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HHOACHUTEJ/IBHAS 3AIINCKA

IIporpaMmMa 10 XWMHUH Ha YPOBHE cpemHero oOmiero oOpa3oBaHWs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoii ®Dexpepaunmy,
TpeOOBaHMII K pe3ynbTaTaM OCBOeHHs (pemepanpHOl 00pa3oBaTeIbHOW MPOrpaMMBbl CPETHETO OO0IIero
obpazoBanusa (POIl COO), mpencraBieHHblx B DemepaldbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenmmu mnpenonaBaHus YyueOHOro mpeamera «XHUMHUS» B
oOpa3oBarenbHBIX Opranuzanusax Poccuiickoit Dexepanyn, peaqnu3yoOIX OCHOBHBIE 00pa3oBaTeIbHbIE
MPOrpaMMBbl, U OCHOBHBIX TOJOKeHUH «CTpaTernu pa3BuTusi Bocnutanus B Poccuiickoit denepanun Ha
nepuon 1o 2025 rona» (Pacmopsuxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOZOB K pa3paboTke MporpaMMbl MO XHMHH, K OIPENEICHHUI0 OOIIel CcTpaTeruu
0o0ydeHus1, BOCITUTAHHS U Pa3BUTH O0YJAIOIINUXCS CPeCcTBaMHU yaeOHOTo mpeamera «Xumus» st 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyansHeie monoxeHmss PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJNeH, COAEp)KaHWs, pPEe3yJbTaToB OOydeHHsT M TpeOOBaHMH K YpPOBHIO
HOJTrOTOBKY BBIILYCKHHUKOB.

Xumuueckoe o0pa3oBaHUE, IMOJMYYaeMO€ BBITYCKHHKaMHU 00I1Ie00pa3oBaTeIbHON OpraHu3aluy,
ABJSIETCSl HEOTHEMJIEMOM 4acThi0 MX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILIAIOLINM 3TAIlOM pean3alnu
Ha COOTBETCTBYIOLIEM €My 0Oa30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPHUCYLIMX LEJIOCTHOM cUcTeMe
XHUMHAYECKOr0 00pa3oBaHUs. DTH IICHHOCTH KacaroTCs MO3HAHMS 3aKOHOB HPUPOABI, (HOPMHUPOBAHUS
MHUPOBO33pEHUSI U OOLIeH KyJIbTYpbl YEJIOBEKa, a TAKXKE JKOJOIMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3IO0pPOBBIO M MPHUPOAHOHN cpenme. Peammsyercst xumuueckoe oOpa3zoBaHHE OOYYAIOLIMXCSl Ha
YPOBHE CpeAHero oOmero oOpa3oBaHHUs CPEICTBAMH YYEOHOTO mpenMmeTa «XHMUs», COAEpKaHHE U
MIOCTPOCHUE KOTOPOTO OMpEAETCHBI B MPOTpaMMe MO XUMHU C Y4ETOM CHEeUU(PHUKH HAYKH XUMHH, €€
3HA4YCHUS B IO3HAHUM IIPUPOJBI U B MAaTEPHAIbHOM KU3HH OOLIECTBA, a TAKXKE C yUETOM OOIIUX Lenel u
NPUHIMIIOB, XapaKTEpU3YIOLUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpegHero olmiero oOpa3oBaHHS B
Poccuiickoii ®enepannu.

XuMHsSI Kak 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAayK HIpaeT OcoOyi0 pOJIb B COBPEMEHHOM
IUBIIM3AINYA, B CO3JAaHWM HOBOW 0a3pl MarepwanbHOW KymnbTypbl. OHa BHOCHT CBOH BKJIQJ B
(dbopMHpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIIICHUS, B CO3JAHUE LEJIOCTHOIO MPEICTAaBICHUS 00
OKpY’KalollleM MHpE KaK O €MHCTBE MPHUPOJBI U YeJIOBEKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
TIOHUMaHHs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpA, OCO3HAHHS B3aMMOCBS3H MEXIY CTPOCHUEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IIPUMCHCHUA.

Tecno BSaHMOHeﬁCTBYH C IOpyruMu C€CTCCTBCHHBIMHM HayKaMH, XHWUMHUSA CTajla HEOTheMJIIEMOI
YacThI0 MHPOBOHM KYJIBTYPHI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPyJa M KH3HU KaXKJIOTO UJIeHa
obmrectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MaTeNbHas, KaK HayKa BRICOKMX TEXHOJIOTHI HalpaBiieHa
Ha pelieHue TIo0ATBHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, SHEPTeTUUECKO,
MUIIIEBOH, SKOJIOIMYECKOM O€30MaCHOCTH M OXPaHbl 37I0POBbSL.

B cooTBeTCTBHM C OOIIMMU LEISIMH U MPUHITMIIAMUA CPETHETO OOIIEro 00pa30BaHUs COJCPIKAHNE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIii yPOBEHb H3YUEHHsI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJBTYPHYIO MOATOTOBKY O0YYaOUUXCs, HEOOXOAMMYIO UM JUIsl BBIPAOOTKH MHPOBO33PEHUCCKHUX
OPUCHTUPOB, YCICHUIHOIO BKIIOYCHUA B XHU3Hb COIIMYMa, HNPOIOJIKCHUA 06pa3013aH1/151 B Pa3IMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XHUMUEH.

CocraBngomumMu nipeaMera «XuUMHSD» SABISIOTCS 0a30Bble Kypchl — «Opranudeckas XUMES» U
«061112151 " HCOPraHu4eCKas XuMus», OCHOBHBIM KOMIIOHCHTOM COACPKAHUA KOTOPBIX ABJIAIOTCA OCHOBBI
0a30BOii HayKH: CHCTEMa 3HAHUH 110 HEOPraHHMYECKOH XUMHH (C BKITFOUEHUEM 3HAHWH U3 00IIeH XUMHN)
U opranudeckod xumud. DopMUPOBAHME MJAHHOW CHCTEMBI 3HAHUN [pPH U3YYECHUU IIpeIMeTa
obecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS] BCETO MHOTOOOpa3usi BEIECTB HA OCHOBE OOIIMX TOHSITHH,
3aKOHOB U TEOPUM XUMUU.

CrpykTypa conepkanusi KypcoB — «Opraamueckas Xumus» 1 «O01as 1 HeoOpraHuIecKas XUuMUsDy
chopMHupoBaHa B NpOrpaMMe IO XHMHHM Ha OCHOBE CHCTEMHOIO IMOAXOJa K HM3YYEHHIO Y4eOHOro
Marepuaja M OOYCIIOBIEHa MCTOPHMYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha ONpeAeTIEHHBIX



TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYecKOdl XMMHUH BEIIeCTBa PaccCMaTpPHBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPHUU CTPOCHHS OPraHUYECKUX COEAMHEHMH, a TaKkKe Ha YPOBHE CTEPCOXUMHUECKUX H
9NEKTPOHHBIX MPEACTaBICHUH O cTpoeHMH BemiecTB. CBeleHHss 00 M3ydaeMBIX B Kypce BeIIeCTBax
JAI0TCA B Pa3BUTHH — OT YIJIEBOAOPOIOB JI0 CIOKHBIX OMOJOrMYEeCKH aKTHBHBIX coelnHeHuH. B kypce
OpPraHMYeCKOW XWUMHHM TONY4YaloT pa3BUTHE CQOPMUPOBAaHHBIE HAa YPOBHE OCHOBHOI'O OOILIETo
o0pa3oBaHHs MEpBOHAYAIBHBIE TPEICTABICHUS O XUMHUECKON CBS3U, KINACCU(PUKALMOHHBIX MPHU3HAKAX
BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, O XMMUYECKOH PEaKIIUH.

[Tox HOBBIM YriioM 3peHHS B MpeAMETe «XUMHs» 0a30BOT0 YPOBHS PacCMaTpPHBACTCS M3YUEHHBIN
Ha YpOBHE OCHOBHOTO 00ILEro 0oOpa3oBaHMs TEOPETHUECKUI MaTepHuan U (aKTOJIOTHUECKUE CBEACHUS O
BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmIas U HeOpraHu4ecKas XHUMHUSD)
o0yyaromuMcs TpPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOJMYECKOT0 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3UIMKA, [IIy0Ke MOHSATh HCTOPUYECKOE H3MEHEHHUE
(YHKIIHIA 3TOTO 3aKOHA — OT 0000IIaroIIeH 10 OOBSICHSIONIEH 1 MTPOrHO3UPYIOIICH.

Enunast cucrema 3HaHMH O BaKHEMINMX BEIIECTBAX, MX COCTaBE, CTPOCHHM, CBOWCTBaX W
NPUMEHEHUH, a TaKKe O XHMHUYECKUX PEaKUUsIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX MpPOTEKaHHs
noronHsieTcst B Kypcax 10 u 11 kaccoB aeMeHTaMH COAEPIKAHMSL, MMEIOIIUMH KYJIbTYpPOIOTHIECKUN U
NPUKIaTHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IMOHMMAHMIO B3aWMOCBS3M XHMHHU C JIPYTUMH
HAayKaMH, pacKphIBalOT €€ poJib B IIO3HABATEIBHOM M IIPAKTUYECKOM JESITEIBHOCTU 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHWIO YB&KEHHS K TMPOIECCY TBOPUECTBA B 00JACTH TEOPUM M TPAKTHUECKHX
MPUIOKEHUH XUMUH, TOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX
npoOsiemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATH MH(OPMAIMIO W TMPUMEHSATH €€ It
HOTNIOJIHEHNUS 3HAHWH, PEIICHUS] MHTEIUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX MCCIEA0BATEILCKHIX 33/1a4.B
[eJIOM COZEp)KaHUE Y4eOHOro mpeaMera «XUMHS» JAHHOTO YPOBHS HW3YYEHHsS OPHUEHTHPOBAHO Ha
(dbopMupoBaHUE Yy OOYYArOIIMXCS MHPOBO33PEHYECKONH OCHOBBI JJIi TMOHUMaHUS (PriIocoCKUX HIEH,
TaKMX KaK: MaTepuajbHOE EIMHCTBO HEOPTaHWYECKOrO W OPraHHYeCcKOro MHpa, 00YyCIOBICHHOCTH
CBOMCTB BELIECTB X COCTABOM M CTPOSHHEM, TO3HABAEMOCTh IIPHPOIHBIX SBICHHHN ITyTEM SKCIIEPUMEHTA
U pelIeHHs MPOTHBOPEUU MEXIy HOBBIMU (paKTaMH W TEOPETHYECKUMH IIPEIITOCHUIKAMH, OCO3HAHHE
pOJIM XMMHHM B PEIICHHH SKOJOTMYECKHX MpoOJieM, a Takxke MpolieM cOEpe}EeHUs] IHEPreTHYECKHX
PECYpCOB, CHIPBS, CO3AaHUS HOBBIX TEXHOJIOTHH U MaTEPHAIIOB.

B miane pemeHus 3aja4 BOCIUTAHHSA, Pa3BUTHS W COLHMAIM3AIMU OOYYAIOIIUXCS TPHHATHIC
OporpaMMoi TO XHMHUHM IOAXOJBl K ONPENCNCHUIO COJCep)KaHHs U IOCTPOSHHS HpenMera
npeTycMaTpuBaoT (OPMUPOBAHHE YHHBEPCAIBHBIX y4eOHBIX IEHCTBHI, HMEIONIMX 0a30BOEC 3HAUCHHE
JUISL pa3iINYHBIX BHUIOB JEATEIBHOCTH: PEIICHHs MPo0iIeM, MOUCKaA, aHalk3a U 00pabOTKU MH(OpMAaLUH,
HEOOXOMUMBIX Ul TMPUOOpPETEHHs ONbITa IPAKTHYECKOH M HCCIIEI0BATEIbCKOM JIESTEIbHOCTH,
3aHMMAIOIIEeH Ba)KHOE MECTO B MO3HAHUU XHUMUH.

B mpakTHke mpenojaBaHHs XMMHU Kak Ha ypOBHE OCHOBHOTO oOImiero o0pa3oBaHMs, TaK M Ha
YPOBHE CpeqHero ooOmero o0pa3oBaHMs, NPU ONPEICIICHHU COACPKATEIBHON XapaKTEPUCTUKHU Iieied
U3y4YeHHs TIpeaMeTa HarpaBIeHHEM IEPBOCTENICHHONM 3HAYMMOCTH TPAJAMIMOHHO TPH3HAETCS
(GopMupOBaHHE OCHOB XMMHUYECKOH HayKH Kak OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
JeSITeIbHOCTH YeNlOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOJMUYECKOH TOUKU
3pEHHS TAKOMW TOAXO0J] K OTIPEIEIICHHIO LIeJIeH H3ydeHHsI TPeIMETa SIBIISICTCS BIIOJIHE ONPABIAHHBIM.

CornacHo NaHHOHM TOYKE 3pEHUS TJABHBIMH IIEJSIMH M3YUEHHS TpeaMeTa «XUMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBIISIFOTCSI:

e (GOopMHpOBaHHE CHCTEMBl XMMHUYECKUX 3HAHUHM Kak BaKHEHILEH COCTaBIISIOLIEH €CTECTBEHHO-
HAY4YHOM KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXAaT KIIOYEBbIE MOHSATUS, (yHAaMEHTaJIbHbIC
3aKOHBl M TEOPUHM XUMHH, OCBOEHHE S3bIKa HAyKH, YCBOCHHME M TOHHUMAaHUE CYIIHOCTH
JOCTYIHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIICHHE C HCTOpUEH HuX
PasBUTHS M CTAHOBJICHUS,

e (GopMHpOBaHME M pa3BUTHE INPEACTABICHUH O HAyYHBIX METOAAX IIO3HAHUS BELIECTB H
XUMHAYECKUX pPeaKluid, HeOOXOIUMBIX Ul NMPHOOpPETEHHs YMEHHH OPHUEHTUPOBATHCS B MHUPE



BEIICCTB M XUMHYECCKHX SBIICHHH, HMCEIOLIIMX MECTO B MNPHUPOAE, B MPAKTUYECKOH U
MOBCEAHEBHON JKU3HHU;

e Ppa3BUTHE yYMEHHH U CIIOCOOOB ESATEIBHOCTH, CBA3aHHBIX C HAONIOJCHHEM U OOBICHEHHEM
XUMHAYECKOT0 SKCIIEPUMEHTA, COOMI0CHNEM MTPaBMI O€30acHOr0 00paIIeHus ¢ BEIIECTBAMHU.

Hapsny ¢ atuMm, comepkarenbHas XapaKTepUCTHKa L€l W 3ahady M3ydeHHs NpeaMeTa B
nporpaMMe 10 XMMHHM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMH INPHOPUTETAMH B
cucteme cpenHero oOmiero oOpaszoBaHusi. CerogHs B MPENOJaBaHWUM XWMHUHM B OOJbBIIEH CTENEHH
oTHaércsl MpeanoYTeHHe MNPAKTHYECKOH KOMIIOHEHTE COJepKaHusi OOydeHHs, OpPHEHTHPOBAaHHOH Ha
MOJTrOTOBKY BBITYCKHHKA 0011e00pa3oBaTeNbHON OpraHM3alliy, BaJAelolIero He HabopoM 3HaHMH, a
(YHKUMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0aMH M YMEHHUSMH aKTHBHOTO TMOJYYEHHUS 3HAHUU H
NPUMEHEHUS UX B PealbHON )KU3HU ISl PELICHUS MPAKTHYCCKUX 3a1ad.

B cBM3u ¢ 3TUM mpH HM3ydeHHH mpenMeTa «XHMUs JTOMUHHUpYIOIee 3HaueHHE MpHOOpeTaroT
Takue LENU U 33/1a4M, KaK:

aganTanys OOy4aroIIUXCs K YCJIOBHSAM IHHAMHYHO DPa3BHBAIOLIETOCS MHUPa, (OPMHPOBAHHE
WHTEJUICKTYalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  C€amMoOOpa3OBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITETIbHOMY MPUHSTHIO TPAMOTHBIX PEICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIHsX, CBSI3aHHBIX
C BEIL[ECTBaMH U UX MPUMEHEHHEM;

¢dopMmupoBaHKEe Y OOY4YaIOMIMXCA KITIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEOIINX
YHHUBEpCAIBbHOE 3HAUYEHHE JJIsl Pa3IMUHBIX BUAOB JIATEIBHOCTU: PEIICHHS POOIJIeM, TIOUCKA, aHaIN3a U
00paboTku uH(pOpMANUU, HEOOXOTUMBIX JJIsl IPUOOPETEHHS OIBITa NESTEIHLHOCTH, KOTOpas 3aHUMAaeT
BaXHO€ MECTO B TIO3HAHWW XWUMHH, a TaKXKe ISl OMEHKH C TO3WIUH SKOJIOTHYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMHYECKUX MTPOIECCOB HA OPTaHU3M YeJI0BeKa U MPUPOIHYIO CPELy;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, HWHTEIUIEKTYallbHBIX W TBOPYECKHX CHOCOOHOCTEH
00y4aloImMXCcs: CIIOCOOHOCTH CaMOCTOSTENTFHO TPUOOPETaTh HOBBIC 3HAHUS 10 XUMHH B COOTBETCTBUH C
JKU3HEHHBIMHU TTOTPEOHOCTSIMH, MCIIOJIB30BaTh COBPEMEHHBIE HH(DOPMAIIMOHHBIE TEXHOIOTHH IS TIOMCKA
Y aHaNM3a y4eOHOH 1 HAyYHO-TIONMYJISIPHOM HH(POPMAIINK XUMUYIECKOTO COJEPKAHHS,

(dbopMuUpOBaHHE W pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHHUS,
HaAOIOJaTeTFHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOPble 0COOCHHO HEOOXOIWMBI, B YACTHOCTH, IPHU
TUTAHUPOBAHUU U MPOBEJEHIH XUMHUYECKOTO SKCIIEPHMEHTA;

BOCTIHTaHUE y OOydarommxcs yOexJAEHHOCTH B TYMAaHHCTUYECKOW HAIMpPaBIEHHOCTH XWMHU, €€
BaXHOW POJM B PEIICHUH TIOOATBHBIX MPOOJIEM PaIMOHAIBHOTO IMPHUPOJIONOIB30BAHNUS, MOTIOJTHEHUS
SHEPTeTHYECKUX PECYPCOB M COXpPAaHEHHS IMPHUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
0OepeXHOTO OTHOIIEHHS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHUsI OTBITA HCITOIE30BAHUS
MONTyYEHHBIX 3HAHUHM JJIS TMPUHSATHS TPAMOTHBIX PEIISHUH B CUTYaIMsX, CBS3aHHBIX C XUMHYECKUMHU
SIBIICHUSIMH.

B yuebHOM 11aHE cpeaHero o01ero oopa3oBaHusl MPEeaMET «XUMUsD) 0a30BOTO YPOBHSI BXOIHUT B
COCTaB MPEeIMETHOMN 00acTi «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO01ee 9rcno 4acoB, OTBENEHHBIX ISl M3YYEHUS] XMMHU, Ha 0a30BOM yYpPOBHE CPEIHErO OOIIETO
oOpa3zoBanus, cocTaBisieT 68 yacoB: B 10 kmacce — 34 vaca (1 wac B Henmenro), B 11 ximacce — 34 gaca (1
4yac B HEEIIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTnveckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenmeT opranndyeckoil XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYECHUE B MOITYYEHUU HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHHs opraHuueckux coeauHeHuil A. M. bytneposa, e€ ocHOBHbIE
nonoxeHusi. CTpyKTypHble (OpMYJBl OPraHMYECKHX BEIHISCTB. | oMonorus, nM3oMepus. XUMHUYECKas
CBA3b B OPraHUUYECKUX COETMHEHHSIX — OIMHAPHBIE U KPAaTHBIE CBSI3U.

[lpeacraBnenue o KiIacCH(QHUKALIUK OpPraHUYECKUMX BellecTB. HoMeHKIaTypa OpraHM4ecKuX
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMS BaKHEHINIMX MPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCTepUMEHTaIbHbBIE METOABl H3YYEHHUS BEIIECTB M HUX MPEBpAllEHUI: O3HAaKOMJIEHHE C
oOpa3laMy OpraHUYecKUX BEIIECTB U MaTepuajaMd Ha HX OCHOBE, MOJIEIMPOBAHUE MOJEKYI
OpPraHUYECKUX BEILECTB, HAOMIOACHHWE W OMHCAHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIECHHIO
OpraHUYECKUX BEIIECTB MIPU HAarpeBaHWH (IUIaBJIeHHE, 00yTIMBAaHIE U TOPCHUE).

Yraesoaopoast

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — MpOCTENIINe NpeaACcTaBUTENN
ANKaHOB: (U3UYECKHUE U XHMHYECKHE CBOWCTBA (peaklMy 3aMEHICHUS W TOPEHUs), HAaXOXKICHHUE B
MIpUpPO/IE, TOJIyYeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psAn. OTWIEH M MpONWIEH — MpocTelne
NpEACTaBUTENI  alKCHOB: (H3MYecKHMe W XUMHYECKHE CBOWCTBAa (peakiuu THIPUPOBAHUS,
rajJloreHUPOBaHUs, THIpaTallii, OKUCICHNS U TIOIMMEPHU3aliK), TOJIydeHUEe U IPUMEHEHHUE.

Anxamuensl: OytanueH-1,3 u meTunOyraaneH-1,3: cTpoeHre, BaKHEUIINEe XUMIYECKHE CBOMCTBA
(peakuus noauMepusanun). [lomyyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: cOCTaB M OCOOEHHOCTU CTPOCHMS, TOMOJIOTHUECKHH psill. AUETHICH — MpOCTEHIIunit
NpPEACTAaBUTENb AaJKHHOB: COCTaB, CTpOEHHE, (U3NUYECKUEe M XUMHYECKHE CBOWCTBAa (pEeaKUuH
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALINHN, TOPEHHS), TOJIy4YeHHE U IPUMEHEHHE.

Apensl. bensom: cocraB, cTpoeHue, (QU3MUYECKHME W XHMMHYECKHE CBOMCTBAa (peakUuH
raJloreHUPOBaHMS U HUTPOBAHMUS), IOJyUeHUE U IPUMEHEHUe. 10y0: cocmas, cmpoenue, usuieckue u
Xumudeckue CeolUcmea (peakyuu 2an02eHuposanusi U HUMPOBAHUs), NOJVYeHUe U NpuUMeHeHue.
ToxcuuHOCTh apeHOB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOAOPOAAMH, NMPHUHAIEKAIIUMU K PA3INIHBIM
KJIaCCaM.

ITpupoaHble UCTOYHUKH YTiieBoAopoAoB. [Ipupoanslii ra3 u nonyTHele HedTsHbIE Ta3bl. HedTs 1
e mpoucxoxnaenue. CrocoObl mepepaOoTkM HE(PTH: TEPEroHKa, KPEKUHT (TEPMHUYECKHH,
KaTaJIMTHYEeCKUit), muponu3. [IpoaykTel nepepaboTku HedTH, NX NPUMEHEHHE B MIPOMBILIJICHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IpPOIYKTHI €ro nepepadoTKy.

OKCHepUMEHTAIbHBIE METOABl H3YYEHHUS BEIIECTB W HUX MPEBPALICHUI: O3HAKOMIJIEHHE C
oOpa3uamu mIacTMacc, KaydyKoB U pe3uHsbl, Komekiun «Hedte» u «Yromby, MoaenupoBaHue MOJIEKYI
YIJIEBOIOPOJIOB U TaJOT€HONPOM3BOJHBIX, IIPOBEJACHNE NPAKTHYECKOHW paboThbl: MOMy4YeHHE STWIIEHA U
U3yYECHHE €r0 CBOWUCTB.

Pacuérnele 3anaun.

Borunciienust mo ypaBHEHHMIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO

BEIIECTBA WJIM MPOAYKTa PEAKIMH 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINH).

Kucnopoaconep:xamue opranndecKkie coeIuHEHU s

[MpenenbHbIE OHOATOMHBIE CITUPTHI. METaHON U ATAHOI: CTpOEHHE, (HU3NYECKUE U XUMHUECKHE
CBOIiCTBa (peakuy C AaKTUBHBIMH MeETalJIJaMH, TaJOr€HOBOJOPOIaMH, TOPEHHE), TPUMEHEHHE.



Bopoponubie cBsi3M MeXAy MOJEKylaMd crnupToB. [leiicTBHe MeTaHONa W 3TaHOJa Ha OPraHU3M
YeNoBeKa.

MHoroaToMHble CIHUPTHI. DTWICHTIUKONIb M TIHULEPHH: CTPOCHHE, (QU3NYECKHUE M XUMHUECKHUE
CBOWCTBa (B3aMMOJICHCTBUE CO ILNENOYHBIMH METAIJIAMH, Ka4eCTBEHHAs pEakUyss Ha MHOTOATOMHBIE
cnupThl). JleficTBrue Ha opranu3M 4enoBeka. [I[puMeHenne riuiepruHa U STUICHTITUKOJIS.

®eHOM: CTpoeHHE MOJIEKYNbl, (U3NYeckne M XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (peHoma.
[Tpumenenue deHomna.

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAerH: CTpoeHHe, (Qu3ndeckne W XMMHUYECKHUe
CBOMCTBa (peaKUH OKHCIICHUS! U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEaKIIH), TOJyYeHUE U IPUMECHEHHE.

OmHOOCHOBHBIE TMpeJeibHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAsi W YKCYCHas KHCIIOTBI:
cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBa (CBOWCTBA, OOIIME Ui Kiacca KHCIOT, Peakuus
STepUUKALNK), TTONyuYeHHEe U puMeHeHue. CTeapruHOBasi U OJEWHOBAsI KHCIOTHI KaK MPEICTaBUTEIN
BBICIIMX KapOOHOBBIX KHCIIOT. MBLIA KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIee ACHCTBHE.

Crnoxuable 2QUpbl Kak TPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MIpONN3 CIOXKHBIX 3GHUpoB. JKUpEHIL.
I'unpoins xxupos. IIpuMeHeHne xKupoB. buonorudeckas poib )XKUPOB.

YrneBoapl: coctaB, KinaccuuKamus yrieBogoB (MOHO-, AWM- M Tojucaxapuisl). [mokoza —
MPOCTEHIINI MOHOCAaXapHl: OCOOCHHOCTU CTPOCHHUSI MOJICKYJIBI, (PM3MYECKHE M XMMHUYECKHE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcugom Mmemu(ll), okucieHne ammuavyHbIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHPOJE, MPUMEHEHHE, OMOIOTHYECKasl POIlb.
®otocunres. PpykTo3a Kak H30Mep TIIOKO3BI.

Kpaxman u memmono3a Kak IOpUPOAHbIE moauMmepbl. CTpoeHHe Kpaxmana U IIeJUIFOJIO03bIL.
dusnyeckre 1 XUMHIECKHE CBOICTBA KpaxMaia (THAPOIN3, KAUECTBEHHAS PEaKIMs C HOIOM).

OKcIepuMeHTaNbHbIE METOb! U3YUEHHsI BEIIECTB U UX NPEBPAIICHUI: NpoBeaeHNE, HAaOII0IeHIE
U ONHMCaHUE IEMOHCTPALMOHHBIX OIIBITOB: I'OPEHHE CIHMPTOB, KAUECTBEHHBIC PEAKIHMH OZHOATOMHBIX
crupToB (OKHCIeHre Tanona okcuaoMm meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOEHCTBIE TIUIEpUHA
¢ runpokcugom menu(ll)), ampnernoB (OKUCIIEHWE aMMHAa4yHBIM pacTBOpoM okcuma cepedpa(l) u
ruapokcunom Mmeau(ll), B3amMozeiicTBre Kpaxmaiia ¢ HOIOM), MPOBEACHHE MPAKTUYECKOH paboTHI:
CBOWCTBA pacTBOpa YKCYCHOH KHCIIOTHI.

Pacuérnble 3agaun.

BorunciieHust mo ypaBHEHMIO XUMHMYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA WMJIM NMPOAYKTa PEaKIHMH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOAHBIX
BEIIECTB WM MPOIYKTOB PEaKIHN).

A3zoTcozepKaliiue OpraHuuecKiue COeaNHEHHS.

AMHUHOKHUCIIOTBI Kak aMQOTepHble OpraHuuecKkue coeauHeHus. Pdusnueckne W XUMHUYECKHE
CBOWCTBA aMHUHOKHUCIIOT (Ha MpUMepe IuurHa). bruonornueckoe 3Hauenne aMuHOKHCIOT. [lenTumst.

Benku kak mpuponHbIe BHICOKOMOJIEKYJISIpHBIE coennHeHus. [lepBuunas, BropuyHas U TpeTHUHAs
CTpyKTypa 6enkoB. XMMUYECKUE CBOWCTBA OEJIKOB: TUAPOJIN3, ACHATYypalHs, KaueCTBEHHbIE PEAKLUN Ha
Oenkm.

OKCcIepUMEHTAIbHBIE METOJIbl N3yUCHHS BEIIECTB M UX IMPEBpaleHU: HAONI0eHNE U ONHCaHUe
JACMOHCTPAIIMOHHBIX ONBITOB: J€HATYpalusd 66HKOB IIpy Harp€BaHru, IBETHLIC PEAKIINU O€JIKOB.

BbicokomoJieKyIsipHbIE COeTUHEHHUS

OcHOBHBIE IIOHATHUA XHUMHHN BBICOKOMOJICKYJIAPHBIX CerII/IHeHI/IfI: MOHOMCED, IIOJINMCED,
CTPYKTYPHOE€ 3BC€HO, CTCIICHb IIOJIMMCpU3AllUH, CPCAHAA MOJICKYJIApHasd Macca. OcHOBHBIE METOAbBI
CHUHTE3a BBICOKOMOJICKYJIAPHBIX COCIII/IHCHI/Iﬁ — IMoJIMMEpuU3ats U NMOJIMKOHACHCAIUA.

9KCHepI/IMeHTaHBHBIe MECTOJbI HU3YUYCHUA BCEHICCTB U HUX HpeBpameHHﬁ: O3HAKOMJICHUE C
o6pa3uaM1/1 IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, ITIaCTMACC, KAYy4YyKOB.

MeKIpeIMETHBIE CBSI3H.

Peanmzamusi MeXnpeAMETHBIX CBS3€M NpW H3y4eHHH opraHudeckod xummm B 10 Kimacce
OCYIIECTBIISIETCSl Yepe3 HCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHITHH, TaK W TMOHITHH,
ABIAIOMIUXCA CUCTEMHBIMU JJIs1 OTACIIBHBIX IMPEAMETOB €CTCCTBEHHO-HAYYHOI'O HUKJIA.



OOmye ecTecTBEeHHO-HAY4YHbIC NOHSATHA: SIBICHHE, HAY4HBIH (pakT, THIoTesa, 3aKOH, TEOPHs,
aHanmu3, CHUHTE3, KiacCUpHKalWs, M[EePHOAUYHOCTh, HAOMIOACHUE, W3MEpEHHe, DKCIIEPUMEHT,
MOJIETUPOBAHUE.

Owusnka: Mmarepus, SHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKYJa, SHEPreTHUYECKHI YpOBEHB,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSIHHWE BEIIECTBa, (pU3MYecKue BENWYMHBI M E€OUHHLBI HX
U3MEPEHHS.

Buonorus: kierka, opranusMm, Ouocdepa, oOMEeH BemlecTB B OpraHu3me, (HOTOCHHTES,
OHMOJIOTMYECKN aKTUBHBIE BelecTBa (OCIKH, YII€BOABL, )KUPHI, HEPMEHTEHI).

I'eorpadusi: MUHEpaNbl, TOPHBIE IOPOJIBL, TIOJIE3HBIE UCKOMIAEMBbIE, TOILUTUBO, PECYPCHI.

TexHONOTHs: MUILEBBIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO THTAHWS, MOIOIIME CPEICTBa,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMU A

TeopeTnvyeckue 0CHOBbI XUMHUH

XUMUYECKHH 37eMeHT. AToM. SIIpo aToma, W30TOMBL. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUCCKHE
YPOBHH, MOJYpPOBHH. ATOMHBIC opOuTanu, S-, P-, d- smemeHTbl. OCOOCHHOCTH pacHpenesiCHUs
9NIEKTPOHOB 1O OpOHMTaNsIM B aTOMax »JJEMEHTOB TEPBBIX HYETHIPEX MEPUONOB. OJEKTPOHHAS
KOH(HTYpaIusi aTOMOB.

Ilepuonnueckuii 3akoH u llepuoguueckas cucremMa xumuueckux snemeHToB [I. M. Menneneesa.
Cas13p neproanueckoro 3akona u Ilepuonuueckoit cuctemsl Xxumudeckux anneMeHToB . M. Menzaeneena
C COBPEMCHHOM TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMHUYECKHUX
AJIIEMEHTOB M 00pa3yeMbIX MMH TPOCTHIX M CIOXHBIX BEIIECTB IO TPyNIaM W TEepHoAaM. 3Ha4YeHHE
MIEPUOAMYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BelecTBa. XUMUYECKast CBA3b. BHUIBI XUMUYECKOW CBs3M (KOBAJICHTHAS HETONSIpHAS U
MOJISIpHASI, WOHHAs, MeTaJutmdeckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XHMHYECKOW CBSI3U
(oOMeHHBIN W JTOHOPHO-aKIENTOPHEIN). BomopomHas cBs3b. BaneHTHOCTB. DNEKTPOOTPUIIATENEHOCTS.
Crenenb okucieHus. OHbI: KATUOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
TuIbl KPUCTATUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON pEeIIETKU.

[lonsiTie o mUCHEpCHBIX cUcTeMax. VICTHHHBIE W KOJUIOMIHBIE pPacTBOpPHL. MaccoBas 1o
BEIeCTBa B PacTBODE.

Knaccudukarmmss HeopraHwvecknx coeanHeHUil. HoMeHKIaTypa HEOPraHWYeCKHX BEIIeCTB.
I'eHeTnveckas CBSA3b HEOPTraHMYECKUX BEIIECTB, MPUHAAIEKANUX K PA3IMIHBIM KIIaccaM.

Xumudeckas peaxiusi. Kiraccuukanus XdMMUYeCKHX peakliii B HEOPraHMIECKOH U OpPraHNnIeCcKOn
XUMUHU. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUA M MPEBPALLCHUS DHEPrUM IpU
XUMHYECKHUX PEaKIUAX.

CKOpOCTb peakuu, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (akTopoB. OOpaTUMBbIe peakui. XUMHUIECKOe
paBHOBecHe. DaKTOpbI, BIUAIOIINE HA COCTOAHUE XuMHUeckoro pasHoBecus. [Ipunnun JlelllaTense.

Onexrpoauruueckas auccouranys. CuiibHbIE U cliadble deKTpoauThl. Cpea BOIHBIX PacTBOPOB
BEIIECTB: KHCIasl, HEUTpaibHas, MIEI0YHasl.

OKHCANTETBHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCTIepUMEHTaJIbHBIE METO/bI M3YYEHHUS BEIIECTB W WX INPEBpalleHUI: AEMOHCTpAIUs TaOIuIl
«llepuoanueckass cucrema xumudeckux osnemeHtoB J[. M. MengeneeBa», wu3ydeHue Mojelen
KPUCTAJUTMYECKUX PEMIETOK, HAOIIOMCHNE W ONMUCAHUE JEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB
(pa3mokeHHEe TEpPOKCHIAa BOJOpPOJa B IPHUCYTCTBUM KaTalHW3aTopa, OIpeNeleHHe Cpelpl PacTBOPOB
BEIIECTB C IMOMOIIbIO YHUBEPCAILHOTO WHAMKATOPA, PEaKIMH HMOHHOTO OOMEHa), IpOBEJCHUE
MPaKTHYECKOH paboThl «BiusHIe pa3nmuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIIm.



Pacuérnsie 3anaun.

Pacuétel mo ypaBHEHUSIM XHUMHYECKUX pEaKIMi, B TOM YHCIEC TEPMOXUMHUYECKHE PACUETHI,
Pacy€Thl C UCTIOIB30BAHUEM MOHSTHUSL «MACCOBAsI TOJISI BEIIECTBAY.

Heopranuyeckas xumus

Hemerannsl. [lonoxxenne nemeramoB B [lepuoguueckon cucremMe xuMuueckux sneMenToB . H.
MenzeneeBa U OCOOCHHOCTH CTpOCHHS aToMoB. (DU3MYECKUE CBOWCTBA HEMETAIUIOB. AJUTOTPOIUS
HEMETAJUIOB (Ha MpUMEpe KUCIOpoia, cepsl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA BAKHEHUIINX HEMETAIUIOB (TAJIOI€HOB, Cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COCAMHECHUH (OKCUIO0B, KUCIOPOACOACPIKAIINX KUCIOT, BOAOPOIHBIX COCITUHEHHIH).

[IpumeHeHue BaXXHEHIINX HEMETAILIOB U UX COCTMHEHUH.

Mertamnbl. [lonoxxenne meraioB B Ilepuoguyeckoid cucteMe xummudeckux snemenTtoB . .
MenpeneeBa. OCOOCHHOCTH CTPOCHUS SJICKTPOHHBIX 000J0YEK aToMOB MeTayuioB. OOmume (Gpunveckue
cBoiicTBa MeTauioB. CILIaBbl METAJIIOB. DIIEKTPOXUMHUUSCKHUH sl HAPSDKEHUM METaJlIoB.

XUMHYECKHE CBOMCTBA BaXKHEMIIMX METANIOB (HATPHUM, Kamui, KalbLUW, MAarHUW, aTlOMUHUMN,
[UHK, XPOM, JKeJIe30, ME/Ib) U UX COSTUHECHUI.

OO61mue crocoObl MoTydeHUs] MeTauIoB. [IpMMEeHEeHrEe METaNIOB B OBITY M TEXHUKE.

OKCIEPUMEHTAILHBIE METOABl M3yUYEHHUS BEIIECTB M MX MPEBPAIICHUI: H3YUYCHHE KOJUICKITUH
«MeTayyiel M CIUIaBbI», 00Pa3I[0B HEMETALIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3aJlad, HAOJI0JICHUEC U
ONKCAaHUE JCMOHCTPAIMOHHBIX U J1a0OPATOPHBIX OIBITOB (B3aMMOJCHCTBUE THIPOKCHIA ATIOMUHUS C
pacTBOpaMH KUCJIOT U IIeJoUeH, KAYeCTBEHHBIC PEaKIIUU HA KATUOHBI METAJUIOB).

Pacuérnbie 3anaun.

Pacuérer Macchl BemecTBa Wi 00bEMa Ta30B MO0 M3BECTHOMY KOJHYECTBY BEUIECTBA, MAcCe HIIH
00BEMY OIHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, PACUETHI Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLUU, €CIIU OJTHO U3 BEUIECTB UMEET IPUMECH.

XuUMHA 4 )KU3Hb

Ponmp xumum B 00eCIe4eHHWH O3KOJOTHYECKOH, JHEPreTHYECKOW W THINEBOH Oe30MacHOCTH,
pa3BUTUHU MeIULUHEL. [IOHATHE 0 HAYYHBIX METOJAX MMO3HAHMSI BEIIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnennss 006 OOMMX HAyYHBIX MPHUHIWIAX MPOMBIIUICHHOTO IONYYSHHUS Ba)KHEUIINX
BEIISCTB.

YenoBek B MHUpE BELIECTB M MaTEpPUANIOB: BaXKHEHIIME CTPOUTENbHBIE MaTepualbl,
KOHCTPYKL[MOHHbIE ~MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaigbl MJ1 SIEKTPOHUKH,
HaHOMAaTepHaibl, OPraHUIEeCKUE U MIUHEPAILHBIC YI00PEHNUS.

XuMHsL 4 300pOBbE UEJIOBEKA: MPABHJIA MCIOJIb30BAHUS JICKAPCTBEHHBIX IpENaparoB, MpaBHiia
0e301MacHOT0 UCIONB30BAHMSI ITPETIapaToB OBITOBON XUMHUH B ITOBCETHEBHON KU3HU.

MexmpeAMETHBIE CBSI3H.

Peanmzamus MeXnpeIMETHBIX CBA3€H INMpH HM3y4YeHHH OOmiedl W HeopraHmdeckod xumuu B 11
KJIACCE OCYIIECTBISETCS 4Yepe3 HCIIONb30BaHWE KaK OOIMWX €CTECTBEHHO-HAYYHBIX TOHATHHA, TaK W
MIOHSITUH, SIBISIFOIINXCSI CACTEMHBIMU AJI OTAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01mue ecTeCTBEeHHO-HAy4YHBbIC TOHATHS: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TEOpHs, aHalu3,
CUHTE3, Kiaccu(ukaius, MEepHOANYHOCTh, HAOJIOJICHHE, SKCIICPHUMEHT, MOJCIUPOBAHUE, WU3MEPCHHE,
SIBJICHUE.

Ousmka: Marepus, JHEPrus, Macca, aToM, »JJEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOII,
PaIuOaKTUBHOCTH, MOJIEKYJa, YJHEPTETHICCKUI yPOBEHB, BEIIECTBO, TEI0, 00bEM, arperaTHoe COCTOSIHHE
BelIeCTBa, (U3NICCKUE BEJIUUMHBI U €AMHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOcHUCTeMa, Omocdepa, MaKpo- M MHUKPOIIEMEHTH, BUTAMUHBI,
00OMeH BEIIECTB B OpraHu3Me.

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

TexHomorus: XUMWYECKas MPOMBINUICHHOCTh, METALTYPrUs, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHaIOB, CEIbCKOXO3IMCTBEHHOE IMPOM3BOJICTBO, IHUINECBAsT ITPOMBINLICHHOCTD, (papMalieBTHIECKast



MMPOMBIIIIJICHHOCTb, MPOHU3BOJACTBO KOCMCTHYCCKHUX IIPLCIIapaTOB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI I10 XMMUN HA BA30BOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUs K pe3yiabTaTaM OCBOCHHs OOYHYaIOMIMMUCS MPOrpamMM
cpeaHero oOmero oOpa3oBaHusl (JMYHOCTHBIM, MeETampeIMETHBIM M MpeaMeTHbiM). Hayuno-
METOANYECKON OCHOBOH il pa3paldOTKU IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS MPOTPaMM CPEIHErO
o0rmiero o0pa3zoBaHus ABJSETCS CHCTEMHO-ACATEIbHOCTHBIN MOIXOI.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOAXO0JIOM B CTPYKTYpPE JINYHOCTHBIX PE3YJIbTaTOB
OCBOCHHMSI TIpeaMeTa «XUMHS» Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUSl BBINENEHBI CIIEAYIOIINE
COCTaBJISIOLINE:

OCO3HaHWE OOYYAIOIUMHUCSH POCCHHCKON TpakKIaHCKOH HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOATEILHOCTH ¥ CAMOOIIPEIEIICHHIO;

HaJIN4Me MOTHUBALMK K 00YUIEHHUIO;

LIeJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOCKIEHWH JUYHOCTH HA OCHOBE KIIOUYEBBIX
[EHHOCTEH W UCTOPUYECKUX TPATUINI 0a30BOM HAYKH XVMHM;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIIMXCS PYKOBOACTBOBATBCS B CBOCH JAEATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, IPUCYIIUMH LEJIOCTHONH CHCTEME XUMHUUECKOT0 00pa30BaHus;

HaJIM4ME TPABOCO3HAHMS 3KOJOIMYECKOH KyJIBTYpbl M CIIOCOOHOCTH CTaBUTh LIEIH U CTPOHUTH
JKU3HEHHBIC TIJIaHBbI.

JIMyHOCTHBIE pe3yJbTaThl OCBOCHHUS IpEeOMETa «XUMHS» JOCTUTAIOTCS B €AMHCTBE Y4EOHOH M
BOCIIUTATENbHON NESITEIbHOCTH B COOTBETCTBUU C I'YMAHHUCTHYECKHMH, COLUOKYJIbTYPHBIMHU, AYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMU W HIeaJaMU POCCHHCKOrO TIPa)KAaHCKOro OOILIecTBa, NPUHATHIMUA B
o0miecTBe HOPMaMd M MpaBWJIaMH IIOBEACHUS, CIOCOOCTBYIOIIMMM IIPOLIECCAM CAaMOIIO3HAHUS,
CaMOPa3BUTHSI ¥ HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00yYarOIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IpeaMeTa «XHMHS» OTPakaloT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATENILHON M MPAKTUYECKOH AEATEIbHOCTH 00ydYaloMKXCcs M0 pealn3alyy NPUHATHIX B 00LIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

0CO3HaHMUsI OOYUYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBOKEHHS K 3aKOHY
Y TIPaBOTIOPSIIKY;

MIPEJICTaBJIECHHUS O COIMATIBHBIX HOPMaX M MpPaBUIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JESATENBHOCTH TPH CO3JaHUHM YUYEOHBIX TPOEKTOB,
peleHny y4eOHbBIX U MMO3HABATENbHBIX 33/1a4, BBIMOIHEHNH XUMHYECKHX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M NMPWHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JPYTHX IpH
aHaJ3e pa3InYHbIX BUJIOB y4eOHOU JeATENTLHOCTH;

2) naTpMOTHYECKOr0 BOCTINTAHMA:

[IEHHOCTHOT'O OTHOIIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJeINI0 OT€YECTBEHHON XUMHUH;

YB@)XKEHHS K TPOIECCY TBOPYECTBA B 0OOJACTH TEOPUHM M TMPAKTHUECKOTO MPUMEHEHUS XUMHH,
OCO3HaHMUSl TOTO, YTO JOCTIDKEHHUS HAYKH €CTh Pe3yNbTaT IUTENbHBIX HaOMIOACHHWH, KPOMOTIUBBIX
9KCIIEPUMEHTAIBHBIX MTOUCKOB, TIOCTOSHHOTO TPYZAa YIE€HBIX U MPAKTHUKOB;

WHTEpeca W MO3HABATEIHHBIX MOTHBOB B TOJYYEHHU M TOCIEAYIONIEM aHann3e WH(POPMAIUH O
MEPEOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS,

CIIOCOOHOCTH OIIEHMBATh CHTYallMH, CBA3aHHbIE C XHMHUYECKUMH SBICHHUAMH, W TPHUHUMATh
OCO3HaHHBIE PEIIEHHSI, OPUEHTHPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE MOBEACHNE U MOCTYNKH CBOWX TOBAPHILEH C TIO3UINKA HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUIA ITHX MMOCTYIIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBb:



NMOHUMAaHUsl IIEHHOCTeW 3J0poBOro W 0Oe3zomacHOro o0pa3a JKWM3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHYECKOMY 310POBbIO;

COOIIOICHNsT TIPaBIJI 0€30MIaCHOTO OOpalleHnsl C BEIIECTBAMU B OBITY, IOBCEJHEBHOW )XKU3HU H B
TPYAOBOH 1€ATENBHOCTH;

MOHUMAaHUsl [ICHHOCTH TPaBWJ MHIMBHIYaTbHOTO U KOJUIEKTHBHOI'O 0E30TMAacHOTO MOBEJCHHS B
CUTYaIUsIX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HH JIIO/IEH;

OCO3HAHMS TIOCJIEACTBUH M HENPHUATUS BPEAHBIX TNPUBBIYEK (YMOTPEONECHUS  aJKOTOJS,
HapKOTUKOB, KYpEHHUS);

5) TpynoBoro BocnuTaHusA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MCCIIEI0BATEIbCKOM NS TENbHOCTH, OOIECTBEHHO
TI0JIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKH Ha aKTMBHOE y4acTHE€ B PELIEHHH IMPAKTHUYECKUX 33]a4 COLMAIbHON HANpaBI€HHOCTU
(B pamMKax cBOero Kjacca, IIKOJIbl);

MHTEpeca K MPaKTHUECKOMY H3YyYEHHIO MpodecCchuil pa3inuyHOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS MPeMETHBIX 3HAaHUM 110 XUMUH;

YBa)XEHHUS K TPYAY, JIOJSAM TpyJa U pe3yabTaTaM TPYAO0BOM A€ TeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUAYAJIHON TpaeKTOpUU O0Opa3oBaHus, Oymymiei
npodeccu ¥ peanu3anid COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS

9KOJIOTMYECKH LIEJIECOO0Pa3HOro OTHOLICHUS K INPUPOJE, KaK HCTOYHHUKY CYIECTBOBAHMS KU3HU
Ha 3emiie;

NOHUMAaHUSl TJ100aJbHOTO XapakTepa JKOJOTHMYECKMX MNpo0JieM, BIMSHUS SKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CpEelbL;

OCO3HAaHHS HEOOXOAWMOCTH HCIIOJIb30BaHMUSA JAOCTH)KEHUH XMMHUHU U PEIICHUS BOIPOCOB
PaIOHAIBHOTO IPUPONOIIOIb30BAHHS;

AKTHUBHOTO HENPUSTHS ACUCTBUM, NPUHOCAIIMX BpEl OKPYKaKOLIECH MPUPOJHOU cpele, YMEHHS
NPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUI H
MPeOTBPAIaTh UX;

HaJIMYMs Pa3BUTOr0 3KOJIOTMUYECKOT0 MBIIIJIEHHS, DKOJIOTUIECKON KYJIBTYpPBI, ONbITA JEATENBHOCTH
9KOJIOTUYECKOW  HAINPAaBIEHHOCTH, YMEHHUS  PYKOBOJACTBOBAaTbCSI MMM B  IIO3HABaTEIIBHOM,
KOMMYHHMKAaTUBHOH M COLMAIbHOM MPAaKTHKE, CIOCOOHOCTH W YMEHHMS aKTHBHO IPOTHBOCTOSTH
uaeonoruu xeMmohoouu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUSL:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd 1 00IIeCTBEHHOM NMPaKTHKH;

NOHUMAaHUs cneun(UK XUMUHM KaK HayKH, OCO3HaHMA € posr B (JOPMUPOBAHUN PALMOHAIBHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM LEIOCTHOIO NMPEACTABICHUS 00 OKpYXKarolleM MHpE KaK O €IMHCTBE
NPUPOAbI M YeJIOBEKa, B MO3HAHWM IPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH NMPOOJieM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHWMHH JJII COBPEMCHHOW IMBWIM3AIMH: B €&
TYMaHHUCTHYECKOI HANpaBIeHHOCTH W BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, HEPreTHYECKO,
MUIIEBON M HKOJIOTHYECKON 0e301MacHOCTH, B PAa3BUTHH MEAMIIMHBI, 00ECIIEYCHNH YCIOBHM YCIEITHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KXKIOTO WiieHa 00IIecTBa;

€CTEeCTBEHHO-HAyYHOW IPaMOTHOCTH: TIOHUMAHUSI CYIITHOCTH METO/IOB MTO3HAHHMSA, UCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh TOJyYaeMble 3HAHHS JJIsl aHalu3a H OOBSICHEHUS
SBIIEHUI OKPYXXAIOIIET0O MHUpPa W TPOHUCXOIAMMX B HEM W3MEHEHHH, YMEHHUS JenaTh OOOCHOBAaHHBIC
3aKIIFOYEHUs] HA OCHOBE HAayYHBIX (PAKTOB M MMEIOIIUXCS JAHHBIX C IIETbI0 MONYYeHHUS! JOCTOBEPHBIX
BBIBO/IOB;



CIOCOOHOCTH CaMOCTOATENIFHO HCIIONB30BaTh XMUMHUYECKUE 3HAHUS Uil PElIeHHs MpoOiieM B
peabHBIX KU3HEHHBIX CUTYaLUsIX;
MHTepeca K MO3HAHUIO U MCCIEI0BATEIbCKON eI TETbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHHIO M caMOOOpa30BaHHIO, K aKTHBHOMY
MOJYYEeHHUIO HOBBIX 3HAHHMI IO XUMHH B COOTBETCTBUU C )KMU3HEHHBIMH MOTPEOHOCTSMU;
MHTEpeca K 0COOCHHOCTSIM TPyAa B pa3IMYHbIX cepax mpodheccHoHaIbHON JeITeNbHOCTH.
METAINPEJMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHS Y4eOHOTO IMpeaMeTa «XWUMHUsS» Ha ypPOBHE CPEIHETO
o01Iero 06pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIe 11 (OPMHPOBAaHWUS  MHPOBO33PEHHUS  OOyYAOIMUXCS  MEXKTUCIHUILIMHAPHBIC
(MexmpenMeTHbIE) OOIIeHaydIHbIE TMOHATHSA, OTPAXKAIOMINE IEJIOCTHOCTh HAYYHOW KApTUHBI MUpPa U
CHICIU(PUKY METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO, JHEPTHUS,
SIBJICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DAaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCJICIOBAHNE, HAOIIOICHUE, U3MEPEHHE, IKCIICPUMEHT U JIPYTHUE);

VHHUBEpCalbHble Y4eOHble JAeHCTBHA (ITO3HABATENbHBIC, KOMMYHUKAaTHBHBIC, PETYISTHBHEIC),
oOecrnieunBarome (GopMupoBaHWE (QYHKIMOHAIBLHOW TI'PAaMOTHOCTH M COIUAIBHONH KOMIICTCHIIUU
00yJaronuxcs;

CIIOCOOHOCTH 00yJaronxcs HCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUIMHAPHEIE,
MHUPOBO33PCHUYCCKHUE 3HAHUSA W YHHMBEPCAJIbHBIC Y4YCOHBIC JCHCTBHS B IO3HABATCIBHOW W COLMAIBHOMN
MPaKTHKE.

MeTaHpe[IMCTHI)IC PE3YJIbTAaThl OTpaxaroT OBJIAJICHUC YHUBCPCAJIbHBIMHA y‘Ie6HLIMI/I
IMMO3HABATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA HCﬁCTBHHMH.

OByajieHUe YHUBEPCAIBLHBIMHU Y4eOHBIMH MO3HABATEILHBIMY JTEHCTBUSIMH:

1) 6a3oBble JIOrMYeCKHe JIeiicTBHS:

CaMOCTOSTEILHO (hOPMYJIUPOBAThH M aKTYaJIM3UPOBATH POOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTPEACIATh LEIH JCATEIBHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
PE3YILTATHI ACATCIIBHOCTHU C IMTOCTABJICHHLIMU LICIIAMU,

HCIIOJIb30BAaTh IMIPHU OCBOCHUN 3HAaHUM HpI/IéMI)I JIOTUYECKOT'O MBILNIJICHUSA — BBIACIIATE XapaKTCPHBIC
IIPpU3HaKH HOHATHUH U YCTaHaBJIMBATh WX B3aMMOCBA3b, UCIIOJIB30BATH COOTBETCTBYIOIHUE IMOHATUA JJIA
00BSACHEHHS OT/ICIBHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHU JIJIsI KITacCU(UKAIMY BEIIECTB U XUMHUYECKHX PEaKIIH;

YCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIE CBSA3U MEX/Y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXJeHHUS (MHIYyKTHUBHBIE, ICITyKTHUBHBIC, IO AHAIOTHUHU), BBIABISATH
3aKOHOMEPHOCTA W TIPOTHBOPEUYHS B PACCMAaTPUBAEMBIX SBIEHHUSAX, (OPMYITHUPOBATH BBIBOJABI U
3aKITFOYEHUS;

MIPUMEHSTH B MPOIIECCe TIO3HAHUS, UCIIONB3YeMble B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
MpeoOpa3oBLIBATE MOJIENFHBIC TPEACTABICHHS — XMMUYECKHI 3HaK (CHMBOJI) 3JEMEHTa, XUMHYECKas
¢dbopMyna, ypaBHEHHE XUMHUECKOHN peakluu — MpY PEeIICHNH YIeOHBIX TTO3HABATEIBHBIX U MPAKTUIECKUX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJENbHBIC NPEICTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHUYECKHUX PEaKInH.

2) 6a30BbIe HCCIEN0BATEIbLCKUE AeCTBHUS:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHUECKUX PEaKIIHIA;

(hopMyITUpPOBaATh MU U 33J1a4l UCCIEIOBAHMS, UCTIOIh30BATh MTOCTABICHHBIE M CAMOCTOSTEIIEHO
c(hopMyIIMpOBaHHBIC BOMPOCH B KadeCTBE WHCTPYMEHTA TO3HAHUS W OCHOBBI s (HOPMUPOBaHUS
TUTIOTE3bI 110 MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX CYIK/ICHHIA,

BIIQJICTh  HaBBIKAMU  CaMOCTOSITETILHOTO  IUIAHUPOBAHWSA W TPOBEACHUS  YICHUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHWS HAONIOAATh 3a XOJIOM IPOLECCa, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €0 Pe3yNbTaT, POPMYIHPOBATh 00OOIIEHNSI U BEIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yIbTAaTOB UCCIICIOBAHNUS, COCTABISITH 000OCHOBAHHBIN OTYET O MPOJIENIAHHON padoTe;



npruoOpeTaTh OMBIT YUYEHHYECKOH MCCIIEAOBATEIbCKOM M MPOEKTHOM AEATENBHOCTH, MPOSBISTH
CHOCOOHOCTh M T'OTOBHOCTH K CAMOCTOSITEIBHOMY MOWCKY METOJOB PEICHHs MPAaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHMSL.

3) padora c uHpopmManmeii:

OPUCHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAaX HWH(opMmanmu (Hay4yHO-TIOMYJSApHAs JHUTEpaTypa
XHUMHYECKOTO COJEpKaHus, CIpaBoOvHbIe ocoOus, pecypcsl MHTEpHeTa), aHanM3upoBaTh WHPOPMALIUIO
pPasNMYHBIX BUAOB M (QOpPM MpEACTAaBICHUS, KPUTHYECKH OLEHHBAaTh €€ JIOCTOBEPHOCTb U
HENPOTUBOPEUNBOCTD;

(bopMynupoBaTh 3aPOChl U MPUMEHSATH Pa3IMYHbIE METOBI NP MOUCKE U 0TOOpe MHPOPMALIUH,
HEOOXOIUMOM ISl BBIMTOJTHEHUS YUEOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCIOJIB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJOTHH |
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMAaNbHYIO (opMy mpeAcTaBieHus HHGOpMANUU (CXEMBI,
rpad UKy, JUarpaMmbl, TaONUIBl, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KauecTBE CpPEACTBA MpH paboTe ¢ XMMUYECKOW WHOpMAIUCH:
NPUMEHATh MEXKINpeaAMeTHbIe ((U3UUecKue ¥ MareMaTh4yecKrue) 3HaKH M CHMBOJIBL, (POpMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOIMYECKHE CPEICTBA HATIISTHOCTH.

OBnajeHHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU J1eHICTBUSIMU:

3a7aBaTh BOMPOCHI IO CYHIECTBY OOCYKIaeMOW TeMbl B XOJA€ [Haliora H/WIH JIUCKYCCHUH,
BBICKa3bIBaTh MW, (HOPMYIMPOBATh CBOM HPEIJIOKEHHS OTHOCHUTENIFHO BBIMOJIHEHHS MPEIIOKEHHOMN
3aJ1a4u;

BBICTYIIaTh C MpE3CHTalMed pe3yJbTaTOB IIO3HABATEIbHON [NEATEIBHOCTH, IOIYyYEHHBIX
CaMOCTOSITETIbHO HJIM COBMECTHO CO CBEPCTHHUKAMH TP BBIIOJIHEHHMM XHUMHUYECKOTO 3KCIICPUMEHTA,
MPAaKTUYECKOW pabOThI 110 UCCIIEIOBAHUIO CBOWCTB M3y4aeMbIX BEILECTB, peaau3alny yuyeOHOro MpoeKTa
1 GOpPMyYJINPOBATh BBIBOABI 110 Pe3yIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUM TyTEM COTJIaCOBaHMS MO3ULIUH
B X0J1€ 00CyXIeHUsI 1 00MEHa MHEHUSIMH.

OBnajeHue YHUBEPCAIBHBIMHI PeryJIATHBHBIMH e CTBUSIMM:

CaMOCTOSITEIbHO INIAHUPOBATH M OCYIIECTBIISATH CBOIO O3HABATENBHYIO ACATEIbHOCTD, OIPEACIISS
e menM M 3aJadd, KOHTPOJIMPOBAaTH M O Mepe HEOOXOAWMOCTH KOPPEKTHPOBAaTh HpeAJaracMblii
ITOPUTM JAEHUCTBHH HpU BBHINOJHEHWH YYEOHBIX M HCCIIEAOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ GeKTUBHBINA cIIOCO0 MX PEHIeHUs ¢ y4ETOM MOIYyYEHHs] HOBBIX 3HAHMH O BEIIECTBAX U XMMHUYECKHX
peaKuusix;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH ESITENbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KJIACC

IIpeameTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHndeckas XuMHs» OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUH O XUMHYECKOH COCTaBIAIOLICH €CTeCTBEHHO-HAYYHOM
KapTHHBI MHUPA, POJIM XUMHH B [TO3HAHUU SIBJICHUH MPUPOABI, B (OPMUPOBAHNHN MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAJIBHOH IpaMOTHOCTH, HEOOXOIMMOHW HJsl pelleHHs MPaKTUYeCKUX 3aJad U
9KOJIOTHYECKH 000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOAHON Cpeae;

BIAaJICHUE CHCTEMOW XHMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIINE MOHATHUS
(XMMHUYECKMI ~ DJIEMEHT, aToM, OJJIEKTpOHHas o000JIoYKa aroMa, MOJIeKyJla, BaJEHTHOCTb,
3IIEKTPOOTPULIATEIBHOCTh, XUMHYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BEpHyTas M COKpalIéHHast),
MOJIb, MOJISIPDHAsi Macca, MOJIAPHBIM OO0BEM, YriaepoJHbI ckeneT, (yHKIMOHANbHAS TPYIINa, pagukal,
M30MEPUS, U30MEPBI, TOMOJIOTUYECKUH P, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA M a30TCOAEpKallue
COCIMHEHHsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHHS); TEOPHH H
3aKOHBI (TEOpHUsSl CTPOCHMs OpraHuueckux BemecTB A. M. byrnepoBa, 3akoH cOXpaHEHHS Macchl



BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUHN A3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JEXKaIlUe B
OCHOBE TIOHMMaHUsI IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PaKTOIOTUYECKUE CBEACHUS O
CBOWCTBAx, COCTaBe, MOJIY4YCHUH M O€30MAaCHOM HCIIOJIb30BAHUH Ba)KHEHMIIMX OPraHMYECKHX BEILECTB B
OBITY M IPAaKTUYECKON AEATEIFHOCTH YeJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHI BBISBISITH XapaKTEpPHbIC NPU3HAKK MOHATHH, YCTaHABIMBATh HX
B3aMMOCBS3b, MKCIIOJIB30BAaTh COOTBETCTBYIOIIME TMOHSATHS NPHU OINMCAaHUM COCTaBa, CTPOEHUS U
MIpEBpAIEHUH OPTaHNYECKUX COEANHEHUN;

c(OpMHPOBAaHHOCTh YMEHHUH HCIOJIB30BaTh XUMHYECKYI0 CHMBOJMKY MJIS COCTaBIICHHS
MOJIEKYJISIDHBIX W CTPYKTYpHBIX (pa3BEPHYTOH, COKpaumIEHHOW) (OpPMYyNl OpPraHHYECKHUX BEIICCTB H
YpaBHEHUN XWMHYECKHX pEaKIMW, H3rOTaBIMBAaTh MOJEIH MOJIEKYJl OpPraHWYECKHX BEIIECTB s
WUTIOCTPALIMU UX XMMUYECKOTO U TIPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(OpMHPOBAaHHOCTh YMEHHMH YCTaHABIMBATH MPUHAAJICKHOCTh HW3YYCHHBIX OPTaHUYECKUX
BEIIECTB [0 UX COCTaBy M CTPOCHUIO K OMNpEAEIEHHOMY KiIacCy/TpyImie COeIWHEHUH (yriIeBOIOPOIbI,
KHCJIOPOJl U a30TCOACPIKaIUe COEANHEHHS, BEICOKOMOJIEKYJIISIPHBIE COCIMHEHUS), AaBaTh UM HA3BaHUS
no cucremarnueckoir Homenknatype (IUPAC), a Taxxe NpUBOAUTH TPUBHAIBHBIC Ha3BaHUS OTACIBHBIX
OpraHWYECKUX BEIIECTB (ITWIICH, MPONMJICH, aleTHJIeH, OJTWICHIJUKOIb, TIHUIEPHH, (EHOI,
dopmanbaerus, amneTalblerHl, MYypaBbHHAs KWCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTCapHHOBAsI KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, LEeJIT0I03a, TIHUIINH);

c(OpMHUPOBAHHOCTh YMEHHUS ONPEACISTh BUbl XUMUYECKOM CBSI3H B OPTraHUYECKUX COCAMHEHHUSX
(onuHApHBIC ¥ KpaTHEIE);

c(hOpMHUPOBaHHOCTH YMEHHS MPUMEHSITD MTOJIOKEHUS TEOPUN CTPOCHHS OPTaHMYECKUX BEIIECTB A.
M. BbytnepoBa st OOBSCHEHHS 3aBUCHMOCTH CBOKCTB BEIIECTB OT MX COCTaBa W CTPOCHHS, 3aKOH
COXPaHEHUs1 MacChl BEILIECTB;

c(hopMHUPOBaHHOCTh YMEHHH XapaKTEPH30BAaTh COCTaB, CTPOCHUE, (PU3UYECKHEe W XUMHUYECKHE
CBOICTBA TUITMYHBIX MPECTABUTENCH PA3IMYHBIX KIIACCOB OPTaHIMYECKUX BEIECTB (METaH, dTaH, STHICH,
MIPOMWIICH, aleTwieH, Oytamauen-1,3, mMetunOyraanen-1,3, GEH307, METaHON, 3TAaHOJ, STHICHTIUKOIb,
rmneprH, (EHON, aleTanblern], MypaBblHAs W YKCYCHAs KHCJIOTHI, TIIOKO3a, KpaxMal, IeJUToi03a,
aMUHOYKCYCHasl KHCJIOTa), WJUTIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXIy HHMH YpaBHEHUSMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMN C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYI;

c(hOpMHUPOBaHHOCTh YMEHHUS XapaKTePU30BaTh WCTOYHHWKH YTIEBOJOPOIHOTO CHIPhsi (HE(DTS,
MPUPOJIHBIA Ta3, Yrojb), CHOCOOBI WX TMepepadOTKM W TPAKTHYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKy;

c(hOpMHUPOBAaHHOCTh yYMEHWW NPOBOJIUTH BBIYUCICHUS 10 XMUMHYECKHM YypaBHEHHSM (MaccChl,
00B€Ma, KOMMYECTBA WCXOJHOTO BEIIeCTBA WIIM TPOJIYKTa PEaKIMd IO M3BECTHHIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB MM MTPOAYKTOB PEaKIINN);

c(hOpMHUPOBaHHOCTh yMEHWH BIAJIETh CHCTEMOW 3HAHWH OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, WCIIONB3YEMbIX B XVUMHH TPH M3yYeHHHM BEUIECTB W XUMHUYECKHX SBIICHUH (HabmoneHwue,
W3MEpeHHe, OSKCIIEPUMEHT, MOJICIMPOBAHKE), HWCIOJIh30BATh CHCTEMHBICE XWMHYECKHE 3HAHHS IS
NPUHATUSL PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBA3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHUEM;

c(hopMUPOBAaHHOCT, YMEHHU COOJIIOATh TIPaBWIA TIOJIG30BAHUS XWMHYECKOH TIOCYAOH U
nabopaTopHbIM O0OpPY/IOBaHMEM, a TaKKe TpaBuiia OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TIO BBITIOJTHEHUIO TA00PATOPHBIX XUMHYECKHUX OTIBITOB;

c(OpMHUPOBAaHHOCTh yMEHWH IUIAHUPOBATh W  BBHIMONHATh XWUMHYECKHH  OKCIIEPHMEHT
(TpeBpaleHusl OpraHuvecKUX BEIIECTB NMPU HATPEBAHWH, MOIYUYEHUE STHUIICHA U M3YUYCHHE €r0 CBOWCTB,
KaueCTBEHHbIE PEaKINW OPraHWYeCKHX BEIECTB, JEHATypalus OENKOB INpH HArpeBaHWH, I[BETHHIE
peakiuy OeJKOB) B COOTBETCTBHY C MTPABMIIAMH TEXHUKU 0€30TIACHOCTH MTPH OOPAIIEHHUH C BENIECTBAMH U
nabopaTopHbIM O0OPYZOBAaHHEM, IPEICTABISATh PE3YJIbTAaThl XUMHUYECKOTO JKCIEepHUMeHTa B (opme
3allUCH YPaBHEHHH COOTBETCTBYIONIMX pEaKUWii ¥ (OPMYJIMPOBATH BBHIBOJIBI Ha OCHOBE JTHX
pe3ynbTaToB;



cOPMHPOBAHHOCTh YMEHHH KPUTHYECKH AaHaJM3MPOBaTh XHMHYECKYI0 HH(OpMAaIHIo,
MOJy4aeMyIO U3 pa3HBIX HCTOYHUKOB (CpeAcTBa MaccOBOW MH(popMayu, IHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiIa SKOJOTHYECKH 1IeJIecO00pa3HOro MOBEJCHUS B
OBITY M TPYAOBOW AEATENBHOCTH B LIEJSIX COXPAHEHHUS CBOETO 3[0POBbSI M OKPYXAIOWIEH MPHPOJHOMN
Cpenbl, OCO3HAaBaTb ONACHOCTb BO3JCHCTBUS HA JKHMBBIE OPIAHM3MBI OIPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbicn mokazatenss I[IJIK, moscHsATe Ha mpuMepax cHnocoObl YMEHBIICHHS |
IIPEAOTBPALICHNS UX BPEAHOIO BO3ICUCTBHSI HA OPTraHU3M YEJIOBEKa;

JUTsl 00Y4YaIOIIMXCS C OTPaHMYEHHBIMHA BO3MOKHOCTSIMU 3/10POBbsI: YMEHHE MPUMEHSITh 3HAHHS 00
OCHOBHBIX JOCTYIIHBIX METOAaX [MO3HAHUS BEIECTB U XUMUUECKUX SBJICHUN;

JUIA CIIeNBIX W cHa0OBHIAIIMX OOYYarOIIMXCS: YMEHHE HCIIONb30BaTh Pelibe(hyHO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins s 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «O01ast 1 HeOpraHn4ecKask XUMH» OTPasKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHHUIA: O XWMHUYECKOH COCTaBISIONICH eCTeCTBEHHO-HAYYHON
KapTHHBI MUPA, POJIM XUMHHU B [TO3HAHUU SIBJICHUI MPUPOABI, B (POPMUPOBAHUHN MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOHW HAJsl pEIleHHs MPAaKTUYEeCKUX 3ajad U
9KOJIOTMYECKH 000CHOBAHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOAHOM Cpene;

BIAJICHUE CHCTEMONW XHMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarOIINE MOHATHUS
(XMMHYECKHIi 2JIEMEHT, aTOM, H30TOIl, S-, P-, d- AIEeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBI 00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPHLATEIBFHOCTb, CTEIICHb OKHCICHHUS, XUMHYECKas CBS3b
(xoBasyieHTHasl, MOHHAsI, METAJUIMUECKasi, BOJAOPOIHAs), KPUCTAJUINYECKAs! PEIIETKA, THUIBl XUMHYECKUX
peaknuii, pacTBOp, DJIEKTPOIHUTHI, HEIIEKTPOIUTHI, JJIEKTPOIUTHYECKAs AMCCOLMALUA, OKUCIUTEIND,
BOCCTaHOBHUTEJb, CKOPOCTh XUMUYECKON pEaKkLHy, XUMHUYECKOE PaBHOBECHE);TEOPUH U 3aKOHBI (TEOPHS
ANEKTPOIUTUUECKON TUCccolauy, nepuoandeckuil 3akon /1. 1. Menaeneea, 3aK0OH COXpaHEHUs] MacChl
BEILIECTB, 3aKOH COXPAHEHMS M MPEBPAIICHUS SHEPTUU NPU XUMUYECKHX PEAKLUX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SA3BIK XUMHM, MHPOBO33PDEHUYECKHE 3HAHUSA, JIEKallle B OCHOBE IOHUMAaHMS
NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBIICHHUH, (PaKTOJIOIMYECKHE CBEIEHHUs O CBOWCTBAX, COCTABE,
NOJY4YeHHH M O€30IacCHOM HCIOJIb30BAHMHM BAKHEUIIMX HEOPraHWYEeCKUX BELIECTB B OBITY H
MPAKTHYECKON NeSTETFHOCTH YEI0BEKa;

c(OpMHUPOBAHHOCTh YMEHHH BBISBISITh XapaKTEpPHbIC TPU3HAKK MOHSATHH, YCTaHABIWBATh WX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS IIPU ONMMCAHUHM HEOPTAaHMYECKHUX BEIIECTB U UX
IIPEBPALLICHAN;

c(OpMHUPOBAHHOCTh YMEHHI HCIIONB30BATh XUMHUYECKYI0 CUMBOJIHKY JUIsI COCTaBIICHHS (POPMYIT
BEIIECTB M YpaBHEHHWH XHMMHYECKHMX peakinui, cucrematiueckyto HomeHkmatypy (IUPAC) wu
TPUBHAJIbHBIE Ha3BaHUS OTAEIHHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIi ra3, yriaeKuCIbli ra3, aMMHUax,
raméHasi U3BeCTh, Heran€Has U3BeCTh, INThEBAs COJA, MUPUT U IPYTHE);

c(OpMHUPOBAHHOCTh YMEHHUH ONpeAessiTh BaJICHTHOCTh W CTENEHb OKUCICHHS XHMHUYECKHX
3JIEMEHTOB B COEIMHEHHUSX pa3IMYHOrO0 COCTaBa, BUJ XHWMHUYECKOW CBS3M (KOBaJEHTHAs, HOHHAs,
MeTaJlJIMYecKas, BOJIOPO/IHAs) B COETUHEHNUAX, THIT KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJEKYJsIpHAsi, WOHHAs, METaJUTM4YecKas), XapakTep Cpeasl B BOJHBIX pPacTBOPax
HEOPraHWYECKUX COE/IMHEHU;

c(hOpMHUPOBaHHOCTh YMEHUH YCTaHABIWBATh NMPUHAJICKHOCTh HEOPTAHUYECKHUX BEIIECTB MO HX
COCTaBY K ONpeAeTIEHHOMY KJIacCy/TpyIiie COeMHEHNH (MPOCThIE BEIECTBA — METaUIbI U HEMETAaILIbI,
OKCH/IbI, OCHOBaHMS, KUCIIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIH);

c(hopMUPOBAaHHOCTh YMEHUU PACKPBIBATH CMEICH Teproaudeckoro 3akona J[. M. Mennmeneera u
JIEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIOIIYIO, OOBSCHUTEILHYIO U MPOTHOCTUYECKYIO (DYHKIINY;

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepH30BaTh D3JEKTPOHHOE CTPOCHHE aTOMOB XHWMHYECKHX
anemeHToB 1-4 mnepuonoB Ilepumonuueckoil cuctemsl xumudeckux siaeMeHtoB . M. Menpneneesa,
UCTIONIB3YSl TOHATHA «S-, P-, O-DJEKTPOHHBIC OPOMTAIN», «IHEPIETUYECKUE YPOBHH», OOBSCHATH



3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHMHMUYECKHX JJIEMEHTOB M HMX COCAMHEHHM IO MepuojaM Hu
rpynmnaM [lepuonuueckoit cuctemsl xumuueckux 3aemeHToB [. 1. Menneneesa;

c(hOpMUPOBAaHHOCTh YMEHUH XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYSCKHAE CBOWCTBA
HEOPTaHWYECKUX BEIICCTB PA3MYHBIX KIACCOB, MOJATBEPKAATh CYIIECTBOBAHHE TCHETUYECCKON CBS3U
MEXJy HEOPraHMYEeCKUMHU BEIIECTBAMHM C TOMOIIBI0 YPaBHEHUN COOTBETCTBYIOIIUX XUMHYECKUX
peaknuii;

c(hOpMHUPOBaHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHUYECKUE PEAKIIUU 10 PA3IMYHBIM MTPU3HAKAM
(4Mciay ¥ COCTaBy pPEardupyrolluX BEIICCTB, TEIUIOBOMY 3(PQEKTy peakluu, HU3MCHCHHIO CTeIeHEH
OKHUCJICHUS 3JIEMEHTOB, O0OpPaTUMOCTH PEaKIIUH, YIaCTHUIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTAaBJISITH YPaBHEHUS PEaKIUW pPA3JIMYHBIX THUIIOB, TOJHBIE U
COKpAaIIEHHBIC YPaBHEHUS peaKIMii MOHHOTO OOMEHA, YUMTBIBAs YCIOBHS, MPH KOTOPBIX 3TH PEaKIIUU
UIYT 0 KOHIIA;

c(hOpMHUPOBAaHHOCTh YMEHUI MPOBOJMUTH PEaKIUW, IOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
Pa3IUYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATH OMNBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIHUE B
BOJHBIX PACTBOPAX HEOPTraHUYCCKUX BEIIECCTB;

c(hOpMUPOBAHHOCTh YMEHHI PaCKpPhIBATh CYITHOCTh OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUH
MOCPEACTBOM COCTABJICHUS 3JICKTPOHHOIO 0ajlaHCca dTUX PeaKIIuid;

c(hOpMHUPOBAHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH pEaklIuud OT
pa3iauuHbIX (DAKTOPOB; XapakTep CMEUICHHS XMMHUYECKOIO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHErO
BozzeiicTBus (mpuniun Jlelllatense);

c(hOpMHUPOBaHHOCTh YMEHWH XapaKTepHU30BaTh XUMHUYECKHE IIPOIECCH], JIKAIINe B OCHOBE
MIPOMBIIIUICHHOTO TIOYY€HUSI CEPHON KHCIOTHI, aMMHUaKa, a Takke chOpPMHUPOBAHHOCTh IMPEICTABICHUN
00 00ImMX HAYYHBIX MPUHIUTIAX U IKOJOTHUECKUX MPOOIIeMaX XHMHYECKOTO TPON3BOICTBA;

c(hOpMHUPOBaHHOCTh YMEHHU MPOBOAUTH BHIUUCIICHUS C HUCIOJIH30BAaHUEM TIOHATHS «MaccOBas
JTOJISl BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIIEHUH ra30B MPH XUMHYECKUX PEAKIIHIX, MAaCCHI BEIIECTBA
wim 00bEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe UM 00BbEMY OJHOTO U3 yUACTBYIOIIUX B
peaxIuy BEIIeCTB, TeIoBOro 3¢ (eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHWS MAacCChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHHS SHEPTHH;

c(hOpMHUPOBaHHOCT, YMEHHH COONIOAaTh TpaBWiIa TIOJIB30BAHHMS XHMUYECKOW TIOCYIOH U
nabopaTopHEIM O00OpPYZOBaHUEM, a TaKXKe NpaBuia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSAMH TI0 BBITTOITHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMHUPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBIIOIHATh XUMUUECKUN SKCIIEPUMEHT (Pa3lioKeHNe
MEPOKCHIAa BOAOPOJa B MPHUCYTCTBHHM KaTaju3aTopa, OINpEAeNeHHe CpPeabl PAacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAILHOTO HHIIMKATOpA, BIMSHHUE Pa3INYHBIX (DAaKTOPOB HA CKOPOCTh XHMHUYECKOU
peaxium, peakuy HOHHOTO 0OMeHa, KaueCTBEHHBIE peakliu Ha Cylb(daT-, KapOOHAT- U XJIOPUA-aHUOHEI,
Ha KaTHOH aMMOHHS, PElIeHHe SKCIIEPUMEHTANBHBIX 33/1a4 1Mo TeMaMm «Mertamnsy u «Hemeramie») B
COOTBETCTBHH C IPAaBHJIAMH TEXHHUKH O€30IIaCHOCTH IPH OOpalleHNH C BEIECTBAMH U J1a00paTOPHBIM
o0opymoBaHUEM, TIPEJCTABIATh PE3YNbTAaThl XUMUYECKOTO 3KCIIEPUMEHTa B (pOpMe 3alucH ypaBHEHUI
COOTBETCTBYIOIINX PeaKiuii U POPMYITHPOBATH BEIBOJIBI HA OCHOBE ITHX PE3YJIhTATOB;

c(hOpMUPOBAHHOCTh ~YMEHUH KPUTHYECKM aHAIM3MPOBATh XMUMHYECKYHD  HMH(OpMAIHIO,
MTOJIyJaeMyI0 M3 pa3HBIX HICTOUYHUKOB (CpE/ICTBa MACCOBOW KOMMYHHUKAITH, IHTEpHET U IPyTHX);

c¢(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh IIPaBUJIa KOJOTHYECKH II€JIECO00Pa3HOro TMOBEJACHHUS B
OBITY W TPYIOBOM NEATEIHHOCTH B IETSAX COXPAHEHHS CBOETO 3JI0POBBS U OKPYXKAIOMIEH MPUPOIHOM
Cpenbl, 0CO3HABATh OMACHOCTh BO3CHCTBHUS HA YXHUBHIE OPTaHU3MBI OTIPEICIEHHBIX BEIIECTB, TTOHUMAS
cmbicn mokazatens [IJIK, mosicHAT, Ha mpuMepax CHOCOOBl YMEHBINICHHS W MPEAOTBPAIICHHUS HUX
BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YETIOBEKA;

JUTst 00YYaIOIUXCs ¢ OTPAHNYCHHBIME BO3MOXKHOCTSMH 30POBbS: YMEHHE IMPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U XUMHYCCKUX SBIICHUM;

JUISL CIENbIX M CIa0OBHIALIMX OOYYAIOUIMXCSA: YMEHHE HCIOJIb30BaTh Pelibe(HO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiis i 3anucu XuMUIeCKUX (POPMYII.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnuecTBouYacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
(undposbie)
n/n TEMIIPOrpaMMBbI Bcero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl
o0pa3oBaTe/ibHbIepecypChl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHM4YeCKOM XMMUM
[Ipenmer opraHMnYeCcKON XUMUU.
11 Teopus cTpoeHUS OpPraHU4YECKUX 6 1 1 http://school-collection.edu.ru
coenunenuiit A. M. byrieposa
Hroronopaszneny 6
Pasznen 2.YriaeBoaopoanbl
51 [IpenenbHBICYTIEBOIOPOABI — 7
' aJIKaHEbI
59 HenpenenbHbie yrneBogopoasl: 6 1
' QJIKeHBI, aJIKaTUEHBI, AIKIHBI
2.3 ApoMaTH4eCcKHeyTJIEBOAOPO/IbI 4
[IpupoiHbIE HICTOUYHUKHT
2.4 YIIIEBOAOPOAOB M UX 4 1
nepepaboTka
Hroronopazneny 21
Pasznea 3. KucaopoacoaepskamueoprannyecKkuecoeuHeHust
3.1 Cnuptsl. deHoubI. 6
Anpaerunpl. KapOoHOBBIE
3.2 P 12 2
KUCIOTHI. ClOXKHBIE dPUPBI
3.3 YrneBoabl 7 1 1



http://school-collection.edu.ru/

Hroronopazneny 25

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 9

Hroromnopazaeny 9

Pa3pnen S.BbicokoMOJIeKy I pHbIECOeIMHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 7

Hroronopazneny 7

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08




11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbBIEPECyPCHI
Pa3zgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CtpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
11 IIepnonnueckas cucrema 8 1 http://school-collection.edu.ru
XAMUYECKUX deMeHToB /1. 1.
Menneneesa
12 CrtpoeHueBeniecTna. 7 1
MHoroo0pa3ueBenecTs
1.3 XUMHYECKUEPEAKLIUN 6 1 1
1.4 PactBops1 14
Hroronopaszaeny 35
Pa3nen 2.Heoprannueckassxumusi
2.1 Mertabl 16 1
2.2 Hemeramibt 14 1
53 CBs13b HEOPraHUYECKUX U 3
' OPraHUYECKUX BELIECTB
Hroronopazneny 33
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOIT'PAMME



http://school-collection.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kou-
Ne BO4aC 3 .
aramsyue JIEKTPOHHBbIeNPPOBBLIEOOPA30BATEIbHBI OTOJTHUTEIbHASTUH
n/  Temaypoka OB A y P ungp P A bop
HUSA epecypchbl Manus
n Bceer
0
[Ipeamer oprannveckoin C 6
R eHTAOpPb . }
XHMHH, €€ BOSHUKHOBCHHE, 1 P http://school-collection.edu.ru M.1,ynp.1-6,c.12
1 - Henens
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus http://school-collection.edu.ru
OPraHNYeCKUX COCTMHEHUHN
. 1 1 - megens M.2,tTectbl
A. M. bytiiepona, e€
OCHOBHBI€ TTOJI0KEHUS
[IpakTuueckas paboraNel. http://school-collection.edu.ru
KauectBeHHOE ompeneeHue
P 1 2 - Henens n.3
yriiepo/ia, BOAOPO/a U XJiopa
B OPTaHUYECKHUX BEIIECTBaX
CocTosiHHE DJIEKTPOHOB B http://school-collection.edu.ru
1 2 - Heaens n.4,ynp.1-3,c.19
aToMax
ONeKTpOHHAas IpUpoaa http://school-collection.edu.ru
XAMHYECKHUX CBS3CH B 1 3 - Hexens n.5,ynp.1-3,c.21
OpraHUYECKUX COEIMHEHUSIX
[IpencraBnenue o http://school-collection.edu.ru
KJaccuUKaImu
¢ 1 3 - Hexenst Mn.6,ynp.1-5,c.24

OPraHUYECKUX BEILECTB.
Howmenxknarypa



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

(cucremaTnueckas) u
TpUBUAIIbHBIC HA3BAHUS
OpPraHMYECKHX BEIICCTB

AJIKaHBI: COCTaB U CTPOCHHE

http://school-collection.edu.ru

7 (27IEKTPOHHOE U 4 - nenens Mn.7,ynp.2-5,c.30
IIPOCTPAHCTBEHHOE).
W3oMepust 1 HOMEHKIATypa http://school-collection.edu.ru
8 4 - genens M.8,ynp.1-5,c.34
aJIKaHOB
MertaH u 3TaH — http://school-collection.edu.ru
N OkTsa0pb
9 MIPOCTEHINNE MPEACTAaBUTETH 3agaHue no TetTpaau
1 - Henens
aJIKaHOB
[Tonyyenue u npumMeHeHue http://school-collection.edu.ru
10 1 - Hepens Nn.9,ynp.18-21,c.28
aJIKaHOB
11 CBOICTBA aJIKAaHOB 2 - Henenst http://school-collection.edu.ru n.9,ynp.13-17,c.28
Pemienue 3amay Ha BBIBOJI http://school-collection.edu.ru
12 2 - Henens 3agaHue no TeTpaau
XUMHUYECKUX HOopMYIT
13 3aueTHas pabora 3 - Hemens 3agaHue no TeTpaau
AJKEHBI: COCTaB U CTPOEHHE, http://school-collection.edu.ru
14 . 3- Henenst n.10,ynp.1-5,c.48
CBOICTBA
OTHIIEH Y TIPOIIHIIEH — http://school-collection.edu.ru
15 MpocTeuine npeacTaBuTeIn 4 - uepens M.11,ynp.1-4,c.54
AJIKCHOB
[IpakTuueckas padora Ne 2. http://school-collection.edu.ru
16 «ITomydenue sTuneHa U 4 - nenenst n.12
U3y4YEHUE €ro CBOMCTB)
Anxanuensl. byraguen-1,3 u Hosiops http://school-collection.edu.ru
17 g yraa P n.13,ynp.1-4,c.59
MeTunoyTaauen-1,3. 2 - Henensa



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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[TonyyeHnue CHHTETUYECKOTO
Kay4yKa U pEe3UHbI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH P,

http://school-collection.edu.ru

18 2 - Henens N.14,ynp.1-3,c.65
Anerunen —
MPOCTEUIIUUTIPEICTABUTEIIbA
JIKWHOB
CaoiicTBa ¥ IpUMEHEHHE http://school-collection.edu.ru
19 3 - Henels N.14,ynp.4-7,c.65
AJIKHHOB
Bbruncnenus no ypaBHEHUIO http://school-collection.edu.ru
20 XUMHUYECKON PEaKInu. 3 - Hemend 3afaHue no TeTpaam
Pemenue 3anau
Apenbl: GEH30I1 U TOIYOI. http://school-collection.edu.ru
21 4 - uenens Mn.15,ynp.1-3,c.70
TokcuuHOCTH apeHOB
I'omonoru 6en3omna. http://school-collection.edu.ru
22 [Tonyyenue u mpuMeHeHHE 4 - nenenst n.16,ynp.1-3,c.75
apeHoB
. eKaophb http://school-collection.edu.ru
23 CBoiicTBa apeHOB A P N.15,tectbl
1- wenens
I'eneTnueckast cBsI3b http://school-collection.edu.ru
TIEBOJIOPOJIOB,
24 yr AOPOs 1 - Hegens 3agaHue no TetTpaau
MPUHAITIEKAIUX K
Pa3IMYHBIM KJ1accam
25 KonTponpHas pabotaNel 2 - Hexens 3afaHue no TeTpaau
[IpupoiHBIE NICTOYHUKHT http://school-collection.edu.ru
26 YTJIEBOJIOPOIOB: TIPUPOIHBIN 2 - Hejest Nn.17,ynp.1-3,c.80

ra3 ¥ onyTHble HeTAHbIE



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

ra3bl, X COCTaB U
HCIIOJIB30BaHHUEC

[IpupoHbIE UCTOYHUKHU
YTIIE€BOIOPOIOB: HEPTH U

http://school-collection.edu.ru

27 3 - Henens M.18,ynp.1-5,c.86
HedTenpoayktel. [leperonka
HepTH
28 Kpekunr vedru. 3 - Hemend http://school-collection.edu.ru M.18,ynp.6-11,c.87
29 KameHnHslit yross. 4 - uenens http://school-collection.edu.ru 3ajaHue no TeTpagu
Pemenne 3amau Ha BbIXOJ http://school-collection.edu.ru
30 MIPOJYKTA OT TEOPETUUCCKU 4- nenens 3asaHve no TeTpaam
BO3MOYKHOTO.
[IpenenbHbIe OHOATOMHBIE o http://school-collection.edu.ru
HBapb
31 CIIUPTHI: COCTaB U CTPOCHHE. P n.19,ynp.1-5,c.93
1 - Henens
N3omepust 1 HOMEHKIIATypa.
Bonoponnas cBsa3pe. CBoiicTBa http://school-collection.edu.ru
32 1 - Henens M.20,ynp.1-5,c.98
METaHOJIa ¥ dTaHOJIa
IToydyeHnue u npuMeHeHne http://school-collection.edu.ru
33 2- Henens MN.20,TecTbl
CIHUPTOB.
I'eneTnyeckas CBA3b MEKAY http://school-collection.edu.ru
34 2 - Henenst 3asaHve no TeTpaau
VB u ciupramu
Permtenne 3aga4 Ha W30BITOK U http://school-collection.edu.ru
35 3 - Hemens 3agaHue no TetTpaau
HEJ0CTaTOK
MHOroaroMHbI€ CIIUPTHI: 3-Henmens  http://school-collection.edu.ru
36 Nn.21,ynp.1-5,c.104
STUJICHTJIUKOJb U TJIULEPHH
DEHO: CTPOEHUE MOJIEKYJIHI, http://school-collection.edu.ru
37 (bU3UYEeCKre U XUMHUYECKUE 4 - nenens n,22,ynp.1-5,c.110

CBOMCTBA, IPUMEHEHUE



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

38

Anpaerunsl: GopMambaeTu
U anetanbaerui. Mzomepus u
HOMEHKJIaTypa aJibJACTH/I0B.

4 - genens

http://school-collection.edu.ru

Nn.23,ynp.1-6,c.115

39

40

41

CBolicTBa ¥ IPUMEHEHHE
aJIbJIETUJI0B

AIIETOH — MPEICTAaBUTEIh
KETOHOB.

O/HOOCHOBHBIE IIPE/IEIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCYCHasl.
W3omepust 1 HOMEHKJIATypa.

deBpaib
1 - Henensa

1 - memens

2 - Hepena

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

Nn.24,ynp.1-4,c.119

3apgaHue no TeTpaam

M.25,ynp.1-6,c.124

42

CaoiicTBa KapOOHOBBIX
KHCIIOT.

2 - Henens

http://school-collection.edu.ru

MN.26,ynp.1-5,c.130

43

44

45

46

[Tonyyenue u npumMeHeHnE
KapOOHOBBIX KUCIIOT

ITpakTuueckas padora Ne 3.
«CBoiicTBa pacTBOpa
YKCYCHOU KHCIIOTBI»

[IpakTuueckas paboraNed.
Pemenue
9KCIIEPUMEHTAIIBHBIX
3aJ1a4 Ha paclio3HaBaHUE
OpPraHMYECKUX BEILECTB.

CTCapI/IHOBaH " OJICMHOBAas
KHCJIOTHI, KaK MPEACTAaBUTCIIN
BBICIIHUX Kap6OHOBLIX KUCJIOT

3 - Henena

3 - Hexenst

4 - uepens

4 - uepens

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

1.26,TecTbl

n.27

Mn.28

3agaHue no TeTpagm

47

Mpbu1a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX

Mapr
1 - Hemensa

http://school-collection.edu.ru

3agaHue no TeTpaau



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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MOIOIIee NEHICTBUE.

48

49

50

51

Crnosxubie 3¢upbl Kak
MIPOU3BOIHBIE KapOOHOBBIX
KHCJIOT.
[Maponn3cinoxHBIXIPUPOB
Kupsl: ruponns,
MpUMEHEHHE, OMOIOTHYecKast
POJIb JKUPOB

VrieBoasl: COCTaB,
kinaccudukanus. Baxuennme
MIPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

KanMaJ'I U O CJIII0J103a KaK
MMPUPOAHBIC TTOJIUMEPBI

1 - genens

2 - Henens

2 - Henens

3 - genens

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

MNn.29,ynp.1-5,c.138

M.30,ynp.1-9,c.145

M.31-32,ynp.1-5,c.152

MN.33-34,ynp.1-8,c.166

52

KonTponsnas padora Ne2 o
pazneny
«Kucnopoaconepxaiue
OpPraHUYECKUE COCTUHEHHS»

3 - Henena

http://school-collection.edu.ru

3agaHue no TeTpaau

53

[IpakTuueckas padoraNe5.
Pemenne
AKCIIEPUMEHTATBHBIX
3asa4 Ha MOJIy4YEeHUE U
pacrio3HaBaHHe
OpPraHUYEeCcKUX B - B

4 - genensa

http://school-collection.edu.ru

Mn.35

54

55

AMWHBI: METUJIAMUH H
AHWITIH

AMUHOKHCIIOTHI KaK
am(oTepHbIe OpraHNYecKue

Anpeab
1 - Hemensa

1 - wenens

http://school-collection.edu.ru

http://school-collection.edu.ru

n.3e,ynp.1-7,c.173

Nn.37,ynp.1-4,c.177



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

COEIUHEHHS, UX
OHOJIOTMYECKOE 3HAUECHHE.
IlenTuael

http://school-collection.edu.ru

56 Pemenwue 3a1a4y Ha nmpuMecH 2 - Henens 3agaHue no TeTpaau
benku xak npupoaHbie http://school-collection.edu.ru

57 BBICOKOMOJIEKYJISIPHBIE 2 - Henens Nn.38,ynp.1-3,c.183
COCIMHCHHMS
CaoiicTBa O€IIKOB. http://school-collection.edu.ru

58 [IpeBparnieHue 6e1KOB B 3 - Hexenst Mn.38,ynp.4-7,c.183
OpraHu3Me.
['eTeponmknnueckue http://school-collection.edu.ru

59 coenuHeHus. HykiaenHoBbie 3 - Henmens MN.39 - 40,Tectbl
KHCJIOTBI.
OCHOBHBIE TOHATHS XUMUH http://school-collection.edu.ru

60 BBICOKOMOJIEKYJISIPHBIX 4 - genensa n.41-42,ynp.1,3,7,c.176
COEIMHEHUH.
KonnencanmnoHusle http://school-collection.edu.ru

61 4 - nenmens N.43,ynp.1-4,c.202
nojauMepsbl. [leHormmacTol.

. Maii http://school-collection.edu.ru

62 HatypanbHblii kKayuyk 1 - wenens N.44,ynp.1-5,c.205

63 CuHTeTHYECKHE KayIyKH 1 - Henens http://school-collection.edu.ru N.45,ynp.1-4,c.207

64  CMHTETUYECKMe BOJIOKHA 2 -menens | Nutpu//school-collection.edu.ru N.46,ynp.1-6,c.212
[TpakTudeckas padotaNe6. http://school-collection.edu.ru

65 Pacrnio3naBanue miactMacc U 2 - Henens n.47
BOJIOKOH

66 Hroroasi KOHTpOIbHAS 3 - Hegens 3agaHue no TeTpaau



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

paboTtaNe4

OpraHI/I‘ICCKaﬂ XUMMUs,

http://school-collection.edu.ru

67 1 3 - Hexens 3agaHue no TeTpaam
4eJIOBEK U IIpUpoJia
68 O600mmenue ?:HaHI/II‘/JI 0 Kypcy 1 4 - wenens http://school-collection.edu.ru
OpPraHUYeCcKON XUMHUU
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

Koa- DJIeKTPOHHbIECIU
Ne Haranzyye JlomoaHuTeIbHAS
/ Temaypoka B04acoB (¢pposricoOpasoBa bopma
n/n HUS HH Manus
Bcero TeJbHBIEpPeCcypChI pMat
XUMHUYECKU 3JIeMEHT. ATOM. DJIeKTpOHHAs CeHTs10pb http://school-
1 P 1 P . n.1,ynp.1-3,c.6
KoH(UTypamusi aToMoB. 30TOTIBI 1 - Henens collection.edu.ru
2 3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTUU 1 1 - Henens Nn.2,ynp.1-4,c.9
Ilepuonnueckuii 3akoH u [leprnonnueckas cucrema http://school-
3 xumuueckux asemenToB J[. . MeneneeBa, ux CBS3b C 1 2 - memenss  collection.edu.ru n.3,ynp.1-4,c.15
COBPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB
OCcoBeHHOCTM pasmelLeHNA 31eKTPOHOB B aTOMax http://school-
4 1 2 -wuenens  collection.edu.ru M.4,ynp.1-5,c.22
MasiblX U 6oNbLLKNX nepmnoaos.
MonoxeHne B NepuoamnyecKol cucteme BOA0POAa, http://school-
S 1 3 -menens  collection.edu.ru M.5,ynp.1-4,c.25
NaHTaHOU 408, aKTUHONA0B.
BanieHTHOCTh ¥ BaJICHTHbIE BO3MOYKHOCTH aTOMOB. http://school-
6 DIEeKTPOOTPULIATENbHOCTh. CTENEHb OKUCIICHHUS. 1 3-memenss | collection.edu.ru n.6,ynp.1-6,c.31
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS
http://school- 3anaHme no
7 TectupoBanue 1 4 -Henens | collection.edu.ru
TeTpagu
OCHOBHBIE BUIbI XUMHUECKOMW CBsI3U. MloHHAs 1 http:// S_ChOOI'
8 COBATCHTHAS 1 4 - menmens  collection.edu.ru M.7,ynp.1-3,c.34
OKTS6PE http://school-
9 Meramnueckas 1 BOIOPOAHAS CBS3b 1 1 - Hexens collection.edu.ru Mn.8,ynp.1-3,c.37
10 [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJT HEOPTAHHUYECKUX U 1 1-menens  http://school- n.9,ynp.1-5,c.43



http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OpTraHU4YCCKUX BCIICCTB

collection.edu.ru

http://school-

11 TuIbl KPUCTATUIMYECKUX PELIETOK U CBOMCTBA BELIECTB 2 -Henens | collection.edu.ru M.10,ynp.1-5,c.48
http://school-
12 [Tpu4yrHBI MHOTOOOPA3us BEIIECTB. 2 -Henens | collection.edu.ru Nn.11,ynp.8-9,c.51
http://school- 3aganme no
13 Pemenne 3anau 3-menens  collection.edu.ru
TeTpagu
http://school-
14 [TpakTudeckas padoraNel 3-Hexens | collection.edu.ru Crp.42
http://school-
15 Knaccudukanuss XaMUYECKHX peaKIiui 4 -Henens | collection.edu.ru Nn.12,ynp.2-6,c.58
http://school-
16 CKOpOCTh XUMHUYECKUX PEaAKITUi 4 - menenmst | collection.edu.ru Nn.13,ynp.1-3,c.64
Hos6ps http://school-
17 Karamus collection.edu.ru Nn.14,ynp.1-4,c.64
2 - Henensd
OOpaTtumbie peakui. XUMUYECKOe paBHOBECHE. Y CIOBUS http://school-
18 2 -wuenens  collection.edu.ru M.15,ynp.1-3,c.73
CMEIIICHUS PAaBHOBECHSI.
3 http://school- 3anaHme no
19 [Ipou3BOICTBO CEPHOI KHUCIOTH KOHTAKTHBIM CIIOCOO0M 3-Hemens  collection.edu.ru
TeTpagu
http://school- 3ananue no
20 Pemenue 3anau 3-menens  collection.edu.ru A
TeTpagu
[TonsTne 0 nUcnepcHbIX cucteMax. VICTUHHBIE U http://school-
21 4 - uegens Mn.16,ynp.1-3,c.78

KOJUTOM/IHBIE PACTBOPBI.
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collection.edu.ru

http://school-

3agaHue no
22 MaccoBast 10Jis1 BeIIecTBa B pacTBOpeE. 4 - menmens  collection.edu.ru
TeTpaau
http://school-
Jexabpb Ntlp.//school-
23 [TpakTrueckas padota No2. i n.18
p p 1 - Henenst collection.edu.ru
CunbHble 1 cnabble 31eKTponuTbl. CTeneHs http:/school- 3agaHue no
24 1-nHemenst  collection.edu.ru
auccoumnaunm TeTpaau
o5 DnekTponuTHueckas auccounanus. [lonstrue o BogopoaHoM 9 http://school- .19 17 c.88
- HEACIIA i 13,ynp.1-/,C.
noxasarexe (pH) pacTsopa. IS collection.edu.ru ynp
http://school-
26 Peaknms moHHOTO OOMEHA. 2 -Henmens  collection.edu.ru n.20,ynp.1-3,c.92
http://school-
27 ['uaponu3 opraHMuecKuX U HEOPraHMYECKHUX BEIIECTB 3-Hexens  collection.edu.ru n.21,ynp.1-4,c.97
28 Cuctemaru3zanus 3HaHu# 1o Teme: «CTpOoeHUe BeIIecTBa. 3 http://school- . 191
- HEACIIA i OBTOPUTbL NN.1-
XVMUYECKUE PEAKIIUN. A collection.edu.ru P
Kontponbnas padota Nel no pazueny «Teopernueckue 3agaHue no
29 P P pasAely P 4 - nenenst A
OCHOBBI XUMHUN» TeTpaaun
http://school-
30 XUMHUYECKUE UCTOYHUKHU TOKa 4 - wenenst  collection.edu.ru n.22,ynp.1-5,c.102
CrutaBbl METaJUIOB. DIIEKTPOXUMUYECKHUN sl HAPSHKEHUI SuBapp http:// S_ChOOI'
31 collection.edu.ru n.23,ynp.1-6,c.106
METAJIJIOB 2 - Henenst
http://school-
32 Koppo3sust MetamioB u ee npeaynpexacHme 3-Henmenst | collection.edu.ru Nn.24,ynp.1-4,c.112
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33

34

DJIEKTPOIIH3.

OO01mas XxapakTepUCTHKA U CITOCOOBI MOJTYUYSHUS METAIIJIOB

3 - Henensa

4 - yenens

http://school-
collection.edu.ru

http://school-
collection.edu.ru

M.25,ynp.1-6,c.118

M.26,ynp.1-6,c.123

35

IIenounsie METaIbI

4 - yenens

http://school-
collection.edu.ru

Nn.27,ynp.1-2,c.131

36

37

[IenoyHo3eMEIbHBIE METAIIBI

AIOMUHUH U €ro COCAMHCHUA

®deBpaib
1 - Henmens

1 - Henensa

http://school-
collection.edu.ru

http://school-
collection.edu.ru

MN.27,1abnmuaNe7

M.27,ynp.6-8,c.132

38

OO61muii 0030p 377€MEHTOB NOOOUHBIX MOATPYII

2 - Henend

http://school-
collection.edu.ru

Mn.28,ynp.1-3,c.134

39

40

41

Menp u ee coennHeHus

L[I/IHK " €ro COCAUHCHU

TuTtaH 1 ero coeAMHEHNS

2 - Henensd

3 - Henensa

3 - Hexena

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

Nn.29,ynp.1-3,c.137

MN.30,ynp.1-4,c.140

Mn.31,ynp.1-3,c.145

42

43

XUMHUUYECKUE CBOMCTBA XpOMa U €r0 COCIUHEHUN

X{CHCSO, HUKCIIb, IIJIaTHHA

4 - genensa

4 - genensa

http://school-
collection.edu.ru

http://school-
collection.edu.ru

M.31,TecTbl

Nn.32,ynp.1-4,c.149

44

CIuIaBbl METAIIOB

Mapr,

http://school-

Nn.33,ynp.1-5,c.154
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1-nenens  collection.edu.ru
http://school-
45 OKcubl ¥ THAPOKCUIBI METAIIIIOB 1-wnenens  collection.edu.ru N.34,tabnvua 14
http://school-
46 KomnneKcHbie coeguHeHunn 2 -Henmens | collection.edu.ru M.34,c.159
47 [TpakTudeckas padora Ne 3. "Penrenue 3 http://school- 1.35
- Heslens i :
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 Teme «MeTtamib»" A collection.edu.ru
3afaHue no
48 KonTpomnpHas padora No2 3 - Henmenst A
TeTpasu
Hewmerannsl, ux nonoxxenue B [lepuoanueckoi cucreme http://school-
49 xumuueckux anemenToB J{. . MenneneeBa u 4 - uemenst  collection.edu.ru n.36,ynp.1-3,c.165
OCOOEHHOCTH CTPOEHHUS aTOMOB
Pusnueckue CBOMCTBA HEMETAIIOB. AJITIOTPOIHS http://school- 3
. agaHue no
50 HEMETaJIoB (Ha IIpEMepe KMCI0poa, cephl, pocdopa u 4 - memens  collection.edu.ru A
TeTpasau
yriieposia) pad
5 Anipens http://school-
51 Yrnepoa u KpeMHUI collection.edu.ru n.37,ynp.1-3,c.165
1 - Henens
http://school-
52 A30T 1 €ro coeIMHEHUS 1-mnenens  collection.edu.ru Tabnvua 18
http://school-
53 ®docdop u ero coeqMHEHUS 1-megens  collection.edu.ru Tabanua 18
http://school-
54 Kucnopon 2 -Hemens | collection.edu.ru Tabavua 19
55 Cepa u ee COCTMHCHHUS. 2 - Henens  http://school- Tabamua 19
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collection.edu.ru

XVWMHUYECKUE CBOWMCTBA TAIOTEHOB: ()TOP U €T0

http://school-

56 3-memens  collection.edu.ru Tabnuua 20
COCTMHCHUS
http://school-
57 XHUMHYECKUE CBOMCTBA TAJIOT'CHOB: XJIOP U €r0 COSAMHEHUS 3-wHenens  collection.edu.ru Tabamua 18
3 http://school- 3aganme no
58 Vpoxk-npaktukyMm. CBOMCTBa HEMETAIOB. TecTupoBaHuE 3-Hexens  collection.edu.ru reTpasy
3 3 http://school- 3anaHue no
59 [IpuMeHeHHE BOKHEHIIIMX HEMETAIUIOB U MX COCTUHEHUI 4 -uenens  collection.edu.ru reTpaan
Brruncnenus no ypaBHEHUSIM XUMUYECKUX pEaKuil U http:// s_chool- 3agaHue no
60 ) 4 -wmenenst  collection.edu.ru
TEPMOXHMHYECKUE PACUETHI TeTpaau
Maii http://school-
61 OKcHITBI HEMETAIIIOB collection.edu.ru n.38,ynp.1-6,c.179
1 - mHenmens
http://school-
62 Kucnopoacoaepxariye KHCIOTHI 1-wnemens  collection.edu.ru MN.38,Tectbl
http://school-
63 OKuCIHUTENbHBIE CBOICTBA CEPHOU U a30THOM KHUCIIOT 2 -Henens  collection.edu.ru M.39,ynp.1-3,c.183
http://school-
64 BonoponHbie coennHeHNs HEMETAIITIOB 2 -Henenst | collection.edu.ru MN.40,Tectbl
['eHeTHYeCKas CBSA3b MEXKIY HEOPTAHUICCKUMU U hitp:// S_ChOOI' 3agaHue no
65 2 -menens  collection.edu.ru
OpPTaHWYECKUMH BEIIECCTBAMH TeTpagu
[TpakTiueckas padota Ne 4. «Pemienue http://school-
66 3 - Henensa n.42

SKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme "Hemerauibr"»
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http://school-

O0o001meHne 1 cucreMaTu3alys 3HaHUH 110 TeMe: - 3apaHve no
67 1 3-menens  collection.edu.ru
«HemeTamiby TeTpaau
KonTtposnbHast padota o Temam «MeTauibi» U 3agaHue no
68 1 4- uenens
«HemeTamibs» TeTpaau
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 knacc/ Pynsuruc I'.E., ®enpaman @.I7., AkiinonepHoe o601ectBo «M31arenscTBo
«IIpocsemieHue»
» Xumus, 11 kiacc/ Pynsutuc I'.E., ®enpaman @.I'., AknpionepHoe o6miecTBo «M31aTenbeTBo

«HpOCBeIIIeHI/IC»

METOANYECKUE MATEPHUAJIbI VISl YYUTEJISA

MeTtoaudeckoe nmocobue o yueoHuky Pymsuruca I'. E.

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru






