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NOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHH Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHus pa3paboraHa Ha ocHOoBe DemepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obOpa3zoBaHHU B
Poccuiickori ®denepanumn», TpeOOBaHUN K pe3ysibraTaM OCBOCHHS (eAcpalibHOM 00pa3oBaTeNbHOW TpOrpaMMbl cpeanero obmiero obpasoanus (DPOIT COO),
Mpe/cTaBIeHHBIX B DemepambHOM TOCYZapCTBEHHOM obOpasoBaTensHoM craHmapre COO, c yu€rom Konmemmuu mnpemomaBanus y4eOHOTro mpeameTa «XUMESD B
oOpa3oBarenbHBIX OpraHuzanusax Poccuiickoit Pexeparnun, pearu3yrOMIMX OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3sBUTHS
BocriuTanus B Poccuiickoit denepannn va nepuox ao 2025 ronay (Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIXOJIOB K pa3pabOTKe MpOrpaMMbl 10 XMMHUH, K OMPEIEIICHUIO O0IIEeH CTpaTernu 00y4YeHYs, BOCIIUTAHUS ¥ Pa3BUTHUS O0YYAIOIIMXCS CPEICTBAMH Y4EOHOTO
npeamera «Xumus» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBHJIM KOHIeNTyaubHble mosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNiel, COJIepIKaHus,
pe3yJIbTaTOB 00YYEHHUS U TPEOOBAHUI K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

XuMudeckoe o0pazoBaHUE, MOIyYaeMOE BBIMTYCKHUKAMU 00IIC00pa30BaTEIbHON OpraHu3alluy, SBISICTCS HEOThEMJIEMON YacThi0 MX 00pa3oBaHHOCTH. OHO CITYXHUT
3aBEPIIAIONIUM 3TAlOM PEaTU3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUYCBBIX I[EHHOCTEH, MPUCYIIMX LEIOCTHOW CUCTEME XMMHUYECKOro 00pa3oBaHUs. JTH
IICHHOCTU KacaroTCs MO3HAHMS 3aKOHOB NMPHPOJIbI, (POPMUPOBAHUS MHPOBO33PEHUS M OOIICH KYJBTYyphl YEJIOBEKA, a TAKKE JKOJOTHYCCKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3J0POBBIO U MPUPOAHON cpene. Peanusyercs xumudeckoe o0pa3oBaHue 00ydarONIMXCsA Ha YPOBHE CPEIHEro o0mero oopa3oBaHus CpeACTBAMH yU4eOHOTO MpeaMera
«XuMHsI», COAepKaHUe W MOCTPOEHHE KOTOPOTO OIpEeNeSieHBl B MpOrpaMMe MO XUMHU C YY€TOM cnenu(UKd HayKd XUMHHW, e€ 3HaYCHHs B MO3HAHUHM NPHUPOIBI U B
MaTepUaIbHOM JXKMU3HU OOIIECTBA, a TAKXKE C YYETOM OOIIMX IIeJIeH M MPUHIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIIHEro o0IIero o0pa3oBaHus B
Poccuiickoit ®enepanuu.

XWMHUS KaK dJIeMEHT CHCTEMBI €CTECTBEHHBIX HaYK UTPAeT 0COOYIO POIIb B COBPEMEHHOM MMBUIN3AINH, B CO3TaHUW HOBOU 0a3bl MaTepHanbHOU KylnbTypbl. OHA BHOCHUT
CBOI1 BKIIaa B (hopMHUpOBaHNE PAIIOHATBHOTO HAYYHOTO MBIIIISHHS], B CO3aHNE LIETOCTHOTO MPEACTABICHNAS 00 OKPYKAIOIIEM MUpPE KaK O €IWHCTBE MPUPOJIBI U YEeIIOBEKa,
KoTopoe (popMHpyeTcsi B XUMHUH Ha OCHOBE TIOHWMAaHWsI BEMIECTBEHHOT'O COCTaBa OKPYIKAIOMIETO MHPa, OCO3HAHUS B3aMMOCBS3H MEXKIY CTPOSHHEM BEIIECTB, UX CBOHCTBAMH
Y BO3MOXXHBIMHU O0JIACTSIMHU PUMEHEHUSI.

TecHO B3aUMOIEHCTBYS C APYTUMHU €CTeCTBEHHBIMU HayKaMH, XUMUS CTalla HEOTheMIIEMON YaCcThI0 MUPOBOH KYJIbTYPBI, HEOOXOIUMBIM YCIIOBHEM YCIEITHOTO TPYy/Ia U
JKU3HU KaXJoro 4ieHa obOmiectBa. CoBpeMEHHas XWMHS KaK HayKa CO3WJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTHH HaIlpaBlIeHA Ha pEIIeHHe TII00aJbHBIX MpobIemM
YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBON, SJHEPTETUIECKOMH, IMUIIIEBOH, SKOJIOTHUECKOW 0€301MaCHOCTH M OXPaHbI 3/I0POBbSL.

B cooTBercTBUM ¢ 00MUME HENSMH M MPUHIUATIAME CPEIHEro 00Iero oopazoBaHus coaepkanue npeamera «Xumuss» (10—11 xmaccrel, 0a30BbIN yPOBEHh M3YYCHHS)
OpUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY OOydYaromuxcs, HEOOXOAMMYIO UM JJIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIIEIIHOTO
BKITFOUEHHS B )KU3HB COLIMYMa, TIPOIOJDKEHHS 00pa30BaHMsI B Pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBIAOMUMHU TIpeiMeTa «XUMHS» SBISAIOTCS 0a3oBbie Kypchbl — «Opranudeckass xumusi»y u «OOIas W HEOpraHWYecKas XUMIsD, OCHOBHBIM KOMIIOHEHTOM
COJIep’KaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHWN MO0 HEOPTaHUYECKON XUMHH (C BKIFOUEHHEM 3HAHWHN U3 00IIell XMMHH) U OPraHUYeCKON XVMHH.
®dopmupoBaHe JaHHON CHCTEMBI 3HAHUH MPU M3YYCHUU TpeaMeTa 00ecredrnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOTOO0OpPAa3usi BENIECTB HA OCHOBE OOINMX MOHSTHH,
3aKOHOB M TEOPUH XUMUHU.

Crpykrypa comepkanus KypcoB — «Opranmueckas xumusi» U «OOmmas u HeopraHudeckas XUMUs» CPOPMHUpPOBaHA B MPOrpaMMe MO0 XUMHUH Ha OCHOBE CHUCTEMHOTO
MOJX0J]a K M3YYCHHI0 y4eOHOro marepuaia u oOyCIOBIIEHA MCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAaHUH Ha OIpPENElEHHBIX TEOPETHYECKHX YpOBHsX. Tak, B Kypce
OpPraHMYECKOW XWMHUH BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHMYECKHUX COEJAMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMHUYCCKHX U
ANIEKTPOHHBIX MPEACTABICHUN O CTPOeHUH BeriecTB. CBelneHuss 00 M3y4aeMbIX B Kypce BEIECTBaX JAIOTCS B PA3BUTHU — OT YIJIEBOJOPOOB JIO CIIOXKHBIX OHMOJOTUYECKU
aKTUBHBIX COCMHEHHUN. B Kypce opraHnyeckoil XMMHHY MOy4aroT pa3BUuTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs IepBOHAYATbHBIE TIPEACTABICHUS
0 XUMHUYECKOU CBA3H, KHaCCI/Iq)I/IKaIII/IOHHbIX IprU3HaKax BEIICCTB, 3aBUCUMOCTU CBOMCTB BCIIECTB OT UX CTPOCHHA, O XUMHUYECKOUN pCaKkuru.

ITox HOBBIM yriiOM 3peHHS B IpeaMere «XuMus» 0a30BOTO ypOBHS pacCMaTpHUBaeTCs M3YYCHHBIM Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHYIECKHUN
MaTepuan W (PaKTOJIOTHUECKHE CBENEHHUS O BEIIeCcTBaX M XHUMHUYECKOH peakmuu. Tak, B 9acTHOCTH, B Kypce «OOmas M HEOpraHW4YecKas XUMHSI» O00yJaromuMcs



MIPEIOCTABISAETCS BO3MOXKHOCTH OCO3HATH 3HAYCHHE MEPHOAMYECKOTO 3aKOHA C OOMIETEOPETHYECKHUX M METOIOJIOTHYECKHMX IMO3UIHHA, TIy0)Ke MOHSATh HCTOPHYECKOEe
HU3MeHeHHe (PYHKIIMI 3TOT0 3aKOHA — OT 0000MIAIOIIEH 10 00BACHSIOIICH U MPOrHO3UPYIOLICH.

Ennnas cucrema 3HaHWI O BaKHEHIIMX BEIIECTBAaX, WX COCTaBE, CTPOCHWH, CBOWCTBAX WM NMPUMEHEHHWH, a TaKKe O XUMHUYECKHX PEaKIUAX, MX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHus JomonHsgeTcs B Kypcax 10 u 11 ximaccoB sneMeHTaMu colepkKaHusl, UMEIOIIMMA KyJTbTYPOJIOTHIECKUNA ¥ TIPUKIIATHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT MOHMMAHHIO B3aHMMOCBSI3M XUMHH C APYTMMU HayKaMH, PacCKphIBalOT €€ poJib B MO3HABATEILHON M MPAKTHYECKOW ACATENbHOCTH YENOBEeKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBa)KEHUS K MPOIECCY TBOpYECTBA B O0NACTH TEOPHM M NMPAKTHUECKUX MPHIOKEHUH XUMHH, MOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOIECTBEHHO M
JMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUIECKH OCMBICIIMBATh HHPOPMALIMIO H IPUMEHSTh €€ ISl OMOJTHEHUS 3HAHUH, PELICHUS] HHTEIUICKTYa bHbBIX U
9KCIEPUMEHTANBHBIX HCCIIEIOBATENLCKUX 337a4d. B 1enoM copepikaHue y4yeOHOTO mpenMmera «XUMHS» JaHHOTO YPOBHS M3YYEHHUS OPHEHTHPOBAaHO Ha (opMupoBaHue y
00yYaromuxcsi MHUPOBO33PEHUECKOW OCHOBBI IJisi TMOHMMaHMsA (GUIOCOPCKUX HAEH, TaKMX KakK: MaTepHallbHOE EJUHCTBO HEOPraHWYeCKOTO W OpPraHWYecKoro MHpa,
00yCJIOBIEHHOCTh CBOWCTB BEIIECTB MX COCTaBOM M CTPOCHHMEM, MO3HABAEMOCTh HMPUPOAHBIX SIBICHUH MyTEM JKCIEPUMEHTA W PELICHUS] MPOTHBOPEUUH MEXKIY HOBBIMH
(hakTaMM M TEOPETHYECKHMH MPEINOCHUIKAMH, OCO3HAHUE POJIM XMMHUHW B PEIICHUH SKOJIOTHYECKUX MPOOJeM, a Takxke MpolieM cOepekeHHs DHEPreTUYEeCKHX PecypcoB,
CBIPbSI, CO3JJaHNSI HOBBIX TEXHOJIOTHI 1 MaTepPHAaJIOB.

B mmane pemnieHus 3agad BOCIUTAHUS, Pa3BUTHS W COLMAIM3AIMH OOYYaIOUIMXCS MPUHATHIE TPOrPaMMON MO XMMHH TOAXOABI K ONPEACTICHUIO COAEPKAHUS U
MOCTPOCHUS TIpeIMETa MPEAYCMaTPUBAIOT (POPMHUPOBAHHE YHUBEPCAIBLHBIX YUEOHBIX IEHCTBUH, MMEIOIINX 0a30BO€ 3HAYCHHUE IS Pa3IMYHBIX BHOB JIESTEIHLHOCTH: PEHICHUS
mpo0JieM, TOKUCKa, aHaIKu3a U 00pabOTKH MH(OPMAIK, HEOOXOIUMBIX JIJIsl TPUOOPETEHMSI OIbITA MPAKTUICCKON U UCCIICOBATEIBCKON JIEATEIbHOCTH, 3aHUMAIOIICH BaXKHOE
MECTO B MTO3HAHUH XHUMHHU.

B mnpaktuke npenogaBaHusl XMMHUHM KaK Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHMs, TaK M Ha YPOBHE CpeIHEro OOWero oOpa3oBaHUs, NPU ONpeACIeHUH
COJIepKaTeNIbHOW XapaKTEPUCTHKH 1eJIel M3y4eHUsl MpeIMeTa HarpaBlieHHEM TePBOCTEIIEHHON 3HAYMMOCTH TPAJAWIIMOHHO TPU3HAETCS POPMUPOBAHHE OCHOB XHMMUYECKOM
HAyKH Kak 00JIacTH COBPEMEHHOTO €CTECTBO3HAHMS, PAKTHUECKON AEATEIEHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOH KyNnbTypbl. C METOJUYECKON TOUYKH
3pEHHS TAKOHW IMOAXO0J K OTPESIICHHIO LIeNIei H3yueH s TpeMeTa SBISIETCSl BIIOJIHE ONPAaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TIIaBHBIMU LEISIMU U3Y4YeHUs MpeaMera « XuMus» Ha 6azoBom ypoBHe (10 —11 ki1.) sBisitoTCs:

e (HhopMUPOBaAHUE CHCTEMBI XHMUYECKUX 3HAHNN KaK BOKHEHIIIEH COCTABIAIONIEH eCTeCTBEHHO-HAYYHOH KapTHHBI MHPa, B OCHOBE KOTOPOH JIE)KAT KITFOUEBEIEC MTOHITHS,
(yHIaMeHTabHBIE 3aKOHBI U TEOPHH XUMHH, OCBOCHHUE SI3bIKA HAYKH, YCBOSHHE U MOHUMaHKE CYIIHOCTH JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOTO XapaKkTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBIICHUS,

e (GopMUpOBaHHE W PA3BUTHE TMPEJACTABICHHNA O HAYYHBIX METOAAaX IT0O3HAHUS BEHIECTB W XUMHUYECKHUX PEaKIUii, HEOOXOAUMBIX ISl MPHOOpPETEHHs yMEHHA
OpPUEHTHPOBATHCA B MUPE BEIIECTB U XUMUIECKHX SBICHUH, HIMEIOIUX MECTO B IPUPOJIE, B TPAKTHUYECKON U TIOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHHHA U CIOCOOOB NIEATENBHOCTH, CBSI3aHHBIX C HAONIOJEHHEM M OOBSCHEHHEM XHMHYECKOTO SKCIIEPHMEHTa, COOJIOJCHHEM IpaBMII 0€30MacHOro
oOpalleHus ¢ BEeIeCTBAMH.

Hapsany c atum, conepikarenbHasi XapakTepUCTHKA LEJIed M 3a1a4 M3Y4YEeHUs MpeaMeTa B MporpaMMe M0 XMMHHM yTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBUH C
HOBBIMHM NPUOPHUTETAMH B CHCTeMe cpelnHero oOmiero oOpaszoBanus. CerogHs B IpENoJaBaHUM XUMHUHM B OOJBIICH CTENEHHM OTAAETCS MPEeANoYTeHUE MPaKTHYECKOH
KOMIIOHEHTE COJepKaHUsl OOYy4YeHHUs, OPHUEHTHPOBAHHONW Ha IOJIrOTOBKY BBITYCKHHMKA 0OLIe00pa3oBaTeNbHOM OpraHu3allid, BIAJCIOIero He HaOOpoM 3HaHWH, a
(yHKINOHAIBHOM I'PAMOTHOCTBIO, TO €CTh CLIOCO0aMH 1 YMEHUSIMH aKTHBHOTO MTOJTYYECHUS 3HAHUH M IPUMEHEHHSI X B PEANbHON JKU3HU [T PELICHUS MPAKTHYECKUX 3a1ad.

B cBsi3u ¢ 3TMM pU M3ydeHNH npeaMeTa « XUMUS JOMHHHUPYIOIee 3HaUeHNE TPUOOPETAIOT TaKMe LIeNH U 3aJauH, KaK:

ajanTanys oOyyaromuxcs K yCJIOBUSM JUHAMHYHO Pa3BUBAIOIIErocsi MUpa, (GOPMHUPOBAHHE MHTEIUIEKTYaJIbHO Pa3sBUTOM JIMYHOCTH, TOTOBOW K caMOOOPa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEILHOMY HPUHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYalMsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(dhopmupoBaHue y 00y4aromuxcs KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIHI ), UMEIOIINX YHUBEPCATLHOE 3HAYCHUE [ PA3IMYHBIX BUJOB ACATEIbHOCTH: PEILICHUS
npo0jeM, oucKa, aHainu3a U 00paboTKH MHGOpMaINK, HEOOXOAUMBIX AJsl TPHOOPETEHUs OIbITa AEATEIBHOCTH, KOTOpasi 3aHUMAeT BaKHOE MECTO B MO3HAHUHM XUMHH, a
TaKXe JJIsl ONCHKH C MO3UINH SKOJIOTHIECKOH O€30IIaCHOCTH XapaKTepa BIUSIHUS BEIIECTB U XUMHUYECKHX MPOIECCOB HA OPTaHU3M YeJIOBEKa M IPUPOTHYIO CPEaY;



pa3BUTHE MMO3HABATEIBLHBIX WHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPYECKHX CIOCOOHOCTEH O00YJarONIMXCS: CHOCOOHOCTH CaMOCTOSITENBHO MPUOOPETaTh HOBBIC 3HAHMUS
M0 XUMHH B COOTBETCTBUM C >KU3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIB30BaTh COBPEMEHHBIC MH()OPMAIIMOHHBIC TEXHOJOTHH JUIS TOWCKA M aHAM3a y4eOHOW W Hay4dHO-
NOMYJSIPHON HHQOPMAIIMHA XUMHUYECKOTO COJICPIKAHMS;

(hopMHpOBaHUE M PAa3BUTUE Y OOYYAIONIMXCSI aCCOLNMATUBHOIO W JIOTUYECKOT'O MBIILICHHS, HAOIOIaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOMMEBI, B YaCTHOCTH, TIPY TUIAHUPOBAHUH U MTPOBEACHUN XUMUIECKOT'O DKCIICPUMEHTA;

BOCIIMTAHUE y OOYYaroIuXcs YOSKIEHHOCTH B T'YMaHUCTHUYCCKOW HAINPABJICHHOCTH XMMHH, €€ BXKHOW POJU B PEIICHUU TIOOAIBHBIX MPOOJIEM pallMOHAILHOTO
MIPUPOJIOTIONIB30BAHMUS, TTOTIOJIHCHUSI YHEPIETHYSCKUX PECYPCOB U COXPAHCHHS MPUPOJIHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIUMOCTH OEPEKHOr0 OTHOIICHHS K MPUPOJE U
CBOEMY 3J0POBBIO, a TAaKKe MPUOOPETCHUS OIBITA UCIOJIL30BaHMs MOJNYUYESHHBIX 3HAHWW JUIS TPUHSATHS TPAMOTHBIX PEIICHUN B CUTYAIUSAX, CBA3aHHBIX ¢ XMMHYCCKUMHU
SIBIICHUSIMH.

B y4eOHOM 1U1aHE CpeHero o01ero oopa3oBaHus MpeaMeT « XUMUs» 0a30BOT0 YPOBHSI BXOJIUT B COCTAB MPEAMETHOM 001acTh «ECTECTBEHHO-HAYUHBIC TTPEIMETHD).

OO11ee YMCIIO YacoB, OTBEACHHBIX JIJISl M3YYCHHS XMMUHU, Ha 0a30BOM YPOBHE CpEIIHEro oOIero oopasoBaHus, cocrasiseTr 68 yacos: B 10 kiacce — 34 yaca (1 gac B
Henemo), B 11 kinacce — 34 gaca (1 gac B Heneno) COAEP KAHUE OBYUEHMUSI 10 KJIACC

OPTAHUYECKAS XUMUA

TeopeTndyeckue 0CHOBbI OPraHUYeCKOH XUMHUHU

Hpe,[[MCT OpFaHH‘{CCKOﬁ XUMHUH: €€ BO3HHMKHOBCHHUEC, PA3BUTUC U 3HAYCHUC B IMMOJTYYCHUH HOBBIX BCIICCTB U MAaTCPHUAJIOB. Teopml CTPOCHU OPTraHUYCCKUX COGILI/IHGHI/Iﬁ
A. M. Bbytnepona, e€ ocHOBHBIC MoJIoKeHUsI. CTPYKTYypHBIE (OPMYIBI OpraHMYECKUX BellecTB. I oMosorus, uzomepus. XuMU4YeCcKas CBSI3b B OPraHMYECKUX COCTUHCHUSAX —
OAVHApPHBIC U KPATHBLIC CBA3H.

[IpencraBienne o kmaccuuKaluy OpraHMYECKHX BellecTB. HOMEHKIaTypa OpraHM4ecKuX COeIUHEHWH (CHCTeMaTHuYecKasl) M TPUBHUAIbHbIC HA3BaHUS BaXKHEHIINX
IpecTaBUTENeH K1accoB OPraHUUECKUX BEILECTB.

9KCHepI/IMeHTaHbHBIe METOAbI HM3Y4YCHHSA BCIICCTB U HX HpeBpameHm‘/'I: O3HaKOMJICHHE C 06pa3uaM1/I OpPraHMYCCKUX BCIICCTB W MaTc€pHalaMHM Ha HUX OCHOBC,
MOJIEJIMPOBAaHNE MOJIEKYJ OpPTaHWYECKHX BEIECTB, HAOIIOJEHHWE W ONMHCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIEHUIO OPraHMYECKHUX BEIIECTB NMPH HarpeBaHUU
(nnaBieHue, 0OyrJIMBaHUE U TOPEHHE).

Yraesoxopoasl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUH psii. MeTaH W 3TaH — MPOCTEUNINE TPEICTABUTENN alKaHOB: (PU3UUECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
3aMCIIICHUA U I‘OpeHI/IH), HaXO0XJACHUEC B MTPUPOJEL, MMOJTYUCHNEC U IPUMCHCHUC.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHN Psifl. DTHIICH U MPONHJICH — MPOCTEHININE MPEICTABUTENN AIKEHOB: (PU3MYECKHEe W XMMHUYECKUE CBOMCTBA (peakiuu
TUApUPOBaHMUsA, TAJIOTCHUPOBAHUSA, THApaTalillii, OKUCIICHUA U HOHI/IMepI/ISaHI/II/I), TMMOJIY4YC€HUEC U IPUMCHCHHUCE.

Ankanuensl: OyTaguen-1,3 u metunOyranuen-1,3: cTpoeHue, BaXHEHIINEe XMMAYECKHEe CBOMCTBA (peakuus nonuMmepusanun). IlonydeHrne CHHTETHYECKOro KaydyKa U
PE3UHBL.

AJIKMHBI: COCTaB ¥ OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUH psifl. ALETHIIEH — MPOCTEHIINI NTPEACTaBUTENh AJIKMHOB: COCTaB, CTPOCHUE, (PH3HUYECKHEe U XUMHYECKHE
CBOMCTBa (peaKUy THAPUPOBAHNS, TAIOTEHUPOBAHMS, THAPATALINH, TOPEHHS), [TOJyIeHHUE U IPUMEHEHHE.

Apensl. benzon: cocras, crpoeHue, Gpusnyeckue 1 XMMUYECKHE CBOWCTBA (peakUM TaJOTeHUPOBAHMS U HUTPOBAHMSA), MOJyYeHHUE U MPUMEHEHue. 10ayon: cocmas,
cmpoenue, uzuuecKue U XumuuecKue ceolucmea (peakyuu 2a102eHUPOSAHUs U HUMPOBAHUs), NOYYeHue U npumeHeHue. TOKCHIHOCTb apeHoB. | eHeTnyeckas CBSI3b MEXIY
YTIEBOIOPOIaMH, IPUHAUIEKAIIMMH K Pa3IMYHBIM KJIACCaM.



[IpupoaHbie UCTOYHHMKH YIIEBOAOPOIOB. IIpupoaHblii ra3 u momyTHble HedTsHbIe Ta3bl. HedTs u e€ mpoucxoxaeHue. CrocoObl mepepaOboTKu HeTH: MeperoHka,
KPEKUHI' (TEPMHYCCKUH, KaTaIUTHUCCKUI), MUPOn3. [IpoayKTel nmepepaboTku He(TH, MX MPUMEHEHHUE B IIPOMBIIUICHHOCTH W B ObITy. KaMEHHBIH yrojib U MPOAYKTHI €ro
epepadoTKH.

DKcrepuMeHTaIbHbIE METOIBI N3YYCHHUS BEIIECTB M MX MPEBPALICHIA: 03HAKOMIIEHHE ¢ 00pa3amMu IIacTMacce, KayayKoB M pe3uHbl, Koyuiekun «HedTe» 1 «YTomby,
MOJICTTMPOBAHKUE MOJIEKYJI YTIIEBOJOPOIOB U TaJOr€HOMPOU3BOIHBIX, IIPOBEICHUE MPAKTUICCKON Pa0OTHI: MTOMyUYESHUE STUIICHA M U3YYCHHUE €r0 CBOWCTB.

Pacuérnnie 3agaum.

Boruricnenuss mo ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIISCTBA WIIM MPOJYKTa PEaKIUU MO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WU MPOAYKTOB PEAKIIUN).

Kucnopoaconep:xaniue opranndeckue coeJuHeHust

[IpenenbHBIe 0THOATOMHBIE CITUPTHL. METaHO U ATAHOI: CTPOCHHE, (DU3MUYSCKUE U XMMHUUYCCKUE CBOMCTBA (PEaKIUK C aKTUBHBIMUA METAJLIaMH, TaJIOTEHOBOOPOIaMH,
ropeHue), NpuMeHeHne. BoIopoIHbIC CBS3HM MEXTy MOJICKYJIaMH CITUPTOB. [leficTBHE METaHOIA U 3TaHOJIAa HA OPTaHHU3M YCIIOBEKa.

MHuoroaroMHEIE CIIMPTHI. 3TI/IH€HFHI/IKOJII) " rIIMOEpUH: CTPOCHUC, (1)H3H‘-ICCKI/IG U XMMHYECKHE CBOMCTBA (B3aI/IMOI[eI‘/'ICTBI/IC CO IMICJIOYHBIMHU ME€TalJIaMH, Ka4YCCTBCHHAs

peaxius Ha MHOTOaTOMHBIC CIIUPTHI). [leiicTBre Ha opraHu3M 4desioBeka. [IpuMeHeHre MIMIeprHa U 3TUIICHIJIMKOJISL.

®DeHoI: CTPOSHHUE MOJIEKYJIIBI, PU3MUECKIE U XUMHYECKHE CBOMCTBA. TokcMYHOCTh (eHOna. [IprMenenne genona.

Anpaerunbl U kemorvl. DopManbIerul, aleTaNbICIU/: CTPOCHHUES, (PU3NUCCKHEe U XMMHUYCCKUE CBOMCTBA (PEaKI[MM OKUCIICHHS W BOCCTAHOBJICHUS, KaueCTBCHHBIC
peakium), oJydeHUE U IPUMEHEHHE,

OHOOCHOBHBIC TIPE/ICIIbHBIC KAPOOHOBBIC KUCIOTH. MypaBbHHAS U YKCYCHAsI KUCIOTHI: CTPOCHHUE, (pU3MUecKrue 1 XUMUYECKHe CBOMCTBA (CBOKCTRA, O0IIME JIJIS Kilacca
KHCJIOT, peaklus 3TepUPHUKAIUK), TOJyYeHHe W NpuMeHeHue. CTeapuHOBas M OJICMHOBAs KUCIIOTHI KaK MPEJCTABUTEIM BBICIINX KapOOHOBBIX KHUCJIOT. Mblla Kak COJIU
BBICIINX KapOOHOBBIX KHUCJIOT, KX MOOIIEE JICHCTBUE,

CrokHbIe 2(UPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. ['MaApoIu3 CliokHbIX 3GupoB. Kupsl. ['uaposus xupos. [IpuMeHeHne xKUpoB. brosoruueckas poib KHUPOB.

VYrieBoapl: cOCTaB, KiacCH(UKAIMSA YIJICBOIOB (MOHO-, JW- W mojmcaxapujbl). [Jroko3a — mpocTelinuid MoOHOcCaxapui: OCOOCHHOCTH CTPOSHHUS MOJICKYJIbI,
(uznuecKkue U XMMHYECKUE CBOMCTBA (B3ammojeirictBue ¢ ruapokcugoM menu(ll), oxucieHne aMMuadyHbIM pacTBOpoM okcuua cepedpa(l), BoccTaHoBieHHE, OpOKEeHUE
TIIFOKO3bI), HAXOXKJICHUE B TIPUPO/Ie, MPUMEHEHHE, OHonorndeckas poiib. @otocunres. Opykro3a kKak H30Mep TIIFOKO3BI.

Kpaxman u nemirono3a kak npupoaHeie noiauMepsl. CTpoeHHe KpaxManina W eiuTioo3bl. du3nueckne U XMMUYECKHe CBOHCTBA KpaxMmana (THIPOJH3, Ka4eCTBEHHAs
PEaKIIUs C HOJIOM).

DKCrepUMeHTaIbHbIE METOJbI W3YYEHHUsS BEIIECTB M WX NpPEBpallleHWil: MpoBe/eHNe, HAOMIOJACHWE W ONMHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
Ka4eCTBEHHbIE PEAKIIMK OJJHOATOMHBIX CIIUPTOB (OKMCIeHHE dTaHosa okcuaoM Meau(ll)), MHOroaTOMHBIX CIMPTOB (B3auMo/IelcTBHE TuieprHa ¢ ruapokcuaom meau(ll)),
anpJIeruIoB (OKHUCICHHEe aMMHUAYHBIM pacTBopoM okcuaa cepedpa(l) n ruapokcumom memu(ll), B3aumoseiicTBre kpaxmala ¢ HOIOM), ITPOBEICHHUE MPAKTUIECKOH PadOTHI:
CBOICTBA pacTBOpa yKCYCHOM KHCIIOTHI.

PacuérHblc 3a1aum.

Borurcnenuss o ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA HIIM IPOJYKTAa PEaKIUU MO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXO/IHBIX BEIIECTB WIH MPOAYKTOB PEAKIIUH).

A3BoTcojepKaliue OpraHndecKie COeTMHEHMSL.

AMPHOKHUCIIOTBI KaK aM(OTEpHBIE OpraHUYeCKue coequHeHns. Pu3ndyecknue U XUMUYECKHe CBOMCTBA aMUHOKHCIIOT (Ha MpUMepe TIMiuHa). bronorudeckoe 3HaYeHNe
aMHUHOKHCIIOT. [lenTrsl.

Benku kak mpupOJHBIE BBEICOKOMOIEKYISIpHBIE coequHeHus. [lepBudYHas, BTOpPUYHAS W TPETUYHAsl CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OENKOB: THAPOIU3,
JICHATYpaIMsl, KAYeCTBEHHBIC PEAKIINU Ha OCJIKH.



DKCHepUMEeHTAIbHBIE METOBI U3YUEHHS BEIIECTB M NX MPEBPAILCHNI: HAOIIOICHNE M ONHCAaHNE IEMOHCTPAlMOHHBIX OIBITOB: A€HATypanus OCJIKOB IPHU HArpEeBaHUH,
IIBETHBIC PEAKIMN OCITKOB.

BbicokomoJiekyJIsipHbIe COeTHHEHHUs

OCHOBHBIE TTOHATHS XUMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHUI: MOHOMEp, HOIUMEp, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPH3ALNH, CPEIHAS MOJICKYIIIpHas Macca.
OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COSAMHEHHI — MOIMMEPHU3aLUs U TIONUKOHICHCALUS.

OKclepuMeHTaNbHBIE METOIbl M3YYEHHS BELIECTB M UX MPEBPALICHNI: 03HAaKOMJIEHHE ¢ 00pa3laMy IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYUyKOB.

MexIpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeAMETHBIX CBs3eH MPU M3yYeHHH OpraHnveckoil xumuu B 10 Kilacce oCyIIecTBIISIETCS Yepe3 MCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TIOHSITHMH, TaK W TIOHSTUH, SBJISIFOIIUXCSI CHCTEMHBIMH JUIS OTJENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmre ecTecTBEHHO-HAYYHBIC MOHSTHUS: SBJICHWE, HAY4YHbBIH (aKT, THIIOTE3a, 3aKOH, TEOpHUs, aHalIM3, CHUHTE3, KiacCUpHUKalIMsi, NEPUOAMYHOCTh, HaOJIIOIEHHE,
U3MepeHHe, SKCIIEPUMEHT, MOICTTUPOBaHHE.

®dusnka: mMarepus, JHEPrus, Macca, aToM, JIEeKTPOH, MOJICKYJa, SHEPIreTHUECKUN YPOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHoe COCTOSIHUE BEILEeCTBa, (hu3nuecKue
BCJIMYMHBI U €AVMHULIBI UX USMCPCHUA.

Buonorust: knetka, opranusm, Ouocgepa, o0OMeH BeIECTB B OpranniMe, GoTocHHTe3, OMONIOrHYeCKH aKTUBHBIE BellecTBa (OeNKU, YTIEBOABI, XKHUPHI, PEPMEHTHI).

['eorpadusi: MUHEpaNbL, TOPHBIE IOPOJIBI, TIOJIE3HBIE UCKOMAEMBbIE, TOTLUTHBO, PECYPCHI.

TexHonorus: MAIIEBLIC TPOAYKTbI, OCHOBBI PAIMOHAJIBHOI'O IHUTAaHUA, MOIOHIME CpPCACTBA, JICKAPCTBCHHBIC MW KOCMCTUUYCCKUC IIpCIliapaTbl, MaT€pHajbl W3
HNCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

[INIAHUPYEMBIE PE3VYJIbTATHI OCBOEHU A [TPOT'PAMMBI 11O XUMHWHN HA BA30BOM YPOBHE CPEJJHET'O OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3ylibTaTaM OCBOCHHUsSI OOYYArOIIUMHMCS MPOTPaMM CpeHero oomiero oOpa3oBaHus (JIMYHOCTHBIM, METAlpPEeIMETHBIM H
npeaMeTHbIM). HaydHo-MeToandeckoil oCHOBOW iisi pa3pabOTKU TUIAHHPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMM CpEIHEro o0Imero odpa3oBaHUs SIBISETCS CHCTEMHO-
JEeSITeTbHOCTHBIN TTIOAXO/.

B cooTBeTcTBHM C CHCTEMHO-JESTEIBHOCTHBIM IOJXOJ0M B CTPYKTYpPE JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MpeaMeTa «XHUMUS» Ha YPOBHE CpPEIHEro oOIIero
00pa30BaHMs BBIICJIEHBI CIIEAYIOLINE COCTaBIIAIONIHE:

OCO3HaHME 00yJarOLUIUMUCS POCCHHCKON IPaXkIaHCKON NAEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEAEIICHHIO;

HaAJIMYMe MOTHBAI[MH K 00YYEHUIO;

eJIeHaNPaBICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUH JTMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX TPAJIUIIUN 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIIMXCsi PyKOBOACTBOBATHCS B CBOEH NEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMHM, MPUCYIIMMHU LEJIOCTHOH CHCTEME
XHUMHYECKOro 00pa3oBaHMs;

HaJIM4Me PaBOCO3HAHMS SKOJIOTMYECKOH KYJIbTYPBl M CHOCOOHOCTH CTaBUTH LIENU M CTPOUTH JKU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS NpeAMeTa «XUMH» JOCTUTAIOTCS B €IUHCTBE y4eOHOM M BOCIIUTATENILHON JESITEIbHOCTH B COOTBETCTBUH C TYMaHUCTUYECKUMH,
COLIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH LEHHOCTSIMA M HJACJIAMH POCCHHCKOTO TPa)KAaHCKOrO OOILIecTBA, MPHUHATHIMH B OOILIECTBE HOpPMamMH M NpPaBUIIAMH
MOBEJICHUS, CIIOCOOCTBYIOIIMMH IIPOLieccaM CaMOIIO3HAHMSI, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00yYarOIuXCsl.

JIMYHOCTHBIE pe3ybTaThl OCBOEHHS MpenMeTra «XHUMHUs» OTPaKaloT CPOPMUPOBAHHOCTH OIBITA MMO3HABATENIFHONW M MPAKTUYECKOW NESITEIbHOCTH 00Y4YarolIUXcs IO
peanu3anyy OpUHTHIX B 0OIECTBE IEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUS:



OCO3HAHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX NTPaB M 00S3aHHOCTEH, yBaXKEHHS K 3aKOHY M IPaBOTIOPSIKY;

IPE/ICTABICHHS O COLMAIBHBIX HOPMAX U MPaBMIIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJIJIGKTHBE;

TOTOBHOCTH K COBMECTHOHM TBOPYECKOI NESATENFHOCTH MPH CO3IAaHWU YYEOHBIX NPOEKTOB, PEHICHNH y4eOHBIX M ITO3HABATEIbHBIX 33Ja4, BHITOJHEHHUH XMMHUYECKHX
9KCTIEPUMEHTOB;

CIOCOOHOCTH OHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY U apIyMEHTHI APYTHX MPH aHaJM3€ Pa3InUHbIX BUJOB Y4eOHON NESTETHLHOCTH;

2) IaTPUOTHYECKOr0 BOCIINTAHMSA:

[EHHOCTHOT'O OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJICIHIO OTEYECTBEHHOW XUMUH;

YBa)KEHHS K MPOILIECCY TBOPUYECTBA B 00JACTH TEOPUH W MPAKTHYECKOTO MPUMEHEHHs XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKCHUS HAYKH €CTh Pe3yJbTaT JAJTUTEIbHBIX
HaOIIOIEHHNH, KPOTIOTIUBBIX AKCIIEPUMEHTAIBHBIX ITOUCKOB, IIOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTHKOB;

MHTEpeca 1 MO03HaBaTeIbHBIX MOTHBOB B IMOJIyYSHHU U MOCIECAYIONIEM aHaIr3e HHPOPMAIUH O MEPEAOBBIX JOCTIKEHUIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHUS

CHOCO6HOCTI/I OILICHUBATH CUTyalluH, CBA3AHHBIC C XUMHUYCCKHUMU SABJICHHUAMHA, U IPUHUMATL OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIE HOPMBbI
U LIEHHOCTH,;

T'OTOBHOCTHU OLICHUBATH CcBOE MMOBCACHUC U MOCTYIIKU CBOUX TOBapI/IHlCﬁ C HO3I/IHI/II\/'I HPAaBCTBCHHBIX U IIPABOBLIX HOPM M OCO3HAHHUEC HOCJICI[CTBI/Iﬁ 9THUX NNOCTYIIKOB;,

4) popmMupoBaHUs KyJbTYPHI 310POBbSI:

MOHUMAaHUs IEHHOCTEW 37I0pOBOr0 M Oe30MacHOro oOpasza >KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOWICHHS K COOCTBEHHOMY (H3MUYECKOMY U TICUXHYECKOMY
3JI0POBBIO;

coOuII0IeHUs TIpaBUIT 0€30MacHOTr0 0OpaIleHHsI C BEIECTBAMH B OBITY, TOBCEHEBHOH JKU3HU U B TPYAOBOM JEATEILHOCTH;

IMOHMMAaHUWA NIEHHOCTU NIPpaBUJI MHAWBUAYAJIbHOI'O U KOJJICKTUBHOT'O 6630HaCHOFO IMMOBCJICHUA B CUTyallUAX, YTPOKAOIIUX 3J0POBbIO U JKU3HU J]IO)Ieﬁ;

OCO3HAHUS TIOCIIE/ICTBUI U HEMIPUSATHS BPETHBIX MPUBBIYEK (YIIOTPEOICHUS alKOT OIS, HAPKOTUKOB, KypeHHs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKATHBHOUM KOMIIETCHTHOCTH B y4EOHO-HUCCIICIOBATEIBLCKOM IEATEIbHOCTH, OOIECTBEHHO MOJIC3HOM, TBOPUSCKOHN U JPYTUX BHIAX JICATCIbHOCTH;

YCTaHOBKH Ha aKTHBHOE yJacTHE B PEIICHUH NPAKTUYECKHUX 3a]a4 COIMAIbHON HaPaBICHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTepeca K MPaKTHIECKOMY U3yUYEeHHIO podeccrii pa3mMyHoro posia, B TOM YMCIIe Ha OCHOBE MPUMEHEHHS TIPEMETHBIX 3HAHHHU 110 XHUMHU;

YBaXEHUS K TPYAY, JIIOJSIM TPYZa U pe3yabTaTaM TPYAOBOH AEATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHIMBHIYaJTbHOH TPAaeKTOpUH 00pa3zoBaHMs, OyIylieil mpodeccun M peann3anuy COOCTBEHHBIX KU3HEHHBIX ITUIAHOB C YUETOM
JMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEW K XMMUH, MHTEPECOB U MOTPEeOHOCTEH 00IIeCTBa;

6) 3K0JI0rMYECKOT0 BOCIIMTAHUS:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOLIEHHUS K IPUPOJIE, KAK HCTOUHUKY CYIIECTBOBAHUS KU3HH Ha 3eMJIe;

MOHUMAaHUS TI100aTBHOTO XapaKTepa HKOJIOTHYECKHUX MTPOoOIIeM, BIUSHIS SKOHOMUYECKHX IIPOLIECCOB HA COCTOSIHUE MTPUPOAHOM U COLUATIbHOM Cpelbl;

0CO3HAHUS HEOOXOAMMOCTH HCIIOIB30BAHUS JOCTIKEHUH XUMHH JIJIs1 PEILICHHS] BOIIPOCOB PALlMOHAIBHOTO MPUPOIOTIOIB30BaHUS,;

AKTUBHOTO HETPHUATHUS ACHCTBHH, NPUHOCSIIUX Bpell OKpY’Karolled NpUpOTHON CpeAe, YMEHHsl MPOTHO3UPOBATH HEOJIAronpHATHBIE 3KOIOTWYECKHE IMOCIECACTBUS
NpeANpPUHAMAEMBIX I€HCTBUI U PeAOTBpAILATh UX;

HAJIMYUS Pa3BUTOIO HKOJIOTMYECKOTO MBIILIEHHS, SKOJIOTHUECKON KYJIbTYPBbI, ONbITa AEATEIbHOCTH SKOJIOTHUECKOW HANPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMU
B TI03HABAaTEIbHOM, KOMMYHUKAaTHBHOM U COLMAJIbHOM MPAaKTUKE, CIOCOOHOCTH M YMEHUS aKTUBHO MIPOTUBOCTOSITH UI€0JI0rHH XeMo(hoOuu;

7) HeHHOCTH HAYYHOT0 O3HAHUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON PaKTHKH;



MOHUMaHUs CHCIU(PUKN XUMHUH KaK HayKH, OCO3HaHHA € poir B (OpPMUPOBAHUM PAIMOHATHLHOTO HAYYHOTO MBINUICHUS, CO3JJAHUU TIEIOCTHOTO TPEJICTaBICHHUS 00
OKpY’KaroIeM MHUpe Kak O €JUHCTBE MPUPOBI U YEJI0BEKa, B TIO3HAHWU IMPUPOAHBIX 3aKOHOMEPHOCTEH U PelIeHUH MPOOJIeM COXpaHEHHs PUPOTHOTO PABHOBECHS,

yOeXAEHHOCTH B 0COOON 3HAYMMOCTH XUMHH JJISi COBPEMEHHOW IHBIIIM3AIUMHU: B €€ TYMAaHHCTUYECKOW HAIIPAaBIEHHOCTH W BAXKHOM POJIM B CO3/aHWU HOBOW 0Oasbl
MaTepUaTbHON KyJIbTYPHI, PEIICHUH TII00ATBFHBIX TMPO0JIeM YCTOWIHBOTO Pa3BUTHS YEJIOBEUECTBA — ChHIPHEBOM, SJHEPTETHUECKOM, MUTIEBON M SKOJIOTHIECKOH 0€30MacHOCTH, B
Pa3BUTHUU MEIUITUHBI, 0OCCIICYCHUH YCIOBHIA YCIICITHOTO TPY/Ia U 3KOJIOTHUSCKHA KOM(POPTHOM KU3HU KaXI0T0 YWiIeHa O0IIeCTBa;

€CTECTBCHHO-HAYYHOW IPaMOTHOCTH: TIOHUMAaHUsI CYIIHOCTH METOJOB IMO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIOIb30BaTh MOIy4YacMbIe
3HAHUSA Ul aHAJTU3a U OOBSCHEHMSI SBJICHUN OKPY)KAIOIIEr0 MUPA M MPOUCXOIAIINX B HEM U3MEHCHHH, YMCHHS JIelaTh OOOCHOBAHHBIC 3aKIFOYCHUS HA OCHOBE HAYyYHBIX
(haKTOB ¥ MMEIOIIUXCS JAHHBIX C IIEJbI0 TIOJTYYCHHS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCTIOIh30BATh XUMHUYCCKUE 3HAHMS JUIS PEIICHUSI TPOOJIEM B PeabHBIX dKU3HECHHBIX CUTYaIUsX;

HMHTEpeca K MO3HAHUIO U UCCIIEIOBATENBCKOM IEITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMO00pPa30BaHUIO, K aKTUBHOMY TOJYYCHHUIO HOBBIX 3HAHWH 110 XMMUU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TPYya B pa3InYHbIX cepax npodheccHoHaTbHOMN NeITeNbHOCTH.

METANPEJIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yIbTaThl OCBOCHUS YUESOHOT0 MpeMEeTa « XUMUsD Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl BKIFOYAIOT:

3HAYMMBIE JIJIs1 (POPMHUPOBAHMSI MUPOBO33PEHUS 00YUAIOIIMXCS MEKIUCIUILIMHAPHBIE (MEXKIIPEIMETHbIC) OOIICHAYYHBIC MOHITUS, OTPAYKAIOIIHNE IIETIOCTHOCTh HAYIHOH
KapTUHBI MHUpa U CrHenu(puKy METOAOB MO3HAHMS, WUCIOJIh3YEMBIX B €CTECTBCHHBIX Haykax (MaTepHs, BEUICCTBO, HEPTHUs, SABJICHUE, MPOIIECC, CUCTEMa, HAy4YHBIH (hakT,
MIPHUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIICIOBaHKE, HAOII0ICHHE, M3MEPEHUE, SKCIIEPUMEHT H JIPYTHUE);

YHHUBEpCaIbHbIC yueOHbIC ACHCTBUs (IT0O3HABATEJbHbIC, KOMMYHHKATHBHBIC, PEryJISTUBHBIC), oOecreunBaroimue GopmMupoBanrue (GpyHKIHOHAILHOW TPaMOTHOCTH U
COITMATBHON KOMITETEHITUN O0yJarOIINXCSI;

CIIOCOOHOCTh 00YYAIOIIUXCS UCIIOJIB30BaTh OCBOCHHBIC MEKAMCIUIIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS B MIO3HABATEIILHON U
COLMAJIbHOW MPaKTHUKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAXKAOT OBJIa/IEHUEe YHHBEPCATBHBIME YIeOHBIMU TIO3HABATEIIBHBIMI, KOMMYHHUKATUBHBIMU U PETYIISITUBHBIMY JIEHCTBUSAMH.

OBJjaieHUe YHMBEPCAJIbHBIMYU Y4eOHbIMH O3HABATEIbHBIMU 1€/ CTBUSIMU:

1) 6a3oBble JIOrMYeCKHe IelicTBUS:

CaMOCTOSTENHHO (hOPMYITUPOBAThH M aKTYAIIM3UPOBATH POOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNENsATh LeNU ASSITENbHOCTH, 3aaBas apaMeTPbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl ACSITEIBHOCTH C OCTABJIEHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUHN MPUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICISATh XapaKTEPHbIC NPU3HAKU MOHITUHM U yCTaHABINBATh UX B3aUMOCBSI3b, UCIOIb30BATh
COOTBETCTBYIOIIUE MMOHATHSA 111 O0BSICHEHHS OTNIENBHBIX (DAaKTOB U SBJICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPUU JIJIS KITACCU(UKAIIMH BEIIECTB M XUMUUECKUX PEAKITHIA;

YCTaHABIUBATh IPUUMHHO-CIIECCTBEHHBIE CBSI3U MEXAY U3Y4aeMbIMU SIBJICHUSAMY;

CTPOUTH JIOTUYECKHE PACCYXKICHHS (MHAYKTUBHBIC, JIEIYKTHBHEIC, [0 AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B PACCMATPUBACMBIX SIBIICHHSIX,
(hopMyIIMpPOBaThH BHIBOJIBI M 3aKTFOUCHUS;

MPUMEHSTH B MPOIIECCE MO3HAHUS, UCIIOIB3YeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, TPE0OPa30BBIBATH MO/ICIBHEIEC MPEICTABICHUS — XMMHUYECKUHN 3HAK
(cumBOM) 3nMeMeHTa, XUMHUYecKas (OpMyJia, ypaBHEHHE XUMUYECKOH PEeaKIMH — MPY PEHICHHH YYeOHBIX TO3HABATEIBHBIX M MPAKTUYECKHUX 33Ja4, IPUMEHSATH Ha3BaHHEIC
MOJICIIbHBIE PECTABICHUS AJIS BBISIBICHUS XapaKTEPHbIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKLUH.

2) 6a30BbIE HCCIEI0BATEILCKUE JeCTBUA:



BJIaIeTh OCHOBAMH METOOB HAYYHOTO ITO3HAHHS BEIIECTB U XUMHIECKUX PEaKIIUiA;

(opMyIHpOBaTh LS U 3aJa4H HCCIIeIOBAHNS, UCIIONb30BATh IIOCTABICHHBIE U CAMOCTOSATENBHO C(OPMYIHPOBAHHBIC BOIPOCH B KAYECTBE HHCTPYMEHTA MTO3HAHMS U
OCHOBBI JUTI ()OPMHUPOBAHHS TUIIOTE3BI IO TIPOBEPKE NMPABIIIBHOCTH BBICKA3bIBACMBIX CYXK/ICHHI,

BJIJIeTh HaBBIKAMU CaMOCTOSITEJIFHOTO IUIAHWPOBAHUS W TIPOBEICHUS YUYCHHYECKHX 3KCHEPHMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOJIOAATh 332 XOJOM IIpoIiecca,
CaMOCTOSITETIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (QopMyIupoBaTh OOOOIIEHUS M BBIBOJIBI OTHOCHTENBHO JTOCTOBEPHOCTH PE3YNbTAaTOB HCCIICAOBAHHSA, COCTABISAThH
000CHOBaHHBIN OTYET O MPOJICIIAHHON PadoTe;

npruoOpeTaTh OMBIT YUEHHYECKOW HMCCIIEAOBATEIbCKON M MPOEKTHOH JesTeNbHOCTH, NPOSIBISTH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOHCKY METOJOB
pelIeHNs MPaKTHYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHBIX METO0B TIO3HAHHUS.

3) pa6ora ¢ uH(popmManmeii:

OpPHECHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX MHPOpPMaLUK (HAyYHO-TIOMYJISIPHAS JIUTEPATypa XMMUYECKOTO COJIEpKaHus, CIIpaBOvYHbIe ocoOus, pecypcsl HTepHeTa),
aHaTM3UPOBATh MHHOPMAILIMIO PA3TIMYHBIX BUAOB U (YOPM MIPECTABICHHUS, KDUTHYECKH OLICHUBATH €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTH;

(hopMynHpOBaTh 3aMpPOCHl ¥ MPUMEHSATH Pa3IMYHbIE METOABI MPU MOUCKE U 0TOOpe MH(pOpMALWHU, HEOOXOAUMOW Ui BBITIONHEHHS Y4eOHBIX 3a]ad OMpeleIEHHOTO
THUIIA;

npUOOpPETaTh OMBIT UCTIONB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BEIOUPATh ONTUMANIbHYIO (POpMY TpencTaBiecHus HHPopMaIu (CXeMbl, TpaQuKH, THarpaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEACTBA MPH paboTe ¢ XMMUYECKOH HHPOPMALIUE: MPUMEHSITh MEXKIPEeIMETHbIC ((PU3NUeCKre U MaTeMaTHYECKIE) 3HAKH U
CHUMBOJIBI, ()OPMYIIBI, a00pEeBUATYpPBI, HOMEHKIIATYDY;

UCIIOJIB30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOIMYECKHE CPEICTBA HATIISITHOCTH.

OgiaeHue yHMBEePCAILHBIMH KOMMYHUKATHBHBIMH J1€iCTBUAMU:

3a7]aBaTh BOMPOCHI MO CYHIECTBY OOCYKJaeMOW TeMbl B XOJI€ JHAaJora W/WIHM JAMCKYCCHUH, BBICKAa3bIBaTh HJeH, (POPMYIHUPOBATH CBOW MPEIJIOKEHUS OTHOCHUTEIHHO
BBINIOJTHEHNUSI TIPEII0KEHHOH 3a/1a4u;

BBICTYIIaTh C TIpE3eHTallMell pe3ybTaTOB IT03HABATENLHOW JEATENLHOCTH, TONYYCHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHHKAMHU IIPH BBITIOJHEHHU
XUMHYECKOT0 JKCIIEPUMEHTa, NMPAaKTHUYECKOW pabOoThl MO UCCICIOBAHUIO CBOWCTB M3y4YaeMBIX BEIECTB, pealiM3alliyd y4eOHOro mpoekTa M (OPMYJIHPOBaTh BBIBOJBI TIO
pe3ysbTaTaM IPOBEIEHHBIX UCCIIEIOBaHUI ITyTEM COTIIACOBAHMS ITO3HIIUI B X0/Ie 00CYKIeHUsI 1 0OMEHA MHEHUSIMU.

OsJiajieHHe YHMBEPCAIBLHBIMH PeryJsiTHBHBIMM AeiiCTBUAMU:

CaMOCTOSITEIBHO IUIAHMPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO NESTEIBHOCTD, ONpeneNss e€ el U 33a1a4d, KOHTPOJIMPOBATh U 110 Mepe HEOOXOIMMOCTH
KOPPEKTHPOBATh TpeIaraeMblii JITOPUTM JCHCTBUI MPU BBIIIOJIHEHWN YYEOHBIX W MCCIIEIOBATENLCKUX 3aJ1ad, BEIOMpaTh Hanbonee d(Q(GEeKTUBHBIA COCO0 MX PElIeHHs C
y4ETOM TI0JTydEeHUs HOBBIX 3HAHUH O BEIECTBAX M XUMUYECKUX PEaKIUIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH eI TENbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATBI 10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOCHHUS Kypca «OpraHndeckas XUMISD OTPaXKaroT:

c(OpMHPOBAHHOCTh MPEJICTABIEHUH O XUMHYECKOH COCTABISIIOIIEH €CTEeCTBEHHO-HAyYHOW KApTUHBI MHpa, PO XMMHH B TIO3HAHUHM SBICHUH TPHUPOJIBI, B
(hopMHPOBaHUY MBIIUICHHS. ¥ KYJIBTYPBI JTUYHOCTH, €€ (D)yHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMON JUIs pElICHHUs MPAKTHIECKUX 33724 ¥ DKOJIOTHYECKH 000CHOBaHHOTO
OTHOLUEHUS K CBOEMY 370POBBIO U IIPUPOJHON CpELE;

BJIaJICHUE CUCTEMON XMMHMYECKUX 3HAHUH, KOTOPas BKJIIOYAET: OCHOBOIIOJIArAIONIUE TIOHATHS (XUMUUECKUH 3JIEMEHT, aTOM, JIEKTPOHHAas 000JI0uKa aToMa, MOJIEKyJIa,
BaJICHTHOCTb, IEKTPOOTPULIATEIBHOCTh, XUMHUECKasl CBsI3b, CTPYKTYpHas (hopmyia (pa3BEpHyTast U COKpaLIEHHAas1), MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00BEM, YIIIepoaHbIH



CKelneT, (GyHKIMOHAIIBHAS TPYIIa, PaJuKal, U30MepHs, H30Mephl, TOMOJIOTHYECKUI psi/l, TOMOJIOTH, YIJIEBOJOPO/IbI, KHCIOPO U a30TCOAEPIKAIHe COSIUHEHHS, MOHOMED,
HOJIMMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpHsl CTpOeHHs opraHmdeckux BemiecTB A. M. Byrieposa, 3aKoH coxpaHEHHs
Macchl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XMMHUH; MAPOBO33pEHUYECKUE 3HAHUS, JICKAIIHE B OCHOBE IIOHUMAHUS IIPHYMHHOCTH U CHCTEMHOCTH XUMHYECKUX
SIBIICHUH, (DaKTOJIOTMUECKHE CBEACHHS O CBOMCTBAX, COCTAaBe, IOJYYEHHH M OE30IIaCHOM HCIIOIB30BAaHWU BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
JeSITeIbHOCTH YEIIOBEKa,

c(OpMHPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIC MPU3HAKU MTOHATHH, YCTAaHABINBATh UX B3aUMOCBS3b, UCIIOJIF30BaTh COOTBETCTBYIOIINE OHATHS NPU ONMHCAHUN
COCTaBa, CTPOSHHUSI U MPEBPAILEHI OPraHMYECKUX COCTUHEHUIA;

c(OpMHPOBAaHHOCTh YMEHHUH HCIONB30BaTh XMMHUYECKYI0 CHMBOJHUKY Ui COCTABICHHS MOJEKYIAPHBIX M CTPYKTYPHBIX (pa3BEpHYTOW, COKpamEHHOW) (QopmMyn
OpPraHWYECKUX BEIISCTB M YPAaBHEHMH XWMHUYECKHX pEaklHuid, HM3rOTaBIMBaTh MOJENM MOJIEKYJl OpPraHMYeCKHX BELIECTB MAJsl WUIIOCTPAlMM HMX XUMHYECKOTO |
MPOCTPAHCTBEHHOTO CTPOCHMUSI;

c(OpMHPOBAHHOCTh YMEHHH YCTaHaBIMBATh MPHUHAJIC)KHOCTh M3YUYEHHBIX OPraHMYECKHX BEUIECTB 10 MX COCTaBY M CTPOCHHUIO K OMNpEACIEHHOMY Kiaccy/Tpyrie
COCZIMHEHM (YTJIEBOOPOBI, KUCIOPO M a30TCOACPIKAIINE COSAMHEHHS, BEICOKOMOIICKYIISIPHBIE COSAMHEHHS), 1aBaTh UM Ha3BaHUS MO CHCTEMATHYECKOW HOMEHKIAType
(IUPAC), a Taxxe MpUBOJUTH TPUBHATIbHBIC HA3BaHUS OTICIBHBIX OPraHMYECKUX BELICCTB (ITUIICH, MPOIMIICH, AlleTHIICH, STHICHTIIMKOIb, TIHIEPHH, PEeHO, (popMalbIeTu,
aleTanbJerul, MypaBbUHAas KUCJIOTa, YKCYCHAsI KHCJIOTA, OJICMHOBAsI KUCIIOTa, CTEAPHHOBAsSI KUCIIOTA, TIIF0K03a, PPYKTO3a, Kpaxmall, LEJUT0II03a, TIHUIINH);

c(OpMHPOBAHHOCTH YMEHHSI OTIPENENATH BUJIl XHMHUUECKON CBSI3M B OPTaHMUECKUX COeTMHEHUSIX (OAMHAPHBIE M KPAaTHBIC);

c(OpPMHPOBAHHOCTH YMEHHUS IPUMEHSTD MOJIOKEHHS TEOPUH CTPOSHHSI OpraHndeckux BemecTB A. M. ByTnepoBa ajst 00bsICHEHHs 3aBUCHMOCTH CBOWCTB BEIIECTB OT
UX COCTaBa M CTPOCHMUS; 3aKOH COXPAHEHUS MACCHI BEIIECTB;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepu30oBaTh COCTaB, CTPOEHHE, (U3MYECKHE M XUMHUYECKHE CBOWCTBA THUIUYHBIX TIPEICTABUTENICH Da3IMYHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHICH, MPOMWUICH, alleTWICH, OyTanueH-1,3, MeTmiOyraauen-1,3, OEH30/, METaHOJ, 3TAaHOJ, 3TUJICHIVIMKOJb, TIHIEPHH, (DEHOI,
aleTanbJeru/l, MypaBbHHAS W YKCYCHas KUCIIOTBI, TJIFOKO3a, Kpaxmall, IeJUII0NI03a, aMHHOYKCYCHasi KHCIIOTa), WIIFOCTPHPOBATh T€HETHYECKYIO CBSI3b MEXIY HUMH
YpaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINH C UCTIOJIb30BAaHHEM CTPYKTYPHBIX (POPMYIT;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHHKH YIIIEBOJOPOTHOTO CHIPbsi (He()Th, MPUPOAHBINA Ta3, Yroib), CIOCOOBI MX MepepaboTKU M MPaKTHUECKOe
NpUMEHEHHUE MTPOJIYKTOB IepepaboTKH;

Cc(OPMHUPOBAHHOCTH YMEHHH MPOBOANTH BHEIYHCICHHUS MO0 XMMHYECKUM YPaBHEHUSIM (Macchl, 00bEéMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WM NMPOAYKTa PEAKLUH IO
U3BECTHBIM Macce, 00bEMY, KOJTHYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WM IMPOIYKTOB PEAKIHN);

Cc(OPMHUPOBAHHOCTH YMEHUI BIIAJIETh CUCTEMOIl 3HAHUI 00 OCHOBHBIX METO/aX HAYYHOTO MO3HAHMS, UCIIOIBb3YEMBIX B XUMHHU MPU U3yYCHUH BEIIECTB M XMMHUYECKHX
sBIIeHUH (HaOIfoieHne, U3MEpeHHe, SKCIIEPUMEHT, MOJICIMPOBAHNUE), UCIOIB30BaTh CHCTEMHBIC XMMUYECKHE 3HAHMS UISl NPUHATHS PEIICHUH B KOHKPETHBIX KM3HEHHBIX
CHUTYaIMsIX, CBSI3aHHBIX C BEIIECTBAMHU M X IPUMEHEHHEM;

c(hOpMHPOBAHHOCTH YMEHHUI COOIIOATH MpaBHia MOJIb30BAHUS XUMHUUECKOW NOCY0M U TabopaTOpHBIM 000pyJOBaHUEM, a TAKXKE MpaBHiia OOpaleHus! ¢ BEIeCTBAMU
B COOTBETCTBUHU C MHCTPYKUMSIMHU O BHIIIOJTHEHHUIO JTAOOPATOPHBIX XUMHYECKHUX OIIBITOB;

c(hOpMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH M BBIMOJIHATh XUMUYECKUH SKCIEPUMEHT (IIPEBPAILEHNs] OPraHMYECKUX BELIECTB IPH HArPEBAHWU, MOJIYUYECHHE STHUIICHA U
M3y4YeHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIMH OPraHUYECKUX BEIIECTB, ACHATypalus OEJIKOB MpPU HarpeBaHHHM, LIBETHBIC PEAKLUH OEJIKOB) B COOTBETCTBHU C NpaBHIAMH
TEXHUKM O€301IaCHOCTH NpH OOpALICHWH C BELIECTBAMH M J1a0OpaTOpHBIM O0OpYIOBaHUEM, MPEICTABIATH PE3YJbTaThl XMMHYECKOTO 3KCIEpHMEHTa B (OpMe 3amrcu
YPaBHEHUH COOTBETCTBYIOLINX peakuid 1 (GOpMYIMPOBaThH BHIBOJBI HA OCHOBE 3TUX PE3YJILTATOB,;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJM3HPOBAaTh XMMHUYECKYI0 MH(OPMAIHMIO, MOIYyYaeMyl0 W3 Pa3HBIX HMCTOUYHHKOB (CpelICTBa MaccoBOil MH(opMaLu,
Untepuer u apyrux); copMUpOBaHHOCTh YMEHHI COOIIOATD MTPAaBUiIa SKOJIOTHUECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYJOBOH NESTEILHOCTH B LIEAX COXPaHEHUS
CBOETO 370POBbS U OKPYXKAIOILIEH NPUPOIHON Cpe/Ibl, OCO3HABATh OMACHOCTh BO3ACHUCTBHS HA KHUBBIE OPTaHU3MBbI ONPENEeNEHHBIX OPraHNYEeCKUX BELIECTB, IOHUMAsi CMBICI
nokazarens [1JIK, mosicaats Ha mpuMepax crocoObl yMEHBIIEHHS U MPEOTBPALLCHUS HX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YelIOBEKa;



JUIA 06yanOIHHXCH C OrpaHUYCHHBIMH BO3MOXXHOCTAMU 300POBbA: YMCHUEC IIPUMEHATH 3HAHUA 00 OCHOBHBIX JOCTYITHBIX METOAAaX IMO3HAaHWA BEHICCTB U XUMHUUYCCKUX

SIBIICHHIA,

JUTSL CTIETIBIX M CNTA0OBUISAIINX O0YYAIOIMINXCS: YMEHHE HCTION30BaTh Pelbe(HO-TOUEUHYIO crucTeMy o0o3HaueHu# JI. bpaiins s 3anucn XuMudeckux GopmMyi.

TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

Ne i/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Kosun4vecTBo 4yacoB JJIeKTPOHHbIE
Bcero KoHTpoJbHbIe IIpakTH4eckue (uudpossbie)
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsbl
Pa3nes 1. TeopeTnueckue 0CHOBBI OPraHNYeCKOH XUMUH
1.1 [Ipenmer opranmueckoit xumuu. Teopust 3 0 0 bubnmoreka [JOK
CTPOECHUS OPraHUYECKUX coeIuHeHu A. M. https://lesson.edu.ru/04/10
byrneposa
1.2 Knaccudukanus opraHnuecKux BemecTB. Busl 5 0.5 0 bubnmnoreka [HOK
M30MEPUU, TOMOJIOTH. THUIIBI XUMUYECKUX https://lesson.edu.ru/04/10
peaKIunu.
HToro no pazneny 8
Pasznea 2. YrieBoaopoanbl
2.1 [IpenenvHBIC YTICBOIOPOIB — ATKAHBI 2 0 0 bubnmoreka [JOK
https://lesson.edu.ru/04/10
2.2 HenpenenbHble yraeBogOpOAbl: aJIKEHBI, 9 0.5 1 bubnmnoreka [JOK
aJKaJuCeHBI, aJIKUHBI https://lesson.edu.ru/04/10
2.3 ApomaTudeckue yrieBoAopOabl 2 0 0 bubnmnoreka [JOK
https://lesson.edu.ru/04/10
2.4 [IpupoHbIE HCTOYHUKH YTIIEBOJIOPOJOB U X 2 0 0.5 bubnmnoreka [JOK
nepepadoTka https://lesson.edu.ru/04/10
2.5 Pemenue 3amau Ha HaxoXKAeHUE (HOPMYIIBI 2 1 0 bubnuotexa [JOK
OPraHUYeCKOro BEUIECTBA [0 MACCOBBIM JI0JISIM U https://lesson.edu.ru/04/10
MPOYKTaM CTOPaHMSL.
HToro mo pazneny 17
Pasznea 3. Kuciopoacoaepsxamme oprannyecKkue coe{uHeHus
3.1 Cnuptel. Genon 5 0 1 bubmmoreka [JOK
https://lesson.edu.ru/04/10
3.2 Anpneruapl. Kap6oHoBbIe KHCITOTHI. CIIOKHBIE 9 0 1 bubanoreka LJOK
aupsl https://lesson.edu.ru/04/10
3.3 YrieBobl 5 1 0.5 bubmuoreka [JOK
https://lesson.edu.ru/04/10
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HToro no pazneny
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Pa3nes 4. AzoTcoaepskainiue OpraHu4ecKue coeJHHEeHHs

4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 9 0.5 0.5 but6mmoreka [IOK
https://lesson.edu.ru/04/10
HToro no pazueny 9
Pasznea 5. BbicokoMoJieKy/JIsIpHbIE COeINHEHUS
5.1 [Mnactmaccel. Kayuayku. Bonokna 10 1 0.5 bubmmoreka [JOK
https://lesson.edu.ru/04/10
Hroro no pasneny 10
Pa3nes 6. Buosornyeckn akTHBHbIE OPraHUYeCKHE BelllecTBA.
6.1 ButamuHbl, FOpPMOHBI, JIEKAPCTBA. 3 0 0.5 bubnuotexa [JOK
https://lesson.edu.ru/04/10
Hroro 3
OBIIEE KOJIMMECTBO YACOB I10 IPOT'PAMME 66 4.5 | 55 |
IMMOYPOYHOE IINTAHUPOBAHUE10 KJIACC
Ne ni/nn Tema ypoka KoJunuectBo 4acos Hara JIeKTPOHHBbIE HU(POBHIE
Bcero Koutpoabubie | IIpakTuyeckue | HM3y4eHHs | 00pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
1 [TpenMeT opraHUYECKON XUMUH, € 1 0 0 03.09.2024 | bubmuoreka [JOK
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE https://lesson.edu.ru/04/10
2 Teopus cTpoeHUSI OPraHUYECKUX COCTUHEHUN A. 1 0 0 05.09.2024 | bubmuoreka [JOK
M. bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS https://lesson.edu.ru/04/10
3 [Ipeacrasnenue o kiaccuPpUKALMKA OPTAHHUIECKUX 1 0 0 10.09.2024 | bu6mmoteka [JOK
BemecTB. HomeHkmnarypa (cucremaruyeckas) u https://lesson.edu.ru/04/10
TPUBHAIBHBIC HA3BAHUS OPTAHWICCKUX BEIIECTB
4 N3omepust opraHnuecKuX BEIIECTB. 1 0 0 12.09.2024 | bubmuoteka [IOK
https://lesson.edu.ru/04/10
5 Tunbl XUMUYECKUX PEAKIIMA B OPTaHHIECKOM 1 0 0 17.09.2024 | bu6mmoteka [{JOK
XUMHH. https://lesson.edu.ru/04/10
6 Pemenue 3amayd Ha BEIBOA POPMYIT OPraHUUECKOTO 1 0 0 19.09.2024 | bubmmoteka [JOK
BEILECTBA. https://lesson.edu.ru/04/10
7 Pemenue 3amau Ha BEIBO (pOPMYITHI 1 0 0 24.09.2024 | bubmmoreka [JOK
OPraHr4YeCKOro BEMIECTBA https://lesson.edu.ru/04/10
8 Cucremarusanus u 000011eHHE 3HAHUI 10 1 0.5 0 26.09.2024 | bu6mmoreka [{OK
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TeMme Ne 1 «Teopusi cTpoeHusi OpraHuvYecKUux
COeIMHEHUIN»

https://lesson.edu.ru/04/10

9 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN 0 0 01.10.2024 | bu6numoreka [JOK
psn https://lesson.edu.ru/04/10
10 MeraH 1 3TaH — NpOCTENIINE IPEACTABUTENN 0 0 03.10.2024 | bu6nmoreka [JOK
QJIKAaHOB https://lesson.edu.ru/04/10
11 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 0 0 08.10.2024 | bu6nmoreka [JOK
https://lesson.edu.ru/04/10
12 DTUJICH U TIPOINUIIEH — MPOCTEHIINe 0 0 10.10.2024 | bubmmoteka [IOK
MPEJICTAaBUTEIN AJTKEHOB https://lesson.edu.ru/04/10
13 [MonuaTrnen 0 0 15.10.2024 | bubmmoteka [IOK
https://lesson.edu.ru/04/10
14 IpakTuyeckas padora Ne 1. «Ilosyuenune 0 1 17.10.2024 | bubmuoteka [IOK
ITHJICHA M H3YYEHHE ero CBOMCTB) https://lesson.edu.ru/04/10
15 Anxanuensl. byraguen-1,3 u metunOyraguen-1,3. 0 0 22.10.2024 | bubmuoreka [JOK
[lonyyeHne CHHTETUYECKOTrO KaydyyKa U PE3UHBI https://lesson.edu.ru/04/10
16 Kayuyxkun. 0 0 24.10.2024 | bubnuoreka [IOK
https://lesson.edu.ru/04/10
17 AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI, 0 0 07.11.2024 | bubnuotreka [{OK
TOMOJIOTHYECKHUN psAll. ALETUIIEH — IPOCTEHIINI https://lesson.edu.ru/04/10
MIPEJICTAaBUTENb aJIKHHOB
18 XHUMHUYECKHUE CBOICTBA, OJyY€HHE U IPUMEHEHHE 0 0 12.11.2024 | bubmuoteka [JOK
AJIKNHOB https://lesson.edu.ru/04/10
19 BoruuciieHusi M0 ypaBHEHH) XUMHYECKOI 0.5 0 14.11.2024 | buGauoreka [IOK
peaKnuu https://lesson.edu.ru/04/10
20 Apenbl: 6eH301 ¥ TOIyoJl. TOKCHYHOCTH apeHOB 0 0 19.11.2024 | buGauoteka [IOK
https://lesson.edu.ru/04/10
21 I'eneTnueckas cBsI3b yIrieBOJOPOIOB, 0 0 21.11.2024 | bubaunoreka [JOK
MPUHAJJICKAINX K PA3JIMYHBIM KJIaCCaM https://lesson.edu.ru/04/10
22 [IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB: 0 0 26.11.2024 | bubmmoreka [JOK
MPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHBIC ra3bl, https://lesson.edu.ru/04/10
He(Th U NPOAYKTHI €€ nepepaboTKu
23 [IpupoiHbIE HCTOYHUKH YTIJIEBOIOPOIOB: 0 0.5 28.11.2024 | bubmunoreka [JOK
MIPUPOHBIN ra3 v NOMyTHbIE HEPTSIHBIE T'a3bl, https://lesson.edu.ru/04/10
He(DTh U IPOAYKTHI €€ epepaboTKU
24 Pemenue 3amad mo reme «YTJI€BOIOPOIBI U X 0 0 03.12.2024 | bubnuoreka IIOK
IIPUPOIHBIE HCTOYHUKW https://lesson.edu.ru/04/10
25 KouTpoJubHas padora no pasaeny 1 0 05.12.2024 | bubauoreka [IOK



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

«YTJ1€BOT0POABI» https://lesson.edu.ru/04/10

26 [IpenenbHble OAHOATOMHBIE CIUPTHI: METAHOJ U 0 10.12.2024 | bu6mmoteka [JOK
sTaHoj. BogopoiHas cBs3b https://lesson.edu.ru/04/10

27 XuMu4eckue CBOMCTBA , MOJIyUYeHHUE U 0.5 12.12.2024 | bubmuoteka [JOK
NPUMEHEHHE CIIUPTOB https://lesson.edu.ru/04/10

28 MHoroaroMHble CHUPTHI: ITHJIEHIJIMKOJIb 1 0.5 17.12.2024 | bubmuoteka [JOK
TJIHIEPHH https://lesson.edu.ru/04/10

29 Kamennslit yross 0 19.12.2024 | bubnuoreka LIOK
https://lesson.edu.ru/04/10

30 @DeHoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U 0 24.12.2024 | bubimoreka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHECHHE https://lesson.edu.ru/04/10

31 Anpaeruapl: GopMabACTHI U alleTaIbICTH]L. 0 26.12.2024 | bubmuoreka [JOK
Atnieton https://lesson.edu.ru/04/10

32 XUMUYECKUE CBOMCTBA, MOJIYyYEHHE U IPUMEHEHNE 0 09.01.2025 | bu6nuoteka LIOK
aJIbJETUIOB U KETOHOB https://lesson.edu.ru/04/10

33 OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE 0 14.01.2025 | bubmuoteka [IOK
KHMCJIOTBI: MypaBbHHAs U YKCYCHAs https://lesson.edu.ru/04/10

34 XUMUYECKUE CBOMCTBA , OJTYYEHHUE U 0 16.01.2025 | bubamoreka [IOK
MIPUMEHECHHUE KapOOHOBBIX KHCIIOT https://lesson.edu.ru/04/10

35 IpakTuyeckasi padora Ne 2. «CBoiicTBa 1 21.01.2025 | bu6mumoreka [JOK
pPacTBOpPa YKCYCHOM KHMCJIOThI» https://lesson.edu.ru/04/10

36 CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaKk 0 23.01.2025 | bubmmoreka [JOK
IIPEJICTABUTEININ BBICHIMX KAPOOHOBBIX KUCIOT https://lesson.edu.ru/04/10

37 Mputa Kak COJIM BBICITUX KapOOHOBBIX KUCIIOT, UX 0 28.01.2025 | bubmmoreka [JOK
MoOIOlLIee ACHCTBUE https://lesson.edu.ru/04/10

38 CrnosxxHbie 2(UpPBI KaK MPOU3BOIHBIC KAPOOHOBBIX 0 30.01.2025 | bubmuoreka [JOK
KUCHOT. ['MIponn3 cinoxHbIX 3pHUpOoB https://lesson.edu.ru/04/10

39 Kupsl: runponan3, npuMeHeHue, Ouosornyeckas 0 04.02.2025 | bubmmoteka [JOK
pOJIb KUPOB https://lesson.edu.ru/04/10

40 YrineBojabl: cocTas, Kiaccudukaiys. Bakueinme 0 06.02.2025 | bubmuoreka [IOK
IIPEJICTAaBUTEINH: TIII0K03a, (PpyKTO3a, caxaposa https://lesson.edu.ru/04/10

41 Kpaxmai u nemirono3a Kak IpupoJHble TOJTUMEDPDI 0 11.02.2025 | bubaunoreka [{OK
https://lesson.edu.ru/04/10

42 JlabopaTopHas padora. UnenTudpukanus 0.5 13.02.2025 | bubmuoteka [IOK
OPraHUYecKuX COeIUHEeHUI. https://lesson.edu.ru/04/10

43 I'eneTnueckas cBsI3b MEXKIy KilaccaMmu 0 18.02.2025 | bubmuoteka [IOK

OPraHNYeCKUX COCTMHEHUHN

https://lesson.edu.ru/04/10
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44 KounTpoJubsHas padora no pasaeny 1 0 20.02.2025 | bubaunoreka [JOK
«Kucaopoacoaepxamue opranudeckue https://lesson.edu.ru/04/10
COeIMHEHHS»

45 AMUWHBI: METHJIAMUH U aHWJINH 0 0 25.02.2025 | bubimoreka [IOK

https://lesson.edu.ru/04/10

46 AHWINH 0 0 27.02.2025 | bubmuoreka [JOK

https://lesson.edu.ru/04/10

47 AMUHOKHUCIIOTHI KaK aM(QOTepHbIE OPTaHUYECKUE 0 0 04.03.2025 | bu6nmoreka [JOK
COCAMHEHMS, UX OMOJIOrMYECKOE 3HAUCHUE., https://lesson.edu.ru/04/10
IlenTnael

48 XUMUYECKHE CBOMCTBA, NOJTYyYCHUE U IPUMEHEHHUE 0 0 06.03.2025 | bubmuoteka LJOK
AMUHOKHUCIIOT https://lesson.edu.ru/04/10

49 benku kak npupoHbIe BBICOKOMOJIEKYIISIPHBIE 0 0 11.03.2025 | bubmmoreka LIOK
COEIMHEHUS https://lesson.edu.ru/04/10

50 XHUMHYeCKHEe CBOICTBA, MOJIy4YeHue U 0 0.5 13.03.2025 | bubaunoreka [IOK
npuMeHeHue 0eJIKO0B. https://lesson.edu.ru/04/10

51 HyxnenHoBbIE KUCIIOTBI 0 0 18.03.2025 | bubaunoreka [{OK

https://lesson.edu.ru/04/10

52 Pemienue pacyeTHbIX 3a/1a4 110 TEME 0 0 20.03.2025 | bubmuoreka [JOK
«A3oTcoaepkanme OpraHndeckKrue COeTMHEHUS 1 https://lesson.edu.ru/04/10
WX HaXOXKJCHHE B JKUBOU MPUPOE»

53 Ypok — ynpakHEHUE 10 TeMe «A30TCOIepIKaIIHe 0.5 0 03.04.2025 | bubmuoreka [JOK
OpraHUYECKHUE COCTUHEHUS U UX HAXO0XKIECHUE B https://lesson.edu.ru/04/10
KUBOU IIPUPOJEN

54 depMeHTHI 0 0 08.04.2025 | bubmmoteka [JOK

https://lesson.edu.ru/04/10

55 Burtamunabt 0 0 10.04.2025 | bubmuoteka [IOK

https://lesson.edu.ru/04/10

56 I'opMonBI 0 0 15.04.2025 | bubmuoteka [IOK

https://lesson.edu.ru/04/10

57 JlexapcTBa 0 0 17.04.2025 | bubmunoreka [{OK

https://lesson.edu.ru/04/10

58 JlabopaTopHasi padoTa. «O0HapyKeHHe 0 0.5 22.04.2025 | bubmmoreka [JOK
BUTAMMHOB) https://lesson.edu.ru/04/10

59 OCHOBHBIE TIOHATHSI XUMUHU 0 0 24.04.2025 | bubmmoreka [JOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://lesson.edu.ru/04/10

60 HckyccTBeHHBIE TOTUMEDPHI U CHHTETHYECKHE 0 0 29.04.2025 | bubmmoreka [IOK

IIOJIMMEPBI

https://lesson.edu.ru/04/10
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61 OCHOBHEBIE METOIBI CHHTE3a 1 0 0 06.05.2025 | bubmmoreka [IOK
BBICOKOMOJIEKYJISIPHBIX coequHeHui. [1nactmaccel, https://lesson.edu.ru/04/10
Kay4yKH, BOJIOKHA

62 [TonydeHnue u mpUMEHEHUE HCKYCCTBEHHBIX 1 0 0 08.05.2025 | bubnuoreka [IOK
TOJINMEPOB https://lesson.edu.ru/04/10

63 CHHTETHYECKHE MJIaCTMACCHI, BOJIOKHA 1 0 0.5 13.05.2025 | bubmmoteka [{JOK

https://lesson.edu.ru/04/10

64 CuHTEeTHYECKUE KaydyKH 1 0 0 15.05.2025 | bubmuoteka [IOK

https://lesson.edu.ru/04/10

65 KoHnTpoJsbHas padoTa o Kypcy opraHu4eckoi 1 1 0 20.05.2025 | bubaunoreka [JOK
XUMHHU https://lesson.edu.ru/04/10

66 O06o0061eHre U cucTeMaTu3alus 3HaHu#| TI0 TeMe 1 0 0 22.05.2025 | bubaunoreka [JOK
«YTI€BOAOPOBI M UX NPUPOJIHBIE HCTOUYHUKHN https://lesson.edu.ru/04/10

OBHIEE KOJIMYECTBO YACOB 10 MNPOTPAMME 66 4.5 5.5

YYEBHO-METOJNYECKOE OBECITIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumust / 'abpuensa O.C., Octpoymo U.I'., Cnankos C.A., AkuuonepHoe obmectBo «M3natensctBo «IIpocBeniennes

METOANYECKUE MATEPHUAJIbI U1l YYUTEJISA
O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaako. Xumusl.

10 xnacc. bazoBblil ypoBeHb. Y YeOHUK.

2. 0. C. I'abpuensta u np. Xumust. 10 xinacc. bazoBslit ypoBeHb. MeToiueckoe mocooue.

3. 0. C. TI'abpuenss, C. A. CnankoB. Xumus. 10 knacc. ba3oseiii ypoBeHs. Pabouas TeTpas.
4. O. C. I'abpuensn, U. B. Tpuryouak. Xumust. COOpHUK 33134 U

ynpaxHeruid. 10 kinacc. bazoBslit ypoBeHb.

5. OnextpoHHas popma ydeOHHKa

HU®POBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
bu6mmoreka [JOK
https://lesson.edu.ru/04/10
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