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1.ITosicHUTEIBHAS 3ANMCKA.

[IporpamMma 1Mo XMMHHM Ha YpOBHE CpEIHEro oOmero ooOpazoBaHHs pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii denepanuny,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUsS (enepalbHONH 00pa3oBaTEeIbHOM MPOrpaMMbl CPEAHEr0 OOIIEro
obopazoBanust (POII COO), mpencraBieHHbIX B DenepallbHOM TOCYJAPCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, ¢ yuérom Konuenmuu npenogaBanusi yaeOHOTo npeaMeTa «XUMHs» B 00pa30BaTeIbHbBIX
opranmzaiusax Poccuiickoit ®denepanuu, peanu3yrolMX OCHOBHbIE OOpa3oBaTEIbHBIE IPOrPAMMBI, U
OCHOBHBIX NojoxeHuil «Ctpareruu pa3Butus BocnuTanus B Poccuiickoit @enepauuu Ha nepuo 1o 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOA0OB K pa3pabOTKEe IporpaMMbl IO XMMHH, K ONPEIEICHHUIO OOILIEH cTpaTeruu
00y4yeHHMsl, BOCHUTAHUSA U Pa3BUTUS 00ydYaIOUIMXCS CpeAcTBaMU yueOHoro npeamera «Xumus» st 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHIenTyaidbHble mnojoxenus @OIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1I€JIeH, COJepKaHus, pe3yJbTaToB OOydyeHHMss MU TpeOOBaHUI K YpPOBHIO
[OJATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHUE, IMOJYy4aeMOE BBIMTYCKHUKAaMHU O00Ie00pa30BaTesIbHOM OpraHu3alui,
ABJIIETCS. HEOTHhEMJIEMON YacTh0 UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpLIAIOIIMM 3TallOM peaau3aluu
Ha COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYIIMX LEJIOCTHOH cucreme
XUMHYECKOro 00pa3oBaHUS. OTH IIEHHOCTH KacaloTCs IO3HAHUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS
MHUPOBO33PEHUS U OOIIEH KyJIbTyphbl UEIOBEKa, a TAKXKe JKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHUS K
CBOEMY 3/10pPOBbIO U MPUPOAHON cpene. Peanusyercs xumuueckoe oOpazoBaHue o0ydyaroluuxcs Ha YPOBHE
cpeaHero obuero o0Opa3oBaHUsl CPeACTBAMU Y4eOHOIro mpenMera «XHUMUS», COEpKaHUE M MOCTPOCHHE
KOTOPOTO OINpEAETICHbl B MPOrpaMMe MO XMMHUHU C YYETOM CHeUM(UKA HAYKH XUMHH, €€ 3HAYCHHS B
NO3HAHUU MIPUPOJIBI U B MAaTEPUAIBHOM KU3HHU OOILECTBA, a TAKKe ¢ YUETOM OOIIMX Iesiel U MPUHLUIIOB,
XapaKTEPU3YIOINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpemaHero oOmiero obOpasoBanusi B Poccuiickoii
®enepanuu.

XuUMHUsL KaK D3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIpaeT Oco0yl0 poJib B COBPEMEHHOMN
LUBWIN3ALMK, B CO3JaHUM HOBOM 0a3bpl MarepuasbHOM KynbTypbl. OHa BHOCUT CBOM BKIax B
(¢opMUpOBaHKE PALMOHAIBLHOTO HAyYHOTO MBIIUIEHUS, B CO3/IaHHE IIEJIOCTHOTO MpeACTaBlIeHUs 00
OKpY’KalollleM MHUpe Kak O €IUHCTBE NMPHUPOJBI M YeJIOBeKa, KOTopoe (GopMupyercs B XMMHUU Ha OCHOBE
MOHMMAHHUS BEIECTBEHHOTO COCTaBa OKPYKAIOIEr0 MHpa, OCO3HAHMUS B3aWMOCBSI3H MEXIY CTPOECHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU MTPUMEHEHHUS.

TecHo B3aMMOJENCTBYS ¢ JPYTMMU €CTECTBEHHBIMU HayKaMH, XHUMHUS CTala HEOThbEMJIEMON YacThIO
MHUPOBOU KYJIbTYphl, HEOOXOAUMBIM YCIOBHEM YCIIEHIHOTO TpPyJa M KM3HM KaKIOro wieHa OOIIecTBa.
CoBpeMeHHast XUMUS KaKk HayKa CO3M/laTeNlbHasl, KaKk HayKa BHICOKMX TEXHOJIOTUH HalpaBjeHa Ha peleHue
rJ100aIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS 4YEIOBEUYECTBA — CHIPbEBOM, PHEPreTHUECKOW, MHUIIEBOH,
9KOJIOTMYECKOM 0€30MacCHOCTH U OXPAHBI 37J0POBbSL.

B cooTtBeTcTBHU ¢ OOIIMMU LENAMHU U MPUHIMIIAMHI CPEIHEro olIiero oOpa3oBaHus CoJepKaHue
npeamera «Xumus» (10—11 kiaccel, 6a30BbIl YPOBEHb U3YUEHHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYIbTYPHYIO MOATOTOBKY OOYYaIOLIUXCs, HEOOXOAUMYIO UM JUI BBIPAOOTKH MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIEIIHOIO BKJIIOUYEHUS B KHU3Hb COLIMyMa, IMPOJOJDKEHUS OOpa3oBaHMs B Pa3IMUHBIX
00J1acTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocrapngomuMu peameTa «XUMHs» SBISIOTCA 0a30Bble Kypchl — «OpraHudeckass XUMUs» u
«O061mas u HeopraHUyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOI HayKU: CUCTEMa 3HAHUH [0 HEOPTraHMYECKON XMMHHU (C BKIIIOUEHHUEM 3HAHUN U3 oOuIe XUMuun) u
opranuveckoil xumuu. @opMUpoBaHUE AAHHOW CHCTEMBbl 3HAHWM MPU U3yYEHUHU TpeaMeTa oOecreurnBaeT
BO3MOXXHOCTh PAacCMOTPEHHS BCEro MHOTooOpa3usi BELIECTB HAa OCHOBE OOIIMX MOHSATHM, 3aKOHOB M
TEOPUM XUMHUH.

CtpykTypa coaepkanus KypcoB — «Opranmdeckast Xxumus» u «OO01Iass 1 HeOpraHUudecKasi XUMHUsI
chopMHpoBaHa B MporpaMMe O XUMHHM HAa OCHOBE CHCTEMHOrO IOAX0Ja K M3Y4YEHUIO Y4eOHOro
MaTepuaia M OOYCIOBJI€Ha HMCTOPHMYECKHM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUW Ha OIpeneaEHHbIX



TEOPETUYCCKUX YPOBHAX. Tak, B Kypce OpPraHHYECKOW XMMHUM BEIECTBA PACCMATPHUBAIOTCS HA YPOBHE
KJIACCHYECKON TEOPHH CTPOCHHUSI OPraHMYECKUX COSAWHEHHH, a TaK)Ke Ha YPOBHE CTEPEOXUMHUYCCKUX U
AJICKTPOHHBIX MPECTABICHUH O CTpOCHUH BetecTB. CBeeHus: 00 M3y4aeMbIX B Kypce BEIIECTBAX JAAIOTCS
B Pa3BUTUM — OT YIVICBOJAOPOJIOB JIO CIOXHBIX OHOJOTMYECKH AaKTHBHBIX COeAMHEHWi. B Kypce
OpPraHWYECKON XMMHH TMOJIYYAI0T pa3BUTHE CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS
NIepBOHAYAIILHBIC TPEJICTABICHUS O XHUMHUYECKOW CBSI3M, KJIacCU(UKAIMOHHBIX IPU3HAKAX BEIIECTB,
3aBHCHMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUCCKOM PEAKIINH.

[Tom HOBBIM yriIOM 3peHUst B IpeaMere «XuMHs» 0a30BOTO YPOBHS pacCMaTpUBACTCS W3YYCHHBIN
Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUsl TEOPETHUYECKHI MaTrepuaid U (DaKTONIOTHYECKUE CBEACHHUS O
BEIIECTBAX M XMMHUYECKOHW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuveckas XUMHSD)
00y4aromuMCsl TPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOIAMYECKOrO 3aKOHAa C
00IIETEOPETUIECKUX U METOOJIOTHUECKUX MMO3UIHH, TITy0XKe MOHATh HCTOPHYECKOE U3MEHEHHE (PYHKIIUI
3TOT0 3aKOHA — OT 0000MIAroIIeH 10 0OBSCHSIONIEH 1 MPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHMH O Ba)KHEHIIMX BENIECTBAaX, WX COCTaBE, CTPOCHHH, CBOWCTBAX U
NPUMEHCHHUH, a TaKKe O XHMHUYECKHX PEAKIMAX, WX CYIIHOCTH W 3aKOHOMEPHOCTSX IMPOTECKAHUS
nomnoiHseTcs B Kypcax 10 u 11 kiaccoB aiieMEHTaMu COJICPKAHUS, UMCIOIIUMH KYJIbTYPOJIOTUYCCKHIA U
NPUKIIAJIHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBSI3H XUMHH C APYTUMH HAyKaMH,
pacKpbIBalOT €€ pPOJIb B IO3HABATCIBbHOW W MPAKTUYECKOH JICATEIILHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHHMIO YBAXXCHHS K MPOIECCY TBOPUECTBA B 00JACTH TEOPUHU U MPAKTHUYCCKUX MPHIOKCHUA XUMHH,
MIOMOTAIOT BBITYCKHUKY OPHEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TpoOiieMax,
CBSI3aHHBIX C XUMHEH, KPUTUICCKH OCMBICIUBATh HH()OPMAIUIO H PUMEHSATH ¢€ JUIsl MTOTIOTHEHUS 3HAHUIHA,
pCILICHHUST WHTEIUICKTYaJIbHBIX U AKCIIEPUMEHTAIBHBIX HMCCIICOBATEIbCKUX 3a/1a4. B 1enmom coneprkanue
yuyeOHOrO mpeamera «XHMHS» JTaHHOTO YPOBHS M3Y4YCHHS OPHUEHTHPOBAHO Ha (HOPMHUpPOBAHHE Y
00y4aromuXxcsi MHPOBO33PEHYECKOW OCHOBBI JIIi TIOHUMaHHS (QHIOCOPCKMX HICH, TaKuX Kak:
MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOTO0 M OPTaHUYCCKOr0 MHUpa, 0OYCIIOBICHHOCTh CBOMCTB BEIIECTB
UX COCTaBOM W CTPOCHHEM, IO03HABAEMOCTh IMPHPOJHBIX SBJICHUN IMyTEM SKCIEPUMEHTa M PEIICHUS
NPOTHBOPEYHI MEKTy HOBBIMH (DAKTaMH M TCOPETUUCCKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUHU B
PELICHHH SKOJIOTUYECKUX TPOoOJIeM, a Takke MpoOjeM cOSpeKEHUs IHEPreTUUYCCKUX PECYPCOB, ChIPbS,
CO3/IaHUS HOBBIX TEXHOJIOTHH M MAaTCPHAIIOB.

B mmaHe pemieHus 3aad BOCIUTAHHUS, PA3BUTUS M COIMAIHM3AIMUA OOYYArOIIUXCS TPHHSTHIC
OporpaMMOi M0 XHMHHM IOAXOABl K ONPEICIICHUIO COJACPKaHWS W TOCTPOCHHS MpeaMera
npeaycMaTpUBaOT POPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JCHCTBHM, UMEIOINX 0a30BOE 3HAYCHUE JIJIS
pa3IMYHBIX BUOB JIEATCILHOCTH: PEIICHHS MpoOJeM, MOWCKa, aHaiu3a W 00paboTKM HH(OpMAIUH,
HEOOXOJUMBIX JUISI TPUOOPETEHUS ONbITa MPAKTHYECKOW M HCCIICIOBATEIBbCKON JIEATEILHOCTH,
3aHHUMAIOIIeH Ba)KHOE MECTO B MMO3HAHUH XUMHUH.

B mpakTuke mpenogaBaHHs XUMHH KaKk Ha YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs, TaK U Ha
YPOBHE cpenHero oOmiero o0pa3oBaHUWs, NPU ONPENEICHUU COJNEPKATEIbHONH XapaKTEPUCTUKU Leen
U3y4eHHs] TpeJMeTa HalpaBICHHEM IEPBOCTCIICHHOW 3HAYMMOCTH  TPAJAMIMOHHO  NPHU3HAETCS
bopMHpoBaHHE OCHOB XMMHUYECKONW HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHHS, MPAKTHYECKOMN
JCSITEJIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHCHTOB MHPOBON KyJIbTypbl. C METOIMUYECKOW TOUKU
3pEeHHsI TAKOH MOIXO/ K OTMPEICICHHUIO IeJIeH U3yUeHUs TPeAMETa SIBJIICTCS BIIOJIHE OMPABIaHHBIM.

CoriacHO JaHHOM TOYKE 3PCHHS TJIABHBIMHU IICJSIMH M3YYeHHS mpenMera «XWMHs» Ha 0a30BOM
ypoBae (10 —11 ki1.) IBISFOTCS:

e (opMUpOBaHHE CHUCTEMbl XMMHUYECCKHX 3HAHHA KaK Ba)KHEWIIEH COCTaBJISIFOIIEH eCTeCTBEHHO-
HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOW JIGKAT KIIFOYEBBIC TOHATHS, (yHIaMEHTAIbHBIC
3aKOHBI ¥ TEOPUU XMMHUH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHUE U MOHMMAHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNHT MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOpUEH WX pa3BUTUS U
CTaHOBJICHUS,

e (dopMupoBaHME W PAa3BUTHE TPEACTABICHUNH O HAy4YHBIX METOJAaX IMO3HAHUS BEIICCTB H
XUMHYECKHX PEaKIUid, HEOOXOIUMBIX JJIsi MPHOOPETCHUS YMCHHU OPHEHTHUPOBATBHCS B MHUPE



BEIIECTB U XUMHUECKUX SBJICHHH, UMEIOIIMX MECTO B MPHUPOJIE, B MPAKTHUECKON U MTOBCEIHEBHON
KHU3HU;
® Dpa3BUTHE yMEHUH M CIIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OOBSICHEHUEM

XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHHEM TIPaBUIl 0€30M1aCHOT0 OOpaIICHHS C BELIECTBAMH.

Hapsiny ¢ »TuM, coxaepkarenbHash XapakKTepUCTHKa LeJed W 3ajad H3y4deHHs] NpeaMeTa B
nporpaMMme o XMMUU YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUH C HOBBIMHU MPUOPUTETAMU B CUCTEME
cpeanero obmero oOpa3oBaHus. CerofHs B NpPENOJaBaHUM XUMHHM B OOJBIIEH CTENeHH OTHAETCS
MPEOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJep)KaHUd OOy4eHHs, OPUEHTHUPOBAHHOM Ha MOJTOTOBKY
BBIITYCKHHUKA 00111€00pa30BaTeIbHON OpraHU3alliy, BIAACIONIET0 HE HAOOPOM 3HAHUM, a (QYHKIIMOHATEHON
IPaMOTHOCTBIO, TO €CTh CIOCO0aMH U YMEHHSIMH aKTHBHOIO IOJIYYE€HHS 3HAHUI W NMPUMEHEHUS] UX B
peanbHON )KU3HU JJIS PEIICHUS MPAKTHUECKUX 3ajad.

B cBsi3u ¢ 3TUM IpH U3yUEHUU IpeaMeTa «XUMHUsD) TOMUHUPYIOIIee 3HaUeHUe MPUOOPETaloT Takue
LeJIM U 33J]a4H, KaK:

ajanrtanus OOydJalolIUXcsi K YCIOBHSM JMHAMUYHO pa3BHUBAIOIIErocs Mupa, (GpopMUpoBaHUE
UHTEJUIEKTYaJbHO  pPA3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa3oBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSITENIbHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIHsIX, CBSI3aHHBIX C
BEIIECTBAMH U MX IIPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIUH), HMEIOIINUX
YHHUBEPCAJIbHOE 3HAYCHUE JUIS PA3IMYHBIX BHJIOB JACATEIBHOCTU: pelIeHHs MpoOiaeM, MOUCKa, aHAIu3a U
00paboTkn WHpOpPMAIUK, HEOOXOTUMBIX JJIsi MPUOOPETCHHS OIbBITA JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHO€ MECTO B IMO3HAHUU XMMHH, a TaKXKe JUIS OLUEHKHU C TMO3UIUNA SKOJIOTHYECKON Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOIECCOB HA OPTaHU3M YeJIOBEKA U MPUPOIHYIO CPENY;

pa3BUTHE TO3HABATENIbHBIX HWHTEPECOB, HMHTEJUICEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEMH
00y4aromuXxcsi: ClIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIC 3HAHMS 110 XUMHUH B COOTBETCTBHHU C
YKU3HEHHBIMH MOTPEOHOCTSAMHU, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JJIsl TIOUCKA U
aHanmM3a y4eOHOH M HayYHO-TIOMYJISIPHON HH(OPMAIIMH XUMUYECKOTO COACP KaHUS;

dbopMUpOBaHHE M pa3BUTHE Yy OOYYAIOIIMXCS aCCOLMATUBHOTO W JIOTHYECKOTO MBIIUICHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIMMBI, B YAaCTHOCTH, NPHU
TUTAHUPOBAHHUH U TTPOBECHUH XUMUYECKOTO HKCIIEPUMEHTA;

BOCIIUTaHHE y OOydarommxcsi yOexkIEHHOCTH B TYMaHHMCTHYECKOW HAINpPaBICHHOCTH XUMUH, €&
BaXHOW POJM B PEHICHWU TIIOOATBHBIX MPOOJIEM paIlMOHATBLHOTO MPUPOAOIOIb30BAHUS, MOTOTHEHHS
SHEPreTHYEeCKUX PECYpCOB UM COXPAaHEHHS MPHUPOJHOIO pPABHOBECHUS, OCO3HAHUSA HEOOXOIUMOCTU
OepeKHOr0 OTHOLICHUSI K MPUPOJE U CBOEMY 3[I0POBbIO, a TaKKe MPUOOPETEHUs OIbITa WCIOJIb30BAHUSA
MOJTYYEHHBIX 3HAHUHU JIJII TPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKHMH
SBIICHUSIMU.

B y4yebnoM mmane cpennero oo6riero oOpazoBanus npeaMer «Xumus» 0a30BOr0 YpOBHSI BXOJWT B
cOCTaB npenMeTHOM obnactu «EcTecTBeHHO-HayUYHBIE TPEIMETHI».

OO11ee yuCIO 4acoB, OTBEAEHHBIX JJIS M3y4EHHUS XMMUHU, Ha 0a30BOM YpPOBHE CpPEIHEr0 OOIIEero
o0Opa3oBaHMs, COCTaBIsAET 68 4acoB
PaGouas mporpamma mo xumuu ans 11 kmacca opueHTHpOBaHA Ha peajH3alUio B IEHTPE 0Opa3oBaHUs
€CTeCTBEHHOHAYYHOH M TeXHOJIOTHYecKoil HanpaBieHHocTel «Todka poctay, co3laHHOTrO Ha 0ase jiuies ¢
HEeNbI0  pa3BUTHS Yy OOYyYaloIIMXCsl EeCTeCTBEHHOHAYYHOW, MAaTeMaTH4ecKO, HH(GOpMAIMOHHON
TpPaMOTHOCTH, (HOPMUPOBAHHUS KPUTUIECKOTO W KPEATHBHOTO MBIIIICHHUS, COBEPIICHCTBOBAHUSI HABHIKOB
€CTECTBEHHOHAyYHOW W TEXHOJIOTMYECKON HANpaBICHHOCTH, a TaKXe JUIsl MPAaKTUYECKOW OTpaboTKH
yueOHOro MaTepuana mo yueOHsM npeameram «Ddusnkay, «Xumusny, «buonorus, « TeXHOIOTH.

Ha 0aze HCHTpa «Touka pocTta» obecreunBaeTCs peainnsanus O6p8.30BaTeJ'ILHBIX nporpamm
CCTCCTBGHHOH&y‘-IHOfI U TEXHOJIOTHYECKOMH HaHpaBHCHHOCTCﬁ, pa3pa60TaHHBIX B COOTBCTCTBHH C
TpC6OBaHI/I$IMI/I 3aKOHOJATCIbCTBA B cq)epe 06pa30BaHI/IH n c y‘-IéTOM peKOMeH,Z[aLII/Iﬁ qDCI{Cp&HBHOTO
orneparopa yqe6Horo npeamMeTa «XHUMUI». O6pa3OBaTCJ'IBHa$I nporpamMma IO03BOJIACT HHTCIPUPOBATH



peanu3yeMble 37ech MOAXOJbl, CTPYKTYPY M COAEp)KaHUE NPU OpraHu3aluud oOydeHus XuMuu B 7—9
KJlaccax, BBICTPOGHHOM Ha 0a3ze 1r000ro M3 JOCTYHHBIX Y4yeOHO-MeToauyeckux KomiuiekcoB (YMK).
Hcnonb3oBanue o0opynoBanus 1eHTpa «Touka pocTa» MO3BOJISET CO3aTh YCIOBHUS:

* JUIsl paCIIMPEHUS COAEPKAHUS IKOJIbHOTO XUMUYECKOI0 00pa30oBaHus;

* JUIS TIOBBIIIEHUS ITO3HABATEIHHON aKTUBHOCTH 00YYarOIINXCS B €CTECTBEHHOHAYYHOI 00acTu;

* IS Pa3BUTHA JUYHOCTH peOCHKA B MpOIEcce OOYYEeHUsI XMMHHU, €ro CIOCOOHOCTEH, (GOpMHUPOBAHUS U
YJIOBJIETBOPEHHS COLIMAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

;yIst paboThl C OJApCHHBIMHM IIKOJBHUKAMH, OpPraHM3allMd MX pPAa3BUTHA B pa3IMYHBIX 00JacTAX
00pazoBarebHON, TBOPUECKON JEATEIHLHOCTH.

[Ipumensiss uudpossie Ta00paTOPUM HA YpOKaX XHMHH, YYallMECs CMOTYT BBIIOJHUTH MHOXKECTBO
1ab0paToOpHBIX paboOT U AKCIEPHUMEHTOB MO MporpamMMe OCHOBHOW mikosbl. Kypc «Xumus mns gereid ¢
OTrPaHUYEHHBIMH BO3MOXXHOCTSMHU  3J0POBbS» IPU3BaH, HCIOJIb3ysd HHTEpeC OOydarouuxcs K
JKCHEpUMEHTaM, c(hOpMUpPOBaTh YMEHUE HAOJI0JaTh, J1elaTh BBIBOJBI Ha OCHOBE HabOmtofeHud. Pemars
pacyeTHble 3aJjaud Ha OCHOBE MMEIOUIMXCS 3HAaHMU MO MaremMaTuke. MHOro BHMMaHuUs oOpaiiaercs: Ha
TEXHUKY JKCIEPUMEHTA, YMEHHUE MPaBUWJIBHO M YETKO ONMCHIBATH PE3YJIbTATHI SKCIIEPUMEHTA, IMPU3HAKU
peakuuid. M3yuaroTcss mpaBuia TEXHMKM O€30IaCHOCTHU. OKCIIEPUMEHT BKIIOYAETCS B TBOPYECKHE
JIOMAIlIHUE U NTpoBepouHble padoThl. [IpennouTenne B Kypce OTBOAUTCSA (POPMUPOBAHUIO NPE/ICTaBICHUN U
NOHATHA KaK IIEPBOOCHOBE, a HE TEOpPUM. XOTS YCWIME TOM WIM WHOHW CTOPOHBI OIpElessieTcs
IICUXOJIOTUYECKUMHU OCOOCHHOCTSIMU O0YUarOIIUXCsl U MPAKTUYECKYIO PeaTn3alfio JaHHOTO Kypca peliaeT
YUUTENb

Lenun u 3aga4n Kypca

Iesqs nporpaMMsbl 00y4eHHsI: OCBOGHUE 3HAHUH 0 XMMUYECKHUX 00BEKTax U Mpoleccax MpUpOIb,
CIOCOOCTBYIONIMX PEHICHHUIO TII00ABHBIX MPOOJIEM COBPEMEHHOCTH.

3amaun:

e OcBOCHHE 3HAaHUH O XHUMHYECKOM COCTaBIIAIOLICH €CTECTBEHHO-HAy4YHOW KapTUHBI MU,
BaXHEHILNX MOHATHUAX, 3aKOHAX, TEOPHUSX.

e OBJIa/IecHHe YMEHUSIMH TIPUMEHSTHh IOJIyU€HHbIE 3HAHUS JUId OOBSCHEHHS pa3zHOOOpa3HBIX
XUMHUYECKHX SIBJICHUN U CBOMCTB BELIECTB, OLIEHKHU POJIM XUMHUU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUH U
MOJIyYE€HUU HOBBIX MAaTE€pPHAJIOB.

e PazBuTHe 103HABaTEIbHBIX HHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B mpoliecce
CaMOCTOSITENILHOTO MPUOOpPETEHHs] 3HAHUI C MCIIOJIb30BAHMEM Pa3IMYHbIX MCTOYHUKOB MH(pOpMAIUH, B
TOM YHCJIE KOMIIBIOTEPHBIX;

e Bocnuranmne y0eX/IeHHOCTH B MO3UTHBHOM DPOJIM XUMHUH B KU3HU COBPEMEHHOrO OOIECTBa,
HE00XO0IMMOCTH XMMHUYECKH IPAMOTHOT'O OTHOIIIEHUS K CBOEMY 370pPOBBIO U OKpYXKarollei cpere.

e [IpyMeHeHue MOJyYeHHBIX 3HAHUN M yMEHUW s O0e30MacHOr0 HCIOJb30BaHUS BEIIECTB U
MaTepuajJoB B OBITY, CEIbCKOM XO3AHCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTHMYECKUX 3a1ady B
MOBCEIHEBHOM XU3HU, MIPEIYNPEKICHUS SIBICHUN, HAHOCSIINUX BpPEJ 3/I0POBBIO UEIOBEKA U OKPYXKaroIIeH
cpene.

2.I1nanupyemble pe3yJbTaThl 00yueHuss xumum B 11 kiacce.

JInyHOCTHBIE:

. B LIEHHOCTHO-OPHUEHTALIMOHHON c(pepe — YyBCTBO TOPAOCTH 32 POCCUHUCKYI0 XMMHYECKYIO
HayKy, TYMaHHU3M, OTHOILIEHUE K TPYAY, LIEJIEYCTPEMIIEHHOCTD;

. dbopMHupOBaHHE IIEHHOCTH 370POBOTO M 0OE€30MacCHOTO 00pa3a XU3HHW; YCBOCHHE MPABHUII
WH/IMBUIYAJIbHOTO U KOJUIEKTUBHOT'O O€30MaCHOT0 MOBEACHHS B UPE3BBIYAMHBIX CUTYALUAX, YTPOKAIOIIUX
’KA3HU U 37J0POBBIO JIIO/ICH;

. B TPYJI0BOH cepe — TrOTOBHOCTh K OCO3HAaHHOMY BHIOOpY JasibHEiIel oOpazoBaTeabHON
TPaeKTOPHH;
. B M03HABaTeNbHON (KOTHUTHUBHOM, HHTEJUIEKTYaJIbHON) cepe — yMEHHUe yrnpaBiiTh CBOSH

IMO3HaBaTCIILHOM JACATCIIBHOCTBIO.



. (dopMHpOBaHHE OCHOB JKOJOTHYECKOH KYyJIbTYPHI, COOTBETCTBYIOUICH COBPEMEHHOMY
YPOBHIO 9KOJIOTUYECKOTO MBIIUIEHUS, Pa3BUTHE OIBITA SKOJIOTMYECKH OPHUEHTUPOBAHHON pEeQIIEeKCUBHO-
OLICHOYHOM M MPAKTUYECKON NEATEIHOCTH B JKU3HEHHBIX CUTYalUsX;

[laTpuotnyeckoro BocnuTaHHUsA 1) LIEHHOCTHOIO OTHOLIEHHMSI K OTEYECTBEHHOMY KYJIBTYpHOMY,
UCTOPUYECKOMY M HAydYHOMY HAcJIEJUIO, IOHMMAaHMs 3HAUYEHHUS XHUMHUYECKOW HAayKd B JKU3HU
COBPEMEHHOI'0 O0IECTBa, CIIOCOOHOCTH BJIAIETh JOCTOBEPHON MH(pOpMaLMEl 0 NepeaOBbIX JOCTHKEHHUIX
Y OTKPBITUSIX MUPOBOI U OTEUECTBEHHONW XMMHH, 3aNHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE
MHpa ¥ OOIIECTBA;

I'paxmaHckoro BOCIHUTAaHUS 2) IMPEACTaBICHMS O COLMAJIbHBIX HOPMax U  IpaBUiIax
MEXJIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHBE, TOTOBHOCTU K Pa3HOOOpa3sHOM COBMECTHOH JA€ATEIbHOCTH
IIPY BBITIOJIHEHUH Y4eOHBIX, TO3HABATEIBHBIX 3314, BBITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUU
y4EOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOLIM B Ipolecce 3ToW ydeOHOH
JESTEIbBHOCTH; TOTOBHOCTH OLICHMBAaThb CBOE IOBEJEHUE M IIOCTYIKHM CBOUX TOBApHUILUEH C IMO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUH MOCTYIIKOB;

[leHHOCTH HAYYHOTO MO3HAHUS 3) MUPOBO33PEHUYECKUX MPEACTABICHUH O BEIIECTBE U XUMHUECKOM
pEaKIMH, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKM U COCTAaBIIAIOLIUX OCHOBY IS
NOHMMaHHS CYIIHOCTH HAYyYHOW KAapTHHBI MHpa; MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3sBUTHS NPUPOJBI, B3aUMOCBA3SX YelOBEKa C MPUPOJHOM CpeJod, O POJNIM XUMHM B MO3HAHUU 3THX
3aKOHOMEPHOCTEH; 4) MOo3HaBaTEIbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha [TOJIyY€HHUE HOBBIX 3HAaHUH MO XMMUH,
HEOOXOMUMBIX JUIsl OOBACHEHMs HAOJIOJaeMbIX NPOLECCOB M SABJICHMH; 5) IO3HABAaTENbHON U
MH(POPMALIMOHHON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON pabOTHI ¢ Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOU JIUTEPATypOH, TOCTYIIHBIMU TEXHUYECKHUMH CPEICTBAMH MH(POPMALMOHHBIX TEXHOJOTHIL; 6)
uHTEpeca K OOy4YeHHI0 M II03HAHHIO, JIIOOO3HATENbHOCTH, TOTOBHOCTH M  CIIOCOOHOCTH K
caM000pa30BaHUI0, HCCIENI0BATENbCKON JESATEIbHOCTH, K OCO3HAHHOMY BBIOOpY HalpaBIEHHOCTH U
YpPOBHSI 00y4eHUS B JaJIbHEHIIEM;

®opMHUPOBaHUS KYJIbTYpBbl 310pPOBbs 7) OCO3HAHMS LIEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOLIEHUS
K CBOEMY 3J0pOBbIO, YCTAHOBKM Ha 370pOBBIH 00pa3 *HU3HU, OCO3HAHHUS IOCIEACTBUA U HEHNPUSITUS
BpPEIHBIX IPUBBIUEK (YMOTPeOJEHHUs AJKOroJisd, HapKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOICHUS
IpaBHJI OE30MMACHOCTH MIPH OOpaIleHNH ¢ XMMUYECKUMU BEIIECTBAMHU B OBITY U peasibHOM JKU3HH;

TpynoBoro BocnuTaHus 8) KOMMYHMKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOMH,
yueOHO-UCCIIEeI0BATENbCKOM, TBOPUECKONM M APYTrUX BHUJAX AESATENbHOCTH; MHTEpeca K MPaKTUYECKOMY
U3y4eHHIO Tpodeccuit U TpyJda pa3IMyHOTO Poja, B TOM YHUCIIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAHUW MO XHMMHUH, OCO3HAHHOTO BBIOOpa MHAMBHUAYAJIbHON TPAeKTOPHUH MPOJOLKEHUsST 0Opa3oBaHMs C
y4€TOM JINYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

DKOJIOTHYECKOTO BOCHUTAHUS 9) 3KOJOTMYECKH IIeJIeCOO0Pa3HOro OTHOILIEHUS K MPUPOJE Kak
UCTOYHUKY JKU3HU Ha 3emile, OCHOBE €€ CYIIeCTBOBaHMS, TOHUMaHMsI LIEHHOCTH 370POBOT0 U O€3011acCHOTro
o0pa3a >KM3HU, OTBETCTBEHHOI'O OTHOIIEHMSI K COOCTBEHHOMY (PU3UYECKOMY M NMCUXUYECKOMY 3[I0POBBIO,
OCO3HAHMsI LIEGHHOCTHU COOJIIOJICHHS ITpaBUJI O€30M1aCHOTO MOBECHUS TP paboTe ¢ BELIeCTBaMU, a TaKXKe B
CUTYaIUsX, YIPOXKAIOIIKX 3/10POBbIO U XKHU3HU Jtojei; 10) cmocoOHOCTH MPUMEHSTh 3HAaHUS, [10JTy4YaeMble
IIPU U3YYEHUH XMMHH, JJIs1 PELICHMs 3a/1a4, CBA3AHHBIX C OKPYXKAIOIIEH MPUPOIHOM Cpeloy, MOBBIILEHUS
YPOBHS 3KOJIOTUYECKON KYJIBTYpPbI, OCO3HAHUSI ITI00AJIBHOTO XapaKTepa SKOJIOIMUECKUX NMpoOjIeM U myTei
UX PEUICHMs IOCPEACTBOM METOJOB XUMHUH; 11) 9KOJOrM4ECKOr0 MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS
YM B [TI03HABATEIbHOW, KOMMYHHUKAaTUBHON U COLIMAJIBHON ITPAKTHUKE

MeranpeamMerHble:

. YMEHHE CaMOCTOSITENIbHO OMPEENATh 1IeJId CBOEro O0y4YeHHs, CTaBUTh U (HOPMYyIUPOBATH
JUis ce0st HOBbIE 331a4M B yu&0e M MO3HaBaTEIbHON JIeSTeNbHOCTH, Pa3BUBAaTh MOTHUBBI M HHTEPECHI CBOEH
MO3HABATEILHOM JICSITEIIbHOCTH,

. YMEHHME CaMOCTOSITENbHO IUIAHUPOBATh IyTH JOCTHXKEHHUS Lejled, B TOM UHUCIIE
albTepHATUBHbIE, OCO3HAHHO BBHIOMpaTh HambOosaee dS(PPEeKTUBHBIE CIMOCOOBI pEIIeHUs YYEeOHBIX U
MI03HABATEJIbHBIX 33]1a4;



. YMEHUE COOTHOCUTh CBOM JCHCTBUS C IUIAHHUPYEMBIMH pe3yJbTaTaMU, OCYLIECTBISThH
KOHTPOJIb CBOEH JESITEIIBHOCTA B TMPOIIECCE AOCTIKCHUS Pe3ybTaTa, OMPEAesaTh CIOCOObI EHCTBHI B
pamMKax TpPeJIOKEHHBIX YCIOBHA W TpeOOBaHWN, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C
M3MEHSIIOIIEHCS CUTyallueH;

o YMEHHE OIICHUBATh TIPAaBHJIBHOCTH BBIMOJIHCHHS y4eOHOW 3amauu, COOCTBEHHBIE
BO3MOJKHOCTH €€ peleHNs;

. BJIaJICHUE OCHOBAMH CAMOKOHTPOJIS, CAMOOIEHKH, MPUHATUSI PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOM M MO3HABATEIILHOM IEITEIbHOCTH;

o YMEHHE OMNpEACNATh TOHATHSA, CO3/1aBaTh OOOOIICHMS, YyCTAaHABIMBATh AaHAJOTHH,
KJIacCU(PUITUPOBAaTh, CaMOCTOATEIBLHO BBHIOMpATh OCHOBAaHUS W KPUTEPUHM JUIA  KJacCHU(UKAIUH,
yCTaHaBIUBATh MPUYMHHO-CIIEJCTBEHHBIC CBSI3M, CTPOUTH JIOTMUECKOE paCCy>KIEHHE, YMO3aKIIOUueHUe
(MHIYKTHUBHOE, IEAYKTUBHOE U TI0 aHAJIOTUH) U JCJIaTh BHIBOIBI,

o YMCHHUEC CO3J1aBaTh, IMPUMCHATH U Hp606pa30BLIBaTL 3HAaKHM M CHMBOIJIbI, MOJCIIN U CXCMBI
AJI1 pCIICHUA y‘le6HBIX 1 IO3HABATCJIbHBIX 3a1a4;
o YMCHHUEC OpPraHU30BbIBATH yqe6Hoe COTPYAHUYCCTBO MU COBMCCTHYIO [JCATCIBHOCTH C

y4UTENeM M CBEPCTHHKAaMHU; padoTaTh HMHIMBUAYAJbHO M B TpYyIMIE: HAaXOAUTh oOllee pelieHue Hu
paspemiatb KOHQUIMKTBI Ha OCHOBE COTJIACOBAHMSA MO3MIMKA M Yy4éTa HHTEPECOB; (OPMYIHNPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

. YMEHHME OCO3HAHHO HCIOJIb30BaTh pEYEBBIC CPEIACTBA B COOTBETCTBMM C 3aJadei
KOMMYHHKAIIMM JJIsl BBIPQXKEHUS CBOUX YYBCTB, MBICIEH M MOTPEOHOCTEH; MIaHUPOBAHUS U PETYJSLHUU
CBOEH JEATENBHOCTH; BJIAJICHUE YCTHOW U MUCbMEHHOU PEYbl0, MOHOJIOTMYECKOW KOHTEKCTHOM PEYbIO;

. q)OpMI/IpOBaHI/IC " Pa3BUTUC KOMIICTCHTHOCTHU B 0071aCTH HCIIOJIb30BaHUS I/IH(I)OpMaLII/IOHHO'
KOMMYHUKAIIMOHHBIX TCXHOHOFHﬁ;
. q)OpMI/IpOBaHI/IC U Pa3BUTHUC JSKOJOIMYCCKOI'0 MbINUICHUA, YMCHUC IIPUMCHATH €TI0 B

[I03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMATIbHON MTPAKTHKE U MPOPECCUOHAIBHON OPUEHTALINH.

IIpexmeTHbIe:

1.B no3naBaresibHOM cepe:

. JIaBaTh ONPENENICHNS U3yUYEHHBIX TOHATUM;

L] onucaThb JACMOHCTPAIlMOHHBIC u CaAMOCTOSATECIIBHO IIPOBCACHHLIC XUMHWYCCKHUEC
SKCHEPUMEHTBHI;

[ OIMMUCBIBATHL W pa3jindaTb HM3YUCHHBIC KJIACCbl HCOPraHUYCCKHUX COGI[HHGHHﬁ, MMpOCThIC U
CJIO’KHBIE BEIIECTBA, XMMUYECKUE PEAKIINH;

o KJIacCU(UITUPOBATh U3yUYECHHBIE OOBEKTHI U SIBJICHNUS,

. JenaTh BBIBOABI W YMO3AKIIOYEHHS M3 HaONIOJCHUN, W3YYEHHBIX XHUMHUYECKUX

3aKOHOMEPHOCTEH, TPOTHO3MPOBATh CBOWCTBA HEW3YYCHHBIX BEIICCTB 10 AHAJOTHH CO CBOWCTBAMU
U3YYEHHBIX;

. CTPYKTYpUPOBAaTh W3YYEHHBI MaTepHal M XMUMHUYECKYI0 HH(POpPMAIUIO, MOIYYEHHYIO W3
JIPYTUX UCTOYHHUKOB;

. MOJIEITUPOBATh CTPOCHHE aTOMOB JIEMEHTOB |-3 MEepHOI0B, CTPOCHHE TPOCTHIX MOJIEKYIT;

2.B 11eHHOCTHO — OpHEHTALIMOHHOII cepe:

. AQHAIM3UPOBATh M OLEHUBATh TIOCIEACTBUS JJISi OKpY)Kawolled cpeapl OBITOBOM U
MIPOU3BOJICTBEHHOMU JCSITEIFHOCTH YEIIOBEKA, CBA3aHHOM ¢ MepepaboTKOM BEIIECTB;

3. B TpynoBoii cdepe:

. MPOBOJIUTh XUMUYECKUM SKCIIEPUMEHT;
4. B cdepe 0e30MaCHOCTH KU3HEAEATEILHOCTH:
. OKa3bIBaTh MEPBYIO MOMOILb MPU OTPABICHUSAX, 0KOrax W JAPYTUX TpaBMaX, CBA3AHHBIX C

BElIeCTBaMHU U J1a00paTOPHBIM 000PYIOBAHUEM.
3. Conep:xanue NporpaMMsl y4eO0HOIo Kypca
1. Ctpoenue atoma u nepuoanyeckuii 3axkon JI. . MennesieeBa(6 yacos).



OcHoeéHble c6edeHUsl O cmpoeHUU amo M a. SInpo: IPOTOHBl U HEUTPOHBI.
N3oTombl. DJEKTPOHBI. DJIEKTPOHHAS 000JI0YKa. DHEpPreTH4YecKuil ypoBeHb. OCOOCHHOCTH CTPOCHHS
AIIEKTPOHHBIX 000JIOYEK aTOMOB 3JEMEHTOB 4-TO W 5-TO MEpHOAOB mNepuoaudeckoit cucremsr /1. .
MenneneeBa (mepexoaHbIX ayeMeHTOB). [loHsTHe 00 opOuTtansx. s-u p-opOuTanu. IJIEKTPOHHBIC
KOH(UTYpAIIMA aTOMOB XUMHYECKHUX JJIEMEHTOB.

IHlepuoouueckuu 3akoun L U Menoeneeea 6 ceeme yueHus 0o cCmpoeHuU
u amoma.

Otkpsitue . . MenaeneeBbIM epUOIMYECKOro 3aKOHaA.

[Tepuoanueckas cucreMa xumMuaeckux snemenToB Jl. M. Menpeneesa - rpaduueckoe oToOpaxeHue
MEPUOIUYECKOro 3aKoHa. PU3MUECKUI CMBICI MOPSAAKOBOIO HOMEpPA 3JIEMEHTA, HOMEpa Iepruoia U HoMepa
rpynmbl. BasenTHble 37eKkTpoHbl. [IpyuunMHBI M3MEHEHHUsS CBOMCTB 3JIEMEHTOB B MEPUOJAX W TPYIIAx
(T7IaBHBIX MOATPYIIAX).

[lonoxxeHne BOJOpOJAa B NEPUOAMYECKON CHUCTEME. 3HAUYE€HHUE IEPUOJUYECKOrO0 3aKOHA U
NIEPUOIUYECKON CUCTEMbI XUMUYecKuX 3ieMeHToB JI. . MenneneeBa s pa3BUTHsI HAYKU U MIOHUMaHUsA
XUMUYECKON KAPTUHBI MUPA.

CraproBasi KOHTpoOJbHasi padora mo teme: «CTpoeHHe aToMa M NEPHOAMYECKHH 3aKOH
JI.A.MeHnaesieeBa»

2. Ctpoenue BemectBa(l1 yacos).

Houwnas xumuueckas ceés3uv. Karnonsl u annonsl. Kiaccupukauus nonos. Monneie
Kpuctajuinueckue pemerkd. CBOHCTBa BEWIECTB C€ 3TUM THUIOM KPHUCTAUIMYECKUX  PELIETOK.

Koseanenmmunas xumuueckasn césas3 b DIEKTpOOTpUuLaTebHOCTb. [lonspHas u
HEeNoJsipHasi KoBaJieHTHbIE CBs3U. Jumonb. [lodsipHOCTh CBSI3U M MOMSIPHOCTH MOJEKYJIbl. OOMEHHBIN U
JIOHOPHO-AKIENTOPHBI MEXaHU3Mbl O00pa30BaHMs KOBAICHTHOH CBS3M. MOJEKYJIsIpHBIE W aTOMHBIC
KpUcCTaJuIM4ecKue pemerky. CBONCTBA BEIIECTB C STUMHU TUIIAMU KPUCTAIUIMYECKUX PELIETOK.

Memanauueckasas xumudueckas ¢ 6s3b OCOOEHHOCTH CTPOEHUSI aTOMOB METAJUIOB.
Merannnueckass XMMUYECKasi CBA3b U METAIMYECKas KpuUcTauiMueckas pemierka. CBONCTBa BEUIECTB C
STUM THUIIOM CBSI3H.

Booopoonas xumuuecxasn cés 3 b MeKMOICKYIIpHAS U BHYTPUMOJIEKYISIPHAS
BOJIOPOJHAs CBsI3b. 3HAYEHUE BOJOPOIHOM CBSI3U AJIsl OpraHU3aluu CTPYKTYp OMOMOIMMEPOB.

Komnaexchnvie coeduHneHus.

I'aso006pa3noe cocmosanue 6eu ecmea TpHu arperaTHbIX COCTOSHUS BOBI.
OcobeHHOCTH CcTpOoeHHsI Ta3oB. MosipHBIE 00BeM Ta3000pa3HbIX BellecTB. [Ipumepsl razoo0pa3HbIX
IPUPOJIHBIX CMECEH: BO3/1yX, IPUPOAHBIN ra3. 3arpsizHeHue aTMocheps! (KUCIOTHBIE JOKIN, TapHUKOBBIM
s¢dext) u 60psda ¢ HuM. IlpeacraBurenu razo006pa3HbIX BEIIECTB: BOAOPO, KUCIOPO, YIIIEKUCIbIHN Ta3,
aMMuak, 3TuiieH. MIx nomydeHnue, coOupaHue U paclio3HaBaHUE.

Kuokoecocmoanue 6eu ecmé a. Bona. [lorpebnenue Boasl B ObITY U Ha
pou3BoJCTBE. JKecTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUs. MuHepalbHble BOJIbl, UX HCIIOJIb30BAaHUE B
CTOJIOBBIX M JIEUeOHBIX HeNsX. JKuakue KpUCTaibl M UX IPUMEHEHHE.

Teepooe cocmoanue 6euecmsa. AMophHbIE TBEp/ble BEIIECTBA B IPUPOJIE U B
JKU3HM YEJIOBEKA, UX 3HaYeHUE U NpuMeHeHue. Kpucrainuyeckoe CTpoeHre BEeecTBa

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOIO CTPOEHMSI. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTB

['uGpuan3anust aTOMHBIX OpOUTANICH.

Teopust xuMudeckoro cTpoeHust oprannyeckux emects A.M. bytieposa

[Tonumepsl - BBICOKOMOJIGKYJISIpHBIE coenuHeHus. [lmacTmacchl, OMOMONMMMEpHI, SIACTOMEpHI,
BOJIOKHA.

JlaGopaTopHble onbIThI. 1. OnpeneneHne TUMa KpUCTAIIMYECKON PEIIETKH BEIleCTBa U OITUCAHUE
€ro cBOMCTB. 2. O3HaKOMJIEHHE C KOJJIEKIIMEW MOJM MEpOB: IIACTMAacC M BOJIOKOH W W3JeNus U3 HUX. 3.
HcnbiTaHue BOABI Ha JKECTKOCTb. YCTpaHEHUE >KECTKOCTH BOJbI. 4. O3HAKOMJIEHWE C MHHEPATbHBIMU
BoIaMU. 5. O3HaKOMJIEHHE C JUCTIEPCHBIMU CUCTEMAaMH.

JemoncTpauuu. Pazauunsle (opmbl NMEepUOAUYECKON CHUCTEMBbl XHMHUYecKux snementoB J[. W.
MenzeneeBa. Mojenb KpUCTAJUIMYECKON pemeTKH XJyopuaa HaTpusa. OOpas3ibl MUHEpaToB C HMOHHOMN



KPUCTAJNTNYECKOM PEIIeTKON: KaJbIUTa, TanuTa. Moieny KpUCTAJUIMYECKUX PEIIETOK «CYXOTro JIbaay (HiIu
noma), anmaza, rpadura (mam  kBapma). Moxpens  wmomekyasl  JIHK.  OOpasmer  mmactmacc
(penomodopmanbaeruabie, MTOIUYPETaH, MOJUITUIICH, TOJUIPONUIICH, MTOJTUBUHIIXIOPHUI) U U3ACTHS U3
HuX. OOpasibl BOJOKOH (IIE€PCTh, LIENK, alleTaTHOE BOJIOKHO, KallpOH, JIABCaH, HEMJIOH) U U3/AENUs U3 HUX.
OOpa3upl HEOpraHUYECKUX IOJIMMEPOB (cepa IIaCTUYECKas, KBapll, OKCHUJ aJlOMUHUS, HPHUPOJHBIE
ANMIOMOCUJIMKATBI). Mozens MOJspHOro o0bema ra3oB. TpH arperatHbiX COCTOSHHUSI BOJbl. OOpasiibl
HaKUNH B YailHUKEe W TPyOax LEHTPAIbHOrO OTOIICHHs. JKECTKOCTh BOJBI M CIOCOOBI €€ yCT paHEHHUs.
[Tpubopsl Ha *kuakux Kpuctauiax. OOpa3ibl pa3aUYHbIX JUCIEPCHBIX CHCTEM: 3MYJbCHM, CYCIEH3UH,
aspo3soJeid, reneit u 3omeit. Koarymsmms. Cunepesuc. Dpdext Tunmans.

IIpakTuyeckasi padora Ne 1. [Tonydyenue, coOupanue 1 pacrio3HaBaHUE Ta30B.

KonTpoabHas padora Ne 2 no teme « CTpoeHue BelecTBay

3. Xumnueckue peakinuu(10 yacos)

Peaxyuu uoywue 6e3 usmenenus cocmaea 8euecme. AIIOTponus u
AJIOTPOIHbIE BUAOU3MEHEeHUs. [[puunHbl annoTponuu Ha IpuMepe MOAU(pUKaLUN KUCIOpOoa, Yriepoaa 1
docdopa. O30H, ero Ouonoruyeckas poib. 3oMepsl U H30MepHsl.

Peaxyuu uoywue c usmenHenuem cocmaaga 8euwecm e Peakuuu coennHeHus,
pasnokeHus, 3aMelleHus U oOMeHa B HEOPraHWYeCKOM M OpraHMYecKod XuMuu. Peakuuum 3k30- U
supoTepMuueckue. TemnoBol 3pheKT XMMHUUECKON peaklud U TEPMOXUMHUYECKHE ypaBHeHHUA. Peakuuu
TrOpeHUs, Kak YaCTHBIN ciyvan JK30TEPMUUYECKUX
pEeaKInu.

C xk o p o ¢c m b X u M U Y e ¢ K o U p e a K Yy u u
CKopocTh XMMHUYECKOM peaklud. 3aBHUCHUMOCTh CKOPOCTH XHMMHYECKOH peakuud OT HPUPOIbI
pearupyomux BEIIEeCTB, KOHIEHTpPAlMH, TEMIIEPATypbl, IJIOLIAAM IOBEPXHOCTH CONPUKOCHOBEHUS U
Karanu3aTopa. Peakuuu romo- u rereporennslie. [lonstue o xatanuse u karanuzatopax. DepMeHTHI Kak
OMoJIOTHYEeCKHEe KaTalln3aTOPbl, 0COOCHHOCTH MX ()YHKIIMOHUPOBAHUSI.

Obpamumocmov xumuueckux peacxyui Heobpatumeie u 00paTuMble XUMUYECKUE
peakuuu. CocTOsHME XMMHUYECKOTO paBHOBECUS MJi1 OOpaTHUMbIX XHUMUYecKuX peakuui. CrocoObl
CMEIIIEHHs XMMHUYECKOI0 PaBHOBECHs Ha IpHUMepe CHHTe3a aMMuaka. [IoHsTHE 00 OCHOBHBIX HAay4HBIX
IPUHIINIIAX POU3BOICTBA HA PUMEPE CUHTE3a aMMHaKa WM CEPHON KUCIIOTHI.

OxucarumenvHo-60ccmanosumenvHvle peacktyuu CreneHb OKUCICHUS.
Onpenenenue cTerneHu OKHUciaeHUs 1o ¢Gopmyne coeauHeHus. llonarne 00 oOKuCIUTENBHO-
BOCCTaHOBUTEJNIbHBIX peakiusax. OKUCICHHE U BOCCTAHOBIIEHUE, OKUCIUTENh U BOCCTAHOBUTEb.

demoncTpauuu. [Ipespamenne kpacHoro ¢ochopa B Oenbiil. Moaenu Mosekyn OyraHa u
n300yTaHa. 3aBUCUMOCTb CKOPOCTH pPEAKIHMH OT MPHUPOJbl BEIIECTB HAa MNpUMEpe B3aUMOJCHCTBUS
pPacTBOpOB Ppa3IMYHBIX KHUCIOT OJWHAKOBOM KOHIEHTPAIIMM C OJMHAKOBBIMU TpaHYJIaMH IIMHKA H
B3aMMO/ICHCTBHS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, kKeJe3a) C COISTHON KUCIOTOM.
B3anmoneiicTBue pacTBOPOB CEpPHOM KHCIO Thl C pacTBOpaMH THOCYJb(ara HaATpus pa3IUIHON
KOHIEHTPALMU U TeMIeparypbl. Moaens kumsuiero ciosi. PaznoskeHne nepokcuzia BOJOpoia ¢ 10 MOILBIO
karanu3aTopa (okcuma mapranua (IV)) m karamasel celporo msica U celporo kaprodens. Ilpumepsr
HEOOpaTHMBIX peaklid, WAYIHUX ¢ o0pa3oBaHMEM OCaJlKa, rasa WM Bojabl. B3zaumoneiicTBue nutus u
HaTpud ¢ Bonoil. [lonyuenue oxcuaa docdopa (V) u pacTBopeHHE €ro B BOJE; UCIBITAHUE MOJYYEHHOTO
pactBopa JakmycoMm. OOpasipl KpUCTALIOrHApaToB. VcnblTaHME pPacTBOPOB  DIEKTPOIUTOB U
HERJIEKTPOJIUTOB Ha MPEIMET IUCCOLMALUU. 3aBUCUMOCTb CTEMEHM AJIEKTPOJIUTUYECKONW AMCCOLUAINU
YKCYCHOM KHCIIOTBI OT pa30aBieHus pacTBopa. ['maponu3 kapbunua kambius. ['maponus xapOOHATOB
HIEJIOYHBIX METAJIJIOB U HUTpaToB 1uHKA win cBuHNA (II). Ilo myyenune mputa. [Ipocteitmue okucnurenbHO-
BOCCTAHOBUTEINIbHBIE PEAKIMU: B3aMMOJEHCTBHE IIMHKA C COJSTHOW KHUCIOTOHW W Kejie3a C PacTBOPOM
cynbdara meau (II). Moaens snexrponuzepa. Moaenb 37IeKTPOIU3HON BaHHBI JJIS TTOTYICHUS ATFOMUHUS.

JlabopaTopHble onbIThI. 6. Peakius 3amenieHus: Meau Kejie30M B PaCTBOPE MEIHOTO Kyropoca. 7.
Pe akmuu, unymme ¢ oOpa3oBaHmeM ocajka, raza u Bo Abl. 8. [lomydeHue kucimopoaa pasioKeHHEM
NEepOKCHJIa BOJOPOa ¢ OMOIIbI0 okcuaa Mapradna (IV) u karanassl ceiporo kaprodens. 9. ITomydyenue
BOJIOPO/Ia B3aUMOJICMCTBHEM KHUCIOTHI ¢ TUHKOM. 10. Pa3 nuuHbIe ciiydan ruipoin3a cojeu.



IIpakTnueckas padora Ne2 «CkopocTb XUMHUYECKUX peAKLUil. XUMUUYECKOE PaBHOBECHE.

KonTpoabHas padora Ne 3 mo teme « XuMH4YeCKHe peakmum»

4. JMucnepcubie cucremsbl. PacTeopsl. Ilponecchl, nponcxoasiue B pactBopax(9 yacos)

HHucnepcnuve cucme m vl Ilonarue o nucnepcHsix cucremax. JucnepcHas ¢aza u
nucriepcuonHas cpena. Knaccudukanus AUCEpCHBIX CUCTEM B 3aBUCHUMOCTH OT arperaTHOrO COCTOSIHUS
JUCIIEPCHOM cpelapl M JIUCHEepCHOHHOM (as3bl. ['pyOonucnepcHble CHCTEMBI: 3MYJIbCHUH, CYCIIEH3UH,
a’po30sid. TOHKOAMCTIEPCHBIE CUCTEMBI: TE€IU U 30J1H.

Co ¢ m a 8 pacmeopos u ¢ m e c e iu.. [loHATHE «10J5» U €€ Pa3HOBHIHOCTU: MaccoBast (IOJIs
9JIEMEHTOB B COEAMHEHUH, JI0JIS1 KOMIIOHEHTA B CMECH - JOJIS1 IPUMECEH, 10JI1 pAaCTBOPEHHOTO BEIIECTBA B
pactBope) u o0beMHas. [1ois BbIX0AA IPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOXKHOTO.

Ponv 600v 6 xumuueckoiu peacxuyuu Vctuaasle pactBopsl. PacTBopuMocTs 1
KJaccu(uKalus BELIECTB II0 3TOMY IPH3HAKY: PACTBOPUMBIC, MalOpacTBOPUMBIE U HEPACTBOPHUMBIE
BELIECTBA. DJIEKTPOJIUTHI M HEAIEKTPOJIUTHL. DIIEKTPOJUTHYECKAs: aucconuanus. KucioTel, oCHOBaHUS U
COJM C TOYKH 3pEHHMS TEOpUHU DIIEKTPOJIMTHYECKOM Jucconuanuu. XHUMHUYECKHE CBOMCTBA BOJBI;
B3aMMOJICHICTBHE C METalIlaMH, OCHOBHBIMH M KHCJIOTHBIMH OKCHJIAMH, Pa3JIOKEHHE M O0Opa3oBaHHE
KpUCTAJIIOruApaToB. Peakuyy ruapataiyy B OpraHM4eCcKON XUMHUH.

l'uoponrusz opeanHuvueckKkux u HeopeaHuyeckKkux coeounenuil. Heobpatumprit
rusponu3. OOpaTUMbI ruAponau3 conel. ['mapoiau3 OpraHMvecKUX COEIMHEHMH W €ro NpakTHYecKoe
3Hau€HUe JUIsi MOJy4YeHUs TUAPOJIM3HOIO COHUpTa W MbUla. buojormueckass pojb TUApPOIU3Aa B
IUTACTUYECKOM U HEPreTUYECKOM OOMEHE BEIECTB M SHEPIUHU B KIIETKE.

IIpakTnueckas padora Ne3 «PelieHne sKCrIepUMEHTAIBHBIX 3a]1a4 110 TEME «THIpoau3» Peakuuu
HMOHHOTO OOMEHa»

Konrtposabnass paGora Ne 4 mo Tteme: «JlucnepcHsle cucreMbl. PactBopbl. Ilpoueccsl,
IIPOUCXOMSAIINE B PACTBOPAX»

5. BemecTBa u ux cBoiicrBa(28 yaca)

M e m a n 1 v. B3aumozelicTBue MeTauUIOB C HEMeTaIaMH (XJIOpOM, CEpoil U KUCIOPOJIOM).
B3aumogeiicTBue MIENOYHBIX M IIEIOYHO3EMENbHBIX METANIOB C BOJOWH. OJIEKTPOXUMMUYECKUN PNl
HaAIPsDKEHUN METAUIoB. B3auMozeicTBie METauloB C pacTBOPAMU KHUCJIOT U COJEH. AJTIOMHUHOTEPMHUS.
B3aumoneiictBue Hatpus c 3TaHonoM U ¢eHonoM. Kopposust meramnos. IloHsiTue o XMMHUYECKOH u
NEKTPOXUMHUYECKON KOPpOo3uHu MeTaaoB. CriocoObl 3alIUThl METAJIIIOB OT KOPPO3HHU.

Onexkmponu 3 DASKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN TpoliecC. DIEKTPOIIU3
pacIIaBoOB ¥ pacTBOPOB Ha NpUMeEpPE XJIopuaa HaTpus. [IpakTnueckoe NpUMEHEHHE AIEKTPOIIN3A.

H e m e ma nn v. CpaBHUTENbHAS XapaKTEPUCTHKA TaJOreHOB KaK HamOojiee TUIHUYHBIX
npezcraBuTeneil HemetamioB. OKUCIUTENbHBIE CBOMCTBA HEMETAJUIOB (B3aUMOJIEHCTBHE ¢ MeTalllaMH U
BOJIOPOZIOM). BoccranoBurenpHbie CBOMCTBA HEMETAJUIOB (B3auMoselicTBHE c Oonee
3JIEKTPOOTPHUIATEIbHBIMA HEMETAIJIAMU U CIIO’KHBIMHU BEILIECTBAMU-OKHCIUTEISIMH).

Kucnomuvei neopeanuueckue u opeatnudyecku e Kiaccupukanus KUcIoT.
XVMMHYECKHE CBOMCTBA KHCIOT: B3aUMOAECHUCTBHE C METAUIAMM, OKCHJIAMH METAJJIOB, THIPOKCHIAMU
METaJlJIOB, CcOoMsIMM, cnuprtamu  (peakuust 3tepudukanuu). OcoOble  cBoOWCTBa  a30THOM U
KOHIEHTPUPOBAHHON CEPHON KHUCIIOTHI.

OcHoeéanHus neopeaHuveckKkue u opaatnuuyeckue OCHOBaHHA, UX
kinaccupukanus. XUMHAYECKHE CBOICTBa OCHOBaHM: B3aUMOJEHCTBHE C KHCIOTAaMH, KHCIOTHBIMU
OKCHJIaMU U colsiMU. Pa3znoxkeHrne HepacTBOPUMBIX OCHOBAHUM.

C o 2 u. Knaccuduxanus coseii: cpeqHue, KUCIble U OCHOBHbIE. XUMHUYECKHE CBOMCTBA COJEM:
B3aMMOJICHCTBHE C KUCIOTaMH, LIeJI0YaMu, MeTaJulaMU U cojisiMu. [IpencraBurenu coniel M UX 3HaUEHUE.
Xnopun HaTpusi, KapOoHaT kanblus, ¢ocdar Kamblus (CpelHHE COJH); TUAPOKApOOHATHI HATpUS U
aMMOHHUsI (Kucible coiu); Tuapokcokapbonat meau (II) - mamaxut (ocHoBHas coisib). KauecTBeHHBIE
peakIMy Ha XJIOpUA-, Cynb(dar-, u KapOOHAT-aHUOHBI, KATUOH aMMOHMSI, KaTHoHBI xkene3a (II) u (I1ID).

I'enemuueckasn c6a3b Med 0y K1accamMu HeOP2AHUYECKUX U Op2AHU
yeckux coeouneHuu. IloHsTHE 0 TEHETUUECKON CBSA3M U T€HETHUECKUX psaax. ['eHeTnueckuit psg
Mmetaia. ['enernueckuit ps Hemetaaa. OcoOOEHHOCTH F€HETHUECKOT O psijia B OpraHu



Hemoncrpaunu. Komnekiust o6pa3ioB meramioB. B3anmoseiicTBue HaTpus U CypbMBbI C XJIOPOM,
JKeneza ¢ cepoil. ['opeHne MarHWs W ajdlOMUHUS B KHUCIOpoje. B3auMoaelcTBHE MIETOYHO3EMEIbHBIX
METAJIJIOB € BOAOW. B3aumozeiicTBie HaTpus ¢ 3TaHOJIOM, LIMHKA C YKCYCHON KHCIIOTOH. AJIFOMUHOTEPMHUSL.
B3aumoneiicTBue Meau ¢ KOHIEHTPUPOBAHHOW a30THOM KHUCIOTOW. Pe3ynbTaThl KOppO3WHM MeTal JIOB B
3aBHCUMOCTH OT YCIIOBHI ee mporekanus. Komnekius oOpa3ioB HeMeTauioB. B3anMoaeicTBie XJI0pHON
BOABI C pacTBopoM Opommia (noauna) kanus. Kosekiuss NPUPOAHBIX OpPraHUYECKUX KHUC JIOT.
Paz0aBienne KOHIIEHTPUPOBAHHOW CEpPHOM KHUCIOTHL. B3anMmojeiicTBHUe KOHIEHTPUPOBAHHON CepHOU
KHUCJIOTBI C caxapoM, LEToN030i U Meapio. OOpas3ipl MPUPOJHBIX MHUHEPAIOB, COJEPXKALIUX XJIOPUI
HaTpus, KapOoHaT Kanbius, Qocdar kampius u rugpokcokapbonar memu (II). OOpasipl MUIIEBBIX
IPOAYKTOB, COAEpkAIIUX TUAPOKApOOHATHI HATPHUsI U aMMOHHUS, MX CIIOCOOHOCTb K PAa3JIOKEHUIO IPH
HarpeBaHuu. [ aleHue coabl YKCyCOM.

JlaGopaTopHubie onbIThl. 11. McnpiTaHne pacTBOPOB KUCJIOT, OCHOBAaHUN M COJIEH WHIWKATOpPaMHU.
12. Bs3aumopneilicTBUE COJSIHOW KHCJIOTBI W pacTBOpa YKCYCHOM KHMCIOTHI € MeTaulamu. 13.
B3aumoneiictBue CONSTHOM  KUCIOTBI M pacTBOpa YKCYCHOM  KHCJIO Tbhl C OCHOBaHUAMHU. 14.
B3anmMopeiicTBre COISHOM KUCIOTHI U paCTBOpPA YKCYCHOM KUCIOTHI ¢ coisiMu. 15. Tlomydenue u cBoiicTBa
HEpPacTBOPUMBIX OCHOBaHUW. 16. ['maponus XJIopuaoB M aneTaToB ILIEIOYHBIX MeETauioB. 17.
O3HaKOMJIEHHE € KOJUIEKIUSIMU: a) METAJUIOB; 0) HEMETAJUIOB; B) KHCIIOT; I') OCHOBAaHUH; /1) MUHEPAJIOB U
OHMOJIOTHYECKUX MaTepUasoB, COJIEPKaIINX HEKOTOPBIE COIIH.

IIpakTnueckas padora Ned4 «BeiiecTBa 1 UX CBOWCTBa»

KounrpoJabHnas padora Ne 5 mo teme «BemectBa 1 ux cBocTBa»

6.XuMus B sKu3HHU 00mecTBa(4 yaca).

[Ipou3BoICTBO CepHOI KUCIOTHI, aMMHUaKa, YyryHa U CTajH, YA0OpEeHUH U MOJIUMEPOB.

OCHOBBI IPUMEHEHUS BEIIECTB B CEIBCKOM XO035UCTBE, OBITY U MEIULIUHE

4. TemaTHUYECKOE IJIAHUPOBAHHE KypCa XUMHUHU 11 kaacca

Ne | HammenoBanne pasgenos u | KoanuecrBo DJICKTPOHHBIE
TEeM NPOrpaMmbl 4acoB (undposbie)
o0pa3oBaTebHbIEPECYPCHI

Bcero | KP | ITP

1 | Ctpoenne aToma u|5 1 0
IMepuoguyeckui 3aKOH
JA.N.MenaeneeBa(6uacos).

2 | Ctpoenue BemectBa(ll | 9 1 1
4aCOB)

3 | Xumnueckue peakuun(10 | 8 1 1
4aCOB)

4 | IucnepcHble cUCTeMBI. | 7 1 1
PacrBopsbl. IIpoueccsl,
npoucxojasinme B pacreopax(9




4acoB)

5 | BemectBa M ux cBoiicTBa(28 | 25
4acoB)

6 | Xumusi B ku3Hu oo6mecrBa(4 | 4
yaca)
HTor (68 yacoB) 58

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Xumus/ Taopueassn O.C., Octpoymor O.I.,

«M3natenncrBo IIpocBemenue»

CnaaxoB C.A.,

METOANYECKHE MATEPHUAJIBI IJIS1 YYUTEJIA

AKUIMOHEpHOEe 001IecTBO

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/

https://Ibz.ru/metodist/iumk/chemistry/e-r.php
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