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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma no npeamety «Xumust» 1uist 10 kiacca cocTaBieHa Ha OCHOBE:

- @enepanbHOI 00pa30BaTENbHON TPOTrpaMMBbI cpeiHero odiero oopasosanus ot 18.05.2023 Ne371

- OenepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENBHOTO CTaHAApPTa CpemHero odmero obpa3zoBanus (yTB. MpuKazoM MUHHCTEPCTBA 0OpPa30BaHUS U HAYKH
P® or 17 mas 2012 1. N 413) c u3menenusmu Ha 12 aBrycra 2022 1.

- OcHOBHO# 0011I€00pa3oBaTeILHON IPOTpaMMbl cpeHero odmiero oopasoBanus MAOY Uepsuresckoii COLL

- Yue6Horo trana MAOQY UYepsumesckoit COILl, yrBepxmenHoro mpuka3zoMm aupekropa KumskoBor H.A. ot 30.08.2023 roma Ne 296-O/] wu
cormacoBauaHoro 30.08.2023 rona Ha 3acemannu Ympasittomiero coeeta MAOY Yepsumeckoit COIL mpotokon Nel2

- [Iporpammel Bociutanuss MAQOY Yepsumesckoit COLI

OcCHOBY NOAXOJOB K pa3pabOTKe MpOrpaMMbl 110 XMMHUH, K OINpPEIENCHNI0 OOLIei cTpaTeruu oOy4eHHUs, BOCIUTAHMS M PA3BUTHS 0Oydaromiuxcs
cpeactBamu ydeOHoro mpeamera «Xumusi» st 10-11 kmaccoB Ha 0a30BOM ypoBHE coOCTaBWiIM KoHIeNTyanbHble mnonoxenus PrOC COO o
B3aUMOO0OYCIIOBICHHOCTH LIeJIeH, CoJiep KaHusl, Pe3yJIbTaTOB 00y4eHHsI U TpeOOBaHUI K YPOBHIO OJTOTOBKH BBITYCKHHKOB.

Xumuueckoe 00pa3oBaHME, IOJIy4aeMOE BBIIYCKHHKaMH 00IE0o0pa30oBaTeIbHOW OpraHu3aliM, SIBJSIETCSI HEOThEMJIEMOH YacThlO0 HUX
oOpazoBaHHOCTH. OHO CIIYKUT 3aBEpIIAIONIMM JTAallOM pEaNM3allii Ha COOTBETCTBYIONIEM €My 0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHON CHCTEME XUMHYECKOTO 00pa3oBaHWsl. DTH HEHHOCTH KacaroTCsl MO3HAHWs 3aKOHOB NPHPOJBI, (OPMUPOBAHMS MHUPOBO33PEHHS W 0OmIeH
KYJIBTYDPbI YEJIOBEKa, a TAK)KE FKOJIOIMYECKH 0OOCHOBAHHOI'O OTHOLICHHUSI K CBOEMY 3/I0POBBIO M IPUPOIHOIL cpene. Peannsyercs xuMuueckoe oOpa3oBaHue
00yyaromuxcsl Ha YpOBHE CPEIHEro o01Iero oopa3oBaHus CpeCcTBAMH yueOHOro npeamera «XUMHUs», COJepKaHue U MOCTPOCHNE KOTOPOTO ONPE/IEICHBI B
nporpaMMe 1Mo XUMHH ¢ YYETOM crienn(UKU HAyKH XMUMHUH, e€ 3HAUYEHHs B MMO3HAHWUU MPHUPOJHI U B MaTepHALHON JKU3HU OOIIECTBa, a TaKkkKe C YIETOM
00MmuX Lesiel 1 NPUHIMIIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeAHEro oouero oopazoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyi0 poJib B COBPEMEHHON LMBWIM3ALMM, B CO3JaHUU HOBOH 0a3bl MaTepHaJIbHOM
KyJnbTypbl. OHa BHOCHT CBOH BKJIaJ B ()OPMHPOBAHHME PAIMOHAIBHOTO HAYYHOTO MBIIIICHUS, B CO3JIaHKE IEJIOCTHOTO TPEJICTaBICHHUS 00 OKPY)Karolem
MHUpEe Kak O €IMHCTBE MPUPOJbI M YellOBEeKa, KOTopoe (GopMupyercss B XMMUH Ha OCHOBE IMOHMMAaHHs BEHICCTBEHHOTO COCTaBa OKPYIKAIOIIETO MHpA,
OCO3HAHMUS B3aUMOCBSI3U MEXK/ly CTPOCHUEM BEILIECTB, MX CBOMCTBAMH U BO3MOKHBIMHU 00JIACTSMHU IPUMEHEHUSI.

TecHO B3aMMOJICHCTBYS C JIPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTala HEOThEMJIEMON YacThi0O MHUPOBOH KYJIBTYphl, HEOOXOMUMBIM yCIOBHEM
YCHELTHOTO TPyAa W JKM3HM Kax10ro uieHa oOmiectBa. CoBpeMeHHass XUMUS Kak HayKa cO3HJaTeslbHas, KaKk HayKa BBICOKHX TEXHOJIOTWH HarpaBiieHa Ha
peleHne rI100aibHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOM, MUILIEBOH, IKOJIOTHUECKON 0€30IIaCHOCTH U OXPaHbI
3/10pOBBSI.

B cooTBeTcTBUM ¢ OOIMUMH MENIMH W TIPUHIMIIAMHA CpeIHETo o0Iero oOpa3oBaHus comepykanue mpeamera «Xumus» (10—11 xmaccel, 6a30BbIiA
YpOBEHb HW3YYEHHsI) OPHEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO TOATOTOBKY OOYYarOMMXCs, HEOOXOAMMYI0 MM JUId BBIPAOOTKH
MHUPOBO33PEHYECKHX OPHUEHTUPOB, YCIECHUIHOTO BKJIIOYEHHS B JKM3Hb COLMYMa, MPOJOJDKEHHS 00pa3oBaHMs B Ppa3IMYHBIX 00JacTAX, HE CBS3aHHBIX
HEIIOCPEJICTBEHHO C XUMHUEH.

CocTaBngomuMu TpeaMeTa «XHUMHUsS» SBISIOTCS 0a30Bble Kypchbl — «Opranuueckas xumusi» U «OOIIas W HeopraHW4yecKash XMMHUs», OCHOBHBIM
KOMITOHEHTOM COAEP)KaHHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUH 110 HEOPraHMYECKOH XMMHH (C BKJIIOUYCHHEM 3HAHUU M3 00LIeH
XUMHHU) U OpraHndeckoil xumuu. @OopMHUpPOBaHHE JAaHHOW CHCTEMbI 3HAHMU MPU U3YYCHHMHU IIpeaMeTa 00ecreyrBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCETO
MHOroo0pa3us BeLeCTB Ha OCHOBE OOIIMX MOHATHIH, 3aKOHOB 1 TEOPUIl XMMHUU.

CrpykTypa coaepxanusi KypcoB — «Oprannueckasi Xumus» 1 «O011as 1 HeopraHuueckasi XUMus»» ¢(hOpMUpOBaHa B IPOrpaMMe M0 XMMUHU Ha OCHOBE
CHUCTEMHOI0 TOAXOJa K H3YyYEHHIO YYeOHOro MaTepuasa u O0OyCJOBJICHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUN Ha ONpeIesEHHBIX



TEOPETUUECKHUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XMMHM BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOPHH CTPOEHMSI OpraHMYECKHX
COCZIMHEHH, a TaK)Ke Ha YPOBHE CTEPEOXUMHUECKHX U DJIEKTPOHHBIX MPEICTABICHUN O CTpOoeHUH BeecTB. CBeleHHs: 00 M3y4aeMbIX B Kypce BeLIecTBax
JAloTCAd B Pa3sBUTUH — OT YIJICBOJAOPOAOB 1O CJIOXHBIX OMOJOIMYECKM AaKTMBHBIX COEAMHEHHH. B Kypce OpraHMuecKol XUMMHU IOJy4aroT pPa3BUTHE
chopMHPOBaHHbBIE HA YPOBHE OCHOBHOI'O OOLIEro 00pa30oBaHUs IEPBOHAYAIBHBIEC IPEACTABICHUS O XMMUYECKOH CBS3U, KJIACCU()UKAMOHHBIX IPU3HAKaX
BEIIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHMSI, 0 XUMHUECKOMN peaKkiiy.

[lox HOBBIM yIJIOM 3peHHs B Ipeamere «XUMHA» 0a30BOr0 YPOBHSI pacCMaTpUBACTCS M3YyYCHHBIH Ha YPOBHE OCHOBHOI'O OOILEro oOpa3oBaHUs
TEOpeTH4ecKuil Marepuan n (PaKTOJOIMYECKUE CBEIEHHS O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHUYecKast
XUMHUSD) OOYYaIOLIMMCSl TIPEOCTaBIISICTCS BO3MOXKHOCTH OCO3HATh 3HAUYCHHE IMEPHOAMYECKOTO0 3aKOHa € OOIIETEOPETHYECKMX U METOHOJOTHYECKUX
MO3HULIUH, TIy0’Ke MOHITh UCTOPUYECKOE N3MEHEHHE (DYHKLUI 9TOTr0 3aKOHA — OT 00001IaoIIel 10 00BSCHSIONMEH U MPOrHOZUPYIOLIEH.

Ennnast cuctemMa 3HaHMM O Ba)KHEHIIMX BEIIECTBAaX, MX COCTaBe, CTPOCHUH, CBOMCTBAX M NPHMEHEHHH, a TAKXKE O XMMHUYECKUX PEAKLMAX, UX
CYIITHOCTH W 3aKOHOMEpHOCTSIX NMpOTeKaHus JomonHsgercs B Kypcax 10 m 11 kiaccoB ajeMeHTaMu COJEp)KaHUsS, UMEIOIUMHU KYJIbTypOJOTHYECKUH U
NPUKIAJIHON XapakTep. JTH 3HAHHS CIIOCOOCTBYIOT MOHMMAHHMIO B3aWMOCBSI3M XUMHHU C APYTMMH HayKaMHd, PacKpbIBalOT €€ pojb B [MO3HABATEILHOU M
MPAaKTUUECKON eATEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKECHUS K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTUUECKUX MPUIIOKECHUH
XUMHUH, IOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO M JTMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIINBATD
MHQOPMAILUIO U MPUMEHSTh €€ JUIs TMOMOJIHEHHs 3HAHWH, pelleHHs] WHTEIJICKTYalbHbIX M JKCIIEPUMEHTANBHBIX HCCIENOBATEILCKUX 3a/ady. B menom
coJiepKaHue yueOHOro mpenmera « XUMHsD» JaHHOTO YPOBHSI M3yUSHHsI OPHEHTHPOBAHO Ha (hOPMHUPOBAHUE Y OO0YYAIOLIMXCSI MUPOBO33PEHUECKONH OCHOBBI
JUIs IOHUMaHUsI GUIIOCOPCKUX MACH, TAKUX KaK: MaTepHaIbHOE €AMHCTBO HEOPTaHMYECKOI0 U OPraHWYeCKOro MHUpa, 00YCIIOBIEHHOCTb CBOMCTB BEILECTB
UX COCTaBOM M CTPOCHHEM, I03HABAEMOCTh MPHUPOAHBIX SBICHUA MyTEM OKCIEPUMEHTa W pEIICHHS MPOTUBOPEUUil MEXIy HOBBIMU (akTaMu H
TEOPETUYCCKUMH TIPENNOChIIKAMH, OCO3HAHUE POJIM XWMHHM B PEIICHHM SKOJOTMYECKHX NpOOJIeM, a TakkKe MpodsieM cOepekeHUs! DHEPreTHYeCKUuX
PECypcoB, ChIPbs, CO3AaHUS HOBBIX TEXHOJIOTUH M MaTepHUasoB.

B nnane pemieHust 3ajad BOCIMTAHMS, PAa3BUTHSI M COLMAIM3ALIUM OOy4YarOMIMXCs MPUHSTHIE NMPOrpaMMOM M0 XMMHHU HOAXOIbI K ONPEIEICHUIO
COJIepKaHUsI M TIOCTPOCHUS MpeIMeTa TpeaycMaTpuBarOT (HOPMHUPOBAHWE YHHBEPCAIBbHBIX YYEOHBIX JEHCTBHH, MMEIOIIMX 0a30BOE 3HAYEHHUE ISt
PasInYHBIX BHJOB JCATEJBHOCTH: pELIeHHs NpolsieM, IOMCKA, aHaiu3a M 00padoTKM HH(GOpMALMH, HEOOXOIUMBIX MJISI NPHOOPETEHUs! OIbITa
NPaKTHYECKON U MCCIIEA0BATEIbCKOM JIESITEIbHOCTH, 3aHUMAIOILEH Ba)KHOE MECTO B IO3HAHUH XUMHH.

B mpaktuke mperojiaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs, TaK M Ha ypOBHE CpeaHEro oOImero oOpa3oBaHHs, NMPH
OTIpe/IeNICHUH COJIEP/KATeIbHOM XapaKTepUCTUKH 1eJield M3yueHUs TpeMeTa HalpaBieHHEeM MEepBOCTENIEHHOW 3HAYMMOCTH TPAAMIIMOHHO TPU3HAETCS
¢dopMHpPOBaHHE OCHOB XHMHUYECKOW HAyKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKOW MEsITEIbHOCTH 4YEJIOBEKa M KakK OJHOro W3
KOMIIOHEHTOB MHUPOBOH KynbTyphl. C METOIMYECKONH TOYKHM 3PEHHA TaKOW TMOAXOJ] K ONPEICNICHHIO IeJel W3ydeHUs IpeaMeTa SBISeTCS BIOJHE
OTIpaBJaHHBIM.

CoriacHo JaHHOW TOYKE 3PEHUS INIaBHBIMU LIEISIMU U3YUYEHUS MpeMeTa « XumMusa» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBisitoTcs:

- (hopMHUpOBaHME CHCTEMbl XMMHUYECKMX 3HAHWN KaK BaKHEHIIEH COCTABISIIONIICH €CTeCTBEHHO-Hay4yHOW KapTHHBI MHpa, B OCHOBE KOTOPOW Jiexkar
KITFOUEBbIC MMOHATHUS, (yHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XMMHUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE W MOHUMAHWE CYNIHOCTH JOCTYITHBIX 00OOIICHHIH
MHPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMIIEHUE C UCTOPHEN UX Pa3BUTHS U CTAaHOBJICHHUS;

- opMupoBaHKE U Pa3BUTHE MPEACTABICHUH O HAYYHBIX METOAAX MO3HAHMS BELIECTB U XMMUYECKUX PeaKuid, HEOOXOJUMBIX Uil TPUOOPETEHUS] yMEHHI
OpPMEHTHPOBATHCA B MUPE BEIIECTB M XUMUYECKHX SBICHUH, MIMEIOIIUX MECTO B TIPUPOJE, B IPAKTUYECKON U MIOBCEAHEBHOM KMU3HU;

- pa3BUTHE YMEHHH W CHOCOOOB JESTETHHOCTH, CBSI3aHHBIX C HAONIOJEHHEM M OOBSICHEHHEM XHMHUYECKOTO AKCIEPUMEHTa, COOJIOJICHHEM IpaBUII
0e301macHOro 0OpaIIeHus C BEIECTBAM.

Hapsny ¢ atum, conepkaTenbHas XapakTepUCTHKa Liesied M 3a7ad M3Y4YeHHs NpeAMeTa B IporpaMMe 10 XMMHM YTOUHEHAa M CKOPPEKTUPOBaHA B
COOTBETCTBUM C HOBBIMHU IIPMOPUTETAMH B CHUCTEME cpenHero ooiiero obpazosanus. CerofHs B IPENOAaBaHUU XUMHUU B OOJbIIEH CTENEHU OTAAETCS



MPEIMOYTEHUE PAKTUYECKOW KOMIIOHEHTE COJIEPKaHUsl 00YUYCHUs, OPUEHTUPOBAHHOW HA TIOJrOTOBKY BBITYCKHUKA 0011e00pa30oBaTeIbHON OpraHu3alluy,
BJIQJICIOIIETO HE HAOOPOM 3HaHUH, a PYHKIIMOHAIBLHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMCHHSIMUA aKTHBHOT'O TIOJYUYCHHS 3HAHUN U TIPUMEHEHUSI UX B
peanbHOM KU3HH IS pEIICHHS TPAKTUUCCKUX 3a/1a4.

B ¢Bsi3u ¢ 5THM TIpU M3yYeHUH TipeameTa « XUMUs JTJOMHHUPYIOIIEe 3HAUCHUE TPHOOPETAIOT TAaKUe [ENN U 33]1auH, KaK:

- ajanTanus oOy4YaroUIMXCs K YCIOBHUSM JMHAMUYHO Pa3BUBAIONIETOCS MUpPa, (POPMUPOBAHUE HHTEIUICKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
€aM0o00pa30BaHUIO, COTPYJAHUYECTBY, CAMOCTOSITCIBHOMY MPUHSTHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYAllMsX, CBSI3aHHBIX C
BEIIECTBAMU M UX MPUMECHEHHEM;

- (bopmupoBaHre y 00ydarOmUXCs KIFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUI), UMCIOIIUX YHUBEPCAIBHOE 3HAYCHHUE JIUIS PA3IMUYHBIX BUJIOB
JICATEIIbHOCTU: PEIIeHUsT TpoOJeM, MOUCKa, aHajau3a ¥ 00paboTku HMH(OPMAIMU, HEOOXOIUMBIX Il MPUOOPETCHHS ONbITA ACSTEIBHOCTH, KOTOpas
3aHUMAET BAKHOE MECTO B IMO3HAHWW XMMUH, a TAKXKE JUTS OLEHKH C MO3MIMH HKOJOTHYECKON OE30MacHOCTH XapaKkTepa BIHMSHUS BEIICCTB U XUMUYECKUX
MPOIIECCOB HA OPTaHM3M YeJIOBEKa U IPUPOJTHYIO CPeay;

- pa3BHUTHC I[I03HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYYarOIIUXCS: CIHOCOOHOCTH CaMOCTOSITEIBHO
npuoOpeTaTh HOBbIC 3HAHUS 110 XMMHUHU B COOTBETCTBHH C JKU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOB30BaTh COBPEMEHHBIC HH()OPMAIIMOHHBIC TEXHOIOTUH JIJIsI
MOWCKA ¥ aHaJli3a y4eOHOW U HAyYHO-MOMYJIIPHON HHPOPMALIUU XUMUIECKOTO COJICPIKAHUS;

- (opMUpOBaHUE U Pa3BUTHE y OOYYAIOIIMXCS ACCOLMATUBHOIO M JIOTMYECKOTO MBIIUICHUS, HAOIIOAATeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH,
KOTOPBIC 0Cc00€EHHO HCO6XOI[I/IMI>I, B YaCTHOCTH, IPH IIJIAHUPOBAHUU U TPOBCACHHUN XUMHNYICCKOI'O SKCIICPUMECHTA,

- BOCIMTaHHE y 00ydaromuxcsi yOeKkIEHHOCTH B T'YMaHHCTHUECKOW HATPABICHHOCTH XUMHH, € BAXKHOW POJH B PEHICHUH TIO0ATBHBIX MPOOIeM
paorvoOHAJIBHOI'0 IPUPOAOINOJIb30BaHUSA, IOIOJHCHUSA SHCPIETUYCCKUX PECYPCOB MU COXPAHCHUA IMMPUPOAHOIO pPAaBHOBECHA, OCO3HAHUA HCO6XOI{I/IMOCTI/I
6epe)KHOFO OTHOUICHUA K IMPUPOJAC U CBOCMY 310POBbBIO, a4 TAKIKE HpI/IO6pCTCHI/Iﬂ OIIbITa UCIIOJIL30BAHUA IMOJYUCHHBIX 3HAHUN JUIA TIPUHATHSA T'PaMOTHBIX
pEIICHHU B CUTYAIUSIX, CBA3aHHBIX C XUMHUYCCKUMU SIBICHHUSIMHU.

B yueOHOM TuiaHe cpejHero obmiero oOpasoBaHHs MpeaMeT «XUMUs» 0a30BOr0 YPOBHS BXOJHMT B COCTaB MpeJMETHOH oOnacti «EcTecTBeHHO-
Hay4YHbIC TTPEIMEThD». YHCII0 YacoB, OTBEAEHHBIX JUIsl M3yUYCHMsI XUMUHM Ha 0a30BoM ypoBHe 10 kiacca cpejiHero o0Iiero oopasoBanusi, coctariser 34 Jaca
(1 gac B HEememO).

)IeﬂTe.]'II)HOCTb yuuTeis € Yy4€TOM NporpamMmbl BOCIIUTAHUSA

I'paxnanckoe BocriuTanue (hopMHPOBaTH POCCUMCKYIO MPaXXKIaHCKYI0 HIEHTUYHOCTD, IPHHAMJIEKHOCTH K OOIIHOCTH rpaxaad Poccuiickoit
®eneparyu, k Hapoay Poccnu kak HCTOYHUKY BIacTH B PoccHiickoM rocyiapcTBe U CyOBEeKTY ThICSUSIeTHEN
POCCHUIICKO TOCYJapCTBEHHOCTH, U3yUCHUE U YBaXKCHHUE MPaB, CBOOO U 00s13aHHOCTEH rpaxkaanuHa Pocenu;

MaTPUOTHYECKOE BOCTIUTAaHUE BOCTIMTHIBATH JI000BB K POAHOMY Kpaio, PonnHe, cBoeMy Hapoay, yBakeHHe K ApyruM Hapogam Poccuu;
HCTOPHYECKOE MPOCBENIeHNE, POPMUPOBAHNE POCCHHCKOTO HAIMOHATIBHOTO HCTOPUYECKOTO CO3HAHNS,
POCCHICKOI KyIbTYPHON HJIEHTUYHOCTH;

JIyXOBHO-HPABCTBEHHOE BOCITUTAHUE BOCHUTHIBATh HA OCHOBE JTyXOBHO-HPABCTBEHHOM KYJbTYphl Hapo10B Poccuu, TpaJulIMOHHBIX PEJIUTUIA HAPOJOB
Poccuu, hopMupoBaHue TpaaulMOHHBIX POCCUHCKMX CEMEMHBIX IICHHOCTEH; BOCIIMTAHUE YECTHOCTH, J0OPOTHI,

MUJIOCEPIUs, CONICPEKUBAHUS, CIIPABEUTUBOCTH, KOJUICKTUBU3MA, IPYKEIFOOUS ¥ B3aMMOIIOMOIIIH, YBAXKCHUSI K
CTaplIMM, K IaMSATH MPEIKOB, HX BEPE U KYJIbTYPHBIM TPaaULUsIM;




3CTETHYECKOE BOCITUTAHNE (hopMHpOBaTH 3CTETHUECKYIO KyJIBTYPY Ha OCHOBE POCCHICKUX TPATUIIOHHBIX TyXOBHBIX [IEHHOCTEH, MPHOOIIATh
K JIy4ImM o0pasiiaMm OTeUEeCTBEHHOTO M MUPOBOT'O HCKYCCTBA;

(hH3uIecKoe BOCITUTAaHUE (hopMHpOBaTH KyIBTYPY 3J0POBOTO 00pa3a KU3HU M SMOIMOHAIEHOTO OJIarOIOTydusi — pa3BUBATh (hH3MUECKUE
CIOCOOHOCTH C YYETOM BO3MOXHOCTEH M COCTOSIHHSI 3I0POBBSI, HABBIKOB 0€30MaCHOTO MOBEJCHUS B TIPUPOTHON U
COILMATIBHOM Cpefie, YpE3BhIUaiHBIX CHUTYAIIHSX;

TPYZOBOE BOCITUTAHHE BOCHHUTHIBATh YBAXKECHHE K TPYAY, TPYIAIIAMCS, pe3yJIbTaTaM Tpyaa (CBOETO U APYTUX JIIOZCH ), OpHEeHTAIUS Ha
TPYAOBYIO ICATEIBHOCTb, MOTyUYeHUE MPO(ecChu, TNIHOCTHOS CAMOBBIPKECHUE B IIPOYyKTHBHOM, HPABCTBECHHO
JIOCTOMHOM TPyl B POCCHHCKOM OOIIIECTBE, HA JOCTIDKEHNE BBIIAIOIINXCS PE3yIbTAaTOB B IPO(PECCHOHATEHON
TeSITeIbHOCTH;

3KOJIOTMYECKOE BOCIIUTaHUE (hopMHPOBATH SKOJIOTHYECKYIO KYIBTYPY, OTBETCTBEHHOE, OEpeKHOE OTHOIICHUE K MIPUPOE, OKPYKAIOLICH cpesie
Ha OCHOBE POCCHUCKUX TPAIUIIMOHHBIX JYXOBHBIX [IEHHOCTEH, HABBIKOB OXPAaHBI, 3aIIUThI, BOCCTAHOBJICHUS
TIPUPOJIBI, OKPYKAFOIIEH CPebl;

BOCIIUTAHUE LIEHHOCTEH HAyYHOI'O BOCIIUTBIBATH CTPEMJICHHE K IIO3HAHUIO ce0s M IPYTUX JII0JAeH, IPUPOIBI U 00IIeCTBa, K MOIYYECHHUIO 3HAHUI,
MO3HAHUS Ka4yeCTBEHHOT0 00pa30BaHUs C Y4ETOM JINYHOCTHBIX HHTEPECOB U OOIECTBEHHBIX NOTPEOHOCTEH.

COJAEP/)KAHUE YYEBHOI'O ITIPEJMETA

Teopernyeckue OCHOBbI OPraHUYECKOl XMMHUHU

IIpeameT OpraHMYEcKOW XUMHHU: €€ BO3HMKHOBEHHE, Pa3BUTHUE W 3HAYEHUE B IIOJYYEHUM HOBBIX BELIECTB M MaTepuanoB. TeopHsl CTpOEHHUS
opranuueckux coeauHeHnid A. M. BytnepoBa, e€ ocHoBHble monoxeHus. CTpyKTypHbIE (POpPMyIbl OPraHMYECKHX BEIIECTB. | OMOJIOTHS, W30MEpHSI.
XuMHU4YecKas CBS3b B OPraHUYECKUX COCIMHEHUSAX — OAMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kinaccuUKaMM OpPraHUYECKHX BellecTB. HoMeHKIaTypa OpraHMYecKHX COCJMHEHHWH (CHCTeMaTHuecKas) M TPUBUAIILHBIE
Ha3BaHUS BAKHEHIINX IIPEICTaBUTEIIEH KJIACCOB OPraHNYECKUX BELIECTB.

OKCTepUMEHTaIbHBIE METO/IbI U3YYEeHHUS BEIIECTB U MX MPEBPALICHHIA: 03HAKOMJIEHHE ¢ 00pa3laMy OPraHNYeCKHX BEIIECTB M MaTepualaMd Ha WX
OCHOBE, MOJETHPOBAHHE MOJIEKYJI OPraHWYECKHX BEIIECTB, HAONIOEHHWE W OINHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIEHHIO OPTraHUYEeCKHX
BEIIECTB IIPH HarpeBaHuM (ITUIaBlieHHe, OOYTIMBAHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — MPOCTEUIINe MPEJICTABUTENN aKaHOB: (U3MUECKHEe U XUMHUYECCKHE CBONCTBA
(peakuny 3aMerIeHns ¥ TOPEHHs ), HAaXOXKJICHHE B IPUPOIE, TOTydeHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHUCCKHUI psl. DTHICH M NMPONWICH — MPOCTEHIINE MPEACTABUTEIN AIKEHOB: (PU3MUECKHE M XUMHYECKHE
CBOWCTBA (peaKLUK I'MIPUPOBAHNUS, TAJIOTCHUPOBAHUS, THAPATALIMH, OKUCIICHUS U IIOJIMMEPU3ALUHN), IOJIYYEeHUE U IPUMEHEHHE.




Ankanuensl: OyramueH-1,3 u MetunOyraamen-1,3: cTpoeHHe, BaKHEHIIME XWMHUYECKHE CBOWCTBA (peakmus mnojuMmepu3anun). llomydenwne
CHHTETHYECKOTO KaydyKa ¥ PE3NHBI.

AJKWHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUSCKHHA psI. AICTHWICH — TPOCTECUITHN NpPEeICTaBUTEIh AJIKHHOB: COCTaB, CTPOCHHE,
(u3nIecKre U XMMAYEeCKHe CBOMCTBA (PeaKIny THIPUPOBAHNS, TaJOTCHUPOBAHUS, THPATAIIH, TOPEHHUS), TOJTyIeHUE U IPIMEHEHNE.

Apensl. benzon: cocras, cTpoeHne, pU3NIeCKHe U XUMHUYECKHE CBOICTBA (peaklyy TaJOoreHHpPOBAHNUS W HUTPOBAHHUSA), MIOTYICHNE U MPUMEHEHHE.
Tonyon: cocmas, cmpoenue, usuyeckue u Xumuueckue ceoucmsed (peakyuu 2ai02eHupo8anuss U HUMpPOBAHUs), NoayyeHue u npumereHue. TOKCUIHOCTD
apeHoB. | eHeTnuecKas CBsI3b MEXKIY yIIEBOJOPOJAMH, TPUHAIICKAITAMH K PA3IMIHBIM KJIACCaM.

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB. IIpupoanstii raz u nomytHeie HedTsHBIE Ta3bl. Hed1h 1 e€ mponcxoxnenue. Crioco0s! nepepaboTku HedTH:
MIEPETOHKA, KPEKWHT (TepMHUYECKHUil, KaTamuTmdeckuii), muponms. [IpomykTsl mepepa®oTku HeTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KamMeHHBII yTroib ¥ MPOIYKTHI €T0 MepepaboTKH.

DKCTepUMeHTaIbHBIE METOBI M3yUYeHHs BEIIECTB M MX MPEBPAIEHUI: 03HAKOMIICHHE C 00pa3laMH IIACTMACC, KAYYyKOB M PE3HMHBI, KOJIICKIIUN
«Hedtp» m «Yromb», MomeTpOBaHUE MOJIEKYN YTICBOJOPOJIOB M TaIOT€HOIPOU3BOJHBIX, NMPOBEICHHE MPAKTUIECKON paOOThI: MONydeHHE STHIICHA U
U3Y4YEHHUE €ro CBOMCTB.

PacuérHeble 3agaun.

Brruricnenust mo ypaBHEHHIO XHMHYECKOH peakmuu (Macchl, 00bEMa, KOMMYECTBA MCXOMHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOIMIECTBY OAHOTO M3 UCXOMHBIX BEIIECTB MIIA MPOIYKTOB PEAKITUH).

Kuciopoacoaep:kaniue oprannyecKue coeTuHEHUs

[IpenenpHbIE OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTpPOeHHE, (PM3MYECKHE W XUMHUYECKHE CBOMCTBA (peakiny C aKTUBHBIMH METaJUIaMH,
raJoreHOBOOPOIaMH, TOpeHHe), TpuMeHeHne. Bomopo/iHbIe CBSA3M MEX Ty MOJIeKyJIaMy CIUPTOB. JlelicTBIE METaHOJa U 3TAaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaTtoMHbIe CHHPTHL. OTHICHIVIMKONL M TIUIEPHH: CTpOeHHe, (QH3MYeCKHe M XHUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO WICIOYHBIMH
MeTaJlJIaMH, Ka4eCTBEHHAs peakliisg Ha MHOTOaTOMHBIE CIIUPTHI). [leiicTBre Ha opranu3M denoseka. [[puMeHeHue rivmepuHa U 3TUICHTIIUKOJIS.

®DeHoIT: CTpOeHHE MOJIEKYJIbI, PU3NUECKIE U XUMHYEeCKHe CBOMCTBA. TOKCHYHOCTH (heHONa. [Ipumenenve gpenona.

Anpnierunbl 1 kemownvl. DopManbaeruy, aneTaibIerua: CTpoeHne, GU3nYeckue u XMMUYeCKUe CBONCTBA (peaky OKUCIICHUS M BOCCTaHOBJICHUS,
KayeCTBEHHbIE PEaKIiH), TIOTyIeHUE U IPUMEHEHNE.

OHOOCHOBHBIE TIpe/iebHbIC KapOOHOBBIE KUCIOTHL. MypaBbHHAsI M YKCYCHAsI KUCIIOTBI: CTPOCHHUE, (PU3MUYECKHEe U XUMUYECKUE CBOMCTBA (CBOMCTBA,
obmime i Kiacca KHCIOT, peakius dTepU(HKAIWK), MONydeHue W npuMeHeHue. CTeapuHOBas W OJIEMHOBAsl KUCIIOTHI KaK TMPEACTABUTEIH BBICIIHX
KapOOHOBBIX KHCIIOT. MBLIa Kak COJIM BRICIINX KapOOHOBBIX KHUCJIOT, MX MOIOIIEe JeiiCTBHE.

Crnoxable 3QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [Waponu3 cinoxHbiX 3¢upos. Kupbl. ['maponu3 xupos. [IpuMeHeHHE KHUPOB.
buonorunyeckas posib xKUPOB.

YrneBojpl: coctas, KiaccHDUKAIU yriieBoJ0B (MOHO-, M- U TOJMcaxapuabl). [I0Ko3a — MpocTeHmii MOHOCaXapHl: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (pU3NYecKne W XMMHUYEeCKHue CBOWCTBa (B3ammojeiicteue ¢ runpokcugoMm menu(ll), oxkucimenue amMmmuagHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHUE, OPOKEHHUE TIIFOKO3bI), HAXOXKICHUE B IPUPOJIE, IPUMEHEHHE, OHoornieckas poib. @oTocunres. dpykTo3a kKak H30Mep TIIFOKO3BI.

Kpaxman n nenmronosa Kak nprupoaHble moduMepsl. CTpoeHHe KpaxMana U HeJuTio036l. Ou3ndeckre 1 XMMUYeCKHe CBOWCTBA KpaxMana (THAPOJIH3,
Ka4yeCTBEHHAsl PEakIHsl C HOI0M).

OKCIIepUMEHTAIbHBIE METO/Ibl U3YyUYCHHUS BEILECTB U X IPEBpalleHuil: IpoBeaeHue, HaOII0IeHUE U OIIMCaHHE JeMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHbBIC PEAKLIUU OJHOATOMHBIX CIIUPTOB (OKUCIIEHHE 3TaHOoa okcuaoM Meau(1l)), MHOroaToMHBIX CIIUPTOB (B3aUMOAEHCTBHE TTIMLIEPHUHA C



ruapokcuaoM Memu(Il)), ampaerumoB (oKMcIeHHE aMMHAYHBIM pacTBopoM okcuma cepebpa(l) m rumpokcumom menu(ll), B3ammomelicTBue Kpaxmaia C
MOJIOM), TIPOBE/ICHNE TPAKTUIECKON padOTHI: CBOMCTBA PAacTBOPA YKCYCHOM KHCIIOTHI.

PacuérHeble 3agaun.

Brruricnenust mo ypaBHEHHIO XHMHYECKON peakmuu (Macchl, 00bEMa, KOTUYECTBA MCXOMHOTO BEMIECTBA WM MPOAYKTA PEAKIMH IO M3BECTHBIM
Macce, 00bEMY, KOIMIECTBY OAHOTO M3 MCXOMHBIX BEIIECTB WM POIYKTOB PEAKITHH).

A3oTcoepKaIme OpraHnIecKie COeTNHEHISL.

AMPHOKHUCIIOTHI Kak aM(OTepHBIE OpraHWYecKHe coeAnHeHWs. DU3NYEeCKHe M XMUMHYECKHEe CBOIMCTBA aMHHOKHCIOT (Ha MpUMepe TIIHINHA).
Buonornyeckoe 3HaueHre aMUHOKHUCIOT. [lenTupl.

benku xak mpupoaHbIe BEICOKOMOJIEKYIISpHBIE coefnHeHus. [lepBudHas, BTOprYHAs M TpeTHYHAs CTPYKTypa OeKoB. XMMHYECKUE CBONCTBA OEITKOB:
TUAPOIU3, IEHATYpalHs, KaYeCTBEHHBIC PEAKIINH Ha OSITKH.

DKCTepUMeHTaIbHBIE METOBI U3YYCHHUS BEIECTB U MX MPEBPAICHAN: HAOIOIEHIE W OMTUCAHNEe IEMOHCTPAIMOHHBIX ONBITOB: JICHATYparus OeJIKOB
TIPH HATPEBaHUH, IBETHBIE PEaKIINN OEIIKOB.

BbicokoMoJieKy/IsipHbIE COeTUHEHUS

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJSPHBIX COCTUHEHHII: MOHOMEpP, TOJHMEp, CTPYKTYpPHOE 3BEHO, CTENEHb ITOJIMMEPH3AIHNU, CPEIHSS
MoIekysapHas Macca. OCHOBHBIE METOIBI CHHTE3a BEICOKOMOJIEKYIISPHBIX COSTUHEHHIA — MTOJTMMEPH3AIIHSI ¥ TOJTUKOH ICHCAIIHS.

DKCTepUMEHTaIbHBIE METOABl M3y4YeHHs BEIIECTB M WX IMPEBPALICHUA: O3HAKOMIIEHHE C 00pa3laMu NPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH,
TIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MEXIpPEIMETHBIX CBS3€H MPH H3yYCHHHM OpraHudeckoil xuMuu B 10 Kjacce OCYIISCTBISETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIUX
C€CTCCTBCHHO-HAY4YHbIX HOHHTI/If/i, TaK U HOHHTHﬁ, ABJIAIONIUXCA CUCTEMHBIMU JIA OTACIIBHBIX IMPEAMETOB €CTCCTBECHHO-HAYYHOT'O UKJIA.

OO01Me eCTeCTBeHHO-HAYYHBIC TMOHSATHUS: SBJICHHE, HAy4YHBIH (DAaKT, TMIIOTE3a, 3aKOH, TECOPHS, aHAJIW3, CHHTE3, Kiaccu(UKalus, MepUOIUIHOCTD,
Ha0IIoICHIE, U3MEPECHHE, DKCIIEPUMEHT, MOJICITUPOBAHUE.

®dusnKa: MaTepHsi, SHEPTHS, MacCa, aTOM, JIEKTPOH, MOJIEKYJa, SHEPTETUUECKUIA yPOBEHB, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(l)I/ISI/I‘IeCKI/Ie BCJIMYUHBI U €AVMHUIIBI UX U3MCPCHH.

buonorus: kierka, opraHu3M, ouocgepa, 0OMEH BEUISCTB B OpraHu3Me, POTOCHHTE3, OMOJOTMUEeCKU aKTUBHBIC BellecTBa (OCNKH, YIIIEBOIbI, XKUPHI,
(bepMeHTHI).

I'eorpadus: MuHepabl, FOpHBIE TOPO/IBI, TOIE3HBIE HCKOIIAEMbIe, TOIUIUBO, PECYPCHI.

Texnonorus: IMUIIEBBIC TPOAYKTHI, OCHOBBI PAIIMOHAJIBHOT'O IMUTAaHUA, MOIOIIUE CPEACTBA, JICKAPCTBECHHBIC U KOCMECTUYCCKUEC ITPEIIapaThl, MaTCpUalibl
N3 UCKYCCTBCHHBIX U CUHTCTUYCCKNX BOJIOKOH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O IPEJIMETA HA BA3OBOM YPOBHE

JIMYHOCTHBIE PE3YJIBTATDBI
®I'OC COO ycranapnuBaeT TpPeOOBaHHMS K pe3ysibTaTaM OCBOCHHUS OOYYaIOIIMMUCS IIPOrpaMM CPEIHEro o0Iero oOpa3oBaHHs (JIUYHOCTHBIM,
MeTaIpeIMEeTHBIM H TIPeJIMETHBIM). HayuHo-MeTorueckoll OCHOBOM JIJisl pa3paboTKH TIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHUS ABJISAETCS] CUCTEMHO-JIEATEITLHOCTHBIA TIOAXO/.



B cooTBeTCTBHU C CHCTEMHO-IESITEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YpPOBHE
CpemHero o0mero o0pa3oBaHus BBIIEIICHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHWE 00YYArOIUMUCS POCCHICKOHN IPaKIAHCKON HIEHTHIHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIHPHOCTH U CAMOOTIPEAEIICHHIO;

HaJIMYHe MOTHBAINH K O0YIEHHIO;

[[eJICHAIPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JMYHOCTA HAa OCHOBE KIFOYEBBIX IIEHHOCTEW W MCTOPHUYECKHX TPaAWIHi 0a30BOW HAYKH
XHMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIINXCS PYKOBOJICTBOBATHCS B CBOEH JESITENHHOCTH IIEHHOCTHO-CMBICIIOBBIMHA YCTAHOBKAMH, MPHUCYIIUMHU
IIEJIOCTHOH CUCTEME XUMHUYIECKOTO 00pa30BaHus;

HaJIM4YHe MPaBOCO3HAHUS IKOJIOTHUECKONW KyIBTYPhl U CIOCOOHOCTH CTaBUThH LIEH U CTPOUTH )KU3HEHHBIE TJIAHbI.

JImgaHOCTHBIE Pe3yNbTaThl OCBOSHUS TMpeaMeTa «XHUMUSD) JOCTHTAIOTCS B €IMHCTBE YUSOHOW M BOCIIUTATENFHOW NEATEIBHOCTH B COOTBETCTBUH C
TYMaHUCTHYECKAMH, COIMOKYIBTYPHBIMH, ITYXOBHO-HPABCTBEHHBIMH IEHHOCTSMH W HJAeaJaMH POCCHICKOTO TPakIAaHCKOTo oOIIecTBa, MPUHSATHIMH B
o0IecTBe HOPMAMH ¥ TPaBUJIAMH TOBEICHHS, CIIOCOOCTBYIOIIMMHE TPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yJaronmxcs.

JImgaHOCTHBIE pe3ynbTaThl OCBOCHHS TpeaMeTa «XHUMHUS» OTPAXKAIT c(HOPMHUPOBAHHOCTH OIBITa TO3HABATEIHHON M MPAKTHYECKOW IESITEIHHOCTH
00y4aronmxcs Mo peau3aliy MPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOro BOCHIMTAHMS:

OCO3HaHUs 00YYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPaB U 00s3aHHOCTEH, YBRKEHHS K 3aKOHY U TIPAaBOTIOPSIKY;

MPEACTABICHUS O COLUAJIBHBIX HOPMax U NPABUIIAX MEKIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUECKOH JIEATSIILHOCTU NPU CO3/IaHNUU YIEOHBIX IPOCKTOB, PELICHUH YUCOHBIX U TI03HABATEIBHBIX 33/1a4, BBITIOJIHEHUH
XUMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M aPTyMEHTBI JPYTUX MPH aHAIM3E Pa3IMUHbIX BUIOB YYCOHOM e TCIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS !

[IEHHOCTHOTO OTHOIICHHUS K UCTOPUIECKOMY H HAYYHOMY HACJICTUI0 OTEYECTBEHHON XIUMUH;

YBaXXEHHUSI K TIPOIIECCY TBOPUECTBA B OOJACTH TEOPHH W NPAKTUYECKOTO NMPUMEHEHUS XWMHH, OCO3HAHHUS TOTO, YTO JIOCTM)KCHHUS HAayKH €CTh
pe3yabTaT JUTMTEIBHBIX HAOIIOICHHIA, KPOITOTIUBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSIHHOTO TPY/ia YYEHBIX U IPAKTUKOB;

WHTEpeca W TO03HABATEIHHBIX MOTHBOB B IIOJYUCHHH W TIOCIEAYIOIIEM aHain3e HWHGOPMAIMH O TEPEAOBBIX TOCTIDKCHUSX COBPEMEHHOU
OTE€UYECTBEHHON XMMUHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHUS;

CIIOCOOHOCTH OILIGHWBATh CUTYallMH, CBS3aHHBIC ¢ XUMHUYECKHUMHM SBJACHHSIMH, ¥ IMPHUHUMATh OCO3HAHHBIC PELICHUS, OPUSHTHPYSCh Ha MOPAaIbHO-
HPaBCTBEHHBIEC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE TOBEICHHE M MOCTYIKH CBOWIX TOBAPHIIEH C MO3WUIMN HPABCTBEHHBIX U MPABOBHIX HOPM M OCO3HAHHE ITOCIIEICTBHI
JTUX MOCTYIKOB;

4) ¢popMHUPOBaAHUS KYJIbTYPbI 310POBbSI:

MOHUMaHUS [IECHHOCTEH 370pOBOTr0 U 0€30MacHOro 00pas3a KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOIICHHSA K COOCTBEHHOMY (DPM3MYCCKOMY H
MICUXUYECKOMY 3/I0POBbIO;



co0uIt0IeHUS IIPaBUII 6€30I1aCHOr0 OOPAIIEHNUS C BEIIECTBAMHU B OBITY, IIOBCEIHEBHOM JKU3HU U B TPYAOBON AEATEIILHOCTH;

NOHUMAaHUS LIEHHOCTHU MpPaBUJ WHIMBUAYAJIBHOI'O U KOJJIEKTMBHOIO O€30IIaCHOTrO IOBEJCHMS B CHUTYaLUsX, YIPOXKAIOLIMX 3J0POBBIO U KU3HHU
JIIONICH;

OCO3HAHHS TIOCJIEACTBUI U HENIPUATHSI BPEIHBIX IIPUBBIYEK (YIIOTPEOICHUS aJIKOTr OIS, HAPKOTHUKOB, KypeHHUS);

5) Tpy10BOrO BOCIIMTAHMA:

KOMMYHHMKATUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIENOBATENbCKON NESTENbHOCTH, OOIINECTBEHHO IIOJE3HOM, TBOPYECKOHM M JAPYTHX BHAAX
JIeATENBHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4acTHE B PEIIEHNH NPAKTUUECKUX 3a/1a4 COLMAIbHON HAIIPaBICHHOCTH (B paMKax CBOETO Kjacca, LIKOJIbl);

HHTEpeca K MPaKTUIECKOMY M3YUYEHHUIO podeccuil pa3IuyHOIo poja, B TOM YHCiie Ha OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XMMUY;

YBa)KEHUS K TPYAY, JIOIIM TpyJa U pe3yabTaTaM TPYyAOBOM NEATENBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYaJIbHOM TpaeKTopuu oOpazoBaHMs, Oyayuieil mpodeccuu u peaau3anndyd COOCTBEHHBIX XHU3HEHHBIX
IUTAHOB C Y4ETOM JINUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB M NOTPEeOHOCTEH 00111ecTBa;

6) 3K0J1I0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH LENeCO00Pa3HOro OTHOUICHUS K IPUPOE, KaK UICTOUYHHUKY CYILECTBOBAHMS XXKU3HU HA 3eMIIE;

MOHUMAaHUS TJIOOAIBHOIO XapakTepa JKOJOTMYECKHX HpoOseM, BIMSAHUS SKOHOMHYECKHX MPOLIECCOB HAa COCTOSIHHWE MPUPOAHOM M COLMAIbHOMN
Cpensl;

0CO3HAaHUS HEOOXOAMMOCTH HCIOIb30BAHUS JOCTIKEHUH XUMHH TSl PELLICHHS BOIIPOCOB PALMOHAIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOT'O HENPUSATHS AEHCTBUH, NPUHOCAIINX Bpe OKpPY’KalOIIeH MPUPOAHOMN cpefie, YMEHHUs IPOrHO3UPOBATH HEOJIArONPHUSTHBIE 3KOJIOTHYECKUE
MIOCJIEJICTBUS IPEANPUHUMAEMBIX JEHCTBUN U NIPEIOTBPALLATD UX;

HaJM4Msl PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KyJIbTYPBI, OIbITa AECSTEIBHOCTH 3KOJIOTHYECKOM HAIIPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCSI MU B TIO3HABATEIHHON, KOMMYHHUKAaTUBHOW M COLIMAIBHOMN MpPAaKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO MPOTHBOCTOSTH HAEOJIOTHU
xeMopoouu;

7) IEeHHOCTH HAYYHOT O MO3HAHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON TIPAKTHKH;

MOHUMAaHUs CIIeNU(PHUKH XUMHUH KaK HayKH, OCO3HAaHHUS € poju B (QOPMUPOBAHHU PAIIMOHATHHOTO HAYYHOTO MBIIUIEHHS, CO3AaHUH IEJIOCTHOTO
MIPEJICTaBIEHUS 00 OKPY’KAIOIIeM MUPE KaK O €MHCTBE MPUPOIBI M YEIOBEKA, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U PEeLIeHUH MPOOIIeM COXpaHEeHHs
IIPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO00 3HAYUMOCTH XUMHUH JJII COBPEMEHHON ITUBMIIM3AINN: B €€ TYMaHUCTHYECKOW HAIPaBIEHHOCTH M BaXKHOM POJIM B CO3/IaHUN
HOBOI 0a3bl MaTepHaNbHOU KyJIbTYPhI, PEIICHUHU TIIOOANBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPhEBOW, SHEPTeTUUECKOM, TTHIIEBOH H
9KOJIOTHYECKON 0E30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, 00ECIIEYCHUN YCIOBUI YCIENTHOTO TPyJa U IKOJIOTUYECKH KOMQOPTHOW KHU3HH KAKIOTO UIeHA
00111eCTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTU: TIOHMMAaHHs CYIIHOCTH METOJIOB TIO3HAHHS, HWCIOJb3YyEeMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
WCIIOJIB30BaTh MOJy4YaeMble 3HAHUS JUIA aHaIN3a W OOBSCHEHHS SIBICHUH OKPYXKAIOIIETO0 MHpa M MPOUCXOAAIIMX B HEM W3MEHEHWH, YMEHHS HAeJaTh
000CHOBaHHBIE 3aKITIOYCHHUSI HA OCHOBE HAYYHBIX (DaKTOB U MMEIONIMXCS JaHHBIX C IENbIO TOIYyYeHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCIIOIb30BaTh XMMUUECKUE 3HAHUS VIS PELICHUs IIPOOJIEM B PEANIbHBIX AKU3HEHHBIX CUTYalLlUsAX;

UHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON NESITEIbHOCTH;



TOTOBHOCTH U CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpPa30BAHUIO, K AKTHBHOMY ITONYYCHHIO HOBBIX 3HAHWUU 10 XUMHUH B
COOTBETCTBHH C XKH3HCHHBIMH MOTPEOHOCTSIMU;
WHTepeca K 0COOEHHOCTSIM TPy/la B pa3UYHbIX cepax mpodeccnoHaTbHON AeITeTbHOCTH.

METAINPEJMETHBIE PE3YJIbTATbBI

MerTamnpenMeTHble pe3yabTaThl OCBOCHHUS YUeOHOTO MpeaMeTa « XUMUs Ha yPOBHE CpelHEero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMBbIe U1 (DOPMHUPOBAHUS MHPOBO33PEHHUS OO0YUAIOIIMXCS MEKAUCUHUIUIMHAPHBIC (MEXIpEIMETHbIE) OOIIEHAYYHBIC MOHATHS, OTpasKaroline
LEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U crienn(UKy METOIOB MO3HAHMSI, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUs, SBJICHUE,
npolecc, CUCTeMa, HaydHBIH (PaKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBaHHE, HAOIIOACHUE, U3MEPEHHE, SKCIEPUMEHT H
Jpyrue);

YHHUBEpCaNbHbIE yaeOHbIe NEeHCTBUS (ITO3HABaTeNbHBIC, KOMMYHUKATHBHBIE, PETYISTHBHBIE), oOecreunBaromue GopMupoBanie (QyHKIIMOHATHHON
TPaMOTHOCTH U COLIMATBbHON KOMITETCHLIUH 00yYaroIuXcs;

CHOCOOHOCTH O0Y4YaIOIIMXCS HCIIOIb30BATh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUSI U YHUBEPCAJIbHbIC yUeOHbIC ACHCTBUS B
MO3HABATEIBLHON U COLUATbHON MTPAKTHUKE.

MertamnpenMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCAJIBHBIMH YYEOHBIMHM I1O3HABATENbHBIMU, KOMMYHUKATHBHBIMA U PETYJISTHUBHBIMU
NEUCTBUSIMU.

OgiiaieHHe YHUBePCAIbHBIMH Y4eOHbIMHU 103HABATEIbHBIMM AeiCTBUAMU:

1) 6a3oBble JIOorMYeCKHe TelicTBUS:

CaMOCTOSITETIbHO (POPMYITMPOBATEH U AKTYaIM3UPOBATh IPOOIIEMy, BCECTOPOHHE €€ paccMaTpHBaTh;

OTIpeNeNIATh LEeNU AEATSIFHOCTH, 3aJaBasl IapaMmeTpbl M KPUTEPUH HX JOCTIKEHHS, COOTHOCHUTbH PE3YJIbTaTbl AEATENBHOCTH C IOCTABICHHBIMHU
LEISIMH;

UCIIOJIB30BaTh NPH OCBOCHWU 3HAHMK NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATh XapaKTepHbIE NPU3HAKH TMOHATUN M YCTAHABJIMBaTh MX
B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHA AJIS1 OOBSCHEHUS OTAENBHBIX (DAKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHU 7SI KIIacCU(MKALIMU BEILIECTB U XUMHUYECKUX PEAKIINH;

yCTaHaBIUBAaTh IPUYNHHO-CIIEICTBEHHBIE CBSI3M MEXy N3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKACHUs (MHAYKTUBHBIC, EIyKTUBHBIC, 10 aHAIOTUH), BBISBIISATh 3aKOHOMEPHOCTH U NMPOTHBOPEUHS B PACCMATPHBAEMBIX
ABJICHUAX, (POPMYJINPOBATH BBIBOJBI U 3aKIIOYCHNUS;

NPUMEHSATH B IPOLECCE MO3HAHUS, UCTIONb3YeMble B XMMUU CUMBOJIMUYECKHE (3HAKOBBIE) MOJIENH, IIPeoOpa3oBbIBaTh MOAECIbHbIE MPEACTABICHUS —
XUMHAYECKUH 3HaK (CHMBOJ) 3J€MEHTa, XHMHUUYecKas (opmyiia, ypaBHEHHE XHMHYECKOW DPEaKUUU — IpH PEIIeHUH Y4YeOHBIX I03HABATEJIBHBIX H
IMPAKTHYCCKUX 3a/Jad, IMPUMCHATb Ha3BaHHBLIC MOJCJIBHBIC MPEACTABICHUA IJIS BBIABICHUA XapPaKTCPHBIX NPU3HAKOB M3y4YaC€MbIX BCIICCTB U XUMHYCCKUX
peaxiui.

2) 6a3oBbIe HCCIeI0BATEILCKHE I€iHCTBUA:

BJIaACTb OCHOBAMH METOJ0B HAYYHOT'O IMO3HAHUA BEIIECTB U XUMHUYCCKUX pealcum‘/'l;

GopMynHMpoBaTh LENM W 3aJaYd HMCCIEIOBAaHMSA, HCIOJIb30BATh MOCTABIEHHBIE M CAMOCTOSATENBHO C(HOPMYIHMPOBAHHBIE BONPOCHI B KauecTBE
MHCTPYMEHTA IT03HAHUS U OCHOBBI JUUIs (POPMHUPOBAHUS TUIIOTE3HI 110 IPOBEPKE PABUIIBHOCTH BBICKA3bIBAEMBIX CY>KICHUI;



BJIJIeTh HAaBBIKAMH CaMOCTOSATEIBHOTO IUIAHMPOBAHUS M MPOBEACHUS YYCHHYECKHX SKCIECPHMEHTOB, COBEPIICHCTBOBATH yMEHMs HAOIIOAATh 32
XOZIOM IPOILECcCa, CaMOCTOSTEIbHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (hopMyarpoBaTh 00OOIIEHHUS U BBIBOABI OTHOCUTEIBHO JAOCTOBEPHOCTH PE3YJIbTATOB
HCCIICIOBAHNUS, COCTaBJIATE OOOCHOBaHHBINM OTYET O MPOJeIaHHOM padorTe;

nproOpeTaTh OIBIT YYEHHUYECKONW HMCCIEAOBATENIbCKON M MPOEKTHOH IESITEeNbHOCTH, HPOSBISTh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIBHOMY
MIOMCKY METOOB PEIICHHS IPAKTUUECKUX 3a/1a4, IPUMEHEHHIO Pa3JIM4YHbIX METOJ0B IIO3HAHMUS.

3) pa6oTa ¢ undopmManmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(pOpManuu (Hay4dHO-IOMYJISIpHAs JUTEpaTypa XUMHUYECKOIO COAEPKaHMA, CIPaBOYHBIE 1OCOOUS,
pecypcsl UMHTepHeTa), aHanM3UpoBaTh HH()OPMALMIO Pa3IMYHBIX BUAOB U (GOPM MPEACTABICHUS, KPUTHYECKU OLCHHMBATh €€ JOCTOBEPHOCTh H
HETPOTUBOPEUNBOCTb;

(bopMynupoBaTh 3alpoChl U MPUMEHSTh Pa3IUYHbIE METOIBI IPU MOUCKE U 0TOOpe MHPOpMaK, HEOOXOAUMON ISl BHIIOJIHEHUS YI€OHBIX 3a/1a4
ONIPEAENEHHOTO THUIIA;

nproOpeTaTh OMBIT UCTIOIB30BaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOIOTUH U PA3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BEIOUPATh ONITUMANBHYIO (hOpMY MPECTaBICHUS HHPOpMAIHH (CXeMBIL, TpapuKH, TUarpaMMbl, TAOIHIIBL, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayecTBE CPEACTBA MpH paboTe ¢ XMMUYECKOW HH(OpMaIeld: NPUMEHATh MEXNpeaMeTHble (pusndyeckue u
MaTeMaTH4YeCKHUe) 3HAKH U CUMBOJIBI, OPMYJIBI, a00peBHUATYPHl, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOIMYECKHE CPEICTBA HATIISIIHOCTH.

OgJiaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU AeiCTBUAMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)KIaeMOM TEeMbI B XOA€ AMAJOra W/MiM JUCKYCCHH, BBICKa3bIBaTh MIEH, (GOPMYJIMPOBATH CBOU NPEAJIOKEHUS
OTHOCHUTCIIbHO BBIIIOJTHCHUA Hpe[LHO)KeHHOﬁ 3aJ1a4u,

BBICTYIIaTb C HpeSeHTaHHeﬁ PE3YILTATOB MMO3HABATEIILHOM JACATCIIBHOCTH, MOJYUYCHHBIX CaAMOCTOATCIBHO WM COBMECTHO CO CBEPCTHUKAMU IIPpU
BBITIOJTHEHUH XUMHYECKOTO JKCIIEPUMEHTa, MPAKTUIECKOW pabOTHI MO HCCIIEJOBAHUIO CBOWCTB M3YyYaeMbIX BEIECTB, pealln3alliii Y4eOHOTrO MpOeKTa H
(hopMyJIUPOBATh BBIBOBI 110 PE3YJIbTaTaM MPOBEIEHHBIX UCCIICIOBAHMI TyTEM COTJIACOBAHUS MO3UIIMNA B X0Z€ 00CYKIeHHUS 1 00MEHa MHEHUSIMHU.

OgiaieHHe YHMBEPCAIBHBIMH PeTyJSITHBHBIMH IeiCTBHAMU:

CaMOCTOSITETIbHO TIAHUPOBATh U OCYIIECTBIISTH CBOIO MO3HABATENLHYIO JCATENBHOCTD, ONpeAeiss e€ el W 3a/a4i, KOHTPOJIUPOBAaTh U TI0 Mepe
HEOOXOJIUMOCTH KOPPEKTHPOBAThH MMpeJlaraeMblii alrOPUTM JEWCTBUI TPW BBHIMOJHEHHH YYeOHBIX M HMCCIEOBaTENLCKUX 3aj]ad, BhIOMpaTh HauOosee
3¢ GEKTUBHBIN CNIOCO0 WX PEHICHHUs C YUETOM MOTyYeHUs] HOBBIX 3HAHUI O BEIIECTBAX M XHMUYECKUX PEaAKITUSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH AEATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOIICHKH.

HPEJMETHBIE PE3YJIBTATDI

IIpenMeTHBIE pe3ynbTaThl OCBOCHHUS Kypca «OpraHndeckas XUMHSD» OTPaXaroT:

c(hOpMHPOBAHHOCTh TPEACTABICHUH O XMMHYECKOM COCTABISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, POJM XMMHH B TIO3HAHWUHU SIBICHUI
npupobl, B (GOPMUPOBAHUM MBIIUICHHUSI U KYJIbTYPbl TUYHOCTH, €€ (PYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOMMO JUIsS PENICHUs] TIPAKTHUYECKUX 3a/1a4d U
9KOJIOTUYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOI Cpeie;

BJIaJICHUE CUCTEMOM XMMHUUECKUX 3HAHUH, KOTOpasl BKJIIOYAET: OCHOBOIIOJIAraOIUe MOHATHS (XUMUUECKUNA 3JIEMEHT, aTOM, 3JIEKTPOHHAasi 000J10YKa
aToMa, MOJIEKYJa, BAJIEHTHOCTb, RJIEKTPOOTPULIATEILHOCTh, XUMHUECKasl CBsI3b, CTPYKTYpHast ¢opMmyiia (pa3BEpHyTas U COKpalLIEHHAs), MOJb, MOJIIpHAs
Macca, MOJISIpHbII 00BEM, yIIIepOAHbIN cKeleT, GYHKIMOHAIbHAS IPYIIIa, paJAuKal, H30MEpHs, H30MEpbI, TOMOJIOIMUECKUH Psill, TOMOJIOTH, YTJIEBOJOPOAbI,



KHCJIOPOJ M a30TCOJAEPIKAIUEe COCIUHEHUSI, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHMs); TEOPUH U 3aKOHBI (Teopus
CTpoeHusl opranumdeckux BemectB A. M. bBytnepoBa, 3akOH COXpaHEHHs MacChl BEILECTB); 3aKOHOMEPHOCTH, CHUMBOJIHMYECKHUN S3BIK XUMMHU;
MHPOBO33PEHUYECKHE 3HAHUS, JIe)KAIIMEe B OCHOBE IOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTH XMMUYECKUX SBJICHHH, (DAKTOJIOIMYECKHE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUH U 0€30II1aCHOM HCIIOIb30BAHUH BaXKHENIINX OPraHMUECKUX BEIIECTB B OBITY U MPAKTUYECKOM NESITEIbHOCTH YEII0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHMH BBIIBIISATH XapaKTEpPHbIE NPU3HAKU MOHATHH, yCTAHABIMBAaTh MX B3aWMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIHE
MOHATHS IIPY ONHCAHUH COCTaBa, CTPOCHUS U NPEBPAIEHUN OPraHNYeCKUX COEANHEHNH;

c(hOpPMHUPOBAaHHOCTh YMEHHUI HCIIONb30BATh XMMUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS MOJEKYJSIPDHBIX W CTPYKTYpHBIX (pa3BEPHYTOH,
COKpaIEHHOM) (OpMyJI OPraHMYECKHX BELIECTB M YPaBHEHUI XMMHUYECKHX PEaKLUWH, W3rOTaBIMBATh MOJEIH MOJICKYJ OPraHWYECKUX BEILECTB IS
WITIOCTPALIUU UX XMMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPHUHAAJICKHOCTh M3YUYEHHBIX OPIaHUYECKUX BEIIECTB 10 UX COCTABY U CTPOCHHIO K ONpEAeIEHHOMY
KJIaccy/Tpymnie COeIuHEHUH (YIriIeBOAOPOXABl, KUCIOPOA M a30TCOAECPIKAILINE COCTUHEHUS, BBICOKOMOJICKYIAPHbIE COSAMHEHHMS), AaBaTh UM Ha3BaHUS IO
cucremarndeckoii Homenkiatype (IUPAC), a Taxke npuBOAWTH TPHUBUAIBHBIE HA3BaHUS OTHCNBHBIX OPraHMYECKHX BEILIECTB (3TUIEH, MPOMIMJIICH,
alleTUIEH, STWICHTTIMKOIb, TIMLEPUH, (eHo, GopMaIbIerul, aueTaabIerull, MypaBbUHAs KICIOTa, YKCYCHas! KUCIIOTa, OJICMHOBAsI KUCIIOTA, CTEAPHHOBAS
KHUCJIOTA, TJTI0K033, hPyKTO3a, KpaxMal, LEeJUTI0II03a, TIUIHH);

c(hOpMHUPOBAHHOCTH YMEHHSI ONPENENIATh BUIbl XUMHUUECKON CBSI3M B OPTaHMUECKUX COEIMHEHUIX (OAMHAPHBIC U KPAaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS NMPUMEHATH MOJOXKEHHUSI TEOPUU CTPOEHHUs opraHmueckux BemectB A. M. BytnepoBa anst oObsiCHEHHS 3aBUCHMOCTH
CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHSI MacChl BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh COCTaB, CTPOEHHE, (PU3MUECKHUE W XMMHUYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OpPraHMYECKWX BellecTB (MeTaH, 93TaH, JTHIEH, IPOIWJICH, aleTWIeH, OyramueH-1,3, meTunOyraaueH-1,3, OEH30i, METaHON, 3TaHOII,
STUJICHIJIMKOIb, TJIMIEPUH, (EHOJN, ameTaibJerny,, MypaBbHHAs W YKCYCHash KHCIOTHI, TJIOKO3a, Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHas KHCIOTa),
WITFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXK/Ty HUMH YPaBHEHUSIMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI C UCTIONB30BAHNEM CTPYKTYPHBIX (popMy;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh UCTOUYHUKH YTIIEBOJAOPOJHOTO CBHIPbs (HedTh, MPUPOIHBIN ra3, Yroiyb), CocoObl WX MEepepadOTKH U
MpaKkTUYeCKoe MPUMEHEHHE POIyKTOB MepepadoTKy;

c(OpPMHUPOBAHHOCTh YMEHUI NPOBOAUTH BBIYMCICHUS TIO0 XMMHUYECKAM YpaBHEHHsIM (Macchl, 00bEMa, KOMUYECTBA HMCXOJHOTO BEHIECTBA HIIU
MPOJIYKTa PEeaKIy M0 U3BECTHBIM Macce, 00BEMY, KOJIMIECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIH MPOIYKTOB PEAKIIHN);

c(OpPMHUPOBAHHOCTh YMEHHU BIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJ[aX HAYYHOTO IO3HAHUS, HMCIIONB3yeMbIX B XUMHH TPH H3YyYCHUU
BEIICCTB M XUMHUYECKHUX SIBIICHUH (HAOOCHNE, U3MEPEHE, SKCIIEPUMEHT, MOJICIIUPOBAHHE), UCTIOJIb30BaTh CUCTEMHbBIE XMMUYEeCKUE 3HAHUS JUTSI IPHHSTHS
peleHn B KOHKPETHBIX KH3HEHHBIX CUTYAIIMSX, CBSI3AHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHH COONIOJATh TpaBHJa TOJB30BaHHS XUMHUYECKOH TOCYJNOH W JabopaTopHbIM 00OpYJOBaHHMEM, a TaKXKe IMpaBHiia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUY C HHCTPYKIIUSMHU I10 BHITIOJIHEHHIO J1A00PATOPHBIX XUMHYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHWH TUIAHUPOBATH UM BBHIMONHATh XMMHUYECKAH JKCIEPUMEHT (IIPEeBpalleHns] OPraHMYeCKHX BEUIECTB TPU HArpEBaHMUH,
MOJy4YeHUE ITHICHA M U3YYEHUE €ro CBOWCTB, KAYSCTBEHHBIC PEAKIIUM OPraHMYECKHX BEIIECTB, ACHATYpaIis OCIKOB PU HATPEBAHUU, [[BETHBIC PEAKIIUH
0eNKOB) B COOTBETCTBHM C TPaBHJIAMH TEXHUKH O€30MacHOCTH NpHU OOpaIleHWH C BEIIECTBAMH M JIAOOPATOPHBIM OOOpYy/IOBaHHWEM, MPEACTaBIATH
pE3yIbTaThl XMMUYECKOTO SKCIIEPUMEHTa B (popMe 3ammcH ypaBHEHHMH COOTBETCTBYIOIIMX peakuuii n (opMynmupoBaTh BBIBOJIBI Ha OCHOBE ATHX
PE3y/IbTaTOB;



c(OpMHUPOBAHHOCTh YMEHHUH KPUTUYECCKH aHAIM3UPOBATh XUMHUYECKYI0 WH(POPMAIHUIO, TIONYY4aeMyI0 U3 Pa3HBIX MCTOYHUKOB (CpPEICTBA MAacCOBOM
nHpopMmarn, UHTepHET 1 APYTHX);

c(OpPMHUPOBAHHOCTh YMEHHU COOIONATh MPaBUIIa SKOJOTUYECKH IIENecOOOpPa3HOTO TOBEJACHUS B OBITY W TPYAOBOW JEATEIBHOCTH B IENAX
COXpAHEHUsI CBOETO 3JI0POBbS W OKPYXKAMOMIEH TPUPONHON Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha JKHUBBIC OPraHH3MBI ONPEISIIEHHBIX
OpPraHUYECKUX BEIECTB, MOHUMAsT cMbICH mokazaTens [1JIK, moscHITh Ha mpuMepax crocoObl YMEHBIICHUS U TIPEAOTBPAICHHS MX BPETHOTO BO3JCHCTBUS
Ha OpraHU3M YeNIOBEKa,;

JUTSE O0YYAFOIIUXCS ¢ OTPaHHYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMEHUE IPHUMEHSTH 3HAHHSI 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB
U XUMHYECKHX SIBIICHUI;

JUIS CJICTIBIX W CIA0OBHIAIINX OOyYaroIUXCSA: YMEHHE WCIONL30BaTh peinbeHO-TOUCUHYIO CcHCTeMy oOo3HaueHuit JI. Bpaiing s 3amvcu
XUMHYECKHUX POPMYII.

TEMATUYECKOE IINTIAHUPOBAHHUE
€ YKa3aHMeM KOJIHYeCTBAa aKaJeMHYEeCKUX YaCOB, 0TBOJIMMbIX HA OCBOEHHE KAKI0 TeMbl YUeOHOTr0 NpeaAMeTa, y4eOHOro Kypca,
Y4eOHOr0o MOAYJIS U BO3MOKHOCTH HCIOJIb30BAHHA 10 3TOM TeMe 3JIEKTPOHHBIX (HM(PPOBHIX) 00pa30BaTEIbHBIX PECYPCOB,
SIBJIAIONIUXCH Y4eOHO-MeTOAMYEeCKUMH MaTepuajiaMmu

KoanuecTBo yacoB

Ne HaumeHoBaHMe pa3aesioB U TeM B KoHTpO/IbHBI IMpakTHyeckune Hara JyekTpoHHBIE (LM (POBLIE)
cero
n/n NnporpaMmal e padoThl padoThbl H3yYCHUsI o0pa3zoBaTejbHbIE pecypchl

Pasnes 1. TeopeTnyeckue 0CHOBbI OPraHUYeCKOH XUMHUH

http:/alhimik.ru
ITpeamer opraHM4YeCcKON XUMHUU. https://hij.ru/
11 Teopust CTpPOSHHUS OpPraHMYECKUX 3 1 http://cbooks.narod.ru/
coenuHenuii A. M. Bytieposa https://1sept.ru/
https://iu.ru/video-lessons
Uroro no pazzeny 3
Paznes 2. YriieBoaopoabl
http:/alhimik.ru
https://hij.ru/
21 IIpenenbHbie yriaeBoa0PObl — ) http://cbooks.narod.ru/
AJIKaHBI https://1sept.ru/
https://iu.ru/video-lessons
99 HemnpenenbHbIE yTIeBOIOPOIBI: 6 1 http:/alhimik.ru
' AJIKEHBI, AJTKAJINEHBI, aJTKHHbI https://hij.ru/




http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

2.3

ApOMaTI/I‘lCCKI/Ie YriieBOO4OpOAbI

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

24

IIpupoaHbie HCTOUHUKHU
YIJIEBOJOPOJIOB U UX MepepaboTka

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Uroro no pazneny

13

Pa3nen

3. Kucjopoacoaep:xauiue oprannyeckue

COCAMHCHUSA

3.1

Cruptel. @eHon

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

3.2

Anpaeruabl. KapOOHOBBIE KHUCIIOTHI.
CrnoxHble d3QUpHI

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

3.3

VrneBoabl

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons




Hroro no pazueny

13

Pasnes 4. A3oTconep:kanmme oprannyeckre coeTMHeHHsI

http:/alhimik.ru
https://hij.ru/

4.1 AMHHBI. AMHHOKHCIIOTBL. besku 3 http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Uroro no pazneny 3

Paszpnen S. BeicOKOMOJIEeKYISIPHBIE COCAUHEHUA
http:/alhimik.ru
https://hij.ru/

5.1 [Tnactmaccel. Kayuyku. Bookna 2 1 http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

HUroro mo paznemy 2
OBLIEE KOJIMYECTBO YACOB I10 34 4 5
I[MPOI'PAMME
NNOYPOYHOE INTAHUPOBAHHUE
Ne T Kosmuectso yacon Jarta DJIeKTPOHHbIE LM (POBbIE
n/n €mMa ypoka Beero KourpossHhbie IIpakTuyeckue H3y4YeHHsI I/IHZII/IKaTOPBI or oﬁpasonaTe JIbHBIE pecypchbl
padoTeI paboTel
BcenomuuTh 1 http:/alhimik.ru
MIPUMEHHUTH https://hij.ru/
COOTBETCTBYIOII[HE http://cbooks.narod.ru/
TIpeaMeT OpraHuyeckol XHMHH, €CTECTBEHHOHAYYHbIE https://1sept.ru/
1 €& BOSHUKHOBEHHE, PA3BUTHE H 1 3HaHUs. BeIABIATH https://iu.ru/video-lessons
3HAYCHUE. CBA3H MEAKALY
MPOYMUTAHHBIM U
COBpPEMEHHOU
pEaNbHOCTHIO
2 Teopust CTpoeHHS OPraHUUECKUX 1 AHaNU3UpPOBATH, http:/alhimik.ru




coeaunennii A. M. bytieposa, e€
OCHOBHBIE TTOJIOKEHUS.

HHTEPIPETHPOBATH
JIaHHBIC H JIeJIaTh
COOTBETCTBYIOIINE
BBIBOJBL. BCIOMHUTE 1
MIPUMEHUTh
COOTBETCTBYIOIIIHE
€CTeCTBEHHO-HAay4YHbBIC
3HaHus. [Ipennoxuts

https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

IIpencraBnenue o
KJIacCU(UKAIIMY OPTaHHYECKUX
BewecTs. Homenknarypa
(cucTemMaTHIecKas) U
TPUBUAJIbHBIC HAa3BaAHUA
OpPraHUYECKHX BEIECTB.
Bxonxnol koHTpOas Nel.

00BSICHUTETIbHBIE

THITOTE3BI.

AHaM3UpPOBATH, http:/alhimik.ru
UHTEPIPETUPOBATH https://hij.ru/

JaHHBIE U JENIaTh
COOTBETCTBYIOLINE
BBIBOJIbI. BCTOMHHTE 1
MIPUMEHNTH
COOTBETCTBYIOLINE
€CTECTBEHHO-HAy4YHbIC
3HaHus. [Ipennoxurs
00BSICHUTETIbHBIE
TUIIOTE3BI.

http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH Psijl.

[Ipennoxuts crocod
HAy4YHOTO
HCCIIEAOBAHMS TAHHOTO
Borpoca. Pacio3HaBars,
HCIIOIH30BaTh U
CO3/71aBaTh
0OBSICHUTEIHHEIE
MOJIEJIH U
MpEeACTaBICHHUSL.

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

MertaH u 3TaH — npocTeifiue
MIPEJICTABUTEIN aJIKAaHOB.

O0bpsacHeHne
YCTPOWCTBA U MPUHIIHIIA
PabOThI C XUMUYECKHM

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/




AJIKEeHBI: COCTaB U CTPOCHHUE,
CBOMCTBA.

060opyIOBaHHEM https://1sept.ru/
https://iu.ru/video-lessons

OreHuBaTh http:/alhimik.ru

Hay4IHBIC https://hij.ru/

apryMEHTHI U
JI0Ka3aTeNbCTBA U3
Pa3IUYHBIX
HUCTOYHUKOB
(mampumep, razera,
MHTEPHET,
YKYpHAJTBI).
Pacno3naBath
JIOTIYILIEHUS,
JTI0Ka3aTelbCTBa U
paccyxIeHus B
HaYy4YHBIX TCKCTax.

http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

OTWJIEH U IPONHIIeH —
NpOCTEHINE IPEACTABUTEIH
AJIKEHOB.

OueHUBaTh HAY4YHbIE
aApPTyMEHTHI U
JI0Ka3aTelIbCTBA U3
Pa3IUYHBIX UCTOYHHUKOB
(mampumep, razera,
WHTEPHET, )KypHAJIbI).
Pacno3naBath
JIOTTYIIIEHUS,
JIOKa3aTelIbCTBaA U
paccyXIeHHUS B
Hay4HbIX TEKCTaX.

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

[Ipaktnueckas padora Ne 1.
«[lomyyeHnue 3TuIICHA U U3YUYECHHUE
€r0 CBOMCTBY.

[IpeobpazoBath oaHY
(dhopMy mpencTaBiIeHUs
JIAHHBIX B IPYTYIO.
Pasnuuath BOMPOCHI,
KOTOPBIE BO3MOYKHO
€CTECTBCHHOHAYYHO
HCCIIeI0BATh.




Ankanuensl. byranuen-1,3 u
MeTmioytaaunen-1,3. [lomyaenue

IToHMMAaTh CMBICTIOBYIO

CTPYKTYpY TEKCTa
(ompenensars TeMy,

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/

? CHUHTETHYICCKOro Kayiyka u [JIaBHYIO MbICTb/ueto, | https://1sept.ru/
PC3UHBI. Ha3HAYCHHUE TEKCTa) https://iu.ru/video-lessons
[Monumats cmeicioByto | http:/alhimik.ru
CTPYKTYpY TEKCTa https://hij.ru/
(ompenensts Temy, http://cbooks.narod.ru/
AJIKHHBL COCTAB U 0COGCHHOCTH [JIABHYIO MBICIIB/HICTO, https://_lsept.r_u/
0 CTPOGHS, TOMOOTHUSCKHIE AL, Eiﬁ,a;f;ﬁ :IGKCTa). https://iu.ru/video-lessons
AuerusieH — npocTenmit
HPECTAaBUTENb aJKUHOB. TpUMCHHTE
COOTBETCTBYIOIIHE
€CTECTBEHHOHAYYHBIC
3HAHUS
[IpeobpasoBaTh OAHY http:/alhimik.ru
dbopmy nipencrasienus | https://hij.ru/
JIAHHBIX B IPYTYIO. http://cbooks.narod.ru/
11 BHqHCHeHHf IO ypaBHCHHIO Hcnonb3oBath https://1sept.ru/
XUMHUYCCKON pEaKIHu. uHpopmanuio u3 rekcta | https://iu.ru/video-lessons
JUTSL PEIICHUSI
NPaKTHYECKO 3a1a4n
HUcnonb3oBaTh http:/alhimik.ru
uHdOpMAaIHIo u3 TekcTa | https:/hij.ru/
AT pEIICHHS http://cbooks.narod.ru/
12 ApeHsI: GEH30JT U TOTYOJI. MPAKTUMECKOM SAMAM. | pvne /1 sent ry/
ToxcuumocTs, apeHos. Ilpeodpasosats oy https://iu.ru/video-lessons
(dhopMy mpencTaBiIeHUs
JaHHBIX B IPYTYIO
13 I'eneTryecKas CBA3b BemoMHUTE 1 http:/alhimik.ru

YTIIEBOJOPOIOB, TIPHHAIIICKAIITHX

NIPUMCHHUTDH

https://hij.ru/




K pa3jIMYHBIM KJIacCaM.

COOTBETCTBYIOIINE
€CTeCTBEHHOHAYYHBIE
3HaHus. [loruMaTh
CMBICTIOBYIO CTPYKTYPY
TeKcTa (OIpenenaTh
TeMy, TJIaBHYIO
MBICJIB/HJIETO,
Ha3HAYCHHUE TEKCTA)

http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

IIpupoaHbie HCTOUHUKHU
YIJIEBOJOPOJOB: IPUPOJHBIN ra3

BEISBIATE CBS3b MEXIY
MPOYUTAHHBIM U

http:/alhimik.ru
https://hij.ru/

14 W TIOTTyTHBIE HeTAHbIE ra3b, COBPEMEHHOM http://cbooks.narod.ru/
HE(Th i IPOTYKTEI 6 PEaIbHOCTHIO. https://-lsept.r-u/
MepepaGoTKH. https://iu.ru/video-lessons

[IpeobpazoBaTh OAHY http:/alhimik.ru
TIpHPOHBIE HCTOUHHIKH dbopmy nipencrasienus | https://hij.ru/
VTIIeBOJIOPOJIOR: TIPUPOJHBI ra3 JAHHBIX B IPYTYIO. http://cbooks.narod.ru/
15 1 IOy THBIE HEdTSHBIE Ta35L, Pa3zin4aTh BOIIPOCHI, https://_lsept.r_u/
HedTh W POIYKTHI & KOTOPBIE BO3MOYKHO https://iu.ru/video-lessons
MepepaGoOTKIL. €CTECTBEHHOHAYYHO
HCCIIeI0BATh.
AHaIM3UPOBATH, http:/alhimik.ru
HMHTEPIPETUPOBATH https://hij.ru/
JIaHHBIE U J€JIaTh http://cbooks.narod.ru/
COOTBETCTBYIOII[HE https://1sept.ru/
16 KonTponbnas pabora Ne2 no BbIBOIbI. BermomuuTh 1 | https://iu.ru/video-lessons
pazneny «YTIeBOI0POIbI». IIPYMEHUTH
COOTBETCTBYIOII[HE
€CTECTBEHHO-HAyYHbIE
3HAHUS.
17 IIpenensHbIe OMHOATOMHBIE IIpeobpazoBaTh OIHY http:/alhimik.ru




CITUPTHI: METAHOJ M STaHOJ.
Bonaopoanas cBs3b.

(dhopMy mpencTaBiIeHUs
JIAHHBIX B IPYTYIO.
Paznuuath BOMPOCHI,
KOTOPBIC BO3MOXKHO
€CTECTBEHHOHAYYHO
HCCIIeI0BATh.

https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

MHOroaToMHbI€ CIIUPTBHIL:

[IpeobpazoBaTs ofHY
(dhopMy mpencTaBiICHUS
JAHHBIX B IPYTYIO.
Paznuuate Bompocsl,

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/

18 STUJICHTIINKOJIb U TIIUIICPHH. KOTOPbIE BO3MOYKHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
YCCIIEI0BATh.
[IpeobpasoBaTh OAHY http:/alhimik.ru
dbopmy nipencrasienus | https://hij.ru/
DEHOI: CTPOCHHS MOTEKYJIHI, JAHHBIX B IPYTYIO. http://cbooks.narod.ru/
19 (bHBHUECKHE H XHMIUECKHE Pa3zin4aTh BOIIPOCHI, https:// _1sept.r_u/
CBOMCTRA, IPHMEHEHHE. KOTOPBIE BO3MOYKHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
HCCIIe/IOBATb.
[IpeobpazoBaTh OAHY http:/alhimik.ru
¢dopmy mpencrasnenns | https://hij.ru/
JaHHBIX B JPYTYIO. http://cbooks.narod.ru/
20 Anpaeruast: popManbIerua u Pazyarh BOMPOCHI, https://1sept.ru/
aueTanbICruil. ALCTOH. KOTOpPBIE BO3MOXHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
HCCIIeI0BATh.
OHOOCHOBHBIE MPEIEIEHBIE BrsBisats cBsaze Mexay | http:/alhimik.ru
21 KapOOHOBEIE KMCIIOTHL: MIPOYHNTAHHBIM U https://hij.ru/

MypaBbUHAsS U YKCYCHasI.

COBpPEMEHHOU

http://cbooks.narod.ru/




pEaTbHOCTEIO.

https://1sept.ru/
https://iu.ru/video-lessons

[Ipaktrueckas padota Ne 2.

[IpeobpazoBaTh OAHY
(hopmy mipencraBiIeHUS
JIAHHBIX B IPYTYIO.
Paznuuarh BOMPOCHI,

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/

22 «CBolicTBa pacTBOpa yKCYCHO# - )
KHCIIOTEDY. KOTOPBIE BO3MOYKHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
HCCIIEI0BATh.
BoisiBists cBsizb Mexay | http:/alhimik.ru
CreapuHOBAs H ONICHHOBAR HpO‘II/ITaHHLI\I’VI u https://hij.ru/
23 KHCIIOTHL, KaK TIPEICTABHTCIH COBPEMEHHOMN http://cbooks.narod.ru/
BBICIIUX KApOOHOBBIX KHCJIOT. PCATBEHOCTRIO. https:/ /-1sept.r-u/
https://iu.ru/video-lessons
ITpeobpa3zoBath OHY http:/alhimik.ru
dopmy mpencrasnenns | https://hij.ru/
MbLIA KAK COTH BEICIIHX JAHHBIX B IPYTYIO. http://cbooks.narod.ru/
24 KapGOHOBEIX KICIOT, HX MOOIISS Pa3zin4aTh BOIIPOCHI, https:// -1sept.r-u/
neficTaue. KOTOPBIC BO3MOYKHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
UCCIIEI0BATh.
[IpeobpazoBath OAHY http:/alhimik.ru
¢dopmy npencrasienus | https://hij.ru/
CrnoxHble 9HpbI KaK JAHHBIX B IPYTYIO. http://cbooks.narod.ru/
o5 POHM3BOJHBIC KAPOOHOBBIX Pa3znu4aTh BOIIPOCHI, https://1sept.ru/
KUCIIOT. I'MIpOIn3 CII0XKHBIX KOTOpPBIE BO3MOXHO https://iu.ru/video-lessons
¢upos. €CTECTBEHHOHAYYHO
MCCIIEeI0BATh.
26 Kupsr: rugponus, npuMeHeHue, [IpeobpazoBaTh onHY http:/alhimik.ru

OmoJstorndeckas poJib KUPOB.

(dhopMy mpencTaBIeHUs

https://hij.ru/




TAHHBIX B JPYTYIO.
Paznuuathk Bompockl,
KOTOPBIE BOZMOXKHO

€CTEeCTBEHHOHAYTHO

HCCIIEeI0BATh.

http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

VYTIeBoasl: COCTaB,
kiaccudukarys. Baxueitmme

[IpeobpazoBaTh OAHY
(hopmy mipencraBiIeHUS
JAHHBIX B IPYIYIO.
Paznuuate Bompocsl,

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/

27
NPE/ICTaBUTEININ: [IIOKO3a, KOTOPBIC BO3MOYKHO https://iu.ru/video-lessons
¢pykrosa, caxaposa. €CTECTBEHHOHAYYHO
HCCIIeI0BATb.
[IpeobpasoBaTh OAHY http:/alhimik.ru
dopmy mpencrasnenus | https://hij.ru/
JIAHHBIX B IPYTYIO. http://cbooks.narod.ru/
8 Kpaxman u nesronosa kak Pazruarh BOMPOCHI, https://1sept.ru/
NPUPOJIHBIC TIOJIMMEPBI. KOTOPBIE BO3MOYKHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
UCCIIEI0BATh.
ITpeobpa3zoBarh OHY http:/alhimik.ru
dopmy mpencrasnenns | https://hij.ru/
KomtponsHas paGora Ne3 1o JAHHBIX B IPYTYIO. http://cbooks.narod.ru/
29 pazeny «KHCIOpOICOepkaIye Paznuuars Bompockl, https:// .1sept.r.u/
OPTAHHYECKHE COCTUHCEID, KOTOPBIE BO3MOYKHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
UCCIIeIOBATh.
[IpeobpasoBath OAHY http:/alhimik.ru
https://hij.ru/
30 AMUHBI: METHUIIAMHH U aHUITUH. (opay npeacTaBiCHis P J

TAHHBIX B IPYTYIO.
Paznuuathk Bompockhl,

http://cbooks.narod.ru/
https://1sept.ru/




KOTOPBbIE BO3BMOXHO
€CTCCTBEHHOHAY4YHO
HUCCICO0BATh.

https://iu.ru/video-lessons

AMUHOKUCIIOTBI KaKk aM(OTEpPHBIS

BEISBIATE CBS3b MEXIY
OPpOYHUTAHHBIM U

http:/alhimik.ru
https://hij.ru/

31 OpraHUYEeCKHe COSTMHCHHUS, X 1 COBPEMEHHOI http://cbooks.narod.ru/
OMOIOrMYeCKOe 3HAYEHHE. PEaIbHOCTHIO. https://1sept.ru/
IMenTumsl. https://iu.ru/video-lessons

AHaIU3UPOBATH, http:/alhimik.ru
HHTEPIPETHPOBATD https://hij.ru/
AQHHBIC 1 IC/1aTh http://cbooks.narod.ru/
Benku KaKk mpupoIHbIe COOTBCTCTRYIOMINC https://1sept.ru/
32 BBICOKOMOJICKYJISIPHBIC 1 BIBODL https://iu.ru/video-lessons
Bcnomuuts u
COCTHHCHUSL. HPUMEHHTH
COOTBETCTBYIOLHE
€CTECTBEHHO-
HAay4YHbIC 3HAHUA.
BBISBIISTE CBSA3b MEWKTY

33 KonTpounpHas padota st 1 HquHTaHHHy{ 1

HPOMEXYTOYHON aTTECTALINH. COBPEMCHHON
PEaIbHOCTHIO.
OCHOBHBIE METOJB CHHTE3A BbIABISATH CBSI3b MEKIY http:/alh.i.mik.ru

34 BEICOKOMOJIEKY IADHbIX . l(;[([))](:‘lHTaHHLI‘I'VI u Ettp's:// hij.ru/
coeHermit, TTacTMACCHL, PEMEHHOI ttp.//cpooks. parod.ru/
KayHIyKH, BOTOKHA. pearbHOCTHIO. https://iu.ru/video-lessons

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA




Xumus. 10 kimace/ O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. UznatensctBo «JIpodar.

METOANYECKUE MATEPHUAJIbI U1l YYUTEJISA

N N R WN

1. Xumus. 10 knacc. Yueonuk (apropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. CnagkoB).

2. Metoamnuaeckoe nocobue. 10 xkmace (aBTopst O. C. 'abpuemnsn, U. I'. Octpoymos, . B. Akcénona).

3. Ilporpamma kypca xumun ajst 8—11 kaaccoB o0meoOpazoBarenbHbIX yupexkaenuit (aBtopsl O. C. ['adbpuensy, C. A. CnagkoB).
4.
5
7

Pabouas Terpanp. 10 kimacc (aBropel O. C. 'abpuensH, C. A. Cnaakos).

. Oprannueckasi XuMusl B TecTax, 3a1adax u ynpaxunenusax. 10 kmacc (aBropsl O. C. ['abpuensiy, U. I'. OctpoymoB).

. DnextpoHHas popma yueOHHKA.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

. Poccuiickast anektpoHHast mkosa. - https://resh.edu.ru/

"Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u sxusub»io - https://hij.ru/

. IlonbopHa nuTepatypsl mo xumuuio - http://c-books.narod.ru/

. Kypuan " 1 cenrsbps" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

. COOpHUK cTaTeil 0 XMMHUYECKUX JIEMEHTaX, HILTIOCTPUPOBAHHbINH OMHMCaHUEM dKcriepuMenToB. -http://www.periodictable.ru

CAMTHDI:

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://cbooks.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons






