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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHa HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOHW 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npencrasieHHbIXx B PI'OC OO0, a Taxke Ha OCHOBE (elnepanbHON pabodell MporpaMMBI
BOCIIUTaHUS M C Y4ETOM KOHLENLMU IPEnoJiaBaHusl ydyeOHOro mpeaMmera «XuMus» B 00pa30BaTeNIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XuMuM Ma€T NpPEACTaBICHUE O IEJAX, OOIIel cTpareruu oOydeHHs, BOCIUTAHUS U
pa3BUTHUs OOY4aIOLIUXCS CPEACTBAMU YUEOHOro IpeAMETa, YCTaHaBIMBAeT 0053aTelbHOE NPEIMETHOE
coJiep)KaHue, MPeSyCMaTpUBAET paclpeieiieHue €ero Mo KiaccaM U CTPYKTypUpOBaHHME IO pasjiesiaM U
TéMaM TMporpaMMbl [0 XHWMHH, OTMPEIENseT KOJUYECTBEHHbIE M KadeCTBEHHbBIE XapaKTEPUCTUKH
COJIEp’KaHUs, PEKOMEHIYEMYIO IOCJIEeI0BAaTEIbHOCTh H3YYEHUS XHMHH C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOIro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH oOyuaromuxcs,
OTpe/ieNiieT BO3MOXKHOCTU MpeAMEeTa JJs peanu3aluu TpeOOBaHMM K pe3ylbTaraM OCBOEHHUS OCHOBHOM
00pa3zoBaTeNbHONM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs, a Takke TpPeOOBaHUN K
pe3yinpraTaM OOydeHHsT XMMHHM Ha YPOBHE IieJed H3ydeHHs NpeaMeTa M OCHOBHBIX BHUJOB Y4eOHO-
M03HABATEIbHON JAEATEILHOCTH 00y4YaIOUIErocs 0 OCBOCHUIO Y4€OHOTO COACPKAHUS.

3HaHME XUMHH CIYKUT OCHOBOM i (OPMHPOBAHUS MHMPOBO33PEHHS OO0YYaOLIErocs, ero
MPE/ICTaBICHU O MaTepuaJbHOM €IMHCTBE MHpA, BAXHYIO pOJIb HUIpaloT GopMupyemble XUMHUEH
MIPEJICTaBJICHHS O B3aHMMOIIPEBPALIEHUSAX SHEPTUU U 00 3BOJIIOLUHU BEIIECTB B NMPUPOJE, O MYTSIX PEIICHUS
I00ATBHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, SHEPreTHUUECKOM, THIIEBOU M
9KOJIOTMYECKOM 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3aliiil BO3MOKHOCTEN JUIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYpPbI TMYHOCTH,
e€ oOmiel u GyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJl B GOPMHUpPOBaHHNE MBIIICHUS M TBOPUECKUX CIIOCOOHOCTEH 00ydaronnxcsi, HABHIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOW  JesITeNbHOCTH, JKCIEPUMEHTAIbHBIX U  HCCIEAO0BATEIbCKUX YMEHMHI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMN KU3HU, TaK U B MPO(HECCHOHATILHOM NesITeIbHOCTH;

3HAKOMHUT CO CHEHU(HUKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IVIA/A HA
€IMHCTBO MPHUPOJAbI M YEJOBEKa, SBISIETCS OTBETCTBEHHBIM JTalioM B (OPMHUPOBAHUU ECTECTBEHHO--
Hay4YHOU rpaMOTHOCTU OOy4aIONINXCS;

crocoOcTByeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOUIIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHMSIM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YUarOIIUXCS.

JlanHble HampaBjieHHs B OOyueHUU XUMHUHU OOECIeYuBalOTCA cHeruuKoil coaepkaHus y4eOHOro
npeaMeTa, KOTOPBIN SIBISICTCS MeNaroruvyecku aJanTHPOBAaHHBIM OTpa)KeHHEM 0a30BOM HAyKHM XHMHH Ha
OTPEICIIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00mero oOpa3oBaHHs OPHEHTUPOBAH HA OCBOEHHE
00y4aIOUUMUCS CUCTEMbI TIEPBOHAYANBHBIX MOHATHI XUMHU, OCHOB HEOPraHUYECKON XUMHH U HEKOTOPBIX
OTJIeTbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa coJiep>KaHus IPOrpamMMbl [0 XUMHUH c(popMUpOBaHA HA OCHOBE CHCTEMHOT0 MOJIX0/a K e
nzyuenuto. CojepxaHue CKIQJbIBACTCS M3 CHUCTEMbI MOHATHA O XMMHYECKOM D3JIEMEHTE U BEIIECTBE U
CHCTEMBbI MOHATHHA O XMMHUYecKoW peakiuu. O0e 3TH CHCTEMBbl CTPYKTYPHO OPraHM30BaHBI MO MPUHLUITY
IIOCJIEOBATEIBLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX IIPEJICTABICHUI PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIDHOTO Y4E€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTI'O 3aKOHA XHUMHH;

— Y4YEHHMsI O CTPOEHUM aToMa U XMMHUYECKOH CBS3U;

— MpeCTaBIEHUH 00 EKTPOIUTUYECKOIN TMCCOIMALINY BEILIECTB B PAaCTBOPAX.



TeopeTnueckue 3HaHUSA PacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJYYEHHBIX U OCMBICIEHHBIX
(axTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBHITIONHSSA (YHKIUU OOBSICHEHUS U
IIPOrHO3UPOBAHUSL CBOMCTB, CTPOECHHUS M BO3MOXHOCTEH IIPAKTHUUECKOIO IPUMEHEHHUS U IOJIyYeHUS
U3Yy4aeMbIX BELIECTB.

OcBoeHue mporpaMmbl MO XMUMHU CHOCOOCTBYET (OPMHPOBAHHUIO MPEACTABICHUS O XMUMHYECKOU
COCTaBJISIIOILIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE €€ CHUCTEMHOW NPHUPOJbI, HEHHOCTHOTO OTHOLIEHHUS K
Hay4yHOMY 3HaHHUIO U METOJIaM I03HaHus B Hayke. V3ydeHne XUMHUU IPOUCXOAUT C MPUBJICUEHUEM 3HAHUMN
U3 paHee U3y4eHHBIX yuyeOHbIX IpeaMeToB: «Okpyxarouuii Mupy, «buonorus. 5—7 knaceb» u «®Pusuka. 7
KJIaCcC».

[Ipu M3ydyeHNH XUMHH MIPOUCXOIUT (POPMHUPOBAHHE 3HAHUN OCHOB XMMHUYECKOH HAayKH KaK 00JacTH
COBPEMEHHOI'0 E€CTECTBO3HAHUS, MPAKTUUYECKON NEATENbHOCTH 4YEJOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3a7ada y4eOHOTO NMpeAMETa COCTOUT B (JOPMUPOBAHUU CUCTEMBl XUMUYECKUX 3HAHUN
— BaXHEHIMX (aKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IIOJIOKEHUM, NOCTYMHBIX 00001IeHui
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B MPUOOIIEHMH K HAy4YHbIM METOJaM IO3HAHUS MpH
M3Y4YEHUU BELIECTB U XUMHUUYECKUX peakiuil, B (OPMUPOBAHUHN U Pa3BUTUU MO3HABATEIbHBIX YMEHUH U UX
MIPUMEHEHUH B y4eOHO-IIO3HABATEIbHON M y4eOHO-HUCCIIEeI0BATENIbCKON AEATEIbHOCTH, OCBOCHUH IPaBUII
0e30macHOTO OOpaIeHus ¢ BEIIECTBAMHU B MIOBCETHEBHOM KU3HH.

[Ipy u3ydeHUM XUMUU Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3Hau€HUE MpuoOpenu
TaKHe LU, KaK:

— (dopmupoBaHHE HHTEIUICKTYAIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATHIO pEIIeHUH, CHOCOOHOM ajanTupoBaTtbcs K OBICTPO
MEHSIOLIUMCS YCIOBHSIM JKU3HH;

— HaNpaBJIEeHHOCTh OOyYEHHUS Ha CUCTEMaTHYECKOe MPUOOIeHNe 00YJaromUXCsl K CAMOCTOSITEIbHOM
MO3HABATEIbHON JESATENIbHOCTH, HAYYHBIM METOJaM IO3HaHHs, (OPMHUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMUMU;

— o0OecriedueHne yCIOBUH, CIOCOOCTBYIONTUX MPHOOPETECHUIO O0YUYaIOIIUMHUCS OTIBITa Pa3HOOOpa3HOM
NEeSITeNIbHOCTH, TIO3HAHUSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHLMH), UMEIOLINX
YHHUBEpPCaJIbHOE 3HAUEHUE JIJIS1 Pa3INYHBIX BUJIOB JIEATEIbHOCTH;

— (dopmupoBanue oOmei (HYHKIIMOHATBLHON M €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSACHATH U OLICHUBATh SIBJICHMSI OKPYXKAIOIIEr0 MHpA, UCTHOJb3Ysl 3HAHUS U OIBIT, MOJIyYEHHBIE
IpU U3YYEHUU XUMUHU, MPUMEHSATh MX MPHU PElIeHUU MpoOJeM B MOBCETHEBHOM >KM3HU U TPYIOBOM
NesITeNIbHOCTH;

— ¢opMupoBaHue y OOYYaIOIIMUXCSI TYMAHHUCTUYECKUX OTHOILIEHUM, TOHUMAHUS ILIEHHOCTH
XMUMHYECKUX 3HAHUH ISl BHIPAOOTKH 3KOJIOTHMYECKU Ie1eco00pa3HOro MoBEACHUS B OBITY M TPYIOBOM
NEeSITEIbHOCTH B LIETISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXKAIOIIeH MPUPOIHON CPEIbl;

— pa3BUTHE MOTHUBAIUU K OOYYEHHIO, CHOCOOHOCTE K CAaMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA OCHOBE
YCBOGHUSA OOIICUETOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduns u
HAMpPaBJICEHHOCTH JaIbHEHIIETO 00yUYeHHUS.

OO1ee yncno 4acoB, OTBEAEHHBIX JIJIS U3YUEHUS! XMMHUH Ha YPOBHE OCHOBHOTO OOIIero o0pa3oBaHus,
coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJlenio), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIIO).

COJEPKAHUE OBYYEHUA
8 KVIACC

IlepBonayajbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xuMuu. Posib XMMHM B KM3HM 4YEJIOBEKAa. XUMHUS B CHUCTEME HayK. lena M BELIECTBa.
Du3nyeCcKUe CBOMCTBA BEIIECTB. ArperaTHOe COCTOsIHUE BenlecTB. IloHATHE 0 METO1aX MO3HAHUS B XUMUHU.
Yucrtele BemecTBa U cMecu. CriocoObl pa3zienenus cMece.

ATOMBI M MOJIEKynabl. XHUMHUYECKHE 3IeMEHThl. CHMBOJBI XUMUYECKUX 3JIEMEHTOB. [IpocTeie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.



Xumuueckast popmysa. BaneHTHOCTh aTOMOB XMUMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiecTB. OTHocuTenpHas aromMHas Macca. OTHOCUTENbHAs MOJIEKyJsipHas Macca. MaccoBas 101
XMMHUYECKOTO JIEMEHTA B COCIMHEHUH.

KommuectBo BemectBa. Monb. MonsipHas Macca. B3anMOCBs3b KOJIMYECTBA, MacChl U 4YHCIIA
CTPYKTYPHBIX €IUHHII BeliecTBa. Pacyérel mo popMmynam XMMHUECKUX COCTMHEHUH.

®u3nyecKkue M XUMHUYECKHUE SIBJICHUS. XMMMUECKas peakuus U e€ NpU3HAKK. 3aKOH COXpaHEHHUS
Macchl BEIIECTB. XHUMHYEeCKHe ypaBHeHHs. Kiaccuuranus XUMHUYECKHX peaknuid (COeTUHEHUS,
pasnoKeHus1, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCY0M, MpaBujIaMHi paObOThI B JabopaTopur U npuéMamMu oOpamieHus ¢
nabopaTOpHBEIM 000pYIOBaHUEM, U3YyUCHHUE M OINMCAHWE (PU3MUECKUX CBOMCTB 0Opa3lOB HEOPTaHUYECKUX
BELIECTB, HaOmoAeHue (u3nueckux (IUIaBJICHHE BOCKa, TasHUE JibJja, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAIlUS BOJbI) M XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aUMOJICHICTBUE MeJla C KHCIOTOM) SIBJICHMH, HaONIOJIeHHe M ONHMCAaHHWE MPU3HAKOB MPOTEKaHUs
XMUMHMUYECKUX peakuuil (pa3joXeHHe caxapa, B3aUMOJCWCTBHE CEpHOM KHUCIOTHI C XJIOpHIOM Oapus,
pasznokenune ruapokcuaa meau (1) mpu HarpeBaHnu, B3auMoJIeicTBHE Kese3a ¢ pactBopom coju meau (11),
U3y4YE€HHE CIOCOOOB pa3JieieHHs CMEceil: C IMOMOIIbI0 MarHuTa, (QUIbTPOBaHHE, BbINApUBAHUE,
TUCTWIUISILMS, XpoMarorpadusi, NpOBEACHHE OYMCTKM IMOBAPEHHOW COJIM, HAONIOJIEHUE U OINMCaHUE
pe3ylbTaTOB IPOBEJAECHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MACChl, CO3/1aHHE MOJEeNei
MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHeiilue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucinopoa — aieMeHT B mpocTtoe BemecTBo. HaxoxaeHnue
KHCTIOpO/ia B MpHUpoje, PU3NYECKHe U XUMHUYecKue cBoiicTBa (peakuuu ropenus). Okcunsl. [lpumenenue
kucaopoaa. CrnocoObl NOTyYeHHs! KUCI0po/ia B JIa0OpaTOPUH U MPOMBINITIEHHOCTH. KpyroBopoT kucinopoaa
B npupoze. O30H — aNIOTPONHAS. MOAU(PHUKAIUS KUCIOPOIa.

TenoBoit ahdekT xumMuUeckol peakuu, TEPMOXUMHUUECKUE YPAaBHEHUS, IK30- U SHIOTEPMUYECKHUE
peakiuu. TormBo: yrojib U MeTaH. 3arps3HeHHE BO3/yXa, YCUJICHHE MapHUKOBOTO 3(ddekTa, paspylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT m mpocroe BemiecTBo. HaxoskaeHue Boaopoja B mpupoje, (u3nueckue u
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI noiydeHus. KucioTs! u comu.

MoutsipHbiii 00BEM ra3oB. Pacué€Thl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnueckue cBoricTBa BoAbl. Boma xak pactBoputens. PactBopbl. HacklieHHble 1 HEHACHIILICHHbBIE
pacTBOpbl. PacTBOpUMOCTH BeliecTB B BoJe. MaccoBast 10Ji BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA
BoJbl. OcHoBaHus. Poib pacTBOpOB B MpUpOJe M B JKU3HU 4YeloBeKa. KpyroBopoT BoAbl B MPUPOAE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BO.

Knaccudpukanuss ~ Heopranumyeckux  coenuHeHuil.  Okcugpl.  Knaccuduxauuss ~— OKCHIOB:
cosieoOpa3ymomire (OCHOBHbIE, KHCIOTHBIE, aMPOTepHbIe) U HecosieoOpasyromue. HomeHkIaTypa OKCUIOB.
dusnuecKrue 1 XMMHUUYECKHE CBOMCTBA OKCUIOB. [lomyuenue okcuios.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IIENOYM M HEpacTBOpUMbIE OcHOBaHHSA. HomeHkmnatypa
ocHoBaHui. du3nueckue U XMMUYECKUE CBOKCTBA OCHOBaHUM. [lonyueHrne ocHOBaHUH.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucnot. dusndeckue U XUMHUYECKHUE CBOMCTBA
kucnot. Panx aktuBHoctu metasuioB H. H. bekerosa. [lonyduenue kucnor.

Comu. Homenknatypa cosieid. @u3znueckre 1 XuMUYecKue cBoiicTBa coieid. [losyuenue couneil.

I'eneTnueckas CBSI3b MKy KJIaCCaMH HEOPTaHUYECKUX COEAMHEHUMN.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpe/AeJCHUEe COJepXKaHMUsA KUCIOpoJa B BO3AyXe, IOJydYeHUe, CcoOHpaHUe,
pacro3HaBaHHe U M3y4YE€HUE CBOMCTB KHCIOPOJa, HAOMIOICHHE B3aMMOACHCTBHS BELIECTB C KHCIOPOAOM U
yCIIOBUS BO3HUKHOBEHHUS W TIPEKpalleHHs ropeHus (moxapa), O3HaKOMIIEHHE C 00pasllaMHu OKCHAOB U
ONMCaHHE UX CBOWCTB, MOJIydeHHE, COOMpaHHe, PacliO3HABAaHUE U U3yYEHHE CBOMCTB BOJOpoJa (FOpEeHHe),
B3auMojieiicTBie Bogopoaa ¢ okcugoM wMeau (I1) (BO3MOXXHO HCHONB30BaHME BHUIEOMATEPHAJIOB),
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HabroIeHNe 00paslioB BEIIECTB KOJUYECTBOM | MOJIb, MCCeI0BaHHE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IUM4YHOM PaCTBOPUMOCTBIO, IIPUTOTOBJIEHHE PAaCTBOPOB C OINPEAEIEHHOW MacCOBOM  J0JIei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJbI C MeTaJIaMU (HAaTpUEM U KajblieM) (BO3MOKHO
UCIOJb30BAHME BHJICOMATEPUANIOB), HCCIENOBaHME OOPA3IOB HEOPraHMYECKHX BEIIECTB Pa3THMYHBIX
KJIacCOB, HAONIOJICHHME WM3MEHEHUS OKPAcKH HHIMKATOPOB B PAcTBOPax KHUCIOT W ULIENOYEH, H3ydeHHE
B3auMoeiictBus okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJJIaMU, pPEaKIHi
HEUTpadu3aluy, MOJy4eHHE HEpPAaCTBOPHUMBIX OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JAPYIUM U3
pacTBopa COJIM, PELICHHE SKCIEPUMEHTAIBHBIX 3a7ad N0 TeMe «BaxHellne Kiacchl HEOPraHWYECKHX
COCIMHEHUI.

IHepuonnuecknii 3axon u Ilepuoanueckasi cucreMa xumudeckux 3j1ementos JI. U. MennesieeBa.
Crpoenne aroMoB. Xumuueckasi ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

[lepBple MONBITKM KiIacCUPUKAIMM XUMHUYECKUX dJeMeHTOB. l[loHsATMEe O Tpynmax CXOAHBIX
3JIEMEHTOB (ILEJOYHbIE U IIEIOYHO3EMEIbHbIE METAIIIbI, TAJIOT€Hbl, MHEPTHBIE Ia3bl). DIE€MEHTbI, KOTOpPbIE
00pa3ytoT aMm(pOoTepHBIE OKCUIBI U TUIAPOKCHIBI.

[Iepnoanueckuit 3akoH. Ilepmonmueckass cucrema xumuyeckux diemeHTtoB [l M. Menneneesa.
Kopotkonepuoanast u anuHHonepuoaHas Gopmsl [leproudeckoil cucTeMbl XMMHUYECKUX 1eMeHToB 1. U.
MenpneneeBa. [lepuoast u rpymnmsl. @U3NYECKUN CMBICI TOPAIKOBOIO HOMEPA, HOMEPOB IEPHUOAA U TPYIIIIBI
JJIEMEHTA.

Crpoenue atromoB. CoctaB aTOMHBIX sjiep. M30Tonbl. DnekTpoHsl. CTpoeHHe ANEKTPOHHBIX 000JI04YeK
aToMOB nepBbIX 20 XUMUYeCKUX 371eMeHTOB llepnonnueckoit cucrems! 1. 1. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO JIEMEHTA 10 €ro nojoxxkeHuto B [lepuoauueckoii cucrteme . 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XHMHUYECKHUX OJJIEMEHTOB, METaNIMYECKUX H
HEMETAJTTNYECKUX CBOMCTB MO rpyniam U Mepuoiam.

3nauenue Ilepmoanueckoro 3akoHa u Ileproguueckoil CHCTEMbl XUMHUYECKHX DJIEMEHTOB JUIS
pa3BuUTHs Hayku U ipakTuku. [[. . MeHnneneeB — yd€HbIi U rpakJaHUH.

Xumuyeckasi cBsizb. KoBasneHTHas (MOJsipHAss M HEMOJIAPHAsl) CBSA3b. ODJIEKTPOOTPULATEIHHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucneHusa. OKHCIUTENBHO--BOCCTAHOBUTEIbHBIE peakuuu. [Ipomeccel OKuCIeHUs u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKCnepumenm:

U3ydYeHHe O0O0paslloB BEUIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICHCTBUE THUIPOKCHIA IIMHKA C
pacTBOpaMu KHUCJIOT M ULIENO0YEH, MPOBEIACHUE OMNbBITOB, WIUIIOCTPUPYIOUIUX HPUMEPBl OKUCIUTEIBHO-
BOCCTaHOBUTEJIHHBIX peaKkiuil (ropeHue, peakliuu pa3iokeHHsl, COeTUHEHUS).

Meostcnpeomemmnnie ceasu

Peanu3anus MexXnpeaMeTHbIX CBS3€d NpU M3YYEHHM XHUMHHU B 8 KIJIACCE€ OCYILECTBIISIETCS 4epe3
HCIO0JIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHATUN, TaK M MOHATUH, SBISIOLIUXCA CUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKIIA.

OO011ue ecTeCTBeHHO--HAyUHbIe MOHATUSA: HAyYHBIA (DaKT, TUMOTE3a, TEOPHs, 3aKOH, aHAIN3, CUHTE3,
KIaccuuKanusi, NEePUOAUYHOCTb, HAOIIOJCHHE, OSKCIEPUMEHT, MOAETUPOBAHHE, H3MEpPEHHE, MOJEIb,
SIBJICHUE.

®u3nka: marepus, atoM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOMbI, PaJUOAKTUBHOCTD,
MOJIEKYJa, DSJEKTPUUECKUN 3apsiji, BEIIeCTBO, TeNo, OO0BEM, arperatHoe COCTOSIHHE BEIIeCTBa, Tras,
(buznyecKkue BeIHMUMHBI, SUHUIIBI H3MEPEHHUS, KOCMOC, MJIaHeThI, 3BE3/1b1, CoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEPaIbl, TOPHBIE TOPO/Ibl, MOJIE3HBIE UCKOTIAeMble, TOTIUBO,
BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo m XumMH4ecKasi peakuust

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux smeMmeHToB JI. WM. Menpaeneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHMM CBOWCTB XMMMUYECKHUX DJIEMEHTOB IEPBBIX TPEX
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[EPUOJIOB, Kalus, KaJIbLUHs U UX COCIMHEHUN B COOTBETCTBUU C MOJIOKEHUEM AIEMEHTOB B [lepuoanueckoi
CHUCTEME U CTPOEHUEM MX aTOMOB.

Crpoenue BelecTBa: BUAbI XUMUYECKON CBS3U. THUIMBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Krnaccudukanuss ¥ HOMEHKJIATypa HEOPTaHUYECKHX BEIIECTB. XHWMHUYECKHE CBOICTBA BEIIECTB,
OTHOCSILIUXCS K Pa3JIMYHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHUM, T€HETUYECKas CBA3b HEOPraHUYECKHX
BEIIIECTB.

Knaccudukamuss XUMHUYECKUX pEaKIUd [0 pa3IUYHBIM TpU3HaKaMm ([0 YHUCIy U COCTaBy
YYacTBYIOIIMX B PEAKIUH BEHIECTB, IO TEIUIOBOMY 3(PQeKTy, MO H3MEHEHHUIO CTCICHEH OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB, MO OOpaTHMOCTH, IO YYacTHIO Karajau3aTtopa). DK30- U DHIOTEPMHYECKHE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTHe 0 cCkOpOCTH XUMHUYECKOW peaknuu. [loHATHEe 00 0OPATUMBIX M HEOOPATUMBIX XUMUYECKUX
peakuusax. [IoHSATHE O TOMOTEHHBIX M TeTepOoreHHbIX peakuuax. [lonstue o karanmze. [lowsatne o
XUMHYECKOM paBHOBeCHH. DaKTOPhI, BIMSIOIMIME HA CKOPOCTh XUMHYECKOW PEAKIMU W TMOJOKEHUE
XUMHYECKOTO PABHOBECHS.

OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC peakuuu, AIEKTPOHHBIN Oaytanc OKHCJIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CoCTaBlIeHHE YpaBHEHUU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUNA C
WCIIOJIb30BAHUEM METO/Ia AJIEKTPOHHOTO OaaHca.

Teopust >MEKTPOTUTHUUECKON TUCCOUMALMU. ODJIEKTPOJHUTHI U HEAIEKTPOJUTHI. KaTHOHBI, aHHOHBI.
MexaHn3M JHUCCOLMAIMUA BEIIECTB C PA3IUYHBIMU BUJAMH XUMHUYECKOW CBs3U. CTENEHb IUCCOLUALNU.
CunbHbIe U c1a0ble JIEKTPOIUTHI.

Peakuun wuoHHOro oOMeHa. VYCIOBUS NPOTEKaHUS peakuii HOHHOTO OOMEHa, IIOJIHbIE W
COKpaIll€HHbIE HOHHBIE YpaBHEHUs peakiinii. CBOMCTBA KUCIOT, OCHOBAHUM M COJIEN B CBETE MPEIACTABICHUI
00 2JIEKTPOJIMTHYECKON Jucconuanii. KadecTBeHHbIe peakiiny Ha HOHBL. [oHATHE O THAPOIN3E CONCH.

Xumuueckuil IKCnepumenm:

O03HAaKOMJIEHHE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HeMeTauloB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATpPHUs), HCCIECIOBAHWE 3aBHCHUMOCTH
CKOPOCTHM  XMMHYECKOM  peakuMd OT  BO3ACHUCTBHUS  pa3iMyHBIX  (AKTOpPOB,  HCCIEIOBaHHE
ANIEKTPOTIPOBOIHOCTH PACTBOPOB BEILIECTB, MpoIlecca JUCCOLUALMN KUCIOT, 1Iel04Yei U coyieit (BO3MOXKHO
HCIOJIb30BAHME BHJIEO MATEpUAIOB), MPOBEICHHWE OMNBITOB, WILIIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS
peakuuii uoHHOro oOMeHa (oOpa3oBaHHME OCajka, BBIIEICHHE Ta3a, 00pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPUMEPhl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  peakiuil  (FOpeHHe,  peakiuu
pa3noKeHus, COeTMHEHUS ), paclio3HaBaHUE HEOPraHUYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEaKIIMii
Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTasiibl M UX COeAUHEHUS

OOmas xapakrepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTENeHU
okucienusa. Ctpoenue u (GU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — raJIoreHOB. XUMUYECKUE CBOMCTBA Ha
npuMepe xJiopa (B3aUMOJICHCTBUE C MeTallaMHu, HeMeTalUlaMH, mienodaMu). XiopoBogopond. CoinsHas
KHCJIOTa, XMMHUYECKHME CBOWMCTBa, IOJydYy€HHE, INpUMEHEeHHe. JlelicTBHE XJiopa M XJIOPOBOJOPOJA Ha
OpraHu3M 4ejoBeka. BaxkHeillne XJIOpUIbl U UX HAXOKICHHUE B IPUPOJIE.

Obmas xapaktepuctuka sneMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpPHBIE
crenenn okucieHus. CTpoeHwe U (U3UYECKHE CBOICTBAa MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTponHsie MOAU(UKAIIMN KUCIOPOJa U cepbl. XUMHUECKHUEe CBOHCTBa cepbl. CepoBOOpOI, CTPOCHHE,
¢busznueckne U XUMHYecKHe cBoicTBa. OKCHUIBI Cepbl KaK MPEICTaBUTENM KHCIOTHBIX OKcuaoB. CepHas
KHCTOTa, (U3MUEeCKHUe U XUMHUYEeCKHe CBoiicTBa (OOImIMe Kak TpPEeJCTaBUTENs Kiacca KUCIOT H
cnenuduueckue). XMMUUYECKHE PEaKkllnu, JIeKallle B OCHOBE MPOMBIIIIEHHOTO Croco0a MoJIydeHus: CEpHOH
kucnothl. [Ipumenenne cepHoit kucnotel. Conu cepHOI KMCIOTHI, KAYEeCTBEHHAs PeaKIlHsl Ha Cylb(ar-HoH.
Haxoxnenune ceppl u €€ coeaMHEHUMN B npupoJe. XHMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl
COCIMHEHUSIMU  Cepbl (KUCIOTHBIC JOXKIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLECHHUS.



OOmas xapakrepucTtuka 3eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
CTETIEHH OKHUCJICHUSA. A3OT, paclpoCTpaHEHHE B MpHUpPOJAE, (PHU3HMUECKHE U XUMHUYECKHUE CBOMCTBA.
KpyroBopor asora B mpupojge. AMMHAK, ero (HU3NYECKHE U XUMHUYECKHE CBOMCTBA, MOJIY4YCHHUE H
npuMeHenrne. Conu aMMOHMSA, MX (U3WYECKHE W XMMHUYECKHE CBOWCTBA, NpuMeHeHue. KadecTBeHHas
peaknyus Ha MOHBI aMMOHHUS. A30THAs KUCIIOTa, €€ MoJlydeHHe, (PU3NYeCKHe U XUMHUYECKHUE CBOWCTBA
(oOmme Kak mpeAcTaBUTENs Kiacca KUCIOT M cnenuduyeckue). Vcrmoib30BaHHE HUTPATOB U COJeH
aMMOHHUSI B KayeCTBE MHUHEPAIBHBIX YAOOpeHH. XWMHUYECKOE 3arps3HeHHE OKpYKAIoMmeH Cpesl
COCIMHEHUSIMH a30Ta (KHUCJIOTHBIE JOXKIH, 3arpsi3HEHHE BO3AyXa, MOYBBl U BoJoéMoB). dDocdop,
aymoTponHble Mojupukanuu (ocdopa, duszndeckue u xumudeckue cpoiictBa. Okcun docdopa (V) u
dochopHas kucioTa, (PpU3NUECKHE W XUMHUYECKHE CBOWCTBA, mosydeHue. Vcmosib3oBanue QocdaTtoB B
Ka4eCcTBE MUHEPAIBbHBIX YIOOPECHUH.

Oo6mas xapakrtepuctuka 3eMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTENEHHU OKUCIICHUS. YTIEpOoJ, alIOTPONHbIE MOIU(UKALIUU, PaCpOCTPAaHEHHE B MPUPOAE, (PU3NUYECKUE U
XUMHUecKue cBoiicTBa. Ancopbuus. KpyrosopoT yrieposaa B npupoae. Okcupl yriepoaa, ux pusnueckue
U XMUMHYECKHE CBOICTBA, NCWCTBHE HA JKUBBIC OPraHU3MBI, TOJYYCHHE W TPUMEHEHHUE. DKOJOTHUYECKHE
mpoOsieMbl, CBs3aHHBIE C OKcuaoMm yriepoda (IV), rumore3a TII00AJIBHOTO TOTEIUICHUS KJIMMaTa,
MApHUKOBBINA dPQEKT. YTOIbHAs KUCIOTA U €€ COJIM, NX (PU3NIECKUE M XUMHUECKHE CBOMCTBA, IOITydYeHUE H
npuMeHeHne. KauecTBeHHast peakuus Ha KapOOHAT-HOHBI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIHUIIMHE,
MIPOMBIIIIICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHaYaNbHBIC TIOHITHS 00 OPraHWMYECKUX BEMIECTBAX KaK O COSNMHEHHSX yriiepoaa (MeTaH, 9TaH,
STHJICH, alleTHIICH, 3TaHOJ, TJIMIEPUH, YKCYyCHas! KucaoTa). [IprupotHbIe MCTOYHUKH YTIIEBOJIOPOIOB (yrob,
MPUPOAHBIN Ta3, He(Th), MPOAYKTHI UX MepepaboTku (OeH3UH), UX poJib B OBITY W MPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJOTHMYECKHN BaXKHBIX BEIIECTBAX: KHUpaX, OeIKaX, yrJIeBOJax — M MX POJIA B )KU3HU YEITOBEKa.
MarepuanabHOE €IMHCTBO OPTaHMYECKUX M HEOPTraHWIECKUX COCTMHEHH.

Kpemuwnii, ero ¢usndeckne M XMMHYECKHE CBOWCTBA, TMOJIydeHHWE W TpuMeHeHue. CoennHeHUus
KpeMHHs B mipupoje. O6mue npeacrasinenus 00 okcuae kpemuus (1V) u kpemuueBoit kuciaore. CUITMKATHI,
UX UCIOJIb30BaHHWE B OBITY, B NPOMBILIUICHHOCTH. BakHeWIlne CTpPOUTENbHbIE MaTepuajbl: KepaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, jkene300eToH. [Ipobiempl 6€30MacHOTO UCTIOIB30BAHMS CTPOUTEIHHBIX MAaTEPHAIIOB
B IIOBCETHEBHOM XU3HU.

Xumuueckuil IKcnepumenm:

u3yueHue oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOM KHCIOTBHI, MpPOBEJICHUE
KaueCTBEHHBIX pPeaKlUii Ha XJIOPHUI-UOHBI U HAOIIOJICHHE MPU3HAKOB MX MIPOTEKAHHUS, OMBIThI, OTPasKaoLI1e
¢busznueckue M XUMHYECKHE CBOWCTBA TajOre€HOB U HX COEJMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), O3HAKOMJIEHUE C OOpa3lamMu XJOPUIOB (TaJIOT€HUIOB), O3HAKOMJIEHHE C 0OpasliaMu
ceppl U €€ COeAMHEHUAMHU (BO3MOXHO UCIOJIb30BAaHUE BHICOMATEPUAIOB), HAOIIOJEHUE TIpolecca
oOyrnuBaHUs caxapa MOJ JCHCTBHEM KOHIIEHTPHUPOBAHHOM CEPHOM KHUCIOTHI, HU3y4E€HUE XHUMHUYECKUX
CBOMCTB pa30aBIIEHHOM CEpHOIN KHUCIOTHL, IMPOBEIECHUE KAUeCTBEHHOM peakluu Ha Cynb(par-uoH H
HaOIo/IeHNe MpU3HaKa e€ MPOTEeKaHUs, 0O3HAKOMIIEHHE ¢ (PM3UYECKUMU CBOMCTBaMU a30Ta, (ocdopa u ux
coeMHEHUN (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEpUAIOB), oOOpa3lamMu a30THBIX U (PochOpHBIX
ynoOpeHuii, mnonydeHwe, cOOUpaHUEe, paclo3HAaBaHWE U M3YYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX peakiuii Ha HOH aMMOHUs U ¢ocar-uoH U UIyYEeHUE MPU3HAKOB HUX NPOTEKAHWS,
B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPUANIOB), H3yYCHHE MOJeIe KPUCTAJUIMYECKUX pemeéTok anmasza, rpadurta, QymiepeHa,
03HAKOMJIEHHE C TMPOIIECCOM aJCOPOIMN PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIIEM M YCTPOUCTBOM
IIPOTHBOra3a, MoIy4yeHue, cooupaHue, paclo3HaBaHUEe U U3yYeHHE CBOMCTB YIIIEKUCIIOTO ras3a, IpoBeJIeHHE
KaueCTBEHHBIX peakuuid Ha KapOOHAT W CHIMKAT-HOHBI W H3y4eHHE TMPU3HAKOB HX MPOTEKAHUS,
O3HAKOMJICHHE C TPOAYKIUEH CHUIMKATHOW MPOMBIIUICHHOCTH, PEUICHHE JKCIEPUMEHTATIbHBIX 3a7ad 0
TeMe «BakHelIne HeMeTaulbl U UX COSAMHEHUS.

MeTtanjibl 1 UX COeTMHEHHS



OOmasi XapakTepUCTUKa XUMHUYECKUX JJIEMEHTOB — METaUIOB HAa OCHOBAHWU WX TIOJIOKEHUS B
[lepuoaunueckoit cucreme xummuueckux snemeHtoB J[. M. MenneneeBa u crpoenust aromoB. CtpoeHue
METaJUI0B. MeTaynyeckasi CBsI3b M METAJNIMYECKasi KpUCTAJUTMUecKas: peléTka. DIeKTPOXUMHUUECKUH psijl
HanpsDKeHUH MeTaisioB. Pu3nyeckue M XUMHUYECKHE CBOMCTBa MetaiwioB. OOmmMe crnocoObl MOydeHus
MeTtayuioB. [ToHSTHE O KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI X OT KOppo3uu. CIuiaBsl (CTalb,
9YyT'yH, JIOPATIOMUHUHN, OpPOH32) U UX IPUMEHEHUE B OBITY U TIPOMBIIIIICHHOCTH.

[[leounble MeTamnbl: noJiokeHue B llepuonnueckod cucreme XuMmudeckux snemeHtoB J[. .
MenpeneeBa, CTpOCHHE UX aTOMOB, HaxokJeHue B mpupoje. dusmyeckue u XUMHYECKUE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATPUS U Kaius. [IpuMeHeHne 1meI0uYHbIX METaIOB U
HX COCMHECHUM.

[[lesiouyHO3EMENBHBIE METAUIBl MarHuid M KalblMil: MoJjiokeHue B Ilepuoamueckoil cucreme
xuMuueckux 3eMmeHToB J1. 1. MenneneeBa, CTpO€HHE UX aTOMOB, Hax0XAEHUE B Ipupoie. Pusnueckue u
XUMUYECKHNE CBOWCTBA MAarHus W Kaibllus. BakHeimme coeMHEHUs! KalbIUs (OKCUI, TUAPOKCHU]I, COJH).
JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

AmomuHnil: nonoxenue B Ilepuomnueckont cucreme xummudeckux snemeHToB . M. Menpaeneesa,
CTPOEHHE aToMa, HaxOXJeHue B npupojie. Du3nveckue U XUMUYECKUE CBOMCTBA amfoMUHUA. AMGBOTEpHbIE
CBOMCTBA OKCHJIA U THAPOKCHIA AITFOMUHUSL.

Kenezo: nmomoxenune B Ilepunomnueckor cucreme xumuyeckux snemeHToB JI. WM. Menpaeneesa,
CTPOCHHE aToMa, HaxoXAcHHe B mpupojae. dusnueckne W XUMHUUYECKHE CBOMCTBa kene3a. OKCHIBI,
ruapokcuabl u conu xenesa (1) u xxenesza (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuil IKCnepumenm:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUVIOB M CIUIABOB, HMX (PH3WYECKUMH CBOMCTBAMHU, H3YYCHHE
pe3ynbTaTOB KOPPO3WU METALIOB (BO3MOXKHO HCIIOJIB30BAaHHME BHICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KajJbIlMsg W HATPUS C BOJOW (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
HCCIIeIOBAaHUE CBOMCTB YKECTKOM BOJIBL, MTpOLIecca TOPEHHUS Keje3a B KUCIOPo e (BO3MOXKHO UCIIOJIb30BaHKE
BUJIEOMATEPUANIOB), TPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX pEaKIUil Ha HWOHBI: MAarHus, KaJbLUs,
amromMuHusi, 1uHKa, skeneza (1) m xemeza (I1l), memu (Il), HabGmomeHwe u ommMcaHWE MPOIIECCOB
OKpalllMBaHUs IJIAMEHU MOHAMM HATpUs, KaJlusg U KaJblus (BOZMOKHO HMCIIOJIb30BaHHE BUEOMATEPUAOB),
uccienoBaHue amQpOTEpHBIX CBOICTB THUIPOKCHIA ATIOMUHUS U THAPOKCHAA IIMHKA, pelIeHue
JKCIIEPUMEHTAIIBHBIX 337a4 110 TeMe «BakHelnme MeTaibl U X COTUHEHUS.

XuMHUS U OKpYKaKIIas cpena

BemectBa u Marepuansl B HOBCEHEBHOM KM3HU 4eJIOBEKa. be3omacHoe MCMOIb30BAHUE BELIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMOIIb MPH XMMHUYECKHUX OKOTaX U OTPABICHUSIX.

XuMHYecKoe 3arpsA3HeHHe OKpyKarollel cpenbl (ImpeeiibHas J0MyCTUMAasi KOHIIEHTpAIHs BEIIEeCTB,
nanee — [1/1K). Ponb XuMuu B perieHUH 3KOJIOTHYESCKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJIUMEPHBIE MAaTEpUaJIbl).

Mescnpeomemmnule ceasu

Peanuzamnus MexnpeaMeTHbIX CBs3ed NpU M3YYEHHM XUMHHM B 9 Kilacce OCYILECTBIISIETCS 4epe3
MCIO0JIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUMU, SIBISIFOIIUXCS CHUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIN (pakT, rumoresa, 3aKOH, TEOPHUS, aHAIN3, CHHTE3,
KiaccuguKanusi, NEepPUOAUYHOCTb, HAOIIOJCHHE, SKCIEPUMEHT, MOAECTUPOBAaHUE, H3MEPEHHE, MOJIeNb,
SIBJICHUE, TAPHUKOBBIN 3(h(PEeKT, TEXHOTIOTHsI, MaTepUAIIbI.

®dusnka: marepus, atoM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOMbI, PaJUOAKTUBHOCTD,
MOJIEKYJa, IEKTPUUECKUN 3apsijl, TPOBOJIHUKHU, TTOTYIPOBOAHUKH, UIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHHE BEIEeCTBA, ra3, pacTBOP, PACTBOPHUMOCTh, KPUCTAJIINYECKas peniéTka,
CIUIaBbl, (PM3UYECKHE BEITUYMHBI, €IUHHIIBI M3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3MIBI,
Connue.



buonorusi:  ¢dorocuHTe3, apIxaHue, Ouwocdepa, OSKOCHCTEMa, MHHEpaJbHBIE  YHOOpEeHHS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, IMTATEJIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE MOPOIBI, TIOJIE3HBIC HCKOMIAEMbIE, TOTLTHUBO,
BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA NPOT'PAMMBLI IIO XUMHUU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMyHOCTHBIE PE3YJBTAThl OCBOCHHS MPOTPaMMBbl OCHOBHOTO 0OIIero oOpa3oBaHUsSI JOCTHUTAIOTCS B
xone OOy4eHHs XUMUH B EIMHCTBE Y4YeOHOW M BOCIHTATEIBHON [ESATEIBHOCTH B COOTBETCTBHH C
TPAIUITMOHHBIMH POCCUUCKUMU COITUOKYIBTYPHBIMHA M JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMH, MPUHSATHIMU
B 001IeCTBE MMPaBHJIaMH U HOPMaMH MTOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaAMOTIO3HAHHUS, CAMOPAa3BUTHS
U COLMATIU3aLUU 00yJaroIuXCs.

JIMYHOCTHBIE PpE3YNIbTAaThl OTPaKalOT TOTOBHOCTh OOYYAIOLIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN M pacIIMpPEHHUE OIbITa ACSATEILHOCTH HAa €€ OCHOBE, B TOM YHUCIIE B
YJacTu:

1) mnaTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHYECKOMY M HAyYHOMY HACJIEIUIO,
MOHUMAaHMs 3HAYEHUS XMMHUYECKOM HAyKH B JKM3HM COBPEMEHHOIO OOIeCTBa, CIOCOOHOCTHU BIa/ETh
JOCTOBEpHON MH(POPMAIIHEH O TIEPETIOBBIX JOCTIKCHHUSIX W OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XWMHH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOIr0 BOCIIUTAHMSA:

MIPEJICTaBICHHUS] O COIMAIbHBIX HOPMaxX M MpaBUaX MEXKIMYHOCTHBIX OTHONIEHUH B KOJUIEKTHBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIICIOBATEIHCKON, TBOPUECKOM
U JPYTUX BUAAX AESITEIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOMN JIEATEIBHOCTH NP BHITIOTHEHUH
y4eOHBIX, MO3HABATENbHBIX 3a/1a4, BBINOJHEHUH XUMHYECKUX OSKCIEPUMEHTOB, CO3/JaHUU Y4EOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO U B3aUMOIIOMOIIM B MPOIECCE ITOM y4eOHOU IesITeNbHOCTH,
TOTOBHOCTH OIICHMBATh CBOE TMOBEJEHHE M MOCTYNKH CBOMX TOBapHIIEH C MO3UIIMH HPAaBCTBEHHBIX U
MIPaBOBBIX HOPM € YYETOM OCO3HAHMSI TTOCIIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHPOBO33PEHYECKUE TMPEACTABICHUS O BEHIECTBE M XUMHUYECKOM pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTaBISIOLIME OCHOBY I MOHUMAHHS CYIIHOCTH HAay4dHOUH
KapTUHBl MUpA, MPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIbI, B3aUMOCBS3IX
YeJloBeKa C MPUPOTHOM Cpesioil, O poJid XUMHHU B TO3HAHUH STUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTHUBBI, HAIIPABIICHHbIE HA MOJYY€HHE HOBBIX 3HAHHUI 10 XUMUHU, HEOOXOJIUMBIE
s oO0bscHeHUsT HaOJIIOAaeMbIX NIPOLIECCOB W SBJICHWM, TMO3HaBaTeNbHOM, WH(DOPMALIMOHHOW U
YUTATEIbCKON KYyJAbTYphl, B TOM 4YHCIIE HABBIKOB CaMOCTOSITENIbHON paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMHU CPEJICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4eHHI0 U TMO3HAHHIO, JII0OO3HATENLHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHOM U HCCIEAOBATEIbCKOM JIEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

4) popMuUpOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IEHHOCTU >KHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbIO, YCTAaHOBKH Ha
3I0pPOBBIM 00pa3 >KWM3HU, OCO3HAHWE TOCIEACTBUNA W HENPUATHE BPEAHBIX HpPHUBBIYEK (YHOTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOIIO/ICHUS MpaBHJl 0€30MacCHOCTU MpU OOpaIleHuH ¢
XMUMHYECKUMHU BEIECTBAMU B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPaKTHYECKOMY U3y4eHHUIo Mpodeccuili U TpyAa pa3IuyHOrO pojJa, YBOKEHUE K TPYAY H
pe3ynbTaTaM TPYAOBOH AESATENbHOCTH, B TOM 4YHCIIE HAa OCHOBE NPUMEHEHHUsI MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAaHHBIH BBIOOP WHIUBUAYAIBHONW TpPAaeKTOPUH TPOJOJDKEHUS OO0pa3oBaHUs C  YUYETOM
JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTU K XMMMHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIIEIIHOM
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npo(hecCHOHANBPHON JESITEIBbHOCTH W Pa3BUTHSI HEOOXOJMMBIX YMEHHH, TOTOBHOCTH AJalTUPOBATHCS B
npoeccuoHaIbHOU cpeie;

6) IKOJIOTHYECKOT0 BOCTIUTAHHUSI:

HKOJIOTUYECKHU I1eJIeco00pa3Hoe OTHOUICHHE K MPUPOJE KaK MCTOYHHMKY JKM3HHM Ha 3emiie, OCHOBE e
CYIIECTBOBaHMs, NOHUMAaHHWE IIEHHOCTH 3J0pOBOro M Oe3omacHOro oOpas3a KHU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DPM3NYECKOMY U MICUXHUYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOICHUS
npaBui1 0€30TaCHOTO MOBEICHHSI TP paboTe C BEIECTBAMH, a TAK)KE B CUTYALUAX, YIPOKAIOUINX 37I0POBBIO
¥ YKU3HMU JIIOJICH;

CIOCOOHOCTH TPUMEHSTH 3HaHUS, TOJydaeMble TpPU HW3YYCHHHM XHMHHU, IS PEUIeHHs 3ajad,
CBSA3AHHBIX C OKPYXKaloIEeld IPUPOJHOM CpENOW, U IOBBILIEHUS YPOBHS DSKOJIOTMYECKOW KYJIbTYpHI,
0CO3HAHMA TI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIeM U IMyTel MX PEIICHUs MMOCPEJICTBOM METOJIOB
XUMHUH, OKOJOTHMYECKOIO  MBIIIJIEHUS, YMEHUS  PYKOBOJACTBOBAaTbCA MM B  IIO3HABaTEIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTanpeaMeTHBIX Pe3y/lbTaTOB BBIIEISIIOT 3HAUMMBIE JJ11 (POPMUPOBAHUS MUPOBO33PEHHUS
oOlieHay4Hble MOHATHS (3aKOH, TEOpHs, NMPHUHILMII, TUHOTe3a, (akT, CUCTeMa, MPOIECC, SKCIEPUMEHT U
Jpyroe.), KOTOpble UCHOJb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MpeIMeTax M MO3BOJISIOT Ha OCHOBE
3HAHMW U3 3THX NpPEeIMEeTOB (OPMUPOBATH MPEACTABICHHE O LEIOCTHOW HAydHOW KapTHHE Mupa, U
yYHHUBEpcaJbHble Yy4eOHblE NeHCTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYIATHBHbBIE), KOTOPHIE
obecrieunBaroT (PopMHpPOBaHHE TOTOBHOCTHM K CAMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYLIECTBICHUIO
y4eOHOM 1eTEIbHOCTH.

Ilo3HaBaTebHBIE YHMBEPCAJbHbIE YUeOHbIE 1eHCTBHS

ba3oBble joruyeckue a1eiicTBUsA:

YMEHUS HUCIIOJIb30BATh MPUEMBI JJOTUYECKOTO MBIIIJICHHS IIPU OCBOCHNUH 3HAHMI: PACKPBIBATH CMBICI
XMUMHYECKUX TMOHATUHN (BBIACNATHh MX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTHMMH
MOHATHUSIMHU ), UCIIOJIB30BATh MOHSTUA [T OOBSICHEHUS OT/IENbHBIX (DAKTOB U SIBICHUH, BEIOMPATh OCHOBAHUS
U KpUTEpUU [ KiIacCU(PUKAIUU XUMHUYECKUX BELIECTB M XHUMHUYECKUX peakiui, YCTaHABJIMBATb
MPUYMHHO-CIIEJICTBEHHbIE CBSA3M MEXIy OOBEKTaMU M3Y4YEHHs, CTPOUTH JIOTMYECKUE PaCCYKIACHUS
(MHAYKTUBHBIE, TETYKTUBHBIE, IO aHAJIOTHH), JIeJIaTh BHIBOJbI U 3aKIIOYCHHUS,

yMEHHE TPHUMEHATh B TpoOIecce TO3HaHMUS TMOHATUS (IpeaIMEeTHble U  MeETallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCIOIb3yeMbIE B XUMHUHU, IPEOOPa30BBIBATH HIMPOKO MPUMEHSIEMBIE B
XUMHH MOJICNIbHBIE TMPEACTABICHUS — XUMHUYECKHI 3HaK (CMMBOJI 3JIEMEHTA), XUMH4Yeckas (opmyrna u
YpaBHEHHE XUMUYECKOM peakiuu — MpH pEelIeHUH YyueOHO-TI03HABATEIbHBIX 3aJad, C Y4ETOM ATHUX
MOJIENIBHBIX MPEICTABICHUH BBISBISATh U XapaKTepU30BaTh CYIIECTBEHHbIEC MPU3HAKH U3y4aEeMbIX OObEKTOB
— XMMHYECKHX BEIIECTB M XHMHUYECKUX peaKIUil, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NPUUYHUHHO-
CJIE/ICTBEHHBIE CBSI3HM U MPOTHUBOPEYUS B U3y4a€MbIX ITPOLECCAX U SABJICHUSX.

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

YMEHHUE HCIIOJIb30BaTh IOCTABJICHHBIE BOMIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI MO MMPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXICHHUIA,

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPraHu3alldd M MPOBEIACHHUIO  YUYEHHYECKUX
SKCIEPUMEHTOB, YMEHHE HAOIIOIATh 32 XOJOM IMPOIIECCa, CAMOCTOSATEIHHO MPOTrHO3UPOBAThH €ro pe3ybTar,
dbopmynupoBath 00001IEHUS U BBIBOJBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIEIOBAHUS, COCTABISATh
OTYET O TPOJICITAHHON padoTe.

Padora ¢ undpopmanueii:

yMEHHE BBIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH WH(GOPMAIIUIO PA3TUYHBIX BUIOB U (opMm
MPEACTABICHUS, MOJYyYaeMyK0 M3 Pa3HbIX HCTOYHUKOB (HAy4yHO-TIOMYJSpHAs JUTepaTypa XHMHUYECKOTO
COJIep’KaHus, CIpaBOYHBIE MOcoOUs, pecypchl VHTepHETa), KPUTHYECKH OIICHUBATh MPOTHBOPEUYUBYIO U
HE/I0CTOBEPHYIO HH(POpMAIIHIO;

YMEHHE TMPUMEHATh pPAa3IMYHbIE METOJbl M 3alpochl MPH MOUCKEe W oTOope uHbOpMaluu U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJWMBIX [UIsl BBITIOJHEHHUS Y4YEOHBIX ¥ TO3HABATENBHBIX 33134
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OTpeNeIEHHOT0  TUMNA, MNPHOOpEeTEeHHWe OmbiTa B  O0OJACTH  UCHOJB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYPOH aKTUBHOIO MCIOJb30BAaHUS Pa3IMUHBIX IOUCKOBBIX
CHCTEM, CaMOCTOSITENIbHO  BBIOMpATh ONTHUMAIBbHYIO (QOpPMY MpEACTaBICHUS HHPOPMALUH |
WLTIOCTPUPOBATH pelIaeMble 33Ja4i HECTIOXKHBIMU CXeMaMH, AUarpaMMamMu, JpyruMu GopMaMu rpaguke u
AX KOMOMHALIUAMU;
YMEHHUE UCITOJIb30BaTh U aHAJIM3UPOBAThH B IpoIecce YUeOHOH M MCCIIEAOBATEIBCKON EATEIbHOCTH
MHPOpPMAIMIO O BIUSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3SiCTBA W TPAaHCIOpPTa HA COCTOSTHHE
OKpYKaroLEel NPUPOTHON CPEBI.
KoMMmyHukaTuBHBIe YHUBepcalbHbIe yYeOHbIe JelCTBUSA:
YMEHHMS 33/1aBaTh BOIPOCH! (B XOJA€ Auaiora u (WiM) JUCKYCCUH) MO CYIIECTBY OOCYXAaeMON TEMBI,
(bopMynHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOHEHUS MPEITI0KECHHON 3a1a4u;
YMEHHSI OPEJCTaBISITh IOJYYEHHbIE pPE3YJAbTaThl I103HABATEIBHOW JEATENBHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTax; JejaTh IPE3EHTALUI0 pPEe3ylIbTaTOB BBIIIOJHEHUS XUMHUYECKOTO HSKCIIEPUMEHTA
(J1abopaToOpHOTO OTBITA, JIAOOPATOPHOU PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);
yMEHHSI Y4eOHOTO COTpYyJHMYECTBA CO CBEPCTHUKAaMHU B COBMECTHOW IO3HABAaTEIbHOU W
HCCIIEIOBATENIbCKON JIETEIbHOCTH TPH PELIEHUH BO3HUKAIOIIMX Npo0JieM Ha OCHOBE y4yéTa OOLIuX
MHTEPECOB U COIIaCOBaHUS MO3UIMN (00CYXAEHUS, 0OMEH MHEHUSIMH, «MO3TOBbBIE IITYPMBbD», KOOPUHALINS
COBMECTHBIX JIEMCTBUIL, OTIpe/iesieHne KPUTEPUEB MO OLIEHKE Ka4eCTBA BHIIIOJHEHHON padOThI U JpyTHe).
PeryasiTuBHble yHUBepCcabHbIC YUeOHBIE 1eHCTBHSA:
YMEHHE CaMOCTOSATENbHO OIpeaeisTh LEIu JeSATeNbHOCTH, IUIaHUPOBaTh, OCYIIECTBIIATH,
KOHTPOJMPOBaTh U NIpU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTENBHOCTb, BBIOMpaTh Hauboiee
a¢hdexTuBHBIE CMOCOOBI pelIeHUs] YUeOHBIX M TIO3HABATEIBHBIX 3aJ71a4, CAMOCTOSTEIBLHO COCTABISATH WIIU
KOpPPEKTUPOBATh MPEUIOKEHHBIA AJITOPUTM JEHCTBUN NPHU BBIITOJHEHUM 3alaHUM C YYETOM IOIYYEHUS
HOBBIX 3HaHHUI 00 M3y4aeMbIX 0ObEKTaX — BEIIECTBaX M PEAKIUIX, OLIEHUBATH COOTBETCTBHE MOJIYyUYEHHOTO
pe3ynbTaTa 3asBJIICHHOM LEIW, YMEHUE HCIOJIb30BaTh M AHAIMW3UPOBATH KOHTEKCTHI, Mpe/jiaracMble B
YCIIOBUHM 3aJJaHU.
HNPEAMETHBIE PE3YJIbTATDBI
B cocraBe mpenMeTHBIX pe3y/lbTaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJEp>KaHUs, YCTAaHOBJIEHHOTO
naHHOM (enmepasibHOM pabodveil mporpamMMoi, BBIIETSAIOT: OCBOSHHBIC OOYYarOIIMMUCS HAyIHBIC 3HAHMS,
YMEHHS U CIOCOOBI IEHCTBUH, crienu(uueckue Uisl TpeaMeTHOW 00IacTH «XUMHUSD», BUIBI JESATEIbHOCTH
[0 TIOJYYEHUI0 HOBOTO 3HAHUS, €r0 HMHTEpHpeTaluy, NpeoOpa3oBaHUI0 W NPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.
K xonmy oOyueHus B 8 kiiacce mpeaMeTHbIE Pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa’KaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:
® PaCKpbIBaTh CMBICII OCHOBHBIX XWMHMUYECKHX HOHSATHUN: aTOM, MOJIEKYJd, XWUMHYECKHH 3JIEMEHT,
MIPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOHAs), BaJCHTHOCTD,
OTHOCHTEJIbHAs aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JI0JiI XMMHYECKOTO 3J€MEHTa B COCAMHEHHM, MOJSPHBIA OO0BEM, OKCHI, KHUCIOTa,
OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHHUS, XUMHUYECKas peaklus,
KJacCU(UKAIUsl Peakiil: peakuuu COEAWHEHHUS, PEaKIUH Pa3NOoKEHUs, peaklUd 3aMeleHus,
peakiuu 0OMeHa, SK30- U SHAOTEPMHUYECKHE PEaKIUu, TEIUIOBOU 3PQEeKT peakiuu, siApo aroma,
AIIEKTPOHHBIN CJION aToMma, aToMHas opOuTajb, paJuyc aroMa, XUMUYecKasl CBs3b, MOJSpHAs U
HEMOJISIpHAsi KOBAJICHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KATUOH, aHUOH, PAacTBOP, MaccoBas I0Jis
BEIIECTBA (IIPOLIEHTHAs! KOHIIEHTPALMs) B paCTBOPE;

® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATHH W MPUMEHSTh 3TH NOHATHUS MPHU
OTMCAHNU BEUIECTB U UX NIPEBPALLECHUN;

® IICTIOJIb30BATh XMMHUYECKYI0 CHMBOJMKY JJIsi COCTaBieHHUs (opMyn BEIIECTB M YypaBHEHHM
XUMUYECKUX PEAKIUN;

® OTIpE/IENATh BAJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb OKHCICHHS
SJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIICKHOCTh BELIECTB K OIpPEIeIEHHOMY KIIAcCy
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coeMHeHUH mo GopMyliaM, BUJ XUMHUYECKON CBs3M (KOBAJICHTHAS W MOHHAs) B HEOPTaHUYECKHUX
COC/IMHECHUSIX;

e packpbiBaTh cMmbIci [lepuommueckoro 3akona . M. MenneneeBa: JEMOHCTPUPOBATH IMOHHUMAHUE
MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX OJJIEMEHTOB OT UX IIOJIOKEHHUS B
[leproauueckoii cucteMe, 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO y4E€HMsI, 3aKOHa ABOraipo;

® ONIMCHIBATh M XapaKTepPU30BaTh TaOMU4HYI0 Qopmy I[lepuoandeckoil CHCTEMBl XHUMHUYECKUX
JJIEMEHTOB: pa3jMuaTh MOHSITHS «TJIaBHas moarpynmna (A-rpymnma)» u «nobounas moarpymnma (b-
TPYIIa)», Majble U OOJIBIINE TIEPUOJIBI, COOTHOCHTh 0003HAYCHHUS, KOTOPHIC UMEIOTCS B TaOIHIIC
«Ilepuognueckass cucrema xumuueckux dneMeHToB JI. WM. MengeneeBay ¢ 4UCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMUYECKHUX JJIEMEHTOB (COCTaB W 3apsn siapa, oOriee
YHCJIO 3JIEKTPOHOB M PACHpPE/IENIEHUE X MO IEKTPOHHBIM CII0SIM);

® KJIaCCU(PHUITUPOBATH XUMUYECKUE DJIEMEHThI, HEOPTraHMUECKHE BEIIECTBA, XUMUYECKUE Peakinu (1o
YHCIIy U COCTaBY yYacCTBYIOIIMX B PEAKIIUU BEUIECTB, 110 TEMJIOBOMY 3P (DEKTY);

® XapaKTepH30BaTh (OMMCHIBATh) OOIIME XHUMHYECKHE CBOICTBA BEUIECTB pPAa3jIMYHBIX KIJIACCOB,
MOJTBEPIK/Iasi OMMCAaHUE TIPUMEpPaMHU MOJICKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuii;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3TMYHBIX YCIOBUSX;

® BEIUMCIISITh OTHOCHUTETBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOTO 3JIEMEHTa MO (QOopMyle COEAMHEHHs, MacCOBYIO [OJII0 BEIeCTBa B pPacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIIHH;

® IPUMEHSTh OCHOBHBIE OIE€pAIlMd MBICITUTEIILHON JCSITEIHPHOCTH — aHAIW3 W CHHTE3, CpPaBHEHUE,
00001IeHNE, CHCTEMAaTHU3aIMI0, KIacCU(UKAIUIO, BBISIBIICHHE TIPHUYUHHO--CJICCTBEHHBIX CBS3ECH —
JUIslL W3Y4YEHUs CBOMCTB BEIIECTB W XMMHMUYECKHX pEaKIHUil, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — Ha0JI0/IeHUE, U3MEPEHNE, MOICIMPOBAHKE, SKCIIEPUMEHT (peabHbI U MBICICHHBIH);

e CJIeIOBaTh IMpaBWJIaM IOJIb30BAaHUS XMMUYECKOM MOCyaoM M j1ab0opaTOpHBIM O00OpYyIOBaHHEM, a
TaKKe MpaBuiaM OOpalieHus ¢ BEHIECTBAMH B COOTBETCTBHUHU C MHCTPYKIUSMU IO BBIMOIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO MOJYYEHHIO M COOMpaHHMIO Ta3000pa3HbIX BELIECTB
(Bomoposa W KHCIOpOJa), MPUTOTOBJICHHIO PACTBOPOB C OMNPEACIEHHONW MacCOBOM J0JIeH
pPacTBOPEHHOrO BELIECTBA, ILJJAHUPOBATh M MPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI 110
pacrmo3HaBaHUIO pACTBOPOB WIEJI0OYed M KUCIOT C TOMOIIBIO HWHAMKATOPOB  (JIaKMYC,
(dheHondTaneuH, METUIOPAHX U JIPYTHE).

K xonmy oOyuyeHus B 9 kiiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTb

chOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

® PaCKpBIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATUH: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJ1a, HOH,
KaTHOH, aHUOH, ITPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD,
CTETEeHb OKHUCIICHUS, XMMHUYECKasl peakivs, XUMHUYECKasi CBs3b, TEIUIOBOM 3 (eKT peakiuu, MoJib,
MOJISIPHBIM 00BEM, PacTBOP, SIEKTPOJIUTHI, HEIIEKTPOIHUTHI, AJIEKTPOJIUTUUYECKAs AUCCOIUAIIHS,
peakiuu MOHHOTO oOMeHa, KaTajiu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIe U HEOOpaTUMBbIE
peakLMK, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMU, OKUCINUTEb, BOCCTAHOBUTENb, OKUCIIEHUE
U BOCCTaHOBJIGHHE, AUIOTPONHUS, aM(POTEPHOCTb, XMMHUYECKasi CBs3b (KOBaJCHTHAas, HOHHas,
MeTajin4yeckas), KpUCTaJUIMUecKas pemeéTka, KOpPpO3Us METalioB, CIJIaBbl, CKOPOCTH
XUMUYECKOHM peakuuu, npeaenbHo gonycrumas konuentpauus [1/IK Bemectsa;

® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATHH W MPUMEHSTh 3TH HNOHATHUS MPHU
ONMCAHUU BEUIECTB U UX MPEBPALCHUN;

® ICTI0JIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY JJIs COCTaBJI€HUS (OpPMYNT BEIIECTB M YypaBHEHHIA
XUMUYECKUX PEAKIUN;
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® OIIpPE/CNATh BAJICHTHOCTh W CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B COEIMHEHHUSX
pa3IMYHOIO COCTaBa, IPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEAWHEHUH 110
dbopmMynaM, BUJ XUMHUYECKOUN CBsI3M (KOBAJICHTHAs, HOHHAS, METAUINYECKAs)) B HEOPTaHUICCKUX
COCIMHEHUSX, 3apsA]] MOHA MO0 XUMHUYECKOW Qopmyre, xapakTep Cpeasl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAINIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

epackpbiBaTh cmbica llepuoanueckoro 3akona JI. M. MeHngeneeBa U JEMOHCTPUPOBATH €rO
MOHMMAHKE: ONHUCHIBATh W XapaKTepHu30BaTh TaOIM4YHYI Qopmy [lepromudeckoii CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB: pa3jMyarTh MOHATUS «JIaBHas moarpynmna (A-Tpynma)» U «moOouyHas
noarpynna (b-rpymnmna)», manble W OOJbIIME MEPUOJbI, COOTHOCUTH OOO3HAYEHUSI, KOTOpbIE
HMEIOTCSL B TEPUOJMYECKON TaONHIle, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XHMUYECKHX 2JIEMEHTOB (COCTaB M 3apsij spa, o0IIee YHCII0 IEKTPOHOB B paCTIpeIeieHUe X MO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH B TIpeieiaX MaJIbIX MEPUOI0B U TJIABHBIX OATPYIII ¢ Y4ETOM CTPOCHUS UX aTOMOB;

® KJIaCCU(PUITUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHMUECKHE BEIIECTBA, XUMUYECKUE peakiuu (1o
YUCITy U COCTaBY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3P (DEKTy, 10 U3MEHEHHUIO
CTENIEHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

® XapaKTEepPU30BaTh (OMUCHIBATH) OOIME M CHEIU(PUISCKHEe XUMHUUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPK/as OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

® COCTaBJIATh YPABHEHUS DJIEKTPOTUTHUYECCKOW JMCCONMAIIMMA KUCIIOT, IIEJOYeld W COJIeH, MOJIHBIE U
COKpali¢HHbIC YPAaBHEHHS pPEaKIMii MOHHOTO OOMEHa, YPaBHEHHS PEaKIHi, MOITBEPKIAFOIINX
CYIIIECTBOBAaHUE TEHETHUECKON CBSI3M MEXy BEIECTBAMH Pa3IMYHBIX KJIACCOB;

® PAaCKpBIBaTh CYIIHOCTh OKHCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUH TMOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO ajlaHca 3TUX peaKLnid;

® [I[POTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHMSI, BO3MOKHOCTU MPOTEKAHUS
XMMHYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

® BHIYKCIISATE OTHOCHUTEIBHYIO MOJIEKYSIPHYIO M MOJIIPHYIO MAacChl BEUIECTB, MacCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEHTa Mo (QopMyle COEAMHEHHUS, MacCOBYIO [OJII0 BEIIeCTBa B pPacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKInu;

e cOOMIONAaTh TMpaBWJIa TOJIB30BAHUS XHUMHUYECKOW TMOCYyAOW W JabopaTopHBIM 00OpYyIOBaHWEM, a
TaKKe MpaBWiia oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIMSIMH IO BBIMOJIHEHHUIO
1ab0paTOPHBIX XUMHUYECKHX ONBITOB MO MOJIYYEHHIO M COOMpPaHHIO Ta3000pa3HbIX BEIIECTB
(aMMUaKa ¥ yrieKucioro rasa);

® [I[POBOJIUTH PEAKIUU, MOATBEPKAAIONINE KaUeCTBEHHBII COCTaB Pa3JIMYHBIX BEIIECTB: Paclo3HABATh
ONBITHBIM IMYTEM XJIOpUA-, OpomMua-, HOIUA-, KapOoHar-, Qocdar-, cuimkar-, cyiabdar-,
TUAPOKCUA-UOHBI, KATUOHBI AMMOHUS U HOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOAHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

® [I[PUMEHITh OCHOBHBIE OIEPALMH MBICIUTENLHON NEATENIbHOCTH — aHallu3 W CHHTE3, CpPaBHEHHE,
00001IeHNe, CHUCTEMAaTU3AalluI0, BBISBIICHUE MPUYMHHO-CICICTBEHHBIX CBSI3€H — A W3Yy4eHUs
CBOMCTB BELIECTB M XWMHUYECKUX PEAKIHi, €eCTeCTBEHHO-HAy4YHbIE METOJbl IIO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOJISIUPOBAHHE, SKCIIEPUMEHT (PEaTbHbIM U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne

HaumenoBanue pa3xe/ioB U TEM

KoaudecTBO 4acoB

KoHTpoJbHbIE

IIpakTHYeckue

DJIeKTpOHHbIE (L (POBbBIE)

n/n NMPOrpaMmblI Bcero paGoThI paGoThI o0pa3oBaTejibHbIE PeCypChl
Pa3nen 1. [lepBoHayajibHble XHMHYECKHE MOHATHS
bu6mmoreka [IOK
1.1 BeiecTBa u XMMHUYECKUE PEAKIIUH 15 1 https://m.edsoo.ru/7f41837c
https://resh.edu.ru
Xumus — BakHas 00J1aCTh bu6morteka [IOK
1.2 €CTECTBO3HAHUS U PAKTHUYECKOI 5 2 https://m.edsoo.ru/7f41837c
NESITETbHOCTH YEJIOBEKA https://resh.edu.ru
Hroro mo pazueny 20
Paspnen 2. BaxHeiiume npeacTaBuTe/ M HEOPraHMYeCKUX BeLeCTB
bu6moreka [IOK
2.1 Eggﬁy‘; Kucnopon. onstne 06 6 https://m.edsoo.ru/7f41837c
A https://resh.edu.ru
Bogopon.Ilonsrue o kuciaorax u bubmorexa LIOK
2.2 JIOPOZL. 8 1 https://m.edsoo.ru/7f41837¢c
COJIIX :
https://resh.edu.ru
bu6mmoreka [IOK
2.3 Bona. Pactsoper. owsrue 06 5 1 1 https://m.edsoo.ru/7f41837¢c
OCHOBAHMAX
https://resh.edu.ru
OCHOBHBIE KI1aCChI Brbmiorexa LOK
2.4 B U—— 11 1 1 https://m.edsoo.ru/7f41837¢c
p A https://resh.edu.ru
Utoro no pazneny 30

Paznean 3. Ilepuonnueckuii 3axkon u llepuoguyeckasi cucrema xumuideckux 31eMeHToB /I, . MengeneeBa. CtpoeHue arToMoB. XMMHYeCKas

cBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pe€aknuun

3.1

[lepronueckuii 3aKOH U

7

bu6mmoreka [JOK
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https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

IIepnoauueckas cucrema
XUMUYeCcKuXx dneMeHToB 1. 1.
Memnnene-eBa. CTpoeHue aroma

https://m.edsoo.ru/7f41837¢c

https://resh.edu.ru

XUMHYECKASA CBA3b.

bu6mmoreka [{OK

3.2 OKHUCITUTEIBHO- 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBHTEJIbHBIC PEAKIINU https://resh.edu.ru
bu6mmoreka [IOK
Hroro mo pazneny 15 https://m.edsoo.ru/7f41837c
https://resh.edu.ru
PesepBHOE BpeMms 3 bubmorexa LHOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[TPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne o/ HanmeHnoBaHue pa3e/ioB U TeM Kontpomsmpie | TIpakTiueckie (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI pecypebi
Pa3nes 1. BemecTBo U XuMHUYeCKHe peaKIMU
11 [ToBTOpenue u yriuyoneHue 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHX bubmorexa HOK
1.2 N 4 https://m.edsoo.ru/7f41a636
peartim https://resh.edu.ru
DNEKTPOTUTHIECKAS JUCCOIHAITHS bubmmorexa HOK
1.3 XyMieckie peaKium 5 paCTBoan' 8 1 1 https://m.edsoo.ru/7f41a636
https://resh.edu.ru
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M X COeAUHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX bubmorexa IOK
2.1 stenentos VIIA-rpymmet. Tanorers! 4 1 https://m.edsoo.ru/7f41a636
' https://resh.edu.ru
OO61rast XxapaKTepUCTHKAa XUMHUYECKUX bubnuoreka [[OK
2.2 anemeHToB VIA-rpymmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCIIMHEHHS https://resh.edu.ru
OO6mrast XxapaKTepUCTHKAa XUMUYECKUX bubnuoreka [JOK
2.3 anemenToB VA-rpymmbl. A30t, hocdop u ux 7 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS https://resh.edu.ru
24| mewemnos NApym. Vracponn 8 ) 2 Bu6morera LIOK
' N ' https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25

Pazpea 3.

MeTaJJIbI H UX COeTHMHEHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636

. bub6mmoreka [{OK
31 Qburne cBOHCTBA METAMIOR 4 Pitpsim etsoD /76412636
bu6mmoreka [{OK
3.2 Bakueiitre MeTauIbl U UX COCAUHEHUS 16 https://m.edsoo.ru/7f41a636
https://resh.edu.ru
Wroro mo pazueny 20
Paznen 4. Xumus u okpyxkaionias cpeaa
bu6mmoreka [{OK
4.1 BeiiectBa u MaTepHabl B )KHU3HU YEIOBEKa 3 https://m.edsoo.ru/7f4
https://resh.edu.ru 1a636
Wroro mo pazueny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f4
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Komsecrso wacos Mara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka KonTposbubie | IlpakTHueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipenmer xumuu. Poss xumun B bu6mmoreka [IOK
1 JKU3HU yeioBeka. Tema u 1 https://m.edsoo.ru/ff0d210c
BEIIIECTBA https://resh.edu.ru
[ToHsaTHe 0 METOIaX MO3HAHUS B bubmmorexa [TOK
2 1 https://m.edsoo.ru/ff0d227e
XHUMUHU
https://resh.edu.ru
[IpaxTnueckas padota Ne 1
3 j;l;é)as;;i)ﬁjf; ?I;I/llgéMBI 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM
YycTele BemecTBa U CMECH. bubmorexa LIOK
4 CriocoBE! pasnenens cveceii 1 https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru
[TpakTuueckas padota Ne 2
5 «Paznenenne cmeceit (Ha 1 bu6mmoreka [JOK
[IpUMEPE OYUCTKH IMOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIH)»
6 ATOMBI U MOJICKYJIBI 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c¢
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK
7 (CHMBOJIBI) XUMHUYECKHUX 1 https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB https://resh.edu.ru
8 [IpocThie U cIOKHBIE BEIECTBA 1 Eubmiorexa TOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bub6nuorexa [IOK

18



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d227e
https://resh.edu.ru/
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BelecTB. XuMuueckas hopmyIa.

bubnuoreka [IOK

10 BanentHocts aToMoB https://m.edsoo.ru/ff0d2eae
XHUMHYECKUX JICMCHTOB
OTtHocHuTENBHAS aTOMHAsI Macca. bubnuoreka [JOK

11 OTHOCHUTENbHAST MOJICKYJISIpHAST https://m.edsoo.ru/ff0d323c
Mmacca https://resh.edu.ru

12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
AJIEMEHTA B COCAMHECHUU https://m.edsoo.ru/ff0d350c

13 KommuecTBo BemecTBa. Moih. bubmmoreka [{OK
MounsipHast Mmacca https://m.edsoo.ru/ff0d5230

14 DOu3nvecKrue U XUMUYECKHUE bu6moreka [IOK
SIBJICHUSI. XUMHUYECKas peaKius https://m.edsoo.ru/ff0d37fa
[Ipu3nHaku n ycnoBus bubnuoreka [IOK

15 MPOTEKAHUS XUMHUUECKHX https://m.edsoo.ru/ff0d3al6
peakmuii https://resh.edu.ru

16| seweers, Xammmeckne Butmiorera LIOK

https://m.edsoo.ru/ff0d3b88

yYpaBHEHUS
Beruncnenus koandecTBa, MacChl bu6mmoreka [JOK

17 BEIIECTBA 110 YPaBHEHHUAM https://m.edsoo.ru/ff0d5708
XUMHUYECKHX PEaKIHii https://resh.edu.ru
Knaccudukanus XxuMmuaeckux

18 peaknuii (CoeTuHeHus, bu6mmoreka [JOK
pasIoKEHNUs, 3aMEICHHS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19| muncronener. OGoSuene u Bu6immorerca LIOK

. https://m.edsoo.ru/ff0d40c4https://resh.edu.ru

cUCTeMaTH3aIlus 3HaHUH

20 KonTtposnsHas padota Nel mo bubnuoreka [IOK

TeMe «BellecTBa 1 XUMHUYECKHE

https://m.edsoo.ru/ff0d4290

19



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://resh.edu.ru/
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://resh.edu.ru/
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4https:/resh.edu.ru
https://m.edsoo.ru/ff0d4290

peaKIm»

Bo3agyx — cmech razos. Cocras

bubnuoreka [IOK

21 Bostyxa. Kucnopox — onement https://m.edsoo.ru/ff0d448e
u npoctoe BeuiecTBo. O30H
DuU3NYECKUE ¥ XUMUICCKHC

22 CBOMCTBA KUCJIOpOJia (peaKkiuu bubnuoreka [JOK
okucienus, ropeane). [lonstue https://m.edsoo.ru/ff0d4614
00 okcumax
CriocoObl mostydeHus: KUCaopoia

23 B 1aboparopuu u bubnuorexa [JOK
MPOMBIIUIEHHOCTH. [IpuMeHeHue https://m.edsoo.ru/ff0d497a
KHCIIOpOJa
TennoBoii 3¢ ekt xumMuueckoin
peaKIuu, TOHATHE O Bubmiorexa [[OK

24 TEPMOXMMUHECKOM YPaBHCHIH, https://m.eds00.ru/ff0d4790
9K30- ¥ SHJIOTEPMHUICCKHIX
peaxusax
TommBo (HedTh, yroias u bubnuorexa [JOK

25 MeTaH). 3arpsi3HeHHE BO31yXa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €ro MPeI0TBPAIICHUS https://resh.edu.ru
[TpakTruueckast pabota Ne 3 o

26 teme «Ilomydyenue u cobupanue bubmuorexa [JOK
KHCJIOPOa, HU3y4CHHE €T https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Boaopon — sneMeHT u mpocToe bu6mmoreka [JOK

27 BemecTBO. HaxoxneHue B https://m.edsoo.ru/ff0d4dd0
IPHUPOJIE https://resh.edu.ru

| e e B 10K

‘ https://m.edsoo.ru/ffod4dd0

[Ipumenenue Bogopoaa

29 [Tondatue o KkuCIOTaxX M COJSIX bubmorexa HOK

https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Cnoco0bl nosTy4eHus: BOAOPOaa B

bubnuoreka [IOK

30| a6opatopun https://m.eds00.ru/ff0d4ddo
[Ipaktuyeckas padora Ne 4 o

31 teMe «Ilonydyenue u cobupanue bubnuorexa [JOK
BOJIOPO/Ia, M3YYEHHUE €TI0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

30 MonsipHblid 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncaenus 00néma,

33 KOJIMYECTBA BEIIIECTBA rasa 1o bu6mmoreka [{OK
€ro U3BECTHOMY KOJIUUECTBY https://m.edsoo.ru/ff0d55a0
BEIECTBA WM 00BEMY
Brruucnenust 06EMOB ra3oB 1Mo

34 YPAaBHEHUIO PEAKIIMKU Ha OCHOBE bubnuoreka [IOK
3aKOHA 00BEMHBIX OTHOIIEHUI https://m.edsoo.ru/ff0d5708
razoB

35 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOJCTBA BOJIbI https://m.edsoo.ru/ff0d587a

. bu6moreka [IOK
36 ggzz?{zfoc;;;amn. Morsrre 00 https://m.edsoo.ru/ff0d59e2
https://resh.edu.ru
Bona kak pactBoputes.

37 Hacepbimenssie 1 HeHACBIIIIEHHBIE bu6mmoreka [JOK
pacTtBopbl. MaccoBast 10715t https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
[IpakTnueckas padora Ne 5 o

3 pacrsopos o onperertoi BuGmotera I1OK
P PO ped ’ https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel pacTBOPEHHOTO
BEIIECTBA»

39 KonTtponpHas padota Ne2 mo bubnuoreka [IOK

teme «Kucmopoa. Bogopoa.

https://m.edsoo.ru/ff0d6342
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Boma»

https://resh.edu.ru

Oxcuapl: COCTaB,

bubnuoreka [IOK

40 Kiaaccu(uKaIus, HOMCHKIATypa https://m.edsoo.ru/ff0d664e
41 I;%J;Iﬁiiﬂgﬂﬁézﬁz;ec;(g{eoBHBIX bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHIOB
42 OcHoBaHuUsI: COCTaB, bubnuoteka [JOK
KIaccu(UKaIys, HOMCHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yenue u xXumMu4eckue bubnuorexa [JOK
CBOICTBA OCHOBAHMIA https://m.edsoo.ru/ff0d67ca
44 KucnoTsr: cocras, bu6mmoreka [{OK
Kaaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
[Tonyyenue n xumMu4eckue bubmorexa IOK
45 b https://m.edsoo.ru/ff0dfee2
CBOMCTBA KHCJIOT
https://resh.edu.ru
u HHE): HOMEHKJIAT
16 | crocovmmompmemm P bumtorexa LIOK
L https://m.edsoo.ru/00ad9474
XUMHYECKUE CBOMCTBA
[TpakTuueckas padota Ne 6.
g | e e B LOK
https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN»
18 | xoacomm meopranmcons BuGnoterca LIOK
. https://m.edsoo.ru/00ad9a50
COeIMHEHUH
49 O00011IeHNE U CUCTEMATH3ALIUSI bu6mmoreka [JOK
3HAHHN https://m.edsoo.ru/00ad9ch2
KOHTBOJH,Ha;I pabota Ne3 o BuGnuotexa LOK
50 TeMe "OCHOBHBIE KJIACCHI

HEOPraHUYECKUX COeAMHEHUI"

https://m.edsoo.ru/00ad9ela
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/
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IIepBble NONIBITKU
KIIACCU(PUKAIIUU XUMUYECKUX

bubnuoreka [IOK

o1 anieMeHTOB. [loHsTHE 0 Tpymax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JICMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMUYecKux 3aementoB J1. U. https://m.edsoo.ru/00ada52c
MeneneeBa
bubmmoreka [{OK
53 [Tepumo b1, TPy, TOATPYIITBI https://m.edsoo.ru/00ada52c
https://resh.edu.ru
54 Crpoenue atomoB. CoctaB bubnuorexa [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00ada342
CrpoeHnue AIIeKTPOHHBIX
55 000J109€K aTOMOB AJIEMEHTOB bubnuorexa [JOK
[Mepnoangeckoii cuctemsr J1. 1. https://m.edsoo.ru/00ada6bc
MenneneeBa
XapaKkTepucTuKa XUMUYECKOTO
56 3JIEMEHTA 10 €ro MOJI0KEHUIO B bu6moreka [IOK
[Mepuoanyeckoii cucreme /1. W. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguyeckoro
57 3aKOHA JIJI Pa3BUTHS HAYKU U bubnuoreka [[OK
npaktuku. J[. 1. Mennenees — https://m.edsoo.ru/00ada96e
YyU€HBIH, MeJaror U rpaxaaHuH
58 DIEeKTPOOTPULIATENBHOCTh bubnuoreka [JOK
aTOMOB XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 WNonnas xumuieckas cBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnspHas bubnuoreka [IOK
XUMUYECKasi CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas bubnuoreka [IOK
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://resh.edu.ru/
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

XHUMHNYCCKasl CBA3b

https://m.edso0.ru/00adaab9

bubnuoreka [IOK
62 | Crenenn owucnenus . https://m.edS(]J_E).ru/OOadae28
63 OKucIuTeIbHO- 1 bu6mmoreka [{OK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edso0.ru/00adb076
bubnunoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 https:/m.e dSC])_E).ru 100adb076
5 | romesCrporme moma . Bu6morera LIOK
N IMIHeCKAS CBA3by https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK
cUCTEMaTU3alMsl 3HAHUI https://m.edsoo0.ru/00adb33c
67 PesepBHblit ypok. O60011IeHE 1 1 bubnuoreka [IOK
cUcTEMaTH3aIis 3HAHWHA https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHE 1 1 bubnuoreka [IOK
cUCTEMaTH3aIis 3HAHWHA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJJMYECTBO YACOB I1O 68

I[TPOTPAMME
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb33c
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Kout 1 Hata o0pa3oBaTe/bHbBI
/i Beero POJIbHBIE pPaKTHYeCKHe Wiydenus pa3zoBareJ e
padoTsI padoThbI pecypchl
Ilepuoauueckuii 3akoH. Ileproanyeckas
1 cn?mifa Xlil(\:mqeszm(: BHCI\iEH:(I)IB )f CI/Ia 1 bubmorexa [TOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XI/IMI/I‘IGCKEIX AJIEMEHTOB TIEPBBIX TPEX 1 bubmmorexa [TOK
https://m.edsoo.ru/00adb6b6
TEPUOIOB
3 Knaccudukarus u HOMeHKIaTypa 1 bubnuoreka [JOK
HEOPraHUYeCKUX BEIISCTB https://m.edsoo.ru/00adb7e2
4 Bunnl xXuMu4ueckoil CBS3U U THIIEI 1 bu6moreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme
5 «[ToBTOpEHHUE U yriTyOJIeHNE 3HAHHIA 1 1 https://resh.edu.ru
OCHOBHBIX Pa3fIesIoB Kypca 8 Kiaccay
Knaccudukanus XuMudeckux peakiui 1mo bubmuorexa LIOK
6 PASTHYHbIM MPH3HAKAM 1 https://m.edsoo.ru/00adbcb0
https://resh.edu.ru
7 Homrmie o rovioremon n rereporemmx | 1 Bubanorexa IOK
https://m.edsoo.ru/00adbe9a
peaKIMsIX
A —— Bumorea 10K
8 > 1 https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKIIUU U TOJI0KEHNE https:/resh.edu.ru
XUMHUYECKOTO PAaBHOBECHUS
9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC 1 bubnuoreka [JOK
peaKIu https://m.edsoo.ru/00adcade
10 Teopus dIEKTPOIUTUUECKON TUCCOLIUALUY. 1 bubnuoreka [IOK
CunbHble U criabble IEeKTPOIIUTHI https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://resh.edu.ru/
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bubmuoreka [JOK

11 HoHHbIe ypaBHEHUsI peaKLuii https://m.edsoo.ru/00add448
https://resh.edu.ru
o | Xomeeme ke e oo B 10K
pel 5 https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUICCKON TUCCOITUAIITU
XUMUYEeCKue CBOMHCTBA COIEH B cBETE Bubmiorexa LIOK
13 MPEeACTABICHUHN 00 AIEKTPOIUTUUECKON https://m.eds00.ru/00add8b2
JIMCCOLIMAIAN o '
. bubnuorexa [JOK
14 Howstrie o ruzipoimse conei https://m.edsoo.ru/00add9d4
15 O06001enre 1 cucTeMaTru3aIus 3HaHUH E’;[Igg?/(;:eelazg){)orISIOOa ddd12
bu6moreka [IOK
16 [Ipaktuueckas padota Ne 1. «Pemenne https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTATBHBIX 33124 https://resh.edu.ru
17 Onermponmimeeon commais Butmrorera LIOK
XUMHUYECKHE pEeaKllii B pacTBOpax» https://m.edsoo.ru/00addecO
18 OO6mrast XxapakTepUCTHKA TaJIOTEHOB. bubmuorexa [JOK
XUMHYECKUE CBOMCTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XJI0pOBOJOPOI. ?OJ‘IS[HaSI KHUCJIOTA, Bubnorexa [IOK
19 XUMHUYECKHUE CBOMCTBA, MOJTyUYCHUE, https://m.eds00.ru/00ade104
MIPUMEHEHHE " '
[IpakTuueckas pa6OTE:l Ne 2 o Teme Bubnorexa [TOK
20 «[lony4yeHue CONTHON KUCIOTHI, U3yUYECHUE https://m.edso0.ru/00ade348
e€ CBOMCTB» — '
g | ety e B LOK
pCatiii, a P A https://m.edsoo.ru/00ade488
M30bITKE
29 O6mas xapaktepuctuka sneMeHToB VIA- bubnunoreka [JOK

TpYIIIBI

https://m.edsoo.ru/00ade64a

26



https://m.edsoo.ru/00add448
https://resh.edu.ru/
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00addec0
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https://m.edsoo.ru/00ade104
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https://resh.edu.ru

ANnoTponHbIe MOJU(PHUKALINN CEPBI.

bubmuoreka [JOK

23 Haxosxnenue cepsl 1 €€ coeTMHEHNUHN B .
pupojie. XMMAYECKHE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBojiopo1, cTpocHHE, (PU3HUECKUE U bubnuoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25| puswacor n xummmaccxne csofcrsa BuGmorexa LIOK

’ https://m. I 2
HpUMeHeHIe ttps://m.edsoo.ru/00adea28
B 10K

26 POMbI i https://m.edsoo.ru/00adec8a
CEPHOM KUCIIOTBL. XUMHUYECKOE 3arpsSI3HCHHE https-//resh.edu.ru
OKpY)KaIOIIEH CpeJibl COETUHEHUSIMH CEPbI : =

27 Brramcnenre MacCoBOM JOJH BEIXOa bu6moreka [IOK
MPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a

VA-
28 rpynm. Avor. pacnpoctpanéne s oz bubmorexa LIOK
PYIHIBL. > bacnpoctp '© B TIPUPOAE, https://m.edsoo.ru/00adeea6
(buznyeckue 1 XMMHUYECKUE CBOMCTBA
29 AMMHaK, ero pundeckue 1 XUMUICCKHE bubmuorexa [JOK
CBOWMCTBA, MMOJy4CHHE U IIPUMCHEHUE https://m.edsoo.ru/00adf004
o
0 lonyernme asmmasa, wsysere ro bubmiorera LIOK
ki > 133 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, eé Gpusndeckue u bubmuoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS

32 B KaueCTBE MUHEPATbHBIX YI0OpEHUH. bubnunoreka [JOK
XUMHUYECKOE 3arpsA3HCHUE OKPYXKAOIICH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSAMU a30Ta
dochop. Oxeun dochopa (V) u pochopnas Bubmorexa IIOK

33 KHUCTIOTa, (PU3HUECKUE U XUMUYECKHE

CBOI’ICTB&, MOJIYUYCHHUC

https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://resh.edu.ru/
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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Hcnons3oBanue GpochaToB B Ka4eCcTBE

34 MUHEPAILHBIX yI00peHuit. 3arps3HeHne bubmorexa HOK
PATILHBIX Y0P - arp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl hocdhaTamu
35 Yraepoa, pacipocTpaHeHHE B IIPUPOJE, bubnuorexa [JOK
bu3ryuecKre 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u
XUMHYECKUE CBOMCTBA. DKOJIOTHYCCKHUE bubmmoreka [{OK
36 i
po0JIeMbI, CBS3aHHBIC C OKCHJIOM yriiepoJia https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHas KUCIOTA U €€ COMu bubmorexa [TOK
https://m.edso0.ru/00ae006¢
o | o pom oo e BuGorea 10K
YHCHHE YT ; . https://m.eds00.ru/00ae027¢
KauecTBeHHas peaknus Ha KapOOHAT-HOH
[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
39 .
BEIIIECTBAX KaK O COCAMHEHHSX yriiepoia https://m.edsoo.ru/00ae054e
40 Kpewmuuii u ero coeaunenus bubmorexa LIOK
P g https://m.edsoo.ru/00ae080a
S oenepmentan a0 rewe BuGmorexa LIOK
pur A https://m.edsoo.ru/00ae0bf2
«Baxknelme HeMeTaJuIbl U UX COSAMHEHUSD»
42 KontponbHas padota Ne3 no teme bubnmuorexa [JOK
«BaxkHelre HeEMETAUIbl U UX COCIUHEHUS» https://m.edso0.ru/00ae0e18
OO01as XxapakTepUCTUKa XUMUYECKHX
3JIEMEHTOB — METAJUIOB. MeTannndeckas bu6mmoreka [JOK
43 .
CBSI3b U METAJINYECKask KPUCTAIIHYCCKasT https://m.edsoo.ru/00ae103e
pemérka. Ou3nyecKue CBOMCTBa METAILJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. bubnuoreka [JOK
44 DNEKTPOXUMHYESCKHUI PsiJI HAPSHKCHU T https://m.edsoo.ru/00ael1156
METaJJIOB https://resh.edu.ru
45 O61ue crnocoObl MOTYYeHUS METaIOB. bubnunoreka [JOK

CnnaBsl. Beruncnenus mo YPaBHCHUAM

https://m.edso0.ru/00ae1156
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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XMUMHMUYECKUX PEaKLNN, €CIU OJUH U3
pEeareHToB COJAEPKUT NIPUMECU

46 [Tonsatue 0 KOppO3UU METAIIIOB BH6H_HOTeKa HOK
https://m.edsoo0.ru/00ae1278
bubmmoreka [{OK

4t [Henounpie meTaLte! https://m.edsoo.ru/00ael4b2

48 Okcubl ¥ TUAPOKCUIBI HATPUS U KAJIUS BH6H_HOTeKa LOK
https://m.edsoo.ru/00ael4b2

49 [I{enouyHO3eMeNbHBIE METAJIJIBI — KAJIBIIUN U bubmmoreka [{OK

MarHui https://m.edsoo.ru/00ae15e8
bubmmoreka [{OK

50 Baxkuelimne coeqMHeHNs KaabLs https://m.edsoo0.ru/00ael15e8
https://resh.edu.ru

51 O00011IeHIE U CUCTEMATHU3aLUs 3HAHUN

52 XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS bubmorexa HOK
https://m.edso0.ru/00ae1886

53 [TpakTuueckas padota Ne 6 o Teme bubmuorexa [JOK

"YKECTKOCTh BOIBI M METOIBI €€ ycTpaHeHHs " https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK

54 Amommimi https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubmuoreka [JOK

THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK

56 Keneso https://m.edsoo.ru/00ae1d86
https://resh.edu.ru

57 Oxcunpl, THAPOKCUIBI U contn xkene3a (1) u bu6mmoreka [JOK

xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN

ITpaktuyeckas pabora Ne 7. Pemenue Bubnuotexa LOK
59 SKCMEPUMEHTAIBHBIX 33/1a4 0 TEME

«BakHeumine MeTaIbl U UX COCTUHEHUS

https://m.edsoo.ru/00ae3de8

29



https://m.edsoo.ru/00ae1278
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Berurcnenus o ypaBHEHUSIM XUMHUYECKUX
60 | mawrme nwam conepuu mpuvecn. ) BuGmiorexa LIOK
BrruyucieHust MaccoBOM J0JIM BLIXO1a https://m.eds00.ru/00ae1 750
MIPOJIyKTA PEAKIIUU
61 O0o01IeHre U cCHCTeMaTU3alus 3HaHU ! 1
62 KonTtponeHas padota Ne4 mo teme 1
«Baxuelye MeTaiuibl U UX COSTUHEHUSI
63 BemectBa u maTepuaibl B IOBCEAHEBHOMN 1 bubnuorexa [JOK
KU3HU YeIOBeKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE OKpYXKarollei 1 bubnnorexa [JOK
cpebl https://m.edso0.ru/00ae4270
65 Ponp xuMuu B pelIeHnH 3KOJIOTHYECKUX 1 bubnuoreka [IOK
npo0seM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IeHNE 1 1 bubnuoreka [IOK
CHCTEeMaTH3aIHsl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PeseprubIit ypok. O600meHre 1 1 bubmuorexa [JOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PeseprubIit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMAaTHU3alus 3HAHUIT https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 8 xinacc/ Pymsuruc I'.E., ®enpaman @.I°., AKnroHepHOE 00IIeCTBO
«M3narenscTBO «IIpocsemenne»

» Xumus, 9 knacc/ Pymsuruc I'E., ®enpiman @.1°., AknnoHepHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

[IpumepHas pabouas mporpaMMa OCHOBHOTO 0011ero o0OpasoBanus. XuMus. ba3oBblii
ypoBeHb (1715 8-9 ki1accoB 00pa3oBaTeNbHbIX Opranu3anuii). - M.: UHCTUTYT pa3BuTHs
cTpateruu oopazoBanusi Poccuiickoii akagemun oopazoBanus, 2021. DnekTpoHHOE
nocooue.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru - «Poccuiickast 3neKTpOHHAs MIKOJIAY;

https://urok.apkpro.ru/ - bubmuoreka 1udposoro oopazosarensHoro kourenra (IIOK)
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