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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeAHEro oO1ero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUIN K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON TMPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yuebHoro mpeamera «Xumusi» B o0Opa3oBaTeNbHBIX opranu3anusx Poccuiickoii
denepanuy, peanu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJOXeHUN «CTparernn pa3BuTus BocnuTanuss B Poccuiickoi
Odeneparuu Ha niepuoa a0 2025 ronma» (Pacmopsikxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1eit ctparerun oOy4deHUsl, BOCIIUTAHUS U Pa3BUTHS 00YyYalOUIUXCsl CPECTBAMU
yueOHoro npeamMera «Xumusi» 1y 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyaibHbie nosiokeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
CoZlepKaHUs, PE3yJIbTaTOB OOy4YeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBaHnue, OJIy4yaeMoe BBIITYCKHUKAMH
00111e00pa3oBaTebHOM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHON CHCTEME XHUMHUYECKOrOo OOpa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4yeJloBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3MI0POBBI0 W TIPUPOAHOW cpeae. Peammsyercss Xummueckoe oOpa30BaHUE
00ydJaronmxcsi Ha YpOBHE CPEHEro OOIero oOpa3oBaHUsI CPEACTBAMHU Y4eOHOTO
npeaMera «XHMHSA», COJEPKAHHE M TIOCTPOCHHE KOTOPOro OIPEIEIEHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHeHU(PUKH HAYKHM XUMHHM, €€ 3HAYeHUsS B
MO3HAHUU TPUPOJIBI U B MaTepUalIbHOW >KHU3HU OOILIECTBA, a TaKXKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpefHero obmero oopasoanus B Poccutickont @enepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (DOPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEICTABICHUS 00 OKpPYKAIOIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEIT0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M XKHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XUMHA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjcHa Ha pELICHUE
r100anpHBIX MPOOJEM YCTOWYMBOILO Ppa3BUTHsI YEIOBEYECTBA — ChIPHEBOW,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHbI 3J0POBbSL.

B cooTtBercTBHM C OOmMMM LENSMH U NPUHIUIAMH CPEIHEro OOIIEero
oOpa3zoBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbI YPOBEHb
U3YyYEHHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO IMOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYK UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLMYMA, HPOJOJDKEHUS
0o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngominMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass M HeOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAHHWW 0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHUEM 3HAHUW U3 OONIeH XUMUW) U
OpraHndeckon xumuu. GOopMUpPOBAaHME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0 MHOIroo0pasus
BELIECTB HA OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUIA XUMUH.

Crtpyktypa coaepxanusi KypcoB — «Opranmdeckass xumus» u «OOmas u
HEOpraHuyeckas XUMUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K M3Y4YEHHIO Yy4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIECTBA
paccMaTpUBAOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IpEJICTaBICHUH O CTpoeHuH BemecTB. CBeleHUs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEJUHEHHH. B Kypce OpraHnyecKou XUMHM IIOJIY4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS], 0 XUMHUECKOU PEAKIINH.

[Ton HOBBIM yriOM 3peHHs B IHpeaMmere «XuMus» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKHI MaTepuanl u (aKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOIias M HeopraHudyeckas
XUMHSD» OOYyYaroIIMMCS TPEAOCTABISIETCSI BO3MOYKHOCTh OCO3HATh 3HAYEHME
HNEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOTMUECKUX MO3MULIMM,



riy0ke TMOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIUI STOro 3akoHa — OT
o0o01aronIeit 10 0ObACHSIOMIEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaxX U MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kimaccoB
AIIEMEHTAMHU COJACPKaHMs, WUMEIOUUMH KYJIbTYPOJOTHYECKUI U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENbHOM W MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OpUMEHATh €€ JJIA TONOJIHEHUS] 3HAHUM, pEeIIEHUsS HWHTEIEKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX MCCIIEA0BATENIbCKUX 3a/1a4u. B 1enom conepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS ~ M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHrUe y 0OYyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHWMaHUS
¢unocopckux uped, TakUx Kak: MaTepualbHOE EIUHCTBO HEOPTraHMYECKOro M
OpraHUYECKOTO0 MUpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUN MYTEM OKCHEPUMEHTA U
pellieHusT MPOTUBOPEYMH MEXAY HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
TaK)ke MpoOJieM cOepexeHUs: IHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmuane pemenus 3amad  BOCHOMTAaHUS, pPAa3BUTHUA U COLMAIM3ALUU
0o0y4aromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMPEICICHUIO
CONlep’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4e€OHBIX JEHCTBUN, HUMEIIUX 0a30BO€ 3HAYEHUE MJIA
pa3IMYHBIX BUJAOB JACSATENBHOCTU: PpEIICHUS NpoOsieM, TOHUCKA, aHaau3a M
00paboTku nHpopMannu, HeOOXOTUMBIX IJI MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJE0BATEeNIbCKON NEeATENIbHOCTH, 3aHUMAIONICH Ba)XXHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHMs XUMUM Kak Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIepKaTeIbHON XapaKTEPUCTUKU LeNeld HU3y4eHHs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOJMYECKOW TOYKH 3PEHHUsI TAaKOW MOAXOJ K OINpPEACNICHUIO Ielied H3ydeHUus
peaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHHUS TMpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBIIAIOTCA:

e (opMHpOBaHHE CHCTEMbl XHMHYECKHX 3HAaHUHA KaKk BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIIOYEBBIC TMOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHUMAHHUE CYIIHOCTH OCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C HMCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opmMupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/MAX IMO3HAHUS
BCIIECTB M XUMHUYECKHUX pEaKIMii, HEOOXOAMMBIX [JIi MPUOOPETCHUS
YMEHHA OpPUEHTUPOBATHCS B MHPE BEIIECTB UM XUMHUYECKHX SBIICHHIA,
UMEIOIINX MECTO B MPHUPO/IC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
6e30macHOro OOpaIIeHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, cofepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a1ad U3y4YeHUS
npeaMeTa B mporpaMMe 1Mo XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemHero odmiero oopasoanus. CeromHs B
NpEernolaBaHiy  XWUMHM B OOJIBIICH  CTETEHW OTHAETCA  MPEINOYTCHHE
NPAKTUYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHUs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHW3aIliy, BIAICIOIIETO HE
HaO0OpOM 3HaHWH, a (YHKIMOHAIBLHOW T'PaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHUSMHA aKTUBHOTO TOJIYYCHUS! 3HAHWUW W MPUMEHEHUS MX B PEaJbHOW KU3HU
JUTSL pETIeHUs TPAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ ATUM Tpu M3YYEHUHM TpeaMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYeHUE MPUOOPETAIOT TaKKE LIEIH U 3a]]a4H, KaK:

amanTanys 0O0y4aromuXCsl K YCIOBHUSAM TUHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIIECTBAMH U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYarONMUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JISi Pa3IUYHBIX BHJIOB
JeSITEIIbHOCTH: PelIeHus1 mpo0jeM, TToNcKa, aHaln3a U 00paboTku MHGPOpMAIUH,
HEOOXOUMBIX Ui TPUOOPETEHHsI OMbITa AESITeNbHOCTH, KOTOpas 3aHHUMaeT
BXHO€ MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIHA
DKOJIOTUYECKON O€30MMacCHOCTH XapaKTepa BIHMSHUS BEMIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00YyUaIOIUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOMCKA U aHanu3a yu4eOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COICPIKAHMS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HANpaBJIEHHOCTH XWUMHUH, €€ BAXKHOM POJM B PEHICHUH TI00albHBIX IpoOiieM
paloHaIbHOTO MPUPOAONOIB30BaHNUS, TOMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpe HOTO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUS TTOJIYYCHHBIX 3HAHUN IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnoMm mmaHe cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN obnactu «EcTecTBeHHO-HAYIHBIE
IPEIMETHDY.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefeno).

BocnuraresibHbIil KOMIIOHEHT (M3 padoyeil nporpammbl KOI'OBY
«JInneit r.MaambLKa)

Peanuzanuss ~ BOCHUTATENBHOTO  MOTEHIMAJda  YpPOKOB  (YpOuHOH
NEATENIbHOCTH, ayJIWTOPHBIX 3aHITUH B paMKaX MAaKCHUMalbHO JOIyCTHUMOM
y4eOHOM Harpy3ku) MOXKET MpeAycMaTpuBaTh (YKa3bIBAalOTCA KOHKPETHBIC
MO3UIMH, UMEIOIIUECS B 00pa30BaTEeNbHOM OpraHU3alluy WK 3allJIaHUPOBaHHbBIE):

BBIOOpP METO/OB, METOJIUK, TEXHOJIOTUH, OKAa3bIBAIOUINX BOCHHUTATEIHHOE
BO3JICHICTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIUTATEIbHBIM UIEATIOM, LIEJIBIO U
3ajlayaMy  BOCIMTaHMS, LEJIEBbIMA OpPUEHTHUPAMHU PpEe3yJbTaTOB BOCHHUTAHUS;
peann3aiuio NPUOPUTETa BOCHUTAHUS B YU€OHOM e TENbHOCTH;

NpUBJIICYCHUE BHUMAHMUS OOYYalONIMXCA K ILIEHHOCTHOMY  acCIEKTy
U3y4aeMbIX Ha YypOKax TMPEAMETOB, SBICHUN H COOBITUH, HHUIIMUPOBAHHE
00CyX/IeHUH, BbICKa3bIBAHUW CBOETO MHEHUS, BBIPAOOTKH CBOETO JMYHOCTHOIO
OTHOLIEHUS K U3y4aeMbIM COOBITHSIM, SIBICHUSIM, JIUIIAM;

NPUMEHEHUE UHTEPAKTUBHBIX (HOPM yueOHOUM pabOThI - UHTEIIEKTyaJIbHbIX,
CTUMYJIMPYIOIIMX MO3HABATEIbHYIO MOTHBALIMIO, UTPOBBIX METOJMK, AUCKYCCH,
JAIOIIUX BO3MOKHOCTh MPUOOPECTH OMBIT BEJAEHUS KOHCTPYKTHBHOTO JIHAJIOTa;



TPYIIIOBOM pabOThI, KOTOPAsl YYUT CTPOUTH OTHOIIICHUS U JIEHCTBOBATH B KOMAH/IE,
CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIUICHUS;

noOyXKJaeHne OO0yJarommxcss COOJI0IaTh HOPMBI TIOBENEHUS, TpaBHIIa
OOIIeHHS CO CBEPCTHUKAMHM U TIEAArOTHIECKUMHU paOOTHUKAMH, COOTBETCTBYIOIIHE
yKIamy o0mieoOpa3oBaTenbHON OpraHM3alliy, YCTAHOBICHHE W IOAJEPKKY
T00poXKeIaTeIbHON aTMOC]eEphI;

OpraHM3AIMI0 HACTAaBHUYECTBA MOTHMBHUPOBAHHBIX U  IPYIAUPOBAHHBIX
0o0ydJaronmxcsi HaJl HEYCIIeBAIOIUMHU OJHOKJIACCHUKAMH, B TOM YHCJIE C 0COOBIMU
o0pa3oBaTeNbHBIMH ~ MOTPEOHOCTSIMH,  JAIOLIEr0  OOYyYarolUMCS —COLUAIbHO
3HAYMMBIH OTBIT COTPYHUYECTBA ¥ B3aUMHOMW TTOMOIIIH;

WHULIMAPOBAHUE W  TOJACPKKY  HCCICIOBATEIBCKON  JEATEIbHOCTH
oOyJaromuxcsi, IaHUPOBaHUE U BBITIOJTHCHUE WHIUBUTy ATBHBIX "
TPYIIIOBBIX MPOSKTOB BOCITUTATEIHFHON HAMIPABIEHHOCTH.

COJEPXKXAHUME OBYUYEHUA
10 KIIACC
OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKO XUMHUHU

[IpeameT opraHnYecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTEpHANOB. Teopus CTPOCHHsS OPraHUYECKHX
coenunenuit A. M. bBytneposa, e€ ocHoBHbIE on0keHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYeCcCKUX BeulecTB. l'omoisiorus, wu3omepus. XHUMHYECKas CBsSI3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBSI3H.

ITpencraBienue o kiaccupuKalMy OpraHuyeckux BemecTB. HomeHknarypa
OpraHMYECKUX COCOUHEHMH (CUCTeMaThyecKas) U TpPUBUAIbHBIE Ha3BAHUSA
BAKHEMIIMX NPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJIEHHE ¢ o0OpasllaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPIraHUYECKUX BEILECTB
IpU HarpeBaHuu (TIaBJIeHUE, 00yTrIMBaHUE U TOPEHUE).

Yraesopopoasl

ATKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psan. MeraH M dTaH —
OpOCTEeHIINE NPEACTABUTENN AJIKaHOB: (PU3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuu 3aMenIeHUus] M TOpPEHUs), HAXOXKICHHE B NPHUPOJAE, NOJIYy4YCHHE U
IPUMEHEHUE.



AJKEHBI: COCTaB U CTPOECHUE, TOMOJIOTHUECKHUI Psii. DTUJIEH U MPONUIEH —
IpocCTeilliie NPEACTABUTENN AalKeHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUIApaTallid, OKHUCIEHUS U
MOJIMMEPHU3AIINN ), TOJyYEeHUE U TPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lonydeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AlIETHIIEH
— MPOCTEHIIMIA TpPeNCTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3UYECKUe WU
XUMUYECKHE CBOMCTBA (peaklMH T'HMAPUPOBAHUS, rajJOr€HUPOBAHUS, TUAPATALINH,
TOpPEHUs), OJyYeHHE U IPUMEHEHHE.

Apensl. benzon: cocra, ctpoeHue, GuU3NYECKUE M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHMS U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NoOayyenue u npumeneHue. TOKCUYHOCTD
apeHoB. ['eHeTMueckass CBsSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAIICKAIIUMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHHMKHA YTIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEePTH:
NEPErOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHil), nuposm3. IIpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIH
yrojb U MPOAYKTHI €ro MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHME ¢ O00pa3laMy IUIaCTMAcC, KaydyyKOB U PE3HMHbI, KOJUIEKIUU
«Hepts» u  «VYTOmp», MOAETMPOBAHWE  MOJIEKYJ  yTIEBOJOPOJOB U
raJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUYECKONW PAOOThI: MOTYYSHHE 3TUJICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuérnrie 3agaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLMU 10 W3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

Kuciopoacoaep:kamue opranuyecKkue coelMHeHUs

[IpenenpHble OOHOATOMHBIE COUPTHL. METAaHON W H3TAHOJ: CTPOCHHE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (pEaKIMH C aKTHUBHBIMU METaJUIaMHu,
raJIor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATaHOJIa HA OPTraHW3M YEJIOBEKA.

MHOroaToMHbpl€  CHOUPTBHL. OJTWICHIJIMKOJIb W  T[JIMUEPUH: CTPOECHHUE,
dbuznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO IIEJTOYHBIMU




MeTaJlJlJaMHi, KaueCTBEHHAs PEaKIMsi Ha MHOTOaTOMHbIe crupThl). [leiicTBue Ha
opranusMm uesnoBeka. [[pumeHeHne rimuuepruHa U STHICHTINKOJS.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKHE U XHUMUYECKHE CBOMCTBA.
TokcuunocTh penona. [Ilpumenenue gpenona.

Anpaerunpl U kemouwvl. DopManbIaeruja, aleTalbJIeruja: CTPOCHHUE,
dusznyeckue U XMMUYECKHE CBOMCTBa (peakUMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIINH ), IOTyYECHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpeJeNibHble KApOOHOBbIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCJIOTBI: CTpOEHHUE, (PU3MUECKHEe M XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Uil Kjacca KUCIOT, peakius 3TepuduKanumn), nojlyyeHue U MpuMeHEHHUE.
CreapuHOBasi M OJICMHOBASs KHUCIOTHI KaK MPEACTABUTEN BBICIIMX KapOOHOBBIX
KHUCTIOT. MbljIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE ACHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.

YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- U
nosmcaxapuabl). [ rok03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe U XHMHYECKHEe CBOMCTBa (B3aUMOJCKHCTBUE C
ruapokcugom Menu(Il), oxkucienue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u memnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
nenono3bl.  du3nueckue M XUMHUYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PeaKIUs C HOJIOM).

DKCIepUMEHTAIbHBIE METOIbl M3YYCHHS BEIIECTB W WX MPEBPAICHUI:
IpoBeJcHNE, HAOMIOJEHNE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcuoM meau(ll)), anpaernioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepebpa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOIOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrbie 3agaun.

Boluucinenuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOJAHBIX BEIIECTB I MPOAYKTOB PEAKIUN).

A3oTcozepKalue OpraHu4eckue COeIMHEeHMUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ouznueckue
U XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3HaYeHHe aMUHOKHUCIOT. [lenTusi.



benku kak npupoaHBIE BBICOKOMOJEKYJSApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKOoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEAKIINH Ha OCIKU.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX MPEBpallCHUI:
HaOJIIOJICHUE U ONKCAHUE IEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IIpH
HarpeBaHuU, LIBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUS

OCHOBHBIE MOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIMMEPU3ALINN, CPEIHAS MOJIEKYJISIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COEAMHEHUNH —
NOJINMEPHU3AIU U MOJUKOHEH AL

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
03HAaKOMJIEHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcce,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanu3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yUYEHUHN OPTAaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAyYHBIX NOHATHUN, TaK W NOHATUMN, SBISIOLIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATHSA: SIBICHUE, HAYYHBINA (aKT, TUIOTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(UKaIs, MePUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETIUPOBAHUE.

dusuka: Mmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BEIIEeCTBa, (PU3MUYECKUE BETUYUHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIC BeliecTBa (OENKH, YIJIEBOMABI, KHUPBI,
bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOAbI, MOJIE3HbIE UCKOMAeMble, TOILTUBO,
pECypCHI.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAaLMOHAIBHOIO MUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MPENapaThbl, MaTepUaIIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJTACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI XUMHH



XAMHYECKUI 31eMeHT. AToM. SIpo aroma, H30TOMbBL. ODJIEKTPOHHAs
00oJsiouka. DHEpPreTuYecKue ypoBHHU, MOAYPOBHH. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/eNieHnsl 3JEKTPOHOB MO OpOUTAIIM B aTomax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypaLusi aTOMOB.

[lepnonnuecknii 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHUX DJIEMEHTOB
J. . MenpaeneeBa. CBsi3b NMEpUOAMYECKOTO 3aKOHA U [lepnonnyeckorl CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMHMYECKMX DJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylnmaM U IEPUOAAM.
3Ha4YeHHE NIEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BellecTBa. XUMHYECKasi CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJIeHTHasi HEMOJIIpHAs M MOJsApHas, MOHHAasg, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XUMHUYECKOM CBsA3M (OOMEHHBIH M JOHOPHO-
akuenTopHslil). BogoponHas cBs3b. BalleHTHOCTB. DNEKTpOOTPULATEIBHOCTb.
Crenenb okuciieHns. IOHbI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJEKYISpHOTO M HEMOJEKYJISPHOIO  CTPOEHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKOU PEILIETKHU.

[IonsiTe 0 nucnepcHeIX cucreMax. VMICTMHHBIE M KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10J1s1 BEECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHWYECKUX BEUIECTB. ['€HeTnyeckass CBs3b HEOPraHMYECKHX BEILECTB,
IIPUHAICKAIIMX K Pa3JIMYHBIM KJIaCCaM.

Xumnueckass  peakuus. Kiaccupukanuss XUMHYECKMX — peakuuil B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHHWsS MacChl BEILLIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILECHUS SJHEPTUN IIPU XUMHUYECKUX PEAKLIMAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QakTopoB. OOpaTuMble
peakumu. XuMHUYecKoe paBHOBecue. DaKTOphl, BIMAKOIME HAa COCTOSHHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnextponutryeckas aucconuanus. CuiapHbIe U ciiadbie dnekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAsS, IEJTOYHAS.

OKHCIINTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIVH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpALICHUIL:
neMmoHcTpanus Tabymn «[lepuoanueckas cucremMa XxuMmudeckux smeMeHToB J[. .
MenpeneeBa», U3ydeHUE MOJENEH KPUCTATMYECKUX PEIIETOK, HAOMIOJEHUE U
ONKCAaHNE IEMOHCTPALMOHHBIX U JIaOOPATOPHBIX OMBITOB (Pa3yioKEeHUE MEPOKCUAA
BOJZIOPOJIa B PUCYTCTBUHU KaTaIU3aTOPa, ONPEIECICHUE CPENBI PACTBOPOB BEILECTB
C TIIOMOIIBI0 YHHMBEPCAJIBHOIO HWHAMKATOpA, PEAKLIUM HOHHOIO OOMEHa),



MIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue paznudHbix (HakTOpoB Ha CKOPOCThH
XAMHUYECKON PEAKIIUID.

Pacuérnble 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUUil, B TOM YHUCJE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C HMCIOJIb30BAHUEM IOHATHUS «MacCOBas
JTOJISI BELIECTBAY.

Heoprannyeckasi Xumus

Hemerannel. Ilonoxkenne HemeraiuioB B Ilepuoguyueckon  cucreme
xumudeckux snemeHToB JI. Y. MenpaeneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAIOB (Ha MpuMepe
KHCIIOpOJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (raJoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHSI) U MX  COEAUHEHMM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTMHEHUH ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COEITMHEHUM.

Meramnel. Ilonoxxenne meramnoB B Ilepmoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMOB MeTajuioB. O6mue gusnueckue cBoricTBa MeTauioB. CruiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOWMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO61mue cnocoObl MmonmyyeHus: MeTaioB. [IpuMeHeHre MeTawioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHI:
U3y4YeHUE KOJUICKINN «MeTamuibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
DKCIIEPUMEHTATLHBIX 3a7ad4, HAOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOpAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnble 3anaumn.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHus U KU3Hb

Ponp xumum B oOecrniedeHHH SKOJIOTHYECKOW, SHEPTETUUECKOW W TMHINEBON
0e30MacHOCTH, Pa3BUTHM MeAUIUHBL. [loHsATHE O HayyHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX [POMBIILIEHHOTO
MOJYYECHUS BaXKHEUIINX BEIIECTB.



UenoBek B MHpE BEIIECTB M MATEPUATIOB: BaXKHEHIINE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBbIE MaTepHuaybl, KpacKd, CTEKJIO, KepamukKa,
MaTepuabl JJsl 3JEKTPOHUKW, HAaHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
yao0peHus.

XuMHSIT U 3J0pOBBE YEJIOBEKA: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E30MaCHOTO KCIIONH30BAHUS MPEMApaTOB OBITOBONM XUMUU
B IIOBCEIHECBHOM KU3HH.

MeXnpeaMeTHBIE CBSI3H.

Peanmuzanust  MeXNpeaMETHBIX  CBSI3eM MNpM  HM3y4eHUHW  OOmed U
HEOpPraHU4eCcKol XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJIsl OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHBIM (pakT, TMmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, IepUOJUIHOCTh, HAOJIOICHHE,
AKCHEPUMEHT, MOACIHPOBAHUE, UBMEPEHUE, SIBIICHHE.

duzuka: MaTepus, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3NYECKUE BEJIMYUHBI M €IUHUIIBI MX
M3MEpPEHUSsI, CKOPOCT.

buonorus: knetka, opraHu3M, DJKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MMOJE3HBIE UCKOMAEMBbIE, TOIJIMBO,
pECYpCHI.

TexHonmorusi: XuMH4eCcKasi MPOMBIIIEHHOCTh, METAJUTYpIrus, MPOWU3BOJCTBO
CTPOUTENBHBIX MAaTEPHAJIOB, CEJIIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, MUIIIEBas
IPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TMpenapaTroB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pHUaJOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBeTcTBUM C CUCTEMHO-IEATENBHOCTHBIM TMOJIXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01rero 06pa3oBaHUs BBIICICHBI CICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAOMIMMUCS POCCUUCKONW TPaKIAHCKOW HWISHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1I€IOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pE3yNdbTaThl OCBOCHUS MpeaMeTa «XWUMHUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO O0OIIecTBa, MPUHATBIMH B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHUSA, CIHOCOOCTBYIOIIUMHU  TpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJarImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4acTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUSI 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIHIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W MPUHUMAThb MOTHUBBI, HAMEpPEHUs, JOTUKY U
apryMEeHTBI IPYTUX MPU aHATIN3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUECTBEHHOU XUMUMU;

yYBaXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUINTETIBHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTANbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHMBOB B IMOJYYEHUHU U TOCIEIYIOUIEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIIMH, CBSI3aHHbBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApHUIIEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust mpaBuil 0e30MacHOro OOpallleHHus C BEIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH,

NOHMMAaHUA UEHHOCTH TPAaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECTBUN U HEMPUATUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeSATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUECKOW U  JpPYrux BHOAX
NeSATEeIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJIEHHOCTH (B paMKaX CBOEr0 KJlacca, IKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3ysbTaTaM TPYyAOBOU AEATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWMBHUIYAJIbHOW TpPAEKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 1I€JIECO00Pa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJIO0ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSIHUS
HPKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CpPEABL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKEHUM XUMUU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIBHOTO MPUPOJONIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
NPAaKTHUKE, CIOCOOHOCTH U YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poiud B
(GbOpMHpPOBAHUU PALMOHATIBLHOTO HAYYHOI'O MBIILIEHUS, CO3/IaHUU IEJOCTHOTO
npeacTaBieHus] 00 OKpyKaloleM MHpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHHCTHYECKOM HANPABIEHHOCTH W BAXXHOM pOJHM B
CO3JJaHUU HOBOW 0a3bl MaTEpUAILHON KYJIBTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUYECKOM, NMUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPyAa U OKOJOTUYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJTlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEro MUpa U
IPOUCXOASAIINX B HEM NU3MEHEHUN, yMEHHUS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCSI MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XHUMHUYECKHE 3HAHUS IS
pelieHust Ipo6sieM B peabHbIX JKU3HEHHBIX CUTYaIIUAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3inyHbIX cdepax mpodeccrnoHaTbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeamera «XHMHs» Ha
YPOBHE CpeaHero o0I1iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHUPUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, PHEPTHs, SBJICHHE,
IPOIIECC, CHCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBaHUE, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHbIE, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATIBHOM
TPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaloIuXCs;
CIIOCOOHOCTH oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MTPAKTHUKE.

MeranpeaMeTHble PEe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU NMo3HABaTeJbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpPOBAThH  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpENEATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCIOJI30BaTh IMPU OCBOCHWU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KJIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABJIMBAaTh IPUYMHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXACHUSl (MHAYKTUBHbIC, JCAYKTUBHbBIEC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUUA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) ODJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakiMy — MpU PElIEHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbI€e HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

bopMyIMpOBaThH LIEJIM U 3a/1a4W UCCIIE0BAHMS, UCTIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO TUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJA0M
mporiecca, CaMOCTOSITENIPHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OopMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUSA,
COCTaBJISATH OOOCHOBaHHBIM OTYET O IPOJIEITAaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOU
NESATEeTbHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlady, MNPUMEHEHUIO pPa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypchl HTEpHETA), aHaMM3UpOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIPEJCTABIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;



(dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI'MH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMY  HIpPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4yHBIM s3bIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XMMHMUYECKON MHpOpMALUEil: NPUMEHATh MEXINpeAMETHbIE ((pusuueckue u
MaTeMaTHUYECKNE) 3HAKU U CUMBOJIBL, (DOpMYJIbl, a0OpEBUATYpPbI, HOMEHKIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMNPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajnora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  WJEH, (OPMYJIHPOBATh CBOU  MPEIAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3aa4u;

BBICTYIIaTh C MPE3CHTAlMENl Pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKON padOThl MO0 HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peajn3alui y4eOHOro mpoekTa u (GopMyIHpoBaTh BHIBOIBI
1o pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHHS MO3UIMI B
X0J1€ 00CYXKJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraeMblii aJropuT™M ACUCTBHIA Mpu
BBIMIOJJHEHUM Y4YE€OHBIX M HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOJY4YEHMsI HOBBIX 3HAHU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»
OTPaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XUMHM B TIO3HAHUM SBJICHUU



opuponbl, B (HOPMHPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAralIIe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas (opMmyisa (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJSIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIN CKelleT, (PyHKUMOHAIbHAs TIpyMNIa,
paauKai, U30Mepusi, U30Mepbl, TOMOJIOTMUYECKUM psiJl, TOMOJIOIH, YTJI€BOJOPO/IbI,
KHCJIOPOX M a30TCOAEpIKALIME COCIUHEHHUS, MOHOMEpP, IOJUMEDP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHUH H
0€30MacHOM HCIOJIb30BAaHWN BAXKHEWIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MHPH
OMNMCAaHUM COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COCUHEHUN;

c(OpPMUPOBAHHOCTh YMEHMM HCIHOJB30BaTh XUMUYECKYI0 CHUMBOJIMKY MAJIs
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEakLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ] OPraHMYECKUX BELIECTB ISl WIUIFOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEAEeIEHHOMY
KJaccy/Tpynmne CoequHEHuN (YIriIeBOIOpOJbl, KHUCIOPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHWSA), JaBaTh MM Ha3BaHUS IO
cucteMatnueckoi HoMmeHkiarype (IUPAC), a Takxke NpUBOAWTH TpPHBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKUX BEUIECTB (STWIJIEH, IPOIMUJIEH, AalETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (EeHOJ, (opMalbIerull, aueraibAerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpyKkTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEIATh BHJbl XUMHUYECKOW CBSI3M B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMJICH, alleTHJICH,
oyraguen-1,3, merunOyragueH-1,3, GeH307, METaHON, ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHul, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]Yy HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJIUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WMJIM MPOMYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WUJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pELICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BElIeCTBAMH M HX
MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUJIaA MOJH30BAHUS XUMUYIECKON
nocyAod W JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalIeHHs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHIO J1a00paTOpPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIIOITHATH XUMHYECCKUI
DKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, MIOJTyUYCHHE
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaYECTBEHHBIC PEAKIUU OPTaHUYECKHUX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH H JTAOOPATOPHBIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YyIbTAThI
XUMHUYECKOTO SKCIEprMeHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  DKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIEHUsT HX BPEIHOrO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHUU B IIO3HAHUU SIBJICHUU
npupoasl, B (OPMUPOBAHUU MBIUUIEHHS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallne MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsT PEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEeakUUH, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHUs
AIEKTPOJIMTUYECKON aHucconManuu, nepuoauueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M NMPEBPALICHUS YHEPTHUU
IpU XUMUYECKHUX PEAKIUSAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHHM, (PAaKTOJIOrMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MaCHOM HCIOJIB30BaHNU BKHEHIIINX HEOPTaHUYECKHX
BEIIECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa;



c(hOpPMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M UX IIPEBPALLCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMysl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHasi U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIENSITh BaJIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METaJUIMYECKas, BOJOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIpHasd,
MOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY KIaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEepHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoi cuUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHOJIb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «IHEPTreTHUUECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB M MX COECIUHEHUI
10 TIeprUoIaM | rpyimmaM lleppoanyeckon CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. M.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXKIY HEOPraHM4YEeCKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuMYHBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHHUS DJIEMEHTOB, 0OPaTHMOCTH
peaKkiMy, YYacTHIO KaTajau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA Pa3IUYHBIX
THUIIOB, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIMii HOHHOTO 0OMEHa, y4nUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



cOpPMHUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBIH COCTAaB pPAa3IMYHbIX HEOPraHMUYECKHUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMM  PacKpblBaTh CYIIHOCTb  OKHUCIHUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyHbIX (DAKTOPOB; XapaKTep CMEIIEHU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO TMOJyYeHHs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHLIUNAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO IPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MAaccoBas JOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLMU
BELIECTB, TEIJIOBOIo 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YPHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBMIIa MOJb30BAHUS XUMUUYECKON
nocyAol M J1abopaTOpHbBIM OOOpYyIOBaHMEM, a TaKKe IMpaBuia OOpaleHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUJIAHUPOBATH U BBINOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpezeNieHue CcpeAbl PACTBOPOB  BELIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTb XMMHUYECKOM peaklMH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPHUMEHTANbHBIX 3a/a4 IO
temam «Metamis» U «HemeTtannbel») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKH
Oe30macHOCTH IpU OOpallleHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYI0BaHUEM,
OPEJICTaBIATh PE3YyJIbTaTbl XUMHUYECKOIO HSKCIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX pPEAKIUl U (OPMYyIUpOBATH BHIBOJBI HA OCHOBE
3THX PE3yJIbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMALlMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTBa MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yMEHWH  COONIOAaTh  MpaBWJa  DKOJIOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA XKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens IIJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIIEHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00yJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENbIX M CHA0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmy.
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 10 knacce/ IN'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., AKIHMOHEpHOE
obmmectBo «M3natenscTBO «IIpocBemienne

* Xumus, 11 kmacce/ I'abpuensia O.C., OctpoymoB U.I'., Cnankos C.A., AKunoHepHoe
obmmectBo «M3natenscTBO «IIpocBemienne

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. I'a6puensa O. C. Xumus. 10 xnacc. ba3oBblil ypoBeHb: yueb. ais
obmeodpasoBar.yupexaenuit/ O.C. ['abpuensa. — 7-e usn., crepeorutt. - M.: JIpoda, 2011.
2. T'abpuensu O. C. Xumus. 11 kmacc. ba3oBbelil ypoBeHb: yueo. s
obmeoopasosar.yupexaenuit/ O.C. I'abpuensa. — 8-e uzn., crepeorurr. - M.: Jlpoda, 2013.
3.I'abpuensu O.C. IIporpamma kypca xumuu 1yt 8 — 11 kaccoB o01eo0pa3oBaTeIbHBIX
yupexaenuii, - M.: Ipoda, -2011 r.;

4 Xumus. 8-11 xnaccer: paboune nmporpammel o yueonunkam O.C. ["abpuensna :
n3narebeTBo « YUUTEJIby, 2014 r.;

5.IToypounsie pazpadotku o xumun H.IT. Tpoery6osa u M.IO. I'opkoBenko; Mocksa;
Baxo02016

6.KUMBI H.I1.Tpoery6osa ; Mocksa; Bako 2016

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET

1. «Enunas xomnexkuus Lupposeix O6pazoBatensHbIx Pecypcosy (Habop nuppoBeIx
pecypcos k yueonukam O.C. I'abpuensaa) (http://school-collection.edu.ru/).
http://him. Iseptember.ru/index.php— xxypHan «Xumusi».

2. http://him. 1september.ru/urok/-MaTepuaibl K ypokKy.

3. http://formula44.narod.ru Kypc oprannueckoit xumun 3a 10 xinacc

4. http:/'www.schoolchemistry.by.ru llIkonpHas XuMus - CipaBOYHUK

5. www.edios.ru — Dii10C — IEHTpP AUCTAHIIMOHHOTO 00pa30BaHUS

6. www.km.ru/education - yueOHbIC MaTepualbl U CIOBapH Ha caiite «Kupuin u
Medoauii»

7. http://djvu-inf.narod.ru/ - anekTponHas 6udbIuoTeKa



