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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma  snektuBHOTO Kypca «lloarotoBka k I'MA» pa3paboTtaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoir @enepannny,
TpeOOBaHUI K pe3ysbTaTaM OCBOCHMs (enepanbHOl 00pa30BaTENbHOM MPOrpaMMbl CpPEAHEro
obuiero oo6pazoBanus (POII COO), npencraBineHHbIX B DeneparbHOM TOCYJapCTBEHHOM
oOpaszoBatenbHOM cTangapre COO, ¢ yuérom Konuenuum npenojaBaHMs y4eOHOro IpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit @eneparuu, peaau3yrIuX OCHOBHBIE
o0pa3oBaTeNbHbIE IPOrPAMMBbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruv pa3BUTHS BOCHMTAaHUS B
Poccuiickoit @enepanun Ha nepuon a0 2025 rona» (Pacnopsxenue IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.). Ycraa MOY IO «Otkpeituey. Ilonoxenus o dopmax, NMEpUOIUYHOCTH,
HOPSJIKE TEKYLLIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOUYHOM arrectanuu odyyaromuxcs MOY
O «OTkphITHEY.

[TporpaMma 31€KTUBHOTO Kypca JaéT MpeCTaBICHHE O IENIIX, 00Iel cTpaTerui 00y4eHus,
BOCIIUTaHUsI M Pa3BUTUSA OOYYalOIIMXCSl CpPEACTBAMU YYeOHOIrO NpeaMeTa, YCTaHaBJIMBAET
00s3aTeNIbHOE MPEIMETHOE COACpKAHME, OIpPENEIseT KOJIMYECTBEHHbIE M KadeCTBEHHbIE
XapaKTEPUCTUKU COJEP)KaHUs, PEKOMEHIYEMYIO I1OCJIEI0BATEIIBHOCTh U3yUEHUSI XUMHUH C YYETOM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOro ImpoIrecca, BO3PACTHBIX
ocoOeHHOCTe 00y4aromuxcs, OHpelensieT BO3MOXXHOCTH IOJAIOTOBKM K TIOCYAapCTBEHHOU
WUTOTOBOM aTTECTALUH.

OJNEeKTUBHBII Kypc CIY)KMT WUIpaeT BaXHYIO pojib B (OpMHUpYyeMble NpPEICTaBICHUS O
B3aMMOIIPEBPAIICHUAX DSHEPrUM M 00 OHBOJIOINHMH BEIIECTB B NPUPOAE, O IYTAX pEIICHUS
rJ100albHBIX MNPOOJEM YCTOHYMBOIO pa3BUTUS YEIOBEUYECTBA — CHIPbEBOM, SHEPreTUUECKOH,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, IPOOIJIEM 3IpaBOOXPAHEHHUS.

B coorBercTBMM ¢ 0OmMMM LENAMU U NPUHLMIIAMH CpeJHEero oOIiero oOpa3oBaHUA
COJIep’)KaHUE Kypca OpPHEHTUPOBAHO IPEUMYILIECTBEHHO HAa KAuye€CTBEHHYIO IOATOTOBKY
o0yyaroImuxcsi K rocylapcTBEHHOW MTOroBoi arrecranuu. COCTaBISIOLIMMU 3JIEKTUBA SBISETCA
0a3oBblli Kypc «OOmas ¥ HeopraHudeckass XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJI€p>KaHUs
KOTOPOI'O SIBJISIOTCS OCHOBBI 0a30BOM HaykM: CHUCTEMa 3HAHUM [0 HEOPraHMYecKoi xumuu (c
BKJIFOUEHUEM 3HAHUM U3 001Iel XUMHUN) U OpraHnyecKo XuMuu. @opMUpOBaHUE TaHHOMN CHCTEMBI
3HAHUH NpU W3YYEHUH TpeaMeTa o0ecreuyMBaeT BO3MOXKHOCTh PAaCCMOTPEHMsI BCETO MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepkaHus Kypca —c(opMupoBaHa B IporpaMme IO XHUMHHU Ha OCHOBE
CUCTEMHOIO TOJXOJa K H3YYEHHI0O Yy4yeOHOro marepuana U OOYCJIOBI€HAa HCTOPUYECKU
00OCHOBaHHBIM pa3BUTHEM 3HAHWN Ha ONpENENEHHBIX TEOpeTHYeCKHX YypoBHsX. CBeneHus 00
M3Y4aeMbIX B Kypce BEIIECTBaxX JAIOTCS B Pa3BUTHM — OT MPOCTHIX JI0 CJIOKHBIX BelIeCTB. B kypce
HOJy4aloT pa3BUTHE CPOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOTO o00mero o0Opa3oBaHus
NepBOHAYaJIbHbIE MPEACTABIECHUS O XUMUYECKON CBA3M, KI1acCU(UKAIIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMHUYECKOM peaKLnu.

[Ton HOBBIM YTJIOM 3p€HHUS B AJIEKTUBHOM KypC€ paccMaTpUBAETCs W3YYEHHBIH HAa YpOBHE
OCHOBHOT'O 00ILero o0pa3oBaHMs TEOPETUYECKMH MaTepual M (DaKTOIOTMYECKHUE CBEJIECHHUS O
BEIIECTBAX U XUMUYECKOU peaKIuu.

[Mensimu n3yyenus 3nekTuBHOro Kypea «Iloaroroska k I'MA» sBnsroTcs:

(GbOpMHUpPOBAHHE CHCTEMBl XUMHUYECKUX 3HAHMM KaK BaKHEWINEH COCTABISIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa, B OCHOBE KOTOPOH! JiexkaT KIIIoueBble MOHATHS, PyHAaMEeHTaIbHbIE 3aKOHBI
U TEOpPUHM XHUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IIOHMMAaHHUE CYIIHOCTH JOCTYIHBIX
000011eHUT MHUPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMJIEHME C MCTOpPHEH WX pPa3BUTHUS U
CTaHOBJICHUS;

CO3/1aHM€ YCIIOBUH JIJIs1 YCIIEIIHON OJrOTOBKH, opranu3anuu u nposeaenust [ 1A B popme OI'D.
pa3BUTHE YMEHUI U CIOCOOOB JESATENIbHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSCHEHUEM
XUMHUYECKOT0 KCIIEPUMEHTA, COOTI0IEHUEM MTPaBUII 0€301MacHOro 00paIeHHs C BEIIECTBAMHU.



Hapsany ¢ atum, conepkarenbHas XapaKTepUCTHKa LENed M 3ajady U3ydeHHUs IIpeIMeTa B
IporpaMMe Kypca YTOYHEHa M CKOPPEKTHpPOBaHa B COOTBETCTBUU C HOBBIMH IIPHOPUTETaMU B
cucreMe cpenHero ooOmero oopasoBanus. CerojHs MpH HOATOTOBKE K HUTOTOBOHM aTTecTaluu B
OonblIeil cTeneHu OTAAETCsA MPEeANOYTEeHHE MPAKTHYECKOW KOMIIOHEHTE COJepKaHHs 00ydeHus,
OPUEHTHPOBAaHHOM Ha TOATOTOBKY  BBIIYCKHHUKA  0OmIE00pa3oBaTeIbHONM  OpraHU3aluy,
BJIAJICIOIIET0 He HAOOpPOM 3HaHMH, a (PYHKIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHMSIMM aKTUBHOT'O IOJyYEHUS 3HAHUM U NPUMEHEHHUs WX B PEAJIbHON KU3HU I pELICHUS
IIPAKTUYECKHX 3a7ad.

B cBsi31 ¢ 3TUM NpH M3YYEHUHU TOMHHHUPYIOIIEE 3HaUeHUE TPHOOPETAIOT 3aauH, KaK:

ajanTanys oOydyarolMXCsl K YCJIOBUSAM JMHAMHYHO pa3BUBAIOIIErocsi Mupa, (popMupoBaHue
MHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHUIO, COTPYIHHYECTBY,
CaMOCTOSITEJIBHOMY IPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHTYyalMsX,
CBSI3aHHBIX C BELUIECTBAMU U UX IPUMEHEHHUEM,;

(dopMHpoBaHUE y 00yJarOIUXCs KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIHI), HUMEIOIUX
YHHMBEpPCAIbHOE 3HAYEHHE U1 PA3JIMYHBIX BUJAOB JAEATEIbHOCTU: pPELICHUs IMpoOseM, IOHCKa,
aHanmu3a U o0paboTkM HH(pOpMALMU, HEOOXOIUMBIX JJsi MPUOOPETEHHsI ONbITa AEATENbHOCTH,
KOTOpasi 3aHMMAET Ba)XHOE MECTO B IO3HAHUM XUMHUHM, a TaKKe JUIsl OLICHKHM C ITO3ULHN
9KOJIOTUYECKON 0e30IacHOCTH XapakTepa BIUSHMS BEIIECTB U XMMHYECKHUX IIPOLIECCOB Ha
OpPraHM3M 4Y€JI0BEKa U IPUPOAHYIO CPELY;

CO3aHHUE YCJIIOBHUM ISl MOBBIILIEHUS METOAMYECKON KOMIETEHIIMH IIE€aroros IO BOIPOCAM
noaroToBku oOydarommxcsi Kk I'MA: HampaBuTh yuuTeneil Ha akTyajdbHbIE KYpChl HOBBIIICHUS
KBaJM(HKALUU, TOPOJICKUE CEMUHApHI 10 moaArotoBke k ['MA u pemieHnio akTyanabHBIX BOIPOCOB
no noaroroBke k ['MA, npuoOpectu [uisi KaXJIOro YdYallerocs M YYUTeNns COOpPHMKH JJis
noaroroBkn k I'MA, ucnonb3oBars MHTEpHET pecypcebl, MOpTalbl, CUCTEMY B3aMMOIIOCELHUN
YPOKOB, OTKPBITBIX MacTEp-KJIacCOB.

obecrieueHre HAyYHO-METOANYECKON M KOHCYJIbTALlMOHHOHN MOAEPKKOH 00YJaOIINXCS.

oOecrieyeHne 00yJaroIuXcsl, CBOEBPEMEHHON HHpOpMaLueH.
dopMHUpoBaHHE U pPa3BUTHE Yy OOYYAIOUIMXCS AaCCOLMATUBHOIO M JIOTMYECKOTO MBIIUICHUS,
HaOJII0AaTEIBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBI, B UaCTHOCTH,
IIPY [JITAHUPOBAHUM U ITPOBEJEHUN XUMUYECKOTO IKCIIEPUMEHTA;

OOmee 4Mcno 4acoB, OTBEAEHHBIX /JIS M3Yy4eHHUs 3JeKTUBHOro kypca «lloaroroBka k
rocyJapCcTBEHHON UTOroBo# arrectauuu— 34 Jaca (1 yac B Hezeno).



COJAEP)KAHUE OBYYEHUA

BemecTBo M1 XUMHYECKasi peaKIus

Ilepuonnueckuii 3akoH. Ilepumommueckas cucremMa XuMudeckux onemeHto [J[. U
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOWCTB XUMHMUYECKUX 3JIEMEHTOB
NEPBBIX TPEX IEPUOJOB, Kajus, KaJbLUsl U HX COEAMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM
a5eMeHTOB B Ileproauueckoil cucteMe 1 CTpOEHHEM MX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XMMMUYECKOH CBSI3U. THUIBI KPUCTAUIMUECKUX PpEHIETOK,
3aBUCUMOCTb CBOICTB BELIECTBA OT THUIA KPUCTALIMUECKON PEMIETKH U BHJIa XUMUYECKOM CBA3H.

Knaccugpukamuss ¥ HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHMHUECKHE CBOHCTBA
BEIIIECTB, OTHOCALIMXCS K pa3IMYHbIM KJIACCAM HEOPIaHWYECKUX COEAMHEHUH, TeHeTUYeCKasl CB3b
HEOPraHMYECKUX BEILECTB.

Knaccugukanus XMMHYECKMX peakUUil MO pa3iuyHbIM INpH3HaKaMm (10 YHCIy M COCTaBy
YUYaCTBYIOUIMX B PEAKLHUU BEUIECTB, [0 TEIIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTEIICHEH OKUCICHUS
XMMHUYECKHX JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTUIO KaTaau3aTopa). JK30- U S3HI0TEPMUYECKHE
peaxkuuyu, TepPMOXUMUYECKHE YPaBHEHUS.

[Tonstue o ckopoctu xumuueckoil peakuuu. Ilonstue o0 oOpaTHMBIX M HEOOPATUMBIX
XUMHUUYECKHUX peakuusx. [IoHsTHEe 0 TOMOreHHbIX U reTeporeHHbIX peakuusax. [lonsTue o xkatanuse.
[TonsTHE O XMMHUYECKOM paBHOBECHUU. DAKTOPHI, BIMSIIOIME HA CKOPOCTh XMMHUYECKON peakuyu U
M0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMHU, JJIEKTPOHHBIA OallaHC  OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBiieHME YpPaBHEHHHM OKHUCIMTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3IEKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIMTHI M HEINEKTposnuThl. KaTtuonsi,
QHUOHBI. MeXaHU3M JUCCOLMALMU BELIECTB C Pa3IM4YHbBIMU BUJAMH XUMUYECKOW cBs3u. CreneHnb
quccouranuu. CuibHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakiun noHHOro oOMeHa. YCIIOBUS NPOTEKAaHUS peaklUil MOHHOrO OOMEeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE YypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U cOJIel B CBETE
npecTaBiIeHui 00 AIEKTPOIUTUYECKOM tucconuannu. KauecTBeHHbIe peakuuu Ha HOHBI. [loHsTHE
O THJIPOJIU3€E COJICH.

HemeTauibl 1 MX cOeJUHEHHSA

OO61mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenus. CtpoeHne M (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XHMMHUYECKHE
CBOMCTBa Ha mpuMepe XJjopa (B3aUMOJEHCTBUE C MeTaljlaMH, HEMETalslaMH, IIEI0YaMH).
XnopoBogopoa. ComnsiHas KHCIOTa, XUMUYECKHE CBOMCTBA, MOIYy4YeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOpPOAA Ha OpraHU3M 4ejoBeKa. BakHeWinue XJopuabl U MX HAXOXJACHUE B
IIPUPOJIE.

OO6mass xapakTtepuctuka 3i1eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHue M (U3MUYECKHEe CBOMCTBA IMPOCTBHIX BEIIECTB —
KHCJIOPOJ1a U Cepbl. AJUIOTPOIHBIE MOAN(DUKAIIMY KUCIOPOa U cepbl. XUMUYECKUE CBOMCTBA CEPBHI.
CepoBoniopoJ1, CTpoeHue, GU3nUecKrue U XUMUIeckue cBoiictBa. OKCUABI Cepbl Kak MPeCTaBUTENN
KUCIIOTHBIX OKcuAoB. CepHas KucioTa, (U3MYECKHe M XUMHUYECKHe cBOMHcTBa (00mmMe Kak
NpEeJCTaBUTENs KJacca KHUCIOT W crenuduueckue). XUMUYECKUE pEeakiiy, JIeKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIoco0a MoylydeHus cepHoM KucioTel. IIpumenenue cepHoil kucnotsl. Conu
CepHOW KHUCIIOTHI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. HaxoxaeHue cepsl U e€ coeAMHEHUi B
npuposie. XUMHUECKOE 3arps3HEHHE OKpYKalolleld cpeabl COSAUHEHHUSIMH cepbl (KHCIOTHbBIE
JIOX/IM, 3arpsi3HEHHNE BO3/1yXa M BOJOEMOB), CIIOCOOBI €r0 PE0TBPALICHHUS.

OO6mass xapakTtepucTuka »3jJeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHbIE CTETIEHU OKUCIIEHUs. A30T, pacpocTpaHeHHe B PUpoJe, prusnyeckre u XUMHUYEeCKHe
cBoiictBa. KpyroBopor a3zora B mpupoae. AMmuak, ero (pusnueckue M XMMHYECKHE CBOWCTBA,
nojy4yeHue u npuMmenenue. Com aMMOHMSI, UX (PU3NYECKHE U XUMHUUECKUE CBOMCTBA, IPUMEHEHHUE.
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KauecTBeHHasi peakmusi HA WOHBI aMMOHHUsS. A30THas KUCJIOTa, €€ TONydeHHe, (U3NYECKUue M
XUMUYECKHE CBOMCTBa (OOIIME Kak TPEACTABUTENs Kjacca KHCIOT | CIeIU(pUUYECKHE).
Hcnonp30BaHNEe HUTPATOB U COJIEW aMMOHMS B Ka4€CTBE MUHEPAIbHBIX YA00peHui. XumMuueckoe
3arpsi3HEHNE OKPYXKaIOLIeH cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa,
no4Bsl U BoJ0EMOB). Docop, amnorponHsle Moaudpukanun Gochopa, GU3NIECKHe U XUMUIECKHE
ceorictBa. Okcun dochopa (V) u dochopHas kuciora, GU3HYECKHE M XUMHUUYECKHE CBOWCTBA,
nonydenue. Mcnonbs3zoBanue ¢pocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHU.

OO6mas xapaktepuctuka 23jeMeHToB IVA-rpynmbl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEpHBbIE CTENEHH OKHUCICHHSA. YTIIEPOJ, aJUIOTPOINHBIE MOAM(DUKALWHU, PACHPOCTPAHEHUE B
npupoje, GuU3NYecKue U XUMHUYeCKHe cBoiicTBa. Ancop6uus. KpyroBopoT yriepoga B MpUpoe.
Oxcuapl yriueposaa, ux (QpU3MUecKue M XUMHYECKHE CBOWCTBA, JIEHCTBHE HA YKUBBIE OpPraHU3MBI,
MOJIyYeHUE U TpPHUMEHEHHEe. DKOJIOTMYeCKHe MpoOJieMbl, CBS3aHHbIE ¢ okcuaoMm yriaepoaa (IV),
TUIIOTE3a TI100aJIbHOTO MOTEIICHUS KIIMMAaTa, MapHUKOBBIN 3 (deKT. YToapHas KUCIOTa U e€ COJH,
ux (u3NYeCKue U XMMUYECKHE CBOICTBa, MOJyyeHUe U npuMmeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcnonb30BaHue KapOOHATOB B OBITY, MEAULIMHE, MPOMBIIUIEHHOCTH M CEIHCKOM
XO0341CTBE.

[lepBoHayanpHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSAX Yriiepoaa
(MeTaH, 3TaH, STWJIEH, alleTHJICH, 3TaHOJI, TJIMIEPHUH, YKCyCHas KucioTa). [Ipupoanbie MCTOYHUKI
YIIIEBOAOPOAOB (YroJib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTH HX MEepepaboTKu (OCH3MH), X POJIb B
ObITy U TpoMbIIIIeHHOCTH. [loHATHE O OMONIOTMYEeCKH BaXKHBIX BEIIECTBAX: J>KHUpaX, Oelkax,
yriaeBoJax — M HUX pPOJIM B JKU3HU 4YeloBeKa. MarepuallbHOE €IMHCTBO OpPraHUYeCKHX U
HEOPraHUYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOICTBa, IOJIYYEHHE U IPUMEHEHHE.
Coenunenus kpemHus B npupoje. Obuue npeacrasienus o6 okcuae kpemuus (IV) u kpemaueBoi
kucinote. CHIIMKATHl, X UCIOJIB30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaXHEHIIIIEe CTPOUTEIbHBIE
MaTepuainbl: KepamHKa, CTeKJIo, IeMeHT, OeToH, kene3o0eToH. Ilpobmembr Ge3omacHOro
MCIIOJIb30BaHUs CTPOUTEIBHBIX MAaTEPUAJIOB B [TIOBCEIHEBHOM JKU3HH.

c oOpa3uamu cepbl U €€ COeAMHEHUSIMH (BO3MOXXHO HCIOJIb30BaHHE BUIEOMATEPHUAIIOB),
pelIeHne SKCIIEpUMEHTaIbHBIX 337a4 10 TeMe «BakHel1e HeMeTallIbl U UX COSAUHEHUSD.

MeTa/ibl M UX COCUHEHUS

OO01mas xapakTepucTUKa XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUM UX IMOJIOXKEHHUS
B Ilepumommueckoii cucreme xumuueckux snemeHToB Jl. M. MenzaeneeBa M CTpOEHHsI aTOMOB.
CrpoeHue MmetauioB. MertauMueckass CBSI3b W MeTaJUIMUECKas KpHUCTalNIM4ecKas pemérka.
ONEKTPOXUMUYECKUN psAJ HAOpsDKEeHUM MeTaioB. Pu3Mueckue W XHMMHYECKHE CBOMCTBa
MeTaiioB. OOmme crnocoObl moiaydeHus MeTasioB. IloHATHE O KOppO3MM METayioB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruaBbl (CTajib, YyryH, AIOPATIOMHUHUHN, OpOH3a) M UX
MIpUMEHEHUE B OBITY U TPOMBITIUICHHOCTH.

[[{enounble MeTamIbL: TIOJ0KEeHUE B [leproanueckoil cucreMe XuMuueckux 3neMeHToB /. 1.
Memnzeneesa, CTpO€HHE UX aTOMOB, HAXO0XKJI€HUE B MpHUpoae. Pu3nueckue 1 XUMUYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kamusi). OKCUIIBI U TUAPOKCUIBI HATpUs U Kanus. [IprMeHeHne menouyHbIx
METAaJJIOB M UX COCTUHECHUH.

[[{enouHoO3emMenbHBIE METAJIIIBI MAarHU M Kanbluid: nojoxkenue B Ilepuoandeckoil cucreme
xuMmudeckux sneMeHtoB J[. WM. MenneneeBa, CTpOCHHME MX aTOMOB, HAXOXKICHHE B MPHUPOJE.
du3nyueckue U XUMHYECKHE CBOMCTBA MarHus M Kajuplivs. BakHellne coequHEHUs KalbLus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUSI.

AmomuHuii: nonoxenue B Ilepuonumueckoit cucreme xumuueckux snemento /JI. .
MenneneeBa, CTpoeHUE aTOMa, HAXOXKJIeHUE B mpupoje. Puznyeckue U XMMHUYECKUE CBOWCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepumonmueckoi cucreme xumuueckux odnemeHtoB J[. U.
MenzeneeBa, cTpoeHUE aroma, HaxoxkaeHue B npupoxae. dusnueckue M XMMHUYECKHE CBOWCTBA
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xene3a. Okcunbl, rugpokcuasl U conu kene3a (II) m skemesa (III), ux cocras, cBoiicTBa u
MOJTyYEHHeE.

XuMus M OKpy:xamoumas cpeaa

BemiectBa u Martepuanbsl B MOBCEIHEBHOM >KM3HHM 4ellOBeKa. be3omacHoe HCIoNIb30BaHUE
BEIIECTB M XHMHYECKUX peakmuii B ObITy. [lepBas moMoOIIb NpU XUMHYECKHX OXKOTax U
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKpYyXkarolehd cpenbl (MpeiesbHas JOMyCTHUMasi KOHUEHTpalus
BemecTs, ganee — [1J1K). Poyib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexXnpeaIMETHBIX CBS3€M MpU M3YyYEeHHUM XMMHUHU B 9 KIlacce OCYIIECTBISETCS
Yyepe3 HMCIOJIb30BAaHKUE KaK OOIIUX €CTCCTBCHHO-HAYYHBIX MOHATHUN, TaK U MOHSATHH, SBISIOMIIMXCS
CUCTEMHBIMU JJIsl OTJCJIBbHBIX [TPEIMETOB €CTECTBEHHO--HAYYHOT'0 IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHsI, aHAU3,
CUHTE3, Kiaccuukanus, MNepUOJUYHOCTh, HAONIOJEHHE, JKCIEPUMEHT, MOJEIMPOBAaHUE,
U3MEpEHHEe, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

O®uzuka: Martepus, aroM, OIJEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKJIHA, H30TOMBI,
PaAMOaKTUBHOCTb, MOJIEKYJA, BEIIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHME BEIIECTBa, TIas,
pacTBOp, pacCTBOPUMOCTh, KPUCTAJUITMUECKAsl PEHIETKA, CIUIABbl, (PU3NYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEHMS, KOCMUYECKOE ITPOCTPAHCTBO, JIaHEThl, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMa, MHUHEpaJbHbIE YIAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, runpochepa, MUHEpAIbI, TOPHBIE MTOPOJIbI, MOJIE3HBIE HCKOMAEeMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.



I[TNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHIMA SJIEKTUBHOI'O

JIMYHOCTHBIE PE3YJIBTATDI

JIMuHOCTHBIE pEe3yNIbTaThl OCBOCHHS IPOTPAMMBI OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ O0OyYeHHs] XUMHUHU B €MHCTBE YU4€OHOH M BOCIMTATENLHOU NEATETHLHOCTH B
COOTBETCTBUH C TPAJAUIIMOHHBIMUA POCCHHCKMMHU COLMOKYJIBTYPHBIMUA U JyXOBHO-HPaBCTBCHHBIMHU
[EHHOCTSIMU, TPUHATHIMH B OOIIECTBE MpPaBUJIaMH W HOPMAaMU MOBEACHHS U CIHOCOOCTBYIOT
nporeccaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COIIMATM3AIMH 00yJarOIINXCS.

JInuyHOCTHBIE PE3ylbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHBHBIX I[IEHHOCTHBIX OPHEHTAIIMA M PACIIUPEHHUE OIbITa JEATCIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIC[INI0, TIOHMMAHUS 3HAueHHWs XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJAJETh JOCTOBEPHOM HH(POpPMAIMEH O MEepeaoBBIX TOCTHIKEHUSX M OTKPBITHIX
MUPOBOW U OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa
1 00IIECTBA;

2) rpa;kIaHCKOT0 BOCTIMTAHUS:

NpPEICTaBICHUS O COLMAIBHBIX HOPMax MW MpaBWIaX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJIJICKTHBE, KOMMYHUKaTHBHON KOMIICTEHTHOCTH B OOIIIECTBEHHO MIOJIC3HOM,
y4eOHO-HUCCIIEIOBATENbCKOM, TBOPYECKOW W JPYrUX BHJAAX JEATEILHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM IESTEIBHOCTH MPH BBIMOJHEHHH Y4EOHBIX, IMO3HABATEIbHBIX 3ajad,
BBIMTOJIHEHNH XWMHYECKUX OKCIHEPUMEHTOB, CO3IaHUHM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B MpoOIecce ATOW Y4eOHOW JesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEIEHNE M TIOCTYIKH CBOMX TOBAPHINEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIICACTBUN MOCTYITKOB;

3) HEeHHOCTH HAYYHOT'O NO3HAHMS:

MHUPOBO33PDEHYECKHE  TPEICTABICHHUS O  BEMIECTBE W XHMHUYECKOH  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTaBJISIFOIIME OCHOBY JUIS
MOHUMAaHHMs CYIIHOCTH Hay4YHOM KapTHHBI MUpA, MPEJCTAaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS TIPUPOJIBI, B3aMMOCBS3SIX YEJIOBEKa C MPUPOJHOW CPENod, O POJIM XUMHUHM B TO3HAHHUU
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HANpAaBICHHBIE Ha IIOJIyY€HHE HOBBIX 3HAHWH 10 XHUMUH,
HeoOXoauMble il OOBSICHEHUS HaOJIOJaeMbIX IPOLIECCOB U SBJICHUH, IO3HABATEJIbHOM,
MHPOPMAIIMOHHON M YUTATENBbCKON KYJIBTYphI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIbHOW PabOTHI C
y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoil, MOCTYINHBIMU TEXHHYECKUMH CpPEIACTBaMHU
UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHMI0O U TO3HAHMIO, JII0OO3HATENbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM00Opa30BaHMIO, TMPOEKTHOW M HCCIEIOBATEIHCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIlpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEeM;

4) popMupoBaHuUs KYJIbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO, YCTaHOBKH
Ha 370pOBBIM 00pa3 JKW3HW, OCO3HAHWE TIOCJIEACTBHHA W HENPHUSITHE BPEIHBIX TPUBBIYCK
(ynorpeOyieHUsT aJIKOroJisi, HApPKOTUKOB, KYPEHHUs), HEOOXOAMMOCTH COOJIOJCHUS MPAaBUI
0€30IaCHOCTH MTPpH 00PAIICHUN C XUMHUECKUMH BEIIECTBAMH B OBITY U pealIbHOW KHU3HH;

S) TPyAOBOrO BOCIIMTAHHUSA:

UHTEpEC K MPAKTHUYECKOMY M3YYeHHUIO mpodeccuii U Tpyaa pa3IudHOTO pojlia, YBOKEHHE K
TPYAY U pe3yabTaTaM TPYAOBOW JEATENbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAaHWH TI0 XUMHH, OCO3HAHHBIA BHIOOP MHIMBUIYATFHON TPACKTOPUH MPOIOKEHHS 00pa30BaHUs
C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
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NOTPEOHOCTEH, YCIeIHON MPOoPeCCHOHATBHON ACSITENTFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD aJaliTUPOBATHCSI B MPOPECCUOHAIBHON Cpefie;

6) PK0JIOrMYeCKOro BOCIIUTaHHUA:

9KOJIOTHYECKU 11e7IeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK HCTOYHHMKY >KU3HHU Ha 3emiie,
OCHOBE €€ CYIICCTBOBAHMS, NMOHMMAaHWE I[IEHHOCTH 3J0pPOBOT0 W 0O€30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/J0POBBIO, OCO3HAHUE
[IEHHOCTU COOJIOACHMS MPaBWJI OE30MacCHOTO MOBEIEHUs NpH paboTe ¢ BEHIECTBAMH, a TaKkKe B
CUTyalUAX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIydaeMble MPU U3YYCHUU XUMUH, JJI1 PEUICHUs 3aj1ad,
CBS3aHHBIX C OKPYXKAWIIEW MPUPOJHON CpeNoil, Il TOBBIIIEHHUS YPOBHS 3KOJIOIMYECKOMN
KYJIbTYpbI, OCO3HAHHUS TJIOOAJIBHOTO XapakTepa SKOJOTMYECKHX MpOoOJeM U MyTel HUX pelieHus
IIOCPEJICTBOM METOJ0B XMMHHU, HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAaTbCA UM B
II0O3HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATbBI

B cocraBe MeTranmpeaMETHBIX pE3YJIbTaTOB BBIJACIAIOT 3HAYUMBIC I (HOPMUPOBAHUS
MHUPOBO33pEHHUsI OOIlEHAYyYHbIE TOHATUSA (3aKOH, TEOpHsl, MPUHLMII, THIOTEe3a, (PakT, cucrema,
MPOIIECC, AKCIIEPUMEHT U JPYroe.), KOTOPBIE HCIOIb3YIOTCI B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax W MO3BOJSIOT Ha OCHOBE 3HAHHWM M3 3THUX MpeAMETOB (hOpMHpPOBATh MpPEACTaBICHUE O
[IEJIOCTHOM Hay4yHOW KapTHMHE MHpa, U YHUBEpPCAJbHbIE Y4YeOHBIC ACUCTBUS (IIO3HABaTEIbHBIC,
KOMMYHHUKAaTHBHbBIC, PETYIATUBHBIE), KOTOpbIE oOOecrneynBaroT (opMHpOBaHHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM JESITeIIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jornueckue a1ecTBUA:

YMEHUS UCIOJIb30BaTh NPUEMBI JJOTHYECKOIO MBIIUICHHUS! TP OCBOCHUH 3HAHUI: pACKpPbIBATh
CMBICJI XUMUYECKUX TOHATHI (BBIACISATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH B3aHMOCBS3b
C IPYTUMU TOHSTHUSIMH), UCTIOJIB30BaTh MOHATHUS IS OOBSICHEHUS OTAEIbHBIX (D)AaKTOB U SIBJICHUIA,
BEIOMpATh OCHOBAaHUS W KPUTEPUU IS KIACCU(DUKAIMH XUMHUYCCKUX BEIIECTB U XHUMHUYCCKHUX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIC CBSI3U MEX]Yy OObEKTaMU U3YyUEHHUs, CTPOUTH
JIOTUYECKHE PaCCYXICHHS (MHAYKTHUBHBIC, JE€IyKTUBHBIC, 1O AaHAJIOTHH), JI€JaTh BBIBOABI U
3aKJIIOYEHUS;

yMEHUE TPUMEHSTh B MPOIECCE TMO3HAHUS TMOHATUS (TIPEIMETHBIE M METaIlpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJIENH, WCIIOIb3yeMble B XHUMHH, MPEeoOpPa3OBHIBATh IIUPOKO
MPUMEHSIEMbIE B XUMHUHM MOJIEIbHBIC TMPEJICTABICHUS — XUMHUYECKMM 3HAK (CHMBOJI JJIEMEHTA),
xumMuueckass (Qopmyira ¥ ypaBHEHHE XHMHUYECKOH peakuuu — TpU pelieHuu ydeOHo-
MO3HABATENIbHBIX 3a/a4, C YIETOM ATHUX MOJCJIBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BaTh
CYIIECTBEHHBIC TIPU3HAKU M3Y4aEeMBIX OOBEKTOB — XMMHYECKHUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, MPUINHHO-CIICJICTBEHHBIE CBSA3U U TPOTUBOPEUHS B U3yUaEMBbIX
MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

YMEHHUE HUCTIOIb30BaTh OCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a TAaK¥Ke
B KaueCTBE OCHOBBI JUIsi (POPMUPOBAHUS THIOTE3BI MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

npuoOpeTeHne ONbITa IO IUIAHWPOBAHUIO, OPTraHU3aIllMd W TPOBEIACHUIO YYCHUYECKUX
OKCMIEPUMEHTOB, YMEHUE HAOIIOaTh 3a XOJOM MPOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GOpMyIHpPOBaTH OO0OOIIEHHWS W BBIBOJALI IO pe3yibTaTaM MPOBEIEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOEIaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMpaTh, aHATH3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIUIO PA3TUIHBIX BHIIOB U
dbopM TpencTaBieHUs, MOTYy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa



XUMHUYECKOTO COJIEpKaHMs, CIIpaBOYHbIE TOCOOus, pecypcsl VHTepHeTa), KpUTUYECKH OLIEHUBAThH
MPOTUBOPEUMBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHUE MPUMEHSTh Pa3IMYHbIC METOJABI U 3alpoChl MPU MOUCKE M 0TOOpe MH(pOpMaruu U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOTUMBIX ISl BBITIOJHEHHUS Y4e€OHBIX U MO3HABATEIbHBIX 3a/1a4
OTNpeNeNIEHHOr0 THUMa, NpUOOpeTeHHe OombiTa B O00JAaCTH UCMOIb30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBJaJ€HHE KYJIbTYpPOH aKTUBHOTO MCIIOJIb30BAHUS Pa3IHMUHBIX
MIOUCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAaJbHYIO (OpMy TpeacTaBICHUS
uHbOpMallMl M WUIIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMH CXEMaMH{, IuarpaMMamy,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBaTh B IIpolecce Y4eOHONM M HCCIEA0BATENbCKOM
JeSITebHOCTH WH(POPMALIHIO O BIUSHUH TPOMBIIIICHHOCTH, CEILCKOTO X03sICTBA M TPAHCIIOPTa Ha
COCTOSTHUE OKPY’Kalollel IpUPOTHON Cpeibl.

KoMMmyHnKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUS 3a7aBaTh BOMPOCH (B XO/€ AUANIOTa U (MJTK) AUCKYCCHH) TI0 CYIIIECTBY 00CYKIaeMOn
TeMBI, POPMYJIMPOBATH CBOM MPEIOKEHUSI OTHOCUTENILHO BBIMOJIHEHHS MTPEIOKEHHON 3a/1auu;

YMEHHUsI IPEJICTABIATh MONyUYeHHBIE pe3yIbTaThl MO3HABATEIBHON NESTEIBHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTax; JeNaTh NPE3EHTALMI0 PE3yJbTAaTOB  BBIIOJHEHUS XUMHYECKOI'O
JKCIepuMeHTa (J1abopaTOpHOro OmbITa, JabopaTopHOl pabOThl MO HUCCIECJOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

yMEHHsI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIHHOW H
MCCJIEIOBATEIbCKOM AESITEIbHOCTH MPU PELIEHUH BO3HUKAIOLIUX MPOOIEM Ha OCHOBE yuéTa O0ImMX
WHTEPECOB U COIJIAaCOBaHUs MO3UIUN (0OCYXACHHS, OOMEH MHEHMSIMH, «MO3TOBBIC IITYPMBI,
KOOpJIMHAIIMSI COBMECTHBIX JEHCTBHIM, ONpeIeleHne KPUTEPHUEB MO OL[EHKE KayecTBa BBIIOJIHEHHON
paboThI U IpYyTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicCTBUS:

YMEHHE CAMOCTOSITENIbHO OIPEAEATh LENH AEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH,
KOHTPOJIMPOBATH U NMPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIILHOCTD, BHIOMpATh Hanboee
s dexTrBHBIE CIOCOOBI pelleHus] YUeOHBIX U TO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEILHO COCTABIISTh
WM KOPPEKTUPOBATH MPEUIOKEHHBIN AITOPUTM JEUCTBUI IPHU BBINOJIHEHUM 33JaHUNA C Yy4ETOM
MOJy4YeHUs] HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUAX, OILEHHWBATh
COOTBETCTBUE IIOJYyYEHHOIO pe3ylbTara 3asBICHHOM Ileld, YMEHHE HCIOJb30BaTh H
AQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMbl€ B YCJIOBUU 33JIaHUMN.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpenMeTHBIX pPE3yNbTATOB IO OCBOCHHMIO 00s3aTEIbHOIO  COJAEpIKaHUS,
YCTAaHOBJICHHOTO JaHHOW (emepanbHOl  pabodeil MporpaMMoi, BBIACISIOT: OCBOCHHBIC
00y4JaromMMuUCs HaydyHble 3HAHUS, YMEHHSI M CIIOCOOBI JEHCTBHH, crierupudeckue s MpeIMeTHON
obnactu «XuUMHUS», BUIBI NEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHWS, €r0 WHTEpIIpEeTalllH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K koHIly 0Oy4eHHsl B TNpeIMETHbIE pe3yNbTaThl JOJDKHBI OTpakaTh COPMUPOBAHHOCTH Y

00yyYaromuxcst yMeHu:
- pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSITHHI: XUMHUYECKHM 3JEMEHT, aTOM, MOJEKyJa,
WOH,  KaTWOH, AaHUOH, IIPOCTOE  BEIIECTBO,  CJIOKHOE  BEIIECTBO,  BAJIEHTHOCTb,
3JEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCIEHHUS, XHMUYecKas peakius, XHWMHYecKas CBs3b,
TeroBol 3((eKT peakiuu, Moib, MOJSIPHBIA 00BEM, PacTBOpP, DIEKTPOJIUTHI, HEIIEKTPOIUTHI,
JNEKTPONUTHYECKAsT JIMCCOLIMALMA, peaklUUd MOHHOro OOMEHa, KaTajau3aTrop, XUMHUYECKOoe
paBHOBecHEe, 0OpaTUMble 1 HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKILIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHWE W BOCCTAHOBJICHHE, aUIOTponusi, am(pOTEepHOCTb,
XUMHUYECKast CBs3b (KOBAJICHTHAs, HOHHAS, METAILTMYECKas ), KpUCTAJUIMUECKasl peéTka, Koppo3us
METAJIJIOB, CILJIaBbl, CKOPOCTh XMMHYECKON PEaKIMU, MpeAeibHO aonmyctuMmas KoHuentpauus [TJIK
BELIECTBA;



- WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUECKUX MOHATUI U MPUMEHATH 3TH MOHATHUS NIPU
ONMCAHNU BEUIECTB U UX NPEBPALLECHUM;

- HCIOJBb30BaTh XMUMHUYECKYI0 CHUMBOJHKY JUIi COCTaBJICHUS (OpMYJT BEIIECTB M YpaBHEHHM
XUMHUYECKHUX PEAKIIN;

- ONpEeAeNsATh BAJICHTHOCTb U CTENEHb OKHUCIIEHUS XHMHUYECKUX JJIEMEHTOB B COEIMHEHUSAX
pa3IMYHOTO COCTaBa, IPHHAUICKHOCTb BELIECTB K ONPEACIEHHOMY KJIAacCy COEAMHEHHH II0
dopmynaM, BUA XUMHUYECKOW CBS3M (KOBAJICHTHAs, HOHHAsI, METAJUIMYEeCKas) B HEOPraHMYECKUX
COEIMHEHUX, 3aps] HMOHA II0 XMMHUYECKOH (opMmyse, Xapakrep cpeabl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COCAUHEHMM, TUII KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

- packpsiBaTh cMmblca llepuommueckoro 3akona JI. M. MenneneeBa M JE€MOHCTPUPOBATh €rO
NOHMMAaHME: OINUCHIBaTh W XapakTepu3oBaTh Tabmumunyo ¢opmy llepuoanueckoil cuctemMbl
XMMHUYECKHX 3JIEMEHTOB: pa3ivuaTh IMOHATHUSA «IJIaBHas noArpynna (A-rpymma)» U «mnobodHas
noarpynna (b-rpynma)», Mamble W OosiblIME€ TEPUOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOpHIE
UMEIOTCd B IEPUOJUYECKON TaliuIe, ¢ YHUCIOBBIMH XapaKTEPUCTHKAMHM CTPOEHHsS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sApa, OOIIEe YUCIIO AIEKTPOHOB U PACHPEEIIEHUE UX 110
3JIEKTPOHHBIM CJI0IM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB U MX
COEIMHEHUH B Mpezesiax MajblX EpUOJIOB U IJIaBHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

- KJaccu(UUUpPOBaTh XMMUYECKHE 3JIEMEHTbI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE PEaKIUH
(110 YMCIy U COCTaBYy YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3P PEKTY, 10 N3MEHEHHIO
CTETIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

- XapaKTepu30BaTh (OMHCHIBATH) OOIIME W CIEeHU(PUYIECKUE XUMHUYECKHE CBOWCTBA MPOCTHIX H
CJIOXKHBIX BEUIECTB, MOATBEPKAAsl ONMCAHUE NPUMEPAMU MOJIEKYJSPHBIX U HOHHBIX ypaBHEHUU
COOTBETCTBYIOILIMX XUMUYECKUX PEAKIUII;

- COCTaBJIATh YPaBHEHUS DJIEKTPOJIUTHUYECKON IUCCOLMALUU KUCIIOT, IEJI0YEH U COJeH, MOJIHbIE U
COKpAaILEHHBIE YPAaBHEHUS pEaKLUMUi HOHHOTO OOMEHa, YpaBHEHMsI PEaKIMM, MOATBEPHKAAIOIINX
CYILIECTBOBAHHME FEHETUUECKOM CBSI3U MEX]y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

- packphlBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEICTBOM COCTaBICHUS
3JIEKTPOHHOTO OajlaHca ATUX PeaKIHii;

- MMPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOECHMSI, BOBMOXKHOCTU MPOTEKAHUS
XUMHUYECKHX IPEBPAIICHNN B Pa3IMUHBIX YCIOBHUSX;

- BBIYMCIIATH OTHOCUTENIbHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEHTa 1o (opMylie COEIUHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B pacTBOpE,
MPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKINH;

- coOmo/laTh MpaBHJIa IMOJIb30BAaHUS XMMHUYECKON MOCYJoN M Ja00opaTOpHBIM 000pyIOBaHHEM, a
TaK)Ke IMpaBUiia OOpAILLEHUS C BEIIECTBAMU B COOTBETCTBHUHM C HMHCTPYKLHUSMHU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYyYEHHI0O U COOMPAHUIO Tra3000pa3HBIX BELIECTB
(aMMHaKa U yTIeKucioro rasa);

-IPOBOJUTH  PEAKLMUH, MOATBEPKAAIOIINE KAuyEeCTBEHHBIM COCTaB  PA3JIMUHBIX  BEILIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJOpUI-, OpOMHI-, HOAWI-, KapOoHaT-, ¢ocdar-, CUIUKaT-,
cynbdar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHUS M MOHBI M3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE
B BOJIHBIX pPacTBOpax HEOPraHMYECKUX BEILECTB;

- IIPUMEHATh OCHOBHBIE OIEpAIMM MBICIUTEIBHON NEATEIbHOCTH — QHAIW3 U CUHTE3, CPABHEHHUE,
0000111eHre, CHCTEMATH3alUI0, BBISIBICHUE NPUYUHHO-CIEICTBEHHBIX CBS3€M — A M3y4eHUus
CBOMCTB BEIIECTB M XUMHUYECKMX pEaKLUd, €CTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS —
Ha0JI0/IeHue, U3MEepEeHNe, MOJEIMPOBAHNE, SIKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

BocnurareabH
Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (UU(pPOBbHIE) ::)" fO)r;::;HT
n/n  MporpamMmbl KoanuectBo yacos o0pa3oBaTe/ibHbIE PECYPChI AP
padoueit
NMPOrpamMMmblI
Pa3znea 1. BemmecTBO M XUMH4YeCKHEe peaKkul
11 [ToBTOpenue u yriuyonenue 3HaHUN 3 bubnuoreka [IOK 1,27
’ OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XMMHMUYECKUX ) bubnuorexa [JOK 4,7
) peakuuii https://m.edsoo.ru/7f41a636
P —— 4 Buorra LOK 7
13 peakl p p https://m.edsoo.ru/7f41a636
' BUpPTYyaJibHast Ja00opaTopus
virtulab.net
Hroro nio pazgeny 9
Pa3nen 2. HemeTa/uibl ¥ UX coeTMHEHUS
OO0mias XxapakTepuCcTUKa XUMHUUECKIX
snemeHToB VIIA-rpynmnsl. ["anorenst bubnmnoreka [JOK 6,2,1
1 2 https://m.edsoo.ru/7f41a636
' BUPTYaibHas 1abopaTopus
virtulab.net
po | o e e 3 Buniorsa LOK
) PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX 3 Bubmiorexa [IOK

2.3 snemenTtoB VA-rpynnsl. A30T, pocdop u ux

COCOAMHCHU A

https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepUCTHKA XUMUIECKUX

4,5,6

sneMeHToB IVA-rpynmnsl. Yraepoa u 5 bubmuoreka [JOK
24 KPEMHUI U UX COEANHEHUS https://m.edsoo.ru/7f41a636
’ BHUpTYyaJIbHAS JIA0OpaTOPHs
virtulab.net
Uroro no pazgeny 13
Pazgen 3. MeTa/iIbI M BX COeTUHEHU ST
. OO01e CBOMCTBA METAJLIOB , Bubmorexa [IOK 2,7
) https://m.edsoo.ru/7f41a636
Baxueiiime MeTauisl 1 UX CO€IUHEHUS 3,4
3 bubmuoreka [JOK
39 https://m.edsoo.ru/7f41a636
' BUpPTYyalibHast Ja0opaTopus
virtulab.net
Hroro no paszneny 10
Pa3nes 4. Xumus u okpy:kawmasi cpeaa
i BemectBa u MmaTepuansl B )KM3HU YEJIOBEKa , Buborexa [IOK 4,6
’ https://m.edsoo.ru/7f41a636
Hroro no pazaeny
34

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ugposBbie
Tema ypoka Jara usyyenus unpp
n/n Bcero o0pa3oBaTe/ibHbIE
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas bu6mmoreka [IOK
1 cUcTeMa XUMUYECKUX dnieMeHToB [I. U. 1 https://m.edsoo.ru/00ae14b2
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB bubnnoreka [JOK
2 XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX 1 https://m.edsoo.ru/00ae14b2
MIEPUOJIOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK
3 1
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00ae14b2
4 Bunnl XUMHYECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00ae14b2
[lepuoanueckuii 3axoH. [lepuoauueckas bubnnorexa [HOK
5 cHCTEMA XUMHUYECKUX 3eMeHToB [[. 1. 1 https://m.edsoo.ru/00ae14b2
Menneneena
6 Knaccudukanms XuMruueckux peakiiuii mo 1 bubnuoteka [JOK
pasIUYHBIM IPpU3HAKAM https://m.edsoo.ru/00ae14b2
ITonsATHE O CKOPOCTU XMMHYECKOU pEaKIUU. bubnuoreka [IOK
7 [IoHsATHE O TOMOTE€HHBIX U I€TEPOTrE€HHBIX 1 https://m.edsoo.ru/00ae14b2
peakuusx
[ToHsATHE O XMMUYECKOM PaBHOBECHH.
BUpTYyaJIbHASI
@akTOpBI, BIUAIOIINE HA CKOPOCTh 1
8 . naboparopus
XMMHUUYECKON PEAKIIUU U TIOJI0KEHUE .
virtulab.net
XUMHUYECKOTO PAaBHOBECHUS -
9 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN 1 bubmorexa [IOK
https://m.edsoo.ru/00ae14b2
10 Teopus 37EKTPOIUTUYECKON JUCCOLMALINH. 1 bubnuoreka [IOK

CunpHbIe U clladble JIEKTPOJIUTHI

https://m.edsoo.ru/00ae14b2
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bubmuoreka [JOK

11 HoHnusle ypaBHEHUS peaKIIuil
yp peakit https://m.edsoo.ru/00ae14b2
12 Knaccudukanus XuMHYECKUX PEaKIUA 1O bubmuorexa [JOK
Ppa3INYHbIM MIPU3HAKAM https://m.edsoo.ru/00ae14b2
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHHM B bubmmoreka [JOK
13 CBETE MPEICTABICHUH 00 AJICKTPOITUTHICCKOMN https://m.edsoo.ru/00ac14b2
JIUCCOLIUAIHA
XUMUYECKHE CBOMCTBA COJIEHN B CBETE bubmuorexa [JOK
14 MPEACTABICHUH 00 AIEKTPOTUTHUECKON https://m.edsoo.ru/00ac14b2
IUCCOLIMAIIAN
15 TTousTue o ruapoanse cojei Bubmmorexa [IOK
P https://m.edsoo.ru/00ae14b2
. bubmuorexa [JOK
16 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https:/m.edsoo.r/00ae] 4b2
OO01mas XxapakTepuCTHKA TaJIOTCHOB. bubnuorexa [JOK
17 o
XHUMUYECKHE CBOKWCTBA HA IIPUMEPE XJIopa https://m.edsoo.ru/00ae14b2
Xiopooaopon. ConsiHasi KUCIIOTa, bu6mmoreka [IOK
18 XMMHYECKHUE CBOMCTBA, MOJYYEHUE, https://m.edsoo.ru/00ae14b2
MIPUMEHEHHE
Boeruucnenus no ypaBHEHUSIM XUMHUYECKUX bu6mmoreka [JOK
19 peaKuuii, €CJIi OJJMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ae14b2
H30BITKE
OO6mras xapakTepucTuka 3J1eMeHTOB VIA- bubnuotexa [JOK
20
TPYIIIBL https://m.edsoo.ru/00ae14b2
AnnoTpornHbie MOIU(MUKALIUN CEPHI. bubnunoreka [JOK
21 Haxoxnenue cepbl 1 €€ COeTMHEHUH B https://m.edsoo.ru/00ae14b2
npupojie. XuMHUYECKHE CBOMCTBA CepPhI
CepoBonopo, ctpoeHue, Gpu3nuecKue u BHpTYaJIbHaA
22 p PO, TP ’ nmabopaTopus
XHUMHAYECKHE CBOMCTBA .
virtulab.net
23 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U bubnmoreka [JOK

XUMHNYECKHEC CBOI\/’ICTBa, IIPUMCHCHUC

https://m.edsoo.ru/00ae14b2
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24 A3oTHas KHUCIOTa, e€ pusnueckue u bubmumoreka [IOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ae14b2
dochop. Oxcun pochopa (V) u dochopnas bubmuorexa [JOK

25 KHCJI0Ta, (PU3NYECKHe U XUMHUECKUE CBOICTRA, https://m.edsoo.ru/00ae14b2
MOJIyYeHUE
Oxkcuapl yrieposaa, ux GU3NYECKUe u bubmuorexa [JOK

26 XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE https://m.edsoo.ru/00ae14b2
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTJIepoja
1v)

bu6mmorexa [IOK

27 €eJ10
Ienounre Meraub https://m.edsoo.ru/00ae14b2

bubmuorexa [JOK

28
OKenpt M TAPOKCHLI HATPUA 1 KT https://m.edsoo.ru/00ae14b2

29 [IlesrouHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bubnnorexa [HOK
MarHum https://m.edsoo.ru/00ae14b2

30 Amomunauii JKene3o. AMdorepHbie bubnnoreka [JOK
COCOUHCHUS https://m.edsoo.ru/00ae14b2
Beruncnenus no ypaBHEHHUSIM XUMHYECKUX bubnnorexka [JOK
peakLuil, eCiii OAVH U3 PEarcHTOB JaH B https://m.edsoo.ru/00ae14b2

31 M30BITKE WU COJEPKUT MPUMECH.

Brruucnenust MaccoBoil 107U BbIXOJa
MPOAYKTA PEAKIINHI
bu6mmoreka [IOK
32 X JKOJI0
FIMITT H 9ROnoTIt https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
X
33 MU BOKPYT HaC https://m.edsoo.ru/00ael14b2
34 O06o01IeHre U cucTeMaTU3alus 3HaHU! bubmmorexa LIOK

https://m.edsoo.ru/00ae14b2
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et

N

10.
11.
12.
13.
14.
15.
16.

Y4eOHO-MeTOAHYECKOE O0ecTIeYeHue:
Astopckas mporpamma O.C.I'abpuensna, cooTBeTcTBYomas deaepaibHOMY KOMIIOHEHTY
['ocymapcTBEHHOTO CTaHIapTa o0OIero oOpa3oBaHWS W JOMyIICHHas MUHUCTEPCTBOM
obpasoBanus u Hayku Poccuiickoit @eneparuun (O.C.I'abpuensa [Iporpamma Kypca XUMUA
st 8-11 kmaccoB obmeodpazoBatenbHbix yupexaeHuii / O.C.I'abpuensH. — 7-¢ u3ganue,
nepepadoTaHHoe 1 nonojHeHHoe — M.: [Ipoda, 2015r.).
Ta6puensia O. C. C. A. CnaakoB Xumus. 8 xnace. — M.: [IpocBemenne, 2022.

O. C. TI'abpuensn, C. A. CnagkoB Xumus 9 kinacc — M.: Ilpocsemienue, 2022.
Xumus. 8 k 1.. KoHTponbHble M mpoBepodHbie paboThl k yueOHuKy O. C. I'abpuensHa
«Xumus. 8 / O. C. I'abpuensy, I1. H. bepe3kun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009r.
Menuapecypcsl:

Enunsie oOpa3oBarenbHble pecypchl ¢ cailta www. school-coolection.edu.ru  (eaunoi
KOJUIEKIIUKA 00pa30BaTeNIbHBIX PECYPCOB)

http://classchem.narod.ru KouTpen — Xumust 11 Bcex: yueOHO-UH(GOPMAIIMOHHBIN CalT
CD «Heopranuueckass XUMHs», U31aTE€IBCTBO «Y UUTEIIbY»

http://chem.rusolymp.ru Opranuueckas XUMHsL: JIEKTPOHHBIN YUeOHUK AJIs CpeaHER
IKOJIBI

http://classchem.narod.ru KouTpen — Xumust 11 Bcex: yueOHO-UH(GOPMAIIMOHHBIN CallT
http://school-collection.edu.ru/collection/chemistry

BUpTYyaibHast Jabopartopus virtulab.net»

Xumus. [Ipocsemienne «Heoprannyeckas xumus»,. 11 kmacc. (Ha 2-X IUCKax)

Xumus (8-11 kiace). Bupryansnas naboparopust (yaueOHOE JIEKTPOHHOE U3/IaHUE)

CD «Xumus 8-11 kimacc», bubianoreka 3JIeKTPOHHBIX HATJISAHBIX TTOCOOUH.

CD Camoyuutens «Xumus st Bcex» (8-11 kmacc)

CD «Xwumus B mkosie. MuHepanbHbI€ BEIECTBAY, JIEKTPOHHBIE TECTHI.
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