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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHONW MPOTPAMMBl CPEHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konmenmuu nmpenogaBaHusi y4aeOHOTO
npeaMera «XuMuUs» B 00pa3oBaTeibHbIX opranusanusax Poccuiickoit denepanuu,
peann3yIoumMx OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBbI, 1 OCHOBHBIX TOJIOKEHHM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsbxenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ieil ctpareruu 00y4eHHsl, BOCIUTAHUSA U Pa3BUTHUs 00YyYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie TnosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
collepaHus, Pe3yJIbTaTOB OO0y4YyeHHUs M TpPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIlui, SBISETCI HEOTHEMJIEMOW YacThl0 WX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM JTAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHUX
HEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUSI U 001IEH KYIbTYPHI
YEJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3/10POBBIO
U MpUPOIHON cpexae. Peanusyercss xumMuyeckoe oOpa3zoBaHUE OOyYaroOlIUMXCsl Ha
YpOBHE CpeIHero 00111eT0 00pa30BaHMs CPe/ICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEpKAaHUE U IOCTPOEHUE KOTOPOIrO OMNpPENESIEHbl B NPOrpaMME IO XUMHUH C
yaéToM crenuPuKkd HaykKu XUMHUH, € 3HA4YCHHS B TIO3HAHWHM TPUPOJBI U B
MaTepUalbHON KU3HU OOILECTBA, a TAKXKe C YUYETOM OOIIMX LIeJel U MPUHLUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEero  oOIIero
obpasoBanus B Poccuiickoit denepanuu.

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 MEXAY
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 KaxJIoro wieHa oOmectBa. CoBpeMeHHass XMMHUS Kak Hayka
co3MJIaTelibHasl, KaK HayKa BBICOKMX TEXHOJOTHUI HalpaBlieHA Ha pElIeHUe
MI0O0ANBHBIX TIPOOJEM YCTOMYHMBOTO PA3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTMIECKON 0€30IMaCHOCTH M OXPaHbI 3/I0POBBSI.

B cooTrBercTBUM C OOIIMMU IEJNSIMU W MPUHIUIIAMU CPEIHEro OOIIero
oOpa3oBanust cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIUMYI0 MM I BBIPAaOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEMIHOTO BKJIKOYEHHUS B JKU3Hb COLUYMa, IPOJOJKEHUS
00pa3oBaHMs B pa3IMUHbIX 00JIACTIX, HE CBA3AaHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnstomuMu  nipeamMeTa  «XUMUS»  SIBISIOTCS  0a30Bble  KYpPChI  —
«Oprannveckas xumus» U «OOmas w HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWU U3 OOIIeH XUMHUM) U
OpraHn4yeckom xumMuv. OOpMUPOBAHUE HAHHOM CHCTEMbl 3HAHUW MPU HU3YYCHUU
npeaMera o0ecrneYrBaeT 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
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW 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
IpeJICTaBICHU O CTpoeHHnH BeriecTB. CBeeHs 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB JO CIIOKHBIX OWOJOTHYECKH aKTHBHBIX
coenuHeHU. B Kypce  OpraHM4eckoM  XUMHHM  [OJYYarOT  pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs MEPBOHAYAIILHBIC
MPEJCTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(UKAIMOHHBIX MpPU3HAKaX 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 MaTepuan Hu (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIasi U HeopraHuuecKas
XUMHSD»  00yYaromMMcs TMPEAOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTMUECKUX MO3MIIMM,



rny0ke TMOHSATh HCTOPUYECKOE W3MEeHeHue (YHKIMA 3TOro 3akoHa — OT
000011a1011IeH 10 0OBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAaX, X COCTaBE, CTPOCHMUH,
CBOICTBaX M NMPUMEHEHUH, a TaKXkKEe O XUMUYECKUX PEaKIMIX, UX CYUIHOCTU U
3aKOHOMEPHOCTSIX MPOTEeKaHus fonoHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamMu
COJICpKaHUS, UMEIOIUMHU KYJIbTYPOJIOTMYECKUI M MPHUKIAIHON XapakTep. OTu
3HaHUSl CIIOCOOCTBYIOT NMOHMMAHHUIO B3aMMOCBSI3M XMUMHMH C JIPYTMMHU HayKaMmu,
packpbIBalOT €€ POJIb B MO3HABATENIbHOM U MPAKTUYECKOM JIEATEIbHOCTH YeI0BEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU
U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TIOMOTal0T BHIITYCKHUKY OPHUEHTHPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHUYECKH OCMBICIIMBATh HH(POPMAIIHIO U IPUMEHSTH €€ JIs MOMOJIHEHUS 3HAHUH,
pelleHus: HHTEIUIEKTYaJIbHbIX U SKCIIEPUMEHTAIBHBIX HCCIEA0BaTENbCKUX 3a1a4. B
LEJIOM COJIep)KaHue Y4eOHOro mpenMera «XHUMHUsSD» AAHHOTO YPOBHS U3YyYEHHUS
OpUEHTUPOBAHO Ha POPMHUPOBAHUE Y OOYUAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHuA (QUIOCOPCKUX UACH, TaKWX KakK: MaTepUaJbHOE EIUHCTBO
HEOPTaHUYECKOTO M OPTaHMYECKOT0 MHUpPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TO3HABAEMOCTb MPUPOAHBIX SBJICHUM MYTEM SKCIIEPUMEHTA
U pelIeHHs NPOTUBOPEUYUIl MEXAy HOBBIMH (akTaMd U TEOPETHUECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodiieM, a
TakKe MpobIeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B nmnnane pemieHus 3amad BOCIUTAHMS, pPa3BUTHS U COLMATHM3AINU
0o0y4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMNPEICIICHUIO
COJCpXaHUA M TIOCTPOCHUS TMpeaMeTa NpeaycMaTpuBaioT (OpMUpPOBAHHE
YHUBEPCAJIbHBIX YU€OHBIX AeMCTBUI, UMEIONIMX 0a30BO€ 3HAYCHUE JJIS1 pa3IMYHBIX
BUJIOB JICSATENILHOCTH: pELIEHUs MpoOjeM, IOHWCKa, aHaiu3a Hu 00paboTKu
uHboOpMalluy, HEOOXOJUMBIX Ui TPUOOPETEHHs] OIbITa MPAKTHUYECKOH U
UCCIICIOBATENLCKON JCSATEIbHOCTH, 3aHUMAOIICH BaXXHOE MECTO B TIO3HAHHUU
XUMUHU.

B mpakTtHke mnpenojaBaHMs XUMHH KaKk Ha YpPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEIHETO 001Iero 0Opa30BaHus, MPU ONPEACIICHUN
COJIep)KaTeIbHOM XapaKTEPUCTUKU IeJNed HU3yYeHHUs NpeaMeTa HallpaBICHUEM
NEePBOCTEIIEHHON 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKONW HAyKH KakK OOJIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOIl
JESITEIbHOCTH YeJOBEKa W KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOMl KynbTyphl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K OIPEACIICHUIO LI W3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEISIMU HM3YyYEHUS MpPEIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTes:

e (opmMupoBaHME CHCTEMBl XUMWUYECKMX 3HAHUW KAk  BaKHEHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIECTB U XUMHUYECKHUX PEaAKIINil, HEOOXOIMMBIX JIJIsl MPUOOPETEHUS YMEHUN
OpPUEHTUPOBATHCSI B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUN, MMEIOIINX
MECTO B IIPUPOAE, B MPAKTHUYECKOW U TOBCEHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTU, CBI3aHHBIX C HAOIIOACHUEM U
OOBSACHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TPaBUII
0e301macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHKA LEJIed U 3a1a4 U3yYEHUs
IpeaMETa B IPOrpaMMe N0 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHM TMPUOPUTETAMU B CUCTEME cpeaHero obmiero odpazoBaHusi. CeroaHs B
[PEernoIaBaHUK XUMUHU B OOJIbLIEH CTENEHN OTAAETCS MPENOYTEHUE MPAKTUUYECKON
KOMIIOHEHTE COJep>KaHusl OOy4yeHUus, OPHUEHTUPOBAHHOW Ha MOATOTOBKY
BBIMYCKHHMKA 00111€00pa30BaTe/IbHON OpraHu3aluy, BIAJCIONIETO HE HabopoM
3HaHWUW, a (QYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSAMHU
AKTHUBHOTO MOJyYeHUS 3HAHUW U IPUMEHEHHUS UX B PEATIbHOM KU3HU ISl PELICHUS
MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM NpU U3yUEHHUU NpeIMeTa « XUMHUS» TOMUHUPYIOIEE 3HAUCHUE
IpUOOPETAIOT TaKUE LIENU U 33/1a4H, KaK:

ajanTamys 00y4arolMXCsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMHU U MX
MPUMEHECHUEM;

dbopmupoBaHre y O0OyYarolUMXCsi  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETEHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JISl Pa3IMYHBIX BHJIOB
JESITEIbHOCTH: pelIeHusl mpo0jeM, oUcKa, aHaln3a U 00paboTKu MH(pOpMAIUH,
HEOOXOUMBIX JJI MPUOOPETEHUS OIBITA IEATEIHHOCTH, KOTOPAasi 3aHUMAaET BaXKHOE
MECTO B IO3HAHUM XMMHH, & TAKXKE Il OLUEHKH C MO3ULUH 3KOJIOTMYECKOU
0e30MacHOCTH XapaKTepa BIMSAHUS BEIIECTB U XUMHUUECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa U IPUPOIHYIO CPEY;



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 MpeaAMETHON obnacTu «EcTecTBeHHO-HAYYHbBIE
PEAMETHD.

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



COJEPXAHUE OBYUYEHUA
10 KJIACC
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
OpPraHNYECKUX 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'OMOJIOTMYECKMH 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 Psi. DTUJIEH U NPONWIECH —
OpOoCTEeHIINE NPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHUS, TIUApATALMH, OKHUCJICHHUS U
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaawes-1,3 m MmermwnOyranueH-1,3: cTpoeHWe, BaKHEWIINE
XMMHYECKHE CBOWCTBA (peakuus noaumepusanuu). [lomydeHne cCHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TPOCTEHIINKA TNPEACTABUTENb aJKWHOB: COCTaB, CTPOCHHE, (DU3MUECKHE 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  ceolicmea  (peakyuu
2aN102eHUPOBANUSL U HUMPOBAHUS), noayueHue U npumenenue. TOKCUIHOCTh APEHOB.



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

[IpupogHbple MCTOYHUKM YIJIEBOAOPOAOB. lIpuponHslii ra3 M IOMyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTaIUTHUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTKu HePTH, UX MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITY. KamMeHHbIN
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
03HAKOMJIEHHE C 00pa3llaMt MIacTMace, KayudyKoB U pe3uHbl, Koutekiuu «HepTo»
U «YT0JIb», MOJAEIUPOBAHUE MOJIEKYJ YIJI€BOJOPOJOB M TajlOre€HONPOU3BOIHBIX,
IIPOBEJCHUE IPAKTUYECKOW PabOThI: OJyUYEHHUE 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 ITPOYKTOB 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
MOJIEKYJIAaMHU CIIUPTOB. /[elicTBHE METaHOAa U 3TaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaromMHsle  CHOUPTBL. OTWICHIJIMKOIbL M  TNIMLEPUH: CTPOCHHUE,
¢uznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJIECHCTBUE CO IIEIOYHBIMHU
METajlaMH, KaueCTBEHHAasl peaklUus Ha MHOIOATOMHbIE CHUpTHI). [lelicTBue Ha
opraHu3sM uesoBeka. [IpumeHenue rimuepruHa U 3TUIICHTJIKOJIA.

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

Anpperunpl U kemouwvl. DOpMANBAETHA, aleTAIbIETHA: CTPOCHHUE,
dusznyeckue U XMMUYECKHE CBOMCTBa (peaklMM OKHCIEHUS W BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH ), TIOJYUYECHUE 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 MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘uaponus
cloHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupoB. buonornyeckas

POJIb JKUPOB.
YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAOB  (MOHO-, JH- H
nosMcaxapuabl). ['roko3a — npocTemmii MoOHOCaxapul: 0COOEHHOCTH CTPOEHUS



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

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl.  du3nueckue M XMUMHYECKHME CBOWCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
poBeJcHNE, HAOMIOJEHNE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCHUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernnoB (OKMCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOIOM),
POBEJCHUE NMPAKTUUECKON pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrbie 3agaun.

Brluucienuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKLIHUH MO M3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIUN).

A3oTcoaeprkalue opraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHnyeckue coequHeHust. dusnyeckue u
XUMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mpumepe riauiuHa). buonornueckoe
3HA4YE€HHE aMHUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. llepBuuHas,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHIA:
HAOJI0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OeIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJIEKYISIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHIA:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IPU M3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIOJb30BAaHWE KaK OOIIMX €CTeCTBEHHO-



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

OOm1re ecTeCTBEHHO-HAYUHbIE TIOHATHS: SBJICHUE, HAyYHBIH (PaKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepuoIUuIHOCTh, HAOIIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TeJO, OO0BEM, 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,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOpHbIE TOPOAbI, MOJE3HBIE UCKOMAaeMble, TOILIMBO,
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 XUMHH

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX MEPUOOB. INEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

[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 D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB IO TpyNmaM U MEpPHOJIaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimyeckas). MexaHu3mbl
0o0pa3oBaHMsl KOBAJICHTHOM XMMHYECKOW CBsi3u (OOMEHHBIH M  JOHOPHO-
akuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

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



[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Howmenknarypa
HEOPraHUYECKUX BelIeCTB. ['eHeTuyeckass CBsI3b HEOPraHUYECKUX BEILIECTB,
MPUHAJICKANUX K Pa3IMYHbIM KJIaccaMm.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUYECKUX PEaKIIHIX.

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

Dnekrponutuyeckas auccounanus. CuiabHble U ciiadble d5ekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHasl, IETOYHASI.

OKUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux snementoB [l. .
MeHpaeneeBa», U3yudeHHE MOJIENEH KPUCTANIMYECKUX PEHIETOK, HaOJIoJIeHue U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3IoKEeHUE TIEPOKCHIA
BOJIOpOJIa B MPUCYTCTBUU KaTalu3aTopa, ONPE/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C MTOMOIIIbIO YHUBEPCAIBHOTO MHANKATOPA, PEAKIIMK HOHHOT'O 00OMEHA), IPOBE/ICHNE
paKkTUYecKor padboThl «BiusiHue pa3andHbX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkum.

Pacuérnble 3anaumn.

Pacu€tsl 1O ypaBHEHUSAM XHUMHYECKHUX peakluii, B TOM YHUCJE
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.
®duznyeckre CBOMCTBA 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,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IpyuMeHeHnEe BaXKHEUIIINX HEMETAJJIOB U UX COCIUHEHUM.

Meramnel. Ilonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSHKEHUI METaJIIOB.



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.

OKCIIepUMEHTAJIbHBIE METOJbl W3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
W3yYEHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
AKCIEPUMEHTAIIbHBIX 3a/1a4, HAOIIOJIEHHEe M OIMCAaHHE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIC PEAKIIUH 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 BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
Y3 BEIIECTB 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.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIAX  MPOMBIILICHHOTO
MOJYYCHHUS 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€30MacHOTO UCIIOIb30BaHUs MTPENapaToB OLITOBON XUMHUU B
MMOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanmuzanmss  MEXINpeaMETHBIX  CBSI3eM MpU  HM3yYeHUHW  OOmeHd U
HEOpPraHU4eCcKol XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYyYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4YHBIH (DakT, rUmoTe3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, IMepUOJUIHOCTh, HAOJIIOJICHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHNE, SIBJICHUE.

®dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOM, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPTETUYECKUN YPOBEHD, BEMIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIHHUIIBI 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, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MaTEpPHAOB, CEIbCKOXO35SMCTBEHHOE IPOU3BOJICTBO, NHUIIEBas
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIILIEHHOCTb,  ITPOU3BOJCTBO
KOCMETUYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJOB,
AJIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



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
0o0ydJaronmuMucs MPOrpaMM CpeIHero oOmero oOpa3oBaHus —(JIMUHOCTHBIM,
METalpeIMETHBIM W OpeaAMETHbIM). HaydHo-mMeToaudeckoil OCHOBOM s
pa3paboOTKU IMJIAHUPYEMBIX PE3YJbTATOB OCBOEHHUS MPOrpPaMM CpPEAHErO OOLIEro
00pa30BaHUs SBJISIETCA CUCTEMHO-AESITEILHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEIEHBI CIEYIOIINE COCTABIISIONIUE!

OCO3HaHHE OOYyYaIOLUIMMUCS POCCUMCKONW TIpa)TaHCKOW HAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPENIETICHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHIO;

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

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroLUXCsl PYKOBOJCTBOBAaTbCS B CBOEU
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHYECKOr0 00pa30BaHus;

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

JIMYHOCTHBIE PE3yNbTAThl OCBOCHUS MpeAMeTa «XHUMHs» JOCTUTAOTCS B
eIMHCTBE Y4YeOHOM W BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBHUH C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, J1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJeaJlaMH POCCHICKOr0 Tpa)KAaHCKOro OOLIeCTBa, IPUHATHIMH B OOIIECTBE
HOpMaMu U  [paBWIaMH  IOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUA U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00yJaronmxcsi.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEJIIBHOM M IPAKTUYECKOW JAESITEIbHOCTH
oOy4aromuxcs 1o peanu3aliu NPUHATHIX B 00IECTBE LIEHHOCTEHN, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMSL:

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

IPEJICTaBICHUsS. O COLMAJBHBIX HOPMax M MpaBUiaX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITEILHOCTHU NPU CO3aHUH YUEOHBIX
IPOEKTOB, PEIICHNUHN YU€OHBIX U IO3HABATENIbHBIX 33/a4, BHIITOJHEHUN XUMUYECKUX
HKCIEPUMEHTOB;

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

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTCUYECTBECHHOM XVMMUH;

YB@XEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUN, KPONOTIMBBIX OKCIEPUMEHTAIBHBIX  IOMCKOB,
IOCTOSIHHOTO TpyZa YUEHBIX U IIPAKTHKOB;

MHTEpECa U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHUH U IMOCIEAYIOIIEM aHAIU3E
uHGOpPMAIIMHU O IEPETOBBIX TOCTIKEHUAX COBPEMEHHON OT€UECTBEHHONW 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 LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3ULMI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE MOCIEACTBUH ITHX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUSA LEHHOCTeH 370poBOoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOLIEHHMS 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 3OPOBBIO 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 S3KOJOTHYECKHX NpoOJieM, BIHSHUS
IKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIUATBLHON CPEIbI,

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

AKTUBHOTO HENpPUATHSA JEUCTBUH, NPHHOCSAIIMX Bpel OKpY)KaroIIen
IPUPOJTHON cpefie, YMEHHS TMPOTHO3UPOBATh HEOIArOMpHUSATHBIC SKOJIOTHUYECKHE
TIOCIIEACTBHSI IPEATNPUHUMACMBIX IEHCTBUH U MPEIOTBPAIIATH UX;

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

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

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

NMOHMMAaHUsA CIeNU(UKH XUMUU KaK HayKd, OCO3HaHWs €€ poll B
(GOpMUPOBAHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEeJICTaBICHUST 00 OKPYXAlOIIeM MUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
MO3HAHUKM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MpoOJIeM COXpaHEHUs
IPUPOTHOTO PaBHOBECHS;

yOeXXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM I COBPEMEHHOM
IUBUIM3AIUH: B €€ TYMaHUCTHYECKON HAIIPaBICEHHOCTH U BaKHOW POJIM B CO3AAHUU
HOBOW 0a3bl MaTepUaIbHON KyJbTYpBl, pPEHICHUH TJ00ANbHBIX MpoOsieM
YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUYECKOM, IUILEBOU U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOCCIICYCHUH YCIOBHN
YCIICITHOTO TPYJa U IKOJIOTUYECKU KOM(POPTHON KU3HHU KaXKJI0TO WeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHUMAaHHs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BATh
NoJTlydyaeMble 3HAHUS I aHAIH3a U OOBSCHEHUS SIBICHUN OKPYKAIOIIET0 MUpa U



IPOMCXOAIINX B HEM U3MEHEHUI, YMEHHS J1e1aTh 000CHOBAHHBIE 3aKIIOUEHHS HA
OCHOBE HaYYHBIX ()aKTOB M UMEIOIIUXCS TAHHBIX C I[EJIBIO MOIY4YEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XHWMUYECKHE 3HAHUSA IS
pelieHus: mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAlIHsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

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

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lnYHbIX cdepax mpodhecCuoHaTbHON
JesITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe PE3yIbTaThl OCBOCHHS YYEOHOTO mMpeaMeTa « XUMHsS) Ha
YpOBHE CpeAHEro 001Iero 00pa3oBaHus BKIIIOYAIOT:

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, DHEPIHs, SBIICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEopHs, NCCIIeIOBaHNe, HAOMIOCHIE, N3MEPEHHE, SKCTIEPUMEHT U JAPYyTHE);

yHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

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

MEXIMCIMIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

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

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH No3HABaTeJIbHBIMH
JeCTBUSIMU:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaIM3UpOBaTh  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 MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUM [ KJIacCU(PUKALUU 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 NMO3HAHUSA, UCIIOIb3YEMbIE B XMMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHHS — XUMUUYECKUN
3HaK (CHMBOJI) JIEMEHTA, XUMU4ecKasi popMyJsia, ypaBHEHHE XUMHUECKON peakLuu
— IpU PEIICHUN y4eOHBIX MO3HABATENbHBIX M MPAKTHUECKHUX 3a]ad, MPUMEHSIThH
Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPHU3HAKOB
U3Yy4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

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

(dbopMynIupoBaTh LIETH U 331a4U UCCIICIOBAHMS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAueCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3bI IO IIPOBEPKE NPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEIACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
IpoLEecca, CaMOCTOATEIbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000111eHUS ¥ BBIBO/bI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIIEOBAHMS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O MPOJIEIIaHHOM 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
IIPE/ICTABIICHHUS], 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 KCIOJIB30BaHUS 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 MEXIpPEeIMETHbIC ((pU3ndeckne M MaTeMaTUYeCKHe)
3HAKU ¥ CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCTIONb30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JI€CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MOM TeMbI B XOJI¢ AHAJIOTa W/WIIN
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHUPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKCHHOHN 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMedl Pe3yJbTaTOB IO3HABATEIBHON EATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSTENIHHO I COBMECTHO CO CBEPCTHUKAMU MPH BHITIOJIHCHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pean3aliu y4eOHOro MpoeKTa U (pOopMyIHpOBaTH BHIBOIBI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM IMYTEM COIVIACOBAHUS IMO3ULHUN B
X0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OBiajieHHe YHHBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSMMU:

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 UM HCCIEAOBATENIbCKUX 3a7ad, BBIOUpaTh HauboJiee
3(p(EeKTUBHBI CHOCOO MX pelIeHHs C Y4YETOM IMOJIYyYeHHUS HOBBIX 3HAHUM O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEITHPHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuueckass XUMUSI»
OTPAKAIOT:

c(hOpMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKON  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM ITPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpPbl JHMYHOCTH, €€ (PYHKIIMOHAILHON
I'PaMOTHOCTH, HEOOXOMMOM AJI pelIeHUs] MPaKTUYECKUX 3a/1ad U SKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U PUPOIHOM CPENIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE TOHSTUS (XUMHYECKUM HJIEMEHT, aToM, OJJIEKTPOHHas
0001104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPUILIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpallEHHAsA), MOJb, MOJSpHas
Macca, MOJISIpHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, PaIuKal,
M30MEPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsAJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPOI U
a30TCoAEpKAIME COCOUHEHMS, MOHOMEp, IIOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMsI); TEOpPUU U 3aKOHBI (TEopusi CTpOEHUs
oprannyeckux BeniecTB A. M. byTiepoBa, 3aK0H COXpaHEHHsI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XUMHU, MUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJb30BAHUM Ba)KHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON 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 CUMBOJMKY IS
COCTAaBJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKHX BEMIECTB W yPaBHECHUN XUMHUYECKUX PEAKIUH,
W3TOTaBJIMBAaTh MOJIENIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI MIUIFOCTPALUU X
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpPraHMYECKHUX BEIIECTB II0 HX COCTaBY M CTPOCHHUI0 K ONIPEACIEHHOMY
KJIacCy/Tpynme COeAWHEHUH (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEpIKaIliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHUS 110
cucrematudeckorr Homenkiarype (IUPAC), a Takxke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHTJIMKONb, THIEepUH, (eHon, (GopManbaeru]], aeTalbIerua, MypaBbUHAS
KHUCJIOTa, YKCYCHasl KHCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAsT KUCIIOTA, TIF0K034,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

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

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bByTnepoBa /st 00bsiCHEHUS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUI XapaKTepPU30BaATh COCTAB, CTPOEHUE, (hU3UUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENECH pa3IMYHBIX KIJIACCOB
OpraHUYEeCKHUX BEIIEeCTB (METaH, 3TaH, ITUJICH, IPOIUJIEH, alleTUJIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 6eH30J1, METaHOJI, ITAHOJ, STHJICHTJIMKOJIb, TJIUIEPUH, (EHOT,
aleTaNbICTH I, MypaBbUHAS U YKCYCHAsI KHCIIOTBI, TIIIOKO3a, Kpaxmal, IeJITi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh N€HETUYECKYIO CBSI3b MEXAY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHMHMUYECKMX PEAKUUNA C HCIOIb30BAaHUEM
CTPYKTYPHBIX (hopMyT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
ChIpbs (HEPTh, MPUPOIHBII a3, yroib), ClIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
IpUMEHEHHUE TIPOYKTOB MEpepadOTKu;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIUKUCIEHUS MO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEIIECTBA WJIM IMPOIYKTA
peakIuu 1o U3BECTHBIM Macce, 00bEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WM POAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BIAJETh CUCTEMON 3HaHWUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMUHU MPU U3YUYEHHUH BEILECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
WCIIOJIP30BAaTh CUCTEMHBIC XWMHYECKHE 3HAHUSA JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
MOCYJIO W J1TabopaTOpHBIM O0OPYIOBaHWEM, a TaKXKe MpaBuia OOpamieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUUIAHUPOBATH U  BBIMOJHATH XUMHUYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKHUX BEIIECTB MPY HArPEBaHUH, MOJTyUYCHUE
STWJICHA U N3YYCHHE €T0 CBONCTB, KAUECTBCHHBIE PEAKITUN OPTAHNYECKUX BEIECTB,
JeHaTypanus OeJIKOB MPU HArPEBaHUM, LIBETHBIE PEAKIIMK OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH NpU OOpallleHWd C BEIIECTBAMHU U
7a00paTOpHBIM  O0OpYAOBaHHEM, MPEACTaBIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (OpME 3alHMcCH YpaBHEHUW COOTBETCTBYIOIIUX pEaKIUil U
(dhopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBAa MAacCOBOMU
uHdopmaruu, aTepHeT u apyrux);

chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
[€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXpaHEHUsI CBOErO 3J0pPOBbS MU OKpYXKAIOIIEH NPUPOAHON Cpeibl, OCO3HABATH



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

JUIsi 0OyJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

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

dbopmy.
11 KJIACC

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

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

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUA SJIEMEHT, aToM, M30TOoMl, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUSI, XUMUUYECKAs CBSI3b
(KoBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAIUIMYECKAS PEMIETKA,
TUNBl ~ XUMHYECKHX  PEAaKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTUYECKAsE JIUCCOLUAIMSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakIuu, XUMHUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU AUCCOUMALUM, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUU
MpY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BbIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SIBIICHHM, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MMacCHOM MCTIOJIb30BAHUH BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHI BBISABIATh XapAaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTAHABIIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSTUS TIPHU
OIMCAaHWU HEOPTraHMYECKUX BEILIECTB U UX MPEBPAILLICHUH;

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



cucteMatuyeckyro HomeHkiaatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, YrJeKUCIHbI ras, aMMHak, TamiéHas
U3BECTh, HETalIEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHU OIpPENEsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAUHEHMSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBaJIEHTHAsl, MOHHAs, METAaJUIMUECcKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBA (aTOMHas, MOJIEKYJsApHasi,
VMOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCTUHCHUU;

c(hOpMUPOBAHHOCTh YMEHHU YCTaHAaBJINBATh IPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBYy K OIpEACIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCJIOThI, aM()OTEpHBIE TUAPOKCUBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB |—4 mnepuonoB Ilepuogndeckoil cHCTEMBI
xumudeckux ameMmentoB JI. M. MennmeneeBa, MCHoyib3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTU
WU3MEHEHHSI CBOMCTB XMMHYECKHUX AJIEMEHTOB U MX COEOUHEHHI MO MEpUOJaM U
rpynnam Ilepuoandeckon cuctemsl XUMUYECKUX deMeHToB [I. 1. Menneneesa;

chOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T'€HETUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C MIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IuMYHBIM IpPU3HAKaM (YUCIY M COCTAaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTENEHEW OKUCJIEHUS! 3JIEMEHTOB, 00paTUMOCTU
peaKkIMK, YYacTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pa3IUYHBIX
THUIIOB, TIOJTHBIE M COKpPAILIEHHBIC YPABHEHUSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPY KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA,

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUEeCTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIIMUE B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH  PpaCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS 3JIEKTPOHHOrO OallaHca
ATUX PEAKIM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKuu OT Pa3IMYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOTO PaBHOBECUS
B 3aBUCUMOCTH OT BHelIHero Bo3aerctus (mpunuumn Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUH 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTHUS «MacCOBas 10JIs BEIIECTBA B pACTBOPE», 00 BEMHBIX OTHOIIEHUH ra30B Mpu
XUMHYECKHX PEaKIMAX, MacChl BEIIEeCTBA WIM O0BbEMA Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcce WM 00BEMY OJHOTO M3 YYACTBYIOLIUX B PEaKIMU
BEIECTB, TEIJIOBOro 3¢ (deKkra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTpaBuia MOJIb30BaAHUS XUMUYECKOM
nocyAod M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBujiia OOpaleHHs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHIM
IKCIIEPUMEHT (Pa3joKEHUE MEPOKCHUIA BOAOPOJA B NPHUCYTCTBUM KaTalW3aTopa,
ONpEIEIEHUE Cpelbl PACTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON pEakIlnu,
peakiud MOHHOTO OOMEHa, KayeCTBEHHbIC pEeakIMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIIeHHE 3KCIEPUMEHTAIbHBIX 3aJad 10
Temam «Metaiub»y U «HeMetaib»y) B COOTBETCTBUU C IpPaBUJIAMU TEXHUKH
Oe3omacHOCTH IpU OOpaIllEHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYI0BaHUEM,
NPEACTABIATh PE3YNbTAThl XHMMHUYECKOTO 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
KOMMYHUKaIu, IHTepHET u ApyTrux);

c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH 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
MPEAOTBPALEHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

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

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

KoanuecTBOo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTsbI

daekTpoHHbIe (UU(POBbHIE)
o0pa3oBaTe/IbHBIC peCypChl

Paznen 1

. TeopeTrnyeckue 0CHOBBI OPraHU4YeCKOM XUMUH

[IpenMeTr opraHuYeCcKO XUMUU.

http://www.chemnet.ru

1.1 Teopust cTpoeHUs OPraHUuYECKUX 3 http://him.1september.ru
coenuuennii A. M. bByrieposa http://www.chemistry.ssu.samara.ru
Hroro no paszneny 3
Pa3znea 2. YrieBoaopoanbl
TIpere/bHEE YIICBOIOPOME — http://vs{ww.chemnet.ru
2.1 2 http://him.1september.ru
AJTKaH®! http://www.chemistry.ssu.samara.ru
HenpenenbHbie yrieBOgOPOIbL: http://www.chemnet.m
2.2 6 1 http://him. 1september.ru
AIIKCHB, alIKAZTACHLI, ATKIHDL http://www.chemistry.ssu.samara.ru
http://www.chemnet.ru
23 ApoMaTH4eCKHE YriIeBOI0POIbI 2 http://him.1september.ru
http://www.chemistry.ssu.samara.ru
N — http://www.chemet.m
24 3 1 http://him.1september.ru
YI€BOJOPOJIOB U X NepepadoTKa http://www.chemistry.ssu.samara.ru
Hroro no paszneny 13

Pasznen 3. Kucnopoacoaep:kamnue oprannyeckue coeJuHeHust
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http://www.chemistry.ssu.samara.ru/

http://www.chemnet.ru

3.1 Cruptel. Genon 3 http://him. 1september.ru
http://www.chemistry.ssu.samara.ru
Anbneruasl. KapOoHOBBIE KUCTOTHI. http://www.chemnet.ru
32 7 http://him.1september.ru
CroxHb1e SQHpE! http://www.chemistry.ssu.samara.ru
http://www.chemnet.ru
33 VYrneBoanl 3 http://him. 1september.ru
http://www.chemistry.ssu.samara.ru
Hroro no paszneny 13

Pa3znen 4. A3oTcoaepskaniue opranHnyeckre coeJuHeHUs

http://www.chemnet.ru

4.1 AMUHEL. AMHUHOKHUCIIOTEL. benku 3 http://him. 1september.ru
http://www.chemistry.ssu.samara.ru
Hroro no paszneny 3
Pa3zgen S. BbicokomoJieKyJISIpHbIE COeTHHEHUS
http://www.chemnet.ru
5.1 [Tnactmaccel. Kayayku. Boiokna 2 http://him.1september.ru
http://www.chemistry.ssu.samara.ru
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne i/l P Konrpoabusie IIpakruueckune (wicpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BELIECTB
1.3 XHUMUYECKUE PEaKIINU 6 1 1
Hroro no paszneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 Metanibl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHMYECKUX U OPTraHUYECKUX )
' BELIECTB
Hroro no pazneny 17
Pasznea 3. Xumud u :Knu3HbL
3.1 XuMHA U )KU3HDb 4
Hroro no pasneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoaundecTBO 4acoB
Ne Hdara JIeKTPOHHBbIE HU(PPOBHIE
Tema Ypoka KOHTpOJIbHLIe HpaRaneCKHe
n/n Bcero u3ydeHusi o0pa3oBaTesbHbIE PeCYPChI
padoThI padoThI
IIpeamer opranudeckoin http://www.chemnet.ru
1 XHMHH, €€ BOBHUKHOBEHHE, 1 http://him. 1september.ru
pa3BUTHUE U 3HAUCHUE http://www.chemistry.ssu.samara.ru
Teopust crpoeHus
OpraHnYeCcKUuX COeOUHEHUN A http://www.chemnet.ru
2 I\/II) B B ' 1 http://him.1september.ru
. JIEpOBa, €€ OCHOBHEIC .
YTICpoBa, http://www.chemistry.ssu.samara.ru
MOJIOKEHUS
[IpencraBnenue o
KJ1acCU()UKALUU OPraHUYECKUX
semects. HOMEHKIATYpa http://www.chemnet.ru
3 i P 1 http://him. 1 september.ru
cUCTEeMaTHUuecKas) u )
( ) http://www.chemistry.ssu.samara.ru
TPUBHAJIbHBIC HA3BaHUS
OpraHMYECKHUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHE http://www.chemnet.ru
4 ’ . P ’ 1 http://him.1september.ru
TOMOJIOTHYECKUH P .
pin http://www.chemistry.ssu.samara.ru
MertaH 1 3TaH — IpoCTeHIIe http://www.chemnet.ru
5 P 1 http://him.1september.ru
MpPEICTaBUTEIN aJIKaHOB .
pel http://www.chemistry.ssu.samara.ru
http://www.chemnet.ru
AJIKEHBI: COCTaB U CTPOCHHUE, .
6 1 http://him.1september.ru

CBOMCTBA

http://www.chemistry.ssu.samara.ru
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OTUJEH U IPONUIEH —

http://www.chemnet.ru

7 MPOCTEUIIINE MPEICTABUTETN http://him.1september.ru
AJIKEHOB http://www.chemistry.ssu.samara.ru
[TpakTuyeckas padora Ne 1. http://www.chemnet.ru

8 «IlonydeHnue sTuneHa u http://him.1september.ru
U3y4YEeHHE €0 CBOUCTBY http://www.chemistry.ssu.samara.ru
Ankanuensl. byranuen-1,3 u
MeTriGyTammen-1,3. http://www.chemet.m

9 http://him. 1september.ru
Honyuenne CHHTETHICCKOrO http://www.chemistry.ssu.samara.ru
Kay4dyKa U pE3UHbI
ANIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS, http://www.chemnet.ru

10 TOMOJIOTUYECKUH PSI. http://him.1september.ru
AleThiIeH — MpOoCTeHIIHi http://www.chemistry.ssu.samara.ru
MpEeACTaBUTENb AIKUHOB
Brruncienus no ypaBHeHHUIO http://www.chemnet.m

11 . http://him.1september.ru
XMMHITCCKOH peaKiti http://www.chemistry.ssu.samara.ru
Apensbl: O€H30J1 U TOJTYOJI. http://www chemnet.ry

12 http://him.1september.ru
Toxeunocts apenos http://www.chemistry.ssu.samara.ru
I'eneTnueckas CBA3b

http://www.chemnet.ru

13 YITICBOAOPOAOB, http://him. 1september.ru
TPHHAZICHAKAIIIX K PAsIMIHAIM http://www.chemistry.ssu.samara.ru
KJlaccaMm
IIpupoaHbIE HCTOYHUKHU http://www.chemnet.ru

14 YIJIEBOIOPOAOB: IPUPOAHBII http://him.1september.ru

ra3 ¥ onyTHble HeTAHbIE

http://www.chemistry.ssu.samara.ru
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rasbl, HeTh ¥ MPOJYKTHI €&
nepepadoTKu

IIpupoaHbIE HCTOYHUKHU
YIJIEBOJOPOIOB: IIPUPOIHBIN

http://www.chemnet.ru

15 ra3 U NoIyTHbIC HEPTIHbIC http://him.1september.ru
rassl, He)Th ¥ MPOJYKTHI €& http://www.chemistry.ssu.samara.ru
nepepadoTKu
KOHTPONbHASL Da60Ta TIo http://www.chemnet.ru

16 P v p http://him.1september.ru
PasiIeily «FTICBONOPOABD? http://www.chemistry.ssu.samara.ru
IIpenenbHble OMHOATOMHBIE http://www.chemnet.ru

17 CIUPTHI: METAHOJI U DTAHOIL. http://him.1september.ru
Bogopoanas cBs3b http://www.chemistry.ssu.samara.ru
MHOIOATOMHEIC CLIIDTLL: http://www.chemnet.ru

18 PTHE: http://him. 1september.ru
YTHIICHIIMIOIE | LTHICpIH http://www.chemistry.ssu.samara.ru
DeHOI: CTPOEHUE MOJIEKYJIBI, http://www.chemnet.ru

19 ¢busnvecKkre 1 XUMHUYECKHE http://him.1september.ru
CBOICTBa, IPUMEHEHNE http://www.chemistry.ssu.samara.ru
T T — http://www.chemnet.ru

20 ] AI: http://him. 1september.ru
AHCTAILACTIA. ALCTOH http://www.chemistry.ssu.samara.ru
OHOOCHOBHBIE TIPEIETbHbIE http://www.chemnet.ru

21 KapOOHOBBIE KUCIIOTHI: http://him.1september.ru
MypaBbUHAS U YKCYCHas http://www.chemistry.ssu.samara.ru
[TpakTuyeckas padora Ne 2. http://www.chemnet.ru

22 «CBolcTBa pacTBOpa YKCYCHOM http://him.1september.ru

KHCJIOTBD»

http://www.chemistry.ssu.samara.ru
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CreapuHoBas U 0JICMHOBAs

http://www.chemnet.ru

23 KHUCJIOTBI, KaK MPEICTaBUTEIN http://him.1september.ru
BBICIITNX KapOOHOBBIX KHCIIOT http://www.chemistry.ssu.samara.ru
Mpb11a KaK COJIM BBICIIUX http://www.chemnet.ru
24 KapOOHOBBIX KHCIIOT, UX http://him.1september.ru
MOIOIIee AeiiCTBHE http://www.chemistry.ssu.samara.ru
CrnoxxHbie 3(pHUpHI Kak
IIPOU3BOIHBIE KAPOOHOBBIX hitp://www.chemnet.ru
25 p P http://him. 1september.ru
KHUCJIOT. ' MIpoIn3 CII0KHBIX .
http://www.chemistry.ssu.samara.ru
3¢upoB
Kupsr: runponus, http://www.chemnet.ru
26 MIpUMEHEHHE, OMOJIOTHYeCKas http://him.1september.ru
POJIb JKUPOB http://www.chemistry.ssu.samara.ru
VrneBoasl: cocTas,
kinaccudukanus. Baxuenmme hetp://wvew.chemnet.ru
27 ) http://him. 1 september.ru
MIPEICTaBUTENN: TIIOKO3a .
pen i http://www.chemistry.ssu.samara.ru
bpykTO3a, caxapo3a
KpaxMasl i Le/uToNosa Kak http://www.chemnet.ru
28 p http://him.1september.ru
MIPUPOTHBIE TOIUMEPEI )
PHUPOA p http://www.chemistry.ssu.samara.ru
Kontponbnas padota mo
asnen http://www.chemnet.ru
29 p K y http://him.1september.ru
«Kucn JKAIIN .
CIIOpOACOACPAKALIHC http://www.chemistry.ssu.samara.ru
OPraHU4YeCKHUE COCTUHEHUS
http://www.chemnet.ru
30 AMUWHEBI: METHJIAMUH U aHUJINH http://him.1september.ru

http://www.chemistry.ssu.samara.ru
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AMUHOKHUCIOTBI KaK
aMm(poTepHBIC OPTaHUYECKHE

http://www.chemnet.ru

31 COCIUHCHHS, NX 1 http://him. 1september.ru
OMOJIOTHUYECKOE 3HAUYCHHE. http://www.chemistry.ssu.samara.ru
IlenTnanl
benku kak npupoHbIe http://www.chemnet.ru

32 BBICOKOMOJIEKYJISIPHBIE 1 http://him.1september.ru
COEMHEHHUS http://www.chemistry.ssu.samara.ru
OCHOBHBIC TOHITUS XUMUH http://www.chemnet.ru

33 BBICOKOMOJIEKYJISIPHBIX 1 http://him.1september.ru
COEIMHEHU http://www.chemistry.ssu.samara.ru
OcHOBHBIC METOJIBI CHHTE3a
BEICOKOMOICKVIISDHEIX http://www.chemnet.ru

34 . y1Ip 1 http://him.1september.ru
coenuHeHui. IlnacTMaccsl, .

http://www.chemistry.ssu.samara.ru
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemistry.ssu.samara.ru/




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 11 knace/ I'abpuensu O.C., OO11ecTBO ¢ OrpaHUYESHHON
0TBETCTBEHHOCTHIO «/IPODAY; AkinonepHoe odmiecTBo «3aarenbcTBoO

«IIpocsemenue»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET
http://www.chemnet.ru ['azeta « Xumusi» u callT 11 yuutens «5 uay Ha ypok

XUMUN»

http://him.1september.ru Enunas xomnexmust [IOP: [IpeameTHas xommekius

«XUAMUA

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
aKcriepuMeHThl: xuMust. Kommnekius Poccniickoro 001eo0pa3oBaTesHOTO

noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit



http://www alhimik.ru Becepoccuiickas oauMuaaa mKoJIbHUKOB 10 XUMUH

http://chem.rusolymp.ru Opranuueckasi XuMHsi: 3J€KTPOHHBIA yUeOHUK AJIs

CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBIH






		2023-10-19T10:40:35+0400
	Кузнецова Ольга Юрьевна




