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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O IesAX, OOIled cTpareruu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOrpaMMbl [0 XUMHUH, ONIPEAEISAET KOJIUUECTBEHHbBIE
M KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaromuxcs, onpeaensieT BO3MOKHOCTH MIpeaMeTa JUls
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOU
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO y4EOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (GOPMHUpPYEMble XUMHUEH
NPECTABICHUS O B3aMMOIIPEBPAIICHUSAX YHEPTUU U 00 SBOJIIOLUHU BEHIECTB B MPUPOJIE, O ITYTSIX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH JJIsi caMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 0OydJaromnxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX KaKk B IIOBCEIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHU
€CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YYarOIINXCS,

CrocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyYEHHH XUMHUU O0€CIEUMBAIOTCS CHEU(UKON COAepHKaHUs
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEPBOHAYATIbHBIX MOHATUN XWMHUH, OCHOB HEOPraHUYECKOW XMMHH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMuueckod peakiuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpeJCTaBIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMMHHU CIOCOOCTBYET (OPMUPOBAHHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kiacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IMpeIMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOIIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IIPU N3YUEHHUH BELECTB U XMMUUYECKUX PEaKLUi, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3y4eHMH XMMHUU Ha yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaroIIMMHUCA OIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs TyMaHUCTUYECKUX OTHOILICHUH, TOHUMaHUS LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajJbHENUIIero 00yueHus.

OO61iee yuCio YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COILEP KAHUE OBYYEHUSA

9 KUIACC

BeurecTBo M XMMHYECKas peaKkuusi

Ilepuonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux saemeHtoB J[. .
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XHUMHUYECKUX
9JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, Kallis, KalblUs U WX COCJUHEHHH B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMEeHTOB B llepronyeckoit cucteme U CTpOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBl KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOWCTB BEIECTBA OT THUIA KPUCTAIMYECKON PEIIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJjaccaM HEOPraHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKHX peakuil M0 pa3UYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YUaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3((eKTy, Mo H3MEHEHHIO CTEIeHEen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTrie 0 ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTeHHBIX M TETEPOreHHbIX peaknusax. [lonstue o
karanu3e. lloHsarne o XumHueckoM paBHOBecHU. DaKTOphl, BIHUAIOIIME HA CKOPOCTh
XUMUYECKON PEaKIUU U TOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUE YpPaBHEHUU OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuil C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopust AEKTPOIIUTUUECKON JUCCOLMAIMN. DJICKTPOIUTHI U HEANEKTPOJIUTHl. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BEIIECTB C Pa3IMYHBIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenens auccouuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakuuu monHoro obmeHa. YciaoBUsS MPOTEKaHUS peakluuid MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUI M COJIe B CBETE
MPEJICTaBICHU 00 SIEKTPOIUTUYECKON Aucconuaiui. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJCISAMH KPHUCTAUIMYECKUX PEIMIETOK HEOPraHUYECKHX BEIIEeCTB —
METAIJIOB M HeMeTawioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpuUs),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAaKIUU OT BO3JEHUCTBHS Pa3IUYHBIX
(bakToOpoB, UCCIETOBAHUE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOIUAIIUU
KHUCJIOT, IIeNo4Ye W cojeil (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTepUalioB), IPOBEIECHUE
OTIBITOB, WITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMs PeakIiii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajKka, BBIJICTICHHE Ta3za, o0pa3oBaHHUE BOJbBI), OMNBITOB, WUIIOCTPUPYIOIINX TPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakluid (TOpeHHe, PEeakiuu Pa3lIOoKEeHHs, COSAMHEHUS),
pacro3HaBaHUE HEOPTraHWYECKUX BEIIECTB C TOMOIIBI0 KAaYeCTBEHHBIX PEAKIMH Ha HOHBI,
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeTUHEHMSI

OO0mass xapakTepucThuka ramoreHoB. OCOOEHHOCTH CTPOEHHUs AaTOMOB, XapaKTEepHBIC
crenieHn okucieHus. CTpoeHrne W (PU3NYECKHE CBOMCTBA MPOCTHIX BEIMIECTB — TaJIOTCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMU, HEeMeTaJllaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KUCIOTa, XHMHYECKHE CBOWCTBA, IMOJIYYEHHE,
npuMeHeHue. [leficTBrue X10pa 1 XJIOpOBOJIOPO/Ia HAa OpraHu3M YellioBeKa. BaxuHenmme XJi1opuabl
Y UX HAXOXKJICHHUE B TIPUPOJIC.

Oo6mas xapaktepuctuka 31meMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTereHn okucieHus. CtpoeHue M (U3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB —



KHCJIOPO/a M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAIMN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKNE M XMMHUYECKHE CBOWMCTBA
(oOme kak IpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMOoiydeHHUs CepHOM KucioTel. [lpumeHenue
cepHOi KucinoTsl. CoM CepHOM KHCIOThI, KAUeCTBEHHAs peakliys Ha cyiabgaT-uoH. Haxoxenue
ceppl M €€ COeOUHEHHH B mpupoje. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpeabl
COEJMHEHUSMH Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, paclpoCTpaHEHHE B MpHPOJE, (U3NYECKUE H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHHE,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIEH Cpeibl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
doctopa, puzndyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u pochopHas kucnora,
du3nueckue M XUMHMYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAJIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OcOOEHHOCTH CTPOEHHUsI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJIEepo/l, aJUIOTPOIIHbIE MO (UKALIMM, PACIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Ancopobuus. KpyroBopot yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XMMUUECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJIy4eHHE U MPUMEHEHHE. DKOJIOHYeCKHe NpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
THIOTe3a TII00aJBHOTO TOTEIUICHHS KIIMMarta, MapHUKOBBIH 3¢ dekt. YrompHas kucimora U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydyeHue M mnpumeHeHue. KauectBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEUIECTBaX KaK O COEAUHEHMSIX YIJIepoja
(MeTaH, 3TaH, ATWJIEH, AalETWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HX MepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEILIECTBAX:
KUpax, Oelkax, yriaeBojJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMuusi B mpupone. OOmme mnpencrasieHus o0 okcunae kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, xene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KHCIOTHI, MPOBEICHNE
Ka4eCTBEHHBIX PEAKUUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHsI, OBITHI,
oTpaxaromye (uU3NUecKue U XMMHUYECKHE CBOICTBAa TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIOJIb30BaHUE BHJICOMATEpHANIOB), O3HAKOMIJIEHHE € OO0paszliaMH XJIOPUAOB (TaJIOr€HHUJIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepHUasoB), HaOMIOJeHUEe Tpolecca OOYIJMBaHUS — caxapa IOJX  JeicTBHEM
KOHIEHTPHUPOBAHHON CEPHOI KUCJIOTHI, U3yYeHHE XUMHUYECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHCJIOTHI, TPOBEJICHHE KauyeCTBEHHOW peakiMM Ha Cyiab(paT-uOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN



(BO3MO’KHO MCIIONIb30BaHKUE BUICOMATEPHAIIOB), 00pa3liaMy a30THBIX U (OCHOPHBIX YIOOpEHHIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHUaka, IPOBEJCHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUsS U Qocdar-nOH MW U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENed KPUCTALTMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOrO rasza, IpOBEJCHHE KaueCTBEHHBIX peakiuil Ha kapOOHAT u
CUJIMKAT-UOHBl M HW3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM IMPOMBIIIIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJa4y Mo Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCAHMHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxkeHus B [lepuonuueckoit cucteme xumudeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckass CBs3b M METAJUIMYECKas KpUCTAJUTMYECKas
peméTka. DIEeKTPOXUMHUYECKUN ps HanpsDKeHUH MeTauioB. PU3MUECKUe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmMe crocoObl MONMy4YeHHsT MeTaUIOB. [IOHATHE O KOPPO3WU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT Koppo3uu. CIiaBsl (CTallb, YYT'yH, AIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIIEHHOCTH.

[[{eounble MeTaNIBL: TIOJIOkKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B Mpupoje. OPu3nueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [I[pumenenue
HIEJIOYHBIX METAVIOB U UX COCTMHEHUMN.

[[{enouHo3emMenbHBIE METAUIBI MarHuid M KajabUui: mnojoxkeHnue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXOXICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus M Kanblus. BaxHeilne coequHeHus
KaJbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCT BOIBI M CITOCOOBI €€ YCTpaHCHUSI.

AntoMunuii: nonoxxenue B Ilepuoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AMQOTEpHbIE CBOWCTBA OKCUIA U THIPOKCH/Ia AITFOMUHHUSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XUMUYECKHX a3nemeHTtoB J[. H.
MenneneeBa, CTpO€HHUE aTOMa, HaXxoXJaeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeupl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMu MeTa/lIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BAaHHE BUICOMATEPHAIIOB),
0COOCHHOCTEHN B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUs C BOAOH (BO3MOKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIIEIOBAHNE CBOMCTB JKECTKOM BOJIBI, TpoIlecca TOPEHHUS Keje3a B
KucIoposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (1) u xenesa
(1), meau (1), HaGMrOIEHNE U ONMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJiis ¥ KaJIbIHs (BO3MOXKHO WCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpPHBIX
CBOMCTB THJIPOKCUJIA aFOMUHUS U TUJIPOKCUJIA IMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa 1 Marepuansl B TOBCEIHEBHOM KM3HU YelIOBEeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeeibHas A0MyCTUMasi KOHIEHTpaIus
BeniecTs, nainee — [1/1K). Ponp XxuMuu B perieHuu 3K0J0THYECKUX MTPOOIIEM.



Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJUMEPHBIC MATEPHAJIBI).

Mestcnpeomemnule cea3u

Peanu3zanust MeXpeIMETHBIX CBSI3€H MPH M3YYECHUHM XUMHHU B 9 Kilacce OCYIIECTBISETCS
4yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK | IOHSATHIA,
SIBIISTIOIIMXCSI CACTEMHBIMH JIJISL OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHUA: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH, TEOPHUS,
aHaM3,  CHHTE3,  Kiaccu(uKamusi,  MEPUOJUYHOCTh,  HAONIOJEHHE,  OKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHabl.

®wusuka: Martepusi, aToM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIHI,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, OSJICKTPUYECKHHA 3apsAl, MPOBOJHHUKH, ITOJYIPOBOIHUKH,
TMDJICKTPUKH, (DOTOJIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA, Tas,
pacTBOp, pacTBOPUMOCTh, KpUCTAJUIMYECKass pEHIETKa, CIUIaBbl, (U3UYECKHE BEIWYHMHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COHIIE.

Buonorusi: ¢ortocunres, npixanue, O6mocdepa, KOCUCTEMa, MHUHEpAIbHBIE YHIOOpPEHHS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

[eorpadusa: armochepa, rumpocdepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

INJNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBbI 110 XUMUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JINYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIC pPE3yabTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO 0O0MIero oOpa3oBaHMs
JOCTUTAIOTCS B X0J1e 00Y4YeHHsI XUMUU B €IMHCTBE Y4€OHOM M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUHN C TpaagulIMOHHBIMHA pOCCHﬁCKHMH COINMOKYJIbTYPHBIMHA )41 AYXOBHO-
HPaBCTBCHHBIMU 1IEHHOCTSIMU, TIPUHATHIMH B OOIIECTBE MpaBWJIAMH M HOPMaMH TIOBEIACHUS U
CIOCOOCTBYIOT IMPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATM3ALIUNNA 00YUaIOIIUXCSI.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHUCTEMON MO3UTHUBHBIX IIEHHOCTHBIX OpI/ICHTaIII/Iﬁ U paCHIMPCHUC OIlbITa ACATCIBHOCTU HaA eé
OCHOBE, B TOM UYHCJIE€ B YaCTH:
1) maTpuoTHYECKOro BOCIUTAHUSA:
LEHHOCTHOTO OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HacJI€CAU, IIOHHMMAaHHA 3HAUYCHUA XUMHUYECKOU HAayYKH B JXWU3HHU COBPEMCHHOI'O 06HI€CTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHON HMH(pOpMAIUEl O MepeAOBhIX JOCTHIKEHUSX U OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoHcTBe
Mupa 1 o0IIecTBa;
2) rpaskIaHCKOr0 BOCTIMTAHUS:
MPEACTABJICHUS O COLMAIBHBIX HOPMAaX U MpaBUjIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHOHMCCIIEI0BATENbCKOM,
TBOPUYECKON M JAPYruX BHAAX MAESITEIbHOCTH, TOTOBHOCTHM K pa3HOOOpa3HOW COBMECTHOM
ACATCIIBHOCTH ITPHU BBIITOJTHCHHUN y‘I€6HI>IX, II03HAaBAaTCJIbHBIX 3aJa4, BBIIIOJITHECHHUHN XHMHUYCCKHX
OKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX TPOEKTOB, CTPEMIICHHS K B3aWMOIMOHMMAHHUIO U
B3aMMOTIOMOIIIA B TIpOIleCCE€ DTOM Y4YEOHOW MESTeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJICHUE U TOCTYIKM CBOMX TOBApPHUIIEH C MO3ULMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCJIEICTBUI OCTYIIKOB;
3) HeHHOCTH HAYYHOTO MO3HAHMS
MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEIIECTBE W XUMHUYECKOW PEaKIMHU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJISIOLIME OCHOBY JJIsi OHUMAHUS CYIIHOCTH
Hay‘-IHOI\/II KapTHUHBI MHpa, MMPCACTABICHUA 06 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BHUTHA IIPHUPOAEI,
B3aUMOCBSI3SIX UEJOBEKa C NPUPOJHOM cCpefoi, O poiM XHUMHUU B T[O3HAHUM 3TUX
3aKOHOMEPHOCTEH;



MO3HaBaTeJIbHbIE MOTHBBI, HaNpaBJICHHbIE HA TMOJYyYEHHWE HOBBIX 3HAHUM 1O XUMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0laeMBbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIBHOIN paObOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpPaTypod, NOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYYEeHHI0O U [O3HAHUIO, JHOOO3HATEIBbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa3oBaHnI0, IPOSKTHON U MCCIIEAOBATEILCKON NIEATEIBHOCTH, K OCO3HAHHOMY BHIOOpY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUS B NajbHEHIIEeM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHUE LIEHHOCTU JKU3HHU, OTBETCTBEHHOT'O OTHOILIECHUSI K CBOEMY 3/J0pPOBBIO, YCTAHOBKHM Ha
30pOBBI  00pa3 KHU3HM, OCO3HAHME TIOCJIEACTBHA W HENPHUITHE BPEIHBIX MPUBBIUECK
(ymoTpeOaeHuss ajakorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOJAMMOCTH COOJIIOACHHUS IpaBUII
0€30IaCHOCTH MTpU OOPALICHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy10BOr0 BOCIIMTAHMS

MHTEpEC K MPAKTHUECKOMY M3yYSHHIO Tpodeccuii u Tpyaa pa3iuyHoOro pojaa, yBaKEHHE K TPYAY
U pe3yibTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE NPUMEHEHMS IMPEAMETHBIX
3HAaHUW 10 XHUMHH, OCO3HAHHBIA BBIOOp MHIUBUIYaJIbHOW TPAEGKTOPUU MPOJOIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW NpOoPECCHOHATBHON MAEATENbHOCTH M Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTHYECKH Liejiecoo0pa3Hoe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e CylecTBOBaHMs, TOHUMAaHHWE IIEHHOCTH 3JI0pOBOrO M Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€30ITacHOTO MOBEICHUS MPpU paboTe ¢ BEIIEeCTBAMH,
a TaK)K€ B CUTYyALUAX, YIPOKAOLIKX 30POBbIO U )KU3HU JOJEH;

CIIOCOOHOCTH TNPUMEHATH 3HAHMSI, MOJy4YaeMble NPU H3YUYEHUU XUMUH, Ul PELIEeHUs 3ajad,
CBSI3aHHBIX C OKpYXalolleld NPUPOJHON Cpelod, JUisl NOBBIIICHUS YPOBHS SKOJOTUYECKOU
KYJIbTYpPbI, OCO3HaHUS INI00ATBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MIOCPEACTBOM METOJIOB XMMMH, YKOJIOIMUECKOTO MBILUICHUS, YMEHHsI PyKOBOJCTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPE3yJIbTaTOB BBIAEISAIOT 3HAYUMBIE U1 (HOPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (AKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 ATUX MpeAMETOB (pOpMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HABaTENbHbIE,
KOMMYHHUKATHBHbIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (pOpMHUpPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBrble JJornyeckue 1eHCTBHSA:

YMEHUSI MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS IIPU OCBOCHHMM 3HAHMIA:
pacKpbiBaTh CMBICI XMUMHMUYECKHX MOHSATHH (BBIACNATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHIMH), UCIOJIB30BATh MOHATHUS JJIs1 OOBSICHEHHS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKIUM, YCTaHABIUBATH IIPUYMHHO-CIICICTBEHHBIE CBA3U
MeX1y 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUYECKUE PACCYKIECHUS (MHIYKTUBHbBIE, 1€TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIOUEHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCHOJb3yeMble B XHMHH, NPeoOpa3oBBIBATH MIMPOKO



IPUMEHSIEMbIE B XUMHUM MOJIENIbHBIE NPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GOopMylna M YpaBHEHHE XHMHYECKOM peakuud — IpU pPELCHUH Yy4eOHO-
[IO3HABATEJIbHBIX 3a/ad, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEILECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U U
IIPOTUBOPEYMS B U3y4AEMBIX IIPOLECCAX U SIBICHUSX.

ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh ITOCTABJICHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTAa IO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHI;

IPUOOPETEHUE OIbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHHUIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HaOJII01aTh 3@ XO/I0M MPOLIECCca, CAaMOCTOSITENbHO IPOTHO3UPOBATh €TI0
pe3yibTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIBITA,
UCCJIEIOBaHMs], COCTABIIATh OTYET O IPOJEIAHHON padore.

Pabora ¢ unopmanmeii:

yMeHUue BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh UH(DOPMALMIO PA3IMUHBIX BUI0B
1 GOpM MIPEACTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAsT TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble [0coOus, pecypcbl HHTepHeTa), KpPUTHYECKU
OLICHUBATh [IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHUE IPUMEHSTh pa3IMyHble METObI U 3alIPOCHI NP MOUCKE U 0TOOpe MH(OopMalUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIpeNieNIEHHOr0 TUIa, MPUOOpPETeHHEe OIblTa B 00JACTH MCIOJIb30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIHH, OBIaJJeHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTENIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY IpeiCTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduKu U UX KOMOUHAIIUSAMU;

YMEHHME MCHOJIb30BaTh M AHAIM3UPOBATh B IIpoliecce YYEOHOH U HCCIIeN0BaTEIbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY IPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMyHuKaTHBHBIC YHHBeEpcaabHbIe y4eOHbIe JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WJIM) JUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATE NOJyUYEHHBIE PE3YJIbTAThl TO3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 PE3yJIbTaTOB BBIIOJHEHUS XUMHYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUsSl y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIbHON U
HCCJIEIOBATENIbCKON NI€ATEIbHOCTH MPU PEUICHUM BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs NO3MLUN (0O0CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJIeHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh LENN AEATEIBHOCTH, NIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMpATh
HanOonee dS(QeKkTuBHbIE CMOCOOBI pelleHHs Y4eOHBIX M IO03HAaBaTeJIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh MPEIJIOKECHHBIA aJITOPUTM JIEUCTBUM NpH
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3ydaeMbBIX OOBEKTax —
BEIIECTBAaX M PEaKIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, TPEJIaraéMble B YCIIOBUU 3a/laHUM.



MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB 10 OCBOEHHUIO O00S3aTENbHOTO COJEPIKAHUSA,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeld TpOrpaMMoi, BBIICISIOT: OCBOCHHBIC
oOydJalomuMuCcs Hay4yHble 3HAHHUS, YMEHHS U CHOCOObI JeWCTBUM, creuuduyeckue s
npeIMeTHOW o0nacTu «XUMHUS», BUIBI JCATCIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHHUS, €T0
UHTEPIIPETAUU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaLIUAX.

K konny oOydenus B 9 kijacce IpeaMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHU:
PacKpbIBaTh CMBICIT OCHOBHBIX XMUMHUYECKUX TMOHATUN: XUMHUYECKHUH 3JIEMEHT, aTOM, MOJIEKYIIa,
MOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO, CJOKHOE  BEIIECTBO, BaJEHTHOCTD,
AIEKTPOOTPUIIATENILHOCTh, CTEINEeHb OKUCICHMS, XHUMHUYECKas peakiusi, XUMUYecKas CBs3b,
TETUIOBON 3PQEKT peakiyu, MOJb, MOJISIPHBI 00BEM, PacTBOP, SIACKTPOIUTHI, HEINEKTPOIHTHI,
JNEKTPONIUTAYECKAST JUCCOLMAIUS, PEaKIMd HOHHOIO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMblEe W HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKIuu, OKUCIUTENIh, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJICHHE, AallJIOTPOIIUS,
aM(pOTepHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKAs), KPUCTAILUTHICCKAs
pemérka, KOppO3usi METAJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEeaKIHH, MpeaeabHO
nonyctumas konueHntpauus [IJIK BemecTsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUM ¥ IPUMEHSTH 3TH TOHATHUS MIPU
OTMKMCAHUU BEIIECTB U UX MPEBPALCHUII;
UCIIOJIb30BAaTh XHMHYECKYI0 CHMBOJUKY IS COCTaBJICHHS (POPMYJ BEIIECTB W ypaBHEHUU
XUMHYECKUX PEAKIIUN;
OTpEeNATh BAJIEHTHOCTh M CTENEHb OKHUCICHHUS XHMUYECKUX ODIIEMEHTOB B COCIMHEHHSIX
pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEUIECTB K ONPEAENEHHOMY KiIacCy COCOUHEHHH I0
dbopmysam, BUJ XUMUYECKOHN CBSI3U (KOBaJCHTHAs, MOHHAS, METAIUTMYECKAsi) B HEOPTAaHUYECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmylie, XxapakTep cpelbl B BOJHBIX PAacTBOpax
HEOPTraHWYECKUX COCAMHEHHM, TUIT KPUCTAIUTMYECKON pelIETKY KOHKPETHOTO BEIIIECTBA;
packpbiBaTh cMmbici Ilepmoanueckoro 3akona JI. M. MenpaeneeBa M JE€MOHCTPUPOBATH €rO
MOHMMAaHUE: OMKCHIBATh M XapaKTepu3oBaTh TaOnmuuHyr (opmy Ilepuogmdeckoit cucTembl
XUMHUYECKHUX DJIEMEHTOB: Pa3IN4aTh MOHATHUS «TJIaBHAs moArpynna (A-rpymnma)» U «rmodouHas
noarpynna (b-rpymmna)», manbsie U OONbIINE TEPUOMABI, COOTHOCUTH O0O3HAYEHHS, KOTOPHIE
UMEIOTCS B TIEPHOJUYECKON TabNMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 2JIEMEHTOB (COCTaB M 3aps[ sipa, 00lee YUCIIO dEKTPOHOB U paclpeesieHue ux
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUH B Mpelesax MajiblX MEPUOJO0B UM TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;
KJIaCCU(UIIUPOBATh XUMHUUECKUE AIEMEHThI, HEOPTaHUYECKHE BEIIEeCTBA, XUMHUECKUE PEaKIIUU
(Mo YucIy M COCTaBy Y4YacTBYIOUIMX B pEaKlMU BEIIECTB, MO TeIIoBOMY 3(dekTy, Mo
W3MEHEHUIO CTETICHEW OKUCICHUSI XUMUUYECKHUX JIEMEHTORB);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHeNU(UYECKUEe XUMUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPK/Ias OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;
COCTaBJISITh YPABHEHUS JEKTPOJIUTUYECKON TUCCOIUALIMU KUCIIOT, IIeJI0Ye U CoJiel, MOIHbIE U
COKpaIEHHBIC YPaBHEHHs PEAKIMii MOHHOTO OOMEHAa, YpaBHEHHs PEaKI[Uil, TTOATBEPKIAIOIIIX
CYIIIECTBOBaHHE F€HETHUUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTaBIEHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIIUii;
MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOCHMSI, BOBMOXHOCTH MPOTEKaHUS
XUMUYECKHUX MPEBPAIICHHI B Pa3IMUHbBIX YCIOBUSIX;



BBIYUCIISITh OTHOCHTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCCOBYIO JOJIIO
XMMHYECKOTIO 3JIEMEHTa IO (HOpMyJIe COEIMHEHMs, MacCOBYIO JOJIO BEIIECTBA B PACTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU peaklvy;

coOuro/1aTh MpaBUIIa MOJb30BaHUS XUMHUECKON MOCYA0H M 1a00paTopHBIM 000pYIOBaHHUEM, a
TaKXe MpaBuja OOpaIlEeHUsl C BEIECTBAMU B COOTBETCTBUHU C MHCTPYKLMSMHU IO BBIIOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO TOJYYEHUIO M COOMpaHMIO Tra3000pa3HBIX BELIECTB
(aMMmaka M yrieKuciIoro rasa);

NPOBOJIUTHh PEAKLUUH, TMOATBEP)KIAIOIINE KAaYeCTBEHHBIH COCTAaB paA3jMYHBIX  BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuI-, HOAMI-, KapOoHar-, ¢ocdar-, cuimkar-,
cyibdar-, THUAPOKCUI-UOHBI, KAaTHOHBI ~aMMOHHMA ¥ MOHBl M3YYEHHBIX METAJJIOB,
NPUCYTCTBYIOILIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEPALlUU MBICIUTEIbHON JIESTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
0000111eH1e, CUCTEMATU3alUI0, BbIBICHUE NMPUYNHHO-CIEJCTBEHHBIX CBS3€l — I U3y4CHMs
CBOWCTB BEIIECTB M XUMHUYECKUX PpEAKIUi, €CTECTBEHHO-HAayYyHbIC METOJbl IO3HAHUA —
HaOJr0ieHNe, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (peaJIbHbIA U MBICICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

https://m.edsoo.ru/7f41a636

9 KJIACC
KoanyecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m NPOrpaMMmblI Bcero KoﬁﬂTpO‘m’H“e IpakTiyeckue o0pa3oBaTe/IbHbIE
padoThbI padoThI pecype

Pa3nes 1. BemecTBo H XMMH4YecKHe peaKkuu

11 [ToBTOpeHue u yriyOneHne 3HaHUH OCHOBHBIX 5 1 bubmmorexa [IOK
pasjiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636

12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnunoreka [JOK
peaxiuii https://m.edsoo.ru/7f41a636

13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
XUMHYECKUE PEAKI[IK B PACTBOPax https://m.edsoo.ru/7f41a636

Uroro no pazneny 17

Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS

21 OO6m1as XxapakTepucTUKa XUMHUUECKUX 4 1 bubnuorexa [JOK
anemenToB VIIA-rpynmsl. ["ajgoreHst https://m.edsoo.ru/7f41a636
OO01as xapakTepuCTHKa XHMIIECKHX Bubmorexa [IOK

2.2 anemenToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEJIMHEHUs
OO011ast XapaKTepUCTHKA XUMHYECKUX

2.3 3J'I€M€HT01£) VA-ll?pynnLI. A3zot, dpochop u ux 7 1 EESSJ.I:I;I/?TTLGeIEiz(IJ_EJ(.)l’IS/7 412636
COEJIMHEHUs
OO0mas XxapakTepucTUKa XUMHUECKIX

2.4 3ne§eHT01§) IVA?rpynnH. VYrinepon u KpeMHUR 8 1 2 Eggg?/(?;ee%i,(iorﬁﬂ 412636
U MX COETMHEHHS

Hroro no paznery 25

Paszpnen 3. Metauuibl B MX COEAMHEHHS

3.1 OO0111e cBOMCTBA METAIIIIOB 4 bubmmorexa [JOK
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bu6mmoreka [IOK

3.2 Baxxueiine Metauibsl 1 UX COSIUHEHUS 16 hitps://m.edsoo.ru/7f41a636

Hroro mo paszneny 20

Pasnen 4. Xumus u okpyxamomas cpeaa

4.1 BemecTBa 1 Matepuaisl B )KU3HU Y€JIOBEKA 3 BHGH_HOTeKa LOK
https://m.edsoo.ru/7f41a636

Hroro no pazueny 3

PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJUYECKOE OBECIEYEHHME OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

I'.E. Pym3utuc u @.I'. ®enpaman «Xumusi», 9 kiace. — M.: [Ipocsemenue 2020 T.

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

[IpumepHas mporpamma OCHOBHOTO 0011Iero 00pa3oBaHus 10 XUMHUHU (0a30BbIN YPOBEHB ).

Pymsutuc I'.E., ®enpaman @.I'. Xumus. Heoprannueckas xumus. Opranndeckas XuMusl.
9 knacc: yueOHuUK J1s 001eo0pa3zoBaTeNbHBIX yupexkaeHuii. — M.: [Ipocsemenue, 2018.

I'apa H.H. Xumus. Ypoku B 9 kiacce. — mocodue ansa yuurtens. — M.: TIpocsemnienue,
2019.

Panenxuit A.M. lunaktuyeckuii Mmatepuani no xumuu 8-9 xiaccsl. — M.: IIpocBelenue,
2020.

I'apa H.H. Xumust. [TporpamMmmel 001ieo0pa3oBaTesibHBIX yupekaeHui. 8§ — 9 kmaccer, 10 —
11 xmaccel. ba3oBerit ypoBens- M: IIpocemenue, 2022r

Panenkwuii, A. M. TpeHUpOBOYHBIC U TPOBEPOUYHBIC padOTHI IO XUMHKHK B 8-11 Kitaccax :
nocobue st yuutens /M. Papenxuii. - M. : IIpocsemenue, 2021.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Enunas xosutekuus udpoBbIX 00pa3oBaTebHBIX PECYPCOB:
http://schoolcollection.edu.ru

Poccwuiickas anmekTpoHHas mikona: https://resh.edu.ru/

bubnmoreka [{OK https://m.edsoo.ru/

BupryanbHas xuMmuueckas jiabopatopusi: Xumus o011as U Heopranuyeckas xumusi, 10 —
11 k. (info@uchportal.ru, gia.edu.ru);

2. CereBoe oOpazoBarenbHOe coo01ecTBO «OTKphITHIHN Kiaacey (http://
www.openclass.ru);

3. Yuurennckuii noptan «Bce mist Yuureneit» (http:// www.uchportal.ru);

4. Metoncosert (http:// metodsovet.su);

5. OTKpBITHIH KaTanor o0pa3oBaTeNbHBIX Npe3eHTaluil «YueOHble mpe3enTaum» (http://
Www.uroki.net)



