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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONM MPOTPAMMBI CPETHEro OOIIEeTo 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapPCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konmenmuu npenogaBaHusi y4aeOHOTO
npeaMera «XuMUs» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepauuu,
peann3yonmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBbI, 1 OCHOBHBIX TOJIOKEHUI
«Ctpareruu pa3zputusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsxenue [paBurtenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ieil crpareruu 00y4eHHsl, BOCIUTAHUSA U Pa3BUTHUsI 00yYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie TnosiokeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICJIEH,
colepXaHusi, Pe3yJbTaTOB OO0y4YyeHHUs M TpeOOBaHUH K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON OpraHU3alluu, SBISIETCS HEOThEMIIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUSI U 001IEH KYIbTYPHI
4eJI0BEKa, a TAKXKE SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpexae. Peanusyercss xuMuyeckoe oOpa3zoBaHUE OOyYarOlIUMXCSl Ha
YpOBHE CpeTHEeT0 00111eT0 00pa30BaHus CpeICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TIOCTPOEHUE KOTOPOTO OMNPEIEIEHbl B MPOrpaMMeE IO XUMHUHU C
yu€ToM crneuu(pukd Hayku XUMUHM, €€ 3HAueHusT B TMO3HAHUM NPUPOILI U B
MaTepUalbHON XKU3HU OOILECTBA, a TAKXKE C YUYETOM OOUIMX LEJIeH U MPUHLHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyIio pojb B
COBPEMEHHOW HUBUJIM3AIMU, B CO3aHUM HOBOM 0a3bl MaTepUANbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOT'O MBIILJICHUS, B
CO3JJaHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXalollleM MHUpE Kak O €IUHCTBE
IPUPOJIbI U YEJOBEKa, KoTopoe (popMmHpyeTcs B XUMUU Ha OCHOBE MOHHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMbBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaxJI0oro wieHa oOmectBa. CoBpeMeHHass XMMHUS Kak Hayka
co3MJIaTelibHasi, KaK HayKa BBICOKMX TEXHOJOTHUI HalpaBlieHA Ha pElIeHUe
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PA3BUTHUSI UYEJIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTHIECKON 0€30IMaCHOCTH M OXPaHBI 3/I0POBBSI.

B coorBercTBUM C OOIIMMU IENSIMU W NPUHIUIIAMU CPEIHEro OO0IIero
obpasoBanus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i1  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYMa, IPOJOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnstomuMu  nipeamMeTa  «XUMUS»  SIBISIOTCS  0a30Bble  KYpChI —
«Oprannveckas xumus» U «OOmas w HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKHU: cUCTEMA
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWHN U3 OOIIeld XUMHUM) U
OpraHn4yeckom xumMuv. OOpMUPOBAHUE JAHHOM CHCTEMbl 3HAHUW NPU HU3YYCHUU
npeaMera 00ecreYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHUH.

Crpyktypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPopMHUpOBaHAa B MPOrpaMMe IO XMMHUU HA OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuaga u 0OyCIIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENeIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTaHUYECKUX
COCAMHEHHI, a TakK€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
Ipe/ICTaBICHUI O CTpoeHHH BeriecTB. CBeeHus 00 N3ydyaeMbIX B Kypce BellecTBax
JAIOTCS B PAa3BUTHUU — OT YIJIEBOJOPOIOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenuHeHU. B Kypce  OpraHM4eckoM  XUMHHM  [OJYYarOT  pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs MEPBOHAYAIILHBIC
MPECTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(UKAIMOHHBIX MpU3HAKaX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUECKON PEaKIINU.

[Tox HOBBIM yrioM 3peHuss B mnpeameTe «Xumus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan H (PaKTOJIOTMYECKHME CBEJIEHUS O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIasi ¥ HeopraHuuecKas
XUMHSD»  00yJaromMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JIOTMUECKUX MO3MUIIMM,



rIy0Xe TMOHSATh MCTOPUYECKOE HW3MEHEHHE (QYHKIMH JSTOro 3akoHa — OT
000011a1011IeH 10 0OBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHW O BaKHEWITMX BEIIECTBAX, X COCTaBE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKXKE O XMMUYECKUX PEaAKIHSIX, UX CYLIHOCTU U
3aKOHOMEPHOCTSIX MPOTEeKaHus fonoHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamMu
COJIepKaHUs, UMEIONIMMH KYyJIbTypOJOTHUECKUNA W TPHUKIAIHON XapakTtep. OTH
3HAHHUS CIOCOOCTBYIOT MOHMMAHHMIO B3aUMOCBS3M XMMHH C JPYTUMHU HAyKaMH,
packpbIBaIOT €€ POJIb B MO3HABATENIbHOM U MPAKTUYECKOM JIEATEIbHOCTH YeI0BeKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y TIPAKTUYECKUX MPUITIOKEHUM XUMUH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIIMBATh HHPOPMAIIHIO U IPUMEHSTH €€ JIs MOMOJIHEHUS 3HAHUH,
pelleHus: HHTEJUIEKTYaJIbHbIX U SKCIIEPUMEHTAIBHBIX HCCIE0BaTENbCKUX 3a1a4. B
LEJIOM COJiep)KaHue Y4eOHOro mpenMera «XHMHUsSD» AAHHOTO YPOBHS U3YyYEHHUS
OpUEHTHUPOBAHO HA (POPMHUPOBAHUE Y OOYUAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX HUICH, TaKWX KakK: MaTepUaJbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOT0 MHUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TO3HABAEMOCTb MPUPOAHBIX SBJICHUM MYTEM SKCIIEPUMEHTA
U peUIeHHs NPOTUBOPEUYMIl MeXAy HOBBIMH (akTaMd U TEOPETHUECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodiieM, a
TaKKe MpodIeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TE€XHOJIOTUH U MaTEpUAJIOB.

B nmnnane pemieHus 3amad BOCIUTAHMS, pPa3BUTHS U COLMATHM3AINU
0o0y4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMPEICICHUIO
CONlEp)KaHUs ¥ TIOCTPOCHHUS TIpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHHUBEPCATbHBIX YICOHBIX ACHCTBHIA, MMEIONTNX 0a30BOE 3HAUCHUE JIJIS PA3TUNIHBIX
BUJIOB JICSITEIILHOCTU: PpEIICHUs TMpoOJeM, IOWCKa, aHajam3a W 00paboTKu
uHboOpMaIuy, HEOOXOJUMBIX Ui TPUOOPETEHHs] OIbITa NPAKTHUECKOH U
UCCIICIOBATENLCKON JCSATEIbHOCTH, 3aHUMAOIICH BaXXKHOE MECTO B TIO3HAHHUU
XUMHH.

B mpakTtuke mpernomaBaHWs XMMHM KaKk Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEIHETO 0011Iero 00pa30BaHus, MPU ONPEACIICHUN
COJIep)KaTeIbHOM XapaKTEPUCTUKU IeJNed HU3y4eHHUs NpeaMeTa HallpaBICHUEM
MIEPBOCTENIEHHONW 3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOH HAyKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKON
JESITEIbHOCTH YeJIOBEKa W KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOMl KynbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K OIPEACIICHUIO LI W3y4eHUs
npeaMeTa SIBISIeTCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PCHHs TJABHBIMH IIETSIMH W3YYCHHS TpEaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMHpOBaHHE CHCTEMBbl XHMHYECKHX 3HAaHUH KaKk BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOGHHWE W TMOHUMAHHWE CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUUECKHUX PEAKITNi, HEOOXOIMMBIX JIJIsI MPUOOPETEHUS YMEHUN
OPHUEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBICHUHN, MMEIOIINX
MECTO B MIPUPOJIC, B IPAKTHUECKOHN 1 MOBCEAHEBHON KHU3HU;

e Pa3BUTHE YMECHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YCeHUS
npeaMeTa B MporpaMMe Mo XUMHUHU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMU TIPUOPUTETAMHU B CHUCTEME CpeHero oodiero odopazoBanusi. CerojiHs B
MIPETOIABAHIH XUMUHU B OOJIBIIIEH CTETICHN OTAAETCS MPEAMOYTCHUE MPAKTHIECKON
KOMIIOHEHTE COJiep)KaHusl OOydeHHUs, OPHUCHTHUPOBAHHOW Ha TMOATOTOBKY
BBIITYCKHUKa OO0Ie00pa30oBaTeIbHOM OpTraHu3allluy, BJIAACIONIEr0 HE HabopoM
3HaHWM, a (DYHKIIMOHAIBLHON TPAMOTHOCTBIO, TO €CTh CIOCOOAMU W yMEHUSMU
AKTUBHOTO MOJYyYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOU KU3HU JIJISL PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBsi31 ¢ 3TUM 1IpH M3y4eHHH TIpeaMeTa « XUMHUSD TOMUHUPYIOIIee 3HaUCHHUE
PUOOPETAIOT TaKUE IENH U 33/1a4H, KaK:

amanTanys 0O0y4aromuXCcsl K YCIOBHUSAM TWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHNI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO TPaAaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOMMXCS  KJIIOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUYCHWE [JISi Pa3IUYHBIX BHJIOB
JeATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHamn3a U 00paboTku uHOOpMaINH,
HEOOXOUMBIX JJIsI MPUOOPETEHHUS OIBITA ISATETHPHOCTH, KOTOPasi 3aHUMAaET BaKHOE
MECTO B TO3HAHUU XHMHH, a TAKXKE JJI OINEHKH C TO3UIUH 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIMSHUS BEIECTB K XUMHUYECKUX MPOIECCOB Ha OPTaHU3M
YEJIOBEKa U MPUPOTHYIO CPENy;



pa3BUTHE [IO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YyHAIOIINXCSI: CIOCOOHOCTH CaMOCTOATENBLHO TPUOOPETATh HOBBIE
3HAHMS 10 XMMUU B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSIMHU, UCTIOIb30BAThH
COBpeMEHHbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJII TIOMCKA U aHaM3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYIECKOTO COJICPKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MPU IUIAHUPOBAHUHM W TIPOBEIACHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAHWE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTUYECKOU
HAIPaBJICHHOCTH XHMHUH, €€ BaXXHOM POJM B PEHICHUM IIOOANbHBIX MPOOJieM
pPalMOHANBHOTO MPUPOIOINOJIH30BAHUS, TONOJHEHUS YHEPIeTUUYECKUX PECYPCOB U
COXpaHEHHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUs OIbITA
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUU ISl TPUHSTHS TPAMOTHBIX peElIeHUNd B
CUTYAIIUSIX, CBI3aHHBIX C XUMUUYECKUMU SBJICHUSMH.

B yuebHOM muaHe cpeaHero oOmiero o0Opa3oBaHUS MPEAMET «XHUMHUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMETHON obnactu «EcTecTBeHHO-HAYyYHbBIE
PEAMETHD.

OO111e€ YMCI0 YacoB, OTBEAEHHBIX [IJIsl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooiiero oopazoBaHus, coctanisieT 68 yacoB: B 10 kitacce — 34 gaca (1 gac
B Hezenmo), B 11 knacce — 34 gaca (1 gac B Hezenio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpeameT opraHnYecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTEpHANIOB. Teopuss CTPOECHHUsS OPraHUYECKHUX
coenuHenuit A. M. bytnepoBa, €€ ocHOBHBIE 1O0keHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYecKUx BewlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

ITpencraBienue o kiaccupuKalMyu OpraHuyeckux BeecTB. HomeHknarypa
OPraHWYECKUX COEIMHEHHHA (CHCTEMAaTH4yecKas) M TPUBHAJIBHBIE Ha3BaHUSA
BAKHEUIIMX MPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
03HaKOMJIEHHE ¢ 00pa3laMi OpraHMYECKHX BEILIECTB U MaTEpUaiaMH Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOIIOACHME M OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (IJiaBjieHue, OOyrJIMBaHUE U TOPEHHE).

YriaeBoaopoasl

ATKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKMU psan. MeraH M 3TaH —
OpOCTEeHIlINe NPEACTABUTENN AJIKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOpPEHUs), HAXO0XKJIECHHWE B MPHUPOJE, INOJYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUM Psii. DTUJIEH U NPONWIECH —
OpOoCTEeHIINE NPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHUS, TIUApATALMH, OKHUCJICHHUS U
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaawes-1,3 um MmermwiOyranueH-1,3: cTpoeHWe, BaKHEHIINE
XMMHYECKHE CBOWCTBA (peakuus noaumepusanuu). [lomydeHne cCHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TPOCTEHIINKA NPEACTABUTENh AJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XMMHUYECKHE CBOMCTBA (peaklUMU THIPUPOBAHMS, TaJIOTEHUPOBAaHNUs, TUAPATALUH,
TOPEHMUSI), TIOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHue, (PU3NYECKHE M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHHs U HUTPOBAHUS), MTOIYYEHUE U IPUMEHEHHE. T0yon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceolcmea  (peakyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), noayueHue u npumenenue. TOKCUIHOCTh APEHOB.



['eneTnueckas CBA3b MEXAY YIVIEBOAOPOAAMH, NMPHUHAMISKAIIMMU K Pa3IndHbIM
KJIACCaM.

[IpupogHple MCTOYHUKM YIUIEBOAOPOAOB. lIpupoaHblii ra3 M IOIMYyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTKu HePTH, UX MPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITY. KaMeHHbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
03HAKOMJICHHE C 00pa3llaMi MIacTMace, KayuyKoB U pe3UHbI, KouteKiuu «HepTo»
U «YT0JIb», MOJAEIUPOBAHUE MOJIEKYJ YIJI€BOJOPOJOB M TajlOre€HONPOU3BOIHBIX,
IIPOBEJCHUE IPAKTUYECKONW PabOThI: OJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérurlie 3amaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oOBEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOI'O U3 UCXOHBIX BEILECTB WM ITPOJYKTOB PEAKLIUN).

Kucnaopoacoaepxaiiue opranuyeckue CoeJUHEHUs

IIpenenbHbIE OAHOATOMHBIE CHUPTBHL. MeETaHON M 3TAaHOJ: CTPOEHHUE,
¢usznyeckne U XHUMUYECKHME CBOMCTBA (pEaKkIMH C aKTHUBHBIMH METaJUIaMH,
raJIor€HOBOJIOPOJAaMH, TOpPEHHUE), NpUMEHEHUE. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOIAa U 3TaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaromMHsle  CHOUPTBL. OTWICHIJIMKOIbL M  TNIMLEPUH: CTPOCHHUE,
¢uznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJIECHCTBUE CO IIEIOYHBIMHU
MeTajlaMH, KaueCTBEHHAas peaklus Ha MHOI'OATOMHbIE CHUpTHI). [lelicTBue Ha
opraHu3M uesoBeka. [IpumeHenue rimuepruHa U 3TUIIEHTJIKOJIA.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHE CBOWCTBA.
TokcuuHnocTh Genona. [Ilpumenenue genona.

Anpperunpl U kemouwvl. DOpMANBAETHA, aleTAIbIETHA: CTPOCHHUE,
dusznyecKkue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIE ITpe/ieIbHbIE KAPOOHOBBIE KUCIOThHL. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHE U XUMUYECKUE CBOWCTBA (CBOWMCTBA, O0IIME 1JIs
KJ1acca KHCIIOT, peakius dTepuuKaimm), norydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsl KUCIIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IEHCTBUE.

CrnoxHple 2(pUpbl Kak NPOU3BOAHbBIE KapOOHOBBIX KuCIOT. [‘maponus
cinoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb XKHUPOB.

YrneBompl:  cocTtaB, KjacCH(UKAIUS ~ yriaeBoAOB  (MOHO-, JH- H
noymcaxapuabl). [ roko3a — mpocTelmmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUs




MOJIEKYJIbI, (PU3NUECKHE U XUMUYECKUE CBOMCTBA (B3aMMOIEUCTBHUE C THIPOKCUIOM
menu(ll), okucnenne aMMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIICHHME,
Opo’KeHHE TIII0KO03bI), HAX0XKACHUE B MPUPOJIE, TPUMEHEHUE, OUOJIOTHYECKAs POJIb.
dotocunTe3. PpyKTO3a KaK U30MEP IIFOKO3BI.

Kpaxman u menniono3a kak npupojanbsie monuMepsl. CTpoeHHe Kpaxmalia U
neono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIPOJIuU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCTepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MPEBpallleHU:
poBeJcHNE, HAOMIOJEHNE W OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHBIE PEAKIIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIA
okcupoM Menu(ll)), MHOroaToMHbBIX CHHUPTOB (B3aMMOJECHUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprernnoB (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBUEe Kpaxmana C HOIOM),
IPOBEJCHUE NMPAKTUUECKOU pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrbie 3agaun.

Brluucienuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

A3oTconepKale OpraHn4eckiue COeMHEHNUA.

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHnyeckue coequHeHust. dusnyeckue u
XUMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mpumepe riauiuHa). buonornueckoe
3HaYE€HUE aMHUHOKUCIOT. [lenTunapl.

benku kak npupoaHBIE BBICOKOMOJEKYISApHBbIE coeAauHeHus. l[lepBuunas,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa O€IKOB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB W HUX MpEBpaIleHU:
HAOJII0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OEKOB IpU
HarpeBaHuU, LIBETHHIC PEAKIIUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3aALUU, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
HOJIUMEPU3AITUS U MTOJUKOHICHCAIIHSL.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3YYEHUU OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATUH, TaK W MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO ITUKJIA.

OOmIre ecTeCTBEHHO-HAYUHbIE TIOHATHS: SBJICHUE, HAYYHBIA (PaKT, TUIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKaIMs, MepUOIUIHOCTh, HAOIIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHE.

dusuka: Marepus, SHEprusi, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO, OOBEM, arperatHoe COCTOSHHE
BEIIEeCTBa, (PU3MUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIJIEBOIBI, >KUPBHI,
bepMeHTHI).

['eorpadus: MuHepasnbl, TOpHbIE TOPOABI, MOJE3HBIE UCKOMAaeMble, TOILJIMBO,
pecypchl.

TexHonorus: mNHILEBbIE TMPOIYKThl, OCHOBBI PAIIMOHAIBHOTO MHUTAHMUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKUE MpernapaTbl, MaTepuabl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHMH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
o0oJiouka. DHEpPreTUUecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTamnu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX MEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Iepuonnueckut 3akoH u [lepuoauueckas cucreMa XMMUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepUOIUYECKOr0 3akoHa M llepumoanyueckoil cucTeMbl
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmaM U MEpPHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTaimyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOM XMMHYECKOW CBsi3u (OOMEHHBIH M JOHOPHO-
aKuentopHsiil). Bomoponanas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.



[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Homenknatypa
HEOPraHUYECKUX BelIeCTB. ['eHeTuyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJJICKANUX K Pa3IMYHBIM KJIaccaMm.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHWYECKON XHMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHYECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakiuu. XuMuueckoe paBHOBecue. DakTOpbl, BIUSIONIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTPaJIbHasl, IETOYHASI.

OKUCAUTENBLHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux sneMmentoB [l. .
MeHpaeneeBa», U3yudeHHE MOJIENEH KPUCTANIMYECKUX PEHIETOK, HaOJIoJIeHue U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3IoKEeHUE TIEPOKCHIA
BOJIOpOJia B MPUCYTCTBUU KaTajlu3aTopa, ONPE/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C MTOMOIIIbIO YHUBEPCAIBHOTO MHANKATOPA, PEAKIIMK HOHHOTO 0OMEHa), TPOBE/ICHNE
paKkTUYecKor padboThl «BiusiHue pa3andHbX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkum.

Pacuérnble 3anaumn.

Pacu€thl 1O ypaBHEHUSAM XHUMHYECKHUX peakluii, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM MOHITHUS «MACCOBAsI JOJIS
BEILIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandecko  cucreme
xumuyeckux snemeHToB [[. M. MenpaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duzryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUN  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IpyuMeHeHnEe BaXKHEUIIINX HEMETAJJIOB U UX COCIUHEHUM.

Meramnel. Ilonoxenne meramnoB B Ilepuoandeckon CUCTEME XHMHUYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HATPSHKEHUI METaJIOB.



XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUMN.

OO6mue crnocoObl MoJydeHus MeTauioB. [IpuMeHeHue MeTalsioB B OBITY U
TEXHUKE.

OKCIepUMEHTAIbHBIE METOJbl H3YyYEHHsS BEIIECTB M WX MpEeBpallCHUMN:
W3yYEHHE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4, HAOIIOJIEHHEe M OIMCAaHHE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJUIOB).

PacuérHnie 3agaun.

Pacu€Tel mMacchl BemiecTBa WiM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMUECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XumMus M KU3Hb

Ponp xuMum B 00ecreuyeHHH HKOJOTHUUECKOM, IHEPTETHUYECKON U MHIIEBOMN
0€30MacHOCTH, Pa3BUTHUM MeIUIUHBL. [IOHSATHE O HAy4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHM.

[IpenacraBnennst 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUATIOB. BAXKHEWIIHWE CTPOUTEIbHBIC
MaTtepuasbl, KOHCTPYKLIHMOHHBIE MaTepualbl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepuasbl JJs JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MUHEPAJIbHBIC
yIoOpeHwUsI.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MMacHOTO UCIIOIb30BaHUS MTPENapaToB OLITOBON XUMHUU B
MMOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanmuzanmss  MeXINpeaMETHBIX  CBSI3eM MpU  HM3y4YeHUHW  OOmed U
HEOpPraHU4eCcKol XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOLIUXCS
CHCTEMHBIMU JIS1 OTAEIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, IepUOJUIHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHHUE.

®dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOM, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPTETUYECKUN YPOBEHD, BEMIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI HX
MU3MEpPEHUSsI, CKOPOCT.



buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OPTraHU3MeE.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMU4YecKasi MPOMBIIUIEHHOCTh, METAJLUTyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MaTEpPHAOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIEBas
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIILIEHHOCTb,  ITPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAaJOB,
AJIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPE/JHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaromuMucs MPOrpaMM CpeIHero o0mero oOpa3oBaHus (JIMUHOCTHBIM,
METalpeIMETHBIM W OpeaAMeTHbIM). HaydHo-mMeToauyeckoil OCHOBOM s
pa3paboOTKU IMJIAHUPYEMBIX PE3YJbTATOB OCBOEHHUS MPOrpPaMM CpPEAHErO OOLIEro
00pa30BaHUs SIBJISIETCA CUCTEMHO-AESTENILHOCTHBIHN MOAXOI.

B cootBeTcTBHUM € CHCTEMHO-AESITENBHOCTHBIM TOIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BbIIEIEHBI CIEYIOIINE COCTABIISIONIUE!

OCO3HaHHE OOYYaIOIMMUCS POCCUMCKOW TIpaXAaHCKOW HWAEHTUYHOCTU —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOITPENIETICHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yO€XKIECHUN JHMYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEN M NCTOPUYECKUX TpaaAULUi 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYarolUXcsl PYyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbBHOCTH I[EHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, MPUCYUIUMH LEI0CTHOM
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LEJIA U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JINYHOCTHBIE pEe3yNbTaThl OCBOEHMS IpeaMeTa «XHUMHsD JOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM W BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKHUMH, COIIMOKYIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJeaJaMH POCCHICKOr0o TIpa)XAaHCKOro OOLIeCTBa, IPUHATHIMH B OOIIECTBE
HOpMaMu U  [paBWIaMH  IOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IIpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUA U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00ydJaronmxcsi.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS TMpeAMeTa «XHUMHS» OTPa)XaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEIIBHOM M IPAKTUYECKOW JESITEIbHOCTH
o0y4aromuxcs 1o peanu3aliy NPUHATHIX B 00IECTBE IIEHHOCTEHN, B TOM YHUCIIE B
YacTH:

1) rpa:ka1aHCKOr0 BOCTIMTAHMSA '

OCO3HaHHUs 00YYaIOIMIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IPAaBONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITEILHOCTH NPU CO3JaHUH YUEOHBIX
IPOEKTOB, PEIICHNHN YU€OHBIX U IO3HABATENIbHBIX 3a/a4, BHIITOJHEHUN XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMAThb MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMEHTHI IPYTUX IPU aHAIU3E Pa3IUYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) IATPHOTHYECKOTO BOCTUTAHUS:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTCUYECTBECHHOM XVMMUH;

YB@XEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHIKEHHS HAYKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPONOTIMBBIX OKCIEPUMEHTAIBHBIX  IOMCKOB,
IOCTOSIHHOTO TpyZa YYEHBIX U IIPAKTHKOB;

MHTEpECa U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHUH U IMOCIEAYIOIIEM aHAIU3E
uHGOpPMAIIUHU O IEPETOBBIX TOCTIKEHUAX COBPEMEHHON OT€UECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTU OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3UIMI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUSA LEHHOCTeH 370poBOoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIOACHMsT TpaBWJI OE30MAaCHOTO OOpalieHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHMMAHHSA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYaLUIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMPUBBIYEK (YHNOTpeOIEeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
JESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JPYrMX BHJAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aJad
COIMAJIbHOM HAIPaBJIEHHOCTH (B paMKaX CBOEr0 KJlacca, IKOJIbI);



WHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3IUIHOTO PO/a, B TOM
qHCIie HA OCHOBE MPUMEHEHHMSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBOKEHHUS K TPY.Ly, JIOASIM TPyla U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TPAEKTOPHH
obpasoBanms, Oymymelr npodeccuu W peann3ald COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1IeIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIIHSHUS
HIKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIMATILHOU CPEIbI;

OCO3HaHHS HEOOXOAMMOCTH WCIOJB30BaHUS JIOCTIKEHUH XUMHUH Ui
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENpPUATHSA JEUCTBUH, NPHHOCSAIIMX Bpel OKpY)KaroIIen
IPUPOJTHON cpefie, YMEHHS TPOTHO3UPOBATH HEOIArOMpHUSATHBIC SKOJIOTHUECKHE
TIOCIIEAICTBHSI IPEATNPUHUMACMBIX IEHCTBUH U MPEIOTBPAIIATH UX;

HAJIMYUS PA3BUTOTO 3KOJOTHYECKOTO MBILIUICHHUS, SKOJOTHYECKON KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOI HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIBHON, KOMMYHHKATHBHOW M COIHMAIBLHOM
NPAaKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xemoobouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON IPAKTHKHY;

NMOHMMAaHUA CHeMu(UKH XUMUU KaK HayKd, OCO3HaHWs €€ poiud B
(GOpMUPOBAHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEe/ICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TMpoOJIeM COXPaHCHUs
MIPUPOTHOTO PaBHOBECHS;

yOeXXAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUHM JJIi  COBPEMEHHOM
IUBUIM3AIUH: B €€ TYMaHUCTHYECKON HAIIPaBICEHHOCTH U BaKHOW POJIM B CO3AAHUU
HOBOW 0a3bl MaTepUaIbHON KyJbTYpBl, pPEHICHUH TJ00ANbHBIX MpoOsieM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, IUILEBOU U
IKOJIOTUUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIICYCHUH YCIOBHIA
YCIICITHOTO TPYJa U IKOJIOTUYECKU KOM(POPTHOM KU3HHU KaXKJI0TO WiieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHHUMAaHHs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh
noJlydyaeMble 3HAHUS I aHAIU3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIETO MUpa U



IPOMCXOAIINX B HEM U3MEHEHUI, YMEHHS J1e1aTh 000CHOBAHHBIE 3aKIIOUEHHS HA
OCHOBE HaYYHbIX (PAKTOB U MMEIOLINXCS JAHHBIX C IIEIBIO0 IOJIyUYeHHs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XHWMUYECKHE 3HAHUS JiA
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYCHMIO HOBBIX 3HAaHUII 1O XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lnYHbIX cdepax mpodhecCuoHaTbHON
JesITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe PE3yIbTaThl OCBOCHHS YYEOHOTO mpeaMeTa « XUMHS» Ha
YpOBHE CpeAHEro 00111ero 06pa3oBaHus BKIIOYAIOT:

3HaUYUMBIE i1 (QOPMHUPOBAHHMSI ~ MHUPOBO33PEHHS  OOYYAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCIU(PUKY METOIOB TO3HAHUSA,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIICCTBO, DHEPTHs, SBIICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, NCCIIeIOBaHNE, HAOMIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYyTHe);

yHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATTEHOU
I'PaMOTHOCTH M COLIMATBHON KOMIETEHIUU 00Y4aroIuXCs;
CHOCOOHOCTh 00yYaromuxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
NEUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH No3HABaTeJIbHBIMH
JeCTBUSIMU:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEIATh LENN JEATEIbHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUM I KJIacCU(PUKAUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE paACCYX ACHUsSI (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B pPacCMaTPHUBAEMBIX
SABIICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUSA, UCIIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBBIBATH MOJIEIbHBIC IIPEICTABICHUS — XUMUUYECKUN
3HAK (CHMBOJI) 2JIEMEHTA, XUMU4ecKas popmyJsia, ypaBHEHHE XUMHUECKON peakluu
— IpU pElICHUU y4eOHBIX MO3HABATENIbHBIX M MPAKTHUYECKHUX 3a]ad, MPUMEHSThH
Ha3BaHHbIE MOJIEIbHBIE NMPEACTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPHU3HAKOB
U3Yy4YaeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJCTh OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKUHnii;

dbopMynIupoBaTh TN U 331a4U UCCIIEIOBAHMS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAadyeCTBE HWHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHPOBAHUS TMIIOTE3bI IO MIPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJIECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEJIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
IpoLEecca, CaMOCTOSATENbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000111EHNS ¥ BBIBO/bI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIIECIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NESATEIbHOCTH, IPOSABIATHE CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEILEHUS PAKTUYECKUX 3aa4, IPUMEHEHHIO Pa3JIMYHbIX METO/I0B
IIO3HAHUS.

3) padora ¢ nnpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HH(opManuu (Hay4HO-
HOIYJISIpHAsl JIUTEpaTypa XHMHUYECKOIO COJAEp)KAHMs, CIIPaBOYHbIE IOCOOWS,
pecypcel MHTEpHETa), aHAIM3UpOBaTh MH(MOPMALMIO PAa3IMYHBIX BUAOB U (popm
IIPEICTABIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIPOTUBOPEYUBOCTD;



dbopMyIMpoBaTh 3aMpPOChl U MPUMEHATH PAa3IUYHbIC METOJbI NIPHU MOWCKE U
oTOope wuHOpPMALMK, HEOOXOJUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
ONpeAeEHHOTO TUTIA;

npuoOpeTaTh OMBIT KCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JPYTHE);

WCITOJIH30BATh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA IPH PabOTE C XUMUYIECKON
uH(pOpMaIuel: MPUMEHITh MEXIpEeAMETHbIC ((PU3nYecKkne M MaTeMaTUYeCKHE)
3HAKU ¥ CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCTIONb30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBa
HaTJISTHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JI€CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOU TeMBbI B XOJI€ AUAIIOTA W/UITN
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEITIOKEHHON 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMedl Pe3yJbTaTOB IO3HABATEIBHON EATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHHUKAMU TPH BBITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaan3alliu y4eOHOro MpoeKTa U (HopMyIHpOBATH BHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM INYTEM COIJIACOBAHUS IO3ULHUN B
xo0J1e 00CyXIeHHS 1 OOMEHa MHEHUSMH.

OByajieHHe YHHBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSIMMU:

CaMOCTOSITENIbHO IUIAHUPOBATh W OCYIIECTBIATH CBOIO TIO03HABATEIHHYIO
JeSITEIIbHOCTh, OMpeeNsas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii aliropuT™M JCHCTBUH TIpH
BHITIOJIHGHUM YYEOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BBIOUpaATh Hamboliee
3(p(EeKTUBHBI CHOCOO MX pelIeHHs C Y4YETOM IMOJNIyYeHHUS HOBBIX 3HAHUM O
BCIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEITHPHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OpraHuueckass XUMHUsI»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKON  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM ITPUPOIBI,



B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIHMOHAIbHOU
I'PaMOTHOCTH, HEOOXOMMOM AJI pelIeHUs] MPAaKTUYECKUX 3a/1ad U SKOJOTUYECKU
000CHOBAaHHOTO OTHOUIIEHUS K CBOEMY 3/I0POBbIO U PUPOTHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONIUE TOHSTUS (XUMHYECKUM HJIEMEHT, aToM, OJJIEKTPOHHas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPUILIATEIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas (opmyina (pa3BEpHYTasi U COKpalll€HHAs), MOJIb, MOJIIpHas
Macca, MOJISIpHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, PaIuKal,
M30MEPHSI, U30MEPBL, TOMOJIOTUYECKHUM PsiJl, TOMOJIOTH, YTIEBOJOPOIbI, KUCIOPO U
a30TCOJIEpKAIE COEIUHEHUs, MOHOMEpP, IIOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMs); TEOpPUU U 3aKOHBI (TEopusi CTPOEHUs
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsSI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIOJIb30BAHUM BaXXHEHUIINX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON AEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMHOJb30BATh COOTBETCTBYIOUIUE MOHATHUS HPU
ONMCAaHUH COCTABA, CTPOCHMS U MPEBPALIEHUN OPTAHUYECKUX COEAUHEHN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY IS
COCTAaBJICHHMSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKHMX BEMIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
W3TOTaBIIMBATh MOJIENIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WIUIFOCTPALUU HMX
XUMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OPraHWYECKUX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynme COeAWHEHUH (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEpIKaIliue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrematudeckorr Homenkiarype (IUPAC), a Takxke NPUBOIUTH TPUBUAIIBHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHUYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHTJIMKOJb, TIHIEpUH, (eHod, (HopManbAeTu], aeTaabIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAsA KUCIIOTa, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPENEHATh BHUIbl XUMHUYECKOH CBS3U B
OPraHMYECKUX COEAMHEHUSX (OJMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. ByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MaCcChl BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHU XapaKTepHU30BaTh COCTAB, CTPOCHHE, (DU3NUECKHE
U XMMUYECKHE CBOWCTBA THUNHUYHBIX TMPEICTABUTENCH pa3IMYHBIX KJIACCOB
OpTraHMYECKHUX BEIIECTB (METaH, 3TaH, dTHJICH, IPONUJIEH, alleTUIeH, OyTaaueH-1,3,
MeTuaoyTaaueH-1,3, 6eH30J1, METaHOJI, 3TAHOJ, STHJICHTJIMKOJIb, TJIUIEPUH, (EHOT,
aleTaNbICTH ], MypaBbUHAS U YKCYCHAsI KHCIIOTHI, TIIFOKO3a, Kpaxmal, IeJTi0103a,
AMHUHOYKCYCHAasi KHCJIOTa), WIITIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSMH COOTBETCTBYIOIUX XHMHUYECKUX PEAKIUi C HCIOIh30BAaHHEM
CTPYKTYPHBIX (hopMyT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
ChIpbs (HEPTh, MPUPOIHBIIL a3, yroib), CIIOCOOBI X MEPEPAOOTKH U MPAKTUIECKOE
NPUMEHEHNE IPOAYKTOB NIEpepabOTKH;

c(OpPMHUPOBAHHOCTh yMEHHMH TIPOBOJUTH BBIYHCICHUS 10 XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEIIECTBA WJIM IMPOIYKTA
peaKkIuy 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOTHBIX BEIIICCTB
WJIH TIPOYKTOB PEAKIIUN);

c(OpMHUPOBAHHOCTh YMEHHH BIAJCTh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIIOIh3yeMbIX B XUMHH MIPH W3YYCHHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
WCIIOJIP30BAaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUSA JUIsl TPUHSTHS PEIICHUW B
KOHKPETHBIX KHU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
MOCYJIO W J1TabopaTOpHBIM O0OPYIOBaHWEM, a TaK)Ke MpaBuia OOpamieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBINONHATh XUMHYECKHMA
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKHUX BEIIECTB MPY HArPEBaHUH, MOJTyUYCHUE
STWJICHA U N3YYCHHE €T0 CBOWCTB, KAUECTBCHHBIE PEAKITUN OPTAHMYECKUX BEIECTB,
JieHaTypanus OSIKOB MPU HATPEBAaHUH, [IBETHBIC PEAKIIMH OCIKOB) B COOTBETCTBUU
C TMpaBWIAMH TEXHUKH O€30MaCHOCTH TIpU OOpaIllleHUH C BEIIECTBAMU U
7a00paTOpHEIM ~ 000PYJOBaHHMEM, TPEACTABIATH PE3YyIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opme 3almucu YypaBHEHHH COOTBETCTBYIOIIMX pEaKkUud Hu
(dbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OpPMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHaJTU3UPOBATh XUMHYECKYIO
uHPOpMAIIMIO, TONYyYaeMyK) H3 pa3HBIX HMCTOYHHKOB (CpEeICcTBa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOpMUPOBAHHOCTh ~ yMEHHI  COOMIOAATh  MpaBWIA  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIHHOCTH B IIENISAX
COXPAaHEHHS CBOETO 370POBBS U OKpYXKAIOIIEH MPHUPOIHON Cpeibl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbl OMNPEACIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaT, Ha mpumepax crocoObl
YMEHBIICHUSI W MPENOTBPALEHUS HX BPEIHOrO BO3JACHUCTBUS HAa OPraHU3M
YEJI0BEKa;

JJIs. 00y4YarOUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE
OPUMEHATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB HU
XUMHUYECKUX SIBJICHUI;

JUISL CIENBIX W CIHA0OBUASINIUX OOYYaIOIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHMS Kypca «OOImas ¥ HeopraHudeckas
XUMUSD» OTPAXKaIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUW ITPUPOBI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIBTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOU
I'PaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUSI MPAKTUUECKUX 3a7a4 U IKOJOTHUYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOTHOM CPEIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATrafoIINe IMOHATHS (XUMUYCCKUM 3JEMEHT, aTOM, M30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUECKAsI CBSI3b
(KOBaJIeHTHas, MOHHASA, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
TUNBl XUMHUYECKHX  PEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTHYECKAsE JIUCCOLUAIMSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakIuu, XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKONU AUCCOLMALMM, nepuoanueckud 3akoH [l. M. Menpgeneesa,
3aKOH COXPAaHEHMUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUU
MpY XHMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHMS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SIBIICHHM, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HMCTOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIILHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABIIMBATh MX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSTUS TPHU
OIMCAaHWU HEOPTaHMYECKUX BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIh30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB MW  ypPaBHEHUH XUMHUYECKHUX  PEaAKIIHM,



cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBnasibHbIC Ha3BaHMS OTIAEIbHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, YrJeKUCHbI ra3, aMMHak, TaméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEEISITh BAJICHTHOCTh U CTETICHh OKUCIICHUS
XUMHUUYECKUX AJIEMEHTOB B COEAUHEHUSIX PA3IUYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METaJUIMYeCcKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHas, MOJIEKYJsApHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep Cpe/bl B BOJAHBIX PaCTBOpPaX HEOPraHUYECKHUX
COCTUHCHUU;

c(hopMUPOBAHHOCTH YMEHHU yCTaHaBJIMBATh NPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OINpEACIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAIIbI, OKCUbI, OCHOBAHUA,
KHUCIIOTHI, aM()OTEpHBIC THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MIEPUOAUIECKOTO 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX »3JeMeHToB 1-4 mnepuonoB Ilepuonnueckoil cucTteMbl
xumudeckux snemeHToB [I. M. MenjgeneeBa, HCIONb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTAIINY, «IHEPTETUYECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH
WU3MEHEHHSI CBOMCTB XMMHYECKHUX AJIEMEHTOB U MX COEOUHEHHI MO MEpUojaM U
rpynnam Ilepuoandeckon cuctemsl XUMUYECKUX deMeHToB [I. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPTraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C MIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XUMUUYECKHE PEAKIIMH I10
pa3IMYHbIM TpU3HAKaM (YUCIYy U COCTaBYy pEarupyrollnX BeEIIECTB, TEIJIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIEHUS 3JIEMEHTOB, 00paTUMOCTU
peaKkiy, Y4acTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pa3IUYHBIX
THUIIOB, TTOJHBIC U COKPANIEHHBIC YPABHEHUS PEAKIMi HOHHOTO 0OMEHa, yUUThIBaS
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;

c(hOPMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUEeCTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHUH  paCKpbIBaTh CYIIHOCTh  OKHUCIUTEIBbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS SJEKTPOHHOrO OallaHca
ATUX PEAKIM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKuu OT Pa3INYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aerctus (mpunnumn Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUS! CEPHOW KHUCIIOTHI, aMMHUAKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUH 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPON3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTHUS «MacCOBas J10JIs BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIIEHUH ra30B Mpu
XMMHYECKHX PEaKIMAX, MacChl BEIIEeCTBA WIM O0BbEMA Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcce WM 00BEMY OJHOTO M3 YYACTBYIOLIUX B PEaKIMU
BEIECTB, TEIJIOBOro 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTpaBuJjia MOJIb30BaAHUA XUMUYECKOM
nocyaod M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalleHHs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIMOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBIMOIHATH XUMHYECKUI
IKCIIEPUMEHT (Pa3joKEHUE MEPOKCHUIA BOAOPOJA B NPHUCYTCTBUM KaTalW3aTopa,
ONpEIEICHUE Cpelbl PACTBOPOB BELIECTB C IIOMOIIBI  YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIlnu,
peakiud MOHHOTO0 OOMEHa, KayeCTBEHHbIC peakiMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIIeHHE 3KCIEPUMEHTAIbHBIX 3aJa4 10
Temam «Metauib»y U «HeMeTtaisib»y) B COOTBETCTBUU C IpPaBUJIAMU TEXHUKH
Oe3omacHOCTH IpU OOpaIllEHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYI0BaHUEM,
NPEACTABIATh PE3YNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKIUHN U POPMYIUPOBATH BHIBOIbI HA OCHOBE ATUX
pe3yIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpEeICTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTrux);

c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JIE€ATEIBHOCTH B HEISIX
COXpAHEHUsI CBOErO 3J0pPOBbS MU OKPYKAIOLIEH NPHUPOJHON Cpeabl, OCO3HABATH
ONAacCHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3MbI OIIPENEIEHHBIX BELIECTB, TOHUMAs



cmbicn mokazatens IIJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIIECHUS U
MPENOTBPALIEHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHWS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CHENbIX M CHAa0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpainsa aisa 3anucu XuMHUYeCKuX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznea 1. Teopernyeckne 0CHOBBI OPraHM4YeCKOM XMMUM
http://schoolcollection.edu.ru
[Ipenmer oprannyeckoit xumuu. Teopus http://www.chemnet.ru
11 CTPOCHHUSI OPTAHNYECKUX COSAMHEHUN A. 3 http://experiment.edu.ru
sector.relarn.ru/nsm/
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIe yrieBOgOPOAbI — aJKAHbBI 2
25 HenpeenbHble YIIeBoA0PO/IbI: ATKEHBI, 6 1 http://schoolcollection.edu.ru
. ATTKATMEHbI, ATKHHBI http://www..chemnet.ru
http://experiment.edu.ru
2.3 ApomaTH4ecKue yrieBog0pOIbl 2 http://school-
24 [IpupoHbIE HCTOYHHUKY YITIEBOLOPOIOB 3 1 sector.relarn.ru/nsm/
' U UX mepepaboTka
Hroro mo pazaeny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNsI
3.1 Cruptel. denon 3 http://schoolcollection.edu.ru
Anpaerunnl. KapOOHOBBIE KUCTOTHI. http:// www.Fhemnet.ru
3.2 C 7 1 http://experiment.edu.ru
JIOXKHBIE 3(DUPBI http://school-
3.3 YrieBoibl 3 2 sector.relarn.ru/nsm/
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http://school-sector.relarn.ru/nsm/
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http://experiment.edu.ru/
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http://school-collection.edu.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

Hroro no pazneny 13

Paznen 4. A3oTcoaepskanue oOprannyeckre coeJuHEeHUs

http://schoolcollection.edu.ru
http://www.chemnet.ru

4.1 AMuHEI. AMMHOKUCITOTEL. benku 3 http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Hroro no pazneny 3

Pa3zgen S. BbicokomoJieKyJISIpHbIE COeTUHEHUS

http://schoolcollection.edu.ru
http://www.chemnet.ru

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Hroro no paszneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 3 2



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
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http://experiment.edu.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakTuueckue
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTsI padoTsI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenune atoMoB. Ilepuonnueckuit
3akoH M Ilepmoanueckas cucrema
1.1 pHoa 3 http://schoolcollection.edu.ru
XUMHUYECKHX djieMeHToB 1. 1. http://www.chemnet.ru
Meunpgeneena http://experiment.edu.ru
19 Crpoenue BemecTBa. MHOrooopasue 4 http://school-
: BEIECTR sector.relarn.ru/nsm/
1.3 XUMHYECKHE PEeaKIuu 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 Mertanisl 6 1 http://schoolcollection.edu.ru
29 HeMeTamist 9 1 http://www.Fhemnet.ru
http://experiment.edu.ru
53 CBsi3b HEOPTAHUYECKUX U OPTaHUIECKHIX 5 http://school-
' BEIIIECTB sector.relarn.ru/nsm/
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HbL
http://schoolcollection.edu.ru
http://www.chemnet.ru
3.1 XHUMHUS U )KU3Hb 4 http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/
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Hroro no pasneny

OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouaunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoka Bcero Konrpoabrpie  TMpakriieckue fll?-y‘IEHI/IH :6[()1;I;OBaTeJILHbIe
padoThI padoThI pecypesI
1 [IpenmeTt opraHnyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHHsI OpraHU4YEeCKUX
2 coenuneHnii A. M. bytieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[Ipencrasnenue o kaaccuukanuu
3 opranuyeckux BeuiecTB. Homenknatypa 1
(cucTemaTuveckas) ¥ TpPUBUATbHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUN PSIJT
5 Mertan u 3TaH — NpoCTeHIIe 1
MPEACTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOSHHE, CBONCTBA 1
7 DTUJICH U TPOMUICH — MPOCTeHIme 1
MPEACTaBUTENH AIKEHOB
8 [Tpaktrueckas padota Ne 1. «ITonyuenue 1 1
STHJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraguen-1,3 u
9 Metunoyraauen-1,3. Ilomyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI




AJIKUHBI: COCTaB ¥ OCOOEHHOCTHU
CTPOEHUS, TOMOJIOTHYECKUN PSII.

10 N
ALleTUJIEH — MPOCTEUIIINI
MIPe/ICTaBUTENb aJTKUHOB

11 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 U TOJTyoJ. TOKCHYHOCTD
apeHOB

13 ['enernyeckas CBSI3b YIi€BOJAOPOIOB,
MPUHAISKANIUX K Pa3IMYHbIM KjlaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIE
ra3bl, HeTh U IPOJYKTHI €€ mepepaboTKu
IIpupoaHbIE HICTOYHUKH YTJIEBOAOPOIOB:

15 MPUPOHBIN ra3 U MOMyTHBIC He(TAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pazaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHsble CIUPTHI: 3TUIIECHTIIMKOJIb
Y TIUIEPUH
DEeHOI: CTPOCHUE MOJIEKYJIbI,

19 (hU3UYEeCKre U XUMHUYECKUE CBOIMCTBA,
IIPUMEHEHNE

20 Anbaeruabl: GopManbaerua U

areTanbaerug. AneTrod




21

OnHOOCHOBHBIE IIPE/eNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHAsI

22

[TpakTruyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAas1 KMCJIOTHhI, KaK
IpEeaACTAaBUTCIIN BBICHIUX Kap60HOBI)IX
KHCJIOT

24

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE

25

CrnoxHble 3(pUpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

JKupbl: ruapONN3, MPUMEHEHHE,
OuosIornvecKas poJib KHUPOB

27

VYTieBobl: cocTaB, KiracCupUKaIHsI.
Baxnelive npencraBuTeNu: rioKo3a,
dbpykTO3a, caxapo3a

28

Kpaxmai u nemitono3a Kak NpupoHble
MOJIUMEPDI

29

KonuTpomnpHas pabora mo pazaeny
«Kucnopojconepxaiye opraHu4ecKue
coenuHeHus»/ Beepoccuiickas
npoBepouHas paboTa

30

OO6m1ast XxapakTeprucTUKa
a30TCOACPIKAIIUX OPTaHUYECKUX
coeauHenuii / Beepoccuiickas
npoBepouHas paboTa

31

AMWHBI: METUJIAMHUH W aHUJINH




AMUHOKHCTIOTHI KaK aM(pOTEepHBIC
OPraHUYECKHUE COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenTunsl.

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS

33 OCHOBHBIE TTOHSTHS XUMHUHU

BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/II\/’I

OcHoBHBIC MCTOABI CHHTEC3a

34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN.

IInmacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBBHIE

Ne JlaTa
Tema ypoka Konrpoabueie  IIpakTuueckue o0pa3oBaTte/ibHbIE
n/n Bcero H3yYeHUS
padoThbI padoTsI pecypcebl
http://schoolcollection.edu.ru
XUMHAYECKUHN DIIEMEHT. ATOM. http;//www_chemnet_ru
1 DJeKTpoHHas KOH(Urypauus 1 http://experiment.edu.ru
sector.relarn.ru/nsm/
Ilepuonuueckuii 3aKOH U
Tlepuroauueckas cucremMa http://schoolcollection.edu.ru
http://www.chemnet.ru
XUMHUYECKHX 3JieMeHTOB [[. 1. A
2 M 1 http://experiment.edu.ru
eHJIeieeBa, UX CBS3b C http://school-
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMECHTOB U http://schoolcollection.edu.ru
MX COCAUHCHUM 10 IPYIIaM U http://www.chemnet.ru
3 nepuojiaM. 3HaueHHe 1 http://experiment.edu.ru
IIEPUOANYECKOTO 3aKOHA ¥ CHCTEMEI http://school-
XUMUYeCKHuX 3yemenToB . 1. sector.relarn.ru/nsm/
MeHnneneeBa B pa3BUTHH HAYKU
CTpoeHue BelecTBa. XuMUYecKas http://schoolcollection.edu.ru
.. ) http://www.chemnet.ru
CB#13b, ¢€ BUJIBI, MCXaHU3MBI )
4 . 1 http://experiment.edu.ru
00pa3oBaHMs KOBAJICHTHOM CBSI3H. http://school-
Bomoponnast cBsi3b sector.relarn.ru/nsm/
5 Banentnocrts. 1 http://schoolcollection.edu.ru
DNEeKTPOOTpULIATENbHOCTh. CTENEeHb http://www.chemnet.ru
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okuciienus. BemiecTBa
MOJIEKYJIIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHUS

http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

ITonsarue o AUCIICPCHBIX CUCTCMAX.
Uctunnnie n KOJJIOUAHBIC

http://schoolcollection.edu.ru
http://www.chemnet.ru

6 http://experiment.edu.ru
pactBopbl. MaccoBas 10Jist http://school-
BCIIICCTBA B pACTBOPEC sector.relarn.ru/nsm/
Knaccugukaiys 1 HoMeHKIaTypa http://schoolcollection.edu.ru
HCOPTaHUYCCKUX COGI[I/IHGHI/II‘/’I. http//wwwchem net.ru
7 I'enernueckas cBI3b http://experiment.edu.ru
HEOPraHUYECKUX BEILECTB, http://school-
PA3MHUHBIX KITACCOB sector.relarn.ru/nsm/
Knaccudukanust XuMHU4ecKux
peaKuii B HEOPraHMIEeCKOH 1 http://schoolcollection.edu.ru
o http://www.chemnet.ru
OpraHUYECKON XMMUU. 3aKOH )
8 http://experiment.edu.ru
COXpaHEHHUS MacChl BEUIECTB; 3aKOH http://school-
COXpaHCHHA U NPEBPALLICHUA sector.relarn.ru/nsm/
SHEPrUU NMPU XUMHUYECKUX PEAKIUAX
http://schoolcollection.edu.ru
Ckopoctb peakiuu. OOpaTumsie http:// www.Fhemnet.ru
9 http://experiment.edu.ru
peakun. XuMHUYECKOE PAaBHOBECUE http://school-
sector.relarn.ru/nsm/
http://schoolcollection.edu.ru
[IpakTuueckas padora No 1. http://www.chemnet.ru
10 «BnusHue pa3nnyHbIX (aKTOPOB HA http://experiment.edu.ru
CKOpPOCTb XUMHUYECKOU pEaKLn» http://school-
sector.relarn.ru/nsm/
11 DNEKTPOIUTHYECKAsT JUCCOLIUALIHS. http://schoolcollection.edu.ru

Ilonsatue o BOJOPOJHOM ITOKA3aTeCJIC

http://www.chemnet.ru
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(pH) pactBopa. Peakuuu noHHOTO
obmena. ['maponn3 opraHuYecKuX U
HEOPTaHWYECKHX BEIICCTB

http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC

http://schoolcollection.edu.ru
http://www.chemnet.ru

12 peaxiun. [Tonstue 06 snexkrponuse http://experiment.edu.ru
pacIIaBoOB ¥ PaCTBOPOB COJIEH http://school-
sector.relarn.ru/nsm/
http://schoolcollection.edu.ru
K 6 http://www.chemnet.ru
OHTpOJIbHAs paboTa Mo pasneny . .
13 http://experiment.edu.ru
«Teopernyeckre OCHOBBI XUMUM http://school-
sector.relarn.ru/nsm/
MeTamisl, UX IMOJIOKESHHE B
TepHoaMIecKOl crcTeMe http://schoolcollection.edu.ru
http://www.chemnet.ru
XUMHUYECKHX 3JieMeHTOB [[. 1. .
14 http://experiment.edu.ru
MenzeneeBa 1 0COOCHHOCTH http://school-
cTpoeHus aToMoB. Ob1ue sector.relarn.ru/nsm/
(bu3HYecKue CBONCTBAa METAJIOB
http://schoolcollection.edu.ru
CrunaBbl METAILIOB. http://www.chemnet.ru
15 DNEKTPOXUMUYECKUN P http://experiment.edu.ru
HaIPsHKEHUN METalIoB http://school-
sector.relarn.ru/nsm/
XUMHYECKHE CBOMCTBA BAKHEMIIINX http://schoolcollection.edu.ru
o o o http://www.chemnet.ru
16 METaJIOB (HATPUH, Kaauil, Kaablui, hito. )
. g ttp://experiment.edu.ru
MarHui, aJIlOMUHUN) U UX http://school-
COCAMHCHUI sector.relarn.ru/nsm/
17 XHUMHUYECKHE CBOWCTBA XpOMa, ME/IN http://schoolcollection.edu.ru

U UX COCTUHEHUN

http://www.chemnet.ru
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http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

XUMHYEeCKHE CBOMCTBA IIMHKA,

http://schoolcollection.edu.ru
http://www.chemnet.ru

18 . http://experiment.edu.ru
J)Kene3a M UX COeIUHEHUN http://school-
sector.relarn.ru/nsm/
http://schoolcollection.edu.ru
[IpakTudeckas padora No 2. http://www.chemnet.ru
19 "PelieHne s3KkCiepuMeHTAIbHBIX http://experiment.edu.ru
3amad mo TeMe «MeTamby" http://school-
sector.relarn.ru/nsm/
Hewmetaibl, UX TOJ0KEHHE B http://schoolcollection.edu.ru
Ilepuonnyeckon cucreme http://www.chemnet.ru
20 XUMHYEeCKUX deMeHToB Jl. U. http://experiment.edu.ru
MeHeneeBa 1 0COOEHHOCTH http://school-
CTPOGHHS ATOMOB sector.relarn.ru/nsm/
du3nyeckre cBOMCTBA HEMETAILIOB. http://schoolcollection.edu.ru
AnnoTponusi HeMeTauioB (Ha http:// www._chemnet.ru
p://experiment.edu.ru
21 http:// t.ed
npuMepe KUCIOopoaa, CEphI, http://school-
docdopa u yrnepona) sector.relarn.ru/nsm/
http://schoolcollection.edu.ru
o http://www.chemnet.ru
XMMHYECKHE CBOICTBA TaJOreHOB, .
N p://experiment.edu.ru
22 http:// t.ed
Cepbl U UX COCTMHEHUN http://school-
sector.relarn.ru/nsm/
http://schoolcollection.edu.ru
93 XuMHdecKre CBOMCTBA a30Ta, http://www.chemnet.ru

docdopa 1 ux coeqUHEHMIA

http://experiment.edu.ru
http://school-
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XHUMHUYECKHE CBOMCTBA yIiIepoa,

http://schoolcollection.edu.ru
http://www.chemnet.ru

24 . http://experiment.edu.ru
KPEMHHUSI U UX COCIMHEHUI http://school-
sector.relarn.ru/nsm/
http://schoolcollection.edu.ru
I8l o http://www.chemnet.ru
PUMEHEHHE BaXKHEHIIINX .
25 . http://experiment.edu.ru
HEMETAaJJIOB U UX COCAUHECHUMN http://school-
sector.relarn.ru/nsm/
Obobuienne 1 cucreMaTH3aIUA http://schoolcollection.edu.ru
3HaHui 1o teme «Hemeramiby. http://www.chemnet.ru
26 Brrunciienus no ypaBHeHUSIM http://experiment.edu.ru
XMMHYECKUX PEaKIUii 1 http://school-
TEPMOXUMHUYECKHUE PACUETHI sector.relarn.ru/nsm/
http://schoolcollection.edu.ru
HpaKTI’I‘IeCKaH paGOTa No 3. http://www.chemnet.ru
27 «Pemenne 3KCrepuMEHTaIbHBIX http://experiment.edu.ru
3a1a4 o reme "Hemeramasl"» http://school-
sector.relarn.ru/nsm/
http://schoolcollection.edu.ru
http://www.chemnet.ru
KonTtponsHas pabota mo Temam :
28 M - http://experiment.edu.ru
«Metamuel» 1 «HemeTamin http://school-
sector.relarn.ru/nsm/
http://schoolcollection.edu.ru
HeOpFaHI/IquKI/Ie nu OpFaHI/I‘IeCKI/Ie http://www'chemnet.ru
29 KHCJIOTHl. Heoprannueckue u http://experiment.edu.ru

OpTraHU4YCCKUC OCHOBAHU A

http://school-
sector.relarn.ru/nsm/
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AmdoTepHbIe HEOPraHUYEeCKUe U
OpPraHMYECKHE COCTUHEHHUS.

http://schoolcollection.edu.ru
http://www.chemnet.ru

30 I'eneTnyeckas CBI3b 1 http://experiment.edu.ru
HEOPraHMYECKHUX U OPraHNYECKUX http://school-
BEILECTR sector.relarn.ru/nsm/
Posb XUMHHE B 00eCICUeHIH http://schoolcollection.edu.ru
o o http://www.chemnet.ru
9KOJIOTUYECKOU, YHEPTETUUECKON U :
31 . 1 http://experiment.edu.ru
MUIIEBON O€30MaCHOCTH, Pa3BUTHH http://school-
MCEINIUHBI sector.relarn.ru/nsm/
http://schoolcollection.edu.ru
[IpencraBnenus 06 OOMMX HAYIHBIX http://www.chemnet.ru
32 MPUHITUTIAX TIPOMBIIIEHHOTO 1 http://experiment.edu.ru
TIONTyYEHNUs BAYKHEHIIINX BEIECTB http://school-
sector.relarn.ru/nsm/
http://schoolcollection.edu.ru
q http://www.chemnet.ru
€JIOBEK B MUpPE BELIECTB U )
33 1 http://experiment.edu.ru
MAaTEPUAIIOB http://school-
sector.relarn.ru/nsm/
http://schoolcollection.edu.ru
http://www.chemnet.ru
34 XuMUs U 300pOBbE YEIOBEKA 1 http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMBI

10 KJTIACC

Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30oBaTeJILHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUH

11

CdopMupoBaHHOCTH MPEACTABICHUI O XUMHUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KAapTHHBI MHpPA, POJIM XUMHHM B TMO3HAHHU
SBJIEHUN TPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM MaJis
pEelIeHHUsT TPAKTHYECKHX 3a/7ad U DKOJOTUYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3I0POBBIO U MPUPOJIHOM Cpefie

1.2

Bnanenue cucremMoll XUMHYECKMX 3HAHUW, KOTOpas BKJIOYACT:
OCHOBOIIOJIATAt0IINE MOHSATHUSA (Monexyna, BaJICHTHOCTD,
3EKTPOOTPHULIATENILHOCTh, CTENEHb OKHCICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YIIEpOAHBIN CKEJET,
GyHKIIMOHAMBHAS  TPYMNa, paadKal, HM30MepHus, HU30MEpHI,
TOMOJIOTUYECKUI psii, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- U
a30TCOJEpIKaIINe COCIUHEHUS, OMOJOTUYECKH aKTHUBHBIE BEIECTBA
(yryieBoibl, XKUPHI, OCTKK), MOHOMEP, MTOJTMUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs1); TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOI0 CTpoeHUsl oprannyeckux semecTs A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHH, (aKTOJIOTUYECKUE
CBEICHHMSI O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U O€30MacHOM
UCIIOJIb30BAHUM BAXKHEUIIUX HEOPraHMYECKUX U OpPraHu4eCKUX

BC€IICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKaA

1.3

ChopMupoBaHHOCTH yMEHHUH BBIIBIATH XapaKTEPHbIE MPU3HAKU
NOHATHM,  YCTAHABIMBATH HMX  B3aUMOCBA3b,  HMCIIOJB30BaTh
COOTBETCTBYIOIIME IOHATHUS IIPU ONMCAaHUU COCTaBa, CTPOEHUA U

MPEBPALLEHUI OPTraHUYECKUX COCIUHEHUIN

1.4

c(hOpMHUPOBAHHOCTh YMEHUN UCIOJIB30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS COCTABJICHHMSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEéHHOW) (GopMynT OpraHMYECKHX BEIIECTB W ypaBHEHUI
XUMUYECKUX  pEaklUMil,  W3rOTaBIMBATh  MOJEIM  MOJIEKYJ
OPraHWYECKUX BEIIECTB I WUIIOCTPALUA HMX XHUMHUYECKOTO U

MMPOCTPAHCTBCHHOI'O CTPOCHU




1.5

ChopMupoBaHHOCT YMEHUH YCTaHaBIMBATH HPUHALICKHOCTD
HN3YUCHHBIX OPraHUYCCKUX BCIICCTB IO UX COCTaBy U CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (Tpymme) CoenuHEeHH# (yriaeBOJOPOIbI,
KHACJIOPOA M a30TCOJCPIKAIINE COCITUHEHHSI, BHICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/IH), JaBaThb UM Ha3BaHUs 10 CHUCTEMaTU4YECKOU

Homenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHHS ONPEACTATh BUIBI XUMHUYECKON CBSI3H B

OpPTraHUYECKUX COCAMHEHUSX (OAMHAPHBIC U KPATHBIC)

1.6

ChopMupOBaHHOCTH YMEHHMS MPHUMEHATH: TIOJOXKEHUS TEOpUHU
CTpOeHHMsI opraHnnyeckux BemecTB A.M. bytiepoBa miis o0bsCHEHHs
3aBHCHMOCTH CBOWCTB BEILECTB OT X COCTaBa U CTPOCHMs]; 3aKOH

COXpPAaHCHUA MACChI BCIICCTB

VYraesogoponbl.  Kucinopoacoaepkamue ©  a30TCOAEpKallve

OpTraHU4YCCKUC COCIUHCHU . BbICOKOMOJIGKy.HHpHBIe COCOAMHCHUA

2.1

ChopMupoBaHHOCTH YMEHMI TNPHUBOAMTH TPUBHUAIbHbIC HAa3BaHUS
OTJENIBHBIX OPraHUYECKHX BELIECTB (ITWJICH, MPOIWIIEH, alleTHIICH,
STWJIEHIJIMKOJb, TIMLEPHUH, (QeHous, (popManblieruy, ameranbIerus,
MypaBbHHAs KHCJIOTa, YKCYCHasi KHCJIOTa, OJICMHOBas KHCIOTA,
CTEapHHOBAas KHUCIIOTa, IJI0OKO03a, (pyKTO3a, Kpaxmal, IeJUIi0Jo3a,

TJTUIIMH)

2.2

CdopMupoBaHHOCTh YMEHUU XapaKTEpHU30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I‘-I€CKI/IG U XUMHNYCCKHUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
Pa3IUYHBIX KJIACCOB OPTaHWYECKUX BEHISCTB (METaH, 3TaH, 3TUJICH,
MPOMWJICH, areTwiieH, OyraaueH-1,3, metunOyramueH-1,3, GeHzod,
METaHOJ, ITAHOJ, STUJICHTIUKOJIb, TIUIEPUH, (PEHOI, alleTaIbICT /I,
MypaBbUHAs M YKCYCHAasl KHCIIOTBI, TJIFOK03a, Kpaxmall, [eJUTI0JI03a,

aMHUHOYKCYCHasi KHCIJIOTa)

2.3

ChopMupoBaHHOCTh YMEHHUS HWIUTIOCTPHUPOBATH TEHETHUYECKYIO CBSI3b
MEXAY THUINWYHBIMU  IPEACTABUTEISAMU  Pa3JIMYHBIX  KJIACCOB
OpraHUYEeCKUX BEILIECTB YPaBHEHUSIMHU COOTBETCTBYIOIINX

XUMHUYECKHX PEaKUUil ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hOpMyIT

2.4

ChopMupoBaHHOCT ~ YMEHHMS  XapaKTepU30BaTh  HCTOYHUKHU
YTJIEBOJAOPOAHOTO ChIphs (He(Th, MPUPOAHBINA Ta3, Yrojb), CIOCOOBI
UX T[epepaboTKM W MPAaKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadoTKu

XUMHA U KU3Hb. PacuéTrl




3.1

CdopMupoBaHHOCTH yMEHUU BJIAETh CHCTEMOW 3HAHHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOJIb3YEeMbIX B XUMHUU
NpYU W3YYCHUHW BEIISCTB W XMMHUYECCKHX sIBICHHU (HaOIroeHue,
U3MEpEeHUe,  OKCIIEPHUMEHT,  MOJCIMPOBAHUE),  HCIOJIH30BAThH
CUCTEeMHBIE XUMHUYECKUE 3HAHWUS MJI1 TPUHATUS pEHICHUA B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH H UX

IMPUMCHCHUEM

3.2

CdopMupoBaHHOCTH yMEHUU COONIOAATH TPaBHIA IOTH30BAHUS
XUMUYECKON TMOCYIONH M JTabOpaTOpHBIM O0OPYIOBAaHHUEM, a TAKKE
npaBuiIa OOpPAIICHHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSIMA

10 BBIIIOJTHCHUIO na60paT0pHHx XUMHUYCCKUX OIIBITOB

3.3

CdopMupoBaHHOCTH ~ YMEHUH  TJIAHUPOBATH ¥ BBINIOJHSATH
XUMHUYECKHH HKCIEPUMEHT (IIpPEeBpAIEHUs] OPraHUYECKHX BEIECTB
IIPM HArpeBaHHWM, TOJIyYEHHE STUJICHA M H3y4YEHUE €ro CBOMCTB,
KAUECTBEHHBIC pEAKLUUU OPraHMYECKUX BEUIECTB, JCHATypaLHs
OETIKOB NMpHU HarpeBaHUU, LIBETHBIC PEAKLIUU OEJIKOB) B COOTBETCTBUU
C MpaBUJIaMH TEXHUKH O€30MaCHOCTH MPH 0OpAaIlCHUH C BeIIECTBAMU
U J1a0opaTOpHBIM O0OOPYAOBAHMEM; IMPEACTABIATh PE3YyIbTAaThl
XUMHYECKOTO JKclepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLMX peakuuil u (GpopMyaupoBaTh BHIBOIBI Ha OCHOBE

9TUX PC3YJILTATOB

3.4

ChopMupoBaHHOCT, ~ YMEHHH  HPOBOAUTH  BBIYMCIEHUS IO
XUMHUYECKHM YPaBHEHHUSAM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BElIeCTBa WJIM MPOAYKTa pEaklMHU MO H3BECTHBIM Macce, 00bEMY,

KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MU MPOAYKTOB PEAKIIIH)

3.5

CdopMHupoBaHHOCTH YMEHUUI KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 MH(OpMAINIo, MOJy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoil nH(popMalyu, cetb HTEpHET U IpyTue)

3.6

CdopmMupoBaHHOCTE YMEHHUH COOMIOATh MpaBHIIa 3KOJOTUYECKHU
11e51eco00pa3Horo MOBEACHUS B OBITY M TPYAOBOH JESITEIHHOCTH B
LENAX COXPAaHEHHS CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl, OCO3HABATh OMACHOCTh BO3JEUCTBUSA Ha >KUBBIE OpPraHU3MBbI
OINpeAEIEHHBIX OPraHNYECKUX BELIECTB, IOHMUMAs CMBICII [T0OKA3aTeNs
[IAK (npenenbHO OONMYyCTMMOM KOHLEHTpPAlMU), TMOSCHATH Ha
npuMepax CHocoObl YMEHBIICHUS W MPEIOTBPALICHHUS] UX BPEIHOTO

BOBHeﬁCTBHH Ha OpraHus3M 4Yc€JIOBCKa

11 KJTACC




Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHusi

1

TeopeTnyeckre OCHOBbI XUMUHU

11

Brnanenne cucreMol XMMHUYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOMOJIAralolMe MOHATUA  (XUMHUYECKUM  DIEMEHT, aTOM,
AIIEKTpOHHast 000jI04YKa aroma, S-, p-, O-3JIEKTpOHHBIE OpOHTAIH
aTOMOB, HWOH, MOJEKYJIa, BAaJEHTHOCTb, AJIEKTPOOTPULATEIbHOCTD,
CTETIEHb OKHUCIICHHUS, XUMHUYECKas CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIDHBIN 00BEM, KpHUCTAJUIMYECKash PEHIETKA, THIbI XUMHUYECKHX
peakuui (OKHCTUTETBHO-BOCCTAHOBUTENbHBIE, 9K30- u
SHIOTEPMHYECKHUE, PEaKIINK HOHHOTO 0OMEHa), pacTBOP, SJEKTPOIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAs] JIMCCOLMALIUS, OKHUCIIUTEINb,
BOCCTAaHOBUTEJb, CKOPOCTb XUMHYECKOW pEaKIuu, XHUMHUYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJICKTPOIUTUYECKOMN
nuccormanuu, lIlepmonnueckuit 3akon [[.M. MenneneeBa, 3akoH
COXPAHEHHUS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHUH,
(aKTONOTHMYECKUE CBEJCHHUS O CBONCTBAaX, COCTaBe, IMOJYYCHUU H
0€30MacHOM HCII0JIb30BaHUH BaXKHEHIIINX HEOPraHUYECKUX BEIIECTB B

OBITY U ITPAKTUYECKON EATEIbHOCTH YeIOBeKa

1.2

ChopmupoBaHHOCTh YMEHMI BBISBISATh XapaKTEpHbIE NMPU3HAKH U
B3aMMOCBS3b W3YYECHHBIX MOHSATUH, MPUMEHSATH COOTBETCTBYIOIIHE
MOHSATUA TNPU OINUCAHUM CTPOEHUS M CBOMCTB HEOPraHUYECKHUX
BEUIECTB M MUX MPEBPAIICHUI; BBIABIATH B3aMMOCBS3b XUMHUYECKUX
3HAHUU C HOHITUIMHU U MPEJICTAaBICHUSMU  JIPYTHX

CCTCCTBCHHOHAYYHBIX MPCIMCTOB

1.3

Brnanenue OCHOBHBIMH METOJAaMH HAY4YHOTO IO3HAHHUSI BEIIECTB U
XUMHUYECKUX SIBJICHHUNA (HAOMIOqeHUEe, H3MEpEeHUe, OSKCIICPUMEHT,

MOJICJIUPOBAHUE)

1.4

ChopmupoBaHHOCTE YMEHHI ONpPEIEISITh BAJICHTHOCTh U CTETICHb
OKHCJICHUSI XMMHMUYECKUX 3JJIEMEHTOB B COCIUWHEHUSIX PA3THUYHOIO
coCcTaBa, BHJ XUMHUYECKOHW CBs3M  (KOBAJICHTHAs, WOHHAasi,
MeTaJUTH4ecKasi, BOJIOPOJIHAS) B COCTMHCHUSX, TUTT KPUCTAJUTMUECKOM
pPEETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJIsipHasi, HOHHAs,

MeTaJuTn4ecKas)

1.5

ChopMupoBaHHOCTh YMEHHH OMPEAETATh XapaKTep CPEIbl B BOTHBIX

pacTBOpax HEOPTaHUIECKUX COCITUHEHHUN




1.6

ChopMupoBaHHOCTH YMEHHMA  KJIAaCCU(PUUIUPOBATh XUMHYECKUE
PEaKIMK MO PA3IMYHBIM PU3HAKAM (YHCITY U COCTaBY pearupyroumx
BEIIIECTB, TEIUIOBOMY d(PdeKTy peakiuu, H3MEHEHUIO CTEICHEH
OKHCIICHHST ~ DJIEMEHTOB,  OOpPaTUMOCTH  PEaKIHH,  YYaCTHIO

KaTaJlu3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHUW COCTaBISATH YpaBHEHHUS pPEaKIUi
pPa3JIMYHBIX THIIOB, IIOJHBIE W COKPALLEHHBIC YPABHEHUS pEaKIUil
MOHHOTO OOMEHa, YYUTHIBAs YCIOBHSA, NMPH KOTOPBIX 3TH PEaKLUU

UIYT 10 KOHIIA

1.8

CdopMupoBaHHOCTH YMEHUU MPOBOJUTH peaxkuuu,
MOITBEP K IAIOLIHE KauyeCTBEHHBIN COCTaB Ppa3IUYHBIX
HCOPTraHNYCCKUX BCHICCTB, PACIIO3HABATL OIBITHBIM HYTGM HOHBI,

IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB

1.9

ChopMupOBaHHOCTh YMEHUH PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEIIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHA

1.10

ChopmupoBaHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKON peakly OT pa3Iu4HbIX (PaKTOpOB

1.11

ChopMHUpPOBAaHHOCT, YMEHHH OOBICHATH XapaKTep CMEIICHUs
XUMHAYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS

(npunuun Jle [larenbe)

OOm1ast 1 HeOpraHUYecKasi XUMHS

2.1

ChopMupoBaHHOCTh YMEHHI packpbiBaTh cMbich Ilepuomuueckoro
3aKOHA J.N. Menneneena u JEMOHCTPUPOBATH €ero

CUCTEeMATHU3HUPYIOIIYI0, OOBSCHUTEIbHYI0O U  IPOrHOCTHYECKYIO

byHKIIH

2.2

ChopMHUpOBAaHHOCT, ~ YMEHHMH  XapaKTEpPU30BaTh  AJICKTPOHHOE
CTPOCHUE AaTOMOB XMMHYECKHUX DJJeMEHTOB |—4 mepuoaoB
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX DJIEMCHTOB JI.W.
MeHieneeBa, UCIIOJIb3Ys MOHSITUS «S-, P-, 0-3JICKTPOHHBIC OPOUTAIINY,
«QHEPreTUYECKNe YpPOBHU», OOBACHATh 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U UX COEAMHEHUH IO MEpHOoJaM U
rpynmnaM Ilepuogudeckoi cUCTEMBl XUMUYECKUX 3eMeHTOB JI.1.

Menneneesa

2.3

CdhopmupoBaHHOCTE YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOICTBA HEOPraHMYECKMX BEUIECTB Pa3IUYHBIX

KJIACCOB, TTOATBEPKIATh CYIIECTBOBAHNE T€HETUUECKON CBI3U MEXKIY




HCOPraHN4YCCKUMU BCIICCTBaAMHU C IIOMOIIBIO ypaBHGHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

ChopMupOBaHHOCTH YMEHMH yCTAaHaBIMBAaTh MPUHAJICKHOCTH
HEOPraHWYECKUX BEIIECTB I10 UX COCTaBY K ONPENEIEHHOMY KIIACCY
(rpymme) coenruHeHu# (TIPOCThIE BEIIECTBA — METAILIIBI M HEMETAJIIBI,

OKCH/Ibl, OCHOBAaHMsI, KUCIOTHI, aM(POTEPHBIE TUIAPOKCHUIBI, COITH)

2.5

CdhopMupoBaHHOCTH YMEHHH MCIIOJIB30BATh XHMUYECKYIO CHMBOIIUKY
JUISE  COCTaBJICHUS (OpPMYJT BEIIECTB M YPAaBHEHUH XUMHUYECKUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBnanbabie
Ha3BaHUSl OTJENIBHBIX HEOPTaHWYECKHUX BEIIeCTB (yrapHbId ras,
VIJICKUCIBIA Ta3, aMMHaK, TamiéHas M3BECTh, HETalICHash H3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPYTHUE)

2.6

CdopMupOBaHHOCTH YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIHE
XMMHUYECKHE CBOMCTBA HCOPTaHUYCCKUX  BCHICCTB  PA3JIMYHBIX
KJIaCCOB, MOATBCPIKAATh CYLICCTBOBAHUC TE€HESTUYECKOU CBI3U MCKOY
HEOPTaHMYECKUMH  BEIIECTBAMH C  IOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/II\/'I

2.7

CdhopMHPOBaHHOCTP ~ YMEHHH  IUIAHMPOBAaTb W BBINOJHSTH
XUMHAYECKHH SKCIIEPUMEHT (pa3iioKeHHue NepoKCcHIa BOJIOpOJa B
MPUCYTCTBUH KaTaIN3aTOpa, ONpeesieHIe CPeIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO HWHIMKATOpPA, BIUSHHUE PA3THMYHBIX
(haKTOpOB Ha CKOPOCTh XMUMHUYECKOW PEaKIUH, PEaKIUN HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaklUHu Ha Cyiab(aT-, KapOOHAT- U XJIOPHI-
aHMOHBI, HA KATUOH aMMOHMUSI, PEIICHUE YKCIIEPUMEHTAIBHBIX 33134
no TemaM «Metams» 1 «HeMeTass») B COOTBETCTBHH € ITPABUIIAMH
TEXHUKH O€30MacHOCTH TpU OOpalieHud C BEHIECTBAMH H
na0opaTOpHBIM ~ O0OpYIOBAaHUEM;  MPEACTABIATH  PE3YJIbTAThI
XUMHAYECKOTO JKCHepuMeHTa B  (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii U (HOopMyInpoBaTh BBHIBOJBI HA OCHOBE

3TUX Pe3yJIbTaTOB

2.8

ChopMupOBaHHOCTH YMEHUH COONIOAATH TpPaBWIIA TIOJTB30BAHUS
XUMHUYECKON TMOCYNON M J1abopaTOpHBIM 00O0PYIOBAaHUEM, a TaKKe
npaBujIa OOPaIeHNUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCTE ~ YMEHHH  XapaKTepU30BaTh  XUMHYECKHE
MIPOLIECCHI, JIEKAITUE B OCHOBE IIPOMBIIUIEHHOTO MOJIYYEHUsI CEPHOU

KHCIIOTHI, aMMHUaKa, a Takke c(hOPMUPOBAHHOCTh MPEACTABIECHUIN 00




06H_II/IX HAay4YHBIX TIpUHOHUIIAX W 3KOJOTHYCCKHX HpOGHGMaX

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH MPEACTABICHUN 0 XUMUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAy4YHON KapTUHbl MHpA, POJIM XUMUU B TIO3HAHUU
SBIIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS H KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelIeHrsT TPAKTHYECKUX 3aJa4 M DKOJOTMYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IIPHPOTHON Cpejie

3.2

CdopMupoBaHHOCTH YMEHHI KPUTUYECKHU aHaJIM3UPOBATH
XUMHAYECKYI0 MH(OpMAIUIO, MOTy4yaeMyl0 M3 pa3sHbIX HUCTOYHHUKOB

(cpencTBa MaccoBOi KOMMYHHKAIWHU, C€Th VIHTEpHET U Ipyrue)

3.3

CchopMupoBaHHOCTb yMEHHUH CcOOMIONATh MHpPaBUJIA HKOJOTHUYECKH
11€J1ec000pa3HOro MOBEACHHUS B OBITY M TPYJOBOHM JEATEILHOCTH B
LEISIX COXPAaHEHMs] CBOErO 3/10pOBbS M OKPYXKAIOLIEH IPUPOIHOU

CpeIbI

3.4

Oco3HaBaTh OIACHOCTh BO3JICHCTBHS HAa JKHUBBIE OPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, NOHWUMAas cMbica Tnokazarens 1K,
MOSICHATH Ha ITpUMEpax CHOCO6BI YMCHBIICHUA U IPCIOTBPAIICHUSA UX

BpCAHOIO BO3HeﬁCTBHH Ha OpraHu3M 4CJIOBCKaA

3.5

ChopmupoBaHHOCTH ~ yMEHMI  MPOBOJUTH  BBIUYUCICHUS  C
HCIIOJI30BAHNUEM IIOHATHUSL «MaccoBas J0JIsI BELIECTBA B PacTBOPEY,
OOBEMHBIX OTHOILEHUH Ta30B MPU XUMHUYECKHX PEAKIUSIX, MaCCh
BelIeCTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAaKIMH BEIIECTB,
TEIUI0BOro 3 (peKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHS MaCChl

BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KITACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

11

[Ipenmer opraHnyecKO XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE M 3HAUYCHHUE B
ITOJIyYEHUU HOBBIX BELIECTB M MaTepUANOB. Teopusi CTPOECHUsI OPraHUYECKHX

coequHennit A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrtpykrypHble (OpMysiabl OpraHMYecKUX BEIIeCTB. [ OMOJOTHS, H30MEpHs.
XuMuyeckasi CBA3b B OpPraHMYECKHX COEIMHEHHUSX — OIMHAPHBIE M KPaTHBIE

cBs3u. [IpencraBienue o KacCUpUKAIIMA OPTaHUYECKUX BEIECTB

1.3

Homenknarypa opraHiuecKux COeUHEHH (CUCTeMaTHYecKas) U TPUBHAIILHBIC

Ha3BaHUS BaXKHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pObI

2.1

AnKaHBI: COCTaB M CTPOEHUE, TI'OMOJIOTMUECKMH paa. MeraH W 3TaH —
MPOCTEUIINE MPEICTABUTENN ANKAHOB: (U3NYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuy 3aMeIEeHUs] U TOPEHHs), HAXOXKIEHHWE B NPUPOAE, MOJIyuYeHHE U

MIpUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUM Psif. DTUIEH W MPONUIIEH —
MPOCTEHIIINE MPEACTABUTENHN ATKCHOB: (PU3MYECKHE M XUMHUYECKHE CBOMCTBA
(peaKI_[I/II/I TUApPUPOBAHUA, TAJTOICHUPOBAHUA, THUApATAllUHA, OKHUCJICHUA U

MOJINMEPH3aIUH ), TOJIyYeHUE U PUMEHEHUE

2.3

Anxanuensl: Oyranuen-1,3 u wmerunOyraamen-1,3: crpoeHue, BakHEUIIHe
XMMHYECKHE CBOICTBA (peakuus nonumepusanun). [lomryuenue cuHTeTHYECKOro

KaydyKa U pe3UHbI

2.4

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUAM Psil. AIICTHIICH —
MPOCTEHIINIA TPEACTaBUTEIh AJIKHMHOB: COCTaB, CTPOCHHE, (QHU3UYECKHEe Hu
XUMHYECKHE  CBOMCTBAa  (peakuMM  THUAPUPOBAHMS,  TaJOr€HUPOBAaHMS,

ruapaTalyu, TOPeHus ), HOJy4yeHUe U MIPUMEHEHHE

2.5

Apenbl. benzon: cocraB, crpoeHue, (U3NUECKHE M XUMHUECKHE CBOICTBa
(peakuuy TaJOTEHUPOBAHUS M HUTPOBAHUS), TMOJIYyYEHHE W TNPUMEHEHHE.
Tomyon: cocras, cTpoeHHe, (U3MUECKHEe M XUMHYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBaHUs), MOJyY€HUE U NpUMEHEHue. TOKCHYHOCTb
apeHoB. I'eHeTnyeckas CBsSI3b MEXIY YIVIEBOAOPOJIAMH, NPHUHAIEKALIUMU K

Pa3IMYHBIM Ki1accaM




2.6

IIpuponHble HMCTOYHUKM yriIeBOAOpoAOB. IIpuponHbIi Ta3 U IOIyTHBIE
HedTsHbIe ra3el. Hedth u e€ nmpoucxoxaenune. CrnocoOsl nepepadboTku HedTu:
MepPEeroHKa, KPEKUHT (TEPMHYECKUH, KATAUTUYECKUM), TMUPOSn3. [IpoayKThI
nepepaboTku HeTH, X MPUMEHEHHUE B TPOMBITIUICHHOCTH U B ObITY. KaMeHHBII

YTOJIb U IPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiue opraHn4ecKue COeqMHEHMS

3.1

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON W 3TaHON: CTPOCHHUE,
¢u3nUecKue U XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMH METaJUIAMU,
raJloreHOBOJIOPO/IaMU, TOpEHHUE), MpuUMeHeHHe. BoaoponHble CBS3M MEXIY
MOJIEKYJIaMH CITUPTOB. /[elicTBHE MeTaHOIa 1 3TaHOJIa HA OPraHU3M 4YeJIOBEKA.
MHOroaToMHbI€ CIIUPTHL. DTUICHIJIUKOb U TIUIEPUH: CTPOCHUE, (pu3ndeckue
U XHMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO INEJIOYHBIMUA METallJIaMH,
KauecTBEHHAasl peakilisi Ha MHOTOAaTOMHbIE CHUPTHI). JleiicTBHe HAa OpraHu3M

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMIEPpHUHA U STUJICHIJIUKOJIA

3.2

@deHoi: CTpOEHUE MOJIEKYJbl, (U3MUYecKkue U XUMHUYECKHEe CBOICTBa.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbl. DopMabaeru, aleTaibIeTul: CTpoeHue, (pu3nueckue
U XUMHUYECKHE CBOICTBa (peaklUMH OKHUCJICHUS W  BOCCTAHOBJICHUA,

Ka4C€CTBCHHBIC peaKHI/II/I), MOJIYUYCHHUC U MPUMCHCHUC

3.4

OnHOOCHOBHBIE TpeJieNbHbIe KapOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHas
KHUCJIOTBI: CTpOEHHE, (pu3nuecKkrue M XMMUYECKHe CBOMCTBa (CBOICTBA, o0IIMe
VI Kjlacca KHCIOT, peakius STepupHKaluM), MOJydyeHHEe M IPHUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KAaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHUCIIOT. MBIJIa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC ,Z[€I>'ICTBH€

3.5

CrnoxHble 3QUpBl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYTrneBoabl: cocTaB, KJIacCH(PUKAIUS YTIEBOIOB (MOHO-, - M MOJIUCAXaAPHUJIbI).
['mroko3a — mpocTelmuii MOHOCaxapu: OCOOCHHOCTH CTPOCHHUSI MOJIEKYIIBI,
¢dusznueckue M XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE C TUIAPOKCHUIOM
menu(ll), okucieHme amMMHMayHBIM  pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHUE TIIIOKO3bI), HAXOXKACHUE B MPUPOJE, IPUMEHEHHE,
ouosornueckas posb. Potocunte3. OpykTo3a Kak U30Mep TIIIOKO3bI. Kpaxman
U 1eJUTI0J03a KaK MpUpoHble moauMepbl. CTpoeHHe Kpaxmalia U LeJUT0JI03bI.
dusnyeckue U XMMHMUYECKHE CBOWCTBAa Kpaxmaja (IMIpOJu3, KaueCTBEHHas

peakIus C HOJIOM)

A3o0Tcoaepkalliie OpraHnyecKre COeqUHEHUs




4.1

AMUHOKHCIIOTHI KaK aM(OTEpHbIe OpraHuyeckue coenuHeHus. Puszndeckue u
XMMHUYECKHE CBOWCTBA aMMHOKMCIIOT (Ha MpUMepe INuIuHA). buonornueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[I)I

4.2

benku Kkak INpUPOAHBIE BBICOKOMOJIEKYISIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeslKoB. XUMHUYECKHE CBOICTBa OENKOB:

TUAPOIN3, ICHATYpaIis, KaueCTBEHHBIC PEaKIMK Ha OCIKU

BricokoMonekynsipHble COSMHEHMS

5.1

OCHOBHBIE TOHSATHS XHMHH BBICOKOMOJIEKYJIIPHBIX COEJUHEHUN: MOHOMEp,
MOJIMMEpP,  CTPYKTYpPHOE  3BEHO, CTEIEHb  NOJMMEpU3alMU,  CPEIHSA
MoJIeKyJisipHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COCTMHECHHH — MTOJIMMEPU3AITUS U TTOJIMKOHICHCAITHS

5.2

DKCIEepUMEHTAIbHBIE METOJbl H3YyUYEHUsI BEIIECTB M MX MPEBpaALICHUN:
O3HaKOMJIeHHE C oOpa3namMu TPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,

rmacTMace, KaydykoB. [loidydeHne CHHTETHYEeCKOro KayuyKa U Pe3UHbI

11 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

1

TeopeTquCKHe OCHOBBI XUMHH

11

XuMHUYECKu# 37eMeHT. AToM. SIapo aroma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTHyecKre YPOBHHU, OYPOBHU. ATOMHbBIC OpOUTAIIH, S-, P-, d-37IEMEHTHI.
Oco0eHHOCTH pacmpeeNieHus YICKTPOHOB M0 OPOUTATISIM B aTOMaX 3JIEMEHTOB

HEePBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAsS KOH(UTYpAIUs aTOMOB

1.2

Ilepuonnueckuii 3akoH U llepuoanueckass cucTeMa XUMHUUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CBsi3b NEpUOAUYECKOT0 3aK0HA U [leproauyeckoil cucTeMbl
xuMudeckux anemeHToB .M. MenzaeneeBa ¢ COBpeMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHUX BJIEMEHTOB U
0o0pa3yeMbIX UMH TPOCTBHIX U CIOXKHBIX BEIIECTB MO TpyHmaM U MEpHOIaM.

3HaueHue MepUuoINYECKOro 3aKOHa B Pa3BUTUU HAYKH

1.3

Crpoenue BemjecTBa. XHUMHUYECKas CBsI3b. BHIbl XMMHUYECKOW CBSI3U
(koBanieHTHAsT HETOJISIpHAsT W TOJApHAs, HWOHHAsA, MeTammdeckas). VOHBI:
KaTHOHBl M aHWOHBL. MeXaHW3Mbl 00pa30BaHUS KOBAJCHTHOM XUMHYECKON

cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHocTb. DnekTpooTpunateabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYIIPHOTrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA

COCTaBa BelIEeCTBA. THUIBI KPUCTAUINYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pewmérku. llonsTtue o aucnepcHbIX
cucreMax. VcTHHHBIE U KOJUIOUWIHBIE pacTBOpBL. MaccoBast 10J1s BELIECTBA B

pactBope

1.6

Knaccudukanus HEOPraHUYECKHUX COCIMHECHU. Homenkiarypa

HCOPTaHNYCCKUX BCIICCTB

1.7

Xumuueckass — peakiusa.  Knaccupukamus — XMMHYECKHUX — peaknwid B
HEOPraHWYECKOW U OPraHUYECKOM XMMHUH. 3aKOH COXPAHEHHS MACChl BEILECTB,

3aKOH COXPaHEHUs U IIPEBPALLECHMS SJHEPIUU IIPU XUMHUUYECKUX PEaKLMIX

1.8

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT Pa3IMUHBIX (PAKTOPOB

1.9

O6parumbie peakiuu. XUMHUYECKOe paBHOBecwe. MDakTOphl, BIUSAIOIMINAE Ha

COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnexTponutrueckas auccouuanus. CunbHbIe U cinadble dnekTponuthl. Cpena
BOJHBIX PAcTBOPOB BEILIECTB: KHUCHAsA, HEUTpanbHas, mienouHas. Peaxuuu

HOHHOTO 0OMeHa

111

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuuunu

Heoprannueckas xumust

2.1

Hewmeramnsl. [lonoxxenue HemetaiuioB B [lepuoandeckoi cucteMe XuMUYECKUX
anemenToB J[.M. MeHneneeBa 1 0COOEHHOCTH CTpOeHUsT aToMOB. Du3nveckue

CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAJIOB (Ha MpUMEpE KHUCIOpOoJa,

cepsl, pocdopa u yriepona)

2.2

XVWMUYECKHE CBONCTBA BAXKHEHIIMX HEMETANIOB (TaJlOTEHOB, CEPHI, a30Ta,
dochopa, yrimepoma W KpeMHHS) U UX  COCINUHEHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAIIMX KHUCIOT, BOJOPOAHBIX coenuHeHui). Ilpumenenue

BaXKHEUIIINX HEMETAJUIOB U UX COCIUHEHUUN

2.3

Meramnel. [lonoxenue meramnoB B Ilepuoandeckoil cucTeMe XUMHYECKUX
anemenToB .. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEeK
aToMOB MeTaiuioB. O0mue Guudeckue cBoicTBa MeTa/uIoB. CIilIaBbl METAILIOB.

DNIEKTPOXUMHUYECKUI Pl HAIPSHKEHUH METAIIIIOB

2.4

XVWMUYECKHE CBONCTBA BAXKHEHUIIMX METANIOB (HATpUM, Kalluid, KalbIUH,
MarHui, aJlfOMUHUHN, [IUHK, XpOM, JK€JIe30, Me/lb) U UX coeaumHeHui. Oomue

crocoObl MoyyeHus: MeTajuioB. [IpuMeHeHrne MeTalIoB B OBITY M TEXHUKE

2.5

I'eneTmueckas cBI3h HEOPraHN4YCCKUX BCHICCTB, IPUHAMJIC)KAIIUX K PAa3JIMYHBIM

Ki1acCaM

XUMHA U )KU3Hb




3.1

Ponp xumMum B o0Oecne4eHHH SKOJOTHYECKOW, DHEPreTUYECKOW W IMHIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [[OHSATHE 0 HAyYHBIX METOAAX MO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBnenus 06 OOIMMX HAYYHBIX MPUHIIUIAX TPOMBIIIICHHOTO MOTYYCHHUS
BOKHEHIINX BEHIECTB. YEIOBEK B MUPE BEIIECTB M MATEPUATIOB: BaKHEHIINE
CTpOUTENIbHbIE MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepHallbl, KPacKu, CTEKJIO,
KepaMUKa, MaTepuaibl JUIs 3JIEKTPOHUKHU, HAHOMATEpHUalbl, OPraHUYeCKUEe U

MHUHepaJIbHbIe yI00peHUs

3.3

XuMus u 3A0POBLC HYCJIOBCKA: IIpaBuJia HCIOJIb30BAHHUA JICKAPCTBCHHBIX
npenapaToB, TMpaBwia OE30MacHOTO WCIONIB30BAaHUS IPEMapaToB OBITOBOM

XUMHU B HOBCCILHGBHOI\/’I KHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus, 10 xknace/ I'abpuensn O.C., OctpoymoB WU.I'., CnankoB C.A., AKiimonepHoe
obmmectBo «M3natenscTBO «IIpocBemienne
Xumus, 11 xknace/ I'abpuensn O.C., OctpoymoB WU.I'., CnankoB C.A., AKimonepHoe
obmectBo «M3naTenpcTBO «IIpocBemnieHne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Xumus. 10 xnacc. bazoBeliii ypoBeHb. [IpoBepouHbIe 1 KOHTPOJIBHBIE padoTHI ["abpuensH
Onmner CepreeBuy, JIpicoBa ['anuna

I'eopruesna, nuzgarensctBo "l[Ipocsemenue"

Xumus. 11 knacc. Pabouas Tetpanb. bazossriit ypoens ["'abpuensa O.C., Octpoymos U. T,
C. A. CnagkoB, U30aTEILCTBO

"IIpocBenienue"

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

NHTEPHET

http://sesc.nsu.ru/zfmsh/progs-zsh/129-chemistry.html

http://www.chemnet.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
http://www.school-collection.edu.ru
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