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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpEeIHEro o0mero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHONM TMPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), mnpencraieHHbix B  DeaepalbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mpeamera «Xumusi» B oOpa3oBaTelbHBIX opranuszanusx Poccuiickoii
denepauuy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTrPaMMbl, U
OCHOBHBIX TONOXeHU «CTparernn pa3BuTus BocnuTanus B Poccuiickoi
Odeneparuu Ha niepuoa a0 2025 ronma» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1eit ctparerun oOydeHUsl, BOCIIUTAHUS U PAa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
KoHnentyaibHbie TosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
CoNlepKaHUs, PE3yJIbTaTOB OOy4YeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, OJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOoCcTH. OHO CIY)XUT 3aBEPIIAIOIIAM JTAllOM peaM3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIINX
IIEJIOCTHON CHCTEME XHUMHUYECKOrOo oOO0pa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3MI0POBBI0 W TIPUPOAHOW cpeae. PeammsyeTcss Xummueckoe oOpa30BaHUE
0o0ydJaronmxcsi Ha YpOBHE CPEHEro OOIero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XHMHSA», COJEPKAHHE M TIOCTPOCHHE KOTOPOro OIPEIEIEHBl B
nporpaMmMe Mo XHMHUHM C YYETOM CHelU(PUKH HAYKHM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJIbI U B MaTepUalbHOW >KHU3HM OOILIECTBA, a TaKXKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmiero oopasoBanus B Poccutickont @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyrk poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEICTABIICHUS 00 OKPYKAIOIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEIT0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XUMHA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjcHa Ha pELICHUE
r100anpHBIX MPOOJEM YCTOWYMBOILO Ppa3BUTHsI YEJIOBEYECTBA — ChIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENSMA W NPUHIUIAMH CPEIHEro OOIIero
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbI YPOBEHb
U3YyYEHHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO IMOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYK UM i1 BbIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA, NPOJOJDKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBndomiuMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmias M HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWW 0 HEOPTaHWYECKOW XMMUU (C BKIIOUYCHUEM 3HAHUW U3 OOIIeH XUMUM) U
OpraHndeckon xumuu. GOopMUpPOBAaHME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0  MHOIroo0Opasus
BELIECTB HA OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUIA XUMUH.

Crtpyktypa coaepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K H3Y4YEHHIO Y4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEILECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IpEJICTaBICHUH O CTpoeHuH BemecTB. CBeleHUs 00 H3yyaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTMBHBIX COEOUHEHHNM. B Kypce OpraHmyecKoM XUMHH IIOJIYy4YalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS], 0 XUMHUECKOU PEAKIINH.

[Tonx HOBBIM yriOM 3peHHs B HpeaMmeTe «XuMHus» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHl MaTepuan u (AaKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas M HeopraHuyeckas
XUMHSD» OOYyYaroIIUMCS TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
HEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOIMUECKHUX IO3MLIMM,



riy0ke TMOHATh MCTOPUYECKOE W3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o01aronIeit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaOXXHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaxX U MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsiercss B Kypcax 10 m 11 kimaccoB
AIIEMEHTAMHU COJACPKaHMs, WUMEIOUUMH KYJIbTYPOJOTHYECKUI © TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENbHONW W TMPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHMSI K MPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAOT
BBIMIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAaTh MH(GOPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUSI 3HAHUM, pEeIIEeHUsS HWHTEIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHrUe y 0O0YyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHMMaHUS
¢unocopckux uped, TakUx Kak: MaTepualbHOE EJUHCTBO HEOPTraHMYECKOro U
OpraHUYECKOTO0 MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUN MYTEM OKCHEPUMEHTA U
pelieHusi MPOTUBOPEYMH MEXAY HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
TaK)ke MpoOJieM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUaJIOB.

B nmuane pemenus 3amad  BOCHOMTAaHUS, pPAa3BUTHUA U COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMPEICICHHUIO
COJlEp’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4€OHBIX JEHCTBUN, HUMEIOIIUX 0a30BO€ 3HAYEHUE MJiA
pPa3IMYHBIX BHUAOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKA, aHaau3a W
00paboTku nHpopMannu, HeOOXOTUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJEOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHMs XMMUM Kak Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIep’KaTeIbHON XapaKTEPUCTUKHU IeNeld HU3y4YeHHs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH 4Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KylIbTypbl. C
METOJMYECKOW TOYKH 3PEHHUSI TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3ydeHUs
peaMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHU IEISIMU W3Y4YEHUS TMpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIIAIOTCA:

e (OpPMHUPOBAaHHME CHUCTEMBbl XHMHUYECKHX 3HAHUM KaKk  BaKHEHUIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHUMAHHUE CYIIHOCTH TOCTYITHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapakTepa, 03HAKOMJICHHE C HMCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

e (opMUpOBaHHE W PA3BUTUE MPEICTABICHUNA O HAYYHBIX METOJaX IMO3HAHUS
BEIIECTB M XUMUYECKHUX pEaKIMii, HEOOXOAMMBIX [JIsi MPUOOPETCHUS
YMEHHA OpPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHUX SBIICHHIA,
UMEIOIINX MECTO B MPHUPO/IC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e DPa3BHUTHE YMEHHI U CIIOCOOOB NIEATEILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
6e30macHOro O0OpaIIeHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, cofepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71ad U3y4YCeHUS
npeaMeTa B MporpaMMe Mo XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemHero odmiero oopasoBanus. CeromHs B
NpErnolaBaHiy  XWUMHUU B OOJIBIICH  CTETEHW OTHAETCA  MPEINOYTCHHE
NPAKTUYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHUs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 00IIe00pa30BaTEIbHON OpraHW3aIliy, BIAICIOIIETO HE
HaObOpoOM 3HaHWH, a (YHKIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHUSMHA aKTUBHOTO TOJIYYCHHUS! 3HAHWUW M MPUMEHEHUS MX B PEaJbHOW KU3HU
JUTSL pEIIeHUs TPAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ ATUM Tpu M3YYEHUHM TpeaMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYeHHUE 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
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBA3AHHBIX C BEIIECTBAMH U UX
IPUMEHCHHUEM;

dbopmupoBaHre y OOYYaIOIMUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JIsi Pa3IUYHBIX BHJIOB
JeSITEIIbHOCTH: PelIeHusl mpo0jeM, TToucKa, aHaiu3a U 00paboTku MHGPOpMAIUH,
HEOOXOUMBIX Ui TPUOOPETEHHsI OMbITa AESATeNbHOCTH, KOTOpas 3aHHUMaeT
BXHO€ MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIHA
DKOJIOTUYECKON O€30MMacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKA U MPUPOAHYIO CPELY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIOIB30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOWCKA U aHaIu3a y4eOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COJICPIKAHMS,

dopMupoBaHKEe U pa3BUTHE Y O0YUAIOIIUXCS ACCONMATHBHOTO U JIOTHYECKOTO
MBIIIICHU S, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HANpaBICHHOCTH XHUMHH, €€ BaXXHOW POJHM B PEIICHWH TI00ATBHBIX HpobiIeM
PaIMOHATFHOTO MPUPOIOIOIH30BAHHMS, TTOTIOJIHEHHSI SHEPTETHUECKUX PECYPCOB H
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpex)HOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUs TTOJIYYCHHBIX 3HAHUN IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yuebHOM mnane cpemgHero oOmero oOpa30BaHUSI MPEAMET «XUMHSD)
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOH oOnactu «EcTecTBeHHO-HAyIHBIS
IPEIMETHD».

OOmiee 4nciIo YacoB, OTBEIEHHBIX ISl M3YYCHUSI XUMHHU, Ha 0a30BOM YpOBHE
cpennero obmiero oOpa3oBaHus, cocTaBisieT B 11 kmacce — 34 waca (1 dac B
HEJIETIO).



COJEPKXAHME OBYUYEHUA

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAsS
000710uKa. DHEPreTUUYEeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE OopOUTaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl 3JEKTPOHOB MO OpOUTAIAM B aTomax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypaLnsi aTOMOB.

[lepnognueckuil 3akoH u [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOHA U [lepnoanueckoi CUCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBpEMEHHOU TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XHMHYECKHX 3JIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOKHBIX BELIECTB MO TpyHmaM U IEPUOAAM.
3Ha4YeHue MEPUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemiecTBa. XUMHYECKas CBsSI3b. BuAbl XUMHUYECKOW CBS3H
(KOBaJICHTHAsl HEMOJISIpHAs W TOJISIpHAs, MOHHAsl, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKUenTopHslii). BomopoaHas cBA3b. BaleHTHOCTb. OJEKTPOOTPHULATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIDpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccuduxanus HEOPraHNUYECKUX COEIMHEHUH. Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. | eHeTuyeckas CBsI3b HEOPraHWYECKUX BEILIECTB,
MPUHAICKAIUX K PA3JIUYHBIM KJIACCaM.

Xumuueckass — peakuus. Krnaccupukamuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QaxTopoB. OOpaTuMbIE
peakiuu. XuMHuecKkoe paBHOBecHe. DakTOpbl, BIMAIOIMIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnekrponutuyeckas auccounanus. CuiabHble U ciadble dnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIH.



DKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
neMmoHcTpanus Tabsmn «[lepuoanueckas cucremMa XxuMudeckux 3meMenToB J[. .
MeHneneeBa», U3ydeHHE MOJIENeH KPUCTAUIMUECKUX PEMETOK, HAOIOICHUE |
OMHUCaHUE JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3jioKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCATBHOTO WHAWKATOPA, PEAKIMH HMOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BriusHue paznudHbix (HakTOpoB Ha CKOPOCThH
XUMHYECKON pEAKLIAN.

Pacuérnrie 3agaun.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUHUil, B TOM YHUCJIE
TEPMOXHUMHUYECKAE PACUETHI, PACUEThl C HMCIOJIB30BAHUEM IMOHSITUS «MacCcOBas
JTOJISI BELIECTBAY.

Heoprannuyeckasi xumusi

Hemerannel. Ilonoxkenne HemeraiuioB B Ilepuoguyueckon  cucreme
xumudeckux snemeHToB [[. M. MenaeneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB.
du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAUIOB (Ha IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dbochopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHHM  (OKCHJIOB,
KHUCJIOPOACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COEITMHEHUM.

Mertambl. [lomoxenue mMertamioB B lleprnoanyeckor cUCTEME XMMHYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTajuioB. O0mne gusnueckue cBoricTBa MeTaiuioB. CruiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUI psAJT HAPSHKEHUI METAILIIOB.

XUMUYECKHE CBOWCTBA BaXKHEWILMX METAJUIOB (HATPUM, KaliWil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KeJI€30, Me/Ib) U UX COCAMHEHUH.

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

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpAICHUN:
U3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAJIBLHBIX 3aja4, HAaONIOJIEHHEe M OINHCAHHWE JAEMOHCTPALMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOpaAMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJUIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa MM 00bEMA ra3zoB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU O0OBEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKIMU BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEIIECTB UMEET MPUMECH.



XuMHuS U KU3Hb

Ponp xumum B oOecrniedeHHH 3KOJIOTHYECKOW, SHEPTETUYECKOW W TMHINEBON
0e30MacHOCTH, pa3BUTUU MeAuluHbL. [lOHSATHE O HaydyHBIX METOJaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX HPOMBIILIEHHOTO
IIOJTYYEHHUsI BaXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEPHUANIOB: BAKHEHIINE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKLIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl IJs1 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE WU MHUHEPAJIbHBIC
yao0peHus.

XuMusA M 3[0pOBbE YEJIOBEKA: IIPABWJIA MCIOJIB30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOTO HCIOIb30BaHUs MpErnapaToB ObITOBOM XUMHUU
B [IOBCEHEBHOW KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MpU  H3yYyeHUH OOmed
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OOLIMX €CTeCTBEHHO-HAYyUHbIX TMOHATUH, TaK W TOHATHH, SBJISIOLINXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (pakT, rumoresa, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOIEHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3BMEPEHUE, SIBIICHHUE.

duznka: MaTepusi, IHEPTHS, MAcca, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb, BEIIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHUE BEIEeCTBA, (PU3NUYECKHE BETUUYMHBI U €AMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHl.

TexHosnorus: XuMu4eckass MPOMBIIUIEHHOCTh, METAJUIYPIHsi, IMPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHUANIOB, CEJIBCKOXO3SUCTBEHHOE IPOU3BOJCTBO, IHIIECBAs
MPOMBIIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOACTBO
KOCMETHYECKHX NPEnapaToB, IPOU3BOACTBO KOHCTPYKLIHOHHBIX MAaTEpHUAOB,
AJIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W TpeAMeTHbIM). HayuyHo-meToauyeckod OCHOBOM — Jis
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBeTcTBUM C CUCTEMHO-IEATENBHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CpPEIHEro
o01ero 00pa3oBaHus BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCSI B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

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

JIM4HOCTHBIE pE3yJdbTaThl OCBOCHUS MpeaMeTa «XUMHUsS» JIOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIbHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO O0OIIecTBa, MPUHATHBIMH B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4acTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUsI 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEMH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

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



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BBITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

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

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  JKCHEPUMEHTANbHBIX  IOHCKOB,
MIOCTOSTHHOTO TpyJa YUEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUH U TOCIEIYIOIIEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

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

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M MOCTYIKH CBOMX TOBApHUIIEH C
NO3ULIMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 3710poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH,

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

OCO3HAHUS MOCJIECTBUNA U HEMPUATUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JpPYrux BHUOAX
NEeSATEIbHOCTH;

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



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

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3ysbTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TpPAEKTOPUU
oOpazoBanusi, Oynymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU II€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSIHUS
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CpEABL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKCHUM XUMUHU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO IPUPOJONOJIb30BAHMS;

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

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
NPAaKTHUKE, CIOCOOHOCTM U YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XWMUU KaK HayKd, OCO3HaHus e€ poiud B
(GbOopMHpPOBAHUU PALMOHATIBLHOTO HAYYHOI'O MBIILIEHUS, CO3/IaHUU IEJOCTHOTO
npeacTaBieHusl 00 OKpyKaroleM MHpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
UMBWIM3ALMU: B €€ TIyMaHHCTHYECKONM HANPABICHHOCTH W BAaXXHOM pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEpUAILHON KYJIBTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPyAa U OKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJTlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCSI MJaHHBIX C LENbI0 MOJy4YeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUS IS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYaIINAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

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

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iInyHbIX cdepax mpodeccrnoHaTbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeIUPUKYy METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHbIE, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIEHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYatoIuXCs;
CIIOCOOHOCTH oOyJaromuxcs MCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIILHON U COLMAIIbHOU MTPAKTHUKE.

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

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU No3HaBaTeJIbHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U aAKTyaJIH3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONpENETATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHWU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIONINE TIOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYMHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXACHUSI (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakiMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]1ad,
MIPUMEHSTh HAa3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUM.

2) 60a30BbIe HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

bopMyIMpOBaThH LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJAO0M
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OopMyIHpOBaThH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIIECIOBAHNUSA,
COCTaBJISATH 0OOCHOBaHHBIM OTYET O IPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NEATEeTbHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlady, MPUMEHEHUIO Pa3IuYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETA), aHaMM3upOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(dbopMyIupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW JIS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIPEENEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpPMY  MpPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
XMMHMUYECKON HMH(pOpMaALUeil: NPUMEHATh MEXIpeAMETHbIE ((pu3nueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (DOpMYJIbl, a0OpEBUATYpbI, HOMEHKIATYPY;

UCIIONb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHKATUBHBIMH el CTBUAIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajnora u/uiu
JIUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TPE3CHTAlMENl 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 (opMyIHpoBaTh BHIBOIBI
1o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYKJICHUSI 1 0OMEHAa 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
BBIMIOJJTHEHUM Y4E€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOIY4YEHMsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD OTPaXKAaIoT:



c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM  COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJM XUMHUU B TMO3HAHUU SIBJICHUU
Opupoasl, B (OPMUPOBAHWUU MBINUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEelIEHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIArallIne MOHATUS (XUMUYECKUM 3JIEMEHT, aToM, u30ToMl, s-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYyJia, MOJb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAS PEMIETKA,
TANBl XUMHWYECKHX  PEAKLIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pPEeakluy, XUMUYECKOE pPaBHOBECHE); TEOPUM M 3aKOHbI (Teopus
ANIEKTPOJIMTUYECKON aHcconManuu, nepuoauueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JEXKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CHUCTEMHOCTH XMMUYECKHX SIBJICHUU, (PAKTOJOTUYECKUE CBEJIEHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUHU U 0€30IMaCHOM MCTIOJb30BAaHIN BOKHEUIIINX HEOPTaHUIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE MPU3HAKU TMOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPU
ONMCaHUHM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
cocTaBieHus (HOpPMyJT BEMIECTB W  ypPaBHEHUH XUMHUYECKUX  PEaAKIIHMA,
cucrteMatuyeckyto HomeHknaatypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblid ra3, yrjeKUCIbI ras, aMMHak, TaméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAsS CO/A, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEEISITh BaJICHTHOCTh U CTETICHh OKUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XMUMUYECKOU
CBs3U (KOBaJIEHTHAs, HOHHAs, METaJUIMUeCcKasi, BOAOPO/IHAS) B COCIUHEHUSIX, TUII
KPUCTAJUIMUECKOW PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJEKYJspHasi,
MOHHAs, METAJJINYECKas), XapaKTep Cpe/ibl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKUX
COCTMHECHUU;

c(hOpMUPOBAHHOCTD YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OINpEACNIEHHOMY Kiaccy/TpyIe
COEIMHEHHM (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAJIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTBI, aM()OTEpHBIC TUAPOKCHIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIEPUOAUIECKOTO 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TO CUCTEMATU3UPYIONTYI0, OOBSICHUTEILHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoii CcUCTEMBI
xumudeckux 3nmeMmentoB J[. M. MennmeneeBa, ucnosib3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKHE YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCAUHEHHI
0 IIepruoIaM | rpyimmaM lleppoanyeckon CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. M.
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XAMHUYECKME CBOWCTBA HEOPraHWYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C MMOMOILIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XUMUUYECKHE PEAKIIMH I10
pa3IMYHbIM TpU3HAKaM (YUCIY U COCTaBYy pPEarupyrollnX BeEIIECTB, TEIJIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OpPaTHMOCTU
peaKIMK, YYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA pa3IUYHBIX
THUTIOB, TIOJHBIE M COKPANIEHHBIC YPABHEHUS PEAKIN HOHHOTO 0OMEHA, yUUTHIBAS
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh yYMEHHUH  PACKPhIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS SJIEKTPOHHOrO OalilaHca
ATUX PEAKIM;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUUYECKON
peakIuu OT Pa3INIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuumn Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IMPOIIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHUCJIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMWX HAYYHBIX TPUHIMIAX H
HKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HMCIOJIb30BAaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHUN Ta3oB
IpU XMMHYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00bEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU



BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHS] MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOATh MpaBMIia MOJb30BAHUS XUMUUYECKON
nocyAol M J1abopaTOpHbBIM OOOpYIOBAaHMEM, a TakKKe IMpaBuia OOpalleHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUJIAHUPOBATH U BBINOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa3JIoKEHHE MEPOKCHJa BOAOPOJAa B INPUCYTCTBUM KaTalln3aTopa,
ONpENEICHUE Cpelbl PAaCTBOPOB BELIECTB C IIOMOIIBK  YHHBEPCAIBHOIO
UHAMKATOpa, BIUSAHHUE PA3IMYHbIX (PAKTOPOB Ha CKOPOCTb XMMHUYECKOM peaklMH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluu Ha cylbdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a1a4 10
temaM «Metamisl» U «HemeTtannbsl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKU
Oe3omacHOCTH IpU OOpallleHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYI0BaHUEM,
IOPECTaBIsTh PE3yJIbTaThl XUMHYECKOTO J3KCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUl W (OPMYyIUPOBATH BHIBOJABI HAa OCHOBE
ITUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMALIMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTBa MacCOBOU
KOMMYHUKaIH, IHTEepHET U ApyTHX);

chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWJia  DKOJOTHYECKHU
1eJIecOo00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXpaHEHUsI CBOEr0 3J0pPOBbI M OKPYKAIOLICH NPHUPOAHON Cpeabl, OCO3HABATh
ONAaCHOCTh BO3JEHCTBUS Ha KUBBIE OPraHU3MbI ONPEACIIEHHBIX BELUIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, moscHATh Ha mpumepax CrnocoObl YMEHBUICHHS U
IPENOTBPALIEHUS X BPEIHOTO BO3JICHCTBHS HA OPraHU3M YEJIOBEKA,

Ui 00y4aroUMXxcs ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[I0pOBBSI: YMEHHE
OPUMEHATh 3HaHHUA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHMS BEILIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIETBIX M CHAa0OBUAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE



11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3aKoH
Bbu6nmuoreka [JOK
1.1 u Ilepuoanueckas cucteMa XUMHUYECKUX 3 0 0
https://myschool.edu.ru/
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOTr00Opasue 4 0 0 bubnnorexa [HOK
’ BEILECTB https://myschool.edu.ru/
bu6mmoreka [IOK
1. X 1
3 FIMHTHCCKHIE peariini 6 0 https://myschool.edu.ru/
Hroro no pazneny 13
Pa3nea 2. Heopranuyeckasi Xumusi
bu6mmoreka [IOK
2.1 M 1
CTALITH 6 0 https://myschool.edu.ru/
Bbu6nmuoreka [JOK
2.2 H 9 1 1
CMETALITET https://myschool.edu.ru/
CBs13p HEOPraHUUYECKUX U OPraHUYECKUX bubnuoreka [IOK
2.3 2 0 0
BEILICCTB https://myschool.edu.ru/
Hroro no pazneny 17
Paznen 3. Xumus u Ku3Hb
3.1 XUMMS U )KU3HDb 4 0 0 bubmorexa HOK

https://myschool.edu.ru/




Uroro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE



11 KITACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3yyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
XUMHYeCKHT dIeMeHT. ATOM. bubnuoreka IIOK
| I 0 0 05.09.2023 &
DNeKTpOHHAass KOHPUTYpaIus aTOMOB https://myschool.edu.ru/
[Iepuonnueckuii 3akoH u llepuoanueckas
cHCTEeMa XUMHUYECKHUX 3eMeHToB /JI. U. Bbubaunoreka [IOK
2 A . 1 0 0 12.09.2023 1
MenpeneeBa, UX CBsI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMMHYECKHX 3JIEMEHTOB M UX COCIMHECHUH
10 TPYIIIaM U IeprogaM. 3HaYEHUE Bbubnnoreka [IOK
3 Py P | 0 0 19.09.2023 1
TIEPUOANYECKOTO 3aKOHA U CHCTEMBI https://myschool.edu.ru/
xumuueckux 3yemenToB /.M. MenaeneeBa
B Pa3BUTHH HayKu. BXOIHOW KOHTPOJIb
Crpoenue BelecTBa. XMMHUUECKasi CBS3b, Eub 10K
B} noOJIMoTeKa
4 e€ BU/IbI; MEXaHU3MBI 00pa30BaHMs 1 0 0 26.09.2023
. https://myschool.edu.ru/
KOBAJICHTHOM CBsI3U. BojopoiHast cBs3b
BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenb okuciaeHus. BemecTBa
5 1 0 0 03.10.2023
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS
[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
6 HcrtrHHbBIE U KOJUIOUIHBIE PACTBOPBL. 1 0 0 17.10.2023

MaccoBas 107151 BEILIECTBA B pacTBOPE




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHNYECKUX COCTUHEHUI.
['eHeTnyecKast CBA3b HEOPTaHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

24.10.2023

Knaccudukanus XuMU4ecKux peaxiiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHMsI MACCHI BEIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHHS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

31.10.2023

CkopocTtb peakiuu. OOpaTuMble peakuy.
XUMHUYECKOE PABHOBECUE

07.11.2023

10

[TpakTrueckas padota Ne 1. «BnustHue
pa3uyHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKOU PEaKLUM)

14.11.2023

11

DNEKTPOIUTHYECKAs TUCCOLHAIIHS.
[Tonsitue o BomopoaHoM nokasarene (pH)
pactBopa. Peakiiuu nonHoro oomena.
I'maponu3s opraHnyeckux u
HEOPraHUYECKUX BEIIECTB

28.11.2023

12

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsATHE 00 AMIEKTpOITH3E
pacIiIaBoB U pacCTBOPOB COJICH

05.12.2023

13

KontponbHas pabora 1mo pasaeny
«TeopeTnyeckrie OCHOBBI XHMUM)

12.12.2023

14

Mertanisl, X MOJ0XKEHHUE B
[Teproauieckoi CUCTEME XUMUIECKIX
anemenToB 1. . Meneneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYecKre CBOMCTBAa METAJIOB

19.12.2023




15

CnaBbl METAIIOB. DJIEKTPOXUMHUUYECKU
pAI HANPSKEHU METAJIOB

26.12.2023

16

XHUMHUYECKHE CBOMCTBA BayKHEHUIIINX
METaJIOB (HATPHH, Kaluil, KalbIuH,
MarHWii, ATFOMUHHN ) U UX COCTMHEHUN

09.01.2024

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

16.01.2024

18

XUMHUYeCcKre CBOMCTBA IIUHKA, JKelle3a U UX
COCTMHEHUN

23.01.2024

19

[IpakTuueckas padora Ne 2. "Pemenue
9KCHEPUMEHTAIBHBIX 3371a4 110 TEMe
«Meramas»"

30.01.2024

20

Hewmeranbl, ux monoxxeHue B
[Iepronnueckoit cucreMe XMMUYECKUX
anemeHToB /1. . MeneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

06.02.2024

21

®u3nYeCKue CBOMCTBA HEMETAJIOB.
ANOTpOIUsl HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

13.02.2024

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COEOUHEHUN

27.02.2024

23

XuMUYecKue CBOWCTBa a30Ta, (hocodpa u
UX COEIUHEHHI

05.03.2024

24

XUMUYECKUE CBOMCTBA yIJIepoa, KpeMHUS
U UX COCTUHEHUN

12.03.2024

25

[IprMeHeHre BaXKHEHUIIIUX HEMETAIIOB U
UX COEOUHEHUN

19.03.2024

26

O0001IeHME U CUCTEMATU3ALMS 3HAHUHN 110

26.03.2024




TteMe «Hemeraniawl». Beruncienus mo
YpaBHEHUSAM XUMUYECKUX PEAKIUNA U
TEPMOXHUMHUYECKHE PACUETHI

27

[IpakTuyeckas padora Ne 3. «Pemenune
9KCIEPUMEHTAIBHBIX 3371a4 110 TEME
"HemeTtanst"»

02.04.2024

28

KoHnTposbHas paboTta 1mo Temam
«Mertamae» n «HemeTamis»

16.04.2024

29

Heopranudeckne u opraHuYecKue
KucinoTel. Heopranndeckue u
OpraHU4eCcKHe OCHOBAHUS

23.04.2024

30

AmdoTepHbIe HEOPraHUYEeCKUEe U

OpTraHU4YE€CKUC COCIUHCHUA. I'eneTmueckas

CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

30.04.2024

31

Posib xuMuu B obecrieueHun
JKOJIOTUYECKOU, YHEPTeTUYECKON U
IUILEBOH O€30MaCHOCTH, Pa3BUTUU
MEAULIVHBI

07.05.2024

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO MOTYYEeHHUs
Ba)XKHEUIINX BEIIECTB

14.05.2024

33

UenoBek B MUpPE BEILLIECTB U MaTEPHAIIOB

21.05.2024

34

XuMUS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 11 xknace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO

«3marensctBo «lIpocBemienre»

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. O.C.T'abpuensn, I'.I'.JIpicoBa «Xumus MeTtonnueckoe mocooue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMUs B TECTaX, 3aa4ax,
ynpaxHeHusx. 11 kimace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KonTponbHble 1 mpoBepouHbie paboThl K yueOHUKY». — M.: Ipoda, 2021 r.
4. O.C.I'abpuensn, ['.I".JIpicoBa, A.I'.Beeaenckas «Xumus 11 xmacc:
Hacronpnaas kaura ms yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIbicoBa, A.I'.Beaenckas «Xumus 11 knacc:
HacronpHast kaura juis yuurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, M.I".OctpoymoBa «3agaun o XuMuu U
crocoOwI ux pemenus» - M.: «Jlpoday», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc moypodHbIe IIAHBI IO Y4eOHUKY
O.C.I'abpuensna, ['.I".JIsicoBoi» - Bonrorpan» Yuutens 2018roz.

8. M.A.Psa6oBa, Y.FO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmacey, - M.

Ok3amen, 2019r.



9.9. O.C.I'abpuensa, U.I".octpoyMmoB «XuMHUYECKH SKCTIEPUMEHT B mkoje 11

kiacc»; - M.: Ipoda. — 2019 roa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

Breaute Breautemannbiehttp://www.chemnet.ru ['azera « Xumusi» u cailT 1yis
yautens «5 uay Ha ypOK XUMHUN»

http://him.1september.ru Enunas komnekuus L{IOP: [IpeameTHast KoUIeKIus
«XUMuUsD

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-HayUHbBIE
sKcriepuMeHThl: xumusi. Kommnekiust Poccuiickoro o01eo0pa3oBaTensHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas ouMnuana mKoJbHUKOB 10 XUMUM
http://chem.rusolymp.ru Oprannyeckas XuMus: JIEKTPOHHBIA YYCOHUK JIJIs
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: JIEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITBIN KOUIEIK: XUMUS
http://www.chemistry.ru JluctanuinoHHast OMMIIHA/IA IO XUMHH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOEKT
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