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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa30BaTENbHOW MPOrpaMMbl CpPeAHEro 00IIero o0pa3oBaHMS
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yronMX OCHOBHBIE 00pa30BATENbHBIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMPEIEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
CoJlep KaHMs, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM 3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TpUPOJIHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeIHEro o01iero o0pa3oBaHus cpeiCTBAMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€TOM Creuu(puKd HAyKH XUMUHU, €€ 3HAYCHUs] B TO3HAHWUU TMPUPOALI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENeH U MPUHIHUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
MPUPOIBI M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHHUS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaKk Hayka
co3ujaTelibHasl, KaK HayKka BBICOKMX TEXHOJOTUM HampaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKCHHS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypCehl —
«Oprannueckas xumusi» U «OOm@ss W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckoil xumuu. @opMUPOBaHUE JAHHON CHCTEMBI 3HAHWN NPU U3YYEHUU
npeaMera 00ecnedYrBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHu4ecKas XuMus» cQopMupoBaHa B MpPOTpaMMeE IO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHHH BeliecTB. CBeeHus 00 M3yuaeMbIX B Kypce BellecTBax
JAI0TCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuid. B Kypce  OpraHM4eckod  XUMHM  MOJY4YalOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM yrjaoMm 3peHuss B npeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUYECKHE CBEICHHS O BeEIIeCTBaX U
XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD»  00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTUYECKUX MO3UIUH,
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riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIei 10 0OBACHSIOMEH 1 POTHOZUPYIOLICH.

Enunasa cucrema 3HaHUM O BaXKHEWINHMX BEMIECTBaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUs JoNONHsIeTCs B Kypceax 10 u 11 kimaccoB anemenTamu
COJIEp>)KaHMsl, UMEIOIIMMHU KYyJbTYpOJIOTHYECKUA M MPUKIATHON XapakTtep. OTH
3HaHMS CMOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMUM C JPYTMMHU HayKaMH,
PAacKpBIBAIOT €€ pOJIb B IO3HABATEIBHON M IPAKTUUECKOMN AEATEIbHOCTH YETI0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y IIPAKTUYECKUX MPUIIOKEHUA XMMUH, IOMOTalOT BBIITYCKHUKY OPUEHTHPOBATHCSA B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(DOPMALIMIO U TPUMEHSITH €€ JJIs TIONOJHEHUS] 3HaHUH,
pEeLICHUS UHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a1a4. B
LEJIOM COJEp)KaHWE Y4eOHOro mnpeamera «XUMHUS» AAHHOTO YPOBHSI W3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsL TIOHMMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepUalbHOE E€JIMHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOECHHUEM, II03HABAEMOCTH IPUPOJHBIX SIBJICHUM ITyTEM DKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYUI MEXIy HOBBIMU (DaKTaMHd M TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX MpodiieMm, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIHTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4JaronmMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUsI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOUINX 0a30BOE 3HAUEHUE IS Pa3JIMUHbBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uH(popMaluy, HEOOXOAUMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTHYECKOW U
UCCJIEIOBATENLCKON JIeATEIbHOCTH, 3aHMMAIOUIEl Ba)KHOE MECTO B TO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHMs XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K OIPEACIICHUIO LIeJIEW W3y4eHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJaBHBIMHU LIETSIMU U3YYEHHUS TpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMHpOBaHME CHCTEMbl XMMHUYECKHX 3HAHUHM KaK  BakHeHen
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIYEBbIC MOHATHUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TECOPHUH XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH X
pa3BUTHSA U CTAHOBJICHMUS,;

e (opMHpOBaHME U Pa3BUTHE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIIN, HEOOXOIUMBIX IS PUOOPETEHUS] YMEHU N
OPUEHTHPOBATHCSI B MHUPE BEIIECTB W XMUMHUYECKHUX SIBICHHH, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO HJKCIEPUMEHTA, COOJIOJIEHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHUOPUTETAMHU B CUCTEME CpefHero ooduiero oOpa3zoBaHus. CerogHs B
MPENOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHus OOydYeHUs, OPHEHTUPOBAHHONW HAa MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTeIbHOM OpraHu3aliy, BIIAJICIONIET0 HE HaOOpOM
3HaHUU, a (PYHKIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSMU
AKTUBHOTO MOJYYEHUs 3HAaHUI U PUMEHEHHS UX B PEAJIbHOM JKU3HM JIJIsl PELICHMUS
MPAKTHYECKHX 3ajad.

B cBsi31 ¢ 3TUM ITpH M3yYEeHUHU TIpeAMETa «XUMHUSH TOMUHHUPYIOIIEE 3HAUCHHUE
npUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

ajanrtanusi 00yJaromMXcsl K yCJIOBUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH M MX
NPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jNuHBIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MH(POpMaLUH,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B IMO3HAHUM XUMHH, a TaKXe JUIl OLEHKH C MO3UIUN SKOJIOTMYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
4eJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMINXCs: CIIOCOOHOCTH CaMOCTOSITEILHO IPUOOpETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU JJI IOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HaIPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX IMPOoOJIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJIHEHUS SHEPTETUUECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOUIEHUS K TPHUPOAE U CBOEMY 3IO0pPOBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIONb30BAaHUSl TIOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero ooOiero oOpa3oBaHMsS MNPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obsmacTu «EcrecTBeHHO-HAyUYHbIE
IPEIMETHD.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero obmero oopazoBaHus, coctaiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hezemto), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. byTtiepoBa, e€ ocHOBHbIE 1010XKeHUsA. CTPYKTypHbIE (POPMYJIIbI
OpPraHMYeCKuXx BemecTB. [omoisorus, wuzomepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o kiaccupukauu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUILINX IPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKUX BEIIECTB, HAOJIOJEHUE M OIMCAaHUE
JEMOHCTPALlMOHHBIX OIBITOB II0 MPEBPALICHUID OPraHUYECKUX BEILIECTB IIPU
HarpeBaHuM (IJ1aBjieHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH W d3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HAxXOXJEHHWE B TMPHUPOJE, MOJIyYeHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUM PAl. DTUIEH U MPONUIICH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (DU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiu  THAPUPOBAHUS, TAJIOTCHUPOBAHUSA, TUAPATAIIMH, OKHUCJICHHUS U
MOJIMMEPU3ALINN ), TOTYYCHUE U TPUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusamuu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUH Psijl. ATICTHIICH
— TPOCTEUIIHMIN MpeACTaBUTENh AJKUHOB. COCTaB, CTpOCHHE, (U3UUYECKUE W
XUMHUUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIpATALINH,
TOpeHHUsl), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, QpuU3NUECKHe U XUMHUYECKHE CBONCTBA
(peakuuy TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYCHUE U TPUMEHEHHE. 10.1)0:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumerneHue. TOKCUYHOCTb apeHOB.
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['eHeTnyeckas CBsI3b MEXKAY YIVIEBOAOPOJAMHU, MPUHAMICKAIIMMU K Pa3IMUYHbIM
KJIaccam.

[IpuponHble MCTOYHHMKUA YTIIAEBOHOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepadoTku HepTH, UX TPUMEHEHNE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBIH
yToJb ¥ POAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKOB U pe3uHbI, KoJuteKuu «Hed Ty
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJION€HONPOU3BOIHBIX,
IIPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnbie 3agaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOIYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJIaMH, TOpEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTHl. OJTWICHIJUMKOIb W  TIMIEPHH: CTPOCHHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MEeTaJlJIaMH, KayeCTBEHHAs PEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa v STUIIEHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibel U Kemouwvl. DopManpleruj, aleTAIbACTUJl: CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KapOOHOBBIE KUCIOTh. MypaBbHHAsA U YKCYCHAs
KHUCJIOTBI: CTpOEHUE, (pU3nvecKkre u XMMUYEeCKUe CBOMCTBA (CBOMCTBA, O0IIME AJIs
KJ1acca KUCIIOT, peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxnple 2(QUpHl KaK MPOU3BOJHBIE KAapOOHOBBIX KUCIOT. [wmuponus
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb JKUPOB.

VYrneBonpl:  coctaB, kiaccuuUKaluUs ~ yrieBojoB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
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MOJIEKYJIbI, (PU3HMUECKHe U XMMUYECKHUE CBOWCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(ll), okucienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBiieHue,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPOJIE, MPUMEHEHHE, OMOJIOTHYecKast poJib.
dortocunTe3. OpyKTO3a KaK U30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmaia U
HeuoNIo3bl.  PU3NUECKME W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHUI:
MpOBE/ICHHE, HAONIOJCHHE U ONHMCAHHE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIOUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcusmoM wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
ruapokcuom menu(ll)), anpaernaos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3lammopeicTBHE Kpaxmalia C HOIOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeaguHeHus. dusnyeckue u
XMMHYECKHE CBONCTBA aMHHOKMCIOT (Ha mpuMepe rmuuHa). buonormueckoe
3HaYE€HHWE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIPHBIE cOoelnMHEHMs. llepBuuHas,
BTOpPMYHAs M TPETUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJII0JICHUE U ONKCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: J€HATypanusi OEIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEIHSAST MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHbIe CBSA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€M NPU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-
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HAYYHBIX NMOHATHUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, Kiaccu(uKanus, MepuoJUIHOCTh, HAOIIOIECHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICJHPOBAHHE.

dusuka: MaTepus, SHeprus, Macca, aToM, JJIEKTPOH, MOJIEKYJa,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TeEJO, OOBEM, arperaTHoe COCTOSIHHE
BEIIECTBA, (pU3MUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUSL.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEeHTHI).

['eorpadusi: MuHepabl, TOpHbIE OPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypcehl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KVIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpe/esieHus AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepnoanueckuii 3aKoH U [leproanyeckas cuictemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepHOIMYECKOro 3akoHa M llepmoandeckoil cucTtembl
xumudeckux aneMmeHToB /. M. MeHaeneeBa ¢ COBPEMEHHOM TEOPUEUW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XUMHYECKOW CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJIIPHOTO UM HEMOJIEKYJISIDHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.
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[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBHI.
MaccoBast 10JIs BeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3TMYHBIM KJIaCcCaM.

Xumudeckas — peaknusa.  Kmaccmpukammss —XUMHYECKHMX — peakmuii B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHsS MAacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

OnexTponutnyeckas nucconuanusi. CuibHbIE U cladbie 3J1eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus tabiui «Ilepuoguyeckas cucrema xuMmudeckux sneMmentos 1. U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEMIETOK, HaOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJa B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOII[BI0 YHUBEPCATBLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
MpaKTU4YECKON paboThl «BiusiHrE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaKkum».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XHUMHUYECKHX pPEaKUHU, B TOM YHCIIE
TEPMOXHUMHUYECKUE PACUETHI, PACUETHI C HCITOJIB30BAHUEM OHATHS «MACCOBas JOJISI
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAIOB (Ha TMpuUMepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dbocdhopa, yrimepoga U KpeMHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJICOJICPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHnEe BaXKHEUIINX HEMETAIUIOB U UX COEUHECHUMU.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢gusndeckue cpoiicTBa MeTtaioB. CIuiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIIOB.
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XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crmocoObl MoJy4YeHUs MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DOKCIIEpUMEHTAJIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB W HMX MPEBpalCHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3a/1a4, HAONIOJCHHWE M OINHCAHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHHHUS C PacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3ana4n.

Pacuétbl Maccel BelllecTBa WU 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMun B 00€CIEUYEHUM 3KOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUMIAX  TPOMBIIIJIEHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MaTEPUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuUMHST U 3J0pOBbE YEJIOBEKA: MpPaBWJIA HCMOJIb30BAaHUS JIEKAPCTBEHHBIX
mpernapaToB, IIpaBuUiia 0€30IMaCHOT0 UCIIOIB30BAHUS IIPENapaToB OBITOBOM XUMHH B
TTOBCEIHEBHOM JKU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUH oOmed
HEOpPraHU4eCcKol XuMuM B 11 Kiacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOnue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiaccuuKalus, TI[epUOJUIYHOCTh, HaOJIOJICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (PM3UYECKHUE BEJIIMUMHBI U €AUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.
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buonorus: kieTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpaJIBI, TOPHBIC MOPOJBI, MOJIE3HBIC UCKOIAEMbIC, TOIUIHUBO,
peCypChI.

TexXHOJIOTHS: XUMHUYECKasi MPOMBIILICHHOCTh, METAJLTypIHs, MPOU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHUIICBAs
HPOMBIIICHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTepHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarOMIMMHUCSL TPOTPAaMM  CpeIHEro oOmmero oo0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHbIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaromIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CAUHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAMM U  TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yJaroIMXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
OOy4YaronMXcs M0 peaju3alyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIE B
YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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TOTOBHOCTHU K COBMECTHOM TBOPUECKOH JEATENIbHOCTH MPU CO3JaHIH YUEOHBIX
MPOEKTOB, PEIICHUU YYECOHBIX U TO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YICOHOU EATETLHOCTH,

2) IATPUOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUM W MPAKTHUYECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yjbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U MM03HABATEIbHBIX MOTUBOB B MTOJIYYEHHUH U MOCIEAYIOLIEM aHATIN3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOMX TOBAPUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HWHJUBUAYAJBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW W  JPYrHUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCUuil pa3IudHOro Poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUHN 1O XUMUHU;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3arii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
HKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMAIIBHOMN CPELBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO IMPHUPOIONIOIB30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTIbITa JESATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpEACTaBICHUs] 00 OKpYKalollleM MHUpE KaK O €IWHCTBE MPUPOABl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIN3ALMN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepHAJIbHOM KYyJNbTYphl, PEIICHUH TJIOOAIBbHBIX MpoOeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILIEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCTENIHOTO TPY/A ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: IIOHUMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U
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MPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAHHbBIC 3aKTFOYCHUS HA
OCHOBE HAayYHBIX ()aKTOB U MMCIOIIUXCSI JAHHBIX C IS0 TTOJTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIbCKON ICSATEIIBHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe TOHSATHUS, OTpaXKarolue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEUU(PHUKY METOJ0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOTIOIeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a30Bble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,
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WCITIOJIb30BATh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUA M KpUTEpUM [UIS KIAacCU(PHUKALMK BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) DJIEMEHTAa, XUMU4ecKas (popmyia, ypaBHEHHE XUMUYECKON peakiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHUS BELIECTB U XUMHUYECKHUX
pEaKLHnii;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;
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(bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TOUCKE H
orbope wHPOpMaNKK, HEOOXOMAUMOW [JI1 BBIIOJHEHHS yYEeOHBIX 3amad
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIpEICTaBIICHUS
uHpopMaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA IIPU PabOTE C XUMUYECKOU
uHpopMaIuen: NMPUMEHATh MEXIpeIMeTHbIe ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU ¥ CUMBOJIBI, hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBaTh 3HAKOBO-CHMBOJUYECKHAE CpEACTBA
HaTJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI B XOJE IUaora W/viH
JTUCKYCCHUHW,  BBICKA3bIBaThb  HACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHTEJIHHO BBITTOTHCHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJTHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCIEAOBAHUIO CBOMCTB
W3Y4aeMbIX BEIIECTB, peaTn3alud y9eOHOTO MPOeKTa U (HOPMYIHUPOBATh BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHUS TO3WIIMKA B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEeATEeILHOCTh, ONpenessas e¢ Ieau W 3aJadyd, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh Tpe/jiaraeMblii  ajiropuT™M JACHCTBUN MpuU
BBITIOJIHGHUM YYEOHBIX U HCCJIENIOBATENBLCKUX 3ajad, BbIOMpaTh Hambosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JCATEIIPHOCTH HAa OCHOBE CaMOaHaIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM ITPUPOJIBI,
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B (OpPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pELIEHUsI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpee;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKH JIIEMEHT, aTroM, 3JEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00BEM, YTIIEpOIHbIN CKeNeT, GyHKIMOHATIbHAS TPYIINa, pajauKal,
MU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIepKAIlMEe COEIUHEHUS, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSI); TEOPUHM M 3aKOHBI (TEOpUs CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCITOJIb30BAHUM BaXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATh XapaKTEPHbIC MPU3HAKU TOHSITHH,
yYCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCANHEHMII;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysT OpraHMYECKHMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBJIMBATh MOJENINM MOJIEKYJ OpPraHMYE€CKUX BEUIECTB ISl MIUTIOCTPALMHU HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH IMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpHUBOJIUTH TPUBHAIIbHbBIE
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATWJICHTJINKOb, TIHIEpUH, (EeHON, (HOopManbIeTH, aleTalbIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOKECHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;
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c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTAaBUTEICH Pa3IUUYHBIX KJIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTu0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
aleTalbJerul, MypaBblHasl U YKCYCHasl KUCJIOTHI, TJI0K03a, Kpaxmal, eJUI003a,
AMUHOYKCYCHAasl KUCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUNH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (He(PTh, MIPUPOIHBINA ra3, Yrojb), CIOCOObI UX MEPEPadOTKU U MPAKTUYECKOE
MIPUMEHEHHUE TTPOJIYKTOB MEpepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUHU TIPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOJI0/IeHe, U3MEPEHHUE, HKCIIEPUMEHT, MOJICTUPOBAHHE),
WCITOJIP30BAaTh CHUCTEMHBIC XWMHWYECKHE 3HAHUS IS TPUHATHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABWIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIO W JTabopaTOpHBIM OOOpYyJOBaHWEM, a TakKXKe MpaBuia OOpaiieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHINOJHATh XUMHUYECKHM
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIIECTB,
JIeHaTypaiys OCJIKOB IPU HArpeBaHUM, IIBETHBIE PEAKIIMU OEIKOB) B COOTBETCTBUU
C TMpaBuUJIaMU TEXHUKU O€30MacHOCTH NpH OOpalleHud C BelecTBaMu U
7a00paTOpHBIM ~ O0OpYAOBaHHEM, TMPEACTABIATh PE3YJAbTAThl  XUMHUYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
dhopMyIHpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHOpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, IaTepHeT U Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1e71eco00pa3HOTr0 TOBEJICHUS B OBITY W TPYIOBOM JACATEILHOCTH B MEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaloIeW MPUPOIHON Cpellbl, 0CO3HABAThH
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ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OINPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPACHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX [OCTYITHBIX METOJaX ITO3HAHUS BEIIECTB W
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas u HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  IPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapPTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBIICHUW IPUPOJIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATBLHOU
I'PAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYSCKUX 3a7ad U AKOJOTHUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOM cpeie;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIECHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTHUYECKAsE JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHYECKOE PABHOBECHE); TEOPHMH W 3aKOHBI (TEopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPrUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUH,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUA MPU
OINMCAHUU HEOPTAaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTaBiieHuss (OopMysa BEIIECTB M  ypPaBHEHUM XUMHUYECKUX  PEaKIlui,
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cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuansHble Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHbli Tra3, YIJIEKUCIBIA Ta3, aMMHakK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHHUSX PaA3JIMUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS]) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BelIecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/Tpymnme
COEJIMHEHUM (MPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /JI.
W. MenaeneeBa u JEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux siemeHToB JI. M. MennerneeBa, WCHONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
M3MEHEHHS] CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COEAUHEHUW IO MepuoiaM u
rpynmam [lepuoandeckoi cucTembsl XuMu4yeckux 3j1eMeHToB JI. 1. Meneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUUYECKHUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XUMHUYECKHE DPEAKIUU IO
pa3IMUHBIM TIpU3HaKaM (YUCIYy U COCTaBY pEarvpyrolinxX BeEIIECTB, TEIJIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYacTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUN pPa3THMUHBIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHUYECKUX BEILECTB, pPACIO3HABATh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



24

c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPBIBAaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

cOPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE IMPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
HOHSTHS «MacCOBasi OJISl BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOLIEHUN Ia30B IPU
XMMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOAATH MpPaBUiIa MOJIb30BAHUS XUMHUYECKOI
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWiia OOpallleHus C
BEILECTBAMH B COOTBETCTBHHM C MHCTPYKUHUSAMH IO BBIIOJHEHHIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUH MJAHUPOBaTh M BBIIOJHATH XHUMUYECKUUH
DKCIIEPUMEHT (pa3j0KEHUEe IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIW3aTopa,
ONpPENENCHUE CpEdpl PpPacTBOPOB BEIIECTB C IMOMOLIBID YHUBEPCAIBHOIO
WHIUKATOpPA, BIMSHUE PAa3IMYHbIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIuH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHHOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBHM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH MPU OOpAILEHUH C BEUIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX peaKIUil U POpMyIHPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIK, IHTepHeT U Apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  DKOJOTUUYECKH
1eJIecO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETrO 3JI0POBbS U OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
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cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax crnocoObl YMEHBIIEHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

Ul O0y4aroUIMXcs ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 3[I0POBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  chenbIX M caaboBUAALIMX OOYyYaroOUIMXCs: YMEHHE UCHOJIb30BaTh
penbedHO-ToUeuHy0 cucteMy obo3HaueHuil JI. bpaiins ans 3anucu XuMUYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabubie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3znes 1. TeopeTuyeckue OCHOBbI OPraHUYECKONH XUMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — aJIKAHBI 2
59 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 5 1
AJKaMEHbI, ATKUHBI
2.3 ApomaTudeckue yriaeBog0pOIbl 2
54 [TpupoaHbIE HICTOYHUKH YTIEBOJAOPOIOB U 3 1
uX nepepadoTka
Wroro mo paszneny 13
Paspnen 3. Kuciopoacoaep:xanue oprannyecKue coeInHeHUs
3.1 Crupter. @enon 3
3.9 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYriaeBoasl 3 1
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Uroro mo pazneny 13
Pasznen 4. A3oTcoaepxaiye opranHudyecKkue coeIuHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazaeny 3
Paspnen 5. BeicokoMoJIeKy I pHbIe COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

28

KoanyecTBo yacos

JJekTpoHHbIe (I (POBLIE)

Ne mi/m HaumeHoBaHue pa3iesioB U TeM MPOrpaMMbl KouTpoIbLHbIE IIpakTuueckune
P porp Bcero p P o0pa3oBaTebHbIE PecypChl
paboTsI paboTsI
Pazgeu 1. TeopeTuueckue 0CHOBbI XUMHH
11 Crpoenne aromoB. [lepuoanueckuii 3akoH u [lepronuueckas 3
' cucTeMa XumMuueckux snemeHToB J{. YI. MenneneeBa
12 Crpoenue BemectBa. MHOroo6pasue BeriecTs
1.3 XUMHYECKHE peaKuu 1 1
Uroro no pazaeny 13
Pazgen 2. Heopraumyeckasi Xumust
2.1 Mertamist 6 1
22 Hewmerasmibt 9 1 1
23 CBs13b HEOPTAHMYIECKUX M OPraHUYECKHUX BEIIECTB 2
Hroro no pazueny 17
Paspen 3. Xumus u Ku3Hb
31 ‘ XuMUs 1 )KU3Hb 4
Hroro no pasneny 4

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 knacc/ I'abpuensn O.C., Octpoymos WN.I'., Cnaaxos C.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»
» Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos WN.T"., Cnankos C.A.

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumus Metoaudeckoe rmocooue — 6a30BbIit
YPOBEHB» - M.:

Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O06111ast XuMUs B TECTaX, 3aja4ax,
ynpaxHeHusx. 11

kiace» — M.: llpoda, 2023 ron.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 xnacc:
KonTponbHbie 1

pOBEpOYHBIC PabOTHI K yueOHUKY». — M.: JIpoda, 2021 T.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHas kaura s

yuutessi». Yacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBeaenckas «Xumus 11 kmacc:
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HacronbHasg kaura mis

yunrtens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensin, I1.B.Pemeros, .I'.OctpoyMoBa «3anauu o XuMuu 1
CIOCOOBI UX

pemenus» - M.: «Jlpoda», 202 1ro.

7. B.I'. lerncoBa «Xumus 11 kimacc moypodHbIe IIIaHBI IO YI€OHUKY
O.C.I'abpuensna,

['.I".JIpicoBoii» - Bomrorpan» Yunrens 2018roxa.

8. M.A.Ps6oga, V.}O.Hesckas, P.B.JImuko «Tectel mo xumuu 11 kmacey, -
M.: Dk3aMeH,

2019r.

9.9. O.C.I'abpuensu, .I'.octpoymMoB « XUMHUUYECKUI IKCTICPUMEHT B IIIKOJIC
11 kmacew; - M.:

Hpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

http://www.chemnet.ru T"'azeta «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMUN

http://him.1september.ru Equnas xomnekius LIOP: IIpeameTHas KoUTeKIus
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
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9KCIICPUMECHTHI:
xumus. Komekmust Poccuiickoro 061meo6pa3oBaTelbHOTO MTOpTasia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Beepoccuiickas onmuMIiinaaa MIKOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuueckas XuMusi: 3JCKTPOHHBIN yUeOHUK IS
CpPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpeITHI KOJIISIK: XUMUS
http://www.chemistry.ru JlucraHiiponHast OJIMMITHAIA 110 XUMHH:
TEIEKOMMYHHUKAI[HOHHBIN

oOpa3oBaTeNIbHBIN MPOEK
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