U XUMUUECKUX PEaAKITUi;

yCTaHABIWBATh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTUBHBIC, NEAYKTUBHBIC, TI0 aHAJIOTHHU), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABIEHUSX, (DOPMYIHPOBATH BHIBOJIBI U 3AKITFOUCHHUS;

MPUMEHSATh B MPOIECCe MO3HAHMS, HCIOIb3YeMbI€ B XUMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATh MOACIBHBIC MPEJICTABICHUS —
XUMHUYECKHI 3HAK (CUMBOJ) 2I€MEHTa, XUMHUUYecKas (popMmyrna, ypaBHEHHE XUMUYECKON PEaKIIUU — MPU PEIICHUU YIeOHBIX MO3HABATENBHBIX U MPAKTHUECKUX
3a/1a4, MPUMEHSITh HA3BaHHBIE MOJICTIbHBIC MIPEJICTABICHUS /TSI BBISIBJICHHS XapaKTEPHBIX MMPU3HAKOB N3YYaeMbIX BEIIECTB U XUMHYECKUX PEAKITUN.

2) 0a3oBbIe McCJIe0BaATEIbCKUE 1eCTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAyYHOTO TTO3HAHHUS BEIIECTB M XUMHUECKUX PEaAKITUH;

dbopMynupoBaTh MM W 3aJlaud KCCIENIOBAHUS, HCIOIB30BaTh MOCTABIEHHBIE U CAMOCTOATEIHHO CGHOPMYIHPOBAHHBIE BOMPOCHI B KauecTBE
WHCTPYMEHTA MO3HAHUS M OCHOBBI /TSl (JOPMUPOBAHUS THUIIOTE3BI 11O TIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJIETh HABBIKAMU CAMOCTOSITENTFHOTO TUIAHUPOBAHUS M TIPOBEACHUS YUEHUYECKUX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOMIOATh 32 XO0M
mpoIriecca, CaMOCTOSTENHPHO MPOTHO3UPOBATh €ro pe3yibTar, (GopmMynupoBaTh OOOOMIEHHWS W BBIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YyJIhTaTOB
UCCJIEJIOBAHHUS, COCTABISATH 000CHOBAHHBIN OTYET O MpOAENaHHOM paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEIOBATEIHCKOM W TMPOCKTHOW JEATEIHHOCTH, MPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PEUIEHUs MPAKTUUYECKHUX 3a/1a4, IPUMEHEHHIO PA3IMYHbIX METO/IOB ITO3HAHMUS.



3) padora ¢ nnopmanuei:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHGOpPMAnMu (HAydHO-TIOMYNISpHAs JIMTeparypa XUMHYECKOTO COMEPXKaHWUs, CIPABOYHBIC ITOCOOMS,
pecypcel MHTepHeTa), aHAIM3WPOBaTh HWHQPOPMAIMIO PAa3IMYHBIX BHUJIOB M (OPM MPEACTaBICHHS, KPUTHYECKH OICHHWBAaTh €€ JIOCTOBEPHOCTH U
HETIPOTHBOPEYHBOCTb;

(dbopMynHpOBaTh 3aMPOCHl M MPUMEHSITh PA3UYHBIE METOIbI MPU MOUCKE M OTOOpe MH(OpMAIMK, HEOOXOAUMOM IS BBITIOJHEHHS YYeOHBIX 3a7a4
OIpEeAeIEHHOTO TUIIA;

HpI/IO6peTaTB OIIBIT UCITOJIB30BAaHUA I/IH(i)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHBIX TEXHOJIOTHUM U PA3JINIHBIX ITIOMCKOBBIX CUCTCM;

CaMOCTOATENIFHO BBIOMPATh ONTUMAJIbHYIO (hOPMY NpecTaBIeHHs HHPOpMauy (CXeMBbl, TpaduKH, AMarpaMMBbl, TAOIHUIIBL, PUCYHKH U APYTHUE);

UCITIONIb30BaTh HAay4yHBIH SI3BIK B KaueCTBE CpPEJCTBa NpU paboTe ¢ XUMHUYECKOW HH(OpMalMen: MPUMEHSTh MeXnpeaMeTHble ((pusmueckue u
MaTeMaTH4ecKHe) 3HaKu U CUMBOJIBI, (hopMyIbl, ab0OpeBuarypbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U HpeOGPaSOBBIBaTB 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITIAAHOCTHU.

OgJajieHNe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eiCTBUSIMM:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMbI B XOJ€ JHajiora W/WIH AMCKYCCHUHU, BBICKA3bIBaTh HICH, (POPMYIUPOBATH CBOHM IPEIIOKEHHS
OTHOCHUTEJIBHO BBIITOJHEHUS MTPEATI0KEHHOM 3a1a4u;

BBICTYIIaTh C Hpe3eHTauHei/'1 PE3YIILTATOB Mo3HaBaTeIILHOM ACATCIBHOCTH, IMOJYYCHHBIX CaAMOCTOATCIIBHO HJIM COBMCCTHO CO CBCPCTHHKAMHU IIPpHU
BBINIOJTHEHHH XMMHUYECKOTO AKCIEPUMEHTa, MPAKTUYECKOH pabOThl MO MCCIECJOBAHHMIO CBOWMCTB M3y4aeMbIX BEIIECTB, PEaln3allii Y4eOHOTO IMPOEKTa U
(dbopMyITHPOBATH BEIBOJBI IO PE3YJIbTaTaM IMPOBEIEHHBIX UCCIICIOBAHUN TyTEM COTTIACOBAHUS MTO3UIIMH B X0/ OOCYKICHUS U OOMEHA MHEHUSIMHU.

OBJajieHNe YHUBEPCAJIbHBIMH PeryJIsTHBHBIMM el CTBHSIMU:

CaMOCTOATENIFHO TUIAHUPOBATh U OCYIIECTBIATH CBOIO IO3HABATEIbHYIO AEATEIBLHOCTH, ONpPEAEIsis e€ LeNu U 3aJadd, KOHTPOJIUPOBATh U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh IpeUIaracMblii ajJrOpUTM ACUCTBHH NpU BBHIMOJHEHUH YYEOHBIX M WCCIIEIOBATENILCKUX 3ajad, BbIOMparh HauOoiee
3¢ (deKTUBHBIN CIOCO0 UX PEHIEHUS ¢ YUETOM MOTYUEHHS] HOBBIX 3HAHUN O BELECTBAX U XMMHUECKUX PEaKLUX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH /I€ATEIIbHOCTH HAa OCHOBE CaMOaHalIn3a U CAaMOOIICHKH.

INPEJIMETHBIE PE3VYJIBTATbI
10 KUJIACC

[TpenmeTHBIE pe3ynbTaThl 0CBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUN O XUMHYECKON COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJIM XMMHMU B TO3HAHWUU SIBICHUMN
HOpUPOAbI, B (POPMUPOBAHUM MBIIUICHUS U KYJIBTYpBl JIMYHOCTH, €€ (PYHKIMOHAIBLHOM IPaMOTHOCTH, HEOOXOAMMOM il pelieHHs] MPAaKTUYeCKUX 3a1ad U
9KOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON CPEAE;

BJIaJICHUE CHCTEMON XMMHUYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE MOHATUS (XMMUYECKHH 3JIEMEHT, aToM, 3JIEKTPOHHAs 000JoYKa
aroma, MOJIEKYJla, BaJ€HTHOCTb, JIEKTPOOTPHUIIATEIIbHOCTh, XUMHUECKas CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpall€HHas), MOJIb, MOJISIpHas
Macca, MOJISIpHBIH 00BEM, YITIEPOAHBIN cKeseT, (yHKIHOHAJIbHAS TPYIIa, paauKall, U30MepHusi, U30Mephl, TOMOJIOTHYECKHH Psijl, TOMOJIOTH, YTJIEBOAOPOIBI,
KHUCJIOPOJ M a30TCOZep Kalllie COECTUHEHHUS, MOHOMEp, IMOJIMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYISPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpoeHHs opraHuyeckux BemiectB A. M. bymnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XHUMUH,
MHUPOBO33pEHYECKNE 3HAHUS, JIeXkKAlllle B OCHOBE MOHUMAaHMSI IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHHM, (DaKTOJIOTMUECKHE CBEJICHHS O CBOMCTBAX,
cOCTaBe, MOJy4YeHUH U 0€3011aCHOM HCIIO0JIb30BaHUM BRKHEHIIINX OPraHUYECKUX BEIECTB B OBITY U MPAKTHUECKON JEATEIIbHOCTH YEI0BEKa,;



c(OpMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIC MPU3HAKU MMOHATUH, yCTAaHABIUBATh UX B3aHMMOCBS3b, UCIOIB30BaTh COOTBETCTBYIOLINE TTOHATHS
IIpY ONMCAaHUM COCTaBa, CTPOSHUS U MPEBPALLICHUH OPraHNYEeCKUX COEINHEHMIH;

c(OpMHPOBAHHOCTh YMEHHI HCIIOIB30BATh XMMUYECKYIO CUMBOJIMKY JJISi COCTABICHHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHO 1)
(GopMyn OpraHMYEeCKMX BELIECTB M YPAaBHEHMH XMMHUYECKHUX DPEAKLMH, U3rOTABIMBATH MOJENIN MOJIEKYJl OpPraHMYECKUX BEIECTB Ul WJUIIOCTPALUU HX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpMHPOBAHHOCTh YMEHHH yCTaHaBIMBAaTh MPUHA/JIEKHOCTh M3YYEHHBIX OPraHMYECKUX BEILECTB 10 MX COCTaBy U CTPOCHHUIO K ONPEACIEHHOMY
KJIaccy/Tpymnie COeNWHEHHH (YIIIEBOAOPOIBI, KHUCIOPOA M a30TCOACPKAIIUE COCAMHEHUS, BHICOKOMOJICKY/SIPHBIE COCIMHEHMS), JaBaTh UM HA3BaHUA II0
cucremarndeckoil Homenknarype (IUPAC), a Taxxe NpUBOANTH TPUBHAIbHBIC Ha3BaHUsI OTAEIbHBIX OPraHUMYECKUX BELECTB (3TUJICH, MPOIUIIEH, alleTUIIEH,
ATUJICHIIMKOIb, [IMIEPHH, (eHol, (popManbaeru, aneraibIeru], MypaBbiuHas KUCIIOTA, YKCYCHasl KHCJIOTa, OJEMHOBAs KHUCJIOTa, CTEAPHHOBAS KUCIOTA,
IJIF0K03a, PPYyKTO3a, KpaxMal, LeJUII0103a, INIULUH);

c(OpPMHPOBAHHOCTh YMEHUS ONPEACIATh BUIbl XUMUYECKOM CBSA3M B OPTaHUYECKUX COCNMHEHUAX (OJMHAPHBIC U KPaTHBIE);

c(OpMHUPOBAHHOCTh YMEHHUS MPHUMEHATh IOJOKEHHs] TEOPUU CTPOEHMs opraHuyeckux BewecTB A. M. ByriepoBa s 0ObsACHEHHS 3aBHCHMOCTHU
CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS MAacChl BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMH XapaKTepU30BaThb COCTaB, CTPOCHUE, (PU3MUECKHE M XMMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTaBUTEIECH Pa3IMUHBIX
KJIACCOB OPTaHWYCCKUX BEIICCTB (METaH, dTaH, 3THIICH, IPONIIICH, alleTHIeH, OyranueH-1,3, MmeTwiOyTaaueH-1,3, 6eH3011, METaHOII, dTAHOJ, ATHICHIIIUKOJIb,
IIMLEPHUH, (DEHOJ, aleTalbJeruj, MypaBbUHas M YKCYCHas KHUCIOTBI, IJIIOKO3a, Kpaxmaj, LEJUII0I03a, aMHUHOYKCYCHas KHUCIIOTa), HWJUIIOCTPUPOBATh
TEHETHYECKYIO CBSA3b MEXK/I1Yy HUMHU YPaBHEHUSIMH COOTBETCTBYIOUINX XUMHUYECKUX PEAKIUil C UCTIONIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(OpMHUPOBAHHOCTh YMEHUSI XapaKTE€PHU30BaTh MCTOUYHUKHU YITIEBOJOPOIAHOIO ChIpbs (HE(Th, NPUPOAHBINA Ia3, yrojib), CIOCOOBI UX MEpepabOTKH U
NPaKTUYEeCKOE MPUMEHEHHE IPOYKTOB IepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHUN NMPOBOJUTH BBIYMCICHUS 110 XMMUYECKUM YpPaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOIO BEIECTBA WM MPOAYKTa
peakLny Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB UM MPOILYKTOB PEaKIUN);

c(OpMHPOBAHHOCTh YMEHUH BJIa/IeTh CUCTEMON 3HAHUH 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHMS, UCHOJIb3YEMbIX B XUMHUH IIPU U3y4YEHHH BEIECTB
U XUMHYECKUX sIBIEHUH (HaOItoeHue, N3MEpEeHNe, SKCIIEPUMEHT, MOJIETTMPOBAHHUE), UCIIOJIb30BATh CUCTEMHbIE XUMUUECKHE 3HAHUS JUIsl IPUHATUS PEeLLICHUN
B KOHKPETHBIX )KM3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IIPUMEHEHUEM;

c(OpMUPOBAaHHOCTh YMEHHUI cOOMIONATh MpaBUIIa MMOJIb30BaHUS XMMHUECKON mocyaoi 1 1abopaTopHbIM 000pYIOBaHUEM, a TAKXKe MpaBuia 0OpaleHUs
C BELIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSAMH IO BHIMOJIHEHUIO TJAOOPATOPHBIX XUMHUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBaTb U BBIMOIHATH XUMHYECKUN HKCHEPUMEHT (IIPEBPALLEHUS] OPraHWYEeCKUX BELIECTB IPU HarpeBaHuH,
NOJy4YeHHUE 3TUJIICHA U U3yYeHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMU OPraHWYECKHX BEIIECTB, JACHATypalus OEJKOB IPU HAarpeBaHUU, IIBETHBIE PEAKLIUU
0eNIKOB) B COOTBETCTBHH C IIPABUJIAMU TEXHUKH 0€30MaCHOCTU IPU OOpAIEHUH C BEIIECTBAMHU U JIaOOPaTOPHBIM 000pYAOBaHUEM, IIPEJICTABISTh PE3YAbTATHI
XMMHUYECKOTO SKCIIEpUMEHTa B (pOpMe 3alHCH ypaBHEHUH COOTBETCTBYIOIUX pEaKIMii U (OPMYIMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YIIBTATOB;

c(hOpMUPOBAHHOCTh YMEHMM KPUTHUECKH aHAJIM3HPOBATh XMMHUECKYI0 HH(POpPMAILMIO, NOJy4aeMyl M3 pa3HbIX HCTOYHUKOB (CpeACTBa MaccOBOM
uHpopmaruu, IHTepHeT U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUN COOIIOIaTh MTPaBHIIa SKOJIOTHUECKH 11€1eco00pa3HOro MOBEACHHS B OBITY M TPYAOBOH JESITENIbHOCTH B LIEISX COXPAHEHUS
CBOETO 370POBbsI U OKPY’KAIOLIEH NPUPOJHON Cpelbl, 0CO3HABATh ONACHOCTb BO3/IEHCTBUS HA JKUBBIE OPTaHU3MBI ONPEAEIEHHBIX OPIraHUYECKUX BEIECTB,
noHumMas cMbich nokaszarens [1JIK, noscHsaTh Ha mpuMepax crocoObl YMEHbILIEHUS U MPEAOTBPAILLIEHUS X BPEIHOTO BO3CHCTBHS Ha OpraHU3M YeJIOBEKa;

JUIs1 00YYarOIIUXCs C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHUE MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIECTB U
XUMHYECKHX SIBJICHHI;



JUISL CJIETIBIX U CIa0OBHIAIIMX OOYYAIOUINXCS: YMEHHE HCIIONb30BaTh PEIbeHO-TOUCUHYIO cUcTeMy 00o3HaueHuit JI. bpaiins s 3anucu XuMu4ecKux
dbopmy.
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[TpeameTHsbIe pe3ynbTaThl 0CBOEHUs Kypca «O011ast 1 HeOpraHM4ecKasi XUMHs OTPaXKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUNA: O XMMHUYECKOM COCTABISIONICH €CTeCTBEHHO-HAyYHOW KapTUHBI MHpa, POJIM XUMHH B TIO3HAHUH SIBICHUI
IPUPOAbI, B (POPMUPOBAHUM MBILIUIEHUS U KYIBTYphl JIMYHOCTH, €€ (DYHKIIMOHAJIBHONM I'PaMOTHOCTH, HEOOXOAMMOM Ui pelleHUs] NMPAKTUYECKUX 3a/1ad U
HKOJIOTUYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IIPHUPOHOM Cperie;

BJIQJICHAE CHUCTEMOIl XMUMHYECKHX 3HAHWH, KOTOpas BKJFOYACT: OCHOBOIIOJArAOIIME IMOHATUS (XMMHYECKUIl 3JIEMEHT, aroMm, u3ortorm, S-, p-, d-
SNIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIIPHBII 00bEM, BaJIEHTHOCTH, JIEKTPOOTPULIATEIILHOCTh, CTETIEHb OKUCIICHHS, XUMHUYECKasl CBSI3b
(KOBaJIeHTHasl, MOHHAs, METAJJIMYECKasi, BOJOPOHAs), KPUCTAJUINYECKasT PEIIETKA, THIIBI XMMUUYECKUX PEaKLUH, PacTBOpP, EKTPOJINUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs JUCCOLUALMUS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKONW PEAKIMH, XMMHUECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
AIEKTPOJIUTUYECKON Auccouuanuu, nepuogudeckuil 3akon . M. MenzaeneeBa, 3aKkOH COXpAaHEHHUS MacChl BELIECTB, 3aKOH COXPAaHEHUS U IPEBPALLECHUS
SHEPruM MpPU XUMUYECKUX PEAKLMSIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JieXKalllueé B OCHOBE IOHMMAaHUS
OPUYMHHOCTH U CHUCTEMHOCTHM XMMHYECKHMX SIBJICHUH, (AKTOIIOrMYecKHe CBEJIeHHs O CBOWCTBAaX, COCTaBe, MOJYyYECHMH W O€30IaCHOM HCIHOJIb30BAaHUU
BOKHEHIIINX HEOPTaHWYECKHX BEIIECTB B OBITY U MPAKTHUECKOMN JICATEIEHOCTH YEJI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pHbIE MPU3HAKU MTOHATUH, YCTAaHABIUBATh UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLINE TOHATHS
IIPY ONMCAHUK HEOPraHMYECKUX BEUIECTB U UX MPEBpAlLCHU;

c(OpMHPOBAHHOCTh YMEHHH HCIOJIB30BaTh XUMHMUYECKYIO CHMBOJIMKY ISl COCTaBieHUS (OpMYN BELIECTB M YPAaBHEHUH XMMHUYECKHX PEaKIHid,
cucremarndyeckyto HomeHnknarypy (IUPAC) m TpuBHaibHBIE Ha3BaHUSI OTIEIBHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIA ra3, YIJIEKUCIBIA Ta3, aMMHaK,
raméHas u3BecTh, HeraleéHas U3BeCTh, IUThEBAs COJa, MUPUT U JPYTHUE);

c(OpMUPOBAaHHOCTh YMEHMH OIpENesTh BaJEHTHOCTh U CTENEHb OKHUCIEHHMS XMMHMUYECKHMX 3JIEMEHTOB B COEAMHEHMSIX PA3JIMYHOIO COCTaBa, BH]
XMMUYECKOH CBS3M (KOBaJEHTHAs, HOHHAs, METaJUIMYeCKasl, BOJOPOAHAs1) B COEAMHEHUSX, TUIT KPUCTAJUINYECKOM peIETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJIsIpHas, MOHHAsA, METAIJINYECKasi), XapaKTep Cpe/ibl B BOAHBIX paCTBOPaX HEOPraHMUECKUX COEUHEHUM;

c(OpMHPOBAHHOCTh YMEHHMH yCTaHaBIMBaTh MPHUHAJICKHOCTh HEOPraHMYECKHUX BELIECTB IO MX COCTaBy K ONpPEAENEHHOMY Kiaccy/Tpymnie
coeMHEeHMH (ITPOCThIe BELECTBA — METAJUIbl U HEMETAaJIbl, OKCUbl, OCHOBaHUS, KUCIIOTHI, aM(pOTEPHbIE TUAPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMbICHI Nepuoauyeckoro 3akoHa Jl. M. MenzeneeBa M JIeMOHCTPHUPOBATH €r0 CHUCTEMATH3UPYIOLIYIO,
OOBSICHUTENBHYIO U TPOTHOCTUYECKYIO (PYHKIINH;

c(OpMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB XMMHUYECKHX dMeMeHToB 1—4 mepuonos Ilepmognueckoit cuctembl
xuMudeckux odnmementoB JI. M. MenneneeBa, HCHONB3ys MOHATHS «S-, P-, O-2NEKTPOHHBIE OpPOUTANINY», «IHEPIETHUCCKHE YPOBHHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMUYECKUX JIEMEHTOB U X COEAMHEHUH 10 neproAam U rpynnam [leprpoanueckoil cucTeMbl XUMUUYECKUX 3JIEMEHTOB
J. . Menneneena;

c(OpMHPOBAHHOCTh YMEHHH XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA HEOPraHMYECKHUX BEIIECTB pPAa3IMYHBIX KJIACCOB,
MOATBEPXKAATh CYIIECTBOBAaHHME T€HETHMYECKOH CBSI3M MEXAY HEOpPraHMYeCKHMMM BEleCTBAMU C MOMOIIbIO ypaBHEHUH COOTBETCTBYIOIIUX XMMHUYECKHUX
peaxkuumii;

c(OpMUPOBAHHOCTh YMEHHMs KIAaCCU(PHUIMPOBaTh XWMUYECKHWE PEaKLUMU IO Pa3IUYHbIM MpH3HaKaMm (YHCIy M COCTaBy pearupyrollux BEIIECTB,
TETI0BOMY 3(P(eKTy peakiuu, U3MEHEHHUIO CTEeTIEHEeH OKUCIICHHSI SIEMEHTOB, 00PaTUMOCTH PEaKIUH, yYaCTHIO KaTalu3aropa);



c(hOpMUPOBAHHOCTh YMEHUH COCTaBISATh YPaBHEHUS PEAKIHMi pPa3jMYHBIX THUIIOB, MOJHBIC U COKpAIIEHHBIE YpaBHEHHS peakiMii MOHHOTO OoOMeHa,
YUHUTHIBAS YCIOBHS, IPU KOTOPBIX ATH PEAKIIUU UAYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH PEAKIIMH, MOATBEPIKIAONINE KAYECTBEHHBIM COCTAB Pa3UYHBIX HEOPTaHUYECKUX BEIISCTB, PACIIO3HABATH
OTIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TTOCPEACTBOM COCTABJICHHS IEKTPOHHOTO OasiaHca
3THUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW PEaKIMH OT Pa3IMYHBIX (PAaKTOPOB; XapaKTep CMEUICHUS XUMHYECKOTO
paBHOBECHs B 3aBUCMMOCTH OT BHeIIHero Bo3nercTBus (nmpunnui Jle [lartense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMHUECKHE IMPOIIECCHI, JISKAIINE B OCHOBE MTPOMBINIICHHOTO TIOJTYyYSHHS CEPHOIN KUCIOThI, aMMHUAKa, a
TaKke cPOPMUPOBAHHOCTH MPEICTABIICHUN 00 OOIMX HAYYHBIX MPUHIIUIIAX W SKOJIOTHYECKUX MPOoOJIeMax XMMHUYECKOTO ITPOU3BOJICTBA,

c(hOpMUPOBAHHOCTh YMEHHI TPOBOIUTH BBIYHMCICHUSI C MCIIOIH30BAHUEM TOHSATHUS «MAaccOBas JIOJISI BEHIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUHN
ra3oB MPU XUMHUYECKHX PEAKIUIX, MACChI BEHIECTBA MJIK 00BhEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WM 00BEMY OIHOTO M3 YYaCTBYIOIIUX B
peaKkIuu BEIIeCTB, TEIUIOBOTO 3((dekTa peakinu Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEIICCTB, IPEBPAICHUS M COXPAHCHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUI COOMIONATH MPaBUIIA MOJIb30BAHUS XUMHUECKOM MOCYI0H U 1a00opaTOpHBIM 000pyIOBaHUEM, a TAKXKE MpaBuia 0OpalieHUs
C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIIUSIMH 10 BBHITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUI JIAHUPOBATH U BBITOIHATH XUMHUECKHM SKCIIEPUMEHT (pa3iioskeHUe MEepOKCHIa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
OTIpe/IeNICHUE Cpellbl PACTBOPOB BEIICCTB C MOMOIIBIO YHHBEPCATHLHOTO WHIMKATOPA, BIUSHUC PA3UYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIv,
peaxkiuyu HOHHOTO OOMEHa, KaueCTBEHHBIE PEaKkluu Ha cyab(aT-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a1a4 110
temMaM «Metaimely u «Hemeramuibl») B COOTBETCTBHHM C NPAaBWJIAMH TEXHHUKH OCE30TACHOCTH TIpU OOpalIeHWH ¢ BEHICCTBAMH H J1a00paTOPHBIM
o0opynoBaHuEM, MPEACTABIATh PE3YIbTaThl XMMHUYECKOTO SKCIIEPUMEHTa B (pOpMe 3amucHu ypaBHEHHMI COOTBETCTBYIOIIUX peakuuii U (HopMyaupoBarh
BBIBOJIBI HA OCHOBE 9TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUECKH aHAIM3UPOBATh XMMHUYECKYI0 MH(OPMAILNIO, TOTy4aeMyl0 M3 pa3HbIX HCTOUHUKOB (CpeACTBa MaccOBOM
KOMMYHHUKAIu, UTHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUI COOMIONATh MPaBHIIa SKOJOTHYECKH 11e1eco00pa3HOro MOBEJACHHS B OBITY M TPYAOBOH JESATEILHOCTH B LIESX COXPAaHEHUS
CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHOM Cpelibl, 0CO3HABATH OMACHOCTH BO3/ICUCTBHS HA KUBBIE OPTaHU3MBbI ONIPEICTIEHHBIX BEIIECTB, TOHUMAasi CMBICI
noka3zarens [1/IK, moscHATs Ha mpuMepax crnocoObl YMEHBIICHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3IEHCTBUS HA OPTaHU3M YEIIOBEKa;

JU1s1 0Oy4aIoIIUXCSl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/I0POBBS: YMEHHUE IPUMEHSTh 3HAHHUS 00 OCHOBHBIX JIOCTYIHBIX METOJ[aX MMO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHUH;

JUTSL CTIETIBIX M CTA00OBUIAIIMX OOYUAIOIIMXCS: YMEHHUE UCIIONIb30BaTh pelbe(PHO-TOUeUHYI0 cucTeMy o0o3HaueHuii JI. Bpaitnst ajist 3anucu XuMu4ecKux

bopmyi.



10 KJIACC

3 pa3zaen. TemaTn4yeckoe NJIaHMPOBAHHE

(1 ypoxka B Henemio, 34 ypoka B roa B 10 kiacce, 33 ypoka B roa B 11 kiacce)

Ne
n/n

HanmenoBaHue pa3nesioB u
TeM NMPOrpaMmbl

KoaunyecTBO 4acoB

Kontpoanb
Bcero | HbIe
padoTbI

IIpakTHyec
KHe
padoTbI

Peanm3anus BOCHIUTATEIBLHOIO NOTEHMAIA
ypoka (Buabl 4 ()OpMbI 1eSITEIHLHOCTH)

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBareJibHbIE

pecypchl

Pasnen 1. Teopernyeckne 0CHOBbBI OPraHM4YeCcKO XUMHUM
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[Tpenmer opranndeckon
XuMuH. Teopust CTpoeHUs
OpPraHMYECKUX COCIUHEHUN
A. M. bytneposa

Monyne "llIkonbHbIN ypoK"

YcraHoBI€HHE JOBEPUTENIBHBIX OTHOIIEHUN
MEX/y YUYUTEIIEM U €ro yueHUKaMH,
CIOCOOCTBYIOIIMX [TO3UTUBHOMY BOCIIPUSTHIO
y4aliuMucs TpeOoBaHUM U TPOCKO yuuTes,
IPUBJICYECHUIO UX BHUMAaHUS K 00CYX/1aeMOi Ha
ypoke uHpOpMaluH, aKTUBU3ALUH UX
II03HABATEIbHOU JESATEIbHOCTH; MOOYKICHUE
IIKOJIbHUKOB COOJIIOaTh Ha YpOKe OOLICTIPUHSTHIE
HOPMBI [TOBE/IEHUS, IIPaBUiIa OOIIEHUS CO
CTAapIIMMH U CBEPCTHUKAMH, IPUHIHUIIBI YIeOHOH
JUCIUIUIMHBI U CAMOOPraHu3alluu

bu6mmoreka [IOK
https://myschool.edu.

ru/

Wroro no pazneny

3

Paznea 2. Yriiesogoponsl

2.1

[IpenenbHbIE YIIEBOAOPOIBI
— aJKaHbI

Monyns "LIxonbHbIH ypoK"

IIpuMeHeHMe Ha ypoKe HHTEPAKTUBHBIX (hOpM
paboThI yyaluxcsi: MHTEJUIEKTYaJIbHbBIX UTD,
CTUMYJIUPYIOLIUX ITO3HABATEIbHYI MOTHBALUIO
IIKOJIbHUKOB; TUJAKTUYECKOTO Tearpa, e
MIOJTyYEeHHBIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B
TeaTpaJIbHBIX TOCTAHOBKAX; JUCKYCCUH, KOTOPBIE
JIAI0T y4YaluMCsi BO3MOXKHOCTh IPUOOPECTH OMBIT
BEJICHUsI KOHCTPYKTHUBHOTO JIUAJIOTa; TPYIITOBOM
paboThl uaK paboThl B Mapax, KOTOPBIE y4aT
HIKOJIBHUKOB KOMaHAHOM paboTe 1
B3aUMOJICUCTBUIO C APYTHUMHU I€TbMHU

bu6mmoreka [IOK
https://myschool.edu.

ru/



https://myschool.edu.ru/
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2.2

Henpenensusbie
YIIIE€BOAOPO/IBL: AJKEHBI,
aJIKa/INEHBbI, aJIKUHbI

Monyns "[lIkonbHBIN ypok"

NHannymnpoBanue U noaaepxka
HCCIIEI0BATENbCKON U POEKTHON JESTENbHOCTH
LIKOJIbHUKOB B paMKax pealn3aluyd MU
pa3pabOoTaHHBIX TPOEKTOB, YTO JAACT LIKOJIbHUKAM
BO3MOXKHOCTb MPHOOPECTU HABBIK
CaMOCTOSITEJIBHOTO PELIEHUs TEOPETUUECKON
po0JIeMbl, HaBBIK T€HEPUPOBAHUS U 0(OPMIICHUS
COOCTBEHHBIX HJICH, HABBIK YBAKUTEIHLHOTO
OTHOIICHHUSA K UY)KUM HJIesIM, O(OPMIICHHBIM B
paboTax apyrux uccieaoBaresneil, HaBbIK
MyOJTMYHOTO BBICTYIUICHUS TIEpEe/l ayAUTOPUEH,
apryMEHTUPOBAaHUS U OTCTaUBAHUS CBOEH TOUKHU
3peHus

bubaunoreka I[IOK
https://myschool.edu.

ru/

2.3

Apomarnueckue
YIIIEBOAOPOIBI

Monyns "LIkonpHbI ypok"

[IpuBneuenne BHUMaHMs IIKOJIBHUKOB K
LICHHOCTHOMY aCIIEKTy M3y4aeMBbIX Ha ypOKax
SBJICHUH, OpraHu3anus ux paboThl ¢ HOIy4aeMon
Ha YpOKE COIMAIbHO 3HAYUMOU nH(pOopMarmen —
WHULMUPOBAHUE €€ 00CYKIeHUs, BbICKa3bIBaHUS
yqaluMucs CBOEro MHCHUA 110 €€ IOBOY,
BBIPA0OTKH CBOETO K HEll OTHOIICHUS;
-ACITONB30BaHNE BOCIUTATEIbHBIX BO3MOKHOCTEH
cofiep)KaHus yueOHOro npeMeTa yepes

ACMOHCTpaluIo ACTAM NPUMEPOB OTBETCTBCHHOTO,

TPa)XTaHCKOTO MOBEICHUS, IPOSBICHUS
YEJIOBEKOIIO0US U JOOPOCEPICUHOCTH, YEPE3
MO00P COOTBETCTBYIOIIMUX TEKCTOB JJISl YTCHUS,
3a/1a4 JIJIs1 PEIIeHUs], MPOOIEMHBIX CUTYAIMH JIJIst
00CYXIEeHHsI B KJIacce

bu6mmoreka [JOK
https://myschool.edu.
ru/

2.4

[TpupoaHbIe UCTOUHUKHU
YITIEBOJIOPOIOB U MIX
nepepaboTka

Monyns "lIkonpHbI ypok"

NunnumnpoBanue u noajaepxka
HCCIIEI0BATEIHCKON W MPOEKTHOM JACSITEIHHOCTH
LIKOJIbHUKOB B paMKax pealn3aluid MU
pa3pabOTaHHBIX TPOEKTOB, YTO JACT IMIKOJIHHUKAM
BO3MOXKHOCTH MPUOOPECTH HABBIK
CaMOCTOSITEJIBHOTO PEIICHHS TEOPETUUECKOM

bu6mmoreka [IOK
https://myschool.edu.

ru/



https://myschool.edu.ru/
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poOJIeMbl, HaBBIK TEHEPUPOBAHUS U OPOPMIICHHUS
COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO
OTHOIICHHUSA K UY)KUM HJIesIM, OPOPMIICHHBIM B
paboTax JApyrux MccieaoBareliei, HaBbIK
MyOJTMYHOTO BBICTYIUICHHUS TIEpEl ayAUTOPUECH,
apryMEHTHPOBAHHMS M OTCTaWBAHHS CBOCH TOUKH
3pEHHS

Uroro no paszneny

13

Pasnen 3. Kuciopoaconepxaiue opranndeckue coeJuHeHNsl

3.1

Cnuptsl. Oenon

Monyinb "llkonbHBIN ypoK"

YcraHoBIEHNE JOBEPUTEIBHBIX OTHOIIEHUN
MEX/y YUYUTEIEM U €ro yUeHUKaMH,
CIOCOOCTBYIOMIMX MTO3UTUBHOMY BOCTIPHSTHIO
y4yaliuMucs TpeOoBaHUN U IPOCKO yuuTes,
IPUBJICYECHUIO UX BHUMAaHUS K 00CYX/1aeMOi Ha
ypoke HHGOpMaluy, aKTUBU3ALUH UX
II03HABATEIbHON JESATEILHOCTH; IOOYKICHUE
IIKOJIbHUKOB COOJIIOIaTh Ha YpOKe OOLICTIPUHSTHIE
HOPMBI [TOBEJICHUS, IIPaBUiIa OOIIEHUS CO
CTApIIMMU U CBEPCTHUKAMM, IPUHIHIIBI YUeOHOH
JUCIUIUIMHBI U CAMOOPraHu3alluu

bubmuoreka [IOK
https://myschool.edu.

ru/

3.2

Anpaeruasl. KapOoHOBEIE
KUcHoThl. CliokHbIE (U

Mogyns "IlIkonbHbIN ypoK"

pUMEHEHHE Ha YPOKe HHTEPaKTUBHBIX (hopMm
paboThl yyaluxcs: HHTEIJIEKTYalbHbIX UTP,
CTUMYJIUPYIOIIUX IT03HABATEIbHYI MOTHBAIIHIO
IOKOJBbHUKOB; TUAAKTUICCKOI'0 T€aTpa, rac
NOJy4EeHHBIE Ha YPOKE 3HaHUS OOBITPHIBAIOTCS B
TCATPAJIbHBIX ITOCTAHOBKAX )IHCKYCCHﬁ, KOTOPEIC
JIAI0T y4alluMCsl BO3MOXXKHOCTb ITPUOOPECTHU OIIBIT
BC€ACHUA KOHCTPYKTHBHOT'O AHUAJIOTa; prnHOBOﬁ
paboThI UK paboThI B apax, KOTOpbIE y4aT
IIKOJILHUKOB KOMaHAHOU paboTe u
B3aUMOJEUCTBHIO C IPYTUMH JIE€THMH;
-BKJIFOUEHNE B YPOK UTPOBBIX IIPOLIEAYP, KOTOPBIE
MIOMOTAIOT MOJAEP>KaTh MOTUBAIUIO JIeTeH K
IIOJTYYCHHIO 3HaHI/II71, HaJa>XUBAaHUIO ITO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHUH B KJIacce, TOMOTaloT
YCTAHOBJIEHHIO 100pOrKeNIaTesIbHON atMochepbl

bu6mmoreka [IOK
https://myschool.edu.

ru/
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BO BpeMs ypoKa

3.3

VrieBoabl

Monyins "[lkonbHBII ypoK"

[IpuMeHeHMEe Ha ypoKe HHTEPAKTUBHBIX (hOpM
paboThI yuamumxcs: HHTEIUIEKTYaIbHbIX UTD,
CTUMYJIUPYIOIIUX [T03HABATEIbHYI0 MOTHUBALUIO
LIKOJIbHUKOB; TUJAKTUYECKOTO Tearpa, e

1 IIOJIy4EeHHbIE Ha YPOKE 3HAHUS OOBIIPHIBAIOTCS B
TeaTpPAJIbHBIX IOCTAHOBKAX; JUCKYCCUH, KOTOPbIE
JAI0T y4alluMCsl BO3MOXKHOCTb IIPUOOPECTH OIBIT
BE/ICHHsI KOHCTPYKTHBHOIO AMAJIOra; IPYNIIOBOM
paboThl unK paboThl B Mapax, KOTOPBIE y4aT
LIKOJIHUKOB KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C IPYTUMH JI€TbMHU

bu6mmoreka [JOK
https://myschool.edu.

ru/

Wroro no pasneny
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Pasnen 4. A3orcoaep:kaniue oprannyecKue coeTuHeHust

4.1

AMUHBI. AMUHOKHCIIOTEL.

benxu

Monyns "LIkonpHbI ypok"

WuunuupoBanue U NoaepKKa
HCCIIEI0BATENbCKON U MPOEKTHON JESITEIbHOCTH
LIKOJILHUKOB B paMKax peajiu3aluyd UMH
pa3paboTaHHBIX MPOEKTOB, YTO JACT IIKOJbHUKAM
BO3MOXKHOCTb ITPUOOPECTH HaBBIK
CaMOCTOSITEJIbHOTO PEIICHUs TEOPETUUECKON
po0JIeMbl, HaBBIK TEHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX MJI€W, HABBIK YBAaXKUTEIBLHOTO
OTHOIICHHUS K UY)KUM HJIesIM, OPOPMIICHHBIM B
paboTax Ipyrux uccieaoBaTenei, HaBblK
MyOJIMYHOTO BBICTYIUICHHUS TIEpe/ ayAuTOPUEH,
apryMEeHTHUPOBaHHUS U OTCTAaUBaHUS CBOEH TOUKHU
3peHus

bu6mmoreka [IOK
https://myschool.edu.

ru/

Wroro no pazaeny

3

Pasnen S. BeicOkoOMOJIeKY I PHBIE COEMHEHHU S

5.1

[Tnactmaccel. Kayuyku.
Bomnokua

Mogyns "llIkonbHbIN ypok"

[IpuBneyeHne BHUMaHU MIKOJIBHUKOB K
LIEHHOCTHOMY aCIIEKTy H3y4aeMBbIX Ha YpOKax
SBJICHU, OpraHu3alys ux paboThl ¢ HOTy4aeMon
Ha YpOKe COIMAIbHO 3HaYMMON nHbopMaruei —

bu6moreka [IOK
https://myschool.edu.

ru/
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UHUITUUPOBAHUC €C O6CY)KI[CHI/ISI, BBICKAa3bIBaHU

YYaIUMHUCS CBOETO MHEHHUSI IO €€ MOBOJY,

BBIPAOOTKHU CBOETO K HEll OTHOIICHHUS;
-HCIIO0JIb30BAHUE BOCIIUTATEIILHBIX BO3MOYKHOCTEMH
cozlepKaHus y4eOHOT0 peIMeTa uepes
JIEMOHCTPAIIHIO JETSIM MPUMEPOB OTBETCTBEHHOTO,
TpaXXJAaHCKOT'O MOBCACHU S, ITPOABIICHUSA
YEJIOBEKOIIOOUS 1 J0OPOCEPACIHOCTH, Yepe3
OI00P COOTBETCTBYIOIIHUX TEKCTOB JIJISI YTCHUS,
3aj1a4 ISl PELICHUS, TPOOTIEMHBIX CHTYaIMH JIJIsT
00CYXICHHSI B KJIacCe

Uroro no pasneny

OBILIEE KOJIMYECTBO YACOB
110 ITPOIT'PAMME

34




11 KJTACC

KosnyecTBo yacos DJIEKTPOHHBIE
HaumenoBanue
Ne pa3/IelIoB U TeM Kontpoas | Ilpakrtuyec | Peanusanusa BOCIUTATEJIBHOIO NOTEHIHAJIA YPOKA (undposore)
n/n SR AN— Bcero HbIE KHe (BuABI 1 GOPMBI AeATETLHOCTH) o0Opa3oBareJib
padoTbI padoThI HbI€ PeCypChl
Pazjes 1. Teopernyeckne 0CHOBbI XUMUM
Monynsp "llxonbHbIN ypok"
VYcTaHOBIIEHHE JOBEPUTENIBHBIX OTHOIIEHUN MEX Iy
CTpOeHHUE aTOMOB. YUUTENIEM U €r0 YUEHUKaMH, CIIOCOOCTBYIOIINX Bt
[lepHOIMIeCKHUil 3aKOH U MO3UTHBHOMY BOCHPUATHIO YHAILIUMUCS TPEOOBaHUM 1 HO ﬁHOTeKa
1.1 I[eproandeckas cucTemMa 3 pOChO yUUTENsl, IPUBJICUECHUIO UX BHUMAHUS K 1 _
XUMHUYECKIX AJIEMEHTOB o0cyx/1aeMOi Ha ypoke HH(POPMaLIUH, aKTUBU3ALMH UX https://myscho
1. I. Menzerneesa [I03HABATEJIbHOU JEATEIbHOCTH; MOOYKIEHUE ILIKOJIbHUKOB ol.edu.ru/
co0JIr0/1aTh Ha YPOKE OOIENPUHATHIE HOPMBI ITOBEJICHHUS,
IpaBuiia OOLIEHMSI CO CTAPIIMMU U CBEPCTHUKAMU,
OPUHIUIBI Y4eOHON TMCIUILIMHBI M CAMOOPTaHU3aluU
Mognynsp "llxonbHbIi ypok"
NPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX POPM pabOTHI
y4YaluXcs: NUHTEJUIEKTYaIbHBIX UTP, CTUMYJIUPYIOIINX
MI03HABATEJIbHYIO0 MOTHUBAIIMIO IIKOJIbHUKOB;
JUAAKTUYECKOI 0 TeaTpa, e MOJIyYCHHbIE Ha YPOKE 3HAHUS
OOBITPBIBAIOTCS B T€ATPAJIbHBIX TOCTAHOBKAX; IUCKYCCHI, BubnroTeka
19 CTpoeH¥He BeleCTBa. 4 KOTOpbIE JAIOT YYaIUMCSl BO3MOXKHOCTb TPHUOOPECTHU OIIBIT [IOK
' MHuoroo06pasue BeecTB BEJICHHS KOHCTPYKTHBHOTO JMAJIOra; IPYIIIOBOH pabOTHI https://myscho
WK paboOTHI B apax, KOTOPbIE yyaT HIKOJbHUKOB ol.edu.ru/
KOMaHHOU paboTe U B3aUMOJICHCTBUIO C IPYTUMHU JE€TbMU;
-BKJIFOUEHHUE B YPOK UTPOBBIX MPOLIEAYP, KOTOPbHIE
MIOMOTAIOT MOJJEPKaTh MOTUBALIMIO JIETEH K MOITYYEHUIO
3HAHUU, HAJIAXKUBAHUIO TIO3UTUBHBIX MEKITMUHOCTHBIX
OTHOIIEHUH B KJIACCE, IOMOTal0T YCTAHOBJIEHUIO
J00poXkenaTeNbHOM aTMoc(epbl BO BpeMs ypoka
Mognyns "llIxonbHbIN ypok" BuboTeKa
1.3 XHUMHUECKHE PEaKIIHH 6 1 1 [TpumeHeHMe Ha ypOKe HHTEPAKTUBHBIX (hOpM paboThI ]f;[ttOK'// H
YUalIUXCS: UHTEIJIEKTYaIbHBIX UTP, CTUMYIUPYIOLIUX JW

IMO3HABATCIIbHYIO MOTHUBAIIUIO IKOJILHUKOB,
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JUIaKTUYECKOTO TeaTpa, I1e MOIy4YeHHbIE Ha YPOKE 3HAaHUS
OOBITPBIBAIOTCS B TEATPAIBHBIX TOCTAHOBKAX; AUCKYCCHUH,
KOTOpBIE IAIOT YYaIIUMCsl BO3MOXKHOCTb TPUOOPECTHU OIBIT
BE/ICHUS] KOHCTPYKTUBHOTO JIMAJIOra; TPYIIOBOi paboThl
WK pabOThI B Iapax, KOTOPbIE yyaT HIKOJIbHUKOB
KOMaHJHOW paboTe U B3aUMOJIEHCTBUIO C APYTUMU I€TbMU

bubnuoreka
OK
Hroro mo pasuen 13 1
P Y https://myscho
ol.edu.ru/
Pa3gen 2. Heoprannueckass XuMus
Monayns "llkonabHbII ypok"
NHunmrpoBaHye 1 MOIIEPKKa HCCIISI0BATEIbCKON 1
MIPOCKTHOM JIeATETHPHOCTH IIKOJILHUKOB B paMKax
peaTu3aluy UMM pa3paboTaHHBIX IPOEKTOB, YTO JaCT Bubmuorexa
IIKOJIBHAUKAM BO3MOXKHOCTH IIPHOOPECTH HABBIK HOK
2.1 Meranibl 6 1 »
CaMOCTOSITEIIBHOTO PEIICHHUS TEOPETUUECKOMN MPOOIEMBI, https://myscho
HABBIK TCHEPUPOBAHUS U OPOPMIICHUST COOCTBEHHBIX HJICH, ol.edu.ru/
HABBIK YBKUTEIBHOTO OTHOILIEHUS K UY)KUM UICSM,
0 OpPMIICHHBIM B paboTax IPYruX UCCIIEAOBaTeNICH, HABBIK
MyOJIMYHOTO BHICTYIUICHUS TIEpe]l ayAuTOPUEH,
apryMEHTHUPOBAHUS Y OTCTAMBAHMS CBOCH TOYKH 3PCHHUS
Monayns "llkonabHEII ypok"
[TpuBneyeHre BHUMAaHUSI ITKOJIBHUKOB K IICHHOCTHOMY
aCTICKTy U3YYaeMbIX Ha ypOKaX SIBIICHUH, OpraHu3aIus ux
paboThI ¢ MOTyYyaeMol Ha YPOKE COIUAIBHO 3HAYMMOMN
uH(popMaIiel — MHUIUUPOBAHUE €€ 00CYKIeHuS,
BBICKA3bIBAHHUS YYAIMMHUCS CBOETO MHEHHS T10 €€ TIOBOJLY, brbmiorexa
2.2 HemeTasis 9 1 1 BBIPA0OTKH CBOETO K HEl OTHOIIICHUS; HOK
-MCIOJIb30BaHKME BOCIIMTATEIbHBIX BO3MOKHOCTEH h}t 3'/ / m/ scho
ol.edu.ru

cofiep>KaHus y4eOHOro npeMeTa yepes AeMOHCTPAIHIO
JACTAM MPHUMEPOB OTBETCTBECHHOT'O, I'PAXKJIAHCKOT'O
MIOBEJICHHUS, TIPOSBIICHUS YEJIOBEKOIIO0US 1
I0OpOCEPACUYHOCTH, Yepe3 MoAOOP COOTBETCTBYIOIIUX
TEKCTOB JJISl UTEHHUS, 3a/1a4 JJIsl peIIeHus], TPOOIEMHBIX
CUTYaIUi 17151 00CYK/IEHHUS B KJlacce
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Mognyns "llIxonbHbIN ypoK"

[TpuBnedyeHre BHUMaHUS MIKOJIbHUKOB K IICHHOCTHOMY
aCTeKTy M3Y4aeMbIX Ha yPOKaX SIBICHUH, OpraHu3aIus ux
paboTHI C MOTy4aeMOil Ha YpPOKE COIMAaIbHO 3HAYUMOU
uHpopManrei — THUIIMUPOBaHHE ee 00CYKIACHNS,

BBICKA3bIBAaHUS yUYAIIUMHUCS CBOETO MHEHHSI 10 €€ [TOBOY, bubmnorexa
23 CBs3b HEOPraHMYECKHX U 2 BBIPAOOTKH CBOETO K HEll OTHOIICHUS; LOK
OpTaHMYCCKUX BEIICCTB -MCII0JIb30BAHNE BOCIIUTATEIbHBIX BO3MOKHOCTEM https://myscho
coziep)KaHusl y4eOHOTo MmpeMeTa yepe3 AeMOHCTPAIIHIO ol.edu.ru/
JIETSIM IPUMEPOB OTBETCTBEHHOTO, FPaXAaHCKOTO
MIOBEJICHHUS, TIPOSBIICHUS YEJIOBEKOIIOOUS 1
I00pOoCepAEYHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIINUX
TEKCTOB JIJISl YTSHHUS, 33129 JJIsl PEICHUs, TPOOIEMHBIX
CUTYaIuil 17151 00CYKJIEHHUS B KJIacce
Monynse "llxonbHbIi ypok"
WMannmupoBaHue 1 MOAIEPIKKa NCCIIET0BATEIbCKON 1
MIPOEKTHOM J1eATeTbHOCTH IIKOJIBHUKOB B paMKax
peanu3anii MU pa3paboTaHHBIX TPOEKTOB, YTO JAACT Bubnmorexa
IIKOJIbHUKAM BO3MOXKHOCTH MPUOOPECTH HABBIK LIOK
Yroro no pasaeny 17 CaMOCTOSATEIHFHOTO PENIEHHs TEOPETHIECKOH MPOOIEMEL, https://myscho
HaBBIK TEHEPUPOBaHUS U 0POPMIIEHUSI COOCTBEHHBIX UIeH, | ol.edu.ru/
HaBBIK YBOKUTEIHHOTO OTHOIICHUS K UyXXHM UICSM,
o(opMIIEHHBIM B paboTax APyrux uccienonareneil, HaBbIK
MyOJTMYHOTO BBICTYTUICHUS TIEpeT ayIuTOPHEH,
apryMEHTHPOBAHMsI U OTCTaMBaHUs CBOEH TOYKHU 3pEHUs
Pasznen 3. Xumus u :Ku3HbL
Monynse "[lIxonbHbIN ypoK"
WMHnnmupoBaHue 1 MOAIEepIKKa UCCIIEI0BaTENbCKON 1
MIPOEKTHOM JIEeATEIILHOCTH IKOJPHUKOB B PaMKax
peanu3aii MU pa3paboTaHHBIX TPOEKTOB, YTO JAACT Bubmmoreka
IIKOJIbHUKaM BO3MOXXHOCTH MPHOOPECTH HABBIK 11(0)
31 XHUMUA H KH3HB 4 CaMOCTOSITENIBHOTO PELICHUsI TEOPETUIECKON POOIEeMBI, https://myscho
HaBBIK TCHEPUPOBaHUS U 0POPMIICHUST COOCTBEHHBIX HIeH, | ol.edu.ru/

HAaBbIK YBAKUTEJIBHOTO OTHOLIEHUS K UYy)KUM UAESIM,
0(OpMIIEHHBIM B paboTax Ipyrux ucciieaoBaTenei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIepel ayIuTOPHEH,
apryMeHTUPOBaHUS U OTCTAaBaHMs CBOEH TOUKH 3PEHHUS
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Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
N Konn4yectn 5
[
° Tema ypoxa 0 YACOB JIEKTPOHHbIE HU(PoBbIE
n/n Hara oOpa3oBare/ibHbIE PecypcChl
Bcero
bu6mmoreka I{OK https://lesson.academy-
1 IIpenmer opraHM4eCcKOl XUMUH, €€ BOSHUKHOBEHNE, Pa3BUTUE U 3HAYCHUE 1 content.myschool.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a
T 5 A M.E . bu6mmoreka I{OK https://lesson.academy-
2 0Sggg;;;?;;oﬁe?;;wmeCKHX COCIVTHEHMIH A VL. bYLJIepoBa, e¢ 1 content.myschool.edu.ru/lesson/c935a58¢c-
ab0e-4¢59-9dcf-20517ae4b52e
H q bu6mmoreka I{OK https://lesson.academy-
| e ™™ | 2
P P - e1a9-410f-h8be-b4ch589acad1
bu6mmoreka I{OK https://lesson.academy-
4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH P 1 content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
bu6mmoreka I{OK https://lesson.academy-
5 MertaH U 3TaH — IPOCTEUILNE NTPEACTABUTEIN AIKAaHOB 1 content.myschool.edu.ru/lesson/96419271-
bbc8-44b9-b3ea-81a2be75c47a
bubnuoreka [1OK https://lesson.academy-
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 content.myschool.edu.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
bubmuoreka [1OK https://lesson.academy-
7 OTWIEH U NPONWIEH — MPOCTEMIINE NPEICTABUTEIN AIKEHOB 1 content.myschool.edu.ru/lesson/05ab5925-
ba8e-499e-840b-70b5e8db71ae
bubmuoreka L1OK https://lesson.academy-
8 [TpakTrueckas pabora Ne 1. «IlonydeHue sTuIeHa U U3y4eHHE €0 CBOMCTB)» 1 content.myschool.edu.ru/lesson/53cd2379-
2a45-43b1-9f67-7ebcdaf03ce0
9 Ankanuensl. byraauen-1,3 u metunOyraauen-1,3. Ioxydenue 1 bubmorexa IIOK https://lesson.academy-

CHHTETUYECKOTO KayuyKa 1 pEe3UHBI

content.myschool.edu.ru/lesson/6df23393-
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https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
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https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a

6f08-4b9f-ae01-a983b95b854a

AJIKMHBI: COCTaB H OCOOCHHOCTH CTPOCHMA, TOMOJIOTMYECKHI pAaa.

bu6mmoreka I{OK https://lesson.academy-

10 ALCTIIICH — IOCTEHII e ICTABHTENn LIKIHOR content.myschool.edu.ru/lesson/05¢9a929-
HerHi p pel b al 6741-4d7¢-84b5-00992468356
bu6mmoreka I{OK https://lesson.academy-
11 Beruncnenus o ypaBHEHUIO XMMUYECKOU peakuuu content.myschool.edu.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
bu6mmoreka I{OK https://lesson.academy-
12 Apenbl: 0eH3011 1 Toyosl. TOKCHYHOCTh apeHOB content.myschool.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
I bu6mmoreka I{OK https://lesson.academy-
13 I;I;(e:z:;ecxaﬂ CBAA3b YIVIEBOAOPONOB, IPUHALIEKAIIMX K PA3IHIHBIM content.myschool.edu.ru/lesson/6¢919641-
7956-4130-b1fd-c7e71db395d7
0 . . bu6mmoreka I{OK https://lesson.academy-
14 Hfgf;}fg?:aiifogggjfgilﬂesoﬂogl)i?ﬁ:iﬂz%ﬁzﬁ Fas 1 HOMyTHRIC content.myschool.edu.ru/lesson/99557a5e-
: POAYIK pep 2221-4360-97b8-983de535c44d
0 _ . bu6mmoreka I{OK https://lesson.academy-
15 Hf;f;}fgzliaigo;ggjﬁPﬁﬂejoﬂoi?i?ﬁ:im;%iﬂ? Ta3 U IOLyTHBIC content.myschool.edu.ru/lesson/99557a5e-
: POAYK pep 2221-4360-97b8-983de535c44d
bubmuoreka [1OK https://lesson.academy-
16 KontponbHas pabota no pazaeny «YrieBoiopoab» content.myschool.edu.ru/lesson/6abf1680-
4eb5-46f2-8ea5-44d63cccf518
bubnuoreka [1OK https://lesson.academy-
17 [IpenenbHbIe OTHOATOMHBIE CIMPTHI: METAHOJI U ATaHOJ. BopopoaHas cBsa3b content.myschool.edu.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
bubmuoreka [1OK https://lesson.academy-
18 MHOroaToMHbIE CIUPTHI: ATWICHIJIMKONIb U ITIULEPUH content.myschool.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826
@ . . bubnuorexa LHOK https://lesson.academy-
19 - eI/II{I\ZHI:I C:;EOeHI/Ie MOJICKYIJIBI, (1)H31/I‘—IGCKI/I€ 1 XUMHYCCKHUEC CBOUCTBA, content.mvschool.edu.ru/lesson/649883b8-
PHMEHEHHE 7¢5-4f16-8960-10a2278b08f1
bubmoreka [1OK https://lesson.academy-
20 Anpaeruapl: GOpMalIbIETH U alleTATBACTH. AICTOH

content.myschool.edu.ru/lesson/8664b319-
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https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

0ba3-4945-b076-cb7ae5858b90

OI[HOOCHOBHBIe MpEaACIbHBIC Kap6OHOBI)Ie KHCJIOTBI: MypaBbUHAA U

bu6mmoreka I{OK https://lesson.academy-

21 eveHas content.myschool.edu.ru/lesson/b4feaa04-
TREY 3438-4b57-a3ec-ba0f9fe63c0d
bu6mmoreka I{OK https://lesson.academy-
22 [IpakTuyeckas padora Ne 2. «CBoiCTBa pacTBOpa YKCYCHON KUCIIOTBI» content.myschool.edu.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb
C bu6mmoreka I{OK https://lesson.academy-
23 KJGSEEEE;?KI&HS;S:HOBM KHCJIOTBI, KK HIPEACTABHTCIH BLICIIMX content.myschool.edu.ru/lesson/71ac43f2-
P a0d4-4945-a0eb-1e59cd5f4d9f
bubmuoreka LIOK https://lesson.academy-
24 MpL1a KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHCTBUE content.myschool.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4d9f
c 5 r bu6mmoreka I{OK https://lesson.academy-
25 C;:}:(K}I:;f :(%);p;’; KA HPOMSBOHDIC KAPOOHOBLIX KHCIOT. L MAPOIH3 content.myschool.edu.ru/lesson/71ac43f2-
p a0d4-4945-a0eb-1e59cd5f4d9f
bu6mmoreka I{OK https://lesson.academy-
26 XKupsl: ruaponus, npuMeHeHne, OnoJoruyecKkas pojb KUPOB content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
v ) B . ) bubmuotexa I{OK https://lesson.academy-
7 q)rneBT(;zglzL Cc;Xc;a:)sg,amaccn(pHKaum. QKHEHUIIINE TPEICTAaBUTEIH: TIIIOKO03a, content.myschool.edu.ru/lesson/709ce43a-
pykrosa, caxap deb6-4281-963b-01d2e212d4d0
bubnuoreka [1OK https://lesson.academy-
28 Kpaxmain u niemunosno3a kak IprupoaHbIe TIOTHMMEPhI content.myschool.edu.ru/lesson/690fbb76-
f94a-4f77-bbbe-3d3ae748f716
K 5 K bubmuoreka [1OK https://lesson.academy-
29 OHTIESH;;{;: pabota 1o pazneny «Kuciopomcoaepkaniiue opraHnaecKue content.myschool.edu.ru/lesson/66a7bd94-
coeaume 2bc5-4ec7-h7¢7-ff893919d25a
bubmoreka [1OK https://lesson.academy-
30 AMWHBI: METHUJIAMWH U aHUJIUH content.myschool.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
31 AMHUHOKHCIIOTHI KaK aM(OTEepHbIE OPraHNYECKHEe COSTMHEHUS], X bubmoreka IIOK https://lesson.academy-

ononornyeckoe 3Hauenue. IlenTuant

content.myschool.edu.ru/lesson/c2f2f3d7-
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43d1-4873-ace0-78eca6009628

bu6mmoreka I{OK https://lesson.academy-

32 benku kak npupoaHbIE BBICOKOMOJIEKYISIPHBIE COEIMHEHUS 1 content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
bu6mmoreka I{OK https://lesson.academy-

33 OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI 1 content.myschool.edu.ru/lesson/45b81dac-
acha-440e-99e3-14c3ba78050a

o . bu6mmoreka I{OK https://lesson.academy-
34 H;I;gfﬁiixezﬂm CI;IIHTBZ?O?;IIZOKOMOHeKyMpHHX COC/PHCHHH. 1 content.myschool.edu.ru/lesson/1600e4a4-
> RAyAyKH, d259-4ba9-9632-994fae4ce366
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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11 KJIACC

N KoanuecTnB Jlara 3
(]
° Tema ypoka 0 YACOB 3yaen JIEKTPOHHbIE N (poBbIE
n/n o0pa3oBareJibHbIE pecypchl
Bcero us
bu6mmoreka I{OK https://lesson.academy-
1 XUMUYECKUH dIIeMEHT. ATOM. DIEKTPOHHAsI KOH(PUTYpallks aTOMOB 1 content.myschool.edu.ru/lesson/20b1df2e-
6ce4-435b-b6dc-5155d30a45fa
. bu6mmoreka I{OK https://lesson.academy-
ITepuonnuecknii 3akoH u [lepruoanueckas cucteMa XUMUYECKUX 2JIEMEHTOB
2 . . MenneneeBa, uX CBsI3b C COBPEMEHHON TEOPUEH CTPOCHHS aTOMOB ! content.myschogl.edu rulesson/e/¢4888 1
H e : P pret ¢1p 0550-49da-a49c-7375c3d033¢9
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XUMHYECKHMX 3JIEMEHTOB M MX bubmnmnoreka I{OK https://lesson.academy-
3 COEIMHEHUH 110 TPyIIaM U MepruojiaM. 3HaueHUE MEPUOJUIECKOTO 3aKOHA U 1 content.myschool.edu.ru/lesson/e7d48881-
cucTeMbl XUMHUUeCKuX demeHToB .M. Menaeneesa B pa3BUTUH HAyKU 055d-49da-a49c-7375c3d033e9
C X . ) bu6mmoreka I{OK https://lesson.academy-
4 o gp;):gzzEiﬁg;gﬁ&;&?ﬁ;ﬁ;ﬂgﬁﬂzﬁ’Oeel{l:;f;};xexaHmMH 1 content.myschool.edu.ru/lesson/2859ec02-
P - DOAOPOA 8ecd-4cd8-8531-edad962608fh
B s c B bu6moreka I{OK https://lesson.academy-
5 MEJ;:ETJII{;C;;O Eelfzﬁzzgn;?;ﬁi%?zeHT;HeHI’ ofHeIeHIbL Betectsa 1 content.myschool.edu.ru/lesson/2859ec02-
YIP YP P 8ecd-4cd8-8531-edad962608fh
0 I bubaunoreka IIOK https://lesson.academy-
0 M(;zgxz; I:)I;I'Iilnlfg C}::BCI;(BZI;CTZZJ:; eCTHHHBIe 11 KOJLTOMATEIE pACTEOPEL. 1 content.myschool.edu.ru/lesson/8ae38be6-
AO BEM pacteop e06f-4fae-0729-699031097968
Kn . bu6mmoreka I{OK https://lesson.academy-
T | Fenertaceran comsn neopramiasesin weeors. pasmian Kraceon ! OIS0l e
P tHeets, p 8050-41fe-hf72-860434f45f57
Knaccugukanus XuMHUuecKuX peakiuii B HEOPraHMUECKol 1 OpraHuYecKoil Bubnunoreka I{OK https://lesson.academy-
8 XUMHUH. 3aKOH COXPAHEHUsI MacChl BEIIECTB; 3aKOH COXPAHEHHUS U 1 content.myschool.edu.ru/lesson/75637222-
HpEeBpaLleHUsa DHEPTUU [IPU XUMHUYECKUX PEAKLIMAX d397-4bla-810a-cc7bca9e8alc
bubmuoreka [1OK https://lesson.academy-
9 CxopocTtsb peakiun. O6paTumble peakui. XUMUYECKOe paBHOBECHE 1 content.myschool.edu.ru/lesson/fOch5def-
307e-4575-89d0-86041b603655
I Gota Ne 1. «B bubmuoreka L1OK https://lesson.academy-
o
10 pakTuueckasi pabora Ne 1. «BausiHue pa3nuuHbIX (PaKTOpOB HA CKOPOCTh 1 content.myschool.edu.ru/lesson/Oe41e568-

XUMHYECKOM peakuuun»

0a2b-4605-bb92-35d1ab69f9ba
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OnekrponuTrueckas aucconuanus. [loHsaTre o BOMOpOoaHOM MToKaszaresie

bubmoreka [1OK https://lesson.academy-

11 (pH) pactBopa. Peakunu nonHoro ooMena. ['maponus opraHuYecKux u content.myschool.edu.ru/lesson/237cdb54-
HEOPraHUYECKUX BELIECTB 2787-4817-8330-6e027b075645
o I 5 bu6mmoreka I{OK https://lesson.academy-
12 ;PIITCHJ;P;?EH(;:TOBCOCTSEZzﬁzgﬂwme PEAKIHH. LIOHATHE 0D STCKTPOIIHI3C content.myschool.edu.ru/lesson/8f219cef-
P pactsop 7a8a-44d5-b58a-b3d1b2eeh237
bu6mmoreka L{OK https://lesson.academy-
13 KonTpomnpHas padota no paszaeny «TeopeTnueckne 0CHOBBI XUMUM content.myschool.edu.ru/lesson/cc14f97b-
ada3-4ac9-a123-dadc40973c6f
Meraiuisl, UX HOJNOKEHHE B [IepHOANIECKOM CHCTEME XUMHYECKUX bu6nunoreka LIOK https://lesson.academy-
14 anemeHToB J[. 1. MenneneeBa u 0COOEHHOCTH CTpOCeHUS aToMOB. O01IIHe content.myschool.edu.ru/lesson/a0d5bd16-
¢u3nyeckre CBOMCTBa METAJNIOB 683e-4ale-8073-70c604€9c862
bu6mmoreka I{OK https://lesson.academy-
15 CniaBbl METAUIOB. DNEKTPOXUMUYECKUH PsiJl HAIPSKEHUM METAIIOB content.myschool.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-70c604€9c862
X . . . . . bubnuoreka [1OK https://lesson.academy-
16 HMHeCKHe CBOI/I(il)“Ba BaXKHEHILINX METAIIOB (HaTpuid, KaIui, KaJablnn, content.myschool.edu.ru/lesson/e7f8162-
MarHui, aJIIOMUHUIN) U UX COCTMHEHUN 0d4d-408-b9F7-422¢36 710750
bubnuoreka [1OK https://lesson.academy-
17 XUMHUYECKHE CBOMCTBA XPOMa, MEJIU U KX COCTMHEHUI content.myschool.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-422¢3e710750
bubmuoreka [1OK https://lesson.academy-
18 XHUMHUYECKHE CBOMCTBA LIMHKA, JKeje3a U UX COCAMHEHUN content.myschool.edu.ru/lesson/e7{f8162-
0d4d-40f8-b9f7-422¢3e710750
n ora Ne 2. "P bubmuoreka I{OK https://lesson.academy-
o
19 ! Dlj[tiﬁiifffﬂ pabota Ne 2. "Pemienue skcriepuMeHTaIbHBIX 33/1a4 110 TeMe content.myschool.edu.ru/lesson/6545ec44-
34c5-43f6-826b-a648d7d6fef7
. but6moreka [1OK https://lesson.academy-
Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucteMe XMuMUYECKHUX
20 snemenToB J]. 1. MennaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB content.myschool.edu.ru/lesson/2390083e-
. H et P 2935-4¢96-bd3a-25f26d9¢c1139
. but6moreka [1OK https://lesson.academy-
du3nyecKkre CBOMCTBAa HEMETAIIIOB. AJUIOTPOIUS HEMETAIIIIOB (Ha MpUMepe
21 Kucoposa, cepbi, ocdopa u yrieposa) content.myschool.edu.ru/lesson/cfb70c37-
POAa, CeprL, pa 1 YIIepoA 2784-4¢66-be05-b0966 H673
22 XHMMHYECKUE CBOWCTBA IAJIONEHOB, CEPBI U UX COCIUHEHUN bu6nunoreka LIOK https://lesson.academy-
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content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673

bubmuoreka [1OK https://lesson.academy-

23 XUMHYECKHE CBOMCTBA a30Ta, (hocodpa M UX COSAMHEHUI content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673
bu6mmoreka I{OK https://lesson.academy-

24 XUMHUYECKHE CBOMCTBA yIJIEpoJa, KPEMHUS U UX COCAUHEHUI content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673
bu6mmoreka I{OK https://lesson.academy-

25 [IpumeHeHne BaXXHEUIINX HEMETAJUIOB U UX COEIMHEHUN content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673

O0600111eHNE U cUcTeMaTH3anus 3HaHui o teme «HemeTansy. bubnunoreka LIOK https://lesson.academy-
26 Bpluncienus 1o ypaBHEHHSIM XUMHUYECKUX PEAKIUN U TEPMOXUMHUYECKUE content.myschool.edu.ru/lesson/7c19b0ba-
pacyEThl 7815-4db3-86f4-d0ac5b740b3b
n ora Ne 3. «P bubnuoreka [1OK https://lesson.academy-
o

97 I g:;zg:ﬁ;ﬁipa ota Ne 3. «PerieHne dKCIIEPUMEHTAIBHBIX 337124 110 TEME content.myschool.edu.ru/lesson/7c19b0ba-
7815-4db3-86f4-d0ac5b740b3b
bubnuoreka [1OK https://lesson.academy-

28 Kontponbhas padora o remam «Metamisi» u «HemeTramns» content.myschool.edu.ru/lesson/7c19b0ba-
7815-4db3-86f4-d0ac5b740b3b

0 H bu6mmoreka I{OK https://lesson.academy-

29 erOer ;EWTI:KHGPI: (;g}rlilljlnqecme KHCTIOTBL. HeOprafacciie 1 content.myschool.edu.ru/lesson/35¢2be59-

OPTAHIHECKHE OCHO f1C6-4606-910c-46a057606924
A bu6mmoreka I{OK https://lesson.academy-
30| Fonermcan casn Heopraniccmne 1 opramsccr s content.myschool edhuesson/46h475e4.
P P B 931c-43fb-a2ba-be9eObbeddef
P 5 . . . bubnuorexa LHOK https://lesson.academy-
31 | Do X B oGeCnetent SKOTONTECKOf, oepreTHIeciof  menof content.myschool.edu uflesson/f5999557-
P At 18c8-4853-8320-588bf830407a
o 6 06 bubmuoreka [1OK https://lesson.academy-
32 ermgif;e;{;;liﬁ;ﬂfiz H?CI:PBIHX TIPUHIMIIAX TPOMBILIICHHOTO content.myschool.edu.ru/lesson/f5999557-
o B 18c8-4853-8320-588bf830407a
bubmuoreka L1OK https://lesson.academy-
33 YenoBek B MHpE BEUIECTB M MaTepraioB. XUMUS U 37I0POBbE YEIIOBEKA content.myschool.edu.ru/lesson/acd826cf-

ba2d-49db-b216-ef7c26a84728
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YYEBHO-METOANYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YUEHUKA

* Xumus, 10 knacce/ I'abpuensa O.C., O6mecTBo ¢ orpaHnueHHON 0TBETCTBEHHOCTHIO «JIPO®MA»; AxumonepHoe o6miectBo «M3marensctBo «IIpocBemenne»
* Xumus, 11 xnace/ I'abpuensa O.C., O6mecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCTHIO «IPODAY; Aximoneproe obuiectBo «M3narensctBo «IIpocBemenues

METOJAUYECKHUE MATEPUAJIBI U151 YUUTEJIA

Beenute 1. O.C.I'abpuernsia, [.I"JIpicoBa «Xumus Meroaudeckoe ocodre — 6a30Bbiii ypoBeHb» - M.: Ilpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O0m1as XuMus B TeCTax, 3aja4ax, ynpaxnenusx. 11 kmace» — M.: JIpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTponsHbie 1 TpoBepoYHbIE pabOTHI K y4eOHUKY». — M.: [lpoda, 2021 r.
4. O.C.I'abpuernsn, I.I"JIbicoBa, A.I.BBenenckas «Xumust 11 kiacc: HacronpHas kaura myist yautessi». Hacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'BBenenckas «Xumus 11 xnacc: HacronpHas kaura ais yuuressi». Yacts 2 — M.: [Ipoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I.OctpoymoBa «3aaaun 1o XMMUU U criocoObl ux pemeHus» - M.: «Zpoday, 2021rox.

7. B.I. lenncoBa «Xumus 11 knacc noypounsie miaansl o yueonuky O.C.I'abpuensna, ['I"JIsicoBoii» - Bonrorpaa» Yuurens 2018rox.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kinacey», - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensH, U.I.ocTpoymoB «XUMHUYECKHI IKCTIEpUMEHT B 1ikoie 11 kimacey; - M.: JIpoda. — 2019 rog.

IHADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Beenute _ Benutenannsiehttp://www.chemnet.ru I'azera « Xumusi» U caiiT 1jist yaurtesis «51 uay Ha ypOK XHMUN»

http://him.1september.ru Enunas xomiekuus LIOP: [IpenmeTHas komuieKus «XuMEsD»

http://school-collection.edu.ru/collection/chemistry EcrtecTBenHO-Hay4HbIC SKCTIEpUMEHTHI: XuMusi. Komutekius Poccuiickoro o01ieo6pa3zoBareibHOTO opTaja
http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnukdepoBoit

http://www.alhimik.ru Bcepoccuiickas onuMnuaa mkoJIbHUKOB 110 XUMHU

http://chem.rusolymp.ru Opranudeckast XuMusi: SICSKTPOHHBIN YUSOHHUK IS CPETHEH IKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJICKTPOHHBIH y4EOHHK

http://www.hemi.nsu.ru  OTKpBITBIH KOJUTEIXK: XUMHUS

http://www.chemistry.ru JlucTaHIMOHHAs OJTMMITHA/IA TIO XUMHUU: TEJICKOMMYHHUKAITMOHHBIH 00pa30BaTeIbHBIN MPOSKT



http://him.1september.ru/
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http://www.chemistry.ru/

IIpunoxenue 1
KPUTEPUU U HOPMbI OHEHKH 3YH OBYYAIOILIIUXCA

B coorBercTBUM C TpeOOBaHMAMM CTaHIAapTa IO XUMHM M BBIOPAHHBIX W3 (elepajbHOro CHHMCKa Y4eOHUKOB YYHUTENb XHMHHU BO BpeMs
IIPOBEPKU M KOHTPOJIS 3HAHUH 10 IPEAMETY MOXKET OPUEHTUPOBATHCS Ha CIIEIYIOIINE YPOBHHU.

IlepBblii ypOBEeHb - PeNpOAYKTHBHBIN. BBINOIHEHNE ydallMMUCS 3aJaHUI 9TOTO YPOBHIONMPAETCS B OCHOBHOM Ha NIaMATh. J[ocTrxkeHNE

3TOTrO YPOBHSI NIPEATIOIAracT y y4alluxcs:

- 3HAHME HA3BAHUN OTJEIIbHBIX XMMUYECKUX DIEMEHTOB, BEIIECTB U PEAKIIN;

- YMEHHUE YCTHO WJIM MMCbMEHHO OINUCHIBATh XUMHUUECKUE (aKThl, IOHATHUS WIH ABJICHUSA(PEAKLIUN);

- ITIOHUMAaHHE POJIM, 3HAYCHHUS WM IIPUMEHEHUs OTACJIBHBIX XUMHYECKUX BEIIECTB WIMPEAKLUN;

- [IPUMEHEHNE XUMHUYECKON CUMBOJIMKH - XMMUYECKHUX 3HAKOB, (OPMYJI U ypaBHEHUI];

- 3HaHUE HEKOTOPBIX HCMIONB3YyeMBIX B XHMHU M[pHOOpPOB, YMEHHE COOMpPATHIPOCTEHIINE U3 HUX U MCIIOJIE30BaTh

IIPY BBIIIOJIHEHUN XMMHUYECKOTO 3KCIIEPUMEHTA.
JIist IpOBEpKM 3HAHWUN M YMEHMM, COOTBETCTBYIOLIUX IEPBOMY YPOBHIO, HCIIOIB3YETCs PENPONYKTUBHBIA BHUJ 3aJaHUM, NPEAIIOIararoniui
BOCIIPOU3BEJCHUE YYallUMUCSA OTIENbHBIX 3HaHMW M yMmeHui. IIpoBepka nepBOro ypoBHS 3HAHMHM JIErKO OCYLIECTBIsAETCS (opMaMu
aBTOMAaTU3MPOBAHHOIO y4eTa.

Bropoii ypoBeHb - NPOAYKTUBHBIN. J[OCTHIKEHHE 3TOr0 YPOBHS MPEAIIONIAracT y y4aluxcs:

- MOHUMaHKe (HOPMYITUPOBOK BAKHEUITNX XUMUYECKUX MMOHATUH, 3aKOHOB, TEOPUI UIIPUMEHEHHE UX B aHAJIOTHUHBIX CUTYalUAX;

- YMEHUE YCTAaHABJIMBATh B3aHMOCBI3b MEXIY COCTaBOM, CTPOCHHEM M CBOMCTBAMUXMMHUYECKHX BEILECTB;

- YMEHHUE MPOBOAUTH PACcUEThl 10 XMMUYECKUM (POPMYJIaM U YPaBHEHUSM;

- YMEHHE CaMOCTOSITENIbHO MTPOBOAUTh XUMUYECKUHN SKCIIEPUMEHT N0 MHCTPYKIMH YY€OHUKAUIIU [0 YKa3aHUIO YUUTENS U

(bUKCUpPOBATh €TO Pe3yIbTaThI.
JUig mpoBepKU YMEHUS IPUMEHSTh 3TU 3HaHUS B Y4€OHOH NMpaKkTUKE HCIONb3YIOTCS 3aJaHUsl, BHIIOJHEHUE KOTOPHIX BO3MOXHO HE TOJBKO Ha
OCHOBE IIaMATH, HO U Ha OCHOBE OCMBICICHMs. [109TOMY Hapsay ¢ ICUXOJIOTMYECKON ONEepalueil BOCIPOU3BEICHUs IIMPOKO UCIOJIB3YIOTCS
y3HaBaHUE U SIBICHUE NepeHoca. [ BBIMONHEHUs TakMX 3aJaHuil TpeOyercst Oosiee HaNpsKEHHAs MBICIUTENbHAS AESITEIbHOCTh Y4alUuXcs,
4YeM IIPHU BBINTOJIHEHUY 33JaHUHI Ha [IEPBOM YPOBHE.

Tpernii ypoBeHb - TBOpUecKHi. J[0CTHKEHNE ATOTO YPOBHS MPEANOIAracT y yqaluxcs:
- yYMEHHE MPOTHO3UPOBATh CBOMCTBA XMMUYECKUX BEIIECTB HA OCHOBE 3HAHUS 00 UX COCTAaBE U CTPOEHUU U, HA0OOPOT, MpeanoIaraTh
CTPOEHME BELIECTB HA OCHOBE UX CBOMCTB;



- MOHMMaHKe (HaKTOPOB, MO3BOJISIOMINX YIIPABIATH XUMUYECKUMHU PEaKIUSAMH (CKOPOCTHIO, HAlpaBIEHUEM, BBIXOIOM IIPOIYKTa);

- YMEHHE MPOEKTUPOBATH, OCYIIECTBIISATH XUMUYECKHUI SKCIIEPUMEHT, a TaKKe (PUKCUPOBATh MAHATTU3UPOBATH €T0 PE3Y/bTAThI;

- YMEHHUE OPUEHTUPOBATHCS B MOTOKE XUMHUYECKON MH(POPMALIH, ONPEIENIATh UCTOYHUKH HE00X0AUMOM MH(POPMALIUH, TOTYy4aTh e,

aHaAJIM3UPOBATh, JIeNaTh BHIBOJIBI HA €€ OCHOBE U MPEJCTABISTh B COOTBETCTBYIONIEH (popme;

- YMEHHUE OCO3HABATh BKJIAJ XMMUHU B (JOPMHUPOBAHUE LIETOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUDA.
Jljig IpoBepKHU 3HAHUM, COOTBETCTBYIOLIUX TPETHEMY YPOBHIO, U YMEHHUS MPUMEHSTh WX B y4eOHOM MpPaKTUKE HCHOJb3yeTcs pedUIeKTUBHbBIN
BUJ| 3a/laHU, BBIIOJHEHHWE KOTOPBIX OMHMPACTCA HA PENpPONYKTHBHBIC 3HAHUS, HO TpeOyeT TIyOOKOr0 OCMBICICHHS, BIAJACHUS JIOTHUYECKUMU
IpreMaMy YMCTBEHHOH J€ATEeIbHOCTH (aHAINU3, CUHTE3, 000011IeHNe, KOHKPETH3alusl, CpaBHEHUE, a0CTparupoBaHue, Kiaccuduxarms)

Otmerka "'5" craBuTCH B ci1yvae:

1. 3HaHus1, TOHUMaHUs, TITyOUHBI YCBOCHHS 00yUJarOMIMMCs BCETO 00bEMa MPOrpaMMHOTO MaTepHaa.

2. VYMeHus BBIACNATH IVIaBHbIE MOJOXEHHUS B U3YYEeHHOM MaTepualle, Ha OCHOBaHUM (DaKTOB U IPUMEPOB 0000IIATh, €/IaTh BBIBOJIBL,
YCTaHaBJIMBATbL MCKIPCAMCTHBIC U BHYTPUIIPECAMCTHBIC CBA3W, TBOPUCCKH NPHUMCHAIACT IIOJTYUYCHHBIC 3HAHHA B HE3HaKOMOH CUTyalluH.

3. OtcyrcTBUE OMIMOOK U HEAOYETOB IPU BOCIPOU3BEIECHUHM M3YYEHHOIO0 MaTepuaia, MPU YCTHBIX OTBETaX YCTPAHEHHE OTIENIbHBIX

HETOYHOCTEH C MOMOIIBIO JOTIOTHUTEIBHBIX BOIIPOCOB YUUTENs, COOIIOICHUE KYIBTYphl TUCBMEHHOW M YCTHOM PeyH, IpaBuiI O0QOPMIICHHS
MUCbMEHHBIX paboT.

OrMmerka "'4"":

1. 3HaHUE BCET0 M3yUYEeHHOTO MPOrPaMMHOTO MaTepHuaa.

2. YMeHull BBIICNATH TTIaBHBIE TIOJIOKEHUSI B U3yYEHHOM MaTepuaie, Ha OCHOBaHHH (DaKTOB M IIPUMEPOB 0000IIATh, JeTIaTh BHIBOJBI,
YCTaHaBJIMBATh BHYTPUIIPEAMCTHLIC CBA3U, IPUMCHATD IMOJITYYCHHBIC 3HAHWUA Ha IPAKTUKE.

3. HesnauutenbHble (HerpyObie) OMMOKHN M HETOUETHI MPU BOCIPOU3BEACHUH U3yYEHHOTO MaTepuaa, COOII0JeHIe OCHOBHBIX TIPABHIT

KYJIbTYPbl TUCBbMEHHON U YCTHOM peun, IpaBusl 0POPMIIEHUSI MIMCbMEHHBIX paloT.

Otmerka "'3" (ypoBeHB MTPECTABICHUN, COYETAIOIINXCS C DJIEMEHTAMH HAyYHBIX TTOHATHH):

1. 3HaHUWE W YCBOEHHE MaTepuaja Ha YpOBHE MHUHMMAJbHBIX TpeOOBaHMH NPOrpaMMbl, 3aTPyAHEHHE IPHU CAMOCTOSTEIHLHOM
BOCIPOU3BE/IEHUH, HEOOXOIMMOCTh HE3HAYUTEJILHOM MOMOIIM MTPernoaBaTes.

2. YMmeHue paboTaTh Ha YpOBHE BOCIIPOM3BEACHUS, 3aTPy/JHEHNS IPU OTBETaX HA BUIOM3MEHEHHBIE BOIIPOCHI.

3. Hanuuue rpy6oit ommOku, HECKOJIBKUX HErpyObIX MPU BOCIPOU3BEIEHUH N3YYEHHOTO MaTepHala, He3HaYUTEIbHOEe HECOOII0IeHIE

OCHOBHBIX IIPAaBWJI KYJIbTYpbl TUCBMEHHOW U YCTHOH peuu, mpaBuil 0pOpMIICHHUS TUCbMEHHBIX paboT.



OrMmerka "'2"":

1. 3HaHMEe M YCBOGHHE MaTepuana Ha YPOBHE HIKE€ MHUHUMAJbHBIX TpeOOBaHMI MPOTrpamMMbl, OTAENbHBIE MpPEACTaBICHUS 00
U3Y4EHHOM MaTepuaile.

2. OTtcyTrcTBUE YMEHU paboTaTh HA YPOBHE BOCIPOM3BEICHNUS, 3aTPYAHEHUS [IPH OTBETaX HACTaHJApTHbIE BOIPOCHI.

3. Hannune HeCKOMBKUX TPYOBIX OMIMOOK, OOJBIIOTO YMCiia HErpyOBIX IMPH BOCIPOU3BEACHUN N3YUYEHHOI'O MaTepualla, 3HaYuTEIbHOE

HEecOOII0ICHHE OCHOBHBIX MPaBUII KYJIbTYPbl TUCbMEHHON U YCTHOM pedu, IpaBuil OOPMIICHUS MMCbMEHHBIX padoT

Kpumepuu ouenusanusa ycmnozo omeema.
OtmMmerka "'5"' craBuUTCS, €CIIU yUEHUK:

1) [TokasbiBaeT riy0OKOE W MOJHOE 3HAHME M MOHHMaHUE BCero o0bEMa MPOrpaMMHOrO MaTepHala; MOJTHOE MOHUMAaHHUE CYIIHOCTH
paccMaTpUBAEMBIX MMOHATUH, ABJICHUN U 3aKOHOMEPHOCTEM, TEOPHIA, B3AUMOCBS3EH;
2) YMeer CcOCTaBUTh INIOJIHBIA M MPaBWIbHBIA OTBET HAa OCHOBE M3YYEHHOIO MAaTepuasa; BbIIEIATh IJIABHBIE IOJIOKEHUS,

CaMOCTOSITENIFHO TIOATBEP)KIATh OTBET KOHKPETHBIMU TpHUMEpaMH, (pakTaMu; CaMOCTOATENBHO W apryMEHTHPOBAHO [I€JIaTh aHAIu3,
0000111eHus, BBIBOBI. Y CTaHABJINBATh MEXIIPEIMETHbIE (Ha OCHOBE paHee NMPHUOOPETEHHBIX 3HaHUI) U BHYTPUIIPEIMETHBIE CBS3H, TBOPUYECKH
MPUMEHSTH MTOJTyYeHHbIE 3HAHUS B HE3HAKOMOW CHTYalllH.

[TocnenoBarensHO, YE€TKO, CBS3HO, OOOCHOBaHHO M 0€30IIMOOYHO W3/Iararb y4eOHBIH Marepuai; JaBaTh OTBET B JIOTUYECKON
MOCIIEIOBATENIFHOCTH C HMCIIOIB30BAHUEM MPUHATON TEPMHUHOJIOTHU; JIeNaTh COOCTBEHHBIC BBHIBOABI; (DOPMYIMPOBATH TOYHOE ONpEACTICHUE U
MCTOJIKOBaHUE OCHOBHBIX MOHATHI, 3aKOHOB, TEOPUH; MPU OTBETE HE MOBTOPATH JOCIOBHO TEKCT YUeOHMKA; U3JIaraTb MaTepuall JUTepaTypHbIM
SI3BIKOM; TIPABHJILHO M OOCTOSTENFHO OTBEYaTh HA JIOTIOJHUTENBHBIE BOMPOCH yuuTels. CaMOCTOSTENhbHO M PAIMOHAIBHO HCIOJIH30BaTh
HaIIsAHbIE TOCOOUS, CIPAaBOYHBIE MaTepHallbl, YUeOHHUK,

JOTIOJTHUTEIBHYIO JINTEPATYPy, MEPBOMCTOUYHHKH; MPUMEHSTh CUCTEMY YCIOBHBIX O00O3HAYCHWH NpW BEACHHH 3aluceil, CONMpOBOXKIAOMINX
OTBET; UCIIOJIb30BAHUE JUISI JOKA3aTEeNIbCTBA BHIBOJOB U3 HAOMIOACHUHN U OIIBITOB;

3) CamocToATeNbHO, YBEpEHHO M 0€e30MMO0YHO MpPUMEHSET MOJYYCHHBIE 3HAaHUS B PEIICHWH INPOOJIEM Ha TBOPYECKOM YpPOBHE,
JIONyCcKaeT He Ooyiee OJHOrO HEN04YETa, KOTOPBIM JIETKO HMCIpaBiseT MO TPeOOBAHUIO YUUTEINs; UMEeT HeoOXOJIUMbIe HaBBIKM pabOTHI C
npubopamMu, dYepTeKaMH, CXeMaMH U TpapHuKaMH, COIYTCTBYIOIIMMHU OTBETY; 3allUCH, CONPOBOXKAAIOUINE OTBET, COOTBETCTBYIOT
TpeOOBAHUSM.

Otmerka ""4"' cTaBUTCS, €CITU YUCHUK:

1) [Toka3piBaeT 3HaHHS BCEro M3yYCHHOTO MPOTPaMMHOr0 marepuaia. J[aéT MOJHBI W NMpPaBWIBHBI OTBET HA OCHOBE M3YyUEHHBIX
TEOpHil; HEe3HAUMUTENbHbIE OLIMOKM W HEIOYETHl NMPH BOCIPOU3BEACHUU HM3YYEHHOTO MaTepualla, ONpeAeNeHHUs MOHATUH Jal HEMOJHbIE,
HeOOoJIbIIINe HETOYHOCTH TPH HCIOJIH30BAHUM HAYYHBIX TEPMHUHOB WJIM B BBIBOJAX W OOOOMICHUSX W3 HAONIONEHWH M OIBITOB; MaTepHal
U3JIaraeT B OMPEAETICHHOM JIOTHYECKOM MOCIe0BaTeIbHOCTH, IPU 3TOM JIOIYCKAeT OJHY HEerpyOyro omMOKy UM He 0ojee IBYX HEJ04YEeTOB



U MOXET WX HCIPABUTh CaMOCTOATENBHO NMPH TPEOOBAaHUM WM MPU HEOONBIION MOMOIIM MPENoAaBaTeNs; B OCHOBHOM YCBOHJ Y4eOHBIH
MaTepualt; TOATBEPKIACT OTBET KOHKPETHBIMU IPHMEPaMHU; TPABUIIBHOOTBEYAET HA JOTOJIHUTEIBHBIC BOIPOCH YUHUTEIIS.

2) YMeeT caMOCTOSTENIFHO BBIICIATH TJIABHBIC TOJO0XKEHUS B U3YYEHHOM MaTepHajie; Ha OCHOBaHMUHU (paKTOB U MPUMEPOB 00001IaTh,
Je7aTh BBIBOJIBI, YCTAHABIMBATH BHYTPUIPEIMETHBIEC CBSA3U. [[pUMEHATH MONydeHHBIE 3HAHHS HA MPAKTHUKE B BUIOM3MEHEHHOM CHUTYalWH,
co0JII0JaTh OCHOBHBIE TIPABMIIA KYJIBTYPBl YCTHON PEYH U COMPOBOXKAAIONIEH MMChMEHHOM, HCIIOIB30BATh HAYYHbIE TEPMUHBL;

3) He ob6namaer QOCTaTOYHBIM HABBIKOM pPabOTHI CO CHPABOYHOM JIMTEPATYpOH, y4eOHHMKOM, IEPBOMCTOYHHKAMH (IIPABHIIBHO
OpPHEHTHUPYETCs, HO paboTaeT MeAeHHO). JlomyckaeT HerpyOble HapyIeHHs paBuil 0(hOPMIICHHUS TUCbMEHHBIX PadoT.

Otmerka "'3" cTaBUTCS, €CITM YUCHUK:

1. YCBOMJI OCHOBHOE COZIepKaHHEe y4yeOHOro marepuana, MMeeT NpoOenbl B YCBOCHHHMMAaTepHualla, He MPENnsITCTBYIOLIE
JaJIbHENIIEMY YCBOEHUIO IPOrPaMMHOI0 MaTepHaila,

2. MaTepHal u3j1araeT HeCUCTeMaTU3UPOBAHHO, )parMEHTapHO, HE BCEr1a OCe10BaTeNbHO;

3. MOKa3bIBaeT HEJOCTATOYHYI0 C(OPMHPOBAHHOCTh OTICIBHBIX 3HAHWA W yYMEHUI;BBIBOABI U O0OOIIEHHS apryMEHTHPYET
cyabo, 0MycKaeT B HUX OIMIMOKH.

4, JOMYCTUJI OWIMOKM W HETOYHOCTH B HCIHOJB30BAaHWU HAYYHOH TEPMUHOJIOTUU,ONpEAEICHUS MOHATHH Ja
HE/I0CTaTOYHO YETKUE;

5. HE HCIIOJIb30BAJI B KQUECTBE JIOKA3aTEIbCTBA BHIBOJIBI M 0000IIECHHs 13 HAOII0IeHUH,(aKTOB, ONBITOB WIIA JOMYCTHJI OIIMOKH TIPU
UX U3JI0KCHUY;

6. UCIBITBIBACT 3aTPyJHEHUS B NPUMEHEHWU 3HAHUN, HEOOXOAMMBIX JJIsi pEeHIeHMs 3a/ad pa3juyHbIX TUIIOB, NMPU OOBICHEHUU
KOHKPETHBIX SIBJICHHH HAa OCHOBE TEOPUH M 3aKOHOB, WIH B IIOATBEPKICHNN KOHKPETHBIX IPUMEPOB MTPAKTUYECKOIO IPUMEHEHNUS TEOPHIl;

7. OTBEUYAeT HEMOJHO Ha BONPOCHl yuHuTens (ymyckass M OCHOBHOE), WJIM BOCIPOU3BOJIUT COAEpKAHHE TEKCTa Yy4eOHHKA, HO

HEJI0OCTATOYHO MIOHUMAET OTACIIbHBIC MTOJI0OKEHU, UMEIOIHUE Ba)KHOE 3HAYEHHUE B 3TOM TEKCTE;
8) oOHapyXuBaeT HEIOCTATOYHOE MOHUMAHUE OT/IENIbHBIX TMOJIOKEHHIA PH BOCIIPOU3BEICHUN TEKCTa yUueOHHUKA (3aruceid, MepBOUCTOUHHKOB)
WA OTBEYAET HEMOJIHO Ha BOMPOCH! YUUTENS, JONYCKask OAHY-/BE rpyOble OIINOKH.

Otmerka "'2" cTaBUTCS, €CITU YUEHUK:

1. HE YCBOWII M HE PACKPBLI OCHOBHOE COJIEp)KaHKe MaTepHara,

2. He JIeJIa€T BLIBOJOB U 0000IIEHHIA.

3. HE 3HAET M He TIOHUMAET 3HAYNTEIIbHYIO WIIH OCHOBHYIO 4aCTh MPOTrPaMMHOI0 MaTepHaja BIpeaeaax MOCTaBIeHHBIX BOIIPOCOB;
4, Wik UMeeT ciabo chopMUpPOBaHHBIC M HETOJHBIC 3HAHUS M HE YMEET MPHUMEHATh MX KPEIICHUIO KOHKPETHBIX BOIPOCOB H

3a/1a4 1o 00pasiy;
5) unu npu oTBeTe (Ha OJMH BOIMPOC) JOMYyCKaeT Oosiee IBYX IrpyObIX OIMIMOOK, KOTOPbIE HE MOKETHCIIPABHUTH JXKE MPU MIOMOIIN YUUTEIIS.



Kputepun onieHuBaHus MUCbMEHHBIX Pa0d0T (npakmuueckue u nabopamophuie padomot) Oyenka IKCNEPUMEHMATbHBIX YMEHUL
Or1eHKa CTaBUTCSI HA OCHOBAaHUYW HAOJIOACHUS 32 YUAIIMMHUCS M MUChbMEHHOTO OTYETa 3a padoTy.
OTMeTKa «5»:

® pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO W IMPABUJIBHO, CACIaHbI IIPaBUJIIBHBIC Ha6J'II-OI[eHI/I$I HUBBIBOBI;
® OKCIICPUMCHT OCYHICCTBJICH IO IJIaHY C YUCTOM TCXHUKH 0e30I1acHOCTH U mpaBuJI pa60TBI CBCIICCTBAMU U O60pyI[OBaHI/ICM;
® IIPOABJICHBI OPTraHU3allMOHHO-TPYAOBBIC YMCHUS (HOI[,I[ep)KI/IBaIOTCH qucToTa pa6oqer0MeCTa H IIOPAJOK Ha CTOJIC, DKOHOMHO

HCIIONB3YIOTCS PEAKTHUBBI).

OTmerka «4»:
. paboTa BBIIOJIHEHA MPABWIBHO, CJIEIAHBI TPAaBUIbHBIC HAOIONEHUS M BBIBOABI, HO NPH 3TOM O3KCICPUMEHT TIPOBEJCH HE
MOJIHOCTBhIO MJIU JIOMYIICHBI HECYIIECTBEHHbIE OITMOKHN B paboTec BElIeCTBAMU U 000PYI0BAaHUEM

Ot1meTka «3»:
. paboTa BBINOJNIHEHA MPaBWJIHLHO HE MEHEE 4YeM HaIlOJIOBUHY WIIM JOMYIIEeHA CYIIECTBEHHas OMMOKa B XOJAE OSKCIEpUMEHTA, B
00BsICHEHUH, B OPOPMIICHHH PAOOTHI, B COOIOCHUN MPABUJI TEXHUKH OE30MMaCHOCTH MPHU paboTe C BEMIECTBAMH M 000pPYIOBAaHUEM, KOTOpast
UCIPABIIAETCS IO TPEOOBAHUIO YUUTEIS.

OT1meTka «2»:
. JIOTyILEeHbI Be (M OoJiee) CyIIeCTBEHHBIE OIIMOKH B XOJIe SKCIIEPHUMEHTa, B OOBSICHEHUU, B OOPMIICHUU PabOThI, B COONIOCHUN
MPaBWJI TEXHUKH OC30MACHOCTH MpH paboTe ¢ BemecTBaMH M OOOpYJAOBAaHWEM, KOTOPBIC YYAIIUHCS HE MOXKET HCIPABUThH JIaxe I10
TpeOOBAaHUIO YUUTEINS.

Ouenka ymenuil pewiams IKCnepuMeHmanbHvle 3a0a4u
OTMeTKa «5»:

. IIJIaH PEIIEHUS] COCTABIIEH IPABUIIBHO;
. MPaBUIILHO OCYIIECTBIIEH M0100p XUMHUECKUX PEAaKTUBOB U 00OPYIOBaHMS;
. JIaHO MOJIHOE OOBICHEHHUE U CIEIaHbI BEIBOILI.

OtMmeTKa «4»:
. TJIaH PEUISHHS COCTABIIEH MPABUIIHLHO; MPABUIIBHOOCYIIECTBIIEH MOA00D XUMHUYECKUXPEAKTHUBOM U 00OPYIOBaHUS, MPUITOM

JIOTYILIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK B 00BSCHEHUH U BBIBOJIAX.
OtmeTka «3»:

. TJTaH PEIICHUS COCTABJICH MPaBUIIBHO;
*IIPaBUIILHO OCYIIECTBIICH MOI00P XUMUYECKUX PEaKTHBOB U 00OPYIOBaHUS, HO JOIYIIEHACYIIECTBEHHAs OMUOKa B 00BSICHEHUH U BBIBOJAX.
OTMeTKa «2»:

. JIOTyIIeHkI 1Be (1 OoJiee) OMIMOKY B TUTaHE PEIeHUs, B MOAO0PEe XUMUUYECKUX PEaKTHUBOB HOOOPYI0BaHUS, B 00BSICHEHUU H



BBIBOAAX.

Ouyenka ymeHuil pewiams pacyenole 3a0auu
OTtMmeTKa «5»:
. B JIOTMUECKOM PACCYXJACHUH U PELIEHUH HET OLUIHOOK.

OtmeTKa «4»:

*B JIOTHYCCKOM paCCy)KI[eHI/II/I nu peLHeHI/II/I HECT CyH_[CCTBeHHBIX OH_II/I6OK, HO I[OHYH_IGHO HC 60.]166 I[ByXHeCYH_[eCTBeHHBIX OH_II/I6OK.
OtmeTKa «3»:

*B JIOTUYCCKOM paCCY)I(IleHI/II/I HECT CYHIGCTBGHHI)IX OHII/I6OK, HO IIOHYHICHB, CYHICCTBGHHEUI OHII/I6Ka BMAaTEMaTHUYCCKHUX pacquax.
OTmeTKka «2»:

*UMCHOTCA CYHIGCTBGHHI)IG OHII/I6KI/I B JIOTUYCCKOM paCCY)KILGHI/II/I U B pGHIeHI/II/I.

Ouenka nucbMeHHbIX KOHMPOTILHBIX PAOOM

Konmponwvnoie padomol u3 nocoous oueHuaroOmMca co2iacHo nPeoioHCeHHOI A6MopoOmM WKAIbIOWEeHKU UU
OTrmerka «5»:
*OTBET IOJIHBIN U IPaBUIIbHBIN, BO3MOXHA HECYILIECTBEHHAs OIIMOKA.
OtrMeTKka «4»:
*OTBET HETIOJHBIN WM IOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIINOOK.
OrMmerka «3»:
*paboTa BBIIIOJHEHA HE MEHEE YeM HaIOJIOBUHY, JIOMYILEeHa OJJHa CYIIECTBEHHAs OLIMOKa U IPU 3TOM/IBE-TPH HECYLIECTBEHHBIE.
OrMeTKa «2»:
*paboTa BBINOJIHEHA MEHbIIIE YEM HAIMIOJOBUHY WM COAECPKUT HECKOJIBKO CYIIECTBEHHBIX OMNOOK. IIpu olieHKe BBIMOTHEHUS MHCbMEHHON
KOHTPOJILHOM pabOThl HEOOXOUMO YUUTHIBATh TpeOOBaHUsAETUHOTO opdorpaduueckoro pexunma. OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO padoTy
KOPPEKTUPYETIIPEALIECTBYIOIUE MIPU BBICTABIEHUN OTMETKH 3a YETBEPTH, MOJIYTOAME, TOL.

Ouenka mecmoguvlx padom.
TecThl, cocToflMe W3 TSTH BOIMPOCOB MOXKHO MCIOJB30BaTh IMOCJE M3yuyeHUs Kaxaoro marepuana (ypoka). Tect m3 10—15 Bompocon
UCIONB3YeTCs Ui neproandeckoro koHTpous. Tect uz 20—30 BompocoB HEOOXOAMMO UCTIOIH30BATh AJISI UTOTOBOTO KOHTPOJIS.
[Tpu orleHMBaHUM MCIIONB3YETCS CIISYIOMIAs IKaIa: I TeCTa U3 TISATH BOIPOCOB
. HET OMIMOOK — OTMETKa «5»;
. oJTHa OIIMOKa - OTMETKA «4;
. JIBE OIIMOKH — OTMETKA «3»;



Tpu OIMOKK — oTMeTKa «2». [l Tecta u3 30 BOIpOCOB:
26—30 npaBuiibHBIX 0TBETOB (87-100%) — oT™MeTKa «5»;
20—25 npaBusibHBIX 0TBETOB (67-86%) — oT™MeTKa «4»;
15—19 npasunbHbIx 0TBeTOB (50- 66%) — oTMETKa «3»;
MeHbIie 15 npaBuiibHbIX 0TBETOB (49- 0%) — oTMeTKa «2»



IIpuiaoxenue 2

TEMBI IPOEKTHOM JEATEJIBHOCTHU HA YPOKAX XUMHUH B 10 KJIACCE
A30T B Halen KU3HH.
AMDOTEPHOCTH COSTMHEHHH OepUITHS
AHTUOMOTHKYU — MOIIIHOE OPYKHE.
benku — ocHoBa xu3Hu. M3yuenne 6e1KoB, pepMEHTOB: B3I XMMHKa, Onosora, (hu3uka.
buorenHbie 371€MEHTHI.
buonornueckast 1 MEIUIIMHCKAS POJIb XUMHYECKUX 3JIEMEHTOB.
buonornueckue acnekTbl XUMHUH 3JIEMEHTOB.
buonornueckue yackl, Wik Kak MPOXKUTH JAOJTO.
bneck u cuna 310poBBIX BOJOC (C TOUKH 3pEHUSI XUMHUKA) .
B mupe nHnukatopos.
ButamuHbl 1 UX POJIb B KU3HEEATEIbHOCTH YEJIOBEKA.
Brusiaue Ouonorudecku akTHBHOM BOJIBI HA POCT PACTCHHIA.
BiusiHe MUKpPO371€MEHTOB HAa OPraHUu3M PacTeHUM.
Bnusaue PH cpenpl Ha pocT pacTeHUM.
Brnusinue coBpeMeHHBIX MOIOIIUX CPENICTB HA )KU3HECTIOCOOHOCThH Pa3HBIX THIIOB BOJIOC.
BrusiHue ciupTHRIX HAIMMTKOB Ha JACHATYPALMIO OCIIKOB.
BripamuBanue KpucTanios.
['uruennyeckre U KOCMETUYECKUE CPEICTBA.
['uruennyeckue cBOKWCTBa HEKOTOPBIX MOIOIIUX CPEJCTB.
I'pynmibl bUOreHHBIX JIEMEHTOB.
J.1. Mennenees B [lerepOypre.
JlaBiieHrEe B OKpY>KarolleM Hac MUpE.
JleduuT 37€MEHTOB U BHEIIHOCTb.
JlneTnueckuil 3aMEHUTENb caxapa acrapTaM — TOKCHYHOE BEIIECTBO.
JlunaMuKa coepxkaHus XJIOPUAHUOHOB B BOAHBIX cucTtemax SAHAO.
JlomanrHsig anreyka.
Ena va monws3y u BO Bpe/l.
JKenes3o B HalIeH KU3HU.
JKeneso u ero 6monorudeckasi poiib B OpraHu3Me YeIoBeKa.



3HayeHre OUOMOIMMEPOB B MEIUITIHE.

N3ydenue BiusiHUE He(pTEIIaMOBHA PACTEHUH.

Mox B Hamieit KU3HH.

HckyccTBeHHBIE OpraHbl.

Hcnonp30BaHuE HEOPraHUYECKUX (M OPraHUYECKUX) BELIECTB B BOCHHOM JIEJIE.
HccnenoBanue npouecca pa3iiokeHUsl HEKOTOPBIX MTOJIMMEPOB.

HccnenoBanue mpoLeccoB TEPMUUECKOTO Pa3IOKEHHUS KOJIOUIHBIX PACTBOPOB OKCHJIOB JKEJIE3a.
HccnenoBanre XUMUUECKOTO COCTaBa B COBPEMEHHBIX MOHETAX.
KauecTBeHHOE orpesiesieHre BEECTB B COCTABE Pa3HbIX BUJOB MOPOKEHHOTO.
KauecTBeHHbIE peakliuy Ha MOHBI JINTHS, HATPUSI, Kausi, OSpUIUIHSI, MATHUSI, KaJbIUsl , CTPOHLIUA U Oapusl.
KBaHTOBO-XMMHUECKHE paCUeThl CTPYKTYpP OPraHUUYECKUX KPUCTAIIIIOB.
KucnorHeie ocagku: ux npupoaa v nociaeacTBusl.

KucnoTsl 1 OCHOBaHUA B CBETE PA3JIMYHBIX TEOPUH.

Kucnortsl, ux cocras, CBOICTBa U IPUMEHEHHE.

Koppexkuus Beca. [IpudrHbl ¥ BUIBI TOBBIIICHUS] MACCHI TEJIa Y IIKOJIHHUKOB.
JlexapcTBeHHbIE pacCTeHHsI KaK albTepHATHBA (papMalleBTHUECKUM MpenapaTam.
Jleraromue MeTasubl.

Jlomonocosckue mecta IleTepOypra.

Menuko OMoorn4ecKkoe 3HaueHue AeMEHTOB 3B rpymnmsl.

Menuko OMOIOTHYECKOE 3HaYeHUE dIIEMEHTOB 4B TpymiibL.

Menuko OMoorn4ecKoe 3HaueHue AEMEHTOB 5B rpynmsl.

TEMBI TIPOEKTHOM JEATEJbHOCTH HA YPOKAX XUMHWH B 11 KJIACCE
ANCOpOIIMOHHAs OUMCTKA CTOYHBIX BOJ.
AHanu3 KauecTBa HEKOTOPBIX MPOIYKTaXx.
AHanu3 KaueCTBEHHOT'O COCTaBa JKEBATEIIBHBIX PE3NHOK.
AHanu3 nuIeBbIX J00aBOK B MPOAYKTaX MUTAaHUS, UX BIMSHHUE HA 3J0POBbE YEIIOBEKA
AHTpPOIIOr€HHbIE HCTOYHUKH 3arps3HEHUS BO3yXa Ha TEPPUTOPHUHU LIKOJIBI.
buopasnaraemble moaumMepbl — yrnakoBKa OyyIiero
buocuHTE3 aMUHOKHUCIIOT U HYKJIEOTHIOB B OPraHU3MeE
buocuHTe3 MMNKIOB B )KMBOTHBIX TKaHIX
buocuHTe3 yriieBo0B B OpraHusme



buc-denon, nim Bpen miacTHKOBON MOCY/IBI.

Buramun A u ero 6uonoruueckasi pojib AMUHOKHUCIIOTHI U X OHOJIOTHYECKast pOJib

Buramun Jl u ero 6uonoruyeckas poib

Butamun C u ero 6uosoruyeckas poJib

BrnusiHue aBTOMOOMIIBHOTO TpaHCIIOPTa HA YKOJIOTHIO Topoia bukuHa.

Brnusinue ObITOBOM XMMUU Ha SKOJIOTHUIO U 37I0POBbE YEIIOBEKA.

BnusHue MarHuTHBIX MOJIEW HA BCXOXKECTh U POCT PACTEHUM.

Bnusaue munepanuzanuu, TeMneparypbl ¥ MAarHUTHOTO ITOJISL HA AIEKTPOIPOBOJHOCTD BOJIBI.
BinsiHMe cOHEYHON aKTUBHOCTH HA ITOBEJCHUE YEIIOBEKA.

Brnusinue pu3nko-XuMHUYECKIX CBOMCTB CHHTETUYECKUX MOIOIIMX CPEICTB Ha UX MOIOIIEe JeHCTBUE.
Brnusitnue das u kxoe Ha aKTUBAIHIO TPOMOOITUTOB.

Brnusinue sHepreTuyecKux HaMMTKOB Ha AeicTBHE (DePMEHTOB.

Bona — MCTOYHMK KU3HHU U 03/I0POBJICHUS JTIOICH.

Bona — ynuBepcanbHblil 0MOpacTBOPUTEIND

Bpennoe Bo3aeiicTBue TabauyHOM MPOAYKIIMH HA KUBBIE OPTaHU3MBI.

Bpems B xumun. CKOpOCTh XUMUYECKOM peaKUU - OT YEr0 OHA 3aBUCUT?

['emorII06MH U €ro poJsib B OpraHu3Me

T'opmoHBI

JlucniepcHbie CHCTEMBI M PACTBOPBI.

«Kunkuit» cBeTOBOJ.

3aKoH JIEUCTBYIOIINX MACC U €r0 MPUMEHEHNE B XUMHUYECKOM aHAJIU3E.

W3BneueHre HUKENs U3 CTOUHBIX BOJ T'aJIbBAHMUECKOTO IMTPOU3BOJICTBA.

H3ydenue MeTo10M aTOMHO-a0COPOIIMOHHO# criekTpockonuu dKkcTparupoBanus Zn, Cd, Cu u Pl ¢ moMonpio 4eTBEpTHYHBIX aMMOHHUEBBIX
COJIEH U3 BOJ HBIX paCTBOPOB MaJIOM KOHIIEHTpauu. [[puMeHeHe TIOMIUHECHEHIIMN ISl XUMUUECKOTO aHaIN3a.
Nzyuyenue npunHImna aeicTeust Motopa «CTeapuHOBask MAIIMHAY.

HccnenoBanue BIa)KHOCTH BO3/yXa U CIIOCOOOB €€ perylInpoBaHusl.

UccnenoBanne BiusiHUs OCH3MHOBBIX, JU3ETbHBIX, TA30BBIX aBTOMOOUJIEH Ha OKPYKAIOIIYIO Cpey.
HccnenoBanue COpOIIMOHHBIX CBOMCTB OBOIIEH M ()PYKTOB IO OTHOIIEHUIO K MOHAM TSKEIIBIX METAJIOB B HCKYCCTBEHHO CO3JaHHOMN
KEITYIO0YHOH cpefie.

Hccnenoanue hu3mueckux CnocoOOB OUMCTKU BOJIBI B IOMAIITHUX YCIOBHUSIX.

Ucropust co3nanust 1 pa3BUTHS IEPHOANIECKON CHUCTEMBI DJIEMEHTOB MeH eneeBa.

Kamepa O6ckypa. HaxoxaeHne ycnoBus MOTydeHHS H300pakeHUsl ONTUMATBHOTO KauecTBa.



KauecTBeHHBIH aHANIN3 MUIIEBHIX 100aBOK B MPOAYKTaX MUTAHUS.

Kucnoponconepxaiuue coenuueHust opoma

Kucnoponconepxaiune coequHeHus ioga

Kucnoponconepxaiue coequHeHus Xjaopa

KomruiekcHbIe coelMHEHHS U UX POJIb B METUIIMHE

KomrinekcHpie 1 KOMIO3UIIMOHHBIE MOJIMCAXapUAHBIE KPHOCTPYKTYpAThl OMOMEIUIIMHCKOTO Ha3HAUYEHUSI.
Jleraromuii JbIMOXOA.

JImunocts JI. . Menpaeneena.

Menuko-0nonornueckue 3Ha4eHus] COSIMHEHUN 7A TPyIIIbI

MexanusMm pazpbeiBa C—O cBsizeli py paAroin3e CIUPTOB B IPUCYTCTBUH (pOpMambAeruia.

MonubieH 1 ero GMoIoTHYecKas pob.

Hexkoropsle acriekTsl mpoOIeMbl OXpaHbl TPUPOIBL.

OmnpeneneHne aHHOHOB B JIEKAPCTBEHHBIX MIperaparax.

Omnpenenenne ButamuHa C CEeBEpHBIX ATO/AX.

Omnpenenenne KaTHOHOB B JICKAPCTBEHHBIX Tpenaparax.

Omnpenenenre KOHIEHTPALMK YIIIEKUCIIOTO Ta3a B BO3IyXE.

OmnpeneneHre CTENEHN N3BJICUYSHHS CBUHIIA U3 TIOYB METOIOM aOCOPOIMOH HOH crieKTpocKonuu. OnpeaeneHne CoaepkaHus KaJIMus B IOYBax
METOJIOM aTOMHO-a0COPOIIMOHHON CIIEKTPOCKOIHH.

OrnTrka MEHHCKA.

Oco0eHHOCTH CTPYKTYPBI U TUIIEKTPUYECKUX CBOMCTB HECTEXHOMETPUUYECKUX COCTABOB KEPaMHUK Ha OCHOBE TUTaHATa HATPHSL.
OuncTKa KUBOTHBIX U NTULL OT HeTU ¢ momotsio CMC.

[ToBblieHNe ypoxkaitHOCTH 000OBBIX MyTEM UCIOIB30BAHUS PErYIATOPA POCTa PACTEHUI.

[Tony4yenne OMOCTAOMIIBHBIX KOMITO3UIIMI HAa OCHOBE CBEPXBBICOKOMOJIEKYIISIPHOTO TTOJIMATHIICHA, HATTOTHEHHOTO TUTUAPOKBEPIIETHHOM.
[Tony4yeHune miIacTMacc Ha OCHOBE OEJIKOBOTO CHIPHSI.

[IpoGnema cbopa Uit yTHIIM3alMK SHEprocOeperaronux jJami B .MypaBieHKo.

[Tpoekt (pa3pabotka Oykneta) «EcTh win He ecTh?» (0 MUIIEBBIX J00aBKaX K MPOIYKTaM) .

[TpoekT «3HaueHue THIPOIIN3a CONEH B )KU3HH YETIOBEKA)

[TpoexT. «)Ku3Hb MIaCTUKOBOW OYTBUIKMY.

[TyTu ucronp30BaHNsT aMHHOKHUCIIOT B OPTaHU3Me

Panyra xumMmuueckux peaxkuui.

Pa3paboTka (poToXpoMHBIX a0COPOIIMOHHBIX FA30aHAIN3aTOPOB.



Pacuer TepmoauHamMuyeckix GpyHKIUI COPOLIUH JETKUX YIIIEBOAOPOAOB Ha MOIH(3,3-0uC(TPUMETHUIICHIINI) TPULIMKIIOHEHE- 7).
Pemienue npo6iaembl OBITOBBIX OTXO0B B I. MypaBiIeHKO.

Ponb ciaroHbl B QOPMUPOBAHHUH U TTOICPKAHUN KAPHUECPE3UCTECHTHOCTH 3yOHON SMaJIH.
CaoiicTBa coequHeHu Gropa

CuHTeTHYECKUE U IPUPOIHBIE CTEPOUIBI

CHer — Kak HHAMKATOP 3arps3HEHUH OKPYXKaIOLIeH cpelibl aBTOMOOUIBHBIM TPAHCIIOPTOM.
CoennHeHns rajloreHoB Kak JIEKAPCTBEHHBIE CPECTBA

Co3pnanue cOopHMKa 3a1a4 110 (pU3MKe AJI YHALIUXCS XUMHKO-OMOJIOrMYECKOro Kiacca.
Co3nmanue cOopHHKa 33124 10 (PHU3HKE IS yIaITXCs XyJ0KEeCTBEHHO-ICTETHIECKOTO Ki1acca.
CtpoeHue u CBOMCTBA OEIIKOB.

CtpoeHue U CBOWCTBA JIMITHIOB

CrpoeHue u CBOWCTBA YITIEBOJOB

Tokcuyeckoe 1EeHCTBUE TSKEIBIX METAIIIOB.

@DepMEHTHI U X POJIb B OpraHUu3Me

@OpyKTOBbIE AMUHOKUCIIOTHI U UX UCIIOJIb30BAaHUE B KOCMETOJIOTHH.

XHUMHUYECKHE OCHOBBI MEXaHU3MOB BOCIIAJIUTENIBHBIX IIPOLIECCOB

XUMHYECKUM SI3bIK.

XHWMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH Cpebl

Xumus 3emnu u Kocmoca.

XUMUS U TEXHOJOTHSI ITaTHBIX OpU3aHTHBIX B3PHIBUATHIX BEIIECTB.

XuMus 31eMEHTOB 7A rpynisl

XOJI0AWIBHUK — FOPIIOK B TOPIIKE.

[HapcTBennas cembsi. 3omoto, Cepedbpo, Mens.

[ITokonagHbIN recTepesuc.

[ITymoBas aTaka Ha 310pOBbE.

Dkosoruyeckas 0€30MacHOCTb U 3HEProcOeperarofe JaMIibl.

Dkosornyeckue npodiaemsl I.MypaBiieHKoO.

DKOJIOTMYECKUI TACTIOPT JIULIESL.

DNEeKTPOMATrHUTHBIN MOTOD.

DJNEeKTpOCTaHIMS Ha CBEYE.

DJIeMEeHTHBIN COCTaB )KUBOW MaTepuu.

D¢ dext Kes.



