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IHOSICHUTEJIBHASA 3AIINCKA

[Tporpamma mo XMMHM Ha YpOBHE CpeqHero oluiero odpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obOpazoBanuu B Poccuiickoii denepanuny,
TpeOoOBaHUI K pe3ysibTaTaM OCBOEHUs (enepanbHO 00pa3oBaTEIbHOM MPOrpaMMBI CPEIHErO
obomero o6pazoBanus (DOII COO), mnpeacrtaBieHHbIX B DegepaibHOM TOCYIapCTBEHHOM
obpaszoBarenbHoM cTtanaapre COO, c¢ yuérom Konuenuuu npenonaBaHus y4deOHOro mpeameTa
«XuMmus» B 00pazoBaTeNbHBIX opranuzanusx Poccuiickoit denepanuu, peaqu3yrolMX OCHOBHBIE
oOpa3oBaTeibHBIE MPOrpaMMBbl, U OCHOBHBIX MOJIO)KEHHH «CTpaTeruul pa3BUTHS BOCHUTAHUS B
Poccuiickoit @enepanun Ha nepuon 10 2025 roga» (Pacnopsikenue IlpaBurenscrsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOIXO0/I0B K pa3pabOTKe MpOrpaMMbl IO XMMHUHU, K ONPEACIICHUI0 00IIel CTpaTeruu
00y4eHHs, BOCHUTAHUS W PA3BUTUS O0YYAIOMIMXCSA CPEACTBAMU y4eOHOro mpeameTa «XuMUs» s
10-11 xmaccoB Ha 0a30BOM ypoOBHE cocTaBWIM KoHUenTyansHble nojoxenuss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH L€JEH, COoJepXkaHUs, pe3ysbTaToB 00ydeHHs U TpeOOBAaHMH K YPOBHIO
MIOJITOTOBKH BBIITY CKHHKOB.

Xumuuyeckoe  oOpa3zoBaHMe,  IOJy4aeMoOe€  BBIIYCKHHKaMu  00mieoOpa3oBaTebHOI
OpraHu3alllH, SBISIETCS HEOThEMJIEMON YacTbi0 MX 00pa30BaHHOCTH. OHO CIY)KUT 3aBEpPLIAIONIMM
3TAllOM Peajr3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYLIUX
LIEJIOCTHOH CHCTEME XHMHYECKOro 00pa3oBaHMsA. OTH LEHHOCTH KAacaloTCs MO3HAHHUs 3aKOHOB
npupoabl, (HOPMUPOBAHHUS MUPOBO33PEHHUS U OOIIEH KyJIbTYphl Y€JIOBEKa, a TAKKE IKOJOTMUYECKH
00OCHOBAHHOI'O OTHOILIEHMS K CBOEMY 3[J0POBBIO M HPUPOAHOI cpene. Peammsyercs xumuueckoe
oOpa3oBaHre OOY4YArOIIMXCS Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHUs CpEACTBAMHU Y4EOHOIO
npeameTa « XuMus», CoAepKaHue U MOCTPOSHHE KOTOPOTo OMpe/ieeHbl B MporpaMMe MO XUMUU C
yuéroM cnenuuKd HayKd XMMUH, €€ 3HAUeHUS B MO3HAHUU MPHUPOABI U B MaTepHATbHOM KU3HU
obmiecTBa, a Takke € Y4ETOM OOLMX IeNed M TNPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHAE CHCTEMBI CpeHero oomero oopazoBanus B Poccuiickoit @enepannm.

XuUMHUSI KaK JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT oco0yio poJib B COBPEMEHHOU
[IUBWIIN3ALMU, B CO3JaHUU HOBOHM 0a3pl MaTepHanbHOWH KynbTypsl. OHa BHOCHT CBOHM BKJIaJ B
(opMHpOBaHUE PAIIOHAIIEHOTO HAYYHOI'0 MBIIUIEHHUS, B CO3J]aHHUE IEIOCTHOTO MPEACTaBICHUS 00
OKpYXXaroIleM MHpe KaK O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOpoe (OpMUPYETCS B XUMHH Ha
OCHOBE IOHMMaHUS BEIIECTBEHHOI O COCTaBa OKPYXKAIOIIEro MUPA, OCO3HAHUS B3aUMOCBSA3U MEKIY
CTPOEHHEM BELLECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIACTSIMU IIPUMEHEHUSI.

TecHO B3aMMOIEHCTBYSI C APYTUMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja HEOTbEMIIEMOM
4acThbI0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIELIHOTO TPyAa U KM3HM KaXJIOro 4jeHa
obmecrBa. CoBpeMeHHass XMMHUS Kak Hayka cCO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOI'Mi
HalpaBjeHa Ha pelleHue ri1o0aabHbIX MPo0JIeM YCTOHYHMBOIO pa3BUTHS YEJIOBEYECTBA — ChIPbEBOIA,
SHEPreTHYeCKON, MUIIEBOMN, SKOIOrHYECKOil 0€30MacHOCTH M OXPAHBI 3J0POBbSL.

B coorBercTBMM ¢ OOmMMH LEIAMH M MIPUHIUIAMU CPEIHEr0 O0Iero oOpa3oBaHUS
coneprkanure npeamera «Xumus» (10—11 kmaccel, 0a30BBIH ypOBEHb W3Y4YEHHS) OPHUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOArOTOBKY OOY4YaroIIMXCsl, HEOOXOIUMYI0O MM s
BBIPAa0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHUS B IHKHU3Hb COLIUyMa,
MPOAOKEHUS 00pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETTOCPEICTBEHHO C XUMUEH.

CocraBngomuMu npeaMera « XUMHs» SIBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XuMus» 1
«OO01mas u HeopraHM4eckas XHMHS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHHsI KOTOPBIX SBISIOTCS
OCHOBBI 06a30BOM HayKu: CHCTeMa 3HAHUM MO HEOPraHMYECKOHl XMMUU (C BKIIOUYEHHEM 3HaHUI U3



obmiell XuMuu) U opraHudeckor xumuu. dopmMupoBaHue AAHHON CHUCTEMBbl 3HAHUM NPU U3YyYEHHUH
npeamera o0ecrneyruBaeT BO3ZMOXKHOCTh PACCMOTPEHMSI BCErO MHOrooOpasus BEIIECTB Ha OCHOBE
OOIIMX MOHATHUI, 3aKOHOB U TEOPHI XUMUHU.

CrpykTypa conmepkaHusi KypcoB — «Opranuueckass xumus» u «OOmass ¥ HeopraHu4yecKas
XUMHS» CHOPMHpPOBAHA B MPOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOIO TOJXOAa K H3YYCHHIO
yuyeOHOro Martepuana ¥ OOYyCIIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHHYECKOM XHMHUHU BEIECTBA
paccMaTpHUBaIOTCSl HA YPOBHE KJIIACCHUECKOM TEOPUU CTPOEHUSI OPraHMYEeCKUX COCAMHEHHH, a TaKkKe
Ha YPOBHE CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPEACTaBIECHUN O CTpOeHUM BeliecTB. CBeneHus 00
M3y4aeMbIX B Kypce BeEIIecTBaxX JalTCs B pPa3BUTHM — OT YIJEBOAOPOJIOB O CIOXKHBIX
OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHHWH. B Kypce oOpraHW4ecKkol XWMHUU TOIYy4aloT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs MEPBOHAYAJLHBIE TIPEICTABICHUS O
XUMHUYECKOH CBS3U, KIacCU(UKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
UX CTPOEHMSI, O XUMUYECKOHN peaKInu.

[Ton HOBBIM yriioM 3peHUs B IMpenMere «XuMus» 0a3z0BOro ypOBHS paccMaTpUBAETCs
M3YYEHHBII Ha ypOBHE OCHOBHOIO o0Omero oOpa3oBaHus TEOPETHYECKUH MaTepual u
(haKTOJIOTHYECKHE CBEIICHUSI O BEIICCTBAX M XUMHUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce
«OOmass 1 HeopraHWYecKas XUMHUS» OOYYAIOMIMMCS TPEIOCTABISAETCS BO3MOXKHOCTH OCO3HATH
3HAYEHUE MEPUOANYECKOTO 3aKOHA C OOMIETEOPETHUECKUX U METOJIOJOTHYECKUX TMO3UIIHNM, TIyOxe
MOHATh MCTOPUUYECKOE U3MEHEHUE (PYHKIIMI ATOr0 3aKOHA — OT 00oOmaromeld 10 OOBACHIIOMEH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHM O Ba)KHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHUH, a TAaK)K€ O XMMUYECKUX PEaKLUMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomnonHsiercss B Kypcax 10 wm 11 kimaccoB sneMeHTaMu — coAepKaHUs, HMEIOIIUMHU
KYJIbTYpOJIOTHYECKUH W TPUKIAAHOW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBSI3U XUMHH C JPYTUMHU HayKaMH, PACKpBIBAIOT €€ pojib B MO3HABATENbHON M MPaKTUYECKOU
NESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHHUS K MPOLIEcCy TBOPUECTBA B 001aCTH
TEOPUHU U TMPAKTUYECKUX TNPUIIOKEHHN XUMHUHU, IOMOTaloT BBIMTYCKHHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICTIMBATh ~HMHPOPMAIIMIO W  TPUMEHATh €€ JJIs  TIONOJIHEHWS 3HAHWH, pelIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEpUMEHTAaJbHBIX MCCIEN0BAaTEIbCKUX 3a1ad. B 1menom copepxkaHue
yuebHoro mpeamera «XUMHS» JAHHOTO YPOBHS M3y4€HHS OPUEHTHPOBAHO Ha (OpPMUPOBaHUE Y
o0y4aroumxcs MHPOBO33PEHYECKON OCHOBBI IJis1 MOHUMaHUS (GUIOCOPCKUX HIEH, TaKuxX Kak:
MaTepuaibHOE EIUHCTBO HEOPraHWYECKOr0 M OpraHMYecKoro Mupa, OOYCIOBJIECHHOCTh CBOICTB
BEII[ECTB UX COCTABOM M CTPOEHUEM, MMO3HABAEMOCTh MPUPOIAHBIX SBJICHUM MYTEM SKCIIEPUMEHTA U
pEUICHHS TPOTHBOPEUUN MEXKY HOBBIMH (DAKTAMU M TEOPETHUECKUMHU MPEANOCHUTKAMH, OCO3HAHUE
POJIM XMMHH B PEIIEHUHU 3KOJOTMYECKUX MPOOJIeM, a TaKKe MpodsaeM cOepexeHHs SHEpreTHY ECKUX
pECYpPCOB, ChIPbs, CO3JJaHUS HOBBIX TEXHOJOIMH U MAaTEpUAJIOB.

B nnane pemienus 3amad BOCHUTAHUSA, Pa3BUTHS U COIMATM3ANUKA OOyYarOUIMXCS MPUHSATHIE
MpPOrpaMMOi MO XHMHH TOAXOIbl K OMPENCICHUIO COJACPKaHWS W TIOCTPOCHHUS IpenMera
MpeaycMaTpuBalOT (GOPMHUpPOBAHUE YHHBEpPCAJbHBIX Y4YEOHBIX JCWCTBUIA, HMEIOLMX 0a30BoOe
3HAauYEHHE IS PA3IMYHBIX BUAOB JACSITEILHOCTU: pPelIeHUs MpolieM, MOUCcKa, aHauu3a u 00padboTKu
uH(popMaIuK, HEOOXOAMMBIX JUIsI TPUOOPETEHHUS ONbITa MPAKTUYECKOW U HCCIEeT0BATEIbCKOM
NeSITEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XUMHUH.

B mpaktuke mpernonaBaHusi XdMMUW Kak Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHus, Tak M Ha
YPOBHE CpPEIHEro o0Iero oopa3oBaHusl, PU ONMPEAEICHUH COJEPKATEILHOW XapaKTePUCTUKH IeTe



U3y4eHHUs TMpeAMeTa HaIpaBJI€HUEM IEPBOCTEINIEHHON 3HAYMMOCTH TPAaJAWLUOHHO TPU3HAETCS
(¢bopMUpOBaHUE OCHOB XHMHUYECKOM Haykl Kak o0JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MIPAKTUYECKON NeATEeTbHOCTU YEJOBEKa M KAaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOHM KyJbTyphl. C
METOJMYECKON TOUKH 3PEHMsI TAKOW MOAXOJ K ONPEAENICHUIO LIeJiell U3yuyeHusl mpenMera sBIseTcs
BIIOJIHE ONPaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEeHHs TJABHBIMM ILEISIMU H3y4deHHUs MNpeaMera «XuUMHUsS» Ha
6azoBom ypoBHe (10 —11 ki) sBASIFOTCS:

e (GOopMHUpOBAaHHME CHCTEMBl XHUMHYECKHX 3HAHMN KaK BaXHEWIIEH  COCTaBISIONICH
€CTeCTBEHHO-HaYyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOW JIeKaT KJIOYEBHIE MOHATHS,
dbyHIaMeHTalbHble 3aKOHBl W TEOPUHM XHUMHUH, OCBOEHHE $S3bIKa HayKH, YCBOGHHE U
MOHMMaHHE CYIIHOCTH JOCTYHHBIX OOOOIIEHHI MHpPOBO33PEHYECKOr0  XapakTepa,
O3HAKOMJIEHHUE C UCTOPUEH X Pa3BUTHUS U CTAHOBIICHUS;

e (QopMmupoBaHME U Ppa3BUTHE IPEACTABICHUM O HAyYHBIX METOJAX IO3HAHMS BEIIECTB U
XMMHMUYECKUX PEAKIUI, HEOOXOAUMBIX JJIsl HIPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B MUPE
BEIIECTB M XUMHUYECKHX SBJICHHUI, MMEIOLMX MECTO B IPHUPOAE, B IPAKTUYECKOH U
IMOBCETHEBHOM KU3HHU;

® pa3BHUTHE YMEHUU U CIOCOOOB NEATENbHOCTH, CBSI3aHHBIX C HAOMIOJACHHEM M OObSICHEHUEM
XUMHUYECKOTO JKCIHEpPUMEHTa, COONIOJeHHEeM TMpaBuUil O€30MacHOro obpamieHus C
BEIIECTBAMHU.

Hapsny c stum, comepikarenbHasi XapaKTepUCTHUKa LeJe W 3a1ad HM3ydyeHHs IMpeaMeTa B
mporpaMme Mo XWMHUU YTOYHEHAa M CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMU MPHOPHUTETAMHU B
cuctemMe cpenHero odmero oopasoanus. CerogHsi B MPEMOJABAHUM XUMHH B OOJbIIEH CTENEHU
oTAaércs MpeanovYTeHnue NPakTUYECKO KOMIIOHEHTE COfiep KaHMsl 00yUYEeHUs], OpUEHTHPOBAaHHON Ha
MOJITOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIaIeioero He HabopoM 3HaHUH, a
(GYyHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCOOAMM M YMEHHUSIMH aKTUBHOT'O MOJYYeHHs 3HaHUU U
MIPUMEHEHUS X B peasIbHOM KU3HU JJIsI pElIeHUs TPaKTUYeCKUX 3ajad.

B cBsi3u ¢ 3TUM npu U3yueHUH NpeaMera «XUMHUS» TOMUHHUPYIOIIee 3HaYeHHEe TPHOoOpeTaoT
TaKue LeNU U 3a7a4H, KaK:

aganTanus oOy4yaroUMXxcs K yCJIOBUSM AMHAMHMYHO Pa3BUBAIOILErocs Mupa, (GopMUpOBaHUE
MHTEJUIEKTYaJbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K €aMOOOpa30BaHHUIO, COTPYAHHUYECTBY,
CaMOCTOATENIFHOMY TMPHUHSITHIO TPAMOTHBIX PEIIEHHMH B KOHKPETHBIX IKU3HEHHBIX CHTYalMsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

dbopMupoBaHre y 00y4aIOMIUXCs KIIFOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIUI), UMEIOIIUX
yHHUBEpCaJbHOE 3HAauYeHHE MJI1 Da3JIMYHBIX BUIOB JACSITEIbHOCTU: peHIeHHs MpobdieM, MOoucKa,
aHanmu3a W 00paboTku HHGOpMAIUU, HEOOXOAUWMBIX Uil MPUOOPETEHUs OMbITa AESITeIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XKHOE MECTO B TO3HAHUM XHMHM, a TaKkKe [Js OIECHKH C MO3UIUi
HKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMUUYECKUX MPOIECCOB Ha OPraHu3M
4eNoBeKa U MPUPOAHYIO CPENy;

pa3BUTHE TO3HABATENILHBIX WHTEPECOB, WHTEIJICKTYalbHBIX M TBOPYECKHUX CIOCOOHOCTEH
o0yyarommxcs: CIOCOOHOCTH CaMOCTOSATENbHO MPHOOpETaTh HOBBIE 3HAHMS 10 XUMHHU B
COOTBETCTBUM C XU3HEHHBIMU MOTPEOHOCTSAMH, HCIOJb30BaTh COBPEMEHHbIE WMH(OPMALMOHHbBIE
TEXHOJIOTMM JJIsl TIOMCKAa M aHalu3a y4eOHOW M Hay4HO-TIOMYJISpHOM HH(pOpMaluu XUMUYECKOTO
COZIepKaHUS;



dopMHUpoBaHHE U pa3BUTHE y OOYYAIOIIMXCA ACCOLUATUBHOIO M JIOTUYECKOTO MBILIUICHHUS,
Ha0JII01aTEIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIUMBI, B YACTHOCTH,
[IpU IUTAHUPOBAHUM U IPOBEACHUU XUMUYECKOI 0 SKCIIEPUMEHTA;

BOCIIUTaHUE y 00yyarommxcs yoex1EHHOCTH B TYMaHUCTHUECKON HaNpaBIE€HHOCTH XUMHUH, €€
BAXHOW pONMM B pEHICHHHM TIJIO0ANBHBIX TPOOJIEM paIMOHATBHOTO IPHPOIOI OJIH30BAHUS,
MOMOJIHEHUSI HHEPreTUYECKUX PEeCypcoB U COXPAHEHHsS MPUPOJHOTO PABHOBECHUS, OCO3HAHMS
HEOOXOUMOCTH OEepeKHOr0 OTHOLICHUS K MPHUPOJE U CBOEMY 3JI0POBBIO, a TaKXkKe MPHUOOPETEHHS
OIbITa MCIOJIb30BAHUSI TMOJIyYEHHBIX 3HAHUM ISl MPUHATHS TPAMOTHBIX PEUICHUH B CHUTYalMsX,
CBSI3aHHBIX C XUMHYECKUMHU SIBJICHUSMH.

B yuebHOM muaHe cpeaHero obuiero oOpa3oBaHMs HpeaMeT «XUMHs» 0a30BOr0 ypoOBHS
BXOJUT B COCTaB MpeAMETHOMN o0nactu «EcTecTBEeHHO-HAayUHbIE TPEAMETHI.

OOmee 4HCIO YacoB, OTBENEHHBIX IS M3yYEHHUS XHMHHM, Ha 0a30BOM YypOBHE CpEIHET O
obmrero odopazoBanus, coctaBiser 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kmacce —
34 yaca (1 vac B Heneo).

COILEPXXAHUE OBYYEHUA

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnveckne 0CHOBBI OPraHN4YeCKOM XMMHHU

IIpenmeTr oOpraHuM4eckol XMMHH: €€ BO3HUKHOBEHHME, Pa3BUTUE W 3HAYEHUE B IOJYYEHUU
HOBBIX BEIIECTB U MaTepuayioB. Teopus cTpoeHUus opraHuueckux coenunenui A. M. bytnepona, eé
OCHOBHBIE TOJOKeHHsI. CTpyKTypHBbIE (HDOPMYIIBI OPraHMYECKUX BEHIECTB. | OMOJIOTHS, H30MEpHSs.
XUMHUYECKasl CBSI3b B OPraHUYECKUX COEAUHEHUAX — OJMHAPHBIEC U KPATHBIE CBA3H.

[TpencraBinenne o kimaccUpUKAUK OPraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHudeckux
COCMHEHUN (cucTeMaTuyecKasl) U TPUBHAJIbHBIC Ha3BaHUs BAXKHEUIIMX MpEACTaBUTENEH KIJAcCOB
OpPraHUYECKUX BELIECTB.

OKCIEepUMEHTAIbHBIE METOAbl M3YYEHHs BEUIECTB M UX MPEBPALICHUN: O3HAKOMJIEHHE C
oOpa3liaMM OpraHMYecKUX BEIIECTB M MaTepuajaMM Ha HMX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHWYeCKUX BEIIEeCTB, HAOIIOJEHNE U ONMHUCAHHE JIEMOHCTPAI[MOHHBIX OMBITOB MO MPEBPAIICHUIO
OpraHWYeCcKUX BEILECTB MPU HarpeBaHuu (IJIaBjiIeHHe, O0yTIIMBaHUE U TOPEHUE).

Yriaesoaopoabl

AJNKaHBI: COCTaB U CTPOEHHME, TI'OMOJOTMYECKUH psAa. MeTaH M 3TaH — mpocTerime
IIPEJCTAaBUTENIN AJKAHOB: (pU3MUECKHEe M XUMUYECKUE CBOMCTBA (peakUMM 3aMEIlEeHUs U TOPEHHUs),
HAaxO0XJE€HUE B IPUPOAE, IOJTYyYECHUE U IPUMEHEHUE.

AJKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTHUYECKUI pAf. DTWJIEH M NPONUJIEH — IpocTeiine
NPEJCTaBUTENIM aJKEHOB: (u3Mueckue M XUMUYECKHEe CBOMCTBa (peakuuu T'HAPUPOBAHUS,
raJIoreHupoBaHus, TUAPATALMH, OKUCICHHS U TTOJUMEpU3aliH ), TOJTyYeHHE U IPUMEHEHUE.

Ankanuensl: Oyrtamuen-1,3 u wmetwiOyrtagueH-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE
cBOMCTBa (peakus nonuMmepusanun). [loayuyeHne CHHTETHYeCKOro Kayuyka U pe3uHbl.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHUECKUHN PSll. AIETUIICH — MPOCTEUIINi
MPEJCTaBUTENIb AJKHMHOB: COCTaB, CTpOeHHE, (u3nueckne M XHMHUYECKHE CBOWCTBAa (peakiuu
TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THApPATAIUU, TOPEHUS), TIOJTyUYE€HUE U IPUMEHEHUE.

Apenbl. beH3on: cocrtaB, cTpoeHHE, (QH3UYECKHE UM XHMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUSI M HUTPOBAHUS), IOJydyeHHWE W TNpuMeHeHue. Tonyon: cocmas, cmpoeHue,



Quzuueckue u xumuueckue ceolucmea (peakyuu 2ani02eHUpOSanus U HUMPOBAHUs), NOJYYeHue U
npumenenue.  TOKCMYHOCTb  apeHOB. [ eHeTWyeckas  CBsI3b  MEXIY  YIVIEBOJOpPOAAaMH,
MIPUHAJJICKAIMMHA K Pa3IHYHBIM KJIaccaM.

[TpupoaHbIC UCTOYHUKU YIJIEBOAOPONOB. [IpUpOAHBIA Tra3 W NOMyTHBIE HEPTSIHBIC Ta3bl.
Hedts u e€ mpoucxoxaenue. CrocoOsl nepepaboTku HedTH: meperoHka, KpeKHHr (TePMHUYECKUH,
KaTaquTU9ecKuil), muponu3. [IponykTel mepepaboTku HEDTH, UX TPUMEHEHUE B TIPOMBIIIUIEHHOCTH U
B ObITy. KaMeHHBII yTroib ¥ TPOAYKTHI €ro mepepadoTKH.

DKCIIepUMEHTAILHBIE METOJbl WM3y4YEHHUsS BEIIECTB W HMX MPEBPAIICHHI: O3HAKOMIICHHE C
o0pa3mamMu TiacTMacc, KaydykKoB M pe3uHbl, koutekuuu «HedTs» u «Yroiby», MomenrpoBaHUE
MOJIEKYJT YTJIEBOJOPOIOB M TaJIOT €HOIIPOU3BOIHBIX, TPOBECHUE MPAKTUICCKOU PAaOOThI: TOTydeHHE
STHJICHA U U3YYCHHUE €r0 CBOMCTR.

Pacuérnblie 3amaun.

Bbruncnenus 1no ypaBHEHUIO XMMHUYECKO peakuuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO
BEIIECTBA WM MPOIYKTa PEAKIUU [0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB UJIM MPOYKTOB PEAKIIUH).

Kucsiopoacoaep:xamue opranu4eckue coeinHeHUs

[IpenenbHble ONHOATOMHBIE CHOUPTHI. MeETaHOA W 3TAHOJ: CTPOEHHE, (QU3UUYECKUE U
XMUMHUYECKHE CBOMCTBa (peakuuu C aKTUBHBIMH MeETaJlJlaMH, TaJOr€HOBOIOpPOJaMHU, TOPEHHUE),
IIpUMeHeHue. BoropoaHble CBA3M MEKAY MOJIEKYJIaMH CIUPTOB. JlelicTBME METaHOIa U 3TaHOJa Ha
OpraHu3M YeJloBeKa.

MHoroaToMHbl€ COUPTHI. DTHIICHTJIMKOJb U TJIMLEPUH: CTPOCHUE, PU3NUECKHE U XUMUYECKUE
cBoOMcTBa (B3aUMOJIENCTBUE CO IIETOYHBIMU METaJlJIaMH, KaueCTBEHHAs! peaklis Ha MHOIOaTOMHBIE
cnupThl). [leficTBre HA opraHu3M YenoBeka. [[puMeHeHne riauiepruaa U 3TUJICHT JTUKOJIS.

®eHoun: cTpoeHHE MOJEKYIbl, (pru3nueckne U XUMUYeckue cBoiicTBa. TOKCHYHOCTH (eHona.
[Tpumenenue penona.

Anbaeruasl U kemonwvl. DopManbaerui, aleTaabAeru: CTpoeHue, GU3NIECKue 1 XUMHUECKIE
CBOMCTBA (peakLUU OKHUCIEHUS M BOCCTAHOBJICHMS, KadECTBEHHBIE pEAKLMH), MOJYyYEHUE U
IIPUMEHEHUE.

OOHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHCIOTHl. MypaBbHHAs W yKCyCHash KHCIJIOTHI:
cTpoeHue, pu3ndecKue U XMMUYECKUE CBOWCTBA (CBOMCTBA, oOIIMe ISl Kilacca KUCIOT, PEeaKIHs
sTepuuKanuu), TmojyueHue u mnpuMeHeHue. CTeapuHOBasT ¥ OJIEMHOBAs KHCIOTHI Kak
MPECTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbljla KaK COJHM BBICIIMX KapOOHOBBIX KHCJIOT, UX
MoIoLIee 1eWCTBHE.

Cnoxuble 3¢uUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIpONU3 CIOXHBIX 3(UPOB.
Kupsl. I'unpommus xxupos. [Ipumenenue ;xupoB. bruonornueckas posb KAPOB.

VYrneBonpl: cocraB, KjiaccuUKalus yrieBoJoB (MOHO-, TU- ¥ MoiMcaxapujel). ['moko3za —
MIPOCTEUIINI MOHOCAaxXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJNbl, (U3MYECKHE U XUMHUYECKHE
cBoiicTBa (B3ammozeiictBue ¢ ruapokcuaom meau(ll), okucnenne aMMuadyHBIM PacCTBOPOM OKCHJA
cepebpa(l), BoccraHOBiIeHHME, OpOKEHHE TIIFOKO3bI), HAXOKIACHHWE B TPHPOIE, NPUMCHEHHE,
6uonoruueckas poib. PotocunTe3. pykTo3a Kak H30MeP TIIHOKO3BI.

Kpaxman u nemnono3a Kak NpupojaHble noiaumepbl. CTpoeHue Kpaxmania M LEeJUTHOJIO3bI.
dusnyeckre U XMMUYECKUE CBOWCTBA KpaxMalia (THAPOJIN3, KAaUECTBEHHAs PEAKIMSI C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB M MX INPEBpalleHUil: IPOBEICHHUE,
HaOJI0/IeHNE U ONMMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CHHPTOB, KAUECTBEHHBIC PEAKLIUU
OJTHOATOMHBIX CHHUPTOB (OKUCIeHHEe J3TaHoda okcuaoM Meau(ll)), MHOroaTroMHBIX CHOUPTOB
(B3aumopeiictBue rauiepuHa ¢ ruapokcunom Mmenu(ll)), anpaerugoB (OKuCIEHHME aMMHAYHBIM



pactBopoM okcuzaa cepebOpa(l) m rugpoxkcugom Memu(ll), B3aumopelicTBue Kpaxmajga C HOAOM),
IIPOBEJICHNE IPAKTHUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KU CJIOTHI.

Pacuérnsle 3anaun.

Bbruncnenus 1no ypaBHEHUIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJMYEeCTBa UCXOAHOIO
BEIIIECTBA WJIM MPOAYKTA PEaKLUU 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OIHOI'O U3 MCXOTHBIX
BELIECTB UJIM IPOJYKTOB PEAKLIUN).

AzoTcoaepxalie opraHM4eckue COeIUHEHMS.

AMMHOKHUCIIOTH Kak aM(oTepHbIe OpraHudeckue coequHeHus. dusnyeckue U XUMHUECKHE
CBOMCTBAa aMUHOKHCJIOT (Ha IIpuMepe MniKHa). bruonornuyeckoe 3HaueHHEe aMUHOKHUCIIOT. [lenTuab.

benku kak mNpUpoOnHBIE BBICOKOMOJEKYJSpHbIe coenuHeHus. IlepBuuHas, BTOpUYHAs U
TpeTU4yHasi CTpyKTypa OenkoB. XHWMHUYECKHE CBOHCTBAa OCNKOB: THUAPOJU3, JAeHaTyparus,
KauyeCTBEHHbIE PeaKIIUU Ha OEJIKu.

DKclepuMeHTaJIbHbIE METOJbl W3y4YeHMsI BEIIECTB M MX MpEBpalleHuil: HaONoJeHHe U
OIMCaHUe JEMOHCTPALIMOHHBIX OIBITOB: JeHATypalus OeJIKOB MpHU HarpeBaHWU, I[BETHBIE PEAKIUU
OEJIKOB.

BbicokomoiieKky/IsipHbIe COeJUHEHUSI

OCHOBHbIE TMOHSTHSI XMMHMHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHHM: MOHOMEp, IOJUMeEp,
CTPYKTYpPHOE€ 3BEHO, CTENEHb MOJMMEpPU3aLuU, CPEeHsAs MOJeKysipHas Macca. OCHOBHbIE METO/IbI
CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEpHU3aLis U MOJIUKOHIEHCALIHSL.

OKCIepUMEHTAJIbHbIE METOJbl W3Y4YEHHs! BEIIEeCTB M HMX IPEBPALICHHUI: O3HAKOMJICHHE C
o0pa3uamMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaY4YKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXOpeAMETHBIX CBs3€H NpU HU3Y4E€HHUHM OpraHudeckod xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U TOHATHA,
ABJIIOIIMXCSA CUCTEMHBIMHU AJIs1 OTJEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOr'0 LIUKJIA.

OO0ume ecTeCTBEHHO-HAYYHbIC TIOHATHS: SIBJICHUE, HayYHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOpPHS,
aHanmM3, CHHTE3, KJacCH(UKAIMsA, TEPpHOJUYHOCTh, HAOIIOJCHUE, HW3MEpEeHHEe, HKCIEPUMEHT,
MOJIEJMPOBaHUE.

dusmka: Matepus, dHEprus, macca, aToM, 3JIEKTPOH, MOJEKyJia, YHEpreTHUYeCKUil YpOBEHb,
BEIIECTBO, TeJ0, 00BEM, arperaTHOe COCTOSHUE BellecTBa, (M3NYECKUEe BETMUYUHBI U €IUHUIBI HX
U3MEpPEHU.

buonorus: knerka, opranu3Mm, Ouocdepa, OOMEH BeIIECTB B OpraHusme, (GOTOCHHTE3,
OMONIOrMYecKy aKTUBHBIE BellecTBa (OeKH, YTIIeBOAbI, KUPBI, PEPMEHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TOPOABI, TOJE3HbIE HCKOMAaeMbl€, TOIUIUBO, PECYPCHI.

TexHosiorus: MUUIEBbIE MPOJYKThI, OCHOBBI PALlMOHAJBHOIO IUTAHMS, MOIOLIME CPE/ICTBa,
JIEKapCTBEHHbIE M KOCMETHMYECKHUE IIpenaparbl, MaTe€puajabl U3 HUCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIAA N HEOPTAHUYECKASA XUMUSA
TeopeTuyeckue 0CHOBbI XUMUM

Xumudeckuii  dnmeMeHT. AToMm. Sapo atoma, W30TOmBL.  DIEKTPOHHAs  00OJIOYKA.
DHepreTuueckue YpOBHHU, MOMYyPOBHU. ATOMHBIE opOuTaiu, S-, pP-, d- smemeHTbl. OCOOCHHOCTH



pacripenesieHust 3JEKTPOHOB IO OpOUTaIsIM B aTOMax 3JIEMEHTOB IEpPBbIX UYETBIPEX IEPUOIOB.
DneKTpOHHAas KOH(QUTrypalus aTOMOB.

Ilepnonnuecknii 3akoH u Ilepmonmueckas cucrema xumuueckux osnemeHTos J[. .
MenneneeBa. CBsi3p NEpUOANYECKOrO 3aK0HA U [lepnoanyecKkoi cucTeMbl XMMUYECKUX HJIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHOW TEOpHEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHMYECKHX 3JE€MEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIAM U
nepuoaaM. 3HaueHne NepuoJUIECKOro 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenne BemiecTBa. XHUMHUUYECKas CBsS3b. BHIBI XUMHUYECKOM CBsA3M (KOBaJieHTHas
HEeNOJSIpHAsT W TIOJSIpHAs, WOHHAs, MeTallmueckas). MexaHu3Mbl 00pa3oBaHUS KOBaJICHTHOMN
XUMHUYECKOM cBsi3u (OOMEHHBI M JOHOPHO-aKIENTOpHbIN). BomopogHas cBsi3b. BaneHTHOCTD.
OnexTpooTpuaTenbHOCTh. CTeneHb OKUCIeHNs. FOHBI: KAaTHOHBI U aHUOHBI.

BemecTtBa MOJIEKYJIIDHOTO M HEMOJIEKYJIIPHOTO CTPOEHMsS. 3aKOH IOCTOSHCTBA COCTaBa
BelleCTBA. THNbl KPUCTAUIMYECKUX PEIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUTNYECKOU PEMIETKH.

[lonsTe o nucnepcHbIX cucteMax. VICTHHHBIE M KOJJIOMJIHBIE pacTBOpbl. MaccoBas 10Js
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HoMmeHknaTypa HeOopraHMYeCKUX BEIIECTB.
I'enernueckas CBA3b HEOPraHUYECKUX BEUIECTB, IIPUHAISKAIIMX K Pa3IMIHBIM KJIaccaM.

Xumnueckast peakuus. Knaccupukanuss XMMHYECKHUX peakUuidl B HEOPraHWYeCKOoW U
OPraHMYECKOM XUMHUHU. 3aKOH COXpPaHEHUS MacChl BELIECTB, 3aKOH COXPAHEHMS M IPEBpALICHUS
SHEPrUHU IIPU XUMHUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTHMble pEaKIMHU.
Xumunueckoe paBHoBecue. DaKTOphl, BIUSIONIME HA COCTOSHUE XUMUYECKOro paBHoBecus. [IpuHuun
Jle Llatenbe.

Onektponutuueckass aucconuanusa. CunbHble U cnalOble 35ekTpoinuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpasibHasl, ETOYHAs.

OKHCIUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

DKcnepuMeHTaJIbHbIE METO/IbI H3yUEHHs BEIIECTB U UX MPEBPALIEHHUI: JeMOHCTpaus TaOIIHI
«Ilepuonnueckas cucreMa xumuueckux osiaeMeHToB JI. M. Menzaeneesa», usydeHue Mopeneu
KPUCTAJUIMYECKUX PEIIETOK, HAONIOJeHUEe M OINHCaHUE JIEMOHCTPALMOHHBIX U Ja0OpaTOPHBIX
OMBITOB (pa3yioKeHHWE MEPOKCHIAa BOAOPOJAA B MPHUCYTCTBUU KaTalau3aTopa, OMpPENEJICHHUE CpPEeIbl
pacTBOPOB BEIIECTB C IOMOUIbIO YHUBEPCAIBHOTO HMHAMKATOpA, PEaKLUUW HOHHOTO OOMeEHa),
MpOBEJCHUE TMpaKTUYecKol paboTel «BiusHME pa3nuYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKuum».

Pacuérnsle 3anaun.

Pac4érel MO0 ypaBHEHMSAM XUMUYECKHX PEAKLHU, B TOM YHUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Tsl ¢ MCIOJIB30BAHUEM ITOHATHS «MACCOBAs 10JIS BELIECTBAY.

Heoprannyeckasi Xumusi

Hemerasusl. [lonoxxenne HemeramioB B [lepuoandeckoi cucreMe XUMHYECKUX 3JIEMEHTOB /[I.
W. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. PU3NYECKUE CBOWCTBA HEMETAIIOB. AJUIOTPONUS
HEMeTaJUI0B (Ha MpuMepe KUcaopoaa, cepsl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOWMCTBA BAKHEHIIMX HEMETa/ioB (TaJOreHOB, cepbl, a3oTa, (ocdopa,
yriepoga U KpeMHHsS) U UX COCIMHEHHH (OKCHIOB, KHUCIOPOACOAEPKAIIUX KHUCIOT, BOJIOPOIHBIX
COCTMHEHUM ).

[IpuMeHeHn e BAXKHENIIMX HEMETAJIOB U UX COCIUHEHHUI.



Merannsl. [lonoxenne meraiioB B [lepuoanueckoit cucreme xumuueckux snementon 1. U.
MenneneeBa. OCOOEHHOCTHM CTPOCHHUS DJIEKTPOHHBIX 000J04eK aTomMoB MerayuioB. OOmmue
¢usnyeckue cpoiictBa MeTayyioB. CIUIaBbl METaUIOB. DJIEKTPOXUMUYECKUH psJi HANpPsKEHUH
METaJIOB.

XUMHUYECKHEe CBOWCTBA BaXKHEHIIINX METAJUIOB (HaTPUM, KaJIui, KaJbllUi, MarHui, alFOMUHUH,
LUHK, XPOM, 5K€J1€30, MeJlb) U UX COCAMHEHUH.

OO6mmue crocoObl momy4eHus MeTasuioB. [IpuMeHeHrne MeTamioB B ObITY I TEXHHKE.

DKCnepUMeHTaIbHbIE METOAbl U3yUEeHHs BELIECTB U UX MpEBpaLIeHUM: H3ydeHUe KOJIEKIUU
«MeTanbl U CIIaBbl», 00Pa30B HEMETAJIJIOB, PEIICHUE IKCIIEPUMEHTANIbHBIX 3aja4, HA0I0IeHnEe U
OINKMCAaHME JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aWMOCHCTBUE TUIPOKCUIA ATFOMUHUS
C pacTBOpaMH KHUCJIOT U ILIeJI0Yei, KaUeCTBEHHbIE peaKli Ha KATHOHBI METAJIIOB).

Pacuérnblie 3amaun.

Pacuérbl maccel BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO M3 YYacTBYIOUIMX B PEaKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMus 1 )KU3Hb

Ponp xumMuu B obOecriedeHHWH HKOJIOTHYECKOM, SHEPreTHUECKOW W TMHUIIEBOM 0e30IacHOCTH,
pa3BUTHN MeAUIMHBL [[oOHSATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenust 06 OOIMMX HAYYHBIX MPUHIUIMAX MPOMBIIUICHHOTO MOJYYEHUS BaKHEUIINX
BEILECTB.

YenoBek B MHUpE BEIIECTB W MaTEpUaJiOB: BaKHEHIIME CTPOUTENbHBIE MaTEpUaJIbl,
KOHCTPYKIMOHHbIE MaTepualibl, KpacKd, CTEKIO, KepaMHKa, MaTepuajbl JJs 3JIEKTPOHHUKH,
HAaHOMAaTEpUaIbl, OPTaHMYECKUE U MUHEpATIbHBIC yI0OpEHHS.

XuMHS ¥ 310pOBbE YENIOBEKa: MPaBuila UCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENapaToB, MpaBuiia
0€30I1acHOT'0 M CIIOJIb30BAHUS MTPETIAPATOB OBITOBOW XMMHH B MTOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanusanuss MeXIpenMeTHBIX CBsI3€ MpU U3y4eHHM O0Ileld M HeopraHuyeckol Xxumuu B 11
KJIACCE OCYIIECTBIISIETCS YEpe3 MUCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAY4YHBIX MOHSATHH, TaK U
MOHSATUH, SIBJISIONIMXCS CUCTEMHBIMH JIJIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEeHHO-Hay4YHbIE MOHATHA: HAay4YHBIH (akT, TUMOTE3a, 3aKOH, TEOPUs, aHAJU3,
CHHTE3, KJIacCH(DUKaLUs, TePUOAUYHOCTD, HAOIOJEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAaHUE, U3MEPEHUE,
SIBJICHUE.

®duzuka: Marepus, 3HEprus, Macca, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
pPaZMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYEeCKHil ypOBEHb, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSIHUE BEIIECTBA, PU3NYECKUE BEIMYUHBI U €UHULIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: knetka, opranusM, 3KkocucremMa, ouochepa, MaKpo- 1 MUKpPO3JIEMEHThI, BATAMUHBI,
0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuUHEpasbl, TOPHbIE TOPObI, 10JE3HbIE UCKOIIAEMBbIE, TOIJIMBO, PECYPCHI.

TexHosorusa: XuMUYEcKash MPOMBIILIEHHOCTb, METAJTYPrus, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHaJIoB, CEJIbCKOXO035MCTBEHHOE IIPOU3BOJICTBO, nuIieBas M POMBIIIIICHHOCTD,
(dapManeBTHYeCKasi MPOMBIIIEHHOCTh, MPOU3BOICTBO KOCMETHYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTE€PHUAJIOB, 3JIEKTPOHHAS TPOMBIIIIEHHOCTb, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 XMMHUN HA BA30BOM
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHNA



JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00y4YaIOIUMHUCS TPOTPaMM
cpeaHero ooOmero oOpa3oBaHusl (JMYHOCTHBIM, METANpPEAMETHbBIM U HpeAMeTHbIM). HaydHo-
METOJMYECKON OCHOBOH I pa3paboTKH MIAaHUPYEMBIX PEe3yJIbTATOB OCBOCHHS MPOTPaAMM CPETHETO
ob1rero o0pa3oBaHUs ABISETCS CHCTEMHO-/IEATEIbHOCTHBIN TOIXO/.

B cooTBeTCTBMM C CHUCTEMHO-IEATENLHOCTHBIM IOJXOJOM B CTPYKTYpE JHMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpenMeTa « XUMHS» Ha YPOBHE CPEIHEro oOmiero o0pa3zoBaHUS BbIIEICHBI
CIIEYIOLINE COCTABIISIOLIHE:

OCO3HAHME OOYYAIOUUMHUCA POCCHHUCKOW TpakJIaHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHHIO;

HaJM4re MOTHBAIMH K 00yYEHHUIO;

[[eJIEHANIPaBIEHHOE pa3BUTHE BHYTPEHHUX YyOEXKIEHUN IUYHOCTH Ha OCHOBE KJIFOYEBBIX
LEHHOCTEH U MCTOPUYECKUX Tpaauluii 0a30BOI HAYKH XHUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYyYalolUXCs PYKOBOJICTBOBATHCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, [PUCYIIMMH  LIEJIOCTHOM  CHUCTEME XHMHUUYECKOIO
o0Opa3oBaHus;

HaJM4He MPAaBOCO3HAHUS YKOJOTHIYECKON KYJIbTYPhl U CIIOCOOHOCTH CTAaBHUTh LIENTU M CTPOUTH
YKU3HECHHBIE TUIAHBI.

JInaHOCTHBIE PE3yIbTaThl OCBOCHHUS IIPEeIMeTa « XUMHUSD JOCTUTAIOTCS B AUHCTBE YU4COHOU U
BOCIUTATEIBHOW JEATEBHOCTH B COOTBETCTBUU C T'yMaHUCTHYECKUMH, COIIMOKYJIbTYPHBIMU,
JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMU U HJealaMd POCCHUUCKOrO TpaXkJIaHCKOro O0OIIecTBa,
NPUHATBIMH B OOIECTBE HOPMaMU M TpPaBUJIAMH MOBEIEHUS, CIOCOOCTBYIOUIMMH IIPOI[eccaM
CaMOII0O3HaHUsl, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH 00Yy4arOLUXCsl.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHUS TMpeaMeTa «XHUMHUS» OTPakalT CHOPMHPOBAHHOCTH
OIBbITA TIO3HABATENLHOW M MPAKTUYECKON JIEATEIHbHOCTH OOYYArOIIMXCS MO pealin3alii MPUHSITHIX B
00IIeCTBE IIEHHOCTEH, B TOM YHUCJIE B YACTHU:

1) rpa:knaHCKOro BOCIIUTAHUS

OCO3HAHMSI OOYYAIOIIMMHCS CBOMX KOHCTHTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, YBaXKCHHS K
3aKOHY W TIPABOMOPSIKY;

IIPEICTABICHUS] O COLMAIBHBIX HOPMax M IMPaBWIAX MEXJIMYHOCTHBIX OTHOLIEHHH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIbHOCTH MPHU CO3JaHUU Y4YEOHBIX MPOEKTOB,
pelieHuu yueOHBIX U MTO3HABATEeNbHBIX 3aJ1a4, BBIMOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh U TPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTHI APYTHX MPU
aHaJM3€e PA3IMYHBIX BUAOB YICOHOU AesSTEITbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS .

[IEHHOCTHOT'O OTHOIICHHS K UCTOPUYECKOMY M HAyYHOMY HACIIEANIO0 OTCUECTBEHHON XUMUU;

YBa)XEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPHHU M MPAKTHUYECKOTO MPUMEHEHHS XUMHH,
OCO3HAHMS TOT'0, YTO JOCTIKCHHSI HAYKH €CTh PE3YJIbTAT JUIMTEILHBIX HAO0ICHUN, KPOMOTIMBBIX
9KCIIEPUMEHTAJIbHBIX [TOMCKOB, TOCTOSIHHOI'O TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTUBOB B TIONyYEHUH U MOCIEAYIONIEM aHaTn3e HHPOPMAITIH O
MEePEIOBbIX IOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHONW XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOI0 TOBEACHUS;



CIOCOOHOCTH OLIEHUBATh CUTYallUU, CBSI3aHHBIE C XMMHYECKHUMH SIBICHUSAMM, U MPUHUMATH
OCO3HaHHbIE pPELEHUs], OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

FOTOBHOCTH OLIEHUBAaTh CBOE IOBEJEHME W IMOCTYNKHM CBOMX TOBAapUIIeH € MO3MLMIMA
HPaBCTBEHHBIX U MIPABOBbIX HOPM U OCO3HAHHE MOCIIEACTBUI 3TUX TOCTYIIKOB;

4) dpopMHupOBaHHS KYJIbTYPHI 310POBbS:

MOHWMAaHUS IEHHOCTEH 30pOBOrO0 H 0Oe3omacHoro odOpasza KH3HH, HEOOXOTUMOCTU
OTBETCTBEHHOI'O OTHOIICHHUSI K COOCTBEHHOMY (PM3UYECKOMY M IICHXUYECKOMY 370POBBIO;

COOJIIOZICHNS TTPaBUII 0€30MacHOr0 OOPAIIeHNUs C BEIIECTBAMU B OBITY, TOBCETHEBHOMN JKU3HU U
B TPYJOBOM IEATEIBHOCTH;

MOHMMaHHUs EHHOCTH MPAaBUJI MHIMBUIyaJIbHOTO U KOJUIEKTUBHOI'O OE€30MaCHOr 0O MOBEEHUS B
CUTYaIUIX, YTPOXKAIOUINX 3JOPOBBIO U KU3HHU JIIOJIEH;

OCO3HAHUSl TOCIEACTBUA M HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHUS aJIKOTOJs,
HapKOTHUKOB, KypeHHUs);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4yeOHO-MCCIE0OBATEIbCKOW  JIESATEIbHOCTH,
OOILIECTBEHHO I10JIE3HON, TBOPYECKOM U APYIUX BUAAX JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTME€ B PpEHIEHWHM MPAKTUYECKUX 3aJad  COLHaJIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTepeca K MPaKTHYECKOMY M3yUEHHUIO NMpoQecCuil pa3IMyHOro pojia, B TOM YHCJIE HAa OCHOBE
IIPUMEHEHUS PEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUS K TPYAY, JIOASIM TpyJa U pe3ysibTaTaM TPYI0BOH JeATENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHIMBUYadbHOW TpAaeKTOpUM oOpa3zoBaHus, Oynylien
npodeccuu M peanu3alui COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMHUH, MHTEPECOB M MOTpeOHOCTEH 0011IecTBa;

6) 3K0J1I0rMYECKOro BOCIIMTAHMSI:

HKOJIOTMYECKH I1eJIECO00Pa3HOr0 OTHOWICHUS K TNPHPOAE, KaK HMCTOYHHMKY CYIIECTBOBAHMS
’KM3HHU Ha 3emiie;

NOHUMAHMS TJIO0ATBHOIO XapakTepa AKOJOTMYECKHX MpoOJieM, BIHUSHHUS SKOHOMHYECKHUX
MIPOIIECCOB HA COCTOSTHUE NMPUPOIHON U COLUANBHOM Cpebl;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOJNIB30BAHUS JOCTH)KEHUN XUMHM JJIsS pEIIeHUs BOIPOCOB
PaLMOHAIBHOTO PUPOIOTI0JIb30BaAHMS;

AKTHUBHOI'O HENPUSTHUS NEHCTBHH, IPUHOCALIMX BPEA OKPY KAIOLIEH MPUPOJHON cpesie, yMeHHs
IIPOTHO3UPOBATh HEOJIATONPUATHBIE HKOJOIMUECKUE MOCIEICTBUS MPEeIIPUHUMAEMbIX AEHCTBUI U
IPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOH KyJIbTYypbl, OIBITA
NEeSITEIbHOCTH  JKOJOTMYECKOM  HAaIllpaBIEHHOCTH, YMEHHS  pPYKOBOJICTBOBATbCS MMM B
[103HaBaTEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHON IMPAKTHKE, CHOCOOHOCTM U YMEHHUS aKTHBHO
MIPOTUBOCTOSITh UJE0JIOrUU XeMopoOuu;

7) HeHHOCTH HAYYHOI'0 O3HAHHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayK{ ¥ OOILIIECTBEHHOM MPaKTHKH;

NOHUMAHMS CIHEHU(PUKH XUMHHM KaK HayKH, OCO3HaHHMA e€¢ poiau B (GOPMHPOBAHUU
PallMOHATIBHOTO HAaYYHOTO MBIIUICHUS, CO3JaHHM LEJIOCTHOTO MPEICTaBJICHUS 00 OKpYXarollem
MHUpPE KaK O €IUHCTBE IPUPOJIBI U YEIOBEKA, B TO3HAHUM IIPUPOJHBIX 3aKOHOMEPHOCTEW U PELIEHUU
po0JIeM COXpaHEHUs PUPOAHOTO PaBHOBECHUS;



yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUM JJIsl COBPEMEHHON NMBWIM3AIUUA: B €€
I'YMaHUCTUYECKOM HAmpaBIEHHOCTH M Ba)KHOW pOJIM B CO3JaHUM HOBOW 0a3bl MaTepHasbHOM
KYJIbTYpbI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOWUYMBOIO PA3BUTHUS UEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBON U DKOJIOTHUECKOM 0€30MacHOCTH, B Pa3BUTHH MEAHMIIMHBI, 00ECIIedCHUH
YCIIOBH YCIEIIHOTO TPYy/a ¥ KOJIOTHYECKH KOM(POPTHOH KU3HH KaXKIOTO YJieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW  IpaMOTHOCTH: I[OHUMAaHUS  CYUIHOCTH  METOJAOB  ITO3HAHUI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh MOJy4daeMble 3HAHUS JJIs
aHanm3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIIEro MUpa M MPOUCXOASANIUX B HEM U3MEHEHUHN, YMEHUS
nenatb 000CHOBaHHBIE 3aKIIOUEHHUS HA OCHOBE HAYUYHBIX (DAKTOB M MMEIOIIUXCS JaHHBIX C I[EJBIO
MOJYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XUMUUYECKUE 3HAHUS JIJIS1 PEIIeHUs] IpoosieM B
peanbHbIX )KU3HEHHBIX CUTYAIUsAX;

MHTepeca K MO3HAHUIO U HCCIIeI0BATEIbCKON J1eSITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHUI0O M CaMOOOPa30BaHHIO, K
AKTHUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH 10 XMMHUHU B COOTBETCTBUH C )KM3HEHHBIMU TIOTPEOHOCTIMH;

HWHTEpeca K 0COOEHHOCTSM TPy/a B Pa3IMYHbBIX cepax mpodecCHOHATLHON NeTEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbI

MeTtanpenMeTHble Pe3yIbTaThl OCBOCHHS YIEOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CPEIHETO
o01m1ero o0pa3oBaHus BKIIOYAIOT:

3HaUMMbIe i1 (OPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMMXCS MEXKIUCIUTIITMHAPHBIC
(MeXTIpeaMeTHbIE) OO0IICHAYYHBIE TOHITHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
cnenu UKy METONOB TO3HAHMS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBJICHHE, POLIECC, CHCTeMa, HAYYHbIN (haKT, MPUHIIKII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeIOBaHUE, HAOIOIeHEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHeE);

YHHUBEpCcaJbHbIE yueOHbIE JeiCcTBUS (MTO3HABATEIbHBIE, KOMMYHUKATUBHBIEC, PETYJISTUBHEIE),
obecrieunBaromue (GopMHpOBaHHE (QYHKIIMOHATEHONH T'PAMOTHOCTH M COIMAILHOW KOMITETEHIIUU
00y4armuxcs;

CIIOCOOHOCTh 00yJaroumxcst W CIIOJIb30BATh OCBOCHHBIEC MEX IUCIUTITMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIE JEHCTBUS B MIO3HABATEILHOW M COITUAILHOM
MIPaKTUKE.

MetanpenMeTHble  pe3yJbTaThl  OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU  YYECOHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH M PETYJISATUBHBIMU J€H CTBUSMH.

OBRilajieHHe YHUBEPCATBHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€l CTBUSIMH:

1) 0a3oBbIe JIOTMYECKUE TEHCTBUS:

CaMOCTOSATENIbHO  (OPMYJIHMPOBATh M  AKTyaJM3UPOBAaTh MpoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OMpENeNATh I JCITEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUU UX JOCTHIKEHUS,
COOTHOCHTH PE3yJIbTAThI IEITCIILHOCTH C TTOCTABICHHBIMHU LIEJISIMU;

UCIOJh30BaTh TP OCBOCHWW 3HAHWUH TIPUEMBI JIOTMYECKOTO MBINUICHUS — BBIIEIAThH
XapaKTEepHbIC TPHU3HAKK TOHATHA ©W  yCTaHABJIMBAaTh HMX B3aUMOCBS3b, HCIIOJB30BAThH
COOTBETCTBYIOIINE MOHATHUS SISl O0BSICHEHUS OT/ICIBbHBIX ()aKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJI KJIIACCH(PUKAIIMH BEIIECTB U XUMUYSCKHUX PEAKITUI;

yCTaHABIUBATh MPUINHHO-CIICICTBEHHBIC CBS3H MEXKIY U3y9aeMbIMH SBIICHUSMU;



CTPOUTH JIOTUYCCKUEC PACCYKICHUA (I/IHI[yKTI/IBHI)IC, ACAYKTUBHBIC, II0 aHaJ'IOI‘I/H/I), BBISIBJIIATH
3aKOHOMEPHOCTH M HPOTUBOPEYHUS B PACCMATPUBAEMBIX SBJICHUSX, (OPMYIHpPOBATH BHIBOJBI U
3aKJIIOYCHUS;

NPUMCHATL B IIPOLECCCE IIO3HAHUA, HUCIOJB3YCMbBIC B XUMHH CHMBOJHNYCCKUC (3HaKOBI>I€)
MOJIEH, MPEoOPa3oBBIBATE MOJEIBHBIC MPEACTABICHUS — XMMHUYECKUW 3HaK (CHMBOJ) DJIEMEHTa,
XUMHYecKas (opMyIia, ypaBHEHUE XUMUYECKOW peaKkIlMK — IPU PEIICHUU yUeOHBIX MMO3HABATEIBHBIX
U IPAKTHYCCKUX 3aJdad, MNPUMCHATH HA3BAHHBIC MOACJIbHBLIC INIPCACTABICHUA IOJIA BbIABICHUSA
XapaKTEePHBIX MPU3HAKOB N3Y4aEMBbIX BEIIECTB U XUMUYECKUX PEAKLIHM.

2) 0a30BbIe UCCJIEA0BATEIbCKUE TeHCTBHSI:

BJIAACTb OCHOBAMH METOAOB HAYYHOI'O MO3HAHUSA BCIICCTB U XUMUYICCKUX peaKuHﬁ;

(bOpMyHI/IpOBaTB o ciau u 3aJadyu HCCIICOO0OBAaHUA, HUCITOJIB30BAaTh IIOCTABJICHHBIC u
CaMOCTOATEIIBHO C(bOpMy.]'II/IpOBaHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHHWA U OCHOBBI JJIA
(hopMUPOBaHUS TUIIOTE3BI IO MPOBEPKE MPABUIbHOCTH BBICKA3bIBAEMBIX CYKIACHUM;

BJIAJIETh HAaBBIKAMU CaMOCTOSATEIBHOIO IUJIAHUPOBAHUA M TPOBEACHHUS yUYEHHYECKHX
SKCIEPUMEHTOB, COBEPILEHCTBOBATh YMEHHs HAOJIIOAAaTh 3a XOJOM IMPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ynbrat, (opMynmupoBaTh 0000OMIEHUS W BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTAaTOB HCCIIEOBAHUS, COCTABJIATH OOOCHOBAHHBIA OTUET O MPOJETAHHOU
pabore;

proOpeTaTh ONBIT Y4EHUUECKOH MCCIeA0BATENbCKON U MPOEKTHON A TEIbHOCTH, IIPOSBIIATh
CIIOCOOHOCTH M T'OTOBHOCTH K CaMOCTOATCIIbBHOMY IMOUCKY MCTOHOB PCHICHUA NPAKTUYCCKUX 3aa4,
MPUMCHCHHUIO Pa3JIMYHBbIX MCTOJ 0B ITIO3HAHUA.

3) pa6ora ¢c unpopmanmeii:

OPUEHTUPOBATLCSA B PA3IMUHBIX MCTOYHHKAX MHPOpMaNHK (HAYIHO-TIOMYJIIpHAs JUTEpaTypa
XUMHYECKOTO COJepKaHUs, CIpaBOYHbIE MMocoOusi, pecypchl HHTepHeTa), aHaIU3UPOBATH
WH(OPMAITUIO PA3IUYHBIX BUAOB U (DOPM MpEICTaBICHUS, KPUTUIECKU OLICHUBAThH €€ TOCTOBEPHOCTH
U HENPOTUBOPEYNBOCTE;

(GopMyIMpoBaTh 3alpoChl M INPUMEHATh pa3jIMYHbIE METOJbl IpU MOHCKE M 0oTOOpe
nH(pOopMaIu, HeOOXOTUMOM JJIsl BRITTOMTHEHUS YIEOHBIX 3a/1a4 OMPEIeIEHHOTO TUTIA;

HpHOGpeTaTB OIIBIT MCIIOJb30BaHUA I/IH(i)OpMaIII/IOHHO-KOMMyHI/IKaTI/IBHBIX TEXHOJIOTHUHA H
PA3IMYHBIX ITOMUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (GopMy mpencTaBieHHs HHPOpPMALHUU (CXEMBI,
rpaduku, AMarpaMMbl, TaOJIULIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPeCTBA MPH paboTe ¢ XMMHUYECKON MH(pOpMalnei:
MPUMEHSATh MEXIpeAMETHbIE ((PU3NUECKHe M MaTeMaTH4eCKHe) 3HaKd U CHUMBOJIBL, (POPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYPY;

MCIO0JIb30BaTh M PE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISIHOCTH.

OBilaieHHe YHUBEPCATbLHBIMH KOMMYHHKATHBHBIMH €l CTBUSIMU::

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XOJ€ AHAIOra W/WIA TUCKYCCUH,
BBICKA3bIBATH niacu, CI) OpMYJIMPOBATh CBOHU MMPEAIIOKCHUA OTHOCHUTCIIBHO BBIIIOJIHCHUA
MPEAJI0KEHHOM 3a/1a4u;

BBICTYNaTh C MPE3EHTAIlMEN pe3yJbTaTOB I03HABATEILHON JIESITENbHOCTH, MOJYYEHHBIX
CaMOCTOATEIbHO UJIM COBMECTHO CO CBCPCTHUKAMM ITPU BBIIIOJHCHHH XUMHYCCKOI'O SKCIICPUMCHTA,
MPAKTHYECKON paboOThI MO HMCCIENOBAHUIO CBOIMCTB HM3y4aeMBIX BEIIECTB, pealu3alud y4eOHOro
npoekta W (OpPMYIHPOBATH BBIBOABI IO pE3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MyTEM
corjiacoBaHUs HOSI/IHI/Iﬁ B X0J€ O6CY)KI[€HI/I}I 1 00MeHa MHEHUSIMHU.

OB.HaZIeHI/le YHUBEPCAJTBbHBIMHA PEryJsITUBHBIMU HeﬁCTBHﬂMH:



CAMOCTOSITENIHO IJIAHUPOBATh M OCYILECTBIATh CBOK I103HABATEIbHYI J€ATEIBLHOCTD,
ompenenss e€ LeIM U 3aJayd, KOHTPOJIMPOBAaTH U IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
IpejiaraeMblii aJropuT™M JACHCTBUM INpH BBINOJIHEHUHM Y4E€OHBIX M HCCIEAO0BATEIbCKUX 3ajad,
BbIOMpaTh Haunbosee 3(Q(PeKTUBHBIA cIOCOO MX peuieHus ¢ Y4ETOM MOJIyYEHHS HOBBIX 3HAHHMH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH J1€ATEIbHOCTH Ha OCHOBE CaMOaHajIM3a U CAaMOOLIEHKH.

INPEJMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHbIe pe3ysbTaThl OCBOCHUS Kypca «Opranndeckas XUMHUsD OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN O XMMHUYECKOH COCTaBIIAIONIEH €CTeCTBEHHO-Hay4dHOMN
KapTUHBl MHUpA, POJM XUMHUHM B IO3HAHUU SIBIEHUH NpUpPOIbl, B (OPMHUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JHMYHOCTH, €€ (YHKIMOHAJIBHOH TIPaMOTHOCTH, HEOOXOOUMOH sl  pelieHus
IPAaKTUYECKUX 3a7lad M HKOJOIMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO H
IPUPOAHON cpene;

BJIaJICHUE CHCTEMON XMMMUYECKUX 3HAHUM, KOTOpasl BKJIIOYAET: OCHOBOIIOJArarollue MOHATUS
(XMMUYECKMHM  3JIEMEHT, aToM, »JJeKTpOHHas o000JI0YKa aToMa, MOJIEKyJa, BaJlEHTHOCTb,
AJIEKTPOOTPULIATENBHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalIEHHasl), MOJIb, MOJISIpHAs Macca, MOJISIPHBIM 00BbEM, YriIepoJHbI CKeleT, (PyHKIUOHAIbHAS
Ipymmna, paguKail, U30Mepus, H30Mepbl, FTOMOJIOIMYECKUNA PsiJl, TOMOJIOTH, YTI€BOAOPObI, KUCIOPO
U a30TCOJIEpKallle COEIUHEHUSl, MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE
COEIMHEHHSI); TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUsl opranndeckux BemiectB A. M. Bytneposa, 3akon
COXPaHEHHSI MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUH S3bIK XMMUU; MUPOBO33PEHUYECKUE
3HaHUA, JEKallMe B OCHOBE INOHUMAaHUS MPUUMHHOCTM M CHUCTEMHOCTH XMMMUYECKUX SIBJICHUH,
(axTONOrNYeCKne CBEJEHHUS O CBOMCTBaX, COCTaBe, NMOJIYYCHUH W OE30MacCHOM HCIOJIb30BAHUU
BAYKHEHIINX OPraHN4YEeCKUX BEUIECTB B OBITY U IPAKTUUECKOMN IE€ATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTb YMEHUH BBIABJATH XapaKTEpPHbIC NPU3HAKU MOHATHH, yCTaHABIMBATh MX
B3aMMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIME IIOHATUS IIPU OIMCAaHUM COCTaBa, CTPOCHMS H
IPEeBpALICHUH OPraHNYECKUX COCIUHEHUI];

cOPMHUPOBAHHOCTh YMEHUH HCIOIB30BATh XHUMMUYECKYIO CHMBOJIUKY JUIi COCTaBJICHHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIEHHOM) (OpMysa OpraHMYECKUX BELIECTB U
YPaBHEHUI XMMHUYECKMX PEAaKLIMH, U3rOTaBIUBATh MOIEJIU MOJIEKYJ OPraHMYECKUX BEIIECTB IS
WUTIOCTPALMY MX XUMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHHUS;

cOPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh IPHHAIEKHOCTb HM3YUYEHHBIX OPraHUYECKUX
BEUIECTB IO HX COCTaBy U CTPOCHUIO K ONPENENIEHHOMY KJIAcCy/Tpynne COeIuHEHUM
(yrieBonopoasl, KUCIOPOA U a30TCOEepkKallie COSTUHEHHs], BHICOKOMOJIEKYISIPHbIE COEAMHEHN),
JaBaTh MM Ha3BaHuA 10 cucrematuueckoil HomeHkiatype (IUPAC), a Takxke NpUBOAMUTH
TpUBHAJIbHBIE HAa3BaHUS OTIEJIbHBIX OPraHWYECKUX BEIIECTB (STHJIEH, HPOMUIIEH, alleTUJIEH,
STUJIEHTJIMKOJIb, TJIMIEPUH, (EeHOJ, PopMalberull, aleTaibAerui, MypaBbHasi KUCIO0Ta, YKCYCHas
KHCJIOTa, OJIEMHOBAsl KHUCJIOTa, CTEApUHOBAas KHMCIJIOTA, IJII0K03a, (PpyKTO3a, Kpaxmal, LeNIroio3a,
TJIMITUH);

cOPMHUPOBAHHOCTh YMEHHS OINPEAETSATh BUIBl XUMHUYECKOW CBA3M B OPraHUYECKHX
COEMHEHUSIX (OJMHAPHBIE U KPATHBIE);



chOPMHPOBAHHOCTh YMEHHSI TPUMEHSTH IIOJOXKEHUS TEOPUM CTPOCHHS OPraHUYeCKUX
BemectB A. M. BbytiepoBa mnisi 0OBSICHEHHsI 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOEHUST; 3aKOH COXPAHEHMSI MACChl BEIIECTB;

chOpPMHPOBAHHOCTh YMEHUI XapaKTePU30BaTh COCTaB, CTPOEHUE, PU3NUECKHE U XUMHUYECKUE
CBOMCTBA TUIHMYHBIX MPEACTABUTENEH PA3IMYHBIX KJIACCOB OPraHWYECKHUX BeleCTB (METaH, JTaH,
STHUIICH, TPOMHWIIEH, ameTuseH, OytamueH-1,3, metunOyraamen-1,3, OEH30J1, METaHOJ, ATAaHOI,
STUIICHTIIMKOb, TIUIEPUH, (HEHOI, aleTalbIeru], MypaBbHHAs M YKCyCHas KHCIIOTHI, TIIOKO3a,
KpaxmaJ, LeJJI0JI03a, aMUHOYKCYCHasi KHCIIOTa), WILTIOCTPUPOBATh T'€HETHUECKYIO CBSA3b MEXAY
HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XHMHUUYECKHUX PEAKIHMI C HCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyu;

chOpPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh MCTOYHUKH YTJIEBOIOPOTHOTO CHIpbs (HEe(TH,
MPUPOAHBIA Ta3, Yrojb), CIIOCOOBI MX TEpPepabOTKM W MPAKTHUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKu;

cOpMUPOBAHHOCTh YMEHUN MPOBOIUTH BHIYMCIEHHS 10 XMMHUYECKUM YpaBHEHUSM (MaccChl,
00bEMa, KOJIMYECTBA MCXOJHOIO BEIIeCTBA MIIHM MPOAYKTa PEAKIUU MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OAHOI'O U3 UCXOAHBIX BELECTB WU MPOAYKTOB PEAKIUN);

chOpPMHPOBAHHOCTh YMEHUW BIAJAETh CHUCTEMOW 3HAHUN OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHMUSI, MCIOJIb3YEMbIX B XUMHUH MIPH U3YUYECHUHU BEIIECTB U XMMHUUYECKUX SIBIICHUN (HAOIOICHUE,
MU3MEpEHUe, IKCIEPUMEHT, MOJEIMPOBAHKE), MCIOJIb30BaTh CHCTEMHBIC XMMHYECKHE 3HAHUS IS
MPUHATHS PEHICHHH B KOHKPETHBIX >XU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

chOpPMHPOBAHHOCT, YMEHUU COOJIOAATh MpaBUIAa TOJB30BAHUS XUMHUYECKOH MOCYION U
nabopaTopHbIM 00OpYyJOBaHUEM, a TaKXKe MpaBHiia OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHUU C
WHCTPYKITUSMU TI0 BHIMIOJHEHHUIO TA00PATOPHBIX XUMUYECKHX OITBITOB;

cOPMUPOBAHHOCTh YMEHHH TIJIAHUPOBATH M BBINONHATE XUMHUYECKHH OKCIIEPHUMEHT
(mpeBpalieHusi OPraHMYECKUX BELIECTB NpPHU HArpeBaHUH, MOJIy4YEHHE ATUJICHA W HM3YyYEHUE €ro
CBOMCTB, KaUECTBEHHbIC PEaKIMM OPraHMYECKHX BEIIECTB, JIEHATypalus OEIKOB NMpPU HarpeBaHUH,
LIBETHBIE PEaKIUH OEJIKOB) B COOTBETCTBUM C MPABWIIAMU TE€XHUKH O€30MaCHOCTH MPHU OOPAILEHUH C
BEIIECTBAMH U JIA0OpAaTOPHBIM  O0OPYJIOBaHUEM, TMPEJACTABISATh PE3yJbTaThl XUMHUYECKOTO
AKCIIEpUMEHTa B (hOopMe 3amucH ypaBHEHUH COOTBETCTBYIONIUX PEAKIUNA U (POPMYTUPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3yJIbTAaTOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAJIM3UPOBATh XHMHUYECKYIO0 HH(OpMaIuIo,
MOJTy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBoii nHpopMmaluu, UHTepHET U APYyTUX);

c(OpMUPOBAHHOCTh YMEHHI COOJII0IaTh MpaBUiIa SKOJIOTHYECKH 11eJ1eCO00p a3HOr0 MOBEICHHS
B OBITY W TPYIOBOM JEATEIHLHOCTH B IENSAX COXPAHEHUS CBOErO 3JI0POBbS M OKPYKAIOIICH
MPUPOAHON Cpelbl, OCO3HABATh OMACHOCTb BO3JCHCTBUS HA JKUBBIE OPTaHU3MBI ONPEACIEHHBIX
OpPraHMYEeCKUX BeEIIeCTB, MoHUMas cMmbica mokaszatens [IJIK, mosicHsTe Ha mpumepax cmocoObl
YMEHBIIECHUS U TPEIOTBPAIICHHUS NX BPEIHOTO BO3/ICHCTBHS HA OPraHU3M YEIIOBEKa;

JUTsE O0Y4YarOIIMXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBS: YMEHUE MPUMEHSATHh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKHUX SBJICHUI;

JUIA CJENBbIX W CHA0OBHUIAIIMX OOYYalOIIUXCs: YMEHHE HCIOJIb30BaTh Pelibe(hHO-TOYCUHYIO
cucteMy obo3HaueHuit JI. bpaiins s 3anucu XUMUYECKUX GOpPMYI.

11 KJIACC

ITpenmeTHBIE PE3yabTATHI OCBOEHUS Kypca «O011asi 1 HEOPraHUYecKass XUMUsD OTPakaroT:



chOPMHPOBAHHOCTh TPEACTABICHUI: O XMMHUUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOMH
KapTUHBI MHUpa, POJM XMUMHH B TIO3HAHWUU SIBJICHUA NPUPOABI, B (HOPMUPOBAHHH MBIILIICHUS WU
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJbHOM TIPaMOTHOCTH, HEOOXOIMMOW JJisi  pelieHus
MPAKTUYECKUX 3a/7ad M SKOJIOIMYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3J0pOBBI0 U
MPUPOJTHOU Cpeie;

BJIQJICHHE CHCTEMOM XMMHYECKUX 3HAHMUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAralolue MOHITUS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOMTANIM aTOMOB, HOH, MOJICKYIIA,
MOJITb, MOJISIPHBIN 00BEM, BaJICHTHOCTD, DIIEKTPOOTPULIATEIIHPHOCTh, CTETICHh OKUCICHHS, XUMHYEeCKas
CBsI3b (KOBAJICHTHAsl, MOHHAsA, MeETaJuIMuecKas, BOJIOPOJHAs), KPHUCTAUIMYECKas pemETKa, THUIIbI
XUMHUUYECKUX PEAKLUH, PacTBOP, JIEKTPOIUTHI, HEIIEKTPOIUTHI, JIEKTPOJUTUUECKAS] TUCCOLMALINS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKON peaKIMK, XUMHYECKOE PaBHOBECHE); TEOPHH U
3aKOHBI (TEOpHUs AIIEKTPOJUTHUECKON AMccolUanuu, nepuoandeckuii 3akon [[. M. Menpaeneesa,
3aKOH COXPAaHEHHS MacChl BEUIECTB, 32aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPIUU MPU XUMUYECKUX
peaxkuusax), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHH, MUPOBO33PEHY €CKUE 3HAHMS, JIEKAIINE
B OCHOBE MOHHMMAaHHA NPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBICHUH, (aKTOIOTHYECKHe
CBEIEHUSI O CBOICTBaxX, COCTaBe, IMOJYyYEeHHH U OE30MaCHOM HCIOJb30BAaHUHM Ba)KHEHIINX
HEOPraHUYECKUX BEIECTB B ObITY U MPAKTUYECKON JesITEIbHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTb YMEHUH BBIABIATh XapaKTEPHbIC MPU3HAKU MOHSATHH, yCTaHABIMBATh UX
B3alMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHSTUS [IPU OIMCAaHUN HEOPraHUYECKUX BEIIECTB U
UX NIPEBPALCHUN;

c(OpPMUPOBAHHOCTh YMEHHMH HCIOIB30BaTh XUMHUYECKYIO CHMBOJUKY JUIsI COCTaBJIEHUS
(hopMyJ1 BEIIECTB U YpaBHEHUN XUMHUECKUX peaKiuii, cuctemaTnueckyro HomeHkinatypy (IUPAC) u
TpUBHUAJIbHBIE HA3BaHUS OTAEJIbHBIX HEOPraHMYECKHUX BEHIECTB (yrapHbld ras, YIJIEKHCIBIA ras,
aMMHUaK, raiméHasi U3BecTb, HeranéHas H3BeCTb, MUThEBAs CO/la, MUPHUT U JIpYTHE);

c(OPMUPOBAHHOCTh YMEHHI OMPEAENATh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHHUSX Pa3IMYHOIO COCTaBa, BHJ XMMUYECKOW CBSI3U (KOBaJEHTHAsl, MOHHAs,
METaJIJIMYECKas, BOJOPOAHAs) B COEAMHEHUSX, TUN KPUCTAIJIMYECKOH pEIETKH KOHKPETHOIO
BelllecTBAa (aTOMHAas, MOJICKYJISIpHAsl, HMOHHAs, METAJJIMYecKas), XapakTep Cpeasl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COSTUHEHUI;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHWYECKUX BEIECTB IO
UX COCTaBy K ONpeAeNEHHOMY KiacCy/Tpylie COEQMHEHUU (IPOCThle BellecTBAa — METabl U
HEMeTaJUIbl, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCUIBI, COJIN);

cOpMUPOBAHHOCTh YMEHHI PacKpbIBaTh CMbICI Neproanydeckoro 3akona J[. 1. Menneneena
U IEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO0, OOBSICHUTEIBHYIO U TPOrHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHE aTOMOB XMMHYECKHX
anemMeHToB 1—4 nmepuonoB I[lepuonnueckoit cucreMsl xumuueckux 3ynemeHToB . . Menpaeneesa,
UCIIOJIb3Ysl MOHATHS «S-, P-, d-3JEKTPOHHBIC OPOMTANN», «IHEPreTUYECKUE YPOBHH», OOBSCHITH
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHYECKHMX DJIEMEHTOB M MX COEIMHEHHH IO MepuojaMm u
rpynnaM Ilepuonnueckoit cucremel xumudeckux anemenToB . . Mennaeneesa;

chOpPMHPOBAHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEILIECTB Pa3JIMYHBIX KJIACCOB, HOJITBEPKAATh CYIIECTBOBAHUE F'€HETUYECKON CBA3U
MEXAy HEOPraHMYECKMMH BEIECTBAMHU C TMOMOIIBIO YPaBHEHUU COOTBETCTBYIOIIMX XHMHUYECKHX
peakuuii;

cOPMUPOBAHHOCTh YMEHHsS KJIacCU(PHUIIMPOBATH XUMHYECKHE PEAKIUU 10 Pa3IUYHBIM
IpU3HaKaM (YUCITy U COCTaBY pearvpyrolyX BEIIECTB, TENIOBOMY 3(QeKTy peakiuu, u3MeHEHUIO
CTEIEHEN OKMCIIEHUS 3JIEMEHTOB, 0OPAaTUMOCTH PEAKLIUU, yUYACTHIO KaTaIn3aTopa);



c(OPMUPOBAHHOCTh YMEHHMM COCTaBISATh YpaBHEHHUS PEAKLUUN Pa3JMUYHBIX TUIIOB, MOJIHBIE U
COKpalIEHHbIE ypaBHEHUS peaKUuid HOHHOIO OOMEHA, Y4YMThIBas YCJIOBUS, MPH KOTOPBIX 3TH
peaKuuy UAYT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHHMH MPOBOAUTH PEAKIMH, NOATBEPXKAAIOLINE KaueCTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEILIECTB, PAacllO3HABaTh ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIME B
BOJHBIX PacTBOpax HEOPraHMUYECKUX BEIIIECTB;

cOPMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHUCJIHTEIHbHO-BOCCTAHOBHTEIBHBIX
peaKIIHii MOCPECTBOM COCTABIICHUS AIIEKTPOHHOT O OajaHca dTUX PEeaKIIHii;

chOpPMHUPOBAHHOCTh YMEHHUM OOBSCHATH 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOM pPEaKIUU OT
pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PAaBHOBECHS B 3aBUCMMOCTH OT BHEUIHETO
BozzelicTeus (mpunuui Jle [larensbe);

cOpPMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XMMHUECKHE IMPOIIECCHI, JIekKAllue B OCHOBE
MPOMBIIIJICHHOTO TOJYYeHHs] CEepHOW KHCIOTBl, aMMHaka, a Takxke Cc(pOopMUPOBAHHOCTh
MpeAcTaBiIeHud 00 OOUMX HAay4YHBIX NPUHIMIAX W SKOJOTHYECKUX Mpo0jeMaX XUMHUYECKOIrO
MIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS C UCIOIb30BAHUEM MOHITUS «MacCcOBas
7107151 BEILECTBA B pacTBOpe», OObEMHBIX OTHOIIEHUN ra3oB NPU XUMHUYECKUX PEAKLMSIX, MACChI
BElIECTBAa WM 00bEMA ra3oB IO U3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM 00BEMY OAHOIO U3
YYacTBYIOLIMX B PEAKLUU BEILECTB, TEIJIOBOro 3((eKra peakuyu Ha OCHOBE 3aKOHOB COXpaHEHHUS
MaccChl BEIIECTB, IPEBPALLEHUS U COXPAHEHHUS SHEPIUH;

chOpPMHUPOBAHHOCT, YMEHUU COOJIOAATh MpaBUIA TOJB30BAHUS XUMHUYECKOM MOCYION U
nabopaToOpHBIM 00OPYJIOBAaHUEM, a TAaKXKE MpaBUiIa OOpAIEHHs] C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU 110 BBITOTHEHHIO TJAO0OPATOPHBIX XUMHUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATH M BBIIONHATE XUMHUYECKHH OKCIEPHUMEHT
(paznoxxeHue mepokcuia BOJOPOAa B MPUCYTCTBUM KaTalld3aTopa, OMpeiesieHue Cpedbl PacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAMKATOPA, BIHMSHHE PAa3IHYHBIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIuu, PEaKui HOHHOTO OOMEHa, KAYeCTBCHHBIE PEakIuu Ha cyibdar-, kapOoHaT-
U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHHSA, pEUICHUE OJKCIEepPUMEHTAJbHBIX 3a/Ja4 10 TeMaM
«Metamnel» u «Hemertannel») B COOTBETCTBHM C MpaBHWJIAMH TEXHHUKH O€30MacHOCTH TpHU
oOpallleHuy C BellecTBaMU U JIA0OPAaTOpPHBIM O0OpYAOBAHHUEM, MPEACTABIATh PE3yJIbTAThI
XMMHYECKOTO DKCIepuMeHTa B (QopMe 3amucH YpaBHEHHMH COOTBETCTBYIOIIMX pEaKIuil u
(dbopMyTHpPOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTb YMEHUW KPUTHUYECKH aHAJIM3UPOBaTh XMMHUYECKYI0 HH(OpMaLuio,
MOJTy4aeMYyI0 U3 pa3HbIX UCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKAIMK, HTEpHET U IPYTrHUX);

c(OpMUPOBAHHOCTb YMEHHUI CO0JII0/IaTh MpaBUiIa 3KOJIOTMYECKH 11€71€CO00Pa3HOro MOBEIEHUS
B OBITY U TpPYAOBOH MJEATENBHOCTM B LEJNAX COXPAaHEHMUsSI CBOETO 3/I0pOBbS M OKpYXKarolien
IIPUPOAHON CpElbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA JKMBBIE OPTraHHU3MBblI OINPEICIEHHBIX
BElIECTB, MOHUMas cMbici nokazarens [IJIK, mosicHsaTs Ha mpumepax cHocoObl YMEHbIIEHUS U
MIPEeIOTBPALICHHUS UX BPEJHOIO BO3ECHCTBHS HA OPraHU3M YEJIOBEKA;

JUIs 00y4aroMXCsl ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSl: YMEHUE NIPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJ[aX TTO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUN;

JUI CJENBIX W CHA0OBHIAIMX OOYYAIOIMXCS: YMEHHE HCIIOJIb30BaTh pPelbeHO-TOYSCUHYIO
cucteMy obo3HaueHuit JI. bpaiins aiist 3anucu XuMU4eckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

HaumMmeHnoBanue
Ne

pa3aesioB U TeM
n/n

NporpamMmmsl

KoaunuecTBo uacoB

B Kourpoabnsie | IIpakTnueckue
cero
padoThI padoThI

JIEKTPOHHBIE
(uugposBbIe)
o0pa3oBaTe/bHbIE

pecypchbl

Pa3nen 1. Teopernueckue

OCHOBBI OPraHU4eCcKOi XUMHHU

IIpenmer
OpraHuvyecKon
xumuu. Teopus
11 CTPOCHHS
OpPraHNUYECcKUX
coequHeHni A. M.
bytnepona

Hroro no pazneny

Pa3nea 2. Yraesoaopoabl

[IpenenbHble
2.1 YTJIEBOAOPOIBI —
aJIKaHBbI

Henpenensusie
YTIIEBOLOPOIBI:
2.2 aJIKCHEI,
aJIKa/INEHBI,
AJIKMHbI

53 Apomatnueckue
' YIIEBOIOPOJIBI

ITpuponusie
UCTOYHUKHU

24
YIJ€BO0POJIOB U

ux nepepadoTka

Wroro no pazneny

13

Paznea 3. Kuciiopoacoaepxamme opranndeckue coeJMHeHu st

3.1 Crouptsl. DeHon

3

AJpIernasl.
3.2 KapOoHoBbIe
KHCIIOTHI.




CrnoxxHble 3(UpPBI

3.3 Vriesoasl

3 1

Hroro no pazgeiny

13

Pa3nen 4. A3oTcoaepikanue OprannyecKue coeJUHEHUs

AMUHEL.
4.1 AMWHOKHUCIIOTEL. 3
benku
Hroro mo paznemny 3

Paspneu S. BeicokoMosieKyasipHble COeAMHEHUS

[Tmactmaccel.
5.1 Kayuyku. 2
Boulokna
Uroro mo pazneny 2
OBUIEE KOJIMYECTBO
YACOB I10 34 2 2
[TPOI'PAMME
11 KJIACC
KoanuecrBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
Ne (uudposbie)
pa3iesioB U TEM KonrpoJubnbie | IIpakTuyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NporpaMmmsl padoThI padoThI
pecypcsl
Pa3znen 1. Teoperuueckne 0CHOBbI XUMHHU
CtpoeHue aToOMOB.
Ilepuoanueckuii
3aKOH U
11 Ilepnonuyeckas 3
cucrema
XUMHUYECKUX
anementoB /. U.
Menneneesa
Ctpoenue
BELIECTBA.
1.2 4
Muoroo0pa3sue
BELIECTB
13 XUMHUYECKHE 5 1 1
peaxiuu
HWroro no pazneny 13




Pasznean 2. Heopranuueckass xumust

2.1

MeTtaisl

6

2.2

Hemertaminl

9 1

2.3

CBs3b
HEOPraHWYECKUX U
OpPraHUYECKUX
BEIIICCTB

Hroro no pasneny

17

Paznena 3. XumMusa ¥ Ku3Hb

3.1

XUMHA U )KU3HD

Hroro no pazuery

OBIIEE KOJIMYECTBO
YACOB I1O
[TPOI'PAMME

34 2

INOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacos

Bce KonTtpoibH
ro ble padoThl

IIpakTHuec
KHe padoTsl

Jlara
H3Y4YeH
ns

JIEKTPOHHBIE
nuppoBbIe
oOpa3zoBareJb
HbI€ pecypchbl

[Ipenmer
OpraHUYECKON
XUMUH, €€
BO3HUKHOBEHUE,
pa3BUTHE U
3Ha4YEHUE

Teopus cTpoeHus
OpraHUYECKUX
coequHeHnii A. M.
bytnepona, eé
OCHOBHBIE
ITOJI0XKCHHS

[IpencraBnenue o
KJIaCCH (PUKAIIUH
OpPraHUYEeCKUX
BEIIECTB.
Homenkatypa
(cucremaTtuueckas)
Y TPUBHAJIbHBIE




Ha3BaHUs
OpPraHUYEeCKUX
BEIIECTB

AJKaHEBI: COCTaB U
CTpPOECHHE,
TOMOJIOTHYECKUH
pAAa

MeTtaH 1 3TaH —
pocTenme
MpeACTaBUTEIN
aJIKaHOB

AJIKEeHBI: coCTaB U
CTPOEHHE, CBOMCTBA

DTUJIEH U
HIPONUJIEH —
MPOCTEUIIINE
peaCcTaBUTENN
aJKEHOB

[IpakTueckas
paborta Ne 1.
«lTonyyenue
STHIJICHA U
W3yYEHHE €ro
CBOMCTBY

ATKaaueHsl.
byraauen-1,3 u
METHJIOyTaJHeH-
1,3. [Tonyuenue
CHUHTETHYECKOr 0
KaydyKa U pE3UHBI

10

AJKUHEBIL: COCTaB "
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKUH
psan. AueTuiieH —
MpOCTEN NI
MpEACTaBUTEIND
aJIKNHOB

11

Brmaucnenns 1o
YPaBHEHHIO
XUMHUYECKON
peakiuu




12

ApeHbl: 6eH301 1
TOIYOJI.
TokcuyHOCTH
apeHoB

13

TI'emernueckas
CBSI3b
YIJIEBOIOPOAOB,
MpUHAISKAIUX K
Ppa3InYHbIM
KJlaccam

14

[Ipuponusie
UCTOYHHUKHU
yTI1€BO0OPOI0B:
IPUPOTHBIN Ta3 U
IOy THBIE
HE(TSIHbBIE Ta3bl,
HEPTb U TPOTYKTHI
e€ mepepabOTKH

15

[Ipuponnsie
WCTOYHUKH
YTJI€BOJIOPO/IOB:
MIPUPOIHBIN ra3 u
MIOITy THBIE
HeTIHBIC Ta3bl,
He(Th U IPOTYKTHI
e€ nepepaboTKu

16

KonTponpHas
paborta 1o pazgerny
«YTIEeBOAOPOABI»

17

[IpenenbHbIE
OJTHOATOMHBbIE
CIIUPTHI: METAHOJ U
9TaHOJL
Bonoponnas cBs3b

18

MHOroaToMHBIE
CIUPTHI:
STHJICHTJINKOJIb 1
CIULEPUH

19

®eHoJI: CTpOoeHUE
MOJIEKYJIBI,
¢buznyeckue u
XUMHYECKHUE




CBOICTBA,
MpUMEHEHUE

20

Anbaeruaer:
dbopmanbaerua u
areTanbaeTn/I.
Aneron

21

OAHOOCHOBHBIE
npeenbHbIe
KapOOHOBBIE
KHCIIOTBI:
MypaBbHHAs U
YKCyCHasl

22

IIpakTyeckas
paborta Ne 2.
«CBolicTBa
pacTBOpa YKCyCHOHR
KHUCIIOTBI»

23

CreapuHoBas u
OJICHHOBAs
KHCJIOTHI, KaK
MIPECTaBUTENN
BBICIIIUX
KapOOHOBBIX
KHCIIOT

24

Mp11a KaK coJm
BBICIIIMX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIee ICHCTBHE

25

CrnoxxHble 2(UpPBI
KaK IPOHU3BOIHbBIE
KapOOHOBBIX
kucnot. ['maposus
CIIOXHBIX AU POB

26

Kupsr: rugposnus,
MIPUMEH CHUE,
Ouonoruyeckas
POJIb )KHPOB

27

VrieBonsl: cocTas,
KJIacCH (PUKaIUs.
Baxwueitmmue
MIPE/ICTABUTEIIN




III0K03a, (PYyKTO3a,
caxaposa

28

Kpaxman un
LEJUII0I03a KaK
MPUPOAHBIE
MTOJINMEPBI

29

KontponbsHas
paboTa 1o pazaeiny
«Kucnoponconepx
amme
OpraHu4eckme
COEJIMHECHUS

30

AMUHEL:
METUJIAMHUH U
AHWINH

31

AMUHOKHCIJIOTBI KaK
amdoTepHbIe
OpPraHUYECKHUe
COEIUHEHHNS, UX
OHOIOrNYeCcKoe
3HauYEHHE.

IlenTuner

32

benxn kax
MPUPOJIHBIE
BBICOKOMOJIEKYJISIPH
pIe COCTUHCHUS

33

OCHOBHEBIE TOHATHS
XUMUHA
BBICOKOMOJIEKYJISIpH
BIX COEINHEHUN

34

OCHOBHEIE METOBI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COCTUHCHHUH.
IInactmaccsr,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34 2

11 KUIIACC

Ne
n/

Tema ypoka

KoaunuecTBo yacos

Bce | KoHutpous

IIpakTHuec

Jlara
U3y4eH

DJIeKTPOHHBI
e uu(ppoBbIe




ro

HbIe
padoThbI

KHe
padoThbI

ns

oOpa3oBareb
HbIe pecypchl

XUMHUYECKHUI DIIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(UTrypalus aToMOB

Ilepuoanyeckuii 3aK0H
u [lepuognueckas
CUCTEMA XUMUYECKHUX
anemeHnToB /1. U.
MeneneeBa, UX CBI3b
C COBPEMEHHOM
TEOpUEN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH
N3MCHEHHUS CBOMCTB
XAMHAYECKUX
3JIEMCHTOB M UX
COCIMHCHHH I10
rpymnmnaM u IepuojiaM.
3HaueHne
MEepUOANYECKOrO
3aKOHa U CHUCTEMBI
XUMHUYECKUX
anemenToB J[.W.
MenpeneeBa B
pa3BUTHH HAYKH

CtpoeHue BelecTna.
XuMuueckasi CBA3b, e
BU/JIBI, MEXaHHU3MBI
o0pa3oBaHUs
KOBAJICHTHOM CBS3H.
Bonoponnas cBssb

BameHTHOCTS.
DIIEKTPOOTPULATEIBHO
cth. CTeneHp
okucJienus. Bemecrsa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOEHUS

IToustie o
JIMCTIEPCHBIX CUCTEMaX.




Hctunneie u
KOJIJIOMTHBIE PACTBOPBI.
MaccosBas 1o
BEIIIECTBA B pacTBOPE

Knaccuduxanus n
HOMEHKJIaTypa
HEOPraHUYECKHUX
COCIUHECHUM.
I'enernueckas CBSI3b
HEOPraHUYECKHUX
BEILIECTB, Pa3JIUYHBIX
KJIaCCOB

Knaccudukanus
XAMHUYECKUX PEaKIui B
HEOPraHUYECKON U
OpPraHUYEeCKOl XUMUH.
3aKOH COXpaHEHUs
Macchl BEIIECTB; 3aKOH
COXpaHCHUS U
NPEBPALICHUS YHEPTUU
IPU XUMHYECKUX
peaKImsIX

CKOpOoCTh peakiuu.
OOpaTUMbIe PEaKITUU.
XuMH4YeCcKoe
paBHOBecHE

10

[TpakTuueckas padota
Ne 1. «Bnusinue
pa3INYHBIX (HaKTOPOB
Ha CKOPOCTh
XUMHUYECKOH peakiuum»

11

DJIEKTPOIM THYECKAS
nucconuanud. Ilonsatue
0 BOJIOPOTHOM
nokasareie (pH)
pactBopa. Peakunu
HWOHHOTO OOMeEHa.
IMuaponus
OpTraHUYECKUX U
HEOPraHUYECKUX
BEIIIECTB

12

OKHUCIUTETBHO-




BOCCTAHOBHUTEILHEIE
peakiuu. [Torstue 00
BIIEKTPOJIU3E
pacIlyiaBOB M paCTBOPOB
coJjieit

13

KontponeHas pabora
0 pa3aemny
«Teopernueckue
OCHOBBI XUMHUI»

14

MeTtanmel, uX
IIOJIOJKECHHE B
[Tepunoanueckoit
CHCTEME XMMHYECKHX
anemeHnToB /1. U.
Meunpeineea u
0COOEHHOCTH CTPOCHHS
atoMoB. O0mme
busnyueckre CBOMCTBa
METaJIJIOB

15

CruiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKHUI
P HANIPSKEHUM
METaJIJIOB

16

XuMHYeCcKHe CBOMCTBA
BaXXHEHIIIMX METAJIJIOB
(HaTpuii, Kamuii,
KaJabIIUH, MarHuu,
ATIOMHUHHUI) U UX
COeTUHEHUN

17

XHUMHUYECKHE CBOMCTBA
XpOMa, MEIH U UX
COCIUHEeHNHU

18

XHUMHUYECKHE CBOMCTBA
IIMHKA, JKeJie3a H UX
COeTMHEHUN

19

[TpakTueckas padota
Ne 2. "Pemenne
AKCIIEPUMEH TaJIbHBIX
3aJa4 10 TeMe
«MeTame»"

20

Hemeramier, nx
MOJIOKEHHE B




[Tepuoanyeckoit
CHUCTEME XUMHUYECKHUX
anemenToB /1. U.
Menpeneesa u
0COOCHHOCTH CTPOCHUS
aTOMOB

21

du3nyecKre CBOMCTBA
HEMETaJUIOB.
AnnoTtponust
HEMeTaJuIoB (Ha
npuMepe KUCIopoa,
cepsl, hocdopa u
yriaepona)

22

XHUMHYECKHE CBOHMCTBA
rajoreHoB, Cepbl U UX
COeTMHEHUN

23

XUMHUYECKHE CBOMCTBA
azora, ocdopa u ux
COEIMHEeHNH

24

XHUMHUYECKHE CBOMCTBA
yriiepoaa, KpeMHHS U
HUX COCIUHEHHUHU

25

[Ipumenenue
Ba)KHEHIIIMX
HEMETAaJJI0B U UX
COCIMHEHUH

26

O0061IeHE U
CHCTEMaTH3aIIMs
3HAHHUU I10 TEME
«HeMmeTaibry.
Brruucnenus mo
YpaBHEHUSM
XUMUYECKUX PEAKIIUM U
TEPMOXUMHUYECKUE
pacué€rhl

27

[TpakTueckas padota
Ne 3. «Pemenue
AKCIIEPUMEH TaJIbHBIX
3aJa4 10 TeMe
"HemeTtannsr'"»

28

KontponeHas pabora
1o TemaM «MeTas»




u
«Hemerammsi»/Beepoce
HiicKkas mpoBepoYHas
pabora

Heopranuueckue u
OpraHHYeCcKHe
KHUCIIOTBI.

29 1
Heoprannueckue u
OpraHUYECKHE

OCHOBaHUA

AmdoTepHbIe
HEOpraHWYEeCKUe 1
OpraHUYEeCKHe

30 COEIVHEHUS. 1
I'enernueckas CBA3b
HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB

Poar xumun B
o0ecIeueHun
3KOJIOTHYECKOM,
31 SHEPreTUYECKON 1 1
ITUIIEB OH
0e30MmacHOCTH,
Pa3BUTHH MEIUITMHBI

[TpencraBnenus oo
O0IINX HAYYHBIX
NPUHITAITAX

32 | P
MPOMBIIIIIICHHOT'O
HOJTy4CeHUS

Ba)XXHEHIIIMX BEIIECTB

33 YenoBek B MuUpe

BCHICCTB U MaTCpUaOB

Xumus u 300POBLEC
YCIOBCKa

34

OBIIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME 34 2 3

YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT' O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYEHUKA




* Xumus, 10 xmace/ IN'abpuensa O.C., Octpoymo U.I'., CnaakoB C.A., AKIIMOHEpHOE O0IIECTBO
«M3narensctBo «IIpocBemenne»
* Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos U.T'., CnaakoB C.A., AKIIMOHEpHOE O0IIECTBO
«M3narensctBo «IIpocBemenue»

METOJINUYECKHUE MATEPUAJIBI UIS1 YYUTEJIA

1. M.A.Ps60B, E.}O.Hepckas, P.B.JIuako Tectbl mo xumuu. M.: «Ix3amen» 2019.

2. O0.C.I'abpuemnsn, M.I'. Octpoymos, «Xumus 10 kinacc. Hacronpnas kaura yaurenss» M.: [Ipooda,
2017.;

3.0.C.T'abpuensn, I1.H. bepé3kun «KoHTposbHBIE H TPOBEPOYHBIE PAOOTHI 110 XUMUHU

10 knacc. bazoBslii yposens », M.: JIpoda, 2016.

4.AM. Paneuxuii, B.Il.I'opmikosa, JI.H. Kpyrnukosa «/Iunaktuaeckuit marepuai no xumuu. 10 —
11. ITocobue nist yaurenss», M.:IIpocsemenue, 2018.

5.0.C.I'abpuensa «KoHTpoJibHBIE B TPpOBEepoUYHbIe paboThl 1o xuMuu 10 kaace» M.: Ipoda, 2016
6. M.IO. I'opkoBenko. [Toypounsie pazpadotku mo xumuu kK yueouuky O.C. 'abpuensna, A.C.
I'yzes, I'.E. Pym3utuca. 10 knacc. M.: BAKO 2014.

7. H.B.Illupmmna Xumus 10-11 kinaccel. UHIuBUyanbHbIi KOHTPOIb 3HaHUM. KapTouku -
3aganus. Bonrorpan ”Yuurtens”2018

8.M.A.Ps608B, E.IO.Hepckas, P.B.JIuuko Tectel mo xumun. M.: «9x3amen» 2016.

9. 0.C.I'abpuensn,l'.I".JIeicoBa, A.I'.BBenenckas. «Xumus 11 knacc. HactonbHas KHUra y4uTes»
M.: ipoda, 2017.;

10.0.C.T'abpuensn, [1.H. bepé3kun «KoHTpOJIbHBIE H TPOBEPOUHBIE PAOOTHI IO XUMHH

11 xmacc. bazoBerit ypoBens », M.: JIpoda, 2016.

11.A.M. Papenxuii, B.IL.Iopmkosa, JI.H.KpyrankoBa «/Iunaktuueckuiit matepuan no xumuu. 10 —
11. Ilocobue nins yuurenss», M.:Ilpocsemenue, 2016.

12.0.C.T'abpuensn, [1.H. bepéxun «KoHTposbHbIE 1 TpoBEpOoUHbIe paboThl o xumuH 11 kmaccey
M.: JIpoda, 2016

13H.I1.Tpoery6osa. [Toypounsie pazpabotku no xumuu. 11 xmacc.M.:Bako 2017

14. H.B.Illupmmna Xumus 10-11 knaccsl. UHauBUyanbHbIM KOHTPOJIb 3HaHUN. KapTouku -
3aganud. Boarorpan ”Yuutens”2012

NN ®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.ru TIpeacraBiens! cienyroliue pyOpUKH: COBETH a0UTYPHUEHTY, YUUTEITIO
XUMHH, CIIPABOYHUK (04eHb 00JIbIast MOA00pKa TabMIl M CIIPABOYHBIX MATEPHUATIOB), Becémast
XUMHSI, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUUICCKUX CBEICHUH )

2. http://'www.hij.ru/ Xypnan «Xumust 1 )KU3HbY» MMOHATHO U 3aHUMATEJIBHO pacCKa3biBaeT 000
BCEM MHTEPECHOM, YTO MPOUCXO/IUT B HAYKE M B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html DnekTponHblit xypHan «XUMUKA 1 XUMHus». B
JKypHaJIe MPEACTABICHO MHOXKECTBO OIBITOB [0 XUMHHU, COACPIKUTCS MHOTO 3aHUMATEIIbHOM
uH(pOpMAaIINH, TIO3BOJISIONICH YBIICUh YICHUKOB KCIIEPUMEH TATbHOM YaCThIO MPEIMETA.

4. http://c-books.narod.ru JIureparypa Mo XuMHH.

5. http://1september.ru/. XXypuan «IlepBoe ceHTSOps» A yIUTENEH U He TONBKO. B HéM
IPECTABICHO OOJBIIOE KOJIMYECTBO pabOT YUCHHKOB, B TOM YHCIIE U HCCIIE0BATENbCKOrO



XapakTepa.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii NKOIbHBIN MTOPTAN CO CCHUIKAMU Ha
o0pa3oBaTeIbHbIE CANTHI IO XUMUHU.

7. www.periodictable.ru CoopHuk cTaTeil 0 XMMUYECKHX 3JIEMEHTaX, HILTI0 CTPHPOBAHHbIH
IKCIIEPUMEHTaMH.



