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HHOACHUTEJBHAA 3AIIUCKA

[IporpaMma 1o XMMUU Ha YPOBHE CPEIHET0 001ero oopazoBanus pa3padorana Ha ocHOBe DenepanbHOTO 3akoHa oT 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoii denepanun», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS (enepalbHON 00pa3oBaTEbHON MPOTPaMMbl CPEIHETO
obmero ob6pazoBanus (POIlI COO), mpexacraBieHHbix B DenepanbHOM rocyaapcTBeHHOM oOpaszoBaTenbHOM crangapte COO, ¢ yuérom
Konnenuun npenogaBanust yaeGHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opranuzanusix Poccuiickoit deaepannu, peann3yomux OCHOBHbIE
oOpasoBareibHbIE TPOTrPAMMbI, 1 OCHOBHBIX IMOJI0KeHNH «CTpaTeruu pa3BuTus Bociutanus B Poccutickoit @enepamnuu Ha nepuon a0 2025 roga»
(Pacnopsikenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3pabOTKe MpOrpaMMbl MO XHMHHU, K OMpEAeNeHHI0 oOIeil crpaTeruu OOy4YeHHs, BOCIUTAHUS M Pa3BUTHUS
oOydaromuxcsi cpeicTBaMu ydeOHoro mpeamera «Xumust» aisi 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIICNITYaJIbHBIC TIOJIOKEHUS
OI'OC COO o B3auM000yCIOBIEHHOCTH LIETEH, COEepKaHUs, PE3YIbTATOB 00yUEeHUs U TPEOOBaHUM K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, MOJNy4aeMO€ BBIMTYCKHHUKAMHU O0I1e00pa30BaTeIbHON OpraHU3allid, SIBISIETCS HEOThEMJIEMOW YacThI0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIMM HTAOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH,
NPUCYIINX IIEJIOCTHOW CHUCTEME XHMHUYECKOro o00pa3oBaHMsA. OTH IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB MPUPOABI, (HOPMUPOBAHHS
MHPOBO33pEHUS U OOLIEH KyJIbTypbl YEJIOBEKa, a TAK)KE 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO M NMPUPOAHOMN Cpejie.
Peanuzyercs xumuuyeckoe oOpa3oBaHUE 00YyYalOIMXCS HAa YPOBHE CpelHEro oO0Iero o0pa3oBaHUs CpeACTBaMHU y4eOHOTro mpenMeTa «XuMHsD»,
cojiepKaHue M MOCTPOEHUE KOTOPOro ONpEAETeHbl B MPOrpaMMe MO XMMHUHU C YYETOM CHEHU(PHUKUA HAYKH XUMUH, €€ 3HAYeHUS B MO3HAHUU
IPUPOJBI U B MaTepUAIbHON JKU3HU OOIIECTBA, a TaKKe ¢ Y4ETOM OOIIMX Iesied M MPUHIMIIOB, XapaKTepU3YIOUIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oomero oopa3zoBanus B Poccuiickoit denepanuu.

XUMHUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIPaeT Oco0yl poiib B COBPEMEHHOM LMBMIIM3allMM, B CO3/IaHUU HOBOM 0a3bl
MaTepuagbHOW KynbTypbl. OHa BHOCHUT CBOM BKJIaq B (DOPMHUPOBAHHE PAlMOHAIBHOTO HAYYHOTO MBIIIJICHHS, B CO3JaHUE I[EIOCTHOTO
NpPEJCTaBICHUS 00 OKpY)KaloLeM MHpEe KaKk O €IMHCTBE MPHUPOJBl U YeloBeKa, KOTopoe (OpMHUpPYETCs B XUMHM Ha OCHOBE MOHUMAaHUs
BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIET0 MHpa, OCO3HAHUS B3aWMOCBS3H MEXy CTPOCHHEM BEIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00J1acTIMU
MIPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMH HAYKaMU, XUMUS CTala HEOTHEMIIEMOW YacThI0 MHUPOBOHM KYJIBTYphI, HEOOXOIMMBIM
YCIIOBUEM YCIICUIHOTO TPyJIa W JKU3HH Kaxaoro wieHa oOmectBa. CoBpeMeHHas XMMHS KaK Hayka CO3HJATelIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTHI HampaBjeHa Ha pPEIIeHHE TI00aTbHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPTETHUECKOM, MHINECBOM,
9KOJIOTMUYECKOM 0€30MaCHOCTH U OXPAaHBbI 3710POBbSL.

B cooTBercTBUM ¢ OOIMMH LETSIMHM U NMPUHLIUMIAMH CPEIHEro oO0lero odpazoBaHMs cojepxkanue mnpeamera «Xumus» (10-11 kmaccsl,
0a30BbIii ypOBEHb M3YYCHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYAIOIIMXCS, HEOOXOIUMYIO MM IS



BBIPaOOTKH MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOUEHHUS B KU3Hb COIIMYMa, MPOJI0JKEHUST 00pa30oBaHUs B pa3IMYHBIX 00JIaCTAX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMUEH.

CocraBnsromuMu TipeaMeTa «XuMUs» sBISIOTCS 0a30Bble Kypchbl — «Opranmueckas xumusi» U «OOImas U HeopraHudeckas XUMUS,
OCHOBHBIM KOMIIOHEHTOM COJIEp KaHMsI KOTOPBIX SBJSIOTCS OCHOBBI 0a30BOM HAayKHU: CUCTEMa 3HAHUI 10 HEOPraHMYEeCKOH XUMHH (C BKIIOYEHHUEM
3HaHUUA U3 OOlIell XUMHUHM) W OpraHnyecko xumuu. PopMUpOBaHHE AAHHON CHCTEMBbl 3HAHMM MPH H3YYEHHM IpeaMeTa oOecreynBaeT
BO3MO>KHOCTh PACCMOTPEHHUS BCET0 MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHSATUN, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepkanusi KypcoB — «Opranuyeckas xuMus» U «O011as 1 HeopraHuveckasi XuMus» chopMupoBaHa B MporpaMme o XMUMUN
HAa OCHOBE CHCTEMHOr0 MOJXOAa K H3Y4YEHHIO y4eOHOro marepuaiga U OOyCIIOBI€HAa HCTOPUYECKH OOOCHOBAaHHBIM Ppa3BUTHEM 3HAHHUM Ha
onpeaeaEHHbIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BEILIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOpUHU
CTPOEHHUS OPTaHUYECKUX COCIMHEHUM, a TAKKE Ha YPOBHE CTEPEOXMMUUYECKHUX U DJIEKTPOHHBIX MPECTaBICHUN O CTpoeHUHU BemlecTB. CBeeHus
00 M3y4aeMbIX B Kypce€ BEIIECTBAX IAIOTCS B PA3BUTHU — OT YIJICBOJIOPOIOB JIO CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeIUHEHHWH. B kypce
OpPraHMYECKON XMMUHU TOJIYYalOT pa3BUTHE CPOPMHUPOBAHHBIC Ha YPOBHE OCHOBHOTO 00Iero oOpa3zoBaHUs NMEpBOHAYANBHBIE MPEACTABICHHS O
XUMHUYECKOH CBSI3U, KJIACCU(PUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUECKON PeaKIIHu.

[Tox HOBBIM YIJIOM 3peHHUs B mpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTPUBACTCS HM3YYCHHBIM HA YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs TCOPETHUSCKUN MaTepruan U (aKTOJOTUYSCKUE CBEICHHS O BEIECTBAX M XMMHUYECKOHM peakiun. Tak, B 4aCTHOCTH, B Kypce «O0rmmas
Y HEOpTaHWYECKas XUMHUs» 00yJaroIUMCs MPEIOCTABISIETCS BOZMOKHOCTh OCO3HATh 3HAUYEHUE TIEPUOINYECKOTO 3aKOHA C O0IIETEOPETUIECKHIX U
METOJIOJIOTUYECKUX TO3UIIUNA, TIy0Xke MOHATh UCTOPUYECKOe H3MeHeHUe (YHKIMI 3TOro 3akoHa — OT oOoOmaromieil 10 oObSICHSAIOMmEH U
MIPOTHO3UPYIOLLEH.

Enunas cuctema 3HaHU O BaXKHEMIIUX BEIIECTBAX, UX COCTaBE, CTPOSHUU, CBOMCTBAX M NMPUMEHEHHUH, a TAKKE O XUMHUYECKUX PEAKIIMSIX,
WX CYIIHOCTH W 3aKOHOMEPHOCTAX TMPOTEKaHUs JomojiHgeTcss B Kypcax 10 m 11 KiaccoB dieMEHTaMH COJEpKaHHUs, WMEIOIIUMU
KYJbTYPOJIOTHYECKUIA U MPUKIATHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3H XUMUHU C APYTUMHU HAyKaMH, PACKPHIBAIOT
e€ poJib B MO3HABATENILHOM U MPAKTUYECKON JEATEIHHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH
TEOPUH M MPAKTUYCCKUX MPHIIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATHCS B OOIMIECTBEHHO W JTMYHOCTHO 3HAYUMBIX MPOOIEMax,
CBSI3aHHBIX C XMUMHEH, KPUTUYECKH OCMBICIMBATh WH(OpPMAIMIO U MPUMEHATH €€ JUIsl TOTOJHEHUS 3HAHWW, PEUICHUS HHTEIICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX HCCIIENOBATEIbCKUX 3aJad. B 1emoMm conaepkaHue Y4eOHOTOo TmpeaMera «XUMHUS» JAaHHOTO YPOBHS U3YYEHUs
OPHUEHTHUPOBAHO Ha (OPMHUPOBAHHME Yy OOYYAIONIMXCS MHPOBO33PEHUECKONH OCHOBBI [IJIsi TMOHUMAaHHS (UIOCOPCKUX UACH, TaKUX Kak:
MaTepuaIbHOE E€IMHCTBO HEOPraHMYECKOrO0 M OPraHWYecKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHUEM,
MMO3HABAEMOCTh TPHUPOAHBIX SIBICHUM IMYTEM OKCIEPUMEHTA W PEIICHUS MPOTUBOPEUNHA MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
MPEINOChUIKAMHU, OCO3HAHWE POJU XMMHH B PEIICHUU SKOJIOTHMUYECKUX TpoONieM, a TakkKe MpoOsieM cOepeKeHUs: dHEPreTHUEeCKUX PECYPCOB,
CBIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTEpUAJIOB.



B mulane pemeHus 3amad4 BOCIUTAHMS, Pa3BUTUA M COLMAIM3ALMU OOYYAIOIUXCA IPHUHATBIE NPOrpaMMOM MO XMMHU TMOAXOIBl K
OTIPEJICIICHUIO COJCPKAHUS U TOCTPOCHHS MPeIMETa MpelyCMaTpUBaOT ((OPMUPOBAHUE YHUBEPCATBHBIX YU€OHBIX JIEHCTBUNA, UMEIOIUX 0a30BoOe
3HAYCHUE Ui PA3JIMYHBIX BHUJOB JIEATEIBHOCTH: pEIICHUs NpodieM, IMOWCKa, aHaiu3a W 00paboTku HH(pOpManuu, HEOOXOTUMBIX JUIS
IPUOOPETEHUS OIbITA IPAKTUUECKONW U MCCIIEJ0BATENIbCKOM 1€ TEIbHOCTH, 3aHUMAIOILEl BA)KHOE MECTO B NO3HAHUU XUMUH.

B nmpaxTuke npenojaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOT'O 00Ilero o0pa3oBaHus, Tak U Ha YpPOBHE CpPeIHEro o01ero oopa3oBaHus, Npu
OIIPEEIICHUN COJIEP)KATEIbHON XapaKTEPUCTUKU LeJell H3y4eHHs NpeaMETa HalpaBiIE€HUEM IE€PBOCTENEHHOW 3HAYMMOCTH TPAJULMOHHO
npu3HAETCST POPMHUPOBAHNE OCHOB XMMHUYECKOM HAyKH KaK OOJACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKON JESITEIbHOCTH YelOoBeKa U
KaK OJJHOIO M3 KOMIIOHEHTOB MHUPOBOM KyibTypbl. C METOAMYECKON TOUYKU 3pEHMs TAKOM MOAXOJ K ONPEIENICHMIO LeJed M3ydeHus Impeamera
SBJISICTCS BIIOJIHE OIPABJaHHbIM.

CornacHo JaHHON TOYKE 3pEHUS TJIaBHBIMU LEISIMU U3YdeHUs TpeaMeTa «Xumusi» Ha 0a3oBoM yposHe (10 —11 ki) sBastoTcs:

e (opMHUpPOBaHHME CUCTEMbl XUMHUECKUX 3HAHUI KaK Ba)KHEHIIEH COCTaBIISIIONIEH eCTeCTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOMH
JIeKaT KIIFOYEBbIE MOHATHS, (yHIaMEHTaIbHbIE 3aKOHBl U TEOPHUH XUMHUH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M TOHUMAaHUE CYIIHOCTH
JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEHN UX pa3BUTHS U CTAHOBIICHUS;

e (opMHUpOBaHHME W PA3BUTHE IPEICTABICHHH O HAayYHBIX METOJAaX IO3HAHUS BEIIECTB W XMMHUYECKHUX PEaKIUi, HEOOXOIUMBIX JUIS
NpUOOpETeHUs] YMEHUH OPUEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUH, UMEIOIIMX MECTO B MPHUPOJE, B MPAKTUICCKON U
IIOBCEIHEBHOM JKHU3HY;

® pa3BUTHE YMEHUU U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U OOBSCHEHMEM XUMHUYECKOI0 IKCIEPUMEHTA, COOJII0IEHUEM
paBui 0€301MacHOro OOpaIeHUs C BELIECTBAMHU.

Hapsiny c 3tuM, coaepkaTelbHas XapaKTepUCTHKa Leled W 3ajJad W3Y4YeHHs IpeAMeTa B IporpaMMe IO XUMHHM YTOYHEHa H
CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMHM IPUOPUTETAMHU B CHUCTEME cpenHero odmiero odpa3zoBaHus. CeroiHs B MPENOJaBaHUU XUMHUHU B
0oJbIlel CTETeHN OTAAETCS MPEINOUYTEHUE MPAKTUYECKOH KOMIIOHEHTE COAepX aHUs 00y4eHUsI, OpUEHTUPOBAHHOW Ha MOATOTOBKY BBIITYCKHUKA
00111e00pa30BaTeNIbHON OpraHU3alluy, BIAACIOLIET0 He HA0OpOM 3HaHUH, a (PYHKIIMOHAJIBLHOW I'PaMOTHOCTBIO, TO €CTh CIOCO0aMHM U YMEHUSMHU
aKTHUBHOTO TMOJIY4YEHUS 3HAHUN U IPUMEHEHUS UX B PeaJbHOM JKU3HU JJIS peIlIeHUs] MPAaKTUYEeCKUX 3a]1ay.

B cBs3u ¢ 3TUM NpU U3y4YEeHUU IIpeaMeTa « XUMUS» TOMUHHUPYIOIlee 3HaYeHHE MPUOOPETAIOT TaKUe LENH U 3aJ]au, KaK:

ajanrtanus oOy4arommxcs K YCJIOBHUAM JAMHAMMYHO DPa3BUBAIOLIErocs MHpa, (opMHpoOBaHME HHTEIEKTyaJlbHO Pa3BUTON JMYHOCTH,
TOTOBOI K caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY HMPUHSATHIO IPAMOTHBIX PELICHUH B KOHKPETHBIX XU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

(dbopMupoBaHHe y OOy4YarOIIMXCS KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMH), UMEIOUINX YHHUBEPCAIbHOE 3HAU€HUE JUJIS Pa3IM4HbIX
BUJIOB JIESITEIbHOCTH: PEUICHUs po0ieM, MOUCKa, aHanu3a U 00paboTku MHGOpMaIuU, HEOOXOUMBIX I MPUOOPETEHHSI OTIbITa ACSITEIbHOCTH,



KOTOpasi 3aHMMaeT BaXXHOE MECTO B MO3HAHWM XMMHH, a TAK)Ke U1 OICHKH C IMO3UIMHA JKOJOTUYECKON 0e30MacHOCTH XapakTepa BIIHMSHUS
BEIIECTB M XUMUYECKHX MPOIECCOB HA OPTaHMU3M YEJIOBEKa U MPUPOIHYIO CPELY;

pa3BHUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX CIHOCOOHOCTEH OOYYarOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEITLHO
npuoOpeTaTh HOBBIC 3HAHUS MO XMMHHU B COOTBETCTBUHU C JKU3HEHHBIMH IOTPEOHOCTSMH, HCIOJIb30BATh COBPEMEHHBIC WH(MOPMAIIMOHHBIC
TEXHOJIOTUH JUTS TOMCKA U aHaIM3a Y4eOHOH U HAyYHO-TIONYJISIPHOW HH(POPMAIIUU XUMUYECKOTO COJICPIKAHHMS,;

dbopMUpOBaHHE H pa3BUTHE Y OOYYAIOIUXCS AaCCOIMATHBHOTO W JIOTUYECKOTO MBIIUICHUS, HAOII0IATEIBHOCTH, COOpPaHHOCTH,
AKKYPAaTHOCTH, KOTOPLIC OCO6€HHO HCO6XOI[I/IMLI, B 4YaCTHOCTHU, IIPH IIJIAHUPOBAHHUU U MIPOBCACHUN XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTaHUE Yy OOy4YaromuXxcs yOSKIEHHOCTH B T'YMaHHCTUYECKON HAINPAaBICHHOCTH XMUMHH, €€ BaXXHOW POJIM B PEIICHHH TIIOOATBHBIX
npoOJIeM PaIMOHAIBHOTO MPUPOJIONIOIB30BaHUS, MOMOJIHEHUS YHEPTETUYCCKUX PECYPCOB M COXPAaHEHHsS MPUPOJHOTO PABHOBECHS, OCO3HAHMUSI
HEOO0XOAMMOCTH OEPEeKHOTO OTHOIICHUS K MPUPOAE U CBOEMY 3I0POBBIO, a TaK)Ke MPHOOPETEHUS OIBITA MCIOIb30BAHUS TOITYYCHHBIX 3HAHHUN
AT IPUHATUA TPAMOTHBIX peHICHI/Iﬁ B CUTyallusX, CBA3AHHBIX C XUMUYCCKUMU ABJICHUAMU.

B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHHs MpeaMeT «XHMHUs» 0a30BOrO YPOBHS BXOJHMT B COCTaB IMPEIMETHOH 00JacTh
«EcTecTBeHHO-HAaYYHBIC TTPEMETHIY.

OO1mee YuCIIO YacoB, OTBEIEHHBIX IS H3yUSHUS XUMUH, Ha 0a30BOM YpOBHE CpeAHEro 00IIero oopa3oBanus, coctaBiseT 68 gacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 gac B Henernio).

PaGouas mporpamma mo npeamMeTy "XuMus'" cOCTaBJI€HA C OMOPOH Ha 1IeTIEBbIe MPHUOPUTETHI BOCIIUTAHUS, C YU€TOM (YHKIIMOHAIBHOMN
TPaMOTHOCTH, a TAKXKE C YUeTOM METOAMUYECKUX PEKOMEH AN 10 H3y4YEHUIO TOCYIapCTBEHHON CUMBOJIUKU. B TeMaTHueckoM MiIlaHupOBaHUN
MIPEelyCMOTPEHBI Yachl Ha MPO(OPUEHTAITUIO U OPTAaHU3AIIUIO IPOCKTHON AEITETbHOCTA 00YUaIOIUXCS.

Pabouas mporpamMma no mpeaMery «XUMHS» COCTaBJI€HA C ONMOPOIl Ha IeJIeBble MPUOPUTETHI BOCIMTAHUSA, C Yy4€TOM (UHAHCOBOM U
(YHKIMOHATIBLHON TPAMOTHOCTH, a TAK)KE C YyYETOM METOJNYECKUX PEKOMEH AN 10 U3YYEeHHUIO TOCYJapCTBEHHON CUMBOJIMKU. B TemaTtnyeckom
IUTAaHUPOBAHUM NPEAYCMOTPEHBI Yachl HA MPO(OPUEHTALIMIO U OPTaHU3AIMIO POEKTHON JESATENIbHOCTH 00ydarouXCsl.



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONM XUMMH

IIpenMer opraHM4ecKON XUMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE B IIOJIyYEHUU HOBBIX BEUIECTB U MaTepUaioB. Teopus CTpOCHHUs
opraHuueckux coequHeHudd A. M. BbyrtnepoBa, €€ ocHOBHble nojoxeHHA. CTpyKTypHble (GOpMyJbl OpraHMYECKHX BellecTB. ['omosnorus,
n3oMepurs. XUMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBinenne o kinaccuukanuu OpraHMdeckux BemlecTB. HoMmeHknaTypa oOpraHM4ecKMX COEIMHEHUH (cucremMaruyeckas) M
TPUBUAJIBHBIC HA3BAaHUS BAXKHEHUIINX [TPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKcIIepUMEHTAJIbHbIE METO/bl M3Y4YEHHUs BEIIECTB M MX INPEBpALlCHUH: O3HAKOMJIEHHE C 00pa3laMH OpraHMYecKUX BEIIECTB U
MaTepuajaMM Ha UX OCHOBE, MOJEJIMPOBAHHME MOJIEKYJ OPraHWYECKUX BEIIECTB, HAOIIOJAEHHE U ONMCAHHUE JIEMOHCTPALMOHHBIX OIBITOB IIO
IIPEBPALICHUIO OPIaHUYECKUX BELECTB MPU HAarpeBaHUU (IJI1aBiIeHUE, OOYIIIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJNKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHH psiA. MeTaH M 3TaH — MpoCTeHlne NMpeJICTaBUTENH aIKaHOB: (PU3NYECKHEe U XMMUYECKHE
CBOMCTBA (peaKLMU 3aMeIeHHs] U TOPEHUs ), HaXOXKACHUE B IPUPOJIE, TOJyYCHHE U IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUH psAl. DTWUIEH M IPONWIEH — MPOCTEUIINE NpPEJICTaBUTENIN aJKEHOB: (QU3MYECKHEe U
XMMHUYECKHE CBOICTBA (peakuu THAPUPOBAHMS, FAIOT€HUPOBAHUS, THIpaTallii, OKHCIEHUS U MOJIMMEPHU3allin ), MOJIy4eHNEe U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunoOyraauen-1,3: crpoeHue, BaXHEHIINe XUMUYECKHE CBOMCTBA (peakuus noiauMepusanun). [Tomydenue
CUHTETUYECKOIO Kay4yyKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psil. ATETHUIICH — MPOCTEHIHI NMPEeACTaBUTENh AIKHHOB: COCTaB, CTPOCHHE,
¢bu3nyeckre U XUMHUYEeCKHe CBOMCTBA (peakluy THIpUPOBaHUS, FaJIOT€HUPOBAHMSI, THApATallul, TOPEHUS ), TOJTyYeHHE U IPUMEHEHHUE.

Apensl. benszon: cocraB, cTpoeHue, (puzndeckMe M XMMHUYECKHE CBOICTBA (peakiMM TaJOreHUPOBAHMUS M HUTPOBAHUSA), MOIY4YEHUE U
npuMeHenue. Toayon: cocmae, cmpoeHue, uaudeckue U XUMUYECKUe C8OUCMEa (peakyuu 2aio2eHUpO8aHus U HUMPOBAHUs), NOTYYeHUe U
npumenenue. TOKCHYHOCTb ApEHOB. [ eHeTHYeCcKas CBA3b MEXAY YII€BOAOPOAAMHU, PUHAJIEKAIIUMHU K PA3JIMYHBIM KJIACCAM.

[IpupoaHble UCTOYHMKH YriIeBOAOPOJOoB. [lpuponHblii ra3 um nomyTHble HedTsHble razpl. Hedts u e€ mpoucxoxaenue. CrocoOsbl
nepepaboTKU HePTHU: MEPEeroHKa, KPEeKUHT (TepMHUYECKUH, KaTaauThdeckwii), nuponus. [IpoaykTel mepepaboTku He(pTH, MX NPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ IPOJYKTHI €ro nepepadboTKy.



DKcrepuMEeHTAIbHbIE METOJbl M3YyUEHHUSl BEIIECTB U MX IMpEBpallleHui: O3HaKOMJIEHHE C o0OpaslaMu IJIacTMacC, KaydyKOB M PE3WHBI,
kotekiuu «Hedp1b» u «Yronb», MOIEIMPOBAHUE MOJICKYJ YTJIEBOJOPOIOB W TaJlOTCHONPOU3BOJIHBIX, MPOBEICHUE HPAKTHYECKOU pPaOOTHI:
MOJIyYEHUE ITHIICHA U U3YUCHUE €TI0 CBOMCTB.

Pacuérnble 3apaumn.

Bbluuciienuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOIO BEIECTBA WJIM IMPOJAYKTAa PEAKLUU IO
M3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJJHOTO M3 MCXOTHBIX BEIIECTB MU MPOTYKTOB PEaKIUH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

IIpenenpHble OHOATOMHBIE CHUPTHL. METaHON M 3TAaHOJ: CTPOEHHUE, (PU3MUECKHME M XUMHUYECKHE CBOMCTBa (peakuuu C AKTUBHBIMU
MeTaJulaMH, FaJIor€éHOBOJAOPOAAMHU, TOPEHHE), IPUMEHEHNEe. BoJopoHbIe CBSI3M MEKIy MOJIEKYJIaMH CIIUPTOB. JleificTBue MeTaHoIa ¥ 3TaHOJa Ha
OpraHU3M 4YeJI0BeKa.

MHoroatroMHble CIMPTHL. DTUJICHTJIMKOIb U TJIMLEPUH: CTPOEHHE, PU3NYECKHE U XMMUYECKHE CBOICTBA (B3aMOAEHCTBUE CO LIEIIOUHBIMU
MeTaJulaMH, KaueCTBEHHAs peakiisi HA MHOrOaTOMHbIE CIIUPTHI). JleficTBre Ha opraHu3M yenoBeka. [IpuMeHeHne riaunepruHa U STUIEHTITUKOJIS.

®deHoJI: CTpOoeHUE MOJIEKYJIbI, (U3nYecKue U XumMuueckue cBoiictBa. TokcuunocTs deHona. [lpumenenue penona.

Anpnerunpl U kemowusi. POpMaIbAETHI, aleTANbICTU: CTPOCHUE, (PHU3MUECKHE M XHWMHUYECKHE CBOWCTBA (pEakIuM OKHUCICHUS W
BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIUH), [TOJIyUEHUE U IPUMEHEHHE.

OHOOCHOBHBIE IpeeNbHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAs KUCIIOTBI: CTPOCHHE, (PU3UUYECKUE M XMMHUYECKHE CBOMCTBA
(cBoiicTBa, OOmME [UIg Kiacca KUCJIOT, peakuus 3Tepudukanuu), moixydeHue U npumeHeHue. CTeapuHOBas W OJEMHOBAas KHUCJIOTHI Kak
MIPEJICTaBUTEINN BBICIIMX KapOOHOBBIX KUCIOT. Mbla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JIeHCTBHE.

CrnoxHble 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCHOT. ['naponu3 ciaoxHbIx 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupos.
buonornueckas poJib JXHPOB.

VYraeBoasl: cocTaB, Kiaccu(UKalus yrieBoAoB (MOHO-, U- M Moiucaxapujisl). ['mroko3a — mpocreilmuii MoHOcaxapua: 0COOEHHOCTH
CTPOEHHUSI MOJEKYJbl, (PU3NUYECKUe M XUMHUECKHe CBOMCTBa (B3ammojeiictBue ¢ ruapokcunom meau(ll), oxucieHrne aMMuauHbIM PacTBOPOM
okcuaa cepedpa(l), BocctanoBieHHe, OpOXKEHHE TIIOKO3bl), HAXOKIEHUE B IPUPOJIE, IPUMEHEeHHe, Ononorudeckas posb. DotocunTes. @pykTo3a
KaK U30Mep TIIFOKO3bI.

Kpaxman u nemirono3a kak npupogHble noauMepsl. CTpoeHHe Kpaxmana U 1eitono3sl. dusndeckne 1 XMMHUECKHUE CBOMCTBA Kpaxmalia
(ruaponn3, KaueCTBEHHAs PEAKLMSI C HOJIOM).

DKcrepuMEHTAIbHbIE METOJbl M3YyU€HHUsl BEIEeCTB M HMX NpPEBpalleHUi: MpoBeAeHHUE, HAOII0JeHHE U ONUCAHHE JAEMOHCTPAllMOHHBIX
OTIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU OJTHOATOMHBIX CHUPTOB (OKHCIIeHHE dTaHoda okcuaoM meau(ll)), MHOroaTOMHBIX CIIUPTOB
(B3aumopeiicTBue rauriepuHa ¢ ruapokcugom meau(ll)), anpaerngoB (oKuciIeHHEe aMMHAYHBIM pacTBOpoM okcuja cepebpa(l) u ruapoxcuiom
menu(ll), B3aumoneicTBre KpaxMaia ¢ HOJI0M), TPOBEICHHE MPAKTUYECKOM pabOTHI: CBOWCTBA pacTBOPa YKCYCHOM KUCIIOTBHI.



Pacuérhrle 3agaun.

Bbruuciienusi mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOTO BEUIECTBA MJIM TMPOAYKTAa PEAKLUUU IO
M3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO M3 MCXOTHBIX BEIIECTB WU MPOTYKTOB PEaKIUH).

A3oTconeprkaliie opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe OpraHndeckue coeqnHeHus. GU3nveckre 1 XuMHUYEeCKHe CBOMCTBA aMUHOKHUCIIOT (Ha MIPUMEpPE IIIUIIUHA).
buonoruueckoe 3HaueHre aMUHOKUCIIOT. [lenTuabl.

benku kak TpHPOIHBIE BHICOKOMOJIEKYISIpHBIC coenuHeHus. [lepBUYHAas, BTOPUYHAsS M TPETHYHAS CTPYKTypa OenkoB. XHMHUYECKUE
CBOICTBA OEJIKOB: THAPOIIN3, IEHATYPALIMs, KaYECTBEHHbIE PEaKIIMH Ha OEIIKU.

DKCIepUMEHTANIbHBIE METOIbl M3y4YeHHs BEIIECTB M WX MpEBpallleHUui: HaONI0JeHWE W OMNHCAHHME JIEMOHCTPAIMOHHBIX OIBITOB:
JeHaTypanus OEJIKOB IPH HarpEBaHHM, IIBETHBIC PEAKIIUU OCIKOB.

BbicokomosiekyisipHbIe cOeJUHEeHUA

OcHOBHbIE TIOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpHU3AINH,
cpenHsisi MoJieKyJsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI — MMOJIMMEPHU3aLUsl U TOJTUKOHACHC CAIHS.

DKCIIepUMEHTAIBHBIE METOJbI M3yYCHUS BEIISCTB M HMX MPEBPAIICHUN: O03HAKOMIICHHE C OOpa3laMd TPHPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MexXMIpeIMETHBIX CBSI3eH NP U3yUYEeHUH OpraHndYecKoi xuMuu B 10 Kilacce oCyIIecTBISETCS Yepe3 UCIOIb30BaHUE KaK 00X
€CTECTBEHHO-HAYUYHBIX MMOHATHUN, TaK U MOHATUMN, IBISIOIIMUXCA CUCTEMHBIMU JUISI OTJAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4yHbIE TIOHATHA: SIBJICHHE, Hay4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpUs, AaHaJIU3, CHUHTE3, KiIaccuuKamus,
MEepUOANYHOCTb, HA0JII0IEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOICTMPOBAHUE.

®dwuszuka: Matepusi, SHEPTHUs, Macca, aToM, dJIEKTPOH, MOJIEKYJa, SJHEPTeTUYECKUI YPOBEHbB, BEUIECTBO, T€NO, 00BbEM, arperaTHOE COCTOSTHUE
BelIecTBa, (PU3NUECKHe BETUYUHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorust: xnerka, opraHusMm, Omocdepa, oOMEH BeHIECTB B OpraHu3Me, (OTOCHHTE3, OMOJOTHYECKHM aKTHBHBIC BemiecTBa (OeKw,
YTIEBOJIBI, )KUPbI, PEPMEHTHI).

I'eorpacdus: MuHepabl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOMTAeMBbIE, TOTLIUBO, PECYPCHI.

TexHoNmorus: NUIIEBbIE MPOAYKThI, OCHOBBI PAallMOHAJIBLHOTO MUTAHUS, MOIOIINUE CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETHUECKUE Mpenaparsl,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC



OBILIASA U HEOPTAHUYECKAS XUMMUA

TeopeTnueckne 0CHOBbI XUMHH

XUMHYECKUH dmeMeHT. AToM. Sapo aToma, H30TOMBI. DJIEKTPOHHAs 000JI09Ka. DHEPreTHUECKUE YPOBHHU, MTOAYPOBHU. ATOMHBIC OPOUTAIIH,
S-, p-, d- anemenThl. OCOOEHHOCTH PACIIPEICIICHHS ICKTPOHOB MO0 OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOAOB. DJICKTPOHHAS
KOH(HTrypanus aTOMOB.

Ilepuognueckuii 3akoH u Ilepumonuueckass cucrema xumuueckux snemeHToB [I. M. MenneneeBa. CBsi3p NMEpUOIMYECKOTO 3aKOHA U
[lepuonnueckoil cucteMbl XuMHU4YecKux 351eMeHTOB JI. 1. MeHieneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEUIECTB M0 TPYIIaM U MeproJaM. 3HaYeHHEe MEPUOANUECKOro 3aKOHa
B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMUYecKasi CBS3b. BHIibl XUMUYECKOW CBSI3U (KOBAJEHTHAsl HEMOJSIPHAs U MOJSpHAs, MOHHAS, METAJUIMYECKas).
Mexanu3mbl 00pa30oBaHUSl KOBAJICHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM M JOHOPHO-aKLENTOpHBIH). BomopomHas cBs3b. BaneHTHOCTS.
DneKkTpooTpulaTeabHOCTh. CTeneHb OKUcaeHus. FIOHbI: KAaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IMOCTOSHCTBA COCTaBa BeUIeCTBA. THIbI KPUCTAJUIMUECKUX PELIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

ITonsaTtue o nucnepcHbIX cuctemax. MicTuHHbIE M KOJUIOMAHBIE pacTBOPHI. MaccoBas 10J1 BEIIECTBA B pacTBOPE.

Knaccugukanus Heoprannueckux coeuHeHuil. HomeHnkinaTypa HeopraHMuecKux BellecTB. | eHeTndeckas CBsA3b HEOPraHUYECKUX BEIECTB,
MIPUHAUISKAIUX K PA3JIMYHBIM KJIaCCaM.

Xumunyeckas peakius. Knaccudukanus XMMHUECKHX PEAKIM B HEOPraHWYECKOM M OPraHUYECKOM XMMHHU. 3aKOH COXpPAaHEHUS MaccChl
BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUU [TPH XUMUUECKHX PEAKIIHSIX.

CKopocTh peaklny, € 3aBUCHUMOCTb OT pa3iu4HbIX (akTopoB. OOpaTtumble peakiuu. XuMuyeckoe paBHoBecue. MaKTOpPbI, BIUAIONIUNE HA
cocTostHue xumuieckoro paHosecus. [Tpunnun Jle [larense.

Onextponutuueckas aucconuanus. CuibHble M ciadble 3neKTpoiauThl. Cpena BOIHBIX pPacTBOPOB BEIIECTB: KHCHas, HEHTpasbHas,
IeJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcIepUMEHTaIbHbIE METO/bI M3Y4YEHHUsl BEIIeCTB M MX NpeBpalleHHid: nemMoHcTpauus Tabmul «llepuonuyeckas cucreMa XMMHUYECKUX
anemenToB J[. . MenneneeBay, nsydenue Mojenell KpUCTAIIMYECKUX PEeIIETOK, HAOII0eHHE U ONTUCaHHe IEMOHCTPAIIMOHHBIX U Ja00paTOPHBIX
OTBITOB (pa3yIokKeHHe MePOKCHIa BOJAOPOa B MPUCYTCTBUN KaTall3aTopa, ONpeIelIeHUe CPelbl pACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIILHOT O
WH/IMKATOpa, PeakM HMOHHOTO OOMEHa), NMPOBEJACHHE NPAKTUYECKOH paboThl «BrusHUe pa3iauyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxuum.



Pacuérhrle 3agaun.

Pacu€rel 0 ypaBHEHUSIM XUMUYECKUX PEAKLINI, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUETHI, PACYETHI C UCITOIB30BAHUEM MOHATHS «MACCOBAS
JIOJISI BEIIISCTBAY.

Heopranuueckasi xummusi

Hemeramnsl. [Tonoxxenue nemeramioB B [lepuogndeckoit cucteme xumudeckux anemeHToB J[. M. MenneneeBa U 0COOCHHOCTH CTPOCHUS
aToMoB. Du3MYeckre CBONCTBA HEMETAIOB. AJIOTPOIUS HEMETAIIIOB (Ha MpUMeEpe KUCIOpoaa, cepbl, pochopa u yriaeponaa).

XUMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAJLIOB (TAJIOTEHOB, CEPhI, a30Ta, (hocdopa, yriepoaa U KPeMHHUS) U UX COCIUHEHUH (OKCHUIOB,
KHCJIOPOJICOACPIKAIITUX KUCIIOT, BOAOPOJIHBIX COCTUHECHUN ).

[IpumeHeHne BaXHEUIIINX HEMETAIUIOB U UX COCIMHEHUM.

Meramnbl. [lonoxenue meramnmoB B Ilepuommueckoit cucreme xummuueckux anemeHTtoB . M. MengeneeBa. OcoOEHHOCTU CTpOEHUS
ANEKTPOHHBIX 000JI09eK aTOMOB MeTaiuioB. Obmue uzmdeckne cBorictBa MeTauioB. CIIaBbI METAJUIOB. DIIEKTPOXUMUYICCKUH PsII HATIPSHKCHHUN
METaJlJIOB.

XHWMHYECKHE CBOMCTBA BaXHEHIIUX METAIOB (HATpUM, KalWd, KaJbllMid, MarHui, aJlOMUHUHN, IUHK, XpOM, JKEIe30, MeAb) M HX
COCIUHCHHI.

O6mre ciocoObI oydeHust MeTayuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

DKcrepuMeHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAIlEHUI: U3ydeHNEe KOJUIEKIINH «MeTasulbl U CIIJIaBbl», 00pa3I[0B HEMETAIIIOB,
pelleHre dKCIepUMEHTANBHBIX 3ajad, HaOMI0JCHUe U OMKCAHKE JIEMOHCTPAI[MOHHBIX M Ja00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHUAA
QTFOMHUHHUS C PACTBOPaMH KUCIIOT U IIeJIouel, KaYeCTBEHHbIE PEaKIIUU Ha KATUOHBI METAJUIOB).

PacuérHric 3amaun.

Pacuérel maccel BemiecTBa WiuM 00bEMa Tra30B MO M3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYaCTBYIOUIUX B
peaxiuy BeniecTB, pacy€Thl Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OJHO U3 BEIIECTB UMEET MPUMECH.

XMMHS U )KM3Hb

Ponp xumuum B obecredeHUH SKOJOTUYECKOW, DHEPreTUYECKOW M MHINEBOW O€30MacCHOCTH, Pa3BUTHH MEAWIUHBL. [IOHATHE O HAyYHBIX
METO/aX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaKITHil.

[IpencraBnenust 06 OOIMMX HAYYHBIX IPUHIIMITAX TPOMBIIUICHHOTO MOTYYSHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MAaTE€pPUAIOB: BAKHEWILIME CTPOUTENbHBIE MaTepualibl, KOHCTPYKIMOHHBIE MaTepHalibl, KPAaCKH, CTEKJIO,
KepaMHKa, MaTEPHAIIBI IS SJICKTPOHUKH, HAaHOMATEPHAIIbI, OPTAaHNYECKUE M MUHEPAIbHBIC YIOOpEHHS.

XUMHS ¥ 3I0pOBBE YEJIOBEKA: MPaBUJIa WCIIOIB30BaHUSI JICKAPCTBEHHBIX MPEMapaToB, MpaBuia 0€30MacHOTO MCIIOIL30BAHMS TIPETapaToB
OBITOBOM XMMUU B IIOBCEAHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3U.



Peanuzarust MeXIIpeAMETHBIX CBSI3€ MPU M3YUEHUHN OOIIEH U HEOPraHMIECKOW XUMHH B 11 Kitacce oCymecTBIsIeTCsl Yepe3 UCIOIb30BaHNE
KaK O6IJ_II/IX CCTCCTBCHHO-HAYYHBIX HOH?ITI/If/’I, TaKk U HOHHTHﬁ, ABJIAIOIUXCA CUCTCMHBIMH IJId OTACJIBHLBIX MPEAMCTOB CCTCCTBCHHO-HAYYHOI'O
LHUKIIA.

OO01ue ecTeCTBEHHO-HAYyYHBIE MOHATHSA: HAY4HbIH (DakT, TMIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KJIacCHU(PHUKAIUS, NEPUOIUUYHOCTD,
Ha0II0/IeHNE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusuka: Marepusi, dHEprusi, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI, PAJAUOAKTHUBHOCTH, MOJIEKYJA, SHEPreTHUECKUI
YpOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIEeCTBA, PU3NICCKUE BEIIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, ITOJIE3HBIE HCKOMAeMBbIE, TOTLIINBO, PECYPCHI.

TexHonorus: XuMHYECKas MNPOMBINIJICHHOCTb, MCTAJIIyprus, IHIpPOU3BOJACTBO CTPOUTCIBHBIX MATCpUaAIOB, CEbCKOXO03IHMCTBEHHOE
IMPOU3BOJACTBO, NHUIICBAA IMPOMBIINIJICHHOCTD, Q)apMaHCBTI/I‘-ICCKaSI MNPOMBIIIJICHHOCTDH, MMPOMU3BOACTBO KOCMCTUYCCKUX IIPCIIapaToB, IMPOMU3BOJACTBO
KOHCTPYKLIMOHHBIX MaT€PHAIOB, 3JICKTPOHHAS! IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTHUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOEHHs OOYUYaIOIMIMMHCS MPOTpaMM CpeaHEro oOIero ooOpa3oBaHUs
(JINYHOCTHBIM, METaNpeIMETHBIM M TNpeAMETHbIM). HayuHo-meToanueckoil OCHOBOM uisi pa3paOOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
MPOrpaMM CPeTHEro OOIIer0 00pa30BaHuUs SBISETCS CUCTEMHO-I€ATETbHOCTHBIN MOAXO/I.

B cooTBeTcTBUU C CUCTEMHO-ACSITENLHOCTHBIM MOJX0JIOM B CTPYKTYPE TUYHOCTHBIX PE3yIbTAaTOB OCBOCHHUSI MpeAMeTa « XMMUS» Ha YPOBHE
CpemHero o0IIero 00pa3oBaHusI BBIICICHBI CIIETYIONINE COCTABIISIFOIINE:

OCO3HAaHWE OOYYAIOIIUMHUCI POCCHUCKOW TPAKIAHCKOW HMJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITCIILHOCTH H
CaMOOIIPE/ICIIEHUIO;

HaJIM4YMe MOTHUBAILIUU K 00YYCHHUIO;

IIeJICHANTPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTH HA OCHOBE KITFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAUINN 0a30BOM
HAayYKH XUMHU,

TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH I[EHHOCTHO-CMBICJIOBBIMU yCTaHOBKAMHU,
MPUCYLIMMHU LEJIOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHus;



HaJIM4Yue MPaBOCO3HAHUS 3KOJOTHUYECKON KYJIbTYpPhI U CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XHUMHUs» JOCTUTAIOTCd B €IMHCTBE Y4YEOHOW M BOCHUTATEIBHOM JIEATEIHOCTH B
COOTBETCTBUU C T'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMHU U HJCATAMH POCCUHCKOrO TI'PaKIaHCKOTO
oOmiecTBa, MPUHATHIMA B OOIIECTBE HOPMaMU U TpaBUJIAMH TMOBEIEHUS, CIOCOOCTBYIOIIMMHM IpOIleccaM CaMOIO3HAHMSI, CaMOpPa3BUTHS U
HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTU O0YYaAIOIUXCSI.

JIM9HOCTHBIE PE3yabTaThl OCBOCHHS NpeaMeTa «XHUMHUS» OTPa¥aroT CHOPMHPOBAHHOCTh ONbBITA IMO3HABATEIBHOW W MPaKTUYCCKOU
JEeSTeLHOCTH 00YJAIOIINXCS 110 PeaTn3allii MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

0CO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U MPAaBOMOPSIKY;

MIPEACTABJICHUS O COIMATIBbHBIX HOPMaX U MPaBUJaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATETHLHOCTH MPHU CO3JaHUM y4€OHBIX MPOEKTOB, PEIICHUM YYEOHBIX M MO3HABATEIBHBIX 3ajad,
BBIITOJIHEHUHM XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHThI APYTUX IMPHU aHaJu3€ Pa3IU4HbIX BUIOB yueOHOU
e TeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAyYHOMY HAcCJIEIUI0 OT€YECTBEHHOW XUMUU;

yBa)KEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUSI XMMHUU, OCO3HAHUS TOTO, UTO JIOCTH)KEHUSI HAYKH €CTh
pE3yNbTaT AMUTENbHBIX HAOMIOIEHUH, KPOMOTIMBBIX KCIIEPUMEHTATBHBIX IOUCKOB, ITOCTOSIHHOTO TPYy/1a YUEHBIX U MPAKTUKOB;

WHTEpEeca U MO3HABATEIbHBIX MOTHUBOB B IMOJYYEHUU M TOCIEIYIONIEM aHalM3e WH(POpPMAIUK O MEPEOBBIX JOCTUKEHUSX COBPEMEHHOMU
OTCUYCCTBCHHOM XHNMHUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBAaTh CHUTYAllUH, CBA3aHHBIE ¢ XUMHUYECKHMH SIBICHUSMH, U TMPUHUMATh OCO3HAHHBIC DPEIICHHs, OPHCHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE MOBEJCHHE M IOCTYNKUM CBOMX TOBAPUIIEH C TMO3UIMHA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHE
MOCJIE/ICTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOrO0 W 0e30MacHOro o0pa3a >XKHU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

COOJTIOICHUS TIPaBUIT 0€30TIACHOTO OOpAIIIEHUs C BEIIeCTBAMHU B OBITY, TOBCETHEBHOM KU3HU U B TPYAOBOH EATEIHHOCTH;



MOHMMAaHMsI LIEHHOCTH MpaBWJ MHAMBUAYAIBHOTO U KOJUIEKTMBHOTO O€30MAaCHOrO IMOBEIEHHS B CUTYalUsX, YIPOXKAIOLIMX 370POBBIO U
JKM3HU JIFOICH;

OCO3HAHMA MOCIEICTBUIA U HETIPUATHS BPEIHBIX MPUBBIUEK (YHOTPEOICHUS allKOT0JIsl, HAPKOTUKOB, KYpPEHU);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-UCCIIE0BATENbCKON AEATENbHOCTH, OOIECTBEHHO NOJIE3HOM, TBOPUECKON U APYrUX BHJAX
JESITENIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4aCcTHE B PELLIEHUU IPAKTUYECKUX 3a/1a4 COLMAIbHON HAIPaBIECHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

HHTEpeca K MPAKTUYECKOMY U3yUEHHIO podeccHil pasIinyHoro pojia, B TOM YUCJIE HA OCHOBE IIPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMHH;

YBAKEHUsI K TPYAY, JIOASIM TPY/a U pe3yJbTaTaM TPYyI0BOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HMHJAMBMIYaJIbHOM TpaekTOpuH 00pa3oBaHusA, Oyayuied npodeccuu M peanu3alud COOCTBEHHBIX
KU3HEHHBIX IUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEHN 00111eCTBAa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

9KOJIOTHYECKH 11e71eCO00Pa3HOro OTHOUIEHHUS K IPUPO/IE, KAaK UICTOUHUKY CYLLIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHUs TJ00aJIbHOIO XapakTepa HKOJIOIMUYECKHUX Npo0JieM, BIUSHUS SKOHOMMYECKHMX IIPOLECCOB HA COCTOSIHME NPUPOJHOU H
COLIMAJIBHOM CPEJIbL;

0CO3HaHMS HEOOXOAUMOCTH MCIIOJIb30BaHUS JOCTHXKEHUH XUMHUU JIJIs1 pEIIeHHs] BOPOCOB PALMOHAIBHOTO MTPUPOIOTIONIB30BAHMS;

aKTUBHOTO HENpPUATUS JEHCTBUH, NMPHUHOCIIIMX BpeJ OKPYKAIOLIEH MPUPOJHOM cpele, YMEHHUs NPOTHO3MPOBATH HEOJIAronpusiTHbIE
9KOJIOTMUECKHE TTOCIEACTBHS IPEANIPUHUMAEMBIX IEHCTBUI U NPEAOTBPAILATh UX;

HaJIM4Yus Pa3BUTOTO HKOJOTUYECKOTO MBIIUIEHUS, HKOJIOTMYECKON KYJIbTYpbl, ONbITa JIEATEIBHOCTH 3KOJOTHYECKOW HAINpaBIEHHOCTH,
YMEHHSI PYKOBOJICTBOBAaTbCS HMH B I[103HABaTEIbHONW, KOMMYHHUKATHUBHOM W COLMAJIBHOM TIpPaKTUKE, CHOCOOHOCTH M YMEHHUS aKTHBHO
MPOTUBOCTOSATH MJICOJIOTHH XeMOpOOHH;

7) IEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPaKTUKH;

MOHUMAaHUs CreUn(UKH XUMUU KaK HayKd, OCO3HaHUS €€ poiid B (OPMHPOBAHUHM PALMOHAIBHOIO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU
LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKalolleM MHpe Kak O €IMHCTBE MPHPOJBl U YelOBeKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEpPHOCTEH U
peleHny mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXKAEHHOCTH B 0cO00I 3HAYUMOCTH XUMUU ISl COBPEMEHHOM ITUBMIIM3AIMU: B €€ T'YMaHUCTUYECKOW HANpaBICHHOCTH U BaXKHOU posiu B
CO3/IaHMM HOBOM 0a3bl MaTepHallbHON KYJIbTYpHl, PEHIEHHH TIJI00aJbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS UEIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIEBON M KOJOTMYECKONH 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEYeHUH YCIOBUH YCHEIIHOTO TPy/Ja U SKOJIOTUYECKH
KOM(DOPTHOM JKU3HH KaKJOTO YieHa 00IIecTBa;



€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHMUMAHMS CYIIHOCTH METOJOB IMO3HAHUS, MCIOJNb3yEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU
WCIIOJIb30BaTh TOJMyYyaeMble 3HAHUS I aHAIW3a W OOBSCHEHUS SBJICHHI OKPYXKAIOIIETO MUpa M MPOUCXOMIIMX B HEM HM3MCHCHHI, YMEHUS
nenath 000CHOBAHHBIC 3aKTIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IETbI0 TOTYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO UCIIOIB30BATh XUMUYECKUE 3HAHUS I PELIeHUs IPOoOieM B peabHbIX )KU3HEHHBIX CUTYaIlUAX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON eI TeNIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY O00pa30BaHHUIO M caMOOOPa30BaHUIO, K aKTUBHOMY TOJyUYEHUIO HOBBIX 3HAHUU MO XVMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3IMUHbIX chepax npodecCHOHATbHON AeITETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yinbTaTbl OCBOCHHS Y4eOHOTO npeameTa « XMMUs» Ha YPOBHE CPEIHEro 001ero o0pa3oBaHus BKIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXAUCIUILUTMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHAYYHBIC TIOHSTHS,
OTpakarolllie LEJIOCTHOCTh HAyYHOH KapTHHBI MUpa M cHeuu(UKYy METOJOB IIO3HAHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, PHEPrus, sBJIEHHE, MPOLIECC, CUCTEMa, HayuyHbId (akT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HMCCIEJOBaHUE,
HaOJI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHeE);

yYHUBEpCaJbHble YyueOHbIE JeHcTBUS (ITO3HABaTENbHbIE, KOMMYHUKAaTHUBHbBIE, pETyJIATHBHbIE), oOecreuynBaronye (GopMupoBaHUE
(GYHKIIMOHAJIBLHOW IPaMOTHOCTH U COL[UAJIBHON KOMITETEHIIUN 00yYaroInXcs;

CIOCOOHOCTh OOYYAIOIIMXCS MCIOJb30BaTh OCBOCHHbIE MEXIUCHUIUIMHAPHbBIE, MUPOBO33pEHUYECKHE 3HAHUA U YHHMBEpCAJbHbIE Y4eOHbIE
JEMCTBYS B I03HABATEILHON U COLIMATIBbHON IIPAKTHKE.

MertanpenmeTHble pe3yibTaThl OTPAXKAIOT OBJAJACHUE YHHUBEPCAIbHBIMM YYE€OHBIMHM I103HABATEIbHBIMH, KOMMYHHUKATHUBHBIMH U
PETYJIATUBHBIMU IEUCTBUSMHU.

OByageHne yHHMBEPCAJIbHBIMH Y4¢OHBIMH NIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENIbHO (POPMYITUPOBAThH U aKTyaIU3UPOBaTh MIPOOJIeMy, BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpeAeNATh IeNu JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHXKEHHUS, COOTHOCHTb pE3yJbTaThbl JEATEIbHOCTH C
IIOCTABJIEHHBIMU LIETISIMU;

HCII0JIb30BaTh NP OCBOEHUU 3HAHUHN NMPUEMBI JJOTMYECKOTO MBIIUIEHUS — BBIACIATh XapaKTEPHbIE PU3HAKYU MIOHATUN U YCTaHABIMBATh UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS 17151 OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KJIacCU(UKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBJIMBAaTh IPUUYNHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSMY;



CTPOUTBH JIOTHUECKUE PACCYXACHUS (MHAYKTHBHBIC, IEAYKTUBHBIE, IO aHAJOIMM), BBISABIATH 3aKOHOMEPHOCTH M IPOTUBOPEUMs B
paccMaTpUBaEMbIX SABICHHUSX, ((OPMYIUPOBATH BHIBOBI U 3aKITIOUCHHUS,

OPUMEHSATh B TIPOLIECCe MO3HAHMUS, HCHOJb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJENH, MpPeoOpa3oBBIBATH MOJEIbHbIC
IIPEJCTAaBICHU — XUMUYECKUH 3HAK (CHMMBOJI) 3JIEMEHTa, XUMHUYeckas (GopMmylia, ypaBHEHHE XMMHUYECKOH peakuuu — IpU peleHUH y4eOHBIX
[IO3HABATENbHBIX W MPAKTUYECKUX 3aj[ay, NPUMEHATh HA3BaHHBIE MOJIEJIbHBIC IPEJICTABICHUS JJs BBIABICHHUS XapaKTEPHBIX INPU3HAKOB
M3Y4aE€MbIX BELIECTB U XUMUYECKUX PEAKIIUI.

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBUA:

BJIaJIeTh OCHOBAMH METOJI0B HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIN;

(GbopMyIMpOBaTh LENU U 33/1a4M UCCIIE0BAaHUS, UCIIOIb30BaTh [TOCTABICHHBIE U CAMOCTOSTENLHO C(HOPMYIMPOBAHHBIE BOIIPOCH B KAYECTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI 151 ()OPMHUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABMIIBHOCTH BHICKA3BIBAEMBIX CYXKIICHHIA;

BJIa/IETh HAaBBIKAMM CAMOCTOSITEJIbHOTO IIJIAHUPOBAHUS W MPOBENEHUS YUYEHMUECKHUX SKCIIEPUMEHTOB, COBEPLIEHCTBOBATb YMEHHUS
HaOII0AaTh 3a XOJOM IPOLEcca, CaMOCTOATENBHO MPOTHO3UPOBATh €ro pe3yibTar, (pOpMYIUPOBaTh OOOOINEHUS M BBIBOJbl OTHOCHUTEJIBHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHMs, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOAETIaHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHHUYECKOW HWCCIIEAOBATEIIbCKOM M TMPOEKTHOW MAEATENbHOCTH, IpPOSBISATH CIHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B ITI03HAHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBAThCSI B PA3IMYHBIX MCTOUYHMKAX HH(POpPMaLMU (Hay4HO-TIOMYJSIpHasl JUTEpaTypa XUMHYECKOI'O COAEp)KaHUs, CHpPaBOYHBIE
nocodusi, pecypcel MHTepHeTra), aHanM3MpoBaTh HH(OPMAIMIO pPA3JIMYHBIX BHJIOB M (OpM MpencTaBieHUs, KPUTUYECKH OLEHHBATh €€
JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTB;

(hopMyIIMpOBATh 3aMPOCHl U IPUMEHSTH Pa3IMUYHbIE METOBI IIPU MOUCKE U 0TOOpE UHPOpPMALIUU, HEOOXOAUMOM 1JIs BHIIOJHEHUS y4EOHBIX
3aJ1a4 ONPEEIEHHOTO THIIA;

PUOOPETaTh OMBIT UCIOJIb30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOIOTUN U Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMy mpelcTaBieHHs] uHbopManuu (cXeMbl, TpaduKH, TUarpaMMbl, TaOJUIbl, PUCYHKH H
ApyrHe);

MCIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA PU paboTe C XUMHUECKOW HH(pOpMaLIUel: TPUMEHATh MEXIIpeAMETHbIE (pU3ndeckue u
MaTeMaTHYeCKUe) 3HaKU U CUMBOJIBI, (hOpMyJIbl, a00peBUATyphl, HOMEHKIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATTISIIHOCTH.

OBnajgeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€l CTBUSIMU:

3aJaBaTh BOINPOCHI IO CYILECTBY OOCYXJaeMOW TeMbl B XOJl¢ JHallora W/WIM JUCKYCCHUHU, BBICKA3bIBaTh HJIEH, (OPMYIMPOBATH CBOU
IIPEIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS NPEAJIOKEHHOM 3a71a4uu;



BBICTYNATh C MPE3EHTAIIMEN PE3YJIbTATOB MO3HABATEIBHOMN JEATEIbHOCTH, IOJYYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU
IIPU BBITOJHEHUH XUMHUYECKOTO HKCIIEPUMEHTA, MPAKTUYECKON pabOoThI M0 UCCIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOTo
poeKTa ¥ (GOPMYJIMPOBATH BBIBOABI IO PE3yIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM COTJIACOBAHUS MO3UIMN B X0J€ OOCYKIEHHS 1 0OMeHa
MHEHHSIMU.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

CaMOCTOATEJIBHO IIJIAHUPOBATh U OCYILECTBIIATH CBOIO ITO3HABATEIBHYIO IE€ATEIBHOCTD, ONPEAEisasa €€ eI U 3a1a4u, KOHTPOJIMPOBATh U 110
Mepe HeOOXOJMMOCTH KOPPEKTHPOBATH MpeAaraeMblii alrTOPUTM JACHCTBUI MPU BBHIOJHEHUN YYEOHBIX M MCCIIEOBATENLCKUX 33/a4, BEIOUPATh
Hau6osee 3QPeKTUBHBINA ClIOCO0 UX pelIeHHs] ¢ YUETOM IMOJIYY€HUS HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEaKIUsIX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH AESATEIHbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IHNPEAMETHBIE PE3YJBTATbBI
10 KJIACC

IIpenMeTHbIe pe3ybTaThl 0OCBOECHUS Kypca «OpraHndeckas XUMHUsI» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABIEHUN O XMMHYECKON COCTaBJISIOUIEH €CTeCTBEHHO-HAyYHON KapTHHBI MHUpa, POJIM XUMHHM B MO3HAHUU
SBJIGHUN NPUPOJBI, B (POPMUPOBAHUHU MBIIIEHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIbHOM TPaMOTHOCTH, HEOOXOAMMOM JUIsl pEIIeHHUs
MPAKTUYECKHX 3a/1a4 U YKOJOTMUECKH 0OOCHOBAHHOI'O OTHOLIICHUS K CBOEMY 3/I0POBBIO M IPUPOTHOM cperie;

BJIaJICHHE CUCTEMOI XMMHUYECKUX 3HAHWU, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOUINE MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, JIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIA, BaJICHTHOCTh, 3JIEKTPOOTPHULIATEIIbHOCTh, XUMUUECKAs CBSA3b, CTPYKTYpHas GopMyiia (pa3BEpHyTast U COKpAIIEHHAs),
MOJIb, MOJISIpHAsI Macca, MOJISIpPHBINA 00BEM, YIIIEpOIHbII CKeeT, PyHKIMOHANIbHAS IpyIa, paguKai, U30Mepusl, H30Mepbl, TOMOJIOTUYECKUH P/,
TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA M a30TCOJAEp KAILUE COCIMHEHMS, MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIC
COEUMHEHMS); TEOpPUUM M 3aKOHbI (TE€OpUs CTPOECHMsI OpraHudeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHUS MAacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUIN S3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHUSA, JIEKAllHNe B OCHOBE IOHWMAHMS MPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, (PaKTOIOrMUecKre CBEIEHUSI O CBOMCTBAX, COCTABE, MOJIYYEHUU U O€30MaCHOM HCIOIb30BaHUHN BAXKHEUITNX OPraHUYECKH X
BEIIECTB B OBITY U MPAKTUYECKOH J1eSTETbHOCTH YelIOBEKa;

C(OPMHPOBAHHOCTh yYMEHHUH BBIABIATH XapaKTepHble MPU3HAKK [OHATHH, YCTaHABIMBATh UX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME IMOHATHS IPY OIIMCAHUU COCTABA, CTPOEHUS U IPEBPAILCHUN OPTaHUYECKUX COCANHEHUN;



c(OPMHPOBAHHOCTb YMEHUH HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBJIECHUSI MOJIEKYJISAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIéHHoi) GopMysl OpraHNYeCKUX BEIIECTB U YPAaBHEHMN XMMUYECKHX PEaKIUil, N3TOTAaBIMBATH MOJEIN MOJEKYJI OPTaHMYECKHX BEIIECTB
JUIS UIUTIOCTPALMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

C(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH IPUHAAJIECKHOCTh H3YYEHHBIX OPraHMYECKUX BELIECTB II0 UX COCTaBYy U CTPOEHUIO K
OIpeIeIEHHOMY KJIacCy/TpyIle COeMHEHUH (YriIeBOJOPO/Ibl, KUCIOPOJ M a30TCOAEPIKAIME COSANHEHUS, BHICOKOMOJIEKYJISIPHbIE COEANHEHUS),
JaBaTh UM Ha3BaHUs 1o cucrematnueckoil HomeHkinarype (IUPAC), a takke NPUBOAWTH TPHUBHUAIBHBIC Ha3BaHWs OTICIbHBIX OPraHUYECKUX
BEIIECTB (3TWJICH, NMPONMJICH, aleTHJICH, STHJICHTIHNKOIb, TIHLUEPUH, (eHoN, (GopManbaeruy, aueTaabIerda, MypaBbHHAs KHCIOTa, YKCYyCHas
KHCJIO0Ta, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KUCIIOTa, IIII0K03a, PPYKTO3a, Kpaxmall, LeJUII0I103a, [IIULKH);

Cc(OPMHPOBAHHOCTb YMEHUS ONPEAEIATh BUbl XUMUYECKOM CBA3HM B OPIraHUYECKUX COETMHEHUAX (OJIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUSI INPHUMEHATH MOJOXKEHUS TEOPUH CTPOCHHUS OpraHmveckux BemecTB A. M. ByrmepoBa s oObscHeHUs
3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTAaBa U CTPOECHMSI; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30oBaTb COCTaB, CTpPOEHHE, (pU3MUecKMe M XMMUYECKHE CBOMCTBA THUIMYHBIX HpeACTaBUTENEH
pa3IMYHbIX KJIACCOB OpPraHUYECKHX BELIeCTB (METaH, 3TaH, ITUJIEH, MPOINWIIEH, aleTHiIeH, OyTanuen-1,3, metmiOyranuen-1,3, 6eH3011, METaHOI,
ATAHOII, STUICHTIIMKOIIb, TIIMLIEPHUH, (PEHOI, alleTalbJIeTn]], MypaBbUHAsI U YKCYCHAasi KHUCIIOTHI, TJIFOK03a, KpaxMall, eJUII0I03a, aMHHOYKCYCHAas
KHCJIOTa), WJUIIOCTPUPOBATh NEHETHYECKYIO CBS3b MEXAY HUMH YPaBHEHMSIMM COOTBETCTBYIOIIMX XUMHUYECKHX PEaKLMH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYJI;

c(OPMHPOBAHHOCTh YMEHHs XapaKTepU30BaThb HCTOYHMKH YTIIEBOJOPOJHOIO ChIphs (HE(Th, MPUPOJHBIN ra3, Yroyb), CHOCOOBI HX
nepepadOTKU U MPAKTHUECKOE IPUMEHEHNE POyKTOB IepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMUCICHHS [0 XUMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA
WM MPOJIyKTa peakliy 10 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO U3 MCXOHBIX BEILIECTB WM MPOJYKTOB PEAKIUH);

c(OPMHPOBAHHOCTh YMEHUH BIAJETh CHUCTEMOI 3HaHMI 00 OCHOBHBIX METOJAX HAyYHOTO IO3HAHMS, UCIOJb3YyEeMBIX B XMMUU MpHU
W3YyYEHHUH BEIIECTB U XMMUYECKUX SIBJICHUN (HaOstoieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJEIMPOBAaHHE), CIIOIb30BATh CUCTEMHbIE XUMUYECKHE
3HAHUA JUISL IPUHSATHS pEIIeHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUAX, CBSI3aHHBIX C BEILIECTBAMU M UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUI COOMIOAATH MpaBUIIa MOJIb30BAaHUSI XUMUYECKON MOCYAO0N U J1a00paTOpHBIM 000PYJOBaHHEM, a TaKXKe IpaBuiia
oOpallleHus C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMU MO BBIMOJIHEHHIO TaO0PaTOPHBIX XUMHYECKHX OIBITOB,;

c(OPMHPOBAHHOCTh YMEHHUH IIJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUH OSKCIIEPUMEHT (IIpEeBpallleHHs] OPraHMYeCKHX BEIECTB IpH
HarpeBaHuM, IOJIY4YEHHE JTHJIEHA M H3Y4YEHHE €ro CBOMCTB, KayeCTBEHHbIE pPEaKIMM OpPraHMYeCKHUX BEIIECTB, JEHATypanus OeIKoB Mpu
HarpeBaHuu, LIBETHbIE peaKIMK OEJIKOB) B COOTBETCTBHUHM C MPaBWJIaMU TEXHUKU 0€30MacHOCTH MPH OOpallleHUH C BEIeCTBaMU U JIaOOpaTOPHBIM
000pyZ0BaHUEM, MPEACTABIATh PE3yJAbTaTbl XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3alicH ypaBHEHUH COOTBETCTBYIOLIMX pPEAKUUH U
(bopMyIHMpPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;



C(OPMHUPOBAHHOCTb YMEHUH KPUTHYECKU aHAIU3UPOBATh XMMHUYECKYIO HMH(OpPMAILMIO, MOJYy4aeMyl0 M3 Pa3HbIX UCTOYHUKOB (CpelCcTBa
MaccoBoi nHpopmanuu, IHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHUI COOJIIOAATH MPaBHJIa HKOJIOTHYECKHU 11€JIeCO00pa3HOTO MOBEIEHHS B OBITY M TPYIOBOW JEATEILHOCTH B IIEJISX
COXPAHEHMs CBOETO 3[0POBbs M OKpYXarolllell NPUPOJHOHN Cpelbl, 0CO3HABaTh ONACHOCTh BO3/EHCTBMS HA JKUBbIE OPraHU3Mbl ONpPEAEIEHHBIX
OpPraHUYECKUX BEIIECTB, NOHMUMas cMblci mnokaszarens I1JIK, noscHaTe Ha npumepax crocoObl YMEHbIIEHHS U MPEJOTBPALICHUS MX BPEAHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA;

U1 OOYYalOIMXCs C OrPAaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX MeETOJax
MIO3HAHUS BEIECTB U XMMUYECKUX SIBIICHUI;

JUISL CIIENBIX U CIA00BUAALIMX O0YYaIOIUXCS: YMEHUE UCIOJIb30BaTh penbe(HO-ToueUHyI0 cucTteMy obo3HadueHuit JI. bpaing s 3anucu
XUMHYECKHX (OPMYIL.

11 KJIACC

[IpenmMeTHBIe pe3ybTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMHPOBAHHOCTh TIPEACTABICHUI: O XMMHYECKOH COCTaBIISIOIICH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, POJIM XUMHH B IO3HAHHUU
SBJICHUM TPUPOAbI, B (POPMUPOBAHUHM MBILIUIEHUS U KYJIbTYpbl JMYHOCTH, €€ (YHKIMOHAJIBHONW IPaMOTHOCTH, HEOOXOAMMOM AJs perieHHs
MPAKTUYECKHX 3a/1a4 U HKOJIOTHUECKH 0OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IPUPOJIHON Cpene;

BJIaJICHHE CHCTEMON XMMHUYECKUX 3HAHHH, KOTOpas BKIIIOYAET: OCHOBOIOJAratoIue MOHATUS (XMMUYECKHH 3JIEMEHT, aToM, U30ToIl, S-, P-,
d- 3JeKTpOHHBIC OpOMTAIM AaTOMOB, MOH, MOJIEKYJA, MOJIb, MOJSIPHBIH O0BEM, BaJICHTHOCTH, JJICKTPOOTPHIATEIBHOCTh, CTEMEHb OKHUCIICHHS,
XUMHUECKas CBsI3b (KOBaJEHTHAas, MOHHAs, METa/NIMYecKasi, BOJIOPO/HAsA), KPUCTAJUIMUECKas pEemIETKa, TUIIbI XUMUYECKUX peaklui, pacTBOp,
JJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, SJIEKTPOIUTUYECKAsT AUCCOLMALINSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOPOCTh XUMUYECKON PEAKLIUH, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHsI AIEKTPOIUTUYECKON AUCcoLualuy, nepuoauueckuii 3akon JI. M. MenneneeBa, 3ak0OH COXpaHEHUSI MaCChl
BELIECTB, 3aKOH COXpPAHEHHs M MPEBpPALICHHUS SHEPrUU NpU XUMHUECKHUX PpEaKIHsiX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIINe B OCHOBE TOHUMAaHUSI IPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBICHUH, (PaKTOJIOTMYECKUE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUU M O€3011aCHOM HCIOJIb30BAHUHM BKHEHIINX HEOPraHMUYECKUX BEIIECTB B OBITY U NMPAKTUYECKOH NEeSTEIHLHOCTH
YEJI0BEKA;

cOpPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTepHble MPU3HAKM TOHSATUHM, YCTaHABIMBAaThb WX B3aMMOCBSA3b, MHCIIOJIB30BATh
COOTBETCTBYIOIIME IMOHATHSI IPY ONTMCAHUN HEOPTaHUYECKNX BEUIECTB U UX MPEBPALICHUN;



Cc(OPMHUPOBAHHOCT YMEHHUI HCHOJIB30BATh XMMUYECKYI0 CHUMBOJIMKY JJISi COCTABJICHMsI (DOPMYJI BEIIECTB M YPAaBHEHMH XMMHYECKHX
peaknmii, cucremarndeckyto HoMmeHknarypy (IUPAC) u TtpuBManbpHBle Ha3BaHMS OTACIBHBIX HEOPTaHUYECKUX BEUIECTB (yrapHblil ras,
YIJIEKUCIBIN Ta3, aMMHUAK, raliéHasi U3BeCThb, HETall€Hasi U3BECTh, IUThEBAsA COJA, MUPUT U JIPYTHE);

c(OPMHUPOBAHHOCTb YMEHUH ONPEAEIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS] XUMHUECKUX IEMEHTOB B CO€AMHEHUX PA3IMYHOrO COCTaBa,
BUJ| XMMHUYECKON CBSI3U (KOBAJIEHTHAs, MOHHAsI, METANINYECKas, BOAOPOHAsA) B COCAMHEHUSX, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO
BelIeCTBa (ATOMHAsA, MOJIEKYJISIpHAsl, MOHHAs, METAJUIMUECKast), XapaKTeP CPeibl B BOJHBIX pacTBOPaX HEOPraHUYECKUX COECIMHEHUI;

c(OPMHPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIIC)KHOCT HEOPTAaHMUECKUX BEIIECTB 110 UX COCTABY K OIMpPEACIEHHOMY KJIacCy/TpyIiIe
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJLIBl MU HEMETAJLIbI, OKCU/IbI, OCHOBaHMSI, KUCIIOTHI, aM(pOTEPHbIE I'MJIPOKCUIbI, COJIN);

c(OPMHPOBAHHOCTh YMEHMH pacKpblBaThb CMbICH nepuogudeckoro 3akoHa JI. WM. MengeneeBa u  J1€MOHCTPUPOBATH €ro
CHCTEMAaTU3HPYIOITYI0, OOBSICHUTEIBHYIO U TIPOTHOCTHYECKYIO (DyHKITNH;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BATh AIEKTPOHHOE CTPOSHHE aTOMOB XMMHUYECKHX 3JeMeHTOB |—4 mepuomoB Ileproamueckoit
CHCTEMbI XUMHU4YeCKHxX 3reMeHToB J|. . MenneneeBa, UCMOb3ysl MOHATHSA «S-, P-, 0-3JIEKTPOHHBIC OPOHMTAIN», «IHEPrETUYECKHE YPOBHNY,
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XMMHUYECKMX 3JIEMEHTOB U MX COEJUHEHUH IO meproAaM U rpynnam Ilepuoauueckoil cucteMbl
xuMuuyeckux ayemeHToB 1. Y. Meneneena;

c(OPMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKIE CBOMCTBA HEOPTAaHMUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
MIOATBEPKATh CYIIECTBOBAHME TIE€HETHUYECKON CBA3M MEX]y HEOPraHWYECKMMH BEIIECTBAMHU C IOMOIIBIO YPABHEHHHM COOTBETCTBYIOLIMX
XUMHUYECKHUX PEAKIIN;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(UIMPOBATH XUMHUYECKHE PEAKUUU MO PA3JIMYHBIM IpH3HAKaM (YUCIY M COCTaBY pPearupyrouux
BELIECTB, TEIUIOBOMY 3 (DEKTY peaKiiu, N3MEHEHUIO CTENEHE OKUCICHUSI 3JIEMEHTOB, OOpaTUMOCTH peaKkluy, Y4acTHIO KaTajau3aropa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBISATh YPABHEHUS PEAKLMIl pa3IMYHbIX TUIIOB, IIOJHBIE U COKpAIIEHHbIE YpaBHEHUS peaKkIMil HOHHOTO
oOMeHa, YUUThIBast YCIOBHSL, IPU KOTOPBIX 3TH PeaKkUi UIYT J10 KOHIIa;

c(OPMHUPOBAHHOCTh YMEHHH MPOBOIUTH PEAKIMHU, MOATBEPKIAIONIME KAuyeCTBEHHBIH COCTaB pa3jIMYHBIX HEOPraHUYECKUX BEIIECTB,
pacrno3HaBaTh ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;

cOPMUPOBAHHOCTh YMEHUH pacCKpbhIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl IOCPEICTBOM  COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIMi;

c(OPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBHCUMOCTh CKOPOCTH XMMHUYECKOH peakIiMHM OT Pa3IUYHBIX (PaKTOPOB; XapaKTep CMEIICHUs
XMMHUYECKOT0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npuHiun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUUECKHE MPOIIECCHI, JIeXkKAIMe B OCHOBE MTPOMBIIIJIEHHOTO MOTYYEHUS CEPHOM KUCIOTHI,
aMMMaka, a Takxke C(HOPMUPOBAHHOCTH MpPEACTaBIEHUH 00 OOIMX HayyHBIX MPHHLIMNAX M SKOJIOTMYECKHX IMpoliieMax XHUMHYECKOTrOo
IIPOU3BO/ICTBA;



Cc(OPMHPOBAHHOCTb YMEHHUI MPOBOJUTH BBIYMCIEHUS C UCIOJIb30BAHUEM IOHITHS «MAaccoBas J10JI BEIIECTBA B PAcTBOPE», 0OBEMHBIX
OTHOIICHHUU T'a30B IMPU XMUMUYECKUX PEaKIUIX, MACChl BEIIECTBA MM 00bEMA ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE MM 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB, TEIIOBOTO 3((ekTa peakiiuu Ha OCHOBE 3aKOHOB COXPAaHEHHSI MAcChl BELIECTB, PEBPALICHUS U
COXPAHEHHUs YHEPIUH;

c(OPMHUPOBAHHOCTb YMEHUI COOIIOAATH IPAaBUJIA MTOJIb30BaHUS XMMUUYECKON IOCYJ0M U 1a00paTOpHBIM 000pYJJOBaHUEM, a TAKXKE ITPABUIIA
o0palleHus C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBITIOJHEHUIO JJAOOPATOPHBIX XMMUYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH M BBIIOJIHATH XUMHUYECKUH AKCIEPUMEHT (pa3sio’KeHHE MEPOKCHIa BOAOPOAA B MPHUCYTCTBUU
KaTaJln3aropa, OlpeesIeHUe Cpeibl PACTBOPOB BEIECTB € MOMOIIBIO YHUBEPCAIBHOTO MHANKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh
XMMUYECKON peakiiy, peaklMi MOHHOro OOMEHa, KaueCTBEHHbIE peakIMM Ha Cyibdar-, KapOOHAT- ¥ XJIOPUA-aHHUOHBI, HA KaTHOH aMMOHUS,
pellleHre IKCHEPUMEHTANbHbIX 3a/1ad 1o teMaM «Mertamis» U «HemeTtamnel») B COOTBETCTBUU C IMpaBUIaMH TEXHUKU O€30IIaCHOCTH IpuU
OOpalieHny ¢ BEIIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAaHHEM, IPEICTABIATH PE3yAbTaThl XUMHUYECKOTO JKCIIEPHUMEHTa B (OpME 3amuch
YpaBHEHUH COOTBETCTBYIOLIUX pPeaKLUi U (POpMYIUPOBATh BBIBOBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHYECKU aHAJIU3UPOBATh XMMHUUYECKYIO HH(pOpMAIMIO, MOJYy4aeMyl0 M3 Pa3HbIX UCTOYHUKOB (CpelCcTBa
MaccoBOW KOMMYHHUKaIUK, UHTEpHET U Ipyrux);

cpOpMUPOBAHHOCTh YMEHUI COOJIIOAATH MPABMIIA YKOJIOTMYECKHU 11EJIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOM AEATEIBHOCTH B IIEIIIX
COXpaHEHUs1 CBOETO 370pPOBbA U OKPYKAIOLICH MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBUSA HA XKUBBIC OPraHU3MBbI ONPEACIEHHBIX
BEIIECTB, MOHUMasl cMbica nokazatens [1JIK, noscHaTs Ha mpumepax crocoObl YMEHbIIEHHUS W MPEAOTBPAIIEHUS UX BPEIHOIO BO3AECHCTBUS Ha
OpraHu3M 4YeJI0BEKa;

Uis 0OydaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOKHOCTSMM 3/I0POBBS: yYMEHHE INPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/ax
ITO3HAHMS BEUIECTB U XUMHYECKUX SIBICHU;

JUISL CIIENBIX U CIA0OBUAALINX OO0YYaIOIUXCs: YMEHHE UCIOJIb30BaTh pelbeHO-TOUeUHYI0 cucTteMy obo3HadeHuit JI. bpaitng ans 3anucu
XUMHUYECKUX (POPMYIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne KoauuecTBO
Tema

n/n JacoB

Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XuMuUM — 3 yaca

OcHOBHBIE BHIBI
JeATeILHOCTH

nop, 0P

IIpumeuanue

Tema 1.1 Ilpenmet oprannyeckoii xumuu. Teopusi ctpoeHust oprannyecknx coenunennii A. M. byrieposa — 3 yaca

[Ipenmet oprannyecko XumMuu, € 1

BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopus cTpoeHHS OPraHUIECKUX
coenunennii A. M. byrnepoga, eé 1
OCHOBHBIE ITOJIOKEHUS

Hpe,Z[CTaBHeHI/IC 0 KHaCCI/I(I)I/IKaL[I/II/I
OpPraHU4YCCKUX BCIICCTB. HOMCHKHaTypa
(CI/ICTCME[TI/I‘-ICCKaﬂ) " TPUBHUAJIIBHBIC
Ha3BaHUA OPraHUYCCKHUX BECIICCTB

PackpsiBaTh cMbICH
HU3y4aeMbIX MOHATUI
(BBIABIIATH UX
XapaKTepHble IPU3HAKK),
yCTaHaBIIMBATh UX
B3aMMOCBS3b.
[IpuMeHATh MONOXKEHUS
TEOPUU CTPOCHHUSI
OpPraHUYECKUX BEILECTB
A. M. Byrneposa st
0OBACHEHUS
3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U
ctpoenus. Mcnonb3oBaTh
XUMHYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpam€HHoN) hopmy
OpraHUYECKHUX BEIECTB.

bubnuoreka
LHOK
bubnuoreka
HOK

buoOmmoreka
[HOK




Ornpenensars BUAbI
XUMHYECKOH CBSI3U
(omuHapHBIE, KPaTHBIC) B
OpPraHUYECKUX
COCTUHEHUSIX.
PackpsiBath posib
OPraHU4YeCKOW XMMHH B
pUpoJE,
XapaKTepu30BaTh €€
3HAUCHUE B JKU3HH
YeloBeKa,
WJUTIOCTPUPOBATH CBS3b C
JIPYTUMH HayKaMHu.
Habmronate u onuckiBaTh
JIeMOHCTPAIIMOHHBIE
OTIBITHI; TIPOBONTH U
OITHCHIBATH
71a60paTOPHBIE OTBITHI U
MpaKTU4eCcKre paboThl

Pa3nen 2. YraeBsogopoanl — 13 yacos

Tema 2.1 IlpenesbHbie yriieBoAOPOAbI — AJTKAHBI — 2 yaca

AJIKaHBI: COCTaB M CTPOCHHUE ,

4 romosnornyeckuii paa. Craprosas 1
KOHTpOJIbHast paboTa
5 MeraH u 3TaH — npocTenIne 1

NpEACTAaBUTCIIN AJIKAHOB

Tema 2.2 HenpeneabHble YI1eBOAOPObI: ATKEHbI, A1KAHEeHbI,

AJKHHBI — 6 YacoB

6

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

PackpsiBath cMbICT
H3y4aeMBbIX

MOHATHH (BBISBIISITH UX
XapaKTepHBbIE
MIPU3HAKH),
yCTaHaBIIMBATh UX
B3aUMOCBS3b,
HCIIOJIB30BATh

buoOmmoreka
HOK

bubauoreka
HOK

bubanoreka




DTWIEH U IPONUJIEH — MPOCTEUIIINE
MPEACTaBUTENH AJIKEHOB
[TpakTrueckas padora Ne 1.
«ITomydeHue dTUICHA U U3YYCHHUE €TO
CBOMCTB»

Anxanuensl. byraguen-1,3 u
MetunOyraauen-1,3. [lonydyenue
CHUHTETHYECKOr0 KayuyKa U PEe3HHbI

10

AJIKHMHEIL: cOCTaB U 0COOCHHOCTH
CTPOEHUS, TOMOJIOTUUECKHUM PS/I.
ALleTHIIEH — MPOCTEUIINN
MPEACTaBUTEh AIKHHOB

11

Tema 2.3 ApomaTudeckue yrieBogopoabl —2 4aca

Brrunciienus o ypaBHEHHIO
XMMHYECKON peaKiuu

12

13

Tema 2.4 IlpupoaHbie HCTOYHUKHU YIJIEBOAOPOI0B U HX

Apenbl: 6eH301 U Tos1yoJ1. TOKCHYHOCTh
apeHoB

I'enernyeckas CBSA3b yII€BOJOPOAOB,
MMpHUHaJIC)KAIUX K PA3JIMYHBIM KilaccaM

nepepadorka — 3 yaca

1

[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

MIPUPOIHBIN ra3 U NOMYyTHbIE HEPTSIHBIE

14 . 1
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

15 [TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB! 1

MIPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE

COOTBETCTBYIOIIHE
MOHATHUS

IIpY ONMKMCAHUU COCTaBA,
CTPOEHHUS U
MpeBpaIICHU I
OpraHUYECKUX
COEIUHEHUM.
Hcnonb3oBars
XUMHUYECKYIO CHMBOJIUKY
JUTSI COCTaBIICHUS
MOJIEKYJIAPHBIX U
CTPYKTYPHBIX
(pa3BépuyToii,
COKpaIéHHoi) Gopmyn
OpTraHUYECKUX

BEILIECTB.
YcranaBnvBaTh
MIPUHAJIC)KHOCTh
BEILECTB K
ONpEeNIETICHHOMY KJIacCy
YTJI€BOJOPOAOB MO
COCTaBy U

CTPOCHHUIO, HA3bIBATh UX
M0 CUCTEMAaTUYECKOM
HOMEHKJIATypE;
MIPUBOJUTH TPUBUATHHBIC
Ha3BaHUs

OTJIETTbHBIX
MpeCTaBUTENEN

L[OK

bubnuoreka
HOK
bubnuoreka
LHOK

buoOmmoreka
LHOK

buoOmmoreka
HOK

buoOmmoreka
[HOK

bubnmmoreka
[HOK
bubnuorexa
[HOK

buoOmmoreka
HOK

bubanoreka
LHOK




ra3pl, He()Th U MPOJYKTHI €€
nepepadboTKu

16

Kontponbnas paboTta mo pazaery
«YTIIeBOAOPOIBD

YTJI€BOJIOPOIOB.
Onpenensarb BUJIbI
XUMHYECKOMN CBSI3H

B MOJICKYJIaX
YTJI€BOJIOPOIOB;
XapaKTepU30BaTh
3aBHCUMOCTD
PEaKUUOHHOM
CIIOCOOHOCTH
yII€BOJOPOIOB OT
KpaTHOCTH

KOBAJICHTHOM CBSI3H.
XapakTepru3oBaTh
COCTaB, CTPOEHHE,
MIPUMCHCHHE,
¢uznueckue u
XUMHYECKHE CBOICTBA,
BayKHEHIIIIIE

COCOOBI NOTYYEeHHUS
TUITUYHBIX
Mpe/icTaBUTeNeH
Pa3TUYHBIX KJIACCOB
yTII€BOJOPOAOB (METaHa,
JTaHa,

STUJICHA, alleTHIICHA,
OyranueHa -1,3,
OeH30I1a, TOTyoa).
BhISBISTE T€HETHYECKYIO
CBSI3b MEXKIY
YIIIEBOIOPOAAMHU U




MOJTBEPKIATH €€
HaJIU4ue ypaBHEHUSIMHU
COOTBETCTBYIOIIUX
XUMHYECKHUX

peaxkuuii ¢
UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpPMYIL.
XapakTepus3oBaTh
HMCTOYHUKH
YTJIEBOJAOPOIHOTO CHIPBSI
(HedTH,

MIPUPOHBIN ra3, yrois),
CIOCOOBI UX
nepepaboTKU U
MPAKTUIECKOE
MIPUMCHECHHE
MOJTy4aeMBbIX TIPOTYKTOB.
Hcnonb3oBars
€CTECTBEHHO-HAyUHbIE
METO/IbI IO3HAHUS —
MIpOBE/ICHUE,
HaOJI0ZICHNE U OMHCaHue
XUMHAYECKOTO
IKCIIEPUMEHTA
(;tabopaTopHBIC OTBITH U
MpaKTU4ecKe paboThl).
CrnenoBath mpaBuiiaM
6e30macHoi

paboThI B mabopaTopuu
P UCTIOJIb30BAHUH




XUMHYECKON

MOCYIbI U
o0opy/oBaHus, a TaKxKe
MpaBuiIaM oOpalleHus ¢
BELLIECTBAMHU

B COOTBETCTBUHU C
WHCTPYKIUSIMHI
BBITIOJIHCHUSI
71a00paTOPHBIX OMBITOB U
MIPaKTUYECKUX padoT 10
MOJIYYEHUIO U
H3y4YEHUIO OPTaHUYECKUX
BELIECTB.

[IpencraBnsate
pe3yJIbTaThl
JKCIIEpUMEHTa B (hopme
3anucu

ypaBHEHUH
COOTBETCTBYIOIINX
peakuuii

U JIeNaTh BBIBOJIbI HA X
OCHOBE.

[IpoBOAUTH BRIUKCICHUS
JUISL OIIPEICIICHUS
MOJIEKYJISIPHOM
(hopmyibr
OpPraHUYECKOTO
BELIECTBA,

110 YPaBHEHHUIO
XUMHYECKON PEAKIUU.




CamocTosiTenbHO
IJIAHUPOBATh U
OCYIIECTBIISATH CBOIO
MTO3HABATEIHHYIO
NESATEIbHOCTD;
MIPUHUMATh aKTHBHOE
y4acTHE B IPYNIIOBOU
yaeOHOU
NEeSATCIIEHOCTH

Paznea 3. Kucaopoacoaepsxamue oprannyeckue coefuHeHus — 13 yacon

Tema 3.1 Cnuprsl. Penon — 3 yaca

HpenenLHHe OJIHOATOMHBIC CIIUPTLI:

17 METAHOJI ¥ 3TaHo1. BonopoaHas cBs3b
18 MHOroaTtoMHbI€ CIIUPTBHI:
STWIECHIINKOJIb U MINLEPUH
@DeHOJI: CTPOCHUE MOJIEKYIIBI,
19 ¢u3nyecKkrne 1 XUMHYECKHE CBONCTBA,

IMPUMCHCHUC

Tema 3.2 Anbaernanl. Kapoonosbie kuciaotbl. CiioxkHbIe 3pUpPHI — 7

4acoB

20 Anbneruisl: GopMaNbIeTUa U
areTanbJeruy. AueToH
OIHOOCHOBHBIE MPEIETbHBIC

21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAs U
yKCYCHas

99 [TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa yKCYCHOH KUCIIOTBI»

23 CreapuHOBasi U OJIEMHOBAS KUCIIOTHI, KaK

PackpbiBaTh cMbICHT
HU3y4aeMbIX

TIOHSATUH (BBISBIISATH UX
XapakTepHbIE
MIPU3HAKN),
yCTaHaBJIUBATh UX
B3aHMMOCBS3b,
HCIIOJIb30BaTh
COOTBETCTBYIOLIME
TOHSITHS

MpY ONMCAHUU COCTaBA,
CTPOECHUSA U
MpEBpALLICHU I
OpraHUYeCKHUX
COCIUHECHUIH.
Hcnons3oBaTh
XUMHYECKYIO CHMBOJIUKY
JUTSI COCTaBJICHHS

bubnuoreka
HOK
bubnuorexa
[HOK

buoOmmoreka
[HOK

bubaunoreka
LHOK

buoOmmoreka
LHOK

bubanoreka
LHOK

bubauoreka




nNpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCJIOT

24

25

26

MBpbL1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE
CnoxxHbIe 2(hDUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHUCIIOT. ['uaponu3
CJIOXKHBIX 3(pHupoB

JKupsr: runponus, mpuMeHEHHE,
OuosornYecKas pojb )KUPOB

Tema 3.3 YrieBoanl — 3 4yaca

VraeBoabl: CoCTaB, KJ'IaCCI/I(l)I/IKaI_II/ISI.

27 Baxxuelinue npecTaBUTeINn: TI0K03a,
bpykTo3a, caxaposa

08 Kpaxmai u nemunono3a Kak mpupoTHbIe
MOJIUMEPBI
KontponbHas paboTta mo pazaery

29 «Kucnopopacoaepxaiire opraHuuecKme

COCIUHCHUA»

MOJICKYJIIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaImIéHHON) hopmy
OpPraHUYECKUX

BEILIECTB.
VYcraHaBiuBaTh
MIPUHAJIC)KHOCTD
BEIIECTB K
OlpeieIEHHOMY Kilaccy
10 COCTaBY U CTPOECHHUIO,
Ha3bIBaTh UX

M0 CUCTEMaTU4eCKON
HOMEHKIIATYpE;
MIPUBOJUTH TPUBUATHHBIC
Ha3BaHUS OTACIBHBIX
IpeACTaBUTENEN
KHCIIOPO/ICOAEpKAIINX
COCIMHEHMU.
XapakTepus3oBaTh
COCTaB, CTPOEHHUE,
MIPUMEHEHHUE,
¢buznueckue u
XHMHYCSCKHE CBOMCTBA,
Ba)XHEHIINE

CIOCOOBI MOTYyYEHUS
TUTTUYHBIX
MpeCTaBUTENEN
Pa3IMYHBIX KJIACCOB
KHUCJIOPOICOACPKALTUX

L[OK

bubnuoreka
HOK
bubnuoreka
LHOK

bubanoreka
LHOK

bubaunoreka
LHOK

buoOmmoreka
HOK




COCIUHCHUI
(MeTaHoIa, A TaHOIA,
TJIMIICPUHA,

(dheHomna,
dhopmanpaeruna,
aleTaabJICTH A,
YKCYCHOM KHCJIOTHI,
TJIFOKO3bI, CaXapo3Hhl,
KpaxMara,
LI€JUTIOJIO3BI); BBISBIIATD
TEeHETUYECKYIO

CBSI3b MEXKIY HUMU U
MOATBEPKIATh €€
HaJIH4ue ypaBHEHUSIMHU
COOTBETCTBYIOIINX
XUMHYECKUX

peaKkuuii ¢
HCIIOIL30BaHUEM
CTPYKTYPHBIX (hOPMYIL
OnuceIBaTh COCTaB,
XAMHYECKOE

CTPOEHUE U MPUMEHEHUE
YKUPOB,
XapaKTEepPU30BaTh UX
3HAYECHUE

IUIS JKU3HEIEITSILHOCTU
OpraHU3MOB.
Oco3HaBaTh OIMACHOCTH
BO3IACUCTBUSI

Ha KUBbIE OPraHU3Mbl




OTIpeIeIEHHBIX
OpraHMYECKUX BEIIECTB,
MOSICHSTD

Ha IpUMepax CrocoObl
YMEHbILICHUS 1
MPEIOTBPALLICHUS UX
BPEIHOTO

BO3JICHCTBUS Ha
OpraHu3M YeJIOBeKa.
Hcnonb3oBars
€CTECTBEHHO-Hay4YHbIE
METO/Ibl IO3HAHUS —
MIpOBEJICHUE,
HaOJI0ICHNE U OTHCaHue
XUMHAYECKOTO
IKCIIEPUMEHTA
(;1abopaTopHbIEC OMBITH U
MpaKTU4eCcKre paboThl).
CrnenoBath npaBuiIaM
6e30macHoOi

paboThI B 1abopaTopuu
IIPU UCTIOJIb30BaHUH
XUMHYECKON

TOCYIbI U
000pyI0BaHUs, a TAKXKE
MpaBuiIaM oOpaleHus ¢
BEIIECTBAMHU

B COOTBETCTBHUH C
WHCTPYKIUSIMH
BBITTOJIHEHUS




71a00paTOPHBIX OTBITOB
Y IPAaKTHYECKUX padboT
T10 MOJTYYEHHIO

U U3YYEHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBnsaTe
pe3yJIbTaThl
HKCIEPUMEHTa B hopMe
3anucu

yYpaBHEHUH
COOTBETCTBYIOIIUX
peakuuii

U JieNIaTh BBIBOJBI HA MX
OCHOBE.

[TpoBOAUTH BEIYUCIICHUS
JUISL OIIPENICIICHUS
MOJIEKYJISIPHOM
(hopmyibt
OpPraHUYECKOTO
BEIIIECTBA,

110 YPaBHEHHIO
XUMHUYECKON peaKiu.
CamocrosTenbHO
IJIAaHUPOBATh U
OCYIIECTBIISITH CBOIO
M103HABATEIbHYIO
JEATENBHOCTD;
MPUHUMATh aKTUBHOE
y4acTHE B IPYyNIIOBOU
yueOHOU




JACATCIIBHOCTH

Pa3znen 4. A3oTconeprkaiue oprannyeckue coeiuHeHus — 3 yaca

Tema 4.1 AMUHBI. AMUHOKHCJIOTHI. BeJkn — 3 yaca

30

31

32

AMUHBI: METHJIAMHWH M aHUIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHMYEeCKUEe COCTUHEHUS, UX
Ouosnoruueckoe 3Hadenue. [lentuab

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

1

PackpsiBaTh cMbICT
HU3y4aeMbIX OHATUN
(BBIABIIATH UX
XapaKTepHble IPU3HAKK),
YCTaHaBJIMBATh UX
B3alMOCBS3b,
HCII0JIB30BATh
COOTBETCTBYIOILLIME
MIOHATHS IIPU ONUCAHUU
COCTaBa, CTPOCHUS U
MpPEBpALLICHU I
OpPraHUYECKUX
COCTUHEHUN.
Hcnons3oBatsb
XUMHUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS
MOJIEKYJISIPHBIX U

CTPYKTYPHBIX
(pa3BépHyToii,
COKpamEéHHon) hopmy
OpPraHNYCCKUX BECIICCTB.
Onpenendarb
MIPUHA/IIC)KHOCTD
BEIIIECTB K
OTIpeIeIEHHOMY KJIaccy
10 COCTaBYy U CTPOCHHUIO,

bubnuoreka
HOK
bubnuoreka
HOK

buoOmmoreka
LHOK




Ha3bIBaTh UX 110
CHCTeMaTHYECKOM
HOMEHKJIATypE;
MIPUBOJUTH TPUBUATHHBIC
Ha3BaHUS OTIEIbHBIX
IIpeACTaBUTENCH.
XapakTepus3oBaTh
COCTaB, CTPOCHHUE,
MIPUMEHEHHUE,
¢busnyeckue u
XAMHUYECKHE CBOMCTBA,
Ba)KHEHIIIHE CIIOCOOBI
MOJIy4€HHUS] TUTUYHBIX
npeAcTaBUTENeH
a30TCO/ICPKAIINX
COCTUHEHUN
(MeTmamMuHa, TIUIMHA,
6enkoB). ONKUCHIBATH
COCTaB, CTPYKTYpY,
OCHOBHBIE CBOMCTBA
OCJIKOB; MOSICHATH Ha
npuMepax 3HaueHue
OCJIKOB JIJIsI OpraHu3Ma
JeloBeka. Mcnoap30BaTh
€CTECTBEHHO-HAyUYHbIE
METO/bI ITO3HAHMS —
HaOJII0AaTh U OIUCHIBATH
JEMOHCTPALIMOHHBIN
SKCHEPUMEHT.
CaMOCTOSTEIIEHO




Pa3nen 5. BoicokomoJieKkyIsipHbIe COeJUHEHHUS — 2 Yaca

TUIAHUPOBATh U
OCYIIECTBIISATH CBOIO
M03HABATEIBHYIO
JeSITeIIbHOCTD,
MPUHUMATh aKTUBHOE
y4acTHE B IPYyNIIOBOU
y4eOHOU NeSATeIIbHOCTH

Tema 5.1 Ilnactmaccel. Kayuyku. Bosiokna

OCHOBHBIE TTOHSTHSA XUMHHU

33
BBICOKOMOJICKYJIAPHBIX COCAUHCHUU
OcHOBHBIE MCETOJBI CHUHTC3a

34 BBICOKOMOJICKYJIAPHBIX CO@HHHGHHﬁ.

[ImacTmaccel, KaydyKH, BOJIOKHA.
WroroBas koHTpoJsibHAs paboTa

Brnanets nuzydaembimu
XAMUYECKAUMU
TOHSATHUSMH: PACKPHIBATh
CMBICIT H3y4aeMBIX
TTOHATHIA U IPUMECHSTh
9TH TOHATHUS TIPU
ONMCAaHWH COCTaBa U
CTpOCHHS
BBICOKOMOJIEKYJISIPHBIX
OpPTaHUYECKUX BEIIECTB,
JUTSL OOBSICHEHUS
OTJIENBHBIX (PAKTOB U
sBineHni. Ucmoiab3oBaTh
XUMHYECKYIO CUMBOJIAKY
IUIS COCTABJIEHUS
CTPYKTYPHBIX (hOpMYIT
BEIIECTB M YPAaBHEHUIA
peakuuii
MOJIMMEPH3AIUH U
MOJIMKOHIEHCALIUH.

bubaunoreka
LHOK

buoOmmoreka
LHOK




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

OnuceIBaTh COCTaB,
CTPOCHHE, OCHOBHBIC
CBOMCTBAa Kay4yKOB,
HauOoee
pacrpocTpaHEHHBIX
BHUJIOB IJIaCTMAcc,
BOJIOKOH; IPUMEHECHHE B
Pa3IUYHBIX OTPACTIAX.
Hcmons3oBaTh
€CTECTBEHHO-HAyUYHbIE
METObI ITO3HAHMS —
HaOJII0IAaTh U OIHKCHIBATh
JEMOHCTPAIIMOHHBIN
SKCHEPUMEHT




11 KUIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO
4acoB

OcHOBHbBIE BHU/BI J€ATCIBHOCTH

oo°r, 50P

IIpumeyanue

Pasnen 1. Teopernueckue 0CHOBBI XuMuM — 13 yacos

Tema 1.1 Ctpoenne aromoB. Ilepuoguyeckuii 3axon u Ilepnoauyeckas cucrema xumuieckux 3jaemenToB JI. U. MenneneeBa — 3 yaca

XUMAYECKUAHN DJIEMEHT. ATOM.
DneKTpoHHas: KOHGUTYpalus
aTOMOB

1

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKUX 3jiemeHToB J[. 1.
MeHpneneeBa, ux CBs3b C
COBPEMEHHOM TEOpUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKHX JJIEMEHTOB
Y MX COSIMHEHHIA TI0 TPYIIaM U
nepruojaM. 3HaYEHUe
NEePUOIMYECKOT0 3aKOHA U
CHCTEMBI XMMUYECKHX 3JIEMEHTOB
.. Menneneesa B pa3BUTUU
Hayku. BXoaHast KOHTpOJIbHAs
pabora

PackppiBaTh CMBICI H3y4aeMbIX
HOHATUH (BBISBIIATH UX
XapaKTepHbIE MPU3HAKH),
yCTaHaBJIMBATh UX B3aUMOCBS3b.
PackpeiBaTh cMBICI
nepuoanydeckoro 3akona /. 1.
MeHeneeBa 1 JIEMOHCTPUPOBATh
€ro CUCTEMaTU3UPYIOILYIO,
O0OBSCHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIIUH.
XapakTepHu30BaTh IEKTPOHHOE
CTPOEHHUE ATOMOB XMMHUYECKHX
3JIEMEHTOB 1—4 nepuonaos,
UCIIOJB3Ys TIOHSTHSA S-, P-, d-
AIIEKTPOHHBIE OPOUTAIIH,
SHEPreTHYECKUe YPOBHH.
OOBSICHITH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHX
AJIEMEHTOB U UX COEAMHEHUH 11O
nepuoaam U rpynmnam

bubmmoreka
LHOK

bubmmoreka
[HOK

buoOmmoreka
[HOK




ITepuonnueckoi cucremst . U.
Menneneesa

Tema 1.2 Ctpoenne Bemecra. MHorooopasue Bemects — 4 yaca

Crpoenue BemecTna. 1
Xumu4deckas CBsA3b, €€ BUJIBI,
MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOM CBsi3U. BogopoaHas
CBSI3b

BanenTtHoCTb. 1
DIIEKTPOOTPULIATETHHOCTb.

Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO U

HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsATHE O AUCTIEPCHBIX 1
cucremax. MctunHbIE U

KOJUJIOMJIHBIE PaCTBOPBI.

MaccoBast 101151 BelecTBa B

pacTtBope

Knaccudukanus u Homenknatypa 1
HEOPraHUYECKUX COEANHEHUM.
I'enernueckas cBsA3b

HEOpPraHUYECKUX BEIIECTB,

pa3IM4YHBIX KJIACCOB

Tema 1.3 Xumnueckne peakuum — 6 4acos

Knaccudukanus XuMH4ecKux 1
pEaKIUii B HEOPTAaHUYECKOU U
OPraHMYEeCKOW XUMHH. 3aKOH

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUHN (BBIACIATD UX
XapaKTEPHBIC TPU3HAKHU) U
MIPUMEHSTh 3TU MOHSITHUS TIPU
OIMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, IS OOBSICHECHUS
OTJICTHHBIX (PAKTOB U SBIICHUH.
Ornpenensats BUAbl XUMUYECKON
CBsI3U (KOBaJICHTHOM, HOHHOM,
METaJIJINYECKOMN, BOJIOPOIHON) B
COCIMHCHUSX , TUII
KPUCTAJUIMYECKON PELIETKU
KOHKPETHOI'O BEIIECTBA.
Ornpenensars BaJI€HTHOCTb U
CTENEHbh OKUCICHHS XUMHYCCKUX
3JIEMEHTOB B COCIMHEHMIX
paznuuHoro cocrasa. [IpoBoauts
BBIUMCJICHHS C HCIIOIL30BaHIEM
MIOHSATHS «MaccoBas OIS
BEILIECTBA B pacTBOpe». Bianers
M3y4aeMbIMU XUMUYECKUMU
XUMHUYECKOTO HKCIIEPUMEHTA B
dbopmMme 3amucu ypaBHEHUI
COOTBETCTBYIOUIUX PEAKIIUN U

bubauoreka
LHOK

bubmmoreka
HOK

buoOmmoreka
HOK

buobmmoreka
LHOK

Bbubauoreka
LHOK




COXPAHEHHUsI MACChI BEILECTB;
3aKOH COXPaHEHUs U
IIPEBPALLCHNS] SJHEPTUU TIPH
XUMHYECKHUX PEAKIMIX

10

11

12

13

Paznen 2. Heoprannueckasi xumusi — 17 yacon

Ckopoctb peakiuu. OOpaTumMbie
peakuur. XuMHU4ECKOe
paBHOBECHE

[TpakTuueckas paborta No 1.
«BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOU
peakIum»

DIEKTPOIUTHYCCKAS
nuccormanus. [Tonstue o
BOJIOPOIHOM TIoKa3aTese (pH)
pactBopa. Peakiiuu nOHHOTO
obmena. ['uapoau3 opraHnyecKux
N HCOPTraHNYCCKUX BCIICCTB

OKHUCIIMTENIHEHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
[TonsiTue 06 AmeKTpOIIH3E
pacIjIiaBoB U PacTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMMHI

1

JA€J1aTh BBIBOJbI HA KX OCHOBC.
HpOBOI[I/ITb BBIYHCIICHHA 110
YPaBHCHUAM XUMHUYCCKUX
peaKuHﬁ, B TOM 4YHCJIC
TEPMOXUMHUYCCKUEC paC‘IéTBI

bubauoreka
LHOK

bubanoreka
LHOK

bubanoreka
HOK

bubGaunoreka
HOK

Tema 2.1 MeTa/iIbI — 6 YacoB

14

MeTamiel, UX IMOJIOKESHHE B
IIepnoanueckoii cucreme

PackpeIiBaTh CMBICT N3y4aeMbIX

MOHATUH (BBIICIATH UX

bubanorexa
LHOK




XUMHUYECKUX 3jieMeHToB J[. 1.
MeHnpeneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. O0mIHe
(bu3HYECKHEe CBOMCTBA METAJIJIOB

15

16

17

CIu1aBbl METAJIOB.
DIEKTPOXUMUYCCKUN PSTT
HaIPsHKEHUN METaJIOB

XUMHUECKUE CBOMCTBA
BOKHEUIIINX METAJIOB (HATPHH,
KaJIni, KaJbI[Ui, MarHui,
AIIOMUHUI) U UX COEIMHEHUI

XHUMHUYECKHE CBOMCTBA Xpoma,
MEIU U UX COCANHECHUN

18

XUMHYeCcKHe CBOMCTBA IIMHKA,
JKelle3a U UX COSIMHEeHUN

19

[IpakTuueckas padora Ne 2.
"Pemnienne sKCriepuMEHTAIbHBIX
3a7a4 no teMe «MeTauis»"

XapaKkTepHbIE IPU3HAKH) U
IIPUMEHSTH 3T MOHATUS IIpU
OIIMCAaHUU COCTABA U CTPOEHUS
BEILIECTB, Ul O0BSICHEHUS
OTJENIbHBIX (DAKTOB U SABJICHUM.
OO0BACHSTH 0011IHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB — METAJJIOB U
UX COCIMHEHHUHN C yYETOM
CTPOCHHUSI X aTOMOB U IOJIOKECHUS
B [Iepnoanueckoii cucreme
XUMHUYECKUX 3JieMeHTOoB []. 1.
MenneneeBa. XapakTepu3oBaTh
(omuChIBaTH) OOIIHE XUMUYECKHE
CBOICTBAa METAJJIOB, UX
BaXHEUIIINX COCIUHEHU,
MTOATBEPIK/IAsl TO OIUCAHUE
IIpUMepamMu ypaBHEHU I
COOTBETCTBYIOIIUX XUMUYECKUX
peakuyii; IpUMEHEHUE METAJIJIOB B
pa3IMYHBIX 00JIACTSX, a TAKXKe
MCII0JIb30BAaHUE UX I CO3AAHUS
COBPEMEHHBIX MaTEpUAIIOB U
TeXHOJIOTUH. ONUCHIBaTh CIIOCOOBI
3aIIHATH METAUIOB OT KOPPO3UHU.
PackpbIBaTh CymiHOCTH
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUi

bubauoreka
HOK

bubanoreka
LHOK

bubanoreka
HOK

buoOmmoreka
HOK

buoOmmoreka
[HOK




MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OallaHCca ITUX
peakuuii. [IpoBoauTh peakuuu,
MOJATBEPKIAIOLINE XapaKTePHBIE
CBOIICTBa U3y4aeMbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM MTYTEM
MOHBI METAJIOB,
MIPUCYTCTBYIOIINE B BOJTHBIX
pactBopax. Mcnonb30Bath
€CTECTBCHHO-HAYYHBIC METOIbI
MO3HAHUS — TIPOBEJICHHE,
HaOJIOZICHUE U ONUCAHUE
XUMHUYECKOTO dKCIIEPUMEHTA
(IeMOHCTpAaIOHHBIE U
1ab0paTOpHBIE OMBITHI,
MpaKTU4ECKHe paboThl).
IIpencraBisTs pe3yabTaThbl
XUMHUYECKOTO IKCIIEPUMCHTA B
dbopme 3anucu ypaBHEHHI
COOTBETCTBYIOLIUX PEAKIIUN U
JIeNaTh BBIBOJIBI HA UX OCHOBE.
CrnenoBath mpaBuiiaM
MOJIb30BaHUS XUMHUECKON
MOCYI0H U Tab0OpaTOPHBIM
obopynoBanueM. [IpoBoauth
BBIYHCJICHHSI TT0 YPABHCHUSAM
XUMHUYECKUX PEAKIUM.
CamMocToATeIbHO IIAHUPOBATh U




OCYILECTBIISAATH CBOIO
MO3HABATENBHYIO JACSITEILHOCTD;
MPUHUMATH AKTUBHOE YJacTHE B
IPYIIIOBOM yu4eOHOM
JeSITEITbHOCTH

Tema 2.2 HemeTaJIbl — 9 yacoB

HemeTaiuibl, MX MOJIOKEHHE B
[Tepuoandeckoii cucreme

20 XUMHYECKHX deMeHToB Jl. U.
MeHeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

duznyeckue cBOMCTBA
HCMCTAJIJIOB. AJ'IJ'IOTpOHI/IH

21 HEMETAaJUIOB (Ha MpuUMepe
KHCIJIOpOJia, cepbl, hocdopa u
yriiepojia)

XUMHUYECKUE CBOWCTBA

22 raJIOTEHOB, CEPBI U UX
COEMHEHUI

23 XUMHYECKUE CBOWCTBA a30Ta,
docdopa u ux coeAMHEHUN

24 XUMHYECKUE CBOMCTBA yIJIepo/a,
KPEMHHSI 1 UX COCTMHCHHI

o5 [IpuMeHeHne BaKHEUIINX
HEMETAaJUIOB U UX COEIMHEHUM

26 O0001eHne U CUCTEMATU3 AL

3HaHui o Teme «HemeTramnby.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHITHUH (BBIIEIATH UX
XapakTepHble IPU3HAKH) U
MPUMEHSTH 3TU TOHATHS TIPU
OTNUCAHUU COCTaBa U CTPOCHUS
BEILECTB, A1 00bsICHEHUS
OT/IECNbHBIX (PAKTOB U SBJIICHUM.
OOBsICHATH 001ITHE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOMCTB HEMETAJIOB U UX
COCIMHEHUH C YY4ETOM CTPOCHUS
WX aTOMOB U TIOJIOKEHUS B
Ilepnonnueckoi cucreme
XUMUYECKHX 3j1eMeHTOoB J[. 1.
MenneneeBa. XapakTepu3oBaTh
(omuCHIBaTh) OOIINE XUMUIECKHE
CBOMCTBA HEMETAJIJIOB, MX
BaXKHEUIIIHNX COCIUHEHUH,
MOATBEPIK/IAsl TO OMUCAHUE
puMepamMu ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKHUX

bubanoreka
LHOK

bubanoreka
HOK

bubGaunoreka
HOK

Bbubaunoreka
HOK

bubnmmoreka
IHOK
bubnuoreka
[HOK

bubanorexa
LHOK




Brluucnenus no ypaBHEHUAM
XAMHUYECKHUX PEeaKUui U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas padota Ne 3. 1
27 «PemeHue 3KCIepUMEHTATBHBIX
3aaa4 o reme "Hemeramisi"»

KoHTposbHas pabota 1mo Temam 1
«Mertamiae» n «HemeTamis»

28

Tema 2.3 CBsA3b HEOPraHUYeCKUX U OPraHNYeCKHUX

Heopranuueckue u opranudeckue 1
29 kucnotel. Heopranmueckue u
OpraHu4eCcKHe OCHOBAHUS

AM@oTepHbIe HEOpraHUYECKHE U
OpPTaHWYECKHUE COCTUHEHUS.

30 I'eneTuueckas cBI3b
HEOPraHMYECKUX M OPTaHUYECKHX
BEILIECTB

peakuuii. XapakTeprus3oBaTh
BIIMSIHME HEMETAJJIOB M UX
COEIMHEHUI Ha KUBbIC

OpraHU3Mbl; OTUCHIBATH Bubnrorexa
[IPUMEHEHHE B PA3IMUHBIX L{OK
00JacTsIX MPaKTHYECKON

JESITEIbHOCTH YeJIOBEKa

IToaTBEpK1aTh CyIIECTBOBAaHUE

FCHCTquCKOﬁ CBiA3U Me)KIIy
BeIleCcTB — 2 yaca
HCOpFaHI/I‘-IeCKI/IMI/I BCILIECTBAMHU C

IIOMOILBIO YPABHEHUI Bubmorexa
COOTBETCTBYIOIIMX XUMHUYECKHUX HOK
peakuumii. PackpeiBaTh CyIIHOCTB

OKHCITUTEIHHO- Bubnmoreka
BOCCTAHOBUTEJIbHBIX PEAKLIUN [HOK

MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca 3THX
peakuuii. [[poBouTh peakunw,
MTOJITBEPIKTAIOIITNE XaPAKTEPHBIC
CBOICTBA M3y4aeMbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM MTYTEM
AQHUOHBI, PUCYTCTBYIOIIHE B
BOJIHBIX pacTBopax. Mcnonb3oBaTh
€CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — TPOBEJICHUE,
HaOJIFOEHNE U ONNCAHNE
XUMHUYECKOT0 HKCIIEPUMEHTA
(meMoHCTpaIMOHHBIC U




Pa3zgen 3. Xumus " s;Ku3Hb — 4 yaca

1ab0paTOPHBIC OMBITHI,
NPaKTUYECKHE PaOOTHI).
IIpencraBisaTh pe3yabTaThbl
XMMHYECKOI'0 SKCIIEPUMEHTA B
dopme 3anucu ypaBHEHHH
COOTBETCTBYIOLIUX PEeaKLUi U
JieN1aTh BBIBOJIbI HA UX OCHOBE.
CrnenoBaTh mipaBujIam
M0JIb30BAHUST XUMUYECKOM
NOCYA0H U J1abopaTOPHBIM
obopynoBanueM. [IpoBoauthb
BBIYUCIICHUS 110 YPAaBHEHHSIM
XMUMUYECKHUX peaKIuii.
CaMocTosITeNbHO MIIAHUPOBATH U
OCYILIECTBIISATH CBOIO
MO3HABATENBHYIO JIESTEbHOCTD;
NPUHUMATh AKTUBHOE yJacTHE B
rpyNnoBoi yueOHOM
JeSITeTbHOCTH

Tema 3.1 Xumud u ;ku3HL — 4 yaca

31

32

Poinb xumuu B o0OecrieueHHN
9KOJIOTHYECKOH, SHePreTHIEeCKON
Y MUIIEBOI 0€30IaCHOCTH,
paSBI/ITI/II/I MEOUIINHBI

[IpencraBnenws 06 oOmMUX
HAYYHBIX TPUHIIUTIAX

PackpeiBaTh poiib XUMHUU B
PEIICHUN DHEPICTUICCKUX,
CBIPHECBBIX U OKOJIOTMYCCKHUX
mpo0JIeM 4eI0BEYECTBA,
OIHCHIBATH OCHOBHEBIC
HaIlpaBJICHUA Pa3BUTUA

Bbubauoreka
I[HOK

bubauoreka
LHOK




33

34

MIPOMBIILUIEHHOTO MOJYy4YEeHUS
Ba)XKHEUIIINX BEIIECTB
UYenoBek B MUpE BEILIECTB U
MaTepUalioB

XWUMHS U 310pOBbE YEIOBEKA.
Wrorosas koHTposibHasA paboTa

XUMHYECKOM HAayYKH U TCXHOJIOTHUH.
[TpumensTH npaBuia 6€301MacCHOTO

oOpalieHus ¢ BEIEeCTBAMH, BubmuoTeka
UCTIOJIb3yEMBIMU B TIOBCETHEBHOM LHOK
YKU3HH, TIPABUJIA TTOBEIICHHS B BuH6IoTeKa
HENSAX COePEeKEHUS 37J0POBbS U 1IOK

OKpYKarollel MPUPOIHOIN Cpeabl;
MOHUMATh Bpes (OMacCHOCTD)
BO3/CHCTBUS HA KUBBIC
OpraHU3Mbl OIPEIEIIEHHBIX
BelecTB cMbIch nokazaress [IJIK,
HOSICHTh Ha IPUMEpaxX CoCOObI
YMEHBLIEHUS U MPEAOTBPALICHUS
MX BPEIHOTO BO3ACHCTBUSI.
AHaNM3UpOBaTh U KPUTHUUYECKH
OIICHUBATh WH(OPMAILIUIO,
CBSI3aHHYIO C XUMUYECKUMHU
MpoLIeCCaMH U UX BIMSHUEM Ha
COCTOSTHUE OKPY’KaIOIEH Cpebl.
Hcnonb30Bath MOTy4eHHBIE
3HAHUSA U TpeJCTaBlIeHUs 0 chepax
JIeATETbHOCTH, CBSI3aHHBIX C
HayKOH U COBPEMEHHBIMU
TEXHOJIOTHSIMU, KaK OCHOBY JUJIS
OpHUEHTAIINH B BEIOOPE CBOECH
Oynyme mpogecCuoHaAITBHOM
nesitenibHOCTH. [IpuHUMaTh
y4acTre B 00CYKJICHHH MPoOIeM

CornachHo
rpaduky,
YTBEPKIAEHHOMY
MIPUKA30M
nupexkropa MBOY
«'umuazust Nel»




XUMHUYECKON M 3KOJIOTHYECKOM
HaHpaBHCHHOCTI/I, BBICKA3bIBAThH
COOCTBEHHYIO MO3HIIHIO 110
npoOJeMe U mpeaiaraTh
BO3MOJKHBIE TIyTH €€ PEIICHHS

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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