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MNOACHUTEJIbHAA 3ATTMCKA

[Iporpamma o XuMuM Ha YPOBHE CpeIHETO 00IIero oopasoBanus papaboTaHa Ha OCHOBE
®enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickoit denepanun»,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHHUs (eaepaibHOW 00pa30BaTENbHONW MPOrpaMMbl CPEIHErO
obmrero o6pasoBanus (POII COO), mpencraBiacHHbIX B DeaepaibHOM TrOCyIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu npenojgaBanus y4eOHOTO MpeaMeTa
«XuMus» B 00pazoBaTenbHbIX opraHuzauusax Poccuiickoil dDenepanuu, peaau3yromUx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, ¥ OCHOBHBIX IOJOXEHUH «CTpaTeruu pa3BUTHA
Bocnutanusi B Poccuiickoit ®eneparmu Ha mnepuon g0 2025 roma» (Pacmopspkenue
[MpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJ0OB K pa3paboTKe MporpamMMbl IO XUMHH, K OIPEIEICHUI0 O00Imei
CTpaTeru OOydeHUsI, BOCIIUTAHUS W Pa3BUTHA 00yJarOIUXCsl CPEACTBAMHU y4eOHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 0a30BOM YPOBHE COCTABHJIM KOHIICTITYyaJdbHBIC TOJOKEHUS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH ILEJEH, COJIep)KaHus, pe3ylbTaToB OOydeHus u
TpeOOBaHMI K YPOBHIO MOJITOTOBKH BHIITYCKHHKOB.

Xumuyeckoe o00pa3oBaHME, TOJy4aeMO€  BBITYCKHHUKaMU  0011e00pa3oBaTeabHOM
OpraHu3alliy, sBISETCS HEOThEMJIEMOW dYacThio MX oOpa3oBaHHOCTH. OHO  CIYXHT
3aBEpINAIONIMM ATAllOM pPEaH3aldyd Ha COOTBETCTBYIOMIEM €My 0a30BOM YPOBHE KITFOUECBBIX
[IEHHOCTEH, TPHUCYIIUX IICJIOCTHOM CHCTEME XUMHUYECKOTO O0O0pa3oBaHUsA. OTH IICHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB TPUPOJBI, (OPMHPOBAHUS MHUPOBO33PEHUS U OOIICH KYIbTYPHI
YeJoBeKa, a TaKXKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3IIOPOBBIO H
NPUPOIHON cpene. Peanm3yercs xuMudeckoe oOpazoBaHue 00yJarOImUXCs HA YPOBHE CPETHETO
o0mero o0pa3oBaHUsI CPECTBAMH YU4€OHOTO TMpeaMeTa «XUMHUS», COJEpKaHUE U MOCTPOCHUE
KOTOPOI'O OIpeJeNeHbl B MpOrpaMMe IO XUMHUU C Y4€TOM cCHeUM(pUKH HAayKHM XUMHH, €€
3HA4YEHHUs B MIO3HAHUU MPUPOJBI U B MAaTEPUAIBHOM )KU3HHU OOILECTBA, a TaKXkKe ¢ y4ETOM OOIIuX
Lesell U MPUHLUIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEAHEro oOLIero
obOpazoBanus B Poccuiickoit denepanmu.

XuUMUS Kak 3JEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTrpaeT 0COOYI0 poJib B COBPEMEHHOM
LIUBUIN3ALIMY, B CO3JaHMM HOBOM 0a3bl MaTepualbHOW KyabTypbl. OHa BHOCHT CBOHM BKJIaJ B
(dbopMupOBaHHE PALMOHAIBHOIO HAYYHOTO MBIIJICHUS, B CO3/1aHUE LIEJIOCTHOTO MPEICTABICHUS
00 OKpYXarollleM MUpPE KakK O €IMHCTBE IPUPOJbl U YEIO0BEKa, KOTOpoe (OPMHUPYETCs B XUMUU
Ha OCHOBE ITOHMMAaHUs BELIECTBEHHOI'O COCTAaBA OKPYXKAIOIIEro MUpA, OCO3HAHUS B3aUMOCBA3H
MEX]y CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIaCTSAMU TPUMEHEHMUSL.

TecHo B3auMOJEHCTBYsT C JApPYrMMHM €CTECTBEHHBIMM HayKaMH, XUMHsS cCTaja
HEOTHEMJIEMOM YaCThI0 MHPOBOM KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XUMUSl KaK HayKa CO3MJaTellbHasl, Kak Hayka
BBICOKHMX TEXHOJIOTMH HalpaBlieHa Ha pelIeHHEe IN100aJbHBIX MPOOIEM YCTOHYHMBOTO pa3BUTHS
YeJ0BEYECTBA — CBIPbEBOM, 3HEPreTHMYECKOM, MUIIEBOH, HKOJOIMUECKOW O€30MacHOCTH H
OXpaHBbI 3/I0POBbSL.

B coorBercTBMM ¢ OOUIMMM LEISIMM M NPHHLIUIAMH CpeaHero oOmiero oOpa3oBaHHUs
conepkanue nmpeamera «Xumus» (10-11 kiaccel, 6a30BbIl ypOBEHb U3YUYECHUS) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY OOYYarOIIMXCs, HEOOXOTUMYIO UM JUIs
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKIIOYEHHMS B JKHM3Hb COLMYMA,
MIPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 00JaCTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XHUMUsA» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «O011as 1 HeOpraHUYEeCKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUSI KOTOPBIX
SIBJSIFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTeMa 3HAHWH TI0 HEOPraHUUECKOH XUMHH (C BKITIOYEHHEM
3HAHWI W3 00UIel XMMHUH) U OpraHu4deckoil xumuu. DopmMHupoBaHHE JAHHOW CHUCTEMbBI 3HAHHN
Ipd U3y4eHUU TpeaMeTa 00eCHeyruBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOLIUX MOHATHUI, 3aKOHOB U TEOPUN XUMUHU.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» u «O0mas u HeopraHmdeckas
XUMHS» cHOPMHUPOBAHA B TIPOTpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO TOJXOJa K M3Y4EHUIO
y4eOHOro Marepuajia ¥ OOYCIIOBICHAa HCTOPUYCCKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHUI Ha
OIPENEIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XUMHMM BELIECTBA
paccMaTpuBalOTCS HA YPOBHE KJIACCHUECKOW TEOPUU CTPOEHUS OPraHMYECKHX COCAUHEHUH, a
TaK)kKe HAa YPOBHE CTEPEOXMMHUYECKHUX U AJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B KypCe€ BEIIECTBaX HAOTCS B PAa3BUTHUU — OT YIJIICBOJOPOJIOB IO
CIIOXKHBIX OMOJIOTUYECKU AKTUBHBIX COCAUHCHHA. B Kypce opraHMYecKod XUMHUHU TOIyJaroT
pa3BuTHE CHOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs IEpPBOHAYAILHEIC
MPEACTABICHUS O XUMUYECKOM CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIUU.

[Tox HOBBIM YIJIOM 3peHHsI B MpeAaMeTe «XUMHs» 0a30BOTO YPOBHS paccMaTpPHUBAETCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs TEOPETUYECKUM Marepuan |
(haKkTOJIOTHUECKHE CBEJICHUS O BEIECTBAX M XMMHUYECKOW peakimu. Tak, B 4aCTHOCTH, B Kypce
«OO01as ¥ HeOpraHWYecKass XUMUS» O0y4JaIOIUMCS TPETOCTABISAETCS BO3ZMOXHOCTh OCO3HATH
3HAYEHHE TIEPUOJIMYECKOTO 3aKOHA C OOMIETEOPETHYECKUX M METOJOJOTHYECKUX TO3HITHH,
riy0ke TMOHATh MCTOPUYECKOEe H3MEHeHHEe (YHKIUN 3TOro 3akoHa — OT o00oOImaromiedt 10
00BSACHSIONIEH U POTHO3UPYIOIICH.

Envnas cucrtema 3HaHUN O Ba)KHEWINMX BEILIECTBAX, MX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYCCKUX PEAKIUSIX, UX CYITHOCTH ¥ 3aKOHOMEPHOCTSX MPOTCKAHUS
normonasiercs B kKypcax 10 wm 11 KkmaccoB 3ieMEHTaMH  COJICP)KAHUS, HMMEIOIIUMU
KYJIbTYpOJOTUYECKAM ¥ TPHUKIAAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSA3M XHMHUH C JIPyTUMH HayKaMH, pPacKpbIBalOT €€ poJib B TMO3HABAaTEIbHOHW U
MPaKTUYECKOW NEATeTLHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPYECTBA B O0JIACTU TEOPUU M MPAKTUYECKHUX MPUIOKECHUN XUMHH, TOMOTAIOT BBIITYCKHUKY
OPHUEHTHPOBATHCS B OOIMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMHUECH,
KPUTHYECKH OCMBICIIMBATh MH(POPMALIMIO U MPUMEHTh €€ JJIsl TOTIOJHEHUs 3HAHWM, PEIICHUS
HMHTEJUICKTYAJIbHBIX M 3KCIEPUMEHTAJbHBIX HCCIEIOBATENbCKUX 3a7ad. B 1enoM conepkanue
y4eOHOro mpeaMeTa «XUMUs» JaHHOTO YPOBHS U3YYCHHS OPUEHTHPOBAHO Ha (JOPMUPOBAHHUE Y
00yJaronIMXcsi MUPOBO33PEHYCCKON OCHOBBI /I TTOHUMaHUS (PriIocodCKUX HACH, TaKMX Kak:
MaTepuagbHOE €IMHCTBO HEOPraHMYECKOTO0 M OPraHUYECKOr0 MHUpa, 0OYCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOECHHUEM, MO3HABAEMOCTD NMPUPOJIHBIX SIBICHUM MYTEM SKCIIEPUMEHTA
WU PEIICHHUsS TMPOTHBOPECUYUN MEXIYy HOBBIMH (DaKTaMH M TEOPETHUYCCKHUMH TMPEINOCHUIKAMH,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX MPOOJIEM, a Takke MpodiieM cOepexeHuUs
SHEPIreTUUYECKUX PECYPCOB, ChIPbs, CO3/1aHUSI HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B mnmaHe pemieHus 3amad BOCHHUTAHMS, Pa3BUTHA U COIMAIM3ALMU OOYJarOIIMXCS
MPUHATBIE TPOTPAMMON TO XMMHUHM MOJAXOAbl K ONPEACICHHUIO COACPKAHUA U TMOCTPOCHUS
npeaMera mpeaycMaTpuBaloT (GOpMHUPOBAHHE YHUBEPCAIBHBIX yYEOHBIX NEHCTBUM, MMEIOIINX
0a30BO€ 3HAYCHHE JJIS PA3JIMYHBIX BUAOB JACATEIBHOCTH. PEIICHUS MPOOJIeM, TIOUCKA, aHAIN3a U
00paboTku uHPOpMAIUU, HEOOXOJUMBIX [JIi TNPUOOPETCHUs OMbITa MPAKTUYECKOW U
HUCCICA0BATEIBCKOM ACATCIIFHOCTH, 3aHUMAIOIIECH BAXKHOS MECTO B MIO3HAHUH XMMUH.

B mpakTuke npenoaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO 00111ero o0pa3oBaHus, TaK U
HAa YpOBHE cpemHero oOmiero o0pa3oBaHusi, TMPU  OMNPENeICHHH COJAEp KaTeIbHOM
XapaKTEePUCTUKU 1eJe M3y4eHHs] TpeaMeTa HaIMpaBiICHUEM MEPBOCTENEHHON 3HAYMMOCTH
TPaIUIIMOHHO TpHU3HAETCS (QOpPMUPOBAHHE OCHOB XUMHUYECKOW Hayku Kak oOrjactu
COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKOW JIeATEIbHOCTH YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHUpPOBOM KylIbTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKOM MOAXOJ K
OTIPE/ICTICHUIO LIeJIeH U3YYeHUS IPEIMETA SIBJISIETCS BIIOJIHE ONPAaB/IaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMHU LEISIMU M3y4YEHUs MpeaMera «XHUMHsI» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBJIsIFOTCS:



e (QopMUpOBaHHWE CHCTEMbl XHMHYECKUX 3HAHWW KaK BaXKHEWIIEH COCTaBIISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIIOUEBBIC MOHSTHUS,
(dyHIaMEHTAbHBIE 3aKOHBI U TEOPUU XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MMOHUMAHHNE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEH UX PA3BUTHS U CTAHOBJIICHUS;

e (QopMHUpOBaHHE W PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJaX IMO3HAHHS BEHICCTB U
XUMHYECKUX PEaKIUi, HEOOXOIUMBIX ISl MIPHOOPETEHUSI YMCHUI OPHEHTUPOBATHCS B
MHpE BEIIECTB U XUMHUYECKUX SIBJICHUW, UMEIOIINX MECTO B IPUPOJE, B MIPAKTUUECKOU U
MOBCEIHEBHOM KU3HMU,

® pa3BUTHE YMEHHH U CHOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAONIOJACHHUEM U
OOBSICHEHUEM XUMHUYECKOTO OJKCIEPUMEHTa, COOJIIOJICHHEM TIpaBUi OE€30IMacHOTO
oOpalleHus ¢ BEeIECTBAMH.

Hapsiny ¢ atum, conmepxaTenbHas XapaKTepUCTUKA IIEJIeH M 3a7a4 U3yUYCHHs TIpeMeTa B
MporpaMMe 1o XMMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B CHUCTeMe cpemHero ooOmiero obpasoBanusi. CerojHss B TPENoOJaBaHUM XUMUU B OOJbIICH
CTENEHW OTAAETCS TMPEANOYTCHUE TMPAKTUYECKONM KOMIIOHEHTE COJCpXKaHUs OO0ydeHus,
OPMEHTHPOBAHHOW Ha TOATOTOBKY BBITYCKHUKAa 0O0IIe00pa30BaTeIbHONW OpraHU3aIlNH,
BJIAJICIONIET0 HE HA0OpOM 3HAaHWUM, a (YHKIIMOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCOO0aMU U
YMEHUSIMU aKTHUBHOTO TIOJIYYCHUSI 3HAHWH M NMPUMEHEHHUS MX B PEaTbHOM KU3HU JIJIST PEIICHUS
MPaKTUYECKHX 3aJ1a4.

B cBa3u ¢ 3TUM TpW U3YUYCHHH TIpeIMeTa «XUMHS» JOMUHHUPYIOIIEEC 3HAYCHHUE
pUOOpETAIOT TaKKe 1SN | 3a1a4H, KaK:

aganTamus  OOy4yaromuXCs K  YCJIOBHSM  JIUMHAMHUYHO  Pa3BUBAIOIIETOCS  MHPA,
dbopMupoBaHUE MHTECIUICKTYAIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHHMYECTBY, CaMOCTOSITEILHOMY TIPHHSATHUIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMCHECHHEM,;

dbopmupoBanre y O0Oy4arOIIUXCs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHIIHH),
MMEIOIINX YHUBEPCAIBHOE 3HAYCHHUE TSl PA3JIMYHBIX BUIOB ACATEIBHOCTU. PEIICHUS TPOOIeM,
MOMCKa, aHajau3a W o00paboTku uHOpManUM, HEOOXOMUMBIX [JII TMPUOOPETCHHSI OIbITA
NESATEILHOCTH, KOTOpas 3aHMMAaeT BaAXHOE MECTO B MO3HAHMHM XHUMHUH, a TAKXKE IS OLICHKHU C
MTO3UIINH IKOJOTHIECKON 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMUYECKUX TPOIIECCOB
Ha OpraHu3M 4YeJIOBEKa W MPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSATENBHO NPUOOpPETaTh HOBBIE 3HAHUS 1O XUMHUU B
COOTBETCTBUH C KU3HCHHBIMU MOTPEOHOCTSIMH, UCIIOJIH30BATh COBPEMEHHBIC MH(MOPMAIIMOHHbBIS
TEXHOJIOTUH JJIs MOUCKA U aHAJIM3a Y4eOHOM M HAyYHO-TIOMYNIAPHON MHPOPMAITUN XUMUYECKOTO
COJICpXKAHUS;

(dhopMupoBaHHe U pa3BUTHE Y 00YyUAIOIINXCS ACCOIMATUBHOTO U JTOTMUYECKOTO MBIIIJICHHS,
HAOMIOJATEILHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, MPH IJIaHUPOBAHUH U MPOBEACHUU XUMUYECKOTO HKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJaromuxcs yOexIEHHOCTH B TyMaHUCTHYECKOW HAMpaBICHHOCTH
XuMHuHM, € BaXHOW pOJIM B  pelIeHWH TrJI00a’dbHBIX MpoOJIeM  paroHaIBLHOTO
MPUPOJIONOJIb30BAHUS, TOMOJHEHHUSI SHEPIeTUYECKUX PECYpPCOB M COXpPAHEHUs MPUPOJHOIO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHHS K TPUPOJE H CBOEMY
3I0pPOBBIO, a TAaK)Ke MPHOOPETEHUS OMbITa MCIIOIb30BAHUS MOJYUYCHHBIX 3HAHUU NI PUHSATHUS
IPAMOTHBIX PELIEHU B CUTYAIIUsX, CBSI3aHHBIX C XUMHUUYECKUMHU SIBICHUSMH.

B yueOHOM mnaHe cpemHero oOmiero oopazoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeIMeTHOI 06macTi «EcTecTBeHHO-HAYUHBIE PEAMETHIY.



OOriee 4MCIIO 9acoB, OTBEACHHBIX Ul M3YyYCHUS XMMUH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpaszoBanus, cocrasiser 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henemo), B 11
kiacce — 34 vaca (1 yac B Hezeno).



COLEP>XAHVE OBYYEHUA
10 K1ACC
OPI"AHNYECKAA XMUNA

TeopeTnyeck e 0CHOBbI OPraHNYeck o XMMUu

[Ipenmer opraHnueckoil XUMHU: €€ BOSHUKHOBEHUE, PA3BUTUE M 3HAUYECHUE B MOIYYEHUU
HOBBIX BELIECTB U MaTepUaoB. Teopus CTpOCHUs Opranndeckux coequnenui A. M. byrieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpyKTypHble (DOPMYNBI OpraHMYEcKUx BeliecTB. [‘omosorus,
n3oMepusi. XUMHUYecKasi CBSI3b B OPraHUYECKUX COETUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBSI3H.

[IpencraBnenne o  Kiaccudukaluu  OpraHmdeckux  BemecTB.  HomeHknarypa
OpPraHMYeCKUX COeJAMHEHHH (CHCTeMaTH4ecKas) W TPUBHAJIbHBIC HAa3BaHUS Ba)KHEHIIMX
MIpe/ICTaBUTENEH KJIaCCOB OPraHNYECKUX BEIECTB.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUs BEIIECTB U MX MPEBPALLECHUIN: O3HAKOMIICHHE C
o0Opa3liaMu OpraHWYecKHX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpraHMYECKUX BEUIECTB, HaONIOIEHWEe U OMNHCAHHWE JEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPH HarpeBaHuu (IU1aBJIeHUE, OOYIIIMBAHHE U TOPCHHUE).

Yrnesofopoabl

AJKaHBI. COCTaB W CTPOCHHE, TOMOJOTHYECKHHA psa. MeTraH M 3TaH — mIpocTeuine
NpPE/ICTABUTENIN aJIKAaHOB: (M3MYECKUE M XUMHYCCKHE CBOMCTBa (peakiMy 3aMeIICHUs |
TOPEHHsI), HAX0XKCHUE B TIPUPO/JIC, TIOJTYUCHUE U IPUMCHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PAMl. DTUIEH U MPONUIIEH — MPOCTEUIINE
NpPECTABUTENIN AIKCHOB: (U3MUYCCKHE W XUMHUYECKHE CBOWMCTBA (peakiyy TUIAPUPOBAHMS,
raJoreHUPOBAHUS, THPATAI[NH, OKUCIICHHS U TMTOJUMEPH3AIHH), TOJyYeHHe U PUMEHEHHUE.

Anxanuensl. OyraaueH-1,3 m metwiOyramguen-1,3: cTpoeHHE, BaKHEUIINE XUMHYECKHE
cBoiicTBa (peakius monmmepu3anuu). [lonydeHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

ANKUHBI. COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psA. ALETUIeH -—
MPOCTEHIINI PeICTaBUTENb AIKMHOB. COCTaB, CTPOCHUE, (hU3HUECKHe U XUMUYECKUE CBOMCTBA
(peakuuu ruIPUPOBAHMUS, FAJIOTCHUPOBAHUS, THPATAIIUH, TOPEHHS), OJTyYCHHUE U TPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (puU3MYeCKHe W XHMHYECKHE CBO#CTBa (peakiuu
raJOreHUPOBAaHUS M HUTPOBAHMS), MOJyYeHHE M MPUMEHEHHe. Tonyon: cocmas, cmpoeHue,
pusuueckue u xumuueckue ceoticmea (peakyuu 2ai02eHUPOSAHUs U HUMPOBAHUSL), NOLYHEHUE U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOJOPOAAMH,
MPUHAJUICKAMMHU K Pa3JIMYHBIM KIIaCCaM.

[IpupoaHble UCTOUHUKH YTIIeBOAOpOAOB. [IpupoaHbiii ra3 U MOMyTHbIe HETSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrnocoObl mnepepaObOTKM He(TU: NEeperoHka, KpeKUHT
(TepMuUECKHiA, KATATUTHYCCKUH), THposn3. [IpoayKThl epepaboTku HeTH, UX MPHUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepadoTKH.

OKCIepUMEHTAJIBHBIE METO/bl M3YYEHHUs BEIIECTB U MX NPEBPALLECHUIN. O3HAKOMIIEHHUE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hed1b» u «Yroap», MojenupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOM3BOJHBIX, NPOBEACHUE MNPAKTUYECKOW palOTHI:
IIOJIy4YEHHUE ITUIIEHA U U3YUEHHE €r0 CBOMCTB.

Pacuérnurie 3amaun.

BerynciieHnss 1Mo ypaBHEHHIO XHMHYECKOW peakiu (Maccel, 00bEMa, KOIMYECTBA
HCXOJIHOTO BEIIEeCTBA WIM TMPOJAYKTAa PEaKIUH IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOTO M3 UCXO/IHBIX BEIIECTB HIIH MPOJTYKTOB PEAKIIUH).

Kucnopogacoaepkallpe opraHuyeck ne coeiMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3ITAHOJ. CTpPOEHHe, (U3NYecKHe u
XUMHUUYECKHE CBOWCTBA (pEaKkUUM C aKTUBHBIMH METallIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHUE),




npuMeHeHne. BogopoaHsie cBI3M MKy MOJIEKYJIaMH CIUPTOB. JleliCTBIE MeTaHOJa U 3TaHOJa
Ha OpPraHU3M YeJIOBeKa.

MHOroaroMHbIE CIUPTHL. ODTWICHIJIIMKOJIb M TIUIEPHH. CTpPOCHUE, (u3uueckue u
XUMHUUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MICIIOYHBIMHA METAJIAMH, KAaUEeCTBEHHASI PEAKIHsI Ha
MHOTOaTOMHbIC CHUpPThI). JlelicTBHE Ha OpraHu3M 4ejioBeka. [IpuMEeHeHHe TIHMIEpUHA |
ITUIICHTITHKOJISL.

deHo: CcTpOCHUE MOJICKYINbI, (U3UYECKHMEe M XHUMHUYECKUE CBOMCTBAa. TOKCHYHOCTH
¢denomna. [Ipumenenue gpeHomna.

Anpnerunpl . Kemowusi. DOpManmbAETHI, aneTAIBIACTHA. CTPOCHHE, (QHUIMUECKUE U
XUMHUUYECKHE CBOWCTBA (pEakIMK OKHCJICHUS M BOCCTAHOBJIICHHS, KAuCCTBEHHBIC PEAKIUH),
MOJIy4eHHE U PUMEHEHUE.

OIHOOCHOBHBIE MpEeIbHbIC KapOOHOBBIE KUCIOThI. MypaBbHHAS U YKCYCHAsi KUCIIOTHI:
CTpoeHHe, PU3MUSCKHE U XMMUYECKUE CBOMCTBA (CBOWCTBA, OOIIUE IS Kacca KHCIIOT, PeaKIHsI
srepuduKalmm), MoJdyueHHe U mnpuMeHeHue. CTeapuHOBas W OJIGMHOBAs KHCIOTBI Kak
MPE/ICTABUTENIN BBICHIMX KapOOHOBBIX KHCIOT. MbIJIa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOJIOIIee JeHCTBHE.

CrnoxxHbie 3GHpbl KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. ['MAPOIH3 CIOKHBIX 3PUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xupoB. buonorudeckas poib KUPOB.

VYTieBo bl cocTaB, KiacCU(UKaIKs yriieBo10B (MOHO-, TH- U MOJKcaxapu bl). [roko3a —
MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (pU3MUecKHe U XUMHUYECKHE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcuaoM wmeau(ll), okucieHHe aMMHAYHBIM PAacTBOPOM
okcuma cepedpa(l), BoccraHOBieHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPUPOJIE,
npuMeHeHue, ononorndeckas poib. DorocunTes. PpyKTO3a KaK H30MEP TITFOKO3HL.

Kpaxman u nemtronos3a Kak MpHpOAHbIe moauMepbl. CTpoeHne KpaxMana U IeJUTIONIO3HL.
dusnueckre 1 XUMUYECKHE CBOWCTBA Kpaxmaia (THAPOJIH3, KaYeCTBEHHAs! PEaKIHs C HOJIOM).

OKCHEepUMEHTAJIbHBIE METO/ABl W3Y4YEeHHUS BEUIECTB M WX IPEBPAIICHUIl. INpOBEICHHE,
HaOMIOZIeHNe ¥ OIHMCAHWE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE CIUPTOB, KadeCTBEHHBIC
peaKkIMu OJHOATOMHBIX CIUPTOB (OkucieHue sranosia okcunoM Meau(ll)), MHOroatoMHBIX
cnupToB (B3ammojeiicTBue raumepuna ¢ ruapokcuaoMm Mmeau(ll)), ampaernmoB (okuciaeHHe
aMMHa4YHbIM pacTBopoM okcuga cepebpa(l) u ruapoxcumom wmemu(ll), B3ammonelicTBue
Kpaxmaja C HOJOM), IpPOBEICHHE IPAKTUUECKON paboThI: CBOICTBA pPAcTBOpa YKCYCHOM
KHCIIOTHL.

PacuérHele 3amaun.

BerunciieHnss 1Mo ypaBHEHHIO XHMHYECKOW peakiuu (Maccel, 00bEMa, KOIMYECTBA
MCXOJHOTO BEIECTBA WIM MPOAYKTAa PEaKUUH 10 H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOIHBIX BEIIECTB WU MMPOIYKTOB PEAKIIUH).

A3oTconepkaline OpraHn4ecKie COeIMHEHHS.

AMUHOKHCIOTBI Kak amdoTepHble oOpraHudeckue coeauHeHus. Dusmueckne u
XUMHYECKHE CBOWCTBa aMHHOKUCIOT (Ha mpuMepe DIMIKHA). BHOIOrHYeckoe 3HAuCHHUE
aMHHOKHCIOT. [lenTumsl.

benkn kak NMpHpOAHBIE BBICOKOMOJICKYISIPHBIE COCAMHEHHS. [lepBUYHAs, BTOpHYHAs U
TpEeTHYHAsT CTPYKTypa OenKoB. XHMHYECKHE CBOMCTBA OEJNKOB: THIPOJIM3, JACHATypaIus,
Ka4eCTBEHHBIC PEaKIMy Ha OCJIKH.

DKCHEeprUMEHTAJIbHBIE METOIBI M3YYEHHs BEUICCTB M MX INPEBpAILCHHUN: HAONIOJCHUE U
ONMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB. JEHATypalus OCJIKOB NPU HArpeBaHUM, IIBETHHIC
peakiuu OeNKOoB.

BblIcok OMONeEKyNApHbIE COEANHEHNA

OCHOBHBIC TIOHSTUS XUMHH BBICOKOMOJICKYIISIPHBIX COCAWHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYPHOE 3BEHO, CTEINCHb MOJMMEPU3AIMU, CPEIHsS MOJIeKyaspHas macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCTUHEHUH — MOJTMMEPU3AIHs U TOJTUKOH/ICHCAIHS.



DKCrepUMEHTAJIbHBIE METO/Ibl M3YYEHHUs BEIIECTB U MX MPEBPALLECHUIN: O3HAKOMIIEHHUE C
o0pa3IaMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAydyKOB.

MexnpeIMETHBIE CBSI3H.

Peanuzanust MeXnpeaMETHBIX CBsI3ed MpH M3ydeHHUH opranuyeckor xumuu B 10 kmacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK |
MOHATHM, ABJISIOIIUXCSI CHCTEMHBIMU JUIS OT/IEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAyYHbIE TOHSATHS. SBICHHE, HAYYHbIH (aKT, THIIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KiIacCUpUKAIMs, TMEePHOANIHOCTh, HAONIOJCHUE, HW3MEpEHHE,
9KCIIEPUMEHT, MOJICITUPOBAHUE.

duszuka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusmM, Ouocdepa, oOMeH BeLIECTB B opraHu3Me, (OTOCHHTES,
OMOJIOTHMYECKU aKTHBHBIC BelecTBa (OCSIIKH, YIIeBOIbI, XKHUPbI, (HEpPMEHTHI).

['eorpadusi: MuHEpabl, FOpHBIE TOPO/IbI, MOJIE3HBIE UCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHosorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThbl, MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KN1ACC
OBWAA N HEOPIT AHNYECKAA XUMNA

TeopeTquCK ne OCHOBbl XUMUU

XuMHudeckui seMeHT. AtoMm. Snpo aroma, HW30TOMNBI. OJIEKTpOHHAs 0000YKa.
DHepreTyecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, O- amemenTh. OCOOEHHOCTH
pacrpeiesieHdst IEKTPOHOB MO0 OPOUTAISIM B aToMax 3JIEMEHTOB TEPBBIX YETHIPEX MEPHOIOB.
DneKkTpoHHass KOHPUTYypaIKs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonuueckass cuctemMa XuMu4eckux diaemeHToB J[. U.
MenneneeBa. CBsi3b NEPUOAUYECKOrO 3akoHa M [lepuoanyecKoll CHUCTEMbl XHUMHUYECKUX
aneMentoB [[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPHUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIaM U NepuojiaM. 3Ha4CHHUE MEPUOINIYECKOrO 3aKOHA B PA3BUTUM HAYKH.

Crpoenrie BemecTBa. XUMHUYCCKass CBS3b. BHIAB XUMHYECKOH CBsA3M (KOBaJlCHTHAs
HEMOJSApHAs W IOJIApHAast, WOHHAs, MeTajindeckas). MeXaHu3Mbl 0Opa3oBaHHsS KOBAJICHTHOM
XUMHYECKON CBsI3u (OOMEHHBIM M JTOHOPHO-AaKIENTOPHBIN). BogopoaHas cBs3b. BaleHTHOCTH.
DIEKTPOOTpUIIATEILHOCTh. CTENeHb OKUCIEHUs . IOHbI: KaTUOHBI 1 AHUOHHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEILIECTB OT THIA
KPUCTAIUIMYECKON PEIIETKHU.

[lonatue o qucnepcHbIX cucteMax. VICTUHHBIE U KOJIJIOUMAHBIE pacTBOpbl. MaccoBas A0ms
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coefAuHeHwil. HoMeHknaTypa HEOpraHMYeCKHUxX
BellecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKHX BEIIECTB, MPUHAICKAIIUX K Pa3IudHbIM
KJlaccam.

Xumudeckas peaknus. Kinaccudukanuss XUMHYECKUX pPEaKIWii B HEOPraHU4ecKou U
OpraHMYeCcKON XUMHH. 3aKOH COXpPAHEHUsI MACChl BEUIECTB, 3aKOH COXPAaHEHHUs U MPEBpaALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.



CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iIHyHBIX (hakTopoB. OOpaTHMbIE PEaKIIHH.
Xumuueckoe paBHOBecue. DaKTOpbI, BIUAIONIME HA COCTOSHUE XUMUYECKOTO PaBHOBECHSI.
[Tpunnun Jle larense.

OnexrponuTHueckas auccouuarus. CunbHble W ciaabbie 3ekTponuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECCTB: KHCIIast, HEUTpabHAas, IETOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyUEHHUs BEIIECTB M WX IMPEBPAILCHUM: JTEMOHCTpaIus
tabymmn «llepuoamueckas cucreMa XuMHUYecKUX diemeHToB [[. M. MenneneeBa», u3ydeHue
MOJIeNe KPUCTAUIMUECKUX peIETOK, HAOMI0eHne ¢ OIHUCAaHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIOKEHUE IEPOKCHAAa BOJOPOAAa B MPHCYTCTBUU KAaTalIW3aTopa,
OTIpe/ieTIEHUuEe CpeJibl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO WHIUKATOPA, PEaKIIUU
HMOHHOTO OOMEHA), MpOBEICHHE TPAKTHYCCKOH paboThl «BiusHME pa3nuyHBIX (AKTOPOB Ha
CKOpPOCTh XUMHYECKOW PEAKIIAM.

Pacuérnbie 3amaun.

Pacuérel no ypaBHEHUAM XUMHUYECKUX PEAKIIUNA, B TOM YUCJIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€Thl ¢ UCTIOIB30BAHUEM MOHSITHS KMAaCCOBAsI 10JIS1 BEIIIECTBAY.

HeopraHmnyeck aa xmumns

Hemeramnel. Ilomoxenue HemerasmoB B Ilepuoanueckold cucTteMe XUMHUYECKHX
anementoB JI. M. MenaeneeBa M OCOOEHHOCTH CTpOEHHS aTOMOB. DHU3MUEcKHe CBOWCTBa
HEMETAJUTOB. AJUTOTPOITHS HEMETAIUIOB (Ha pUMeEpe KUCIopo1a, cephl, hocdopa u yriepoa).

XUMHUECKUE CBOMCTBA BaKHEHIINX HeMETAUIOB (raJioreHoB, cepbl, a3ora, (ocdopa,
yriepoia ¥ KPEMHHUS) M UX COCAUHCHHH (OKCHIOB, KHCIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COEIMHEHUI).

[IpumeHeHne BaXXHEUIINX HEMETAJUIOB U UX COCAUHEHUM.

Mertamnel. [Tonoxxenne meramioB B [lepuoanyueckoil cucteMe XUMHUYECKUX AJIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OO0rmiue
¢uznveckue coicTBa MeTauioB. CIUIaBBl METAIOB. DJIEKTPOXUMUYECKUN PAJl HAMPSHKCHUM
METaJJIOB.

XUMHUECKHE CBOMCTBA BaKHEHIIMX METa/UIOB (HATpUi, Kauuid, KalblUd, MarHui,
ATIOMHHUH, IUHK, XPOM, XKeJIe30, Me/Ib) ¥ UX COCTUHCHUIA.

O6mue cnocoObl mosTydeHust MeTauioB. [IpuMeHenne MeTasioB B ObITY U TEXHHUKE.

DKCrepuMEHTAIbHbIE METOJbl M3y4YeHHs BEUIECTB U UX TMPEBpallleHUi: H3ydYeHHe
KoJulekiuu «MeTamibl M CIIaBel», OOpa3loB HEMETAJUIOB, PEIICHHE SKCIEePHUMEHTAIbHBIX
3a1a4y, HaONIOJEHWE W ONHCAHME JEMOHCTPAllMOHHBIX M  JIaOOpaTOPHBIX  OIBITOB
(B3aMMoO/eiiCTBHE THAPOKCHIA ATIOMHHHUS C PACTBOPAMH KHCJIOT W INEJIOYCH, KaueCTBEHHBIC
pEaKIuK Ha KaTHOHBI METAJIJIOB).

PacuérHbie 3agaun.

Pacuétbl macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIWYECTBY BEIIECTBA,
Macce WiH 00bEMY OJHOTO M3 yJACTBYIOIIMX B PEAKIMM BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CITH OJHO U3 BEIIECTB UMEET IIPUMECH.

XUMMA N XKN3Hb

Ponp xuMuu B o6ecriedeHnH 3KOJIOTHYECKOM, SJHEPTeTUIECKOM M MUIIEeBON 0€30MacHOCTH,
pa3BuTun MeauiuHbl. [loHATHE O HAay4YHBIX METOAAX MO3HAHMS BEIIECTB U XHUMHUYECKUX
peaKuuu.

[IpencraBienuss 00 OOMMX HAYYHBIX NPHUHIMIAX TMPOMBIIUIEHHOTO TOTY4eHHUs
BAKHEHMIINX BELIECTB.

UenoBek B MHpE BEIIECTB M MAaTE€pPUAIOB. BAaXHEHIINE CTPOUTEIbHBIE MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepHaybl, KpPacKH, CTEKJIO, KepaMHKa, MaTepuaibl ISl AJIEKTPOHUKH,
HaHOMAaTepHallbl, OpTaHNYECKHUE U MUHEPATbHBIC yI00pEHUSI.

XuUMHS M 3JI0POBbE YEJIOBEKA: MpPaBUJIa HMCIOJBb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
mpaBmiia 0€30MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBOM XUMHHU B TTOBCETHEBHOMN KU3HHU.



MexnpeIMETHBIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBA3EHM NMpU U3y4EeHUH OO0ILEeH M HEOPraHWYECKOW XMMHHU B
11 xmacce OCyIIECTBISIETCS Yepe3 UCTOJIb30BaHNE KaK OOIUX €CTECTBCHHO-HAYYHBIX IMOHSATHH,
TaK W HOHSTUMN, SBJISIOLUIUXCA CUCTEMHBIMU I OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHBIE IOHSTHSA: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHanM3,  CHUHTe3,  KiaccuuKkauusi,  NEPUOAMYHOCTh,  HAONIOJCHHE,  AKCIEPUMEHT,
MOJIEIUPOBAaHUE, U3MEPEHNUE, SBICHHE.

®dusuka: Marepus, dHEprus, Mmacca, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, WMOH, H30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJa, YHEPTeTUUYECKUN ypPOBEHb, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBa, (PM3NYECKUE BEIMUNHBI U €IMHULIBI X U3MEPEHHUS], CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCUCTeMa, Ouocdepa, Makpo- U MHUKPODIEMEHTHI,
BUTAMUHBI, 0OMEH BELIECTB B OPraHU3Me.

['eorpadust: MuHEpaibl, FOpHBIE TOPO/IbI, MOJIE3HBIE UCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

Texnonorus: XMUMHYECKasi  MPOMBIIUIEHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasos, CEJIbCKOXO035HCTBEHHOE IIPOU3BOJICTBO, nuIieBas
MIPOMBIIIJICHHOCTh, (papMalleBTUYECKash MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pPHAJIOB, AJIEKTPOHHAS MPOMBIILIEHHOCTS,
HAaHOTEXHOJIOTUH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

NMNYHOCTHbIE PE3YJ/IbTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOEHHUS OOydaroIIUMUCS
IporpaMM CpeHero oouiero oopa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuyHo-meroanueckoii OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
MIPOTPaMM CPEIHEr0 O0IIET0 0OPa30BaHUS SIBIISICTCS CHCTEMHO-ACSITEIILHOCTHBIN MTOIXO/I.

B COOTBETCTBMM C CHCTEMHO-JESATEIBHOCTHBIM IOAXOJOM B CTPYKType JHNYHOCTHBIX
pe3yabTaTOB OCBOSHHS TpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHUS
BBIJICJTICHBI CJIETYIOIIHE COCTABIISIONINE:

O0CO3HaHHE OOYYAIOIIMMUCST POCCUMCKOM TPaKIaHCKOW WACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOTIPE/ICIICHUIO,

HaJIMYME MOTHBAIIUU K 00Y4EHHUIO;

[EJICHATIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHI JTHMYHOCTH HAa OCHOBE KIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJUIINi 0a30BOI HAYKU XMUMHUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJICTBOBATHCS B CBOEH IESTEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, MPHCYIIAMH IIEIOCTHOW CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHE TIPABOCO3HAHMS DKOJOTHMYECKOW KYNBTYphl M CIOCOOHOCTH CTaBUTH IENH W
CTPOMTH >)KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE PpE3yabTaThl OCBOCHUSA NpeaMera «XHUMHs» JOCTHTAIOTCS B EIUHCTBE
y4eOHOM M  BOCHMTATEIIBHOW JEATENbHOCTM B COOTBETCTBUM C T'yMAaHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMH, JYyXOBHO-HPAaBCTBEHHBIMM LEHHOCTAMM M HJ€aJaMH POCCUIICKOro
IpaXkJJaHCKOro OOIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMU M IPaBUJIAMU IOBEAEHUS,
CIOCOOCTBYIOIIMMHU TPOLIECCAaM CaMOIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOI'O CTaHOBJICHHUS
JMYHOCTU 00Y4YarOLIUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUS» OTPaXKaroT cHOPMHUPOBAHHOCTh
ONbITa IO3HABATEIbHON M MPAKTUYECKOW JESATENbHOCTH OOy4arolMXcs M0 pealu3aluu
IIPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH!

1) rpaxxgaHcK oro BocnnTaHus:

0CO3HaHMs 00YYaIOLIMMKCS CBOUX KOHCTUTYLIMOHHBIX NPaB U 00A3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBONOPAIKY;

NPEJCTAaBICHUS O COLMAIBHBIX HOPMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOILEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW AEATENbHOCTU MPHU CO3AaHUM y4EOHBIX MPOEKTOB,
peleHNH yuyeOHBIX M MO3HABATENbHBIX 3a/1a4, BBIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB,

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMS], JIOTUKY U apTyMEHThI IPYyTUX
IIPU aHAJIN3€E PA3JIMYHBIX BUJIOB YU€OHOH AEATeNbHOCTH,

2) NnaTpmoTmnyeckKoro BoCnmnTaHnA:

LIEHHOCTHOTO OTHOLIEHHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOMH
XHMUU,

YBaKEHMsI K IpoIleccy TBOpYECTBa B OOJIACTH TEOPUM M TMPAKTHMYECKOrO HMPUMEHEHHUs
XMMUH, OCO3HAHMS TOTO, YTO JOCTH)KEHHUS HAYKH €CThb PE3YJbTaT JUIMTENbHBIX HAaOIIOIEHUH,
KPOIIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPy/a YUEHBIX U MPAKTHUKOB,

MHTEpeca M TO3HABATEIbHBIX MOTHBOB B TOJYYCHHMM M TOCIEIYIOUIEM aHajIu3e
MH(OPMAIIUHU O MIEPEOBBIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMHH;

3) lyXOBHO-HPABCTBEHHOI 0 BOCMUTAHUS:

HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MOBEICHHS;



CIIOCOOHOCTH OIICHWBATh CHUTYaIlMd, CBS3aHHBIE C XUMUYCCKUMU SIBICHUSMH, H
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI H
LICHHOCTH,

FOTOBHOCTH OLICHUBATh CBOE IOBEJCHUE W MOCTYNKM CBOMX TOBApUUIEH C IMO3ULUA
HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITUX MOCTYIIKOB,

4) hopMnpoBaHUA KYNbTYpbl 340P0BbA:

MMOHUMAaHUS IICHHOCTEH 3J0pOBOrO0 W 0Oe30macHoro oOpa3a KHU3HU, HEOOXOJIMMOCTH
OTBETCTBEHHOTO OTHOIIICHHS K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUIECKOMY 3/I0POBBIO;

coOJI0/IeHUs TPaBWJI OE30TMaCHOTO OOpaIleHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICATEIHHOCTH;

MOHUMAaHUS [EHHOCTH TMPAaBWI WHIUBUAYAIBHOTO U KOJJICKTUBHOTO OE€30MacHOTO
MTOBEJICHUS B CUTYAIUSAX, YIPOKAOIINX 3I0POBBIO M KU3HH JTFOJICH;

OCO3HAHMSI TMOCICJACTBUN M HENPUATHS BPEAHBIX MPUBBIUCK (YIIOTPEOJICHUS aJKOTOJIs,
HApKOTHUKOB, KYPECHUSI);

5) TpyZ0BOro BOCNUTaHMUA:

KOMMYHUKAaTUBHOM KOMIETEHTHOCTH B Y4€OHO-HUCCIEAOBATEIBCKON JIEATEIHHOCTH,
00IIIECTBEHHO TMOJIE3HOM, TBOPUYECKON U APYTUX BHUIAX JICATCIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YyYaCTHE B PEIICHWW MPAKTHYCCKUX 3aJad COIHAIbHOMN
HaMpaBJIeHHOCTH (B paMKaXx CBOEro Kjacca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YYCHHIO Mpodeccuid pa3IMdHOTO POJa, B TOM YHCJIE Ha
OCHOBE ITPUMEHEHHUS TTPEIMETHBIX 3HAHUH 110 XHUMUH,

YBOXCHHSI K TPYAY, JIOISIM TPYAa U Pe3yabTaTaM TPYJAOBOU JACSITEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHAYaJIbHON TpPAaeKTOPUU OOpa30oBaHUsA,
Oymymei mpodeccnn M pean3auu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMUH, HHTEPECOB U MOTPEOHOCTEH OOIIIECTBa;

6) AKOJ1I0rnMyeCcKoro BoCnnMTaHmnA:

9KOJIOTHYECKH 11e7IECO00Pa3HOTO OTHOIIEHHUS K MPHUPO/IE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KA3HHU Ha 3eMIIe;

MMOHUMAaHMSI TJI00AJTLHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM, BIMSHUS YKOHOMUYECKUX
MPOIIECCOB HAa COCTOSIHUE MTPUPOTHOM M COIMATILHOM CPE/IbI;

0CO3HAHUs HEOOXOIMMOCTH HCITOJIB30BAaHUS JOCTHIKCHUH XUMUHU ISl PEIICHUS BOIPOCOB
palMoOHAIBHOTO TIPUPOIOIIOIH30BAHNS;

AKTUBHOTO HETPUATHS JEUCTBHM, MPUHOCIIIMX BPEA OKPYKAIOIICH MPUPOJHOU Cpele,
YMEHHsI IPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJIOTHMUYECKUE MOCIEACTBUS MPeIIPUHUMAEMbIX
JIEVCTBUHN U MIPEJOTBpAIATh UX;

HaJIW4YUsl PAa3BUTOTO HSKOJIOTHYECKOTO MBILIUICHUS, AIKOJOTUYECKON KYIbTYpPbI, OIBITa
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATbCS HUMHU B
M03HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPAKTUKE, CTIOCOOHOCTU U YMEHUSI aKTHBHO
MPOTUBOCTOSATH MICOJIOTUH XeMOopoOuH;

7) LEHHOCTW Hay4YHOro No3HaHUs:

chOpPMHUPOBAHHOCTH  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM NMPaKTUKH;

MOHUMAaHUS CcrenuUK XUMHHM KaK HayKd, OCO3HaHWs €€ poilu B (POpMHUPOBAHUU
paIMOHaIBLHOTO HAYYHOTO MBIIIJICHHS], CO3/IaHUU 1IETTOCTHOTO MPEACTAaBIECHUS 00 OKpYKaroIIeM
MHUpE KaK O €JUHCTBE MPHUPOABI M YEIOBEKa, B TO3HAHHM MPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHny mpooiieM COXpaHEHUs IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOW IMBHIIU3ALMU: B €€
T'YMaHUCTUYECKON HAIMPaBJICHHOCTH W BaXKHOW POJM B CO3AaHMM HOBOW 0a3bl MaTepHUambHOU
KYJIBTYPBI, PEIICHHH TI00AIBHBIX MPOOJIeM YCTOHYHBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOMA,
OHEPreTHYECKOM, TMUIIEBOM M OKOJOTMYECKON OE30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,



o0ecreYeHnH yCIOBHIA YCIIEITHOTO TPY/la ¥ SKOJIOTHYECKA KOM(POPTHOM KU3HU KaXKJOTO YJIeHA
o0111eCcTBA;

GCTGCTBGHHO-HaquOﬁ FpaMOTHOCTI/I: IMOHUMAaHUA CyYIIHOCTH MCTOAOB IIO3HAHUA,
HCIIOJIb3YEMbIX B C€CTCCTBCHHBIX HAyKax, CHOCO6HOCTI/I HCIIOJIB30BAaTh MOJYy4aCMbIC 3HAHHWA JJIA
aHanmM3a U OOBSCHEHHS SIBICHUH OKPYXAIOIIEro MHUpa M MPOMCXOIAIINX B HEM H3MEHEHHHH,
YMCHUA ACJIaTh 000CHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HAay4YHBIX (baKTOB 1 UMCHOIITUXCS TaHHBIX
C TEJIBIO TTOJTYYCHHS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOIB30BaTh XMMUYECKUE 3HAHUS JIJISl PEIICHUS TTpoOieM
B pCaJIbHBIX KU3HCHHBIX CI/ITyaIII/ISIX;

WHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON e TEIHbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHUIO HOBBIX 3HaHUM 10 XHMHUH B COOTBETCTBHUH C >KU3HEHHLIMU
MOTPEOHOCTAMH;

WHTEpeca K OCOOEHHOCTSM TpyAa B pasnuyHbIX cdepax npodecCHOHATBHON
NEeSTeTLHOCTH.

METAIMPEOAMETHbBIE PE3Y/IbTATbI

MertanpeaMeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpemHero odmiero 00pa3oBaHus BKIFOYAIOT:

3HauuMble s (OPMHPOBAHHS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXKIUCUUTIIIMHAPHBIE
(MexTIpeIMeTHBIC) 00IIeHAYIHbIC TOHATHSI, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHO I KapTHHBI MHpa
)51 CHGHI/I(i)I/IKy MCTOJ0B ITO3HAHUSA, UCIIOJB3YCMbBIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI, BCIIIECTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTeMa, HAay4dHBIH (aKkT, MPHUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIe0BaHKe, HAOII0ICHHEe, H3MEPEHHE, IKCIIEPUMEHT U JPYTHUe);

yHUBEpCAJbHbIC ~ ydeOHble  jaedcTBus  (MO3HABaTeNlbHBbIE,  KOMMYHHUKATHBHBIE,
peryasTuBHBIE), obccrmeuynBamonme (GopMupoBaHue (GYHKIMOHATBLHOH TI'PAMOTHOCTH H
COLMATBHOW KOMIIETEHITUH 00YUYarOIINXCS;

CMOCOOHOCTh  OOYYaIOLIMXCS  HCIIOJIB30BAaTh  OCBOCHHBIC  MEXKIUCIUIUITMHAPHEIE,
MHUPOBO33PCHUYCCKHE 3HAHUS W YHUBEpPCAIbHBIC Y4eOHbIC ACWCTBUS B IO3HABATCIBHOW H
COLIMAIBHOM MPAKTHKE.

MertanpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIBHBIMH y4eOHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMHU JCHCTBUSIMHU.

OBnafieHne yH1BepCa/ibHbIMN Yy4e6HbIMY NMO3HaBaTeIbHbIMU AeACTBUAMN:

1) 6a30Bble 10rMyeck e AercTBUS:

CaMOCTOSITEJILHO  (POPMYJUPOBATh W aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOpPOHHE €&
paccMaTpuBaTh,

ONpENeNsITh LENU JCATEIbHOCTH, 3aJaBas MapaMETPbl M KPUTCPUU HX JIOCTHIKCHHUS,
COOTHOCHTD PE3YJIbTaThl JCATEIBHOCTHU C MOCTABJICHHBIMHU IICIISIMU;

UCIOJIb30BaTh TPU OCBOCHUHM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIAThH
XapakTepHble TPU3HAKU TOHATUH W YCTaHABIMBATh WX B3aMMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHSITHS JIJIs1 OOBSICHEHUSI OT/ICTIBHBIX (DAKTOB U SIBICHUH,

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KIacCU(UKAIMK BEIIECTB M XUMUYECKIX PEaKITHii;

yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXY U3y4aeMbIMU SIBIICHUSMU,

CTPOWTBH JIOTUYECKHUE pacCyXIeHHUs (MHAYKTHBHbBIC, JCIYKTHBHBIC, MO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B paCCMATPUBAEMBIX SIBICHHSIX, (OPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS

MPUMEHSTH B MPOIECCe MO3HAHMS, UCIOIb3yeMbIe B XUMHUH CHMBOJIHUYECKUE (3HAKOBBIC)
MO/JICJH, TIPe0OPa30BhIBATH MOICIILHBIC TPEICTABICHUS — XUMUYCCKHI 3HAK (CMMBOJI) 3JICMEHTA,
XxuMuueckas ¢GopMyna, YpaBHEHHE XHMHUYECKOW peaklud — TMpU pEHIeHHH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a/1a4, MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC MPEICTaBICHUS
IJIs BBIAABJICHUS XapPAKTCPHBIX IIPU3HAKOB U3YHYACMbIX BCIICCTB U XUMHUYICCKHUX peaKuHﬁ.



2) 6a30Bble UccneoBaTesibCK ne AecTBUA:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB U XUMUYECKUX PEaAKIUH;

dbopMynmupoBaTh IETM W 3a7add  HWCCIICJIOBAHMS, WCIOIL30BAaTh IIOCTABICHHBIC U
CaMOCTOSITENIEHO C(HhOpMYITMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Tt GOPMUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABUIIBHOCTH BHICKA3bIBACMBIX CYXKICHUH;

BJIAJICTh HABBIKAMHU CAMOCTOATEILHOTO TUIAHHUPOBAHUS U TPOBEICHUS YYCHUUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIIOAATh 32 XOJOM IpOIecca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €r0 pe3ynabTaT, (GopMyaupoBaTh OOOOMICHHS ¥ BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMS, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOJCIAHHOM
pabore;

MPUOOpPETaTh OMNBIT YYEHUYECKOW MCCIeA0BATEIbCKOM W TMPOEKTHOM J1eATENbHOCTH,
MPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITETLHOMY IIOMCKY METOJOB PEIICHUS
MPaKTUYECKUX 3aJ1a4, TPUMEHEHHUIO Pa3INYHBIX METO/I0B IMO3HAHUSI.

3) paboTa ¢ nH(opmaLmeii:

OPHUCHTHUPOBATHCS B  PAa3IHUYHBIX HCTOYHHMKAX HHPoOpMauu (HAYIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMHYECKOTO COJEp)KaHHs, CHOpaBOYHbIE MMOCOOMs, pecypchl HMHTepHeTa),
aHATM3UPOBaTh HMHGOPMAIUIO PA3TMYHBIX BUIOB M (POpM mMpencTaBieHUs, KPUTHUYCCKU
OIICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHBOPEUNBOCT;

dbopmMyaupoBaTh 3amMpoChl M TPHUMEHSATH Pa3IWYHBIE METOJBI TPH TOUCKE U OTOOpe
nH(popMaIuK, HeOOXOAMMOM JIJIsl BBHITIONHEHHS YI€OHBIX 3a7a9 ONIPEACIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT WCIOIB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM,

CaMOCTOSTENILHO BBIOMpATh ONTUMAJIbHYIO (HOPMY TpencTaBiaeHusT HHGOpMAIUU (CXeMbl,
rpaduKH, THarpaMMBbl, TaOJIHUIIBI, PUCYHKH U APYrHUE);

WCIIOJIb30BaTh HAy4yHBIM S3BIK B KayeCTBE CpPEACTBAa Npu paboTe C XUMHUYECKOU
uHpopMaIMell: MPUMEHATh MEXIpeaAMeTHbIe ((pH3MUYecKHne M MaTeMaTHYeCKHe) 3HAKUH U
CUMBOJIBI, PopMyITbl, aOOpeBUATYpPBI, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MPe0oOpa3OBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH.

OBna,qume YHUBEPCa/IbHbIMN KOMMYHUKATUBHbIMIA ,U,EVICTBVIFIMVII

3aJ[aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TEMbI B XOJI€ AUAIOTA W/WIH AUCKYCCHH,
BBICKa3bIBaTh HJEeH, (OpPMYIUpPOBATh CBOU MPEAJIOKEHHUS OTHOCHUTEIHHO BBIMIOJIHEHUS
MIPeIJI0KEHHOM 3a/1a4H;

BBICTYNaTh C MpE3eHTAlell pe3yabTaTOB IMO3HABATENILHON NEATENbHOCTH, MOJTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMU TPU  BBIIOJHEHUH XUMHYECKOTO
AKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB H3Y4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO MpoekTa U (HOPMYIHUPOBATh BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUI MyTEM COTNIaCOBaHMS MO3UIINIA B X0€ 00CYX/IeHUsI U OOMEHA MHEHHSIMH.

OBnafieHNe YHNUBepPCa/IbHbIMU PErYIATUBHBIMU ENCTBUSIMU:

CaMOCTOSITENIbHO TJIaHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATENbHYIO AESTEIHHOCTD,
ompesensas e€ UeNu U 3a/la4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeagaraeMblii anropuT™M JCHCTBHI MPH BHITIONHEHUH Y4€OHBIX M HCCIIEIOBATENBbCKUX 3a]ad,
BBIOMpaTh Hanbonee 3(hPeKTUBHBINA cIOCO0 MX peHIeHHs ¢ YYETOM MOTYYeHHUs HOBBIX 3HAHUN O
BEILIECTBAX U XMMHUYECKUX PEAKIIUX;

OCYHIIECTBJIATh CAMOKOHTPOJIb CBOEH JEATENbHOCTM HAa OCHOBE caMOaHalu3a |
CaMOOIICHKH.

NMPEAMETHbIE PE3YJIbTATbI

10 KJTACC



[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckasi XUMUS» OTPaKakoT:

cOPMHUPOBAHHOCTh TPEACTABICHUH O XUMUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAay4yHOW KapTUHBI MHUpPA, POJIM XUMHH B TIO3HAHWU SIBIICHWH TPHPONBI, B (HOPMUPOBAHUU
MBIIIJICHUS U KYJAbTYpPhl JHYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelICHUs TPAKTUYECKUX 3aJad M DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3J0pOBBIO U IPUPOJHOMN CpENE;

BJIAJICHUE CHCTEMOM XHMHWYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJATrarOLINe
MOHATHSA (XMMHUYECKHUN 3JIEMEHT, aTOM, SJIEKTPOHHAst 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh,
AJIEKTPOOTPHUIIATEIIBHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas ¢opmynaa (pa3BépHyras w
COKpaIi€éHHas), MOJIb, MOJISIpHAs Macca, MOJSPHBIA 00BEM,  YIJICPOJIHBIA  CKEJET,
(yHKIIMOHANIbHAS TPYIINA, PaUKal, HW30MEpHUs, W30MEphbl, TOMOJOTHYCCKHHA PsiJl, TOMOJIOTH,
YTICBOJAOPOIBI, KUCIOPO U a30TCOJCPIKAIUE COCTUHEHUSI, MOHOMEp, MOJIMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHCHHS); TCOPUU U 3aKOHBI (TEOpHUs CTPOCHUS OPraHUIEeCKUX
BemectB A. M. ByrmiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU, MHPOBO33PEHYCCKHE 3HAHMWS, JICKAIIHNEC B OCHOBE TOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SIBJICHUU, (PAKTOJIOTHICCKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJTydCHUH B 0€301TaCHOM HCITOJIb30BaHUN BAKHEHIITUX OPTaHUYCCKHUX BEIIECTB B OBITY
Y TIPAKTHYECKOM JIeITETbHOCTH YEJIOBEKa,;

c(OPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATHH, YCTaHABIUBATH
WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIONINE MTOHATHS TIPH ONMMMCAHUU COCTaBa, CTPOCHUS H
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOIB30BATh XUMHUYECKYI0O CHMBOJIUKY JUISI COCTABIICHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOM) (HOpMYIT OPraHUYECKHX BEIIECTB
Y ypaBHEHUM XUMHYECKUX PEAKIUM, U3rOTABIMBATH MOJICIN MOJICKYJ OPTaHMYECKUX BEIIECTB
JUTSI WULTIOCTPAIIN UX XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hopMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAUIC)KHOCTh N3YYCHHBIX OPTraHUYECKUX
BEIIECTB [0 HMX COCTABY M CTPOCHHUIO K OMPEACIEHHOMY KiacCy/Tpymme COeIuHCHHIMA
(yrmeBomopoasl, KHCIOpOJ W  a30TCOJAEPIKAIIUE  COCAMHEHMS, BBICOKOMOJEKYIISAPHBIC
COEIMHEHHs), JaBaTh MM Ha3BaHus 1o cucremarmyeckoir Homenkimatype (IUPAC), a takke
[PUBOINWTh TPHBHAIBHBIC HA3BaHUSA OTACIBHBIX OPraHMYCCKMX BeEHIeCTB (ITHIIEH, MPOIMIICH,
alleTUJICH, ASTWJICHTJIUKOJb, TIAUIEpHH, (eHod, (opManabICTHll, ameTalbIerui, MypaBbHUHas
KHCJIOTa, YKCYCHAasi KHCJIOTa, OJICMHOBAs KHUCJIOTA, CTEApPUHOBAs KHCIIOTA, TJII0KO03a, PPYKTO3a,
Kpaxmall, [eJUTI0JI03a, TJIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OMPEAENATh BHIbI XUMUYECKOH CBA3M B OPraHUYECKUX
coeauHeHusnX (OAMHAPHEBIC U KPATHEIE);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHuYeCKHX
BemecTB A. M. bytnepoBa 11 00bSCHEHHSI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHMS, 3aKOH COXPAaHCHHMsI MacChl BEILIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh COCTaB, CTpOeHHE, (UINYECKUE U
XMUMHYECKHE CBOMCTBA TUIMMYHBIX MPEICTABUTENCH Pa3NUYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MertaH, 9TaH, ATHWJICH, NpPONWICH, aleTWieH, OyramueH-1,3, merwnOyraaueHn-1,3, OeHzoun,
METaHOJI, STaHOJI, STHUJICHIJINKOJb, TJIUIEPUH, (EHOI, aleTalabJeTH1, MypaBbUHAsS U YKCyCHas
KHUCJIOTBI, TJIFOKO3a, Kpaxmaj, IIeJUTI0JI03a, AMHHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEX]y HUMU YPAaBHEHUSMH COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKH YIIEBOJOPOIHOTO CHIPhS
(He(Th, TPUPOAHBIA Ta3, YroJyib), CHOCOOBI MX MEPEepPabOTKM M TPAKTUYECKOE MPUMCEHCHUE
MIPOJIYKTOB MepepadoTKH;

c(OpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS [0 XUMHYECKUM YypaBHEHUSIM
(mMacchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEHICCTBA WM TPOJYKTa PEAKIUU 10 W3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIECTB MM MPOAYKTOB PEAKIIHH);



c(hOpPMHUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCIOJb3YeMbIX B XHMHHM TP HW3YYCHHHM BEIIECTB U XUMHYECKUX SIBICHUU
(naOnroneHne, W3MEpEHHE, OSKCICPHUMEHT, MOJCIMPOBAHKE), HCIOIb30BaTh CUCTEMHBIC
XUMUYECKUE 3HAHUS JUISl IPUHATHUS PEIICHUM B KOHKPETHBIX )KU3HEHHBIX CUTYALIUSIX, CBI3aHHBIX
C BEIIECTBAMH M UX TPUMEHEHHUEM;

c(OPMHUPOBAHHOCTh YMEHHI COOJIOATH MPABHUJIA TOJb30BAHUS XUMUYECKOW TIOCYION U
nabopaTOpHBIM 000pYIOBaHUEM, a TAKXKe TpaBHia OOPAICHHS C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSMH 10 BBITIOJIHEHHUIO JJA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHA DSKCIICPHUMCHT
(mpeBpalieHUsT OPraHUYEeCKUX BEIECTB NMPU HAIPEBAHUHU, MOJIYYCHUE STHICHA U M3YYECHHE €ro
CBOWCTB, KAaueCTBCHHBbIC pPEAKIMM OPraHMYeCKUX BEIECTB, JIeHaTypauus OETKOB Mpu
HarpeBaHWHM, I[BETHBIC PEaKI[MK OCIIKOB) B COOTBETCTBHH C MPAaBHJIAMH TEXHHUKH OE30MACHOCTH
Mpu O0paIlleHUH C BEIIECTBAMHU M JJA00OpPaTOPHBIM 00OpYIOBAHHEM, MPEACTABIATh PE3YyIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alucCH YypaBHEHUU COOTBETCTBYIOIIMX pEaKIUd Hu
(hopmMyIupOBaTh BBIBOIBI HA OCHOBE ATHX PE3yJIbTATOB;

chOpMUPOBAaHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO HH(POpPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeaCTBa MaccoBOM nHpOpManuu, IHTEpHET U APYIrHX);

chOpPMUPOBAHHOCTh YMEHMH COONIOJaTh IMpaBMWJIa JKOJIOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHNUsT B OBITY M TPYIOBOH JACSATCIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/J0POBbSI U
OKpYXarolel MPUPOJJHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHSI HA YKUBBIC OPTaHU3MBI
OTIpeIeNIEHHBIX OPraHUYEeCKUX BEIIECTB, MOHMMas cMmbica mokaszatens [IJIK, moscHsaTs Ha
puMepax Croco0bl YMEHBIIICHHS U MPEIOTBPAIEHNS WX BPETHOTO BO3JCHCTBUS HA OPraHU3M
YEJIOBEKa;

Ui 0Oy4aroluXcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBS: YMEHHE MPUMEHSTh
3HAaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHMSI BEI[ECTB U XUMUYECKUX SIBJICHUI;

JUISL CIENBIX W CIA0OBUAIIMX OOYYarOmIMXCs: YMEHHE MCIOJIb30BaTh pelbeHO-
TOYEYHYIO cucTeMy oOo3HadueHui JI. bpaiins ams 3anucu Xumudeckux Gpopmyi.

11 KJTACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OOmIass W HeOpraHudeckas XuMUs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA: O XHWMHYECKOW COCTaBIISIFOIICH €CTECTBEHHO-
Hay4yHOH KapTUHBI MHUpPA, POJM XUMHHM B TO3HAHWUU SIBICHUN NPHUPOAbI, B (HOPMUPOBAHUU
MBIIIJICHUS. U KYJABTYpPhl JHYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOTUMOM AJis
pelIeHrs MPAaKTUYECKHX 3aJad M SKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3J0POBBIO U MPUPOJHOM Cpee;

BJIAJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKIIOYACT: OCHOBOIIOJAraroliue
MOHATHSA (XMMHYECKHM 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSPHBIH O00BEM, BaJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHCIICHHsI, XUMHUYECKas CBs3b (KOBQJICHTHAs, WOHHAs, METAUTMYECKas, BOJOPOJIHAsN),
KpPUCTAJUIMYECKass  PELIETKa, THUIBI XMMHWYECKUX  PEaKUUid, pacTBOp,  DIJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJMTHYECKAs AUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTENDL, CKOPOCTh
XAMUYECKOH  peakIi, XUMHUYECKOC pPAaBHOBECHE); TEOPUM W  3aKOHBI  (Teopws
JJIEKTPOJIMTUYECKON aucconmanuu, nepuoanueckud 3akoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS M IPEBPALLCHUS DHEPTUMU MPU XUMHUYECKHX
peaKiusax), 3aKOHOMEPHOCTH, CHUMBOJHYCCKUN S3bIK XUMHH, MHPOBO33PCHUYCCKHE 3HAHUS,
JIeKallMe B OCHOBE TOHUMAHHMS NPUYMHHOCTA M CUCTEMHOCTH XHMHWYECKUX SIBJICHUU,
(hakTOJIOrMUeCKHe CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYUYEHUH U OE30TaCHOM HCIOJIb30BaHUU
BKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOU NeATeIbHOCTH YETIOBEKa,



c(OPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHbIC MPU3HAKH MOHATHH, yCTaHABINBAThH
HX B3aUMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOLIUE IOHATHS IPU ONMCAHUU HEOPraHUYECKUX
BEILECTB U UX IIPEBPAILCHMUI;

c(OPMHUPOBAHHOCTh YMEHHUU HCIOJIB30BAaTh XUMHUYECKYIO CHMBOJHKY JUIS COCTAaBJICHUS
¢dopMyn BeIIECTB W YpaBHEHHH XWMUYECKHX PEaKIHid, CHCTEMAaTHYECKYl0 HOMEHKIATYPY
(IJUPAC) u TpuBHMaNbHBIC Ha3BaHUS OTICIBLHBIX HEOPraHMYECKUX BemiecTB (yrapHelid ras,
YIJIEKUCIIBIA Ta3, aMMMAK, Trali€Has HM3BECTb, HEram€Has W3BECThb, NHUTHEBAas COJAA, IUPUT U
Apyrue);

c(OPMHUPOBAHHOCTD YMEHUH OIMPEIEIIATh BAJIGHTHOCTD U CTETICHb OKHCICHHUS XUMHYECKIX
3JIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTABa, BUJ XMMUYECKOW CBsI3U (KOBaJICHTHAsI, MOHHAs,
MeTaJTiuecKasi, BOJIOPOJHASI) B COCIUHEHUSX, THUI KPUCTALUTMYECKON pPEMIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJICKYJspHas, MOHHAs, METAJUTMYecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHHI;

c(OpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHMUECKHUX BEILECTB
M0 MX COCTaBY K ONpPEIeIEHHOMY Kiaccy/TpyIie coeMHeH i (TIPOCThIC BEIIECTBA — METAJLIBI U
HEMETAJUIbI, OKCHJIbI, OCHOBAHHUSI, KUCIIOTHI, aM(OTEPHBIC THIPOKCHIbI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKpbhIBaTh CMBICH mepuogudeckoro 3akona J[. M.
MenneneeBa W JEMOHCTPUPOBATH €0  CHCTEMATH3UPYIOUIYI0, OOBSCHUTENIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(OpPMHUPOBAHHOCTh ~YMEHHMI  XapaKTepH30BaTh JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX 351eMeHToB 1-4 nepuoaos [lepuoaudeckoit cuctemMbl XuMudeckux nemMenToB . 1.
MeHzeneeBa, HCHONB3YS TMOHATHSA «S-, P-, O-3JEKTPOHHBIE OPOUTANIMY», «IHEPrETHICCKUE
YPOBHM», OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M MX
COEIMHEHUH MO nepuoaaM U rpynnam Ilepuoauyeckoil cucteMbl XuMU4eckux 3yiemeHtoB /1. U.
Menneneesa;

chopMHPOBAaHHOCTh yYMEHHWI XapakTepu3oBaTh (OMHUCHIBATh) OOLIME XHUMHYECKHE
CBOMCTBA HEOPIaHMYECKUX BEILECTB PA3JIUYHBIX KJIACCOB, IOATBEPKAATh CYILIECTBOBAHUE
TECHETHUYECKON CBA3M MEXJAY HEOPraHMYEeCKHMMH BEIIECTBAMU C IIOMOINBK ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUA;

c(OPMHUPOBAHHOCTh YMEHHs KJIACCHU(PUIUPOBATh XUMUYECKUE PEAKLUHU I10 Pa3IUYHBIM
npusHakaM (YUCIy M COCTaBy pEardpyrOLIMX BEIIECTB, TEIUIOBOMY 3((GEeKTy peakiuy,
U3MCHEHHUIO CTETICHEH OKHCIICHHS SJIEMEHTOB, 00OPaTUMOCTH PEAKIMHU, YIaCTHIO KaTalk3aTopa);

Cc(OPMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKLMHA Pa3IMUHBIX THIIOB, ITOJHBIE
U COKpAIlIEHHbIE YPaBHEHUS PEaKLUi MOHHOTO OOMEHA, YUUTBIBAsl YCJIOBUS, MPU KOTOPBIX 3TU
peakuuu uAyT 10 KOHLA,

C(OPMHUPOBAHHOCTh YMEHHH MPOBOAUTH PEaKUHM, HNOATBEPKIAIOIINE KadyeCTBEHHbIN
COCTaB PpAa3JINYHBIX HEOPraHUYECKUX BEILECTB, pACIO3HABAaTh ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHH PacKpbIBaTh CYIMIHOCTh OKHUCIMTEIbHO-BOCCTAaHOBHUTEIBHBIX
peakimii MoCPeICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OallaHCca ITUX peaKIHii;

c(OPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKIUU OT
pa3nu4HbIX (HAKTOPOB; XapaKTep CMEIIEHUS XHMHUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3neicTeus (mpuHnun Jle arense);

Cc(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMHUUYECKHE IMPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYEeHUsI CEPHOM KHCIOThI, aMMHaKa, a Takxke c(hOpMUPOBAHHOCTb
npeacTaBIeHUH 00 OOLIMX HAayYHBIX MPUHIMUIAX M SKOJIOTHYECKUX MpoOIeMax XMMHYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHM MPOBOAUTH BBIYMCICHUS C MHCIOJIb30BAaHHUEM MOHSATHUS
«MaccoBasi JIOJIsl BEIIECTBA B pPacTBOpe», OOBEMHBIX OTHOIICHHHM Ta30B NPH XUMHUYECKUX
peakiusax, Macchl BellecTBa Wik 00bEMa ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



Wi 00bEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOro 3¢ (ekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHsI MAaCChl BEIIECTB, MPEBPAILCHNUS M COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUN COOJIONATh MPaBHJIa TMOJIH30BAHUS XUMHUYECKON MOCYION U
nabopaTOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBHiia OOpAICHHS C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSMH IO BBITTOJIHEHUIO Ta00PATOPHBIX XHUMHYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBIMOJHATh XUMHUYCCKHH OSKCIICPUMCHT
(pa3nmoXkeHue TEpOKCHIA BOJOPOJA B MPUCYTCTBUU KATAIM3aTOPa, ONPEHCICHHE CpPEJIbl
PacTBOPOB BEIIECTB C MOMOIIbI0 YHHBEPCAIILHOTO MHIMKATOPA, BIMSHUAE PA3IHYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIHH, Peakldd HOHHOTO OOMEHa, KauyeCTBEHHBIC PEaKIUW Ha
cynbdar-, kapOoHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEHICHHE SKCIEPUMEHTAIbHBIX
3aga4 1o TeMaM «Metauib» U «HemeTamnsl») B COOTBETCTBUH C TpPABUIIAMH TEXHUKH
0€30MacHOCTH IpY 0OpAIIEHUH C BEIIECTBAMU U J1abOpaTOPHBIM 000pyI0BaHUEM, NPEACTABIIATh
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (popMe 3ammcu ypaBHEHWH COOTBETCTBYIOIINX
peaknuii 1 GOpPMYIHPOBATH BBIBOIBI HA OCHOBE ITHX PE3YJIbTATOB,;

Cc(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJYy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeACTBAa MaccOBOil KOMMyHHKanuu, WHTEpHET u
JIPYTHX);

C(OPMHUPOBAHHOCTh YMEHHH COOJIOAATH TMpaBWJIAa SKOJOTHYECKH IIeJIeCO00pa3HOTo
MOBEJICHUsI B OBITY W TPYIOBOW JAEATEIILHOCTA B IEISX COXPAHEHHS CBOETO 3JIOPOBBS H
OKpYIKaroliel MPUPOIHOIN Cpebl, 0CO3HABATH OMACHOCTHh BO3CUCTBUS HA JKUBBIC OPTaHU3MBI
OTIpe/IeIEHHBIX BEIIECTB, MOHMMast cMbIc mokasarens [1/1K, moscHATh Ha mpuMepax CrocoObl
YMEHBIICHHS U TIPEAOTBPAICHUS MX BPETHOTO BO3/ICHCTBHS HA OPTaHU3M UYEIIOBEKa,

Ui 0Oy4aroluXcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMHU 3JI0POBBSI: YMEHHE MPUMEHSTh
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHMSI BEIIECTB U XUMUYECKUX SIBJICHUII;

JUISL CIENBIX M CIA0OBUIAIIMX OOYYarOmIMXCs: YMEHHE MCIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o0o3HadueHui JI. bpaiins ans 3anucu XumMudeckux Gopmyi.



TEMATWNYECKOE NMN/1AHNPOBAHWE

10 KJTIACC
Ko/imyecTBo 4YacoB ONEeK TPOHHbIe
HavmeHoBaHve pasgenoB UM TeM (undppoBble)
Ne n/n
NpOrpammbl Bcero gaog'oTprcl’”be'e Ea%%';zf”ec'(”e 06pasoBaTe/bHble
pecypcbl
Pasgen 1. TeopeTuyeck ne 0OCHOBbI OpraHNYecK Ol XMMnu
IIpenmer opranmueckoil xumuu. Teopus
11 CTPOCHHUSI OpPraHMYeCKUX coeanHeHui A. | 3
M. bytneposa
Hroro mo pazmeny 3
Pazfen 2. Yrnesoaopoabl
2.1 [IpenenbHble YTriaeBOAOPOABI — aIKAHbI 2
29 HenpenenbHble yrieBOAOPObI: alKEHBbI, 6 1
' QJIKa/IMEHBI, ATKUHBI
2.3 ApomaTH4ecKue yrieBoa0pO bl 2
24 [IpupoaHble HCTOUHUKU YTIIEBOAOPOJIOB U 3 1
' UX mepepadoTKa
Hroro mo pazgeny 13
Pasaen 3. Kucnopogcoaepykallpye opraHnyeck ne coenHeHns
3.1 Cruptel. DeHon 3
39 Anpnerunsl.  KapOoHOBBIE ~ KHCIIOTHI. 7 1
' CnoxxHble 3(pUpsI
3.3 VYraeBoasl 3 1
Hroro no pazneny 13
Pasnen 4. A30TcoaepXKallme OpraHUYeck e CoeiMHeHs
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3




Wroro mo pazueny 3
Pa3fen 5. BbICOK OMOIEK YNAAPHbIE COeANHEHNSA

5.1 [Tnactmaccel. Kayuyku. Bojgokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 34




11 KJ1IACC

HavmeHoBaHMe  pasgennoB U TeM

KonnyecTBo 4acoB

ONeK TPOHHbIe
(undpoBble)

Ne n/n Nporpammbi| Bcero KOGHTpO”be'e n%aKT”L'ECK”e 06pasoBaTe/bHble
paboThbl paboThbl pecypc|
Pa3fen 1. TeopeTUYeck ne 0CHOBbI XUMWNU
Crpoenue atomoB. [lepronnyeckuii 3akoH
11 n Ilepmomuueckass cucreMa XUMHUYECKUX | 3
anemeHnToB J[. . Meneneena
12 Crpoenue  BemiectBa.  MHorooOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEeaKINH 6 1 1
Hroro mo pazmeny 13
Pa3fen 2. HeopraHuyeckasa Xxvummsa
2.1 MerTaiibl
2.2 Hemerannst 1
53 CBsi3p HEOPraHMYECKUX W OPraHUYEeCKHX 5
' BEIIECTB
Hroro mo pazgeny 17
Pasgen 3. XuMnsa 1 >X13Hb
3.1 XHUMHUS ¥ )KU3Hb 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 34 2 3







NOYPOYHOE MNJ1AHNPOBAHUE

10 KJ1IACC
Ko/imyecTBo 4YacoB ONeK TPOHHbIe
Ne Tema ypoka K I Jata unposble
n/n Bcero OHTPONIBHBIE | 1 IPAKTNHECKNE | ovyennsa | o6pasoBaTenbHble
paboThbl paboThbl pecypehbi
1 [Ipeamer  opraHuuyeckod  XuMuH, €€ 1
BO3HHKHOBCHHE, Pa3BUTHE M 3HAUCHUE
Teopust CTpOCHUS OpraHUYECKHIX
2 coenuHenuit A. M. byrnepoa, e€| 1
OCHOBHBIC ITOJIOKCHHUS
[IpencraBnenue 0 KJ1accupuKaluu
3 OpraHWYECKUX BemecTB. HoMeHkIaTypa 1
(cucTemarnueckas) " TPUBHUAITBHBIC
Ha3BaHMs OPraHUYEeCKNX BEUIECTB
4 AJIKaHEI: COCTaB u CTpPOEHHUE, 1
TOMOJIOTUYECKUN PAJT
5 Meran u »3TaH —  TpoOCTeHIIHne 1
MIPEJICTAaBUTENIN aJIKaHOB
6 AJIKEHBI. COCTaB U CTPOCHHE, CBOWCTBA 1
7 OTWIEH W TMPONUIEH — MPOCTEUIIne 1
MIPEJICTAaBUTENIH aJIKEHOB
8 [Ipaktnueckas pabora Ne 1. «[lomydyenue 1 1
STHJICHA U U3yYEHHE €TO CBOWCTBY
AJKaueHsl. byranuen-1,3 U
9 MeTunoyraauen-1,3. [Tonyyenne | 1
CUHTETUYECKOTO KaydyyKa W PEe3HHbI
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHU,
10 FOMOJIOTUUECKUI  pAn.  ALETWIeH — 1

HpOCTCﬁIHPIﬁ NPCACTABUTCIIb AJIKHHOB




Bpluucnenus 1o ypaBHEHUIO XUMHYECKOU

11
peakuuu

12 Apenbl: 0€eH301 U TONYod. TOKCHYHOCTH
apeHOB

13 'enernueckass  CBSI3b  YIVIEBOJIOPOJIOB,
MIPUHAUISKALMX K Pa3JIMYHbIM KJaccam
[IpupoaHble HMCTOYHUKHU YIIIEBOJOPOJIOB!

14 MPUPOJHBII Tra3 W TONyTHble He(TAHbIE
ra3bl, He(pTh U IPOAYKTHI €€ nepepaboTKu
[IpupoaHble HMCTOYHUKH YIIIEBOJOPOJIOB!

15 MPUPOJAHBIN Tra3 W TONyTHble He(TIHbIE
ra3bl, He(pTh U IPOAYKTHI €€ nepepaboTKu

16 Kontponsnas  pabora mo  pazneny
«YTII€BOAOPOIBI»

17 IIpenensHble  OQHOATOMHBIE  CIUPTHI:
MeTaHoJ U 3TaHoi. BogopoaHas cBsi3b

18 MHOroaToMHbI€ CIMPTHI: STUIECHIJIUKOJIb U
TJIMLEPUH

19 @deHoJI: CTPOCHHE MOJIEKYJbl, (PU3NYECKHEe
U XUMUYECKUE CBOWCTBA, IPUMEHEHHE

20 Anpaerussr. ¢bopmanbaerua u
areranbleru]. AIETOH

21 OHOOCHOBHBIE ITpeesibHbIE KapOOHOBBIE
KHUCJIOTBI: MypaBbHHasl U YKCYCHasi

29 [Ipaktnueckas pabora Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM KUCIIOTBI»
CreapuHOBas U OJEUHOBAs KUCIOTHI, Kak

23 NPEICTaBUTENN  BBICHIUX  KapOOHOBBIX
KHUCJIOT

o Mpbia Kak COJM BBICIIUX KapOOHOBBIX

KHCJIOT, MX MOIOIIIEE JIEHCTBHE




CnoxHble >QUPHl KAk  MPOW3BOJIHBIE

25 KapOOHOBBIX KHUCIIOT. ['maponu3 crnoxHbix | 1
3¢upoB

26 Kupsr: THJIPOJIU3, NPUMEHEHNe, | 4
OuoJ0ruYecKast poJib KUPOB
VYriaeBodsl: COCTaB, KJIaCCU(UKALIUS.

27 Baxneiiimme mnpeicTaBUTENU:  TIIOKO3a, 1
(bpyKTo3a, caxaposa

28 Kpaxman w memtono3a Kak MPUPOIHBIC 1
TTOJTUMEPBI
Kontponsnas  pabora mo  pazneny

29 «Kucmopoacoaepxariue opranudeckne | 1
COCJTMHEHUS

30 AMWHBI. METHJIAMUH 1 aHWIHH 1
AMHHOKHCIIOTBI Kak am(oTepHbIC

31 OpraHUYEeCKUe COEIMHEHMU, ux 1
onosiornyeckoe 3HaueHue. [lenrumpl

32 benku Kak MPUPOIHBIE 1
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS

33 OcHOBHBIC TIOHSITHUS XHMAM |
BBICOKOMOJICKYJISIPHBIX COCIMHCHUIN
OcHOBHBIC METO/IbI CHHTE32

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUH. 1
[Tmactmacchl, KaydykH, BOJIOKHA

OBILEE KOJIMYECTBO YACOB 1o 34

I[TPOTPAMME




11 KJ1IACC

Ne
n/n

Tema ypoka

KonnyecTBo 4acoB

KOHTpOnbHbIe

Bcero
paboThbl

lNpak Tnyeck ne
paboThbl

Jata
N3yyeHns

SNeK TPOHHbIe

unposble
obpasoBaTefibHble

pecypcbl

XUMHUYECKUH 3JIeMEHT. ATOM. DJIEKTpOHHAs
KOH(UTypalysi aToMOB

[Iepnognueckuit 3axkoH u Ilepuonnueckas
cucrema Xxumudeckux odiementoB . U.
MeHnpneneeBa, uX CBsA3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
XUMUYECKUX IJIEMEHTOB U X COEIMHEHUN TI0
rpymnmnam 51 IIEpUOIaM. 3HadyeHue
MIEPUOANYECKOTO  3aKOHA U CHUCTEMBI
xumudeckux anemeHnToB .M. MenzaeneeBa B
pa3BUTUH HAYKU

Ctpoenue BellecTBa. XUMHUYECKas CBS3b, €€
BU/JIBI, MEXaHU3MbI o0OpazoBaHHs
KOBaJICHTHOU cBsi3U. BomopoaHas cBsI3b

BanenTtHocTs. DIEeKTPOOTPUIIATEITLHOCTb.
CreneHn OKHCJICHUS. BemectBa
MOJIEKYJIIPHOTO H HEMOJIEKYJISIPHOTO
CTPOCHHMS

Ilonsarue (6] JUCIICPCHBIX CHUCTCMax.
Hctunnnie n KOJIJIOMAHBIC PaCTBOPHIL.
MaccoBas g0Jis BelllecTBa B PacTBOPC

Knaccugukanus u HOMEHKJIaTypa
HEOPraHMYECKUX coequHeHu!. ['eneTnyeckas
CBSI3b HEOPraHMUYECKUX BEIIECTB, Pa3INYHBIX
KJIACCOB




Knaccugpukamuss XMMHUYECKHX peakuuid B
HEOPraHWYEeCKOW M OPraHWYeCKON XHMUHU.
3aKOH COXPAHEHUS MAacChl BEILECTB; 3aKOH
COXpaHEHUs M MPEBPAILEHUsS SHEPIUM IIPH
XUMUYECKUX PEAKIHUAX

Ckopoctp peakuu. OOpaTuMble PEaKIUU.
XHUMHUYECKOE PAaBHOBECHUE

10

[Ipaktuueckass pabora Ne 1. «BnusHue
Ppa3IMYHBIX (haxkTOopoB Ha CKOpOCTH
XUMHUYECKON PEaKum»

11

DrekTpoauTHUYeCKas auccormanus. [loHsTue
o BomopoaHoM mokasatene (PH) pactBopa.
Peakiun  wonHoro obmena. ['maponu3
OpPraHUYeCKUX U HEOPraHUYECKUX BEIIECTB

12

OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC
peakimu.  [loHstme 00  3yeKTposm3e
pacIiaBoOB U paCTBOPOB COJICH

13

KonTponsHas pabora o pasaeny
«TeopeTnyecKre OCHOBBI XUMUU»

14

Meramnel, ux noJsioxkenue B Ileproanueckoit
CHUCTEME XHMHUUYecKux dnemenToB J[. U.
MeHnneneeBa W OCOOCHHOCTH  CTPOCHHS
atomoB. OOmme (¢u3nUecKue CBOWCTBA
METAJIJIOB

15

CrnaBel METAIJIOB. DNEKTPOXUMUYECKUHN PsiT
HANPSDKEHUN METaJJIOB

16

XUMHYECKHe CBOMCTBA BayKHEHIIINX
MeTa/uIoB (HaTpuil, Kalui, KaJabluil, MarHui,
QIIFOMUHU#) U MX COCIMHEHHI

17

XUMHYECKHE CBOWCTBA XpoMa, MEAU U HUX
COeIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJi€3a M HX




COEeIMHEHUN

19

[Ipaktuyeckas pabora Ne 2. "Pemenune
OKCIEPUMEHTANBHBIX ~ 3aJad 10  TeMe
«Metamib»"

20

HeMeTaHHBI, nux IIOJIOKECHUC B
[Tepuoanueckou CHUCTEME XAMHAYECKUAX
aneMeHToB /. n. Mengeneera  u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckue CBOICTBA HEMETAIUIOB.
Amnorporust  HemeTayuioB  (Ha  mipuMepe
KHCIIOpOa, cepsl, hocdopa u yriiepoia)

22

XHWMHYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U UX
CoeqUHEHUN

23

Xumuyeckue cBoicTBa a3ora, ¢ocodpa U Ux
CoeqUHEHUN

24

XWUMHUYECKUE CBOMCTBA yriaepoaa, KpEMHHUS U
HUX COeIUHECHUU

25

[IprmeHeHne BaKHEHIIMX HEMETAIJIOB M UX
COeqUHEHNN

26

O0o001IeHe U cHCTEMaTU3alMsa 3HAHHH 10
teMe «Hemerammer».  Bpramcienus 110
YpaBHEHUSIM  XHMHYECKHX  pEaKIud W
TEPMOXUMHYECCKUE PACUETHI

27

[Ipaktuueckass pabora Ne 3. «Pemienue
IKCIICPUMEHTAIBHBIX ~ 3aJjad [0  TeMe
"HemeTranst'»

28

KOHTpOJ'ILHaSI pa60Ta no tTeMaM «MeTaibl»
u «Hemeramibs»

29

HeOpFaHI/I‘ICCKI/IC U OPraHUYCCKHUC KHCJIOTBI.
HeOpFaHI/I‘ICCKI/IC 1 OPraHNYCCKHUEC OCHOBAHU S

30

AmboTepHbIe HEOPraHU4eCcKue u




OpraHu4Y€CKUC COCAUHCHHA. I'enermyeckas
CBiA3b HCOPraHMYCCKHUX HU  OPraHUYCCKUX
BCIICCTB

Poap xuMuu B 00ecrieueHHH dKOJIOTHYECKOH,

31 SHEPTeTUYECKOW M THILEBOW O€30IMacHOCTH, 1
pa3BUTHH MEAUIINHBI
[IpencraBnenuss 00  o0mMMX  HAY4YHBIX

32 MpPUHIUIAX TPOMBILUIEHHOTO TojydeHus | 1
BaKHEUIINX BEIIECTB

33 YenoBeK B MUPE BEIIECTB 1 MAaTEPHUAIIOB

34 XUMUS U 3I0pOBBE YEJIOBEKA

OBUIEE KOJIMYECTBO YACOB 1o 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECINEYEHVE OBPA3OBATEJIbHOIO
MPOLIECCA

OBA3ATEJIbHbIE YYEBHbLIE MATEPVAJIbI AJTA YUEHUKA

* Xumus, 10 kmace/ Epemun B.B., Ky3ssmenko H.E., Tepenun B.U., [lpoznos A.A., Jlynun
B.B.; mon penaknueir Jlyamna B.B., OOmecTBo ¢ OrpaHWYEHHOW OTBETCTBEHHOCTHIO
«JIPODA»; AxmmoHepHoe o01iecTBo «H3maTeanscTBO «IIpocgemienue»
o Xumus, 11 xmacc/ Epemun B.B., Kyspmenko H.E., JIposmoB A.A., Jlynun B.B.; mox
penakuueir Jlyauna B.B., OOmecTtBo ¢ orpaHnyeHHON OTBETCTBEHHOCTHIO «J[POD A,
Axmmoneproe obmectBo «M3narensctBo «IIpocBemenue»

METOANYECKWME MATEPUAJbI NA YUNTENA
Mertoauueckoe nocobue k yueOnukam B. B. Epemuna, H. E. Ky3smenko, B. . Tepenuna u ap.

«Xumus. bazoseiii ypoens». 10—11 k. / B. B. Epemun, A. A. [Ipo3nos, U. B. Bapranosa. —
M. : JIpocda, 2013

UNPPOBbLIE OBPA30OBATE/IbHbLIE PECYPCbI 1 PECYPCbI CETU MUHTEPHET
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