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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YpOBHE OCHOBHOI'O O0LIEro 0Opa3oBaHMs COCTABJIECHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHMS OCHOBHOH 0Opa30BaTeNbHOW NPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE (helepanbHOM
00pa3oBaTeNbHON IPOTPAMMBI U ¢ YUETOM KOHIICTIUH TPENoJaBaHus yueOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMmma mo XuMUU Na€T TPEACTABICHHWE O LEAX, OOmEel crpareruu oOydeHwUs,
BOCIIUTAaHUS M pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU Y4YEeOHOrO TpeAMETa, yCTAaHABIMBACT
00s13aTesIbHOE MPEAMETHOE CO/EpIKaHUe, MPEeAyCMaTPUBAET paclpesielieHue ero 1o KjiaccaM U
CTPYKTYPHUPOBAHUE IO pa3zeiaM U TeMaM IpOorpaMMbl 10 XUMHH, ONPEAEIseT KOJIMUECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEMYIO I10CIIEI0BATENbHOCTD
U3YYEHHUS XUMHUHU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU y4e€OHOIO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3SMOKHOCTH IpeaMeTa Jyis
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOEHHsS OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus, a TAK)Ke TPEOOBAHMI K pe3ysibTaTaM 00ydeHUs] XUMUH
Ha YpOBHE LeJedl W3ydeHHs] IpeiIMeTa M OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABATEIbHOU
JeSITeTLHOCTH 00YUaroMIerocst I0 OCBOCHHUIO YI€OHOTO COAEpIKaHusl.

3HaHUE XUMHUH CIYXKHUT OCHOBOM JUIsl JOPMUPOBAHUS MUPOBO33PEHUS 00yUarOIErocs, ero
IpEeCTaBICHUN 0 MaTepUaAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAtOT (hOpMUpPyEeMble XUMHEH
IIPEJICTaBJICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKOoil, MUIEBON U 3KOIOrHYecKoil 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alii BO3MOXXHOCTEH Ui camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U (yHKIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbBHOM  y4eOHOH  NeATENbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX Kak B I[IOBCEJHEBHOM JKHM3HHM, TaKk M B
npodecCHOHATBLHOM 1eATeNbHOCTH;

3HAKOMHUT CO CHEUU(UKON HAayyHOrO MBILIUIEHUS, 3aKJIaJbIBa€T OCHOBBI II€IOCTHOTO
B3IJIS1a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUUI
€CTECTBEHHO--HAy4YHOH IPaMOTHOCTH 00Y4ar0IINXCS;

crocoOcTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TIPUPOJIE, K YEJIIOBEKY, BHOCHUT CBOH BKJaJ B JKOJOrHMUECKoe 0Opa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOY4YEHHHM XMMHUHU 00€CleyMBaIOTCs crielu(UKON coaepKaHHs
y4eOHOro mpeaMeTa, KOTOpBIH SBJSETCA MEeJarorMyeckd aJalTHPOBAHHBIM  OTpPaKEHUEM
6a30B0il HayKH XMMUHU Ha ONpPeIEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMBI NEPBOHAYAIBHBIX MOHATHI XUMUHM, OCHOB HEOPraHUYECKON XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHHs MPOrpaMMbl 10 XUMHUH C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOIO
nonxona k e€ msydenuro. CojeprkaHue CKIAAbIBAETCS U3 CUCTEMbl MOHATUH O XUMHUYECKOM
AJIEMEHTE U BEUIECTBE M CHUCTEMbI MOHATHH O XMMHUYECKON peakiuu. O0e 3TH cuCTEeMBI



CTPYKTYpPHO OpPTraHHU30BaHbl 10 IPUHLUIY OCIEA0BATEIBHOIO PAa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEACTaBIECHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YU€HUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS,

— Ilepunonnueckoro 3akoHa J[. . MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMHU;

— Y4€HUS O CTPOEHUH aTOMa M XMMHUYECKOH CBSI3H;

— IPEACTaBIECHUN 00 3JIEKTPOIUTHUECKOH IMCCOLMALIMY BELIECTB B PACTBOPAX.

Teopernueckne 3HAaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJYYEHHBIX HU
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCSA I1OCIEAOBATENBHO OT OJHOIO YPOBHS K JApYromy,
BBINOJIHAA (YHKUHMU OOBSCHEHUS M IPOTHO3UPOBAHMS CBOWMCTB, CTPOEHHUS U BO3MOYKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJIYYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O
XMMHUYECKON COCTaBJIAIOLIEH HayyHOW KapTHHbI MHUpAa B JIOTMKE €€ CHUCTEMHOW IpHUPOJBI,
LIEHHOCTHOT'O OTHOLIEHUS K HAyYHOMY 3HaHMIO MU METOJlaM M03HaHMs B Hayke. M3yueHue xumun
IPOUCXOIUT C IPUBJICUCHUEM 3HAHUM U3 paHEe U3yYEHHBIX YUEOHBIX NPEAMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccb» 1 «Pu3nka. 7 Kjaccy.

[Tpu u3yyeHUr XUMUU IPOUCXOANUT (HOPMHUPOBAHKUE 3HAHUIM OCHOB XMMUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON NEATEIbHOCTH YEIOBEKA U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajjauya y4eOHOro npeiMeTra COCTOUT B (hOPMUPOBAHHUU
CUCTEMbl XMMHYECKUX 3HAHUNH — BaXHEHIIMX (DAKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX
MIOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HAayKd, B
IPUOOILEHNHU K HAyYHBIM METO/IaM [TO3HAHUS [IPU U3YyUEHHUH BEILECTB U XMMUYECKUX PEaKLUi, B
GOpMHpPOBAaHMM W pPa3BUTHM [IO3HABATEJIbHBIX YMEHHMM M HMX MNPUMEHEHUH B YyueOHO-
[IO3HABATEJILHOM U yueOHO-MCCIEeI0BATENbCKOM AEATENbHOCTH, OCBOCHUU MPABUI O€30I1aCHOrO
oOpallieHus ¢ BeleCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHMH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHHE
nproOpenu Takue 1eH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATHUIO pEIIeHUH, CHOCOOHON ananTUpoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOYYEHHsS Ha CHUCTEMAaTHYEeCKOe MpPHOOILIeHHE OO0yYarolmxces K
CaMOCTOSITEJIBHOM ~ IO3HABaTEIbHONM  JNEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAaHMI,
(GOpMHUPYIOITUM MOTHUBALIUIO M Pa3BUTHE CIIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCIOBHM, CHOCOOCTBYIOIIMX TMPUOOPETEHUIO OO0YYaroImIMMMCS OIbITa
pa3sHOOOpa3HOM JEeATETbHOCTH, MO3HAHUS U CaMOIMO3HAHMs, KJIIOUEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIHI), UMEIOIIMX YHHUBEPCATbHOE 3HAUEHUE [T PA3TUYHBIX BUIOB JESATEIHHOCTH;

— ¢opmupoBaHue o0mel GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH M OLICHWBATH SIBICHUS OKPYXKAIOLIEr0 MHUpa, MCIONb3yd 3HAHUS U
OMBIT, TOJYYEHHbIE TNPU M3YYCHUH XUMHH, HNPUMEHATh HUX NpU peIIeHUH MpodiieM B
IIOBCEAHEBHOM KU3HU U TPYIOBOH JIEATENLHOCTH,

— (opmupoBaHue y 00y4aroumxcs r'yMaHUCTHYECKUX OTHOLIEHHM, TOHUMaHuUs [IeHHOCTH
XUMHUYECKMX 3HaHHWM i1 BBIPAOOTKMU 3KOJOTHYECKH LelecooOpa3HOro MOBEAEHUS B OBITY U
TPYZAOBOM JEATENBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbsl M OKpPYXKAIOIIEH NMPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YUYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHMS OOIEYETOBEYECKHX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npod i 1 HaPaBJICHHOCTHU JaJbHEUIIET0 00yueHHs.



OO01mee yuCIIO YacoB, OTBEAEHHBIX JUISI U3YUEHHUST XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/bHbIe XUMHYECKHUE OHATHS

[Ipenmer xumuu. Poiib XMMUK B KU3HU 4Ye€JIOBEKa. XHUMHS B CUCTEME Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BEIIECTB. ArperaTHoe cocTtosiHue BeuiecTB. Ilonsrtue o
MeTOJIaX MMO3HaHus B XUMUU. YucThle BemecTBa U cmecu. CriocoObl pa3iesieHus CMecei.

ATOMBI U MOJIEKYJIbl. XHWMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocTble U cl10KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (opmyrna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3JEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAsA aTOMHAst Macca. OTHOCUTENIbHAS MOJIEKYJIIpHas
Macca. MaccoBast 10J11 XUMHUYECKOI'O 2JIEMEHTA B COEMHEHHH.

KosmmuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmocCBs3b KOJIMYECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. PacuéTel mo hopMynaM XUMHUECKUX COSAUHEHUH.

®u3nueckue M XUMHYECKHE SBJICHUSA. XHUMHUUYECKas peakiuss W €€ MNpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUEe ypaBHEeHUs. Kimaccupukanmss XUMHYECKIX pPeaKkuit
(coenuHeHus, pa3ioKeHUs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHYECKOW IMOCYIOW, MmpaBuiaMu paboThl B Jabopartopuu U mpuéMaMu
oOpaiieHusi ¢ nabopaTopHbIM 00OpyAOBaHHWEM, M3yUY€HHUE M ONMUCaHHE (PU3NYECKHX CBOICTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NUECKUX (TUIaBJICHNE BOCKA, TasTHUE JIbAA,
pacTupaHue caxapa B CTyIKEe, KUIIEHHE U KOHJEHCALUs BOJbl) U XUMUYECKUX (TOpEHUE CBEYH,
MPOKAIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHU, HAOII0IeHHE
M OMNHCAaHHME TPU3HAKOB TMPOTEKAHHWS XMMHUYECKUX pEaKIHi (pa3jokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHCIOTHI C XJOPUAOM Oapus, pasnoxkeHue rujapokcunaa meau (Il) npu
HArpeBaHWHW, B3auMoOJIcHcTBHE jkene3a ¢ pactBopoM conu wmeau (I1), m3ydenwe crocoOoB
pa3ieNieHuss CMeceil: C TMOMOIIbI0 MarHuTa, (pUIbTpOBaHWE, BBIMAPUBAHUE, TUCTHILISAIUS,
xpomarorpadus, NpoBeIEHHE OYUCTKM IOBAPEHHOM COJIM, HaONIOJIeHUe M  OIMCaHHe
pe3y/IbTaTOB TPOBENEHUS OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAacChl, CO3/IaHUE
MojieNield MOJIEKYT (IIIapOCTEPIKHEBBIX).

Baskneimue npeacTaBUTEIM HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37I€eMEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xucnopoja B nmpupoze, Gu3ndeckue U XUMUYECKHUe CBOMCTBA (peakIi TOPEHus).
Oxcunpl. Ilpumenenue xucnopona. CrocoObl MONydyeHHs] KHUCIOpoAa B JabopaTopuu M
npoMblIeHHOCTH. KpyroBopot kucinopoaa B mpupone. O30H — auioTponHas Moaudukarus
KHCIJIOPOJIA.

TennoBoil 3¢ ¢dexkT XUMUYECKOW peakuuu, TEePMOXMMUYECKHE YypaBHEHHS, 5K30- H
OHIOTEPMUUYECKUE pEaKIUU. TOIIMBO: Yrojib M METaH. 3arps3HEHUE BO3/yXa, YCHIEHHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — »snemeHT M mpoctoe BemecTtBo. HaxokaeHuwe Bomopoga B NIPHUPOJAE,
¢u3nueckre 1 XMMUYEeCKHe CBOWCTBA, IPUMEHEHHE, CTIOCO0bI nmonydeHus. KucioTel u conu.

Monsipablit 006EM ra3zoB. Pacu€Tsl Mo XMMHUUECKUM YPaBHEHUSIM.

®usnyeckue cporcTBa BoAbl. Boma kak pactBoputrens. PactBopsl. HacelieHHsle u
HEHACBHIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi [0l BelIeCTBa B
pacTBope. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUsA. POiIb pacTBOPOB B NPHUPOJE U B KU3HU



yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus nHeopranwdeckunx coeauHenuit. Oxcuabl. Knaccudukaius OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUECKHe U XUMUYECKHUE CBOKMCTBA OKCHIOB. [lomyyenue okcuaos.

OcHoBanmsi. Krnaccudukainus OCHOBaHWM: MENOYM W HEPACTBOPUMBIC OCHOBAHHUS.
Homenkiarypa ocHoBanui. ®PU3MYECKHME UM XUMHUUYECKHME CBOMCTBA OCHOBaHuWii. [lomydyenue
OCHOBaHUH.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucinot. @usndyeckiue U XUMHUECKHE
cBoiicTBa kucnoT. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonyduenue Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XumMudeckue cpoiictBa coieil. [lomydenue
COJICH.

I'eneTndeckas CBsA3b MEXAY KJIaCCaMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEeNIEHNE COJIepKaHusl KUCI0poia B BO3yXe, MOJIyYeHUe, coOupaHue,
pacro3HaBaHHE M HM3yYEHUE CBOICTB KHUCJIOPOJa, HAOMIOIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHWe, pacro3HaBaHUE H
U3ydeHHe CBOWCTB BOOpoa (ropeHue), B3ammojeicTBue Bogopogaa ¢ okcuaom memau (1)
(BO3MOXHO HCIIOJIb30BAaHKUE BUAECOMATEpUaoB), HaOMOIeHHE 00pa3I0B BEIIECTB KOIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C Pa3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM [JO0JIEHW PAaCTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOJABI C MeTalylaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), MCCIEA0BaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOO/IeHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAxX KHUCIOT U IEJIOYell, M3ydeHue
B3aumoseictBuss okcuga meau (I1) ¢ pacTBopoM cepHON KHCIOTBI, KHCIOT C MeETalIaMH,
peaKuuii HEUTpaIM3alMH, TOJYYEeHUE HEPaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHUE OJTHOTO
MeTajla IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux siementos JI. M.
MenpeneeBa. CTpoenne aToMOB. XUMHU4YeCKas ¢BfA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuumn

[lepBble TOMBITKM KJIacCU(PHUKAMK XHMHUYECKHUX dieMeHTOB. IloHsTne o rpynmnax
CXOJHBIX 2JIEMEHTOB (IIE€JIOYHBIE U IIETIOYHO3EMENbHBIE METAJUIbI, TaJIOr€Hbl, UHEPTHBIE ra3bl).
DJeMeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUABI U THIPOKCUIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucrema XuMuUYeckux odiemMeHroB [J[. M.
MenneneeBa. Koporkonepuonnas u anuHHonepuonHas ¢opmel [lepronudeckoil cuctemsl
xumudeckux snemeHTtoB J. M. MennaeneeBa. Ilepumoasl u rpynmbl. PU3HYECKHI CMBICIT
MIOPSIIKOBOTO HOMEPA, HOMEPOB NIEPUOA U IPYIIILI HIEMEHTA.

Crpoenne aromoB. CocrtaB aroMmHbIX saep. HM3oromsl. Onektposl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB IMEPBbIX 20 XUMHUUYECKHUX AIeMEHTOB [leproandeckoit CUCTEMBI
. W. MeHnneneeBa. XapakTepUCTUKAa XHUMHUYECKOTO JJIEMEHTAa IO €ro IOJOXEHUIO B
Ilepuonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U ITEPUOJIAM.



3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HayKu U nipakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHHH.

XuMH4YecKass  CBS3b. KoBasienTHas (nonsipHas u HEMoJIsIpHast) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMHYECKHUX 311€MEHTOB. VIOHHas CBA3b.

Crenenp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Ipomeccsl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenn.

U3YYCHHE OO0pa3loB BEIIECTB METAJUIOB M HEMETAIIOB, B3aWMOJCUCTBUE THUAPOKCHIA
IMHKA C pacTBOpPaMHu KUCIOT M IIEJI0YEed, MPOBEACHHUE OIBITOB, WLIOCTPUPYIOLIUX MTPUMEPDI
OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIINI (TOpEHUE, PEaKIIUU PA3JIOKEHHS, COSTUHEHNS).

Mesxncnpeomemnuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H IPU M3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIISIETCS
Yyepe3 HUCIMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TOHSATHUH, TaK U TOHSATHH,
ABJISIFOUIUXCSI CACTEMHBIMU JIJ1s1 OT/I€JIbHBIX MIPEAMETOB €CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATHSA: HAY4YHBIA (aKT, THIOTE3a, TEOopus, 3aKOH,
aHajau3, CHUHTE3,  KiacCUUKaIus,  MNEPUOAUYHOCTh,  HAOJIOJCHHE, SKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®u3nka: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIIbI,
pPaZMoOaKTUBHOCTb, MOJIEKYJNa, SJEKTPUUECKUN 3apsiji, BEIIeCTBO, Tello, 00BEM, arperarHoe
COCTOSTHUE BEIECTBA, ra3, (PU3NYCCKUE BEIWYMHBI, CIUHUIIBI W3MEPEHHS, KOCMOC, TUIAHETHI,
383161, ComHIle.

buonorus: ¢porocunres, Apixanue, buochepa.

['eorpadus: armocdepa, rumpochepa, MUHEpATbl, TOPHbIE MOPOJABI, IMOJE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuyeckux dsmemeHToB /[l U
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHHM CBONCTB XHMMHYECKUX
AJIEMEHTOB TIEPBBIX TPEX IMEPUOAOB, Kaus, KAJIbIUS U HX COCIUHEHUUW B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [leproanyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHUAbl XUMUYECKOM CBA3U. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWMCTB BEILECTBA OT THUMA KPUCTAUIMUECKOW PEIIETKH M BHJIa XUMHUYECKON
CBSI3U.

Knaccudukanus v HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHUYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanust XuMUYECKUX PEAKIUN MO Pa3IMYHBIM MPU3HAKaM (110 YUCITY U COCTaBYy
YUaCTBYIOIIMX B pEaKIMU BEHIECTB, MO TemioBoMy J(PQeKTy, M0 HU3MEHEHHUIO0 CTeneHei
OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, MO OOpAaTHMOCTH, MO YYacTHIO Karajau3aTopa). JK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUIECCKHE YPaBHEHUSI.

[TonsiTe o ckopocTy Xumuueckoil peakuuu. [lonstre 06 oOpaTUMBIX U HEOOpaTHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TeTepOreHHBIX peakiusax. [loHstue o
karanuze. llonstue o xumuyeckom paBHOBecuu. DakTopbl, BIUAIOIIME HA CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.



OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLUHU, SJICKTPOHHBIN OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBl€HUE YpPaBHEHUN OKHMCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIIOIB30BAHNEM METO/Ia SJICKTPOHHOTO OayiaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DJIEKTPOJIUTEL U HEIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHM3M JMCCOLMALIMM BEIIECTB C Pa3IMYHBIMU BUAAMHU XUMHYECKOM CBA3H.
Crenenb qucconuanuu. CuiabHbIE U Cl1a0ble IEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcClIOBHsI IPOTEKAHUS PEaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHUI M COJEW B CBETE
IPEJICTaBICHUA 00 3JIEKTPOIMTUYECKON aucconuanuu. KauecTBeHHblE peaklMd Ha HOHBI.
[TonsiThe 0 rusponn3e comnei.

Xumuueckuii IKCnepumenn.

O03HAKOMJIEHHE C MOJENISAMU KPUCTAIIMYECKUX PELETOK HEOPraHMYEeCKUX BELIECTB —
METaUIOB M HeMmeTauioB (rpadura W aiMasa), CIOXKHBIX BEIIECTB (XJOpHUIa HATpusi),
UCCIIEJOBAHUE 3aBHUCHMOCTH CKOPOCTHM XUMHYECKOM pEaKkUHUHU OT BO3AEHUCTBUSA Pa3INYHBIX
(akTOpOB, UCCIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOIEcca IUCCOLMALUU
KHUCJIOT, IIeN0o4Ye U cosnel (BO3MOXHO HCIOJb30BaHUE BHJIEO MAaTEpUAIOB), IPOBEICHUE
OMBITOB, WJIIIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHUs peakluil MOHHOro oOMeHa (oOpa3zoBaHME
ocajika, BbIJENCHHE ra3a, oOpa3oBaHHE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIMX HPUMEPbI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (TOpEeHUE, PEeaKkLMUU Ppas3IoKEHUs, COECIUHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C ITOMOLIbI0 KAueCTBEHHBIX DPEAKIMl Ha HOHBI,
pEILIeHNE SKCIIEPUMEHTAIbHBIX 3a1a4.

Hemera/uibl 1 HX COeAMHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crenieHd okucieHus. CTpoeHue M (PU3MYECKHe CBOMCTBA IPOCTBHIX BEIIECTB — TaJOTEHOB.
XvMHYEeCKHEe CBOWMCTBA Ha INpUMEpPE XJopa (B3auMOJEHCTBHME C MeTallllaMH, HEMeTalslaMH,
menoyamu). Xmopoogopoa. ConsiHas KHUCIOTa, XHMHUYECKHE CBOMCTBa, MOJIYyYEHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJI0POBOAOPO/Ia HAa OPraHN3M 4elloBeKa. BaxkHelmme Xaopuasl
U X HaXO0XJEHHUE B IPUPO/IE.

OO6mass xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (QU3MUECKHue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPONHbIE MOJU(PHUKAIIMUA KUCIOPOJa U cepbl. XUMUYECKHUE CBOICTBA
ceprl. CepoBojiopoji, cTpoeHue, (U3UYECKHe U XHUMHYECKHe CBOMCTBA. OKCHIBI CEepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHUE M XHMHUYECKHE CBOWCTBA
(oOume Kak NpeACTaBUTENS KJlacca KHUCIOT W cnenuduueckue). XUMHUYECKHE pPEaKluy,
Jekallde B OCHOBE IMPOMBIIUIEHHOTO CIoco0a MOJydeHHs CepHOW KHUCIOThl. [IpumeHenue
cepHoll kucioTel. Conu cepHON KHCIIOTHI, KaUeCTBEHHAs peakius Ha cynbdar-noH. Haxoxnenue
ceppl U €€ COeNMHEHHWH B Mpupoje. XHUMHUYECKOE 3arps3HEHHE OKpYXKaroulel cpenbl
COCMHEHUSIMHU Cepbl (KUCIOTHBIE JIOKIM, 3arpsi3HEHHE BO3JyXa U BOAOEMOB), CIOCOOBI €ro
IPEIOTBPALLEHUS.

OOmast xapakTepucTuka 3y1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHEe B Mpupojae, (Qu3Mueckue u
XUMHUYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, ero Gpu3ndeckue U XUMHYECKHe
CBOICTBa, noy4yeHue u npuMeHeHue. Conu aMMOHHUSI, UX (PU3HUECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHasi peaknysi Ha MOHBI aMMOHMSA. A30THas KUCJIOTA, €€ IOJydYeHHe,
¢usnueckue M XHMMHUYECKHE CBOMCTBa (0OIIME Kak MpPEACTaBUTENA Kjacca KHCIOT H
cneuuduyeckue). VMcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B Kaue€CTBE MUHEPAIbHBIX



ynoopenuit. XuMHUECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpeibl COSTUHEHUSMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3JyXa, MOYBBI M BOJOEMOB). Docdop, amuioTpomHble MoAU(UKALNUN
docthopa, pusznyeckue u xumudeckue cpoiicta. Okcua ¢ocdopa (V) u gochopHas kucnora,
busznueckue M XMMHUYECKHE CBOMCTBa, mosiydeHue. Mcmonp3oBanue ¢(ocdaToB B KadecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapakTepucTuka 3JeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCICHUA. YTJEepo/, aJllJIOTPOIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHE B
npupoze, pusnueckue 1 XUMUIecknue cBoiictBa. Axcop6omus. Kpyropopot yriepoaa B mpupoe.
Oxcuapl yraepona, ux (U3NUYEecCKue ¥ XMMHYECKHE CBOMCTBA, JIEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHUE. DKOJIOTUYeCKUe MpoOsieMbl, CBsi3aHHBIE ¢ okcusoM yriepona (IV),
TUIOTE3a II00AIbHOTO MOTEIJICHUsI KIMMaTa, MapHUKOBBINA 3¢ ¢eKT. YTonbHas KUCIOTa U e
CONM, WX (PU3MUECKHUE M XMMHUYECKHE CBOWCTBA, IMOJIyueHHE M INpuMeHeHHe. KauecTBeHHas
peakmust Ha  KapOoHaT-MOHBL. ~ Mcmonmb3oBaHwe — KapOOHATOB B OBITY,  MEIUIUHE,
MPOMBIIIJICHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSX Yriaepoiaa
(MeraH, 3TaH, OTWIEH, AaUETWIEH, JTaHOJ], IJIHLEPUH, YKCycHass Kuciora). Ilpuponnsie
UCTOYHUKH YTJIIEBOJOPOJOB (yroib, HMPUPOAHBIA Ta3, HEe(TH), MPOAYKTHI HX TEpepabOTKU
(OeH3uH), UX pOJIb B OBITY W MPOMBINUIEHHOCTH. [IOHATHE O OMOIOTHYECKH BaKHBIX BEIIECTBAX:
KUpax, Oenkax, YIrJIeBOoJaxX — M HUX pPOJM B JKU3HM 4YeloBeKa. MarTepuaabHOE €IMHCTBO
OpPraHMYECKUX M HEOPraHMYECKHX COCTMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBOICTBa, IIOJy4Y€HUE U NPUMEHEHHUE.
Coenunenuss kpemHus B mnpupozae. OOmme mnpencrasieHuss o0 okcune kpemuus (IV) u
KpeMHUEBOM kucnoTe. CUITUKATHI, UX HCIIOIb30BAaHKE B OBITY, B IPOMBIIIIEHHOCTU. BaxHeiimue
CTpOMTENbHbIE MaTepHalbl: KepaMHUKa, CTEKJI0, LEMEeHT, OeToH, »eye300eToH. IIpobiemsl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIbHBIX MaTEPUAJIOB B IIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yyeHHe o0pa3lloB HEOPraHMUYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MIPOBEJICHHE
KAYeCTBEHHBIX pEaKlUil Ha XJOPUA-HUOHBI M HAONIO/EHNE NMPU3HAKOB UX MPOTEKAaHUs, ONBITHI,
oTpaxarolue (U3NUecKre U XUMUYECKHE CBOWCTBA TaJOT€HOB U UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB), O3HAKOMJIEHHWE C OOpa3laMu XJOPHIOB (TaJOreHH/OB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHHSIMHU (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), HAONIOJCHHE Tmpolecca oOOyriMBaHUS  caxapa TOA  JIWCTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakuMMu Ha cynb(paT-WOH U HaONIO/IEHHE NpH3HaKa €€
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUYECKUMHU CBOWCTBaAMM a30Ta, (ocdopa M HUX COeAMHEHHH
(BO3MO’KHO MCITOJIb30BaHKUE BUIEOMATEPHAIIOB), 00pa3liaM a30THBIX M (POCHOPHBIX YI0OpEHHUIA,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M M3yYEHHE CBOWCTB aMMHUaKa, IPOBEICHHE
KAUeCTBEHHBIX pEakIuid Ha HOH aMMOHUA Hu (ochaT-MOH M H3YYeHHE TMPU3HAKOB UX
NPOTEKaHUs, B3aUMOJICIICTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCITOJIb30BaHUE BHUIEOMATEPUANIOB), M3YUYEHUE MOJENIeH KPHCTAIMYECKUX PeIIETOK anmasa,
rpaduta, ¢ymwiepeHa, O3HAKOMIIGHHE C TIPOILIECCOM aJCcOpOIMU PAaCTBOPEHHBIX BEIICCTB
AKTHBUPOBAHHBIM YIJIEM U YCTPONCTBOM IMPOTUBOTa3a, MOJyueHue, coOMpaHue, pacro3HaBaHHe
U M3y4YeHHE CBOWCTB YIJIEKHCIIOTO ra3a, NMpOBEJCHHE KadeCTBEHHBIX peakIMii Ha KapOOHAT U
CHWJIMKaT-HOHBl M M3YyYEHUE INPU3HAKOB HUX MPOTEKaHUsS, O3HAKOMIIEHHUE C MPOAYKIHMEH
CHJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PEUICHHE 3KCIEepUMEHTAIbHBIX 337a4y Mo TeMme «BaxHeilmue
HEMETAJUIbl M KX COEIMHEHUS.



MeTa/liIbl M X COCUHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU HX
nosoxenus B [lepuoanueckoi cucreme xumuyeckux 3neMeHToB [[. . MenneneeBa u ctpoeHus
atoMoB. CTpoeHue MeTauioB. Meraminyeckass CBS3b U METAUIMYECKAs KpUCTaJIM4ecKast
pem€Tka. DJIEKTPOXUMHUYECKUN psAJl HaNpsHKeHUH MeTauioB. Dusnueckne M XUMHUYECKUE
cBoiicTBa MeTayyioB. Obmue crnocoObl mofdydyeHus: MetaioB. [oHsITHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBhl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[Ilenoynble MeTauIbL: MMONOKEHUE B [lepuoandeckoi CuCTeME XUMUYECKHUX 3JIEMEHTOB /I,
W. MeHngeneeBa, CTpOGHHE MX aTOMOB, HaXxOXKJAeHUE B npupoje. Pu3nuecKkue U XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIMHECHUM.

[[{erouHO3eMENBbHBIE METAIBI MAarHMil M KaylblMil: nosoxkeHue B Ilepmonmnueckoin
cucreMe xumudeckux aemeHtoB [[. M. MennpeneeBa, cTpoeHHE HX aTOMOB, HAaXO0XJIECHHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MarHus M Kaibuus. BaxuHeilmme coeanHeHUs
KaJbpLus (OKCUJ, TUAPOKCUA, cosin). JKECTKOCTH BOJBI U CLIOCOOBI €€ YCTpaHEHHUSI.

AmomuHuit: nonoxxenue B Ilepumonnueckoil cucreme xumuueckux siaementoB J[. WM.
MeneneeBa, CTpOEHHUE aTOMa, HaxOXKJeHUE B npupoae. Ouznueckre 1 XMMHUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCU/IA ATFOMUHHUS.

Kene3o: mnomoxenue B Ilepuonnueckoi cucreme xumuueckux daemeHtoB [[. U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
xkene3a. Okcunpl, ruapokcuasl u coiu keneza (I1) u sxemesa (11), ux cocras, cBoiicTBa U
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3lamMy METauIoB M CIUIaBOB, UX (PU3MYECKMMH CBOWCTBaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3MHM METAUIOB (BO3MOXHO HCIOJb30BAHUE BHUAEOMATEPUAIIOB),
0CcOOEHHOCTEHM B3aMMOJICHCTBHS OKCHA KalbLiUs U HATPUs C BOJIOW (BO3MOKHO HMCIIOJIb30BAaHHE
BUJICOMATEpHUAJIOB), HCCIIEJOBAaHUE CBOMCTB KECTKOM BOJBI, Ipollecca TOPEHHUs >Kene3a B
KHUCIoposie  (BO3MOXHO  HMCHOJb30BAaHHUE  BMJIEOMATEPHANIOB), MPHU3HAKOB  MPOTEKaHUS
KAueCTBEHHBIX pPEaKlMii Ha MOHBI: MarHus, Kajabllus, aIFOMUHUS, IMHKa, xene3a (I1I) u xenesa
(IIT), memu (II), HabmroieHNE W OMHMCAHKUE MPOIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMHU HATpPUS,
KaJiusl U Kanblis (BO3MOXHO HCIIOJb30BaHHE BUAEOMATEPUAJIOB), UCCIEI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U TUIPOKCH/IA [INHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHellne MeTaibl U UX COCTUHEHUS.

XuMuS U OKpPY:Ka0IAs cpeaa

BemectBa u Marepuansl B MOBCETHEBHOW JKU3HU YeJIOBEKa. be3onmacHoe MCnosib30BaHuE
BEIIECTB M XUMHUYECKUX peakiuuii B ObITy. [lepBas momoImnp Mpu XUMHYECKHUX OXKOTax U
OTPABJICHUSIX.

XUMHYeCcKOe 3arps3HeHHE OKpYyKarollen cpepbl (MpeaenabHas JOMyCcTUMasi KOHIEHTpalus
BeniecTs, ganee — [1/1K). Ponb XxuMuu B pemieH!# S3K0JI0THUECKUX IpodiieM.

Xumuueckuii IKcnepumenm:

U3y4eHre o0pa3oB MaTepHaioB (CTEKJIO, CIJIaBbl METAJJIOB, IOJIMMEPHbIE MaTepUAIIbI).

Mesicnpeomemmuoie céazu

Peanuzanus MeXnpeaMeTHBIX CBS3€H MPU M3YYEHUU XMMMH B 9 Kilacce OCYLIECTBIIAETCS
Yyepe3 HCMONb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaKk ©  TOHSATH,
ABJISIFOLIUXCSI CACTEMHBIMM JIJIs1 OT/I€IBHBIX MMPEAMETOB €CTECTBEHHO--HAYYHOTO [IMKJIA.



OOue ecTecTBEHHO-HAYYHBIE MOHSATHUS: HAay4yHBIH (DakT, THUIIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CUHTE3, KIIaccu(UKaIus, MIEPUOAUYHOCTD, HaOJII0ICHUE, JKCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHE, MOJIeIb, SBJICHHE, ITAPHUKOBBIN 3 (PEKT, TEXHOIOTHUS, MATCPHAIIBL.

®usuka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJI, H3OTOIIBI,
pPaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsiji, MPOBOAHUKH, IOJYIPOBOJHHUKH,
JIMDJICKTPUKH, (OTOIIEMEHT, BEILECTBO, TeNO, 00BbEM, arperaTHoe COCTOSHHE BELIeCTBa, ras,
pacTBOp, PpacTBOPUMOCTb, KPUCTAUIMYECKAas peUIéTKa, CIUIaBbl, (U3UYECKHUE BEIMYHHBI,
€IMHHILIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3]1b1, COHIIE.

Buonorus: ¢ortocunres, neixanue, Omocdepa, IKOCUCTEMA, MUHEpPAIbHbIE YI0O0peHUs,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIbHBIC BEIECTRA.

[eorpapus: atrmochepa, ruapocdepa, MHUHEpAIbl, TOPHBIC IOPOIbBI, MOJIE3HBIC
YICKOITaeMbI€, TOILUIUBO, BOJTHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI ITIO XUMHWHA HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOIO o00IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEeHHUsI XMUMHUU B €IMHCTBE YU€OHOH M BOCIIUTATEIBHON JESITEIHHOCTH B
COOTBETCTBUM C TPAAMLMOHHBIMU  POCCUMCKUMH  COLMOKYJIBTYPHBIMH U  JYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, IPUHATHIMM B OOIIECTBE MpaBUJIaMH U HOPMaMHU MOBEACHUS U
CIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAIN3ALUN 00yYarOLINXCS.

JIMYHOCTHBIE PE3yJAbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUI U PaCHIMpPEHHE OIIbITA JEATEIILHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTUTAHUSI:

LIEHHOCTHOTO OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U Hay4HOMY
HACJIeIMI0, NOHUMAaHMs 3HAYEHHUs XUMHUYECKOM HayKh B HKHM3HM COBPEMEHHOIo OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHOW MH(pOpMAaLUEl O MepeloBbIX JOCTHKEHHUSIX M OTKPBITUAX
MHUPOBOM M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 yCTpoOMCTBE
Mupa U OOLIECTBA;

2) rpa’kIaHCKOT0 BOCIIMTAHMA:

NpPEJCTaBICHUS O COLMAIBHBIX HOPMax W MpaBWIaX MEXKIUYHOCTHBIX OTHOIIEHUI B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B 00IIIeCTBEHHO I0JIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOM M APYrUX BHUJAAX JAEATENbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH JI€ATEIbHOCTU IPU BBINOJIHEHUH YU4eOHBIX, IO3HABATENIbHBIX 337134,
BBIMIOJTHEHUM XUMHUYECKHX HKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX IPOEKTOB, CTPEMJIEHHUS K
B3aMMOINIOHMMAHUIO M B3aUMOIIOMOILM B IPOLIECCE 3TON y4yeOHON IesTeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE IIOBEJIEHWE W TOCTYNKHM CBOMX TOBapHIled C MO3UIHMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'O MIO3HAHUS:

MHUPOBO33PDEHUYECKUE  NPEJICTABICHHA O  BEIIECTBE W XUMHUYECKOW  peakluH,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO DPa3BUTHUS HAyKH M COCTAaBJISIOLUIME OCHOBY JUIS
NOHUMaHMs  CYIIHOCTH HAy4YHOH  KapTUHBI MHpa, MPEACTaBIEHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS NPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IPUPOJHOM CPENoi, O posH
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJYYEHHE HOBBIX 3HAHUW IO XHMHUH,
HEOOXo/auMBbIE Ul OOBACHEHHMsS HAONIOAaeMbIX IPOLIECCOB M SIBJICHUH, MO3HAaBaTEIbHOMH,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JUTEPAaTypOH, NOCTYNHBIMU TEXHHYECKUMH CpPEJICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpec K OOYyYeHMIO M TO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOSKTHOW W HMCCIIEIOBATEILCKONU JEATEIHLHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B AaJbHEHIIEM;

4) hopMupOBAHNS KYJIbTYPHI 310POBbI:

OCO3HAHME IIEHHOCTH JKHU3HHM, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3I0POBbIO,
YCTAaHOBKM Ha 3/10pOBbIii 00pa3 JKW3HH, OCO3HAHUE IIOCIEACTBUI W HENpPUATHE BPEIHBIX
npuBbIYEK (YHOTpEeOIEeHUs aJIKOroJisi, HAPKOTUKOB, KypeHUs), He0OOXOIMMOCTH COOIOECHUS



npaBuil 0€30MacHOCTH TpU OOpaleHMH € XMMHUYECKHMH BEIIECTBAMH B OBITY M pealbHOM
KU3HY;

5) Tpy10BOro BOCIIMTAHUS

MHTEpPEC K MPAKTUUYECKOMY M3YyUeHHUI0 Mpodeccril U TpyAa pa3InyHOro poja, YBaXKEHHE K
TpyAy M pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHUCJIE HAa OCHOBE IPUMEHEHHUS
OPEIMETHBIX 3HAHWW 10 XWUMHUH, OCO3HAHHBIM BBIOOP WHIWUBUIYaTbHOW TPACKTOPUU
MPOJODKEHUsSI 00pa3oBaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol mpodeccCuoHanbHOM N1eATeNbHOCTH U
Pa3BUTH HEOOXOIMMBIX YMEHUH, TOTOBHOCTb aIalITUPOBATHCS B MPO(PECCHOHANBHOM Cpee;

6) 9KOJIOTHYECKOT0 BOCTIUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOE KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 M 0€30macHOro odpasa KU3HU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U TICUXUYECKOMY 3J0POBBIO,
OCO3HaHHE LIEHHOCTH COOIIOCHUS IpaBUil 0€30I1aCHOIO MOBEJAEHUS MPH padoTe C BELIECTBAMH,
a TaK)KE B CUTYaLlUsAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJy4aeMble MpPH U3YYCHUU XUMHUHU, JUJIS PEIICHUS
3a71a4, CBSI3aHHBIX C OKPYKAKOUIEH NPUPOJTHON CPEIOH, JIJIsl MOBBILICHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUs INI00ATBHOTO XapakTepa SKOJIOTHYECKHX MPOoOJieM U MyTed MX pellieHus
MOCPEJICTBOM METOJOB XUMUH, FKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI pPyKOBOJCTBOBAaTbCS UM B
IIO3HABATEJIbHON, KOMMYHUKAaTUBHON Y COLMAJILHOMN IIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeIMeTHBIX pE3yJlIbTaTOB BBIAEISIOT 3HAYUMBIC UIA (HOPMHPOBAHUS
MHUPOBO33peHHUsl OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUNOTe3a, (aKT, cUCTEMa,
MIPOLIECC, SKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATUX MPeIMETOB (OPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAayYyHOW KapTHHE MHpa, U YHHBEpCalbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATHUBHBIE), KOTOpbIe OOecrneynBaroT (popMHpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAaHHPOBAHUIO U OCYIIECTBIEHUIO YUeOHON JAESITENbHOCTH.

ITo3naBaTe/bHBbIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble joruyeckue aelicTBus:

YMEHUSI MCHOJIb30BaTh MNPUEMBI JIOTMUYECKOTO MBIIUIEHUS] IPU OCBOCHMHM 3HAHUM:
pacKpblBaTh CMBICI ~XMMHYECKUX TOHITHHA (BBIACNATh HMX XapaKTepHble MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBS3b C JIPYTUMH TOHSTHSIMH), UCIIOJIb30BaTh MOHATHUS ISl OOBICHEHHS
OT/IENbHBIX (AKTOB W SIBJICHWM, BBHIOMPATh OCHOBAHUS M KPUTEPUU IS KiIacCHpUKAIIU
XUMUYECKUX BEUIECTB M XMMUUYECKUX PEAKIUN, YCTaHABIUBATh PUYNHHO-CIIE/ICTBEHHBIE CBSA3U
MEXy 00BEKTaMHU U3YYCHHUS, CTPOUTH JOTHUECKHUE PACCYXACHUS (MHIYKTHBHBIC, JeTYKTUBHBIC,
10 aHAJIOTHH), ANaTh BBIBOJbI U 3aKIIOUEHUS;

yMEHUE TIPUMEHSATH B MPOIECCE MO3HAHUS MOHATHS (MPEIMETHBIE U METalpeIMETHbIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENIHU, HUCIOIb3yeMble B XHUMHHU, MPEOOPa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XHMHH MOJIeJIbHBIC TPEJCTABICHUS — XUMUYECKU 3HAK (CHMBOJ DJIEMEHTA),
xumuueckass ¢GopMysia M ypaBHEHHE XUMHUYECKOW peakuuu — TpU pelieHuH Yy4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4YETOM OTUX MOJEIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMHUYECKHUX PEaKIINi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIIEICTBEHHBIC CBSI3U U
MIPOTUBOPEYHS B U3y4aeMBbIX IIpoLeccax U SBJICHUSIX.

ba3oBrble uccienoBare/bCKUe NeHCTBHA!



YMEHME HCIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHI B KAa4ECTBE MHCTPYMEHTA MO3HAHMS, a
TaKKe B KadecTBE OCHOBBI JUIsi (POPMHPOBAHHUS THIOTE3bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

IPUOOpPETEHUE OMbITa IO IJIAHUPOBAHUIO, OPraHU3allMd U IPOBEJIEHUI0 YYEHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJOM MpOIiecca, CAaMOCTOATENBHO TPOTHO3UPOBATh €r0
pe3yibTar, (GOopMyIMpOBaTh OOOOLIEHHS M BBIBOJBI 110 PE3yJbTaTaM IPOBEIEHHOIO OIIBITA,
UCCJIEIOBaHMs], COCTABIIATh OTYET O MIPOJIETAHHOM padore.

Pabora ¢ nngopmanmeii:

yMEHHUE BBIOUPATh, aHATM3UPOBATh U UHTEPIIPETUPOBATh HH(DPOPMAITUIO PA3TUYHBIX BUOB
1 GOpM IMpeCTaBICHHS, TOTYyYaeMYyIO U3 Pa3HbIX HICTOUHUKOB (HAyYHO-TIOMYJISIpHAS JIUTEpaTypa
XMMHYECKOTO COZAEp)KaHus, CIpaBoYHble ImocoOusi, pecypchl HTepHeTa), KpUTHUECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMALINIO;

YMEHHUE MPUMEHATh Pa3IMYHbIe METO/IbI U 3aIPOCH IIPU MOUCKE U 0TOOpe WHPOpMAIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX ISl BBITOJHEHHS YU€OHBIX U TIO3HABATENFHBIX 3a/1a4
OIpeNieNIEHHOr0 THIA, NMPUOOPETEHHE ONbITa B OO0JIACTH MCIIOJIB30BaHUS HH()OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBJIaJeHUE KyJIbTYpOU aKTUBHOI'O MCIIOIb30BaHMS Pa3IMYHbIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHMAIBHYIO (OpMY MpeICTaBICHUS
uH(pOpMallMl ¥ WJUIIOCTPUPOBATH pPEIIAEMblE 3aJaull HECJIOKHBIMU CXEMaMH, JuarpaMmmamy,
npyrumu popmamu rpaduku U UX KOMOMHAIUSMU;

YMEHHME HCIOJIb30BaTh U AHAJIU3UPOBATh B Ipoliecce Y4eOHOM M HUCCIIEN0BaTEIbCKOMN
NEeSITeAbHOCTH HH(OPMALIMIO O BIHUSHUM MPOMBILIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLleW MPUPOAHOMN CPEB.

KoMMmyHnKaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

YMEHMs 3aJaBaTh BOIPOCHl (B Xonae Juanora W (WIM) JAUCKYCCHHM) IO CYIIECTBY
oOcyxnaemMoll TeMmbl, (OpMyTUpOBaTb CBOU MPEJIOKEHUS OTHOCHTEIBHO BBIMOJIHEHUS
IIPEUI0KEHHON 3a]a4n;

YMEHHMsI IPEACTABIATh MOJyYEHHBIE PE3YJIbTAaThl I03HABATEIBHON JAESITEILHOCTH B YCTHBIX
U THUCBbMEHHBIX TEKCTax; JeJlaTh IPE3CHTALMI0 Pe3yIbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OmbITa, J1a0OpaTOpHOl pabOTHI MO MCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YI1€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOI IMO3HABATEIbHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTH NpPU PEIIEHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE Y4éTa
OOIIMX HHTEPECOB U COIJIACOBaHMs MNO3MLIMU (0OCyXkaeHus, oOMEH MHEHMSIMH, «MO3IOBbIE
LITYPMBI», KOOPAWHALIUS COBMECTHBIX JACHCTBUM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOU PabOTHI U IpyTHe).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUS:

YMEHHME CAMOCTOSATEIBHO ONPENEIATh LENIN AEATEIBHOCTH, IJIAHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBAaTh M NpPU HEOOXOJMMOCTH KOPPEKTHPOBAaTh CBOIO JESATEIBHOCTb, BBIOMPATH
HanOonee HS(QeKkTHBHbIE CIOCOOBI pemeHHs Y4eOHBIX UM IIO3HABaTENBHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WM KOPPEKTHPOBATH INMPEMJIOKEHHBIM ANTOPUTM ACHCTBUN IPHU
BBIMIOJTHEHUH 3aJaHUNl ¢ Y4YETOM TMOJYy4YeHHs] HOBBIX 3HAaHUN 00 H3ydyaeMbIX OOBEKTaX —
BELIECTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBHUE IMOJIyYEHHOTO pE3yjbTaTa 3asBICHHON LENH,
YMEHHE UCIO0JIb30BATh U AaHAJIM3UPOBATh KOHTEKCTBI, IPEJIaraéMble B YCIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yNbTATOB 110 OCBOCHHUIO 00S3aTENBbHOTO COAEpIKaHUS,
YCTQHOBJICHHOTO JIaHHOHW (enepanbHON pabodeld mporpamMMoil, BBIIENAIOT: OCBOSHHBIE



oOydJaromuMUCcs HaydHbIe 3HAHUS, YMEHUS M CIOCOOBI ACHCTBHIA, CHEIU(PUUESCKHE IS
npeaMeTHO o0nacTu «XUMHUS», BHUIBI ACSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPe0OpPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAIIHSX.

K xonmy oOyuenust B 8 kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINUXCSI YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATHUN: aTOM, MOJIEKYJIa, XUMHUYECKUN
AJIEMEHT, TMPOCTOE BEHIECTBO, CJOXXKHOE BEHIECTBO, CMech (OJHOpOJHAs U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCHUTENbHAs aTOMHas W MOJEKyJspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas A0S XUMHUYECKOTO
JJIEMEHTAa B COCAMHCHHH, MOJSPHBIA OOBEM, OKCHJA, KHCJIOTa, OCHOBAaHUE, COJb,
AJIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHHS, XUMUYECKas peaKIus, KIIacCU(UKAIIHS
peakLMii: peakliMy COeIMHEHUS], PEAKLIMK Pa3JI0KEHHUs, PEAKLUN 3aMEILIEHUs, PEaKI[U1
o0MeHa, 9K30- U SHIOTEPMHUUECKUE PEaKIUH, TEIUIOBOHM 3P deKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJIOM aTroMa, aTOMHasi OopOMTalb, PagdyC aToOMa, XUMHUYECKas CBS3b,
MOJISIpPHAsE M HETOJIsIpHAsh KOBAJICHTHAs CBSI3b, MOHHAS CBs3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBasi 10JIsI BeleCTBa (IIPOLIEHTHAs! KOHIICHTPAIHs) B PACTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHSITHI M MPUMEHSTH 3TH
MOHSATUS ITPU ONKMCAHUY BEILIECTB U UX MPEBPAICHUII;

UCIIONIb30BAaTh XMMHMYECKYI0 CHMBOJUKY JJsi COCTaBiIeHHS (GOpMyNl BEUIECTB H
YpPaBHEHUN XUMHUUYECKUX PEAKLIUM;

OTpENIENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCIUHEHMSIX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
onpeAeNéHHOMY KjacCy CO€IuHEHUH 1o ¢opMyiaM, BUJA XUMHUYECKOH CBS3H
(KoBasIeHTHAs! ¥ MOHHAs) B HEOPTAHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoguueckoro 3akona [[. M. MenaeneeBa: 1€EMOHCTPpUPOBATH
MOHUMAHWE TEPUOANIECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX JJIEMEHTOB OT HX
nonoxeHuss B Ilepuonnueckoid cucTeMe, 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

OMKCHIBAaTh U XapakTepu3oBaTh TaOnmuuHyr ¢opmy Ilepuonnyeckoit cucTeMsl
XUMHYECKHX SJIEMEHTOB: pa3inuaTh MOHITUS «TJIaBHAs MoArpymnna (A-rpymnmna)» u
«mobounass mnoarpynna (b-rpymnma)», manble u OoNblIME€ TEPHOJBI, COOTHOCHUTH
0003HaueHus1, KOTopble uMetoTcst B Tabnune «llepuoguyeckas cucreMa XUMHUYECKUX
sanemeHToB [[. 1. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsa  sjapa, oOIee YHCIO DJIEKTPOHOB U
pacmpeneneHre ux Mo dIEKTPOHHBIM CII0SIM);

KJIACCU(UIIUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHUE BEIECTBA, XUMUYECKUE
peakuu (10 YUCIYy M COCTAaBY Y4YacTBYIOIIMX B PEAKI[MU BEIIECTB, MO TETUIOBOMY
apdexry);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEP)KJas  ONHUCAHME TNPUMEPaMHU  MOJEKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHI;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUUECKUX MPEBPALICHUHN B Pa3IUUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTENIbHYIO MOJEKYISPHYIO U MOJSIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1o (OopMylie COSAMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUYETHI IO YPABHEHHUIO XUMHYECKOUN pEeaKkIuu;



MPUMEHSTh OCHOBHBIC OTEPAIlUU MBICITUTEILHON JEATeIbHOCTH — aHaIW3 U CUHTES,
cpaBHEeHHE, 0000IIEeHNE, CUCTEMATU3AIlNIO0, KIacCU(UKAIIUIO, BBISIBJICHHE MPUUYUHHO-
-CIIC/ICTBEHHBIX CBSI3€H — JJIS U3YYEHHUS CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIIUMH,
€CTECTBCHHO-HAyYHBIE = METOJbI  TMO3HAaHMS  —  HaONIOJIeHWEe,  W3MEpEeHHeE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (PEajbHbIN U MBICJICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJB30BAaHUS XHWMHUYECKOW TIOCYAOH ©  J1a00OpaTOPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiiaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSAMU TIO BBIMOJTHEHUIO JA0OPATOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEIHIECTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATH
U MPOBOAUTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB HIeNouel U
KHCJIOT C IIOMOIIIBIO HHUKATOPOB (JIaKkMyc, (heHonTanernt, MEeTUIOPAHK U IPYTHeE).

K konny oOyueHus B 9 kiacce mpeIMeTHbIE pe3ybTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaxkaTb c(hOPMHUPOBAHHOCTH y OOYUAIOLIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKUX MOHSTUNA: XMMHUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILLECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHHS, XUMUYECKas peakUus, XUMHUYECKas
CBsI3b, TEIUIOBOM 3 (dEeKT peaklnu, MOJIb, MOJSPHBIA 00BEM, PaCTBOp, ANEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTUYECKAs] JUCCOLMALMSA, pPEaKUMM HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, oOpaTHMble M HeoOpaTUMbIE peakluH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKLUUU,  OKUCIUTENIb,  BOCCTAaHOBUTEIIb,
OKHUCJICHHE M BOCCTaHOBIIEHUE, aNIOTpOnus, aM(pOTEpHOCTb, XHMHYECKasi CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETa/NIMYecKas), KpUCTalJIM4ecKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peaklMH, TMpeAebHO JAO0MyCTUMAas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUNH U NPUMEHSTH 3TU
MIOHSITHS ITPH ONIMCAHUM BELECTB U UX IPEBPAILECHUN;

UCIIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBleHUS (OpMyJl BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpeAeNsiTh BaJCHTHOCTh U CTENEHb OKHUCICHUS XHMHMUYECKHUX DJIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTaBa, INPUHAMJIEKHOCTb BEIIECTB K OINpPEACIEHHOMY
KJIACCY COCNMHEHHH 1o ¢dopMyrnam, BUJ XUMHUYECKON CBs3U (KOBAJIEHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHWYECKUX COEAMHEHMSX, 3aps] HOHAa [0 XHUMHUYECKOU
dopmyie, xapakTep Cpelbl B BOJAHBIX PACTBOpaxX HEOPraHMYECKHX COEAMHEHWH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMblca Ilepuoanueckoro 3akona JI. 1. MenzaeneeBa u AEMOHCTPUPOBATH
€ro NMOHMMaHMe: OMMCHIBATH U XapaKTepu3oBaTh TabimuHyto ¢opmy [leprognueckoit
CUCTEMbl XMMHYECKHMX OJJIEMEHTOB: pa3iMuyaTh MOHSTHS «TJIaBHas mnoarpymma (A-
rpymma)» u «mnobouyHas mnoarpynma (b-rpynma)», mambie U OONbIIHE TEPHOIBI,
COOTHOCHTH 0003HAueHHUs, KOTOpble HMEIOTCS B NEpUOIMYEcKoil Talnuie, c
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj Aapa, o0llee YnciIo 3JIEKTPOHOB U paclpeieieHne UX MO 3JIEKTPOHHBIM CI0SM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOHCTB JJEMEHTOB M HUX
COEIMHEHUI B IpEJesax MaJbIX MEPUOJOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMHUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIeCTBA, XUMUYECKUE
peakiuu (10 YHUCIYy U COCTaBy Y4YacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETIEHEeW OKUCICHNU XUMUUYECKUX 2JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBa
IPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHHMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIA;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, WIEI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIii HIOHHOTO 0OMEeHa, YpaBHEHHS PEaKIUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOW CBSI3W MEXIYy BeEleCTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca ITUX peaKuii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKAaHUsI XUMUYECKUX MTPEBPALLEHUIN B PAa3IMUYHbBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 0 (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOIUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peaKlty;

coOnrofarh MpaBuia MOJb30BAaHUS XMMMUYECKOHM Tmocylnoll U J1abopaTOpHBIM
o0opy/soBaHUEM, a TaK)Ke IMpaBuia oOpallleHHs C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSMHU TIO BBIMOJTHEHUIO JTaOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYECHUIO
U COOMPAHHUIO Ta3000pa3HBIX BEILECTB (aAMMHaKa U YTIEKUCIIOTO ras3a);

IIPOBOJIUTh PEAKLNHU, MOATBEPKAAIONINE KAaUECTBEHHBII COCTaB Pa3JIMYHbBIX BEILECTB:
pacrmo3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpOMHI-, HOIUA-, KapOoHaT-, ¢ocdar-,
CHWJIMKAT-, cynb(ar-, THAPOKCHA-UOHBI, KATHOHBl aMMOHHSI W HOHBI M3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAllMU MBICIUTEIBHON AESITEIbHOCTH — aHaJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHe, CHCTEMaTH3alliio, BBISBIEHUE MPUYUHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHUS CBOMCTB BEIIECTB M XMMHUYECKHX PpEaKLUi, €CTECTBEHHO-
HayyHble METOJbl TMO3HAHHWA — HAONIOJEHHE, U3MEpPEHHe, MOJEIUpPOBaHuE,
HKCIEPUMEHT (peabHbI U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexka [JOK

' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bub6mnoreka [IOK

' peakuuu https://m.eds00.ru/7f41837c

Wroro o pazneny 20

Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 5 bubnuoreka LIOK

' 00 oKkcumax https://m.edso00.ru/7f41837c
29 Bonopoa.Ilondarue o kucinorax 8 1 bubnuoreka [JOK

' M COJIAX https://m.eds00.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK

' OCHOBAHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCAKIIUU

Hiroro no paszery 15 oo ST
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHME U yriayOnenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3JiesioB Kypca 8 ki1acca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMUYECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO11ast XapakTepUCTUKA XUMUYECKHUX
2.2 anemeHTOB VIA-rpymmel. Cepa n e€ 6 bubmmorexa LIOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast XapakTepUCTUKA XUMUYECKUX
2.3 aneMeHTOB VA-Tpynmsl. A30T, pocdop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast XapakTepUCTUKA XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [JOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemrectBa 1 MaTepuaibl B )KU3HU YEJI0BEKA 3 Bubmorexa TOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KIIACC
DJIEeKTPOHHbBIE
Ne n/m Tema ypoka KoimuecTBo unpposrIe
oOpa3oBaTe/ibHbIE
4acoB
pecypchl
1 [Tpeamer xumun. Posb XuMuM B )KU3HU YesioBeka. Tena u BeriecTna 1 bubmmorexa LIOK
Pt ’ ’ - https://m.edsoo.ru/ffod210c
2 [TonsiTHE O METOAAX TIO3HAHMSI B XUMHH 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
3 [TpakTuueckas pabota Ne 1 «[IpaBuna paboTsl B 1a00paTOpUu U MPUEMBI 1 bubnmnoreka [JOK
oOpamieHus ¢ 1a60paToOpHBIM 000PYAOBAHHEM https://m.edsoo.ru/ff0d23dc
. bu6nuorexa [IOK
4 YucTsle BeniecTBa 1 cMecH. CriocoObl pa3zeneHus cMeceit 1 https://m.edsoo.ru/ffod26ca
5 [TpakTryeckas padora Ne 2 «Paznenenue cmeceit (Ha mpumMepe OUUCTKU 1 bubmuoreka [IOK
MOBapEHHOM con)» https://m.edsoo.ru/ff0d28c8
bu6nuorexa [IOK
6 A 1
TOMBL I MOTHCICIH https://m.edsoo.ru/ff0d2a6c
XUMUYECKUE dIIEMEHTHI. 3HAKH (CUMBOJIbI) XUMHYECKHUX dNIeMeHTOB. [IpocThie bubmorexa [JOK
7 ' P 1 https://m.edsoo.ru/ff0d2be8
CHIOAHBIC BelllecTna https://m.edsoo.ru/ff0d2a6c
8 CraproBas KOHTpPOJIbHAs paboTa 1
9 ATOMHO-MOJIEKYJIIPHOE yUECHUE 1 bubmorexa [JOK
YApHoe y1 https://m.edsoo0.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB. XUMUYeckas popmyina. BareHTHOCTH 1 bubnmoreka [JOK

aTOMOB XUMHYCCKHX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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bu6nmmoreka [IOK

11 OtHocuTenbHas atToMHast Mmacca. OTHOCUTENbHAS MOJICKYJIIpHAs Macca
yup https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XHMHUYECKOTO 3JIEMEHTa B COCTUHEHUN bubmmorexa LIOK
A A https://m.edso0.ru/ff0d350c
bubmuorexa [JOK
13 KonnuectBo Bemectsa. Moiib. MossspHas macca
B P https://m.eds00.ru/ff0d5230
14 Ou3nYeCKue U XUMHUECKUE SBICHUS. XUMUYCCKas PeaKIIHsI bubmmorexa LIOK
' peaidt https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUil bubmmorexa LHOK
P Y P peartt https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUSI MACChl BEHIECTB. XUMUYECKHE YPABHEHHUSI bubsmorexa [JOK
P HHECTE: P https://m.edsoo.ru/ff0d3b88
17 Brruucnenust konruecTBa, MacChl BEIIECTBA MO YPABHEHUSM XUMUYECKUX bubnmnoreka [JOK
peakuui https://m.edsoo.ru/ff0d5708
18 Knaccudukanus xuMuueckux peakiuii (COeIMHEHUsI, Pa3I0KEeHUs, 3aMEIICHHS, bubnmnoreka [JOK
o0OMeHa) https://m.edso0.ru/ff0d3f34
19 M. B. JIomoHOCOB — yu€HBbIi-3HIKKIONEAUCT. O000IIEeHNE U cCCTeMaTU3aLus bubmmnoreka [JOK
3HAHUHU https://m.edsoo.ru/ff0d40c4
bubmmoteka [IOK
20 O06o6mieHne 1o TeMe «BelecTBa 1 XUMHYECKHAE PEAKITHID)
= B peaxdt https://m.edso0.ru/ff0d4290
21 Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucimopoa — 351€eMeHT 1 MpocToe bubnuotexa [JOK
BemecTBo. O30H https://m.edsoo.ru/ff0d448e
29 ®du3nuecKue U XUMHUECKUE CBOMCTBA KUCIOpOa (peaKIIuu OKUCIICHUS, bubnuotexa [JOK
ropenue). [louarue o0 okcumax https://m.edsoo.ru/ff0d4614
23 Croco0ObI TOTYyYeHHST KUCTIOpOAa B TJa00OPaTOPUH U TPOMBITIUICHHOCTH. bubnmoreka [JOK
[IpumeHenue kucnopoaa https://m.edsoo.ru/ff0d497a
24 TemoBoit 3¢ (heKT XUMHUYECKOM peakiuu, MOHATHE O TEPMOXUMUYECKOM bubnuorexa [JOK

YPaBHEHUH, DK30- U SHAOTEPMHUYECKUX PEAKLIUAX

https://m.edsoo.ru/ff0d4790
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o5 TormBo (HedTh, yroib U MeTaH). 3arpsi3HEHHE BO3/1yXa, CIIOCOObI €ro bubnmnoreka HOK
MPEOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [TpakTrueckas padora Ne 3 o reme «llomyduenue u coOupanue Kuciaopoaa, bubnmoreka [JOK
U3Y4YEHUE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — anemeHT u npocroe BemecTBo. Haxoxienue B npupoe bubmmorexa LIOK
Aopoa P HHECTRO. A prpoX https://m.edsoo.ru/ff0d4ddo
28 dusnyeckue U XUMUYECKHe CBOMCTBa Bojopoa. [Ipumenenne Bogopoaa bubmmorexa LIOK
Aopoaa. 1p Aopoa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIOTAX U COJAX bubsmorexa [JOK
https://m.edsoo.ru/ff0d50d2
bubmuorexa [JOK
Crioco0wI mostydeHus Bogopoja B nadoparopun. [Ipaktudeckast padota Ne 4 o
30 - i 6II oA batop P . P https://m.edsoo.ru/ffod4dd0
teme «[lomyduenne u cobupanue BOJAOPOIa, U3YICHHE €ro CBOMCTBY https://m.edsoo.ru/ff0d4f42
31 KonrtponsHas pabora 3a 1 momyroaue
. , bubmmorexa [JOK
32 MonsipHblif 00bEM Ta30B. 3aKOH ABOraipo https://m.edsoo.ru/ffod542e
33 Boruncnenus 00bEMa, KOJIMYeCTBa BEIIECTBA ra3a Mo ero M3BECTHOMY bubnmnoreka [JOK
KOJINYECTBY BEIIECTBA UIIN 00BEMY https://m.edsoo.ru/ff0d55a0
Brruncnenus 006EMOB Ta30B 10 ypaBHEHUIO peaKIIMKM HAa OCHOBE 3aKOHA bubmmoreka [JOK
34 N .
00BEMHBIX OTHOIIEHUH Ta30B https://m.edsoo.ru/ff0d5708
35 Ou3nYecKue U XMMUYECKHE CBOMCTBA BOJIBI Bubmmorexa LIOK
a https://m.edsoo.ru/ff0d587a
but6mmorekxa [IOK
i, 11 0
36 CocraB ocHoBanwuii. [ToHssTHE 00 MHAUKATOPAX https://m.edsoo.ru/Ff0d59e2
37 Bona kak pactBoputenb. HachilieHHBIC ¥ HEHACHIIIIEHHBIE pacTBOPHI. MaccoBas bubmmoreka [JOK
JIOJIsl BEILIECTBA B PacTBOpE https://m.edsoo.ru/ff0d5b40
38 [Tpaktrueckas padora Ne 5 o Teme «lIpuroroBieHnne pacTBOpoB C bubnuorexa [JOK
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onpeneaéHHON MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/ff0d5eba

39 0O606menue o reme «Kucnopoa. Bogopoa. Boga» ]s::[iH;I;T:;sé:)gg/I:f 046342
40 Okcuapl: cocTaB, KiaccuuKalys, HOMEHKIaTypa bubmorexa LHOK
https://m.edsoo.ru/ff0d664e
41 [ToryueHnue u XMMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEpHBIX bubnmoreka [JOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTas, Kiaccu(pukanys, HOMEHKIIATypa bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenne u XMUMHYECKHE CBOMCTBA OCHOBAaHUN bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kitaccudukanys, HOMCHKJIATypa bubmmorexa [JOK
https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n XUMHYECKHE CBOMCTBA KUCIIOT brbmmorexa [OK
https://m.edsoo.ru/ffOdfee2
46 Counu (cpenHue): HOMEHKIJIATYpa, CIOCOOBI MOTY4YEHUs, XUMUYECKHE CBOMCTBA bubmiorexa LIOK
https://m.edso0.ru/00ad9474
47 [TpakTuueckas pabota Ne 6. Pemienne skcriepruMeHTaIbHBIX 3a/1a4 [0 TeMe bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPIraHUYECKUX COCIUHEHUI» https://m.edsoo.ru/00ad9b7c
48 ['eHeTndeckas CBs3b MEXTY KJacCaMU HEOPTAaHUIECKUX COCTMHECHUNA bubmorexa [TOK
https://m.edsoo.ru/00ad9a50
49 O06o06menue u cucreMaru3aius 3HaHui. COCTaBJICHHE U PEIICHUE TIEMOYeK but6mmorexa [IOK
MIPEBpAILCHHI https://m.edsoo.ru/00ad9ch2
50 O606menue mo Teme "OCHOBHBIE KJTACCHl HEOPTAHWYECKUX COSTMHEHU " E;Ign;r?:;;?%}é 0ad9ela
51 [TepBble MOMBITKH Ki1accu(PUKAMKM XMMHUECKUX 3J1eMeHTOB. [loHsATHe 0 rpynmax bubmuoreka [IOK
CXOJHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepunonnueckwuii 3akoH u [leproandeckas cucTeMa XMMHUYECKUX 351eMeHToB /1. H. but6mmoreka [IOK
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Meunpeneena https://m.edsoo.ru/00ada52c
bu6nmoreka [IOK
53 IT I[ICX5
CPHOABL, TPYIIBL, TOArPYIIbL https://m.edsoo.ru/00ada52c
bubnmoreka [IOK
54 C .C |
TpoeHue aToMoB. CocTaB aTOMHBIX sziep. M3oTombl https://m.edsoo.ru/00ada34?
55 CtpoeHue 2JIeKTPOHHBIX 00010UeK aTOMOB 3JIeMeHTOB [leprnoanueckoii cucTeMbl bubnmoreka [JOK
. . Menneneesa https://m.edsoo.ru/00ada6bc
56 XapakTepHucTUKa XMMHUUECKOI'0 3JIEMEHTA 110 €ro nojoxeHuto B [lepuoanueckoit bu6nuoreka [IOK
cucteme /1. 1. Menpaeneera https://m.edsoo.ru/00ada824
57 3unauenue [lepuoauyeckoro 3aKoHa /Ui pa3BUTUS HaAyKd U npaktuku. /1. U. bubmuorexa [JOK
MeHeneeB — y4€HbIN, IEJAror U rpaXk 1aHuH https://m.edsoo.ru/00ada96e
58 DIIEKTPOOTPHUIATEIILHOCT AaTOMOB XUMHUYECKHX IJICMECHTOB bubmorexa [IOK
pooTpHt https://m.edsoo.ru/00adaab8
bubmmoteka [IOK
n
59 OHHAT XUMITHECKas CBAD https://m.edsoo.ru/00adac34
60 KoBasieHTHas mosipHast XMMAYECKast CBA3b bubmorexa HOK
P https://m.edsoo.ru/00adaab8
61 KoBayieHTHast HEMOJIApHAs XUMHYECKas CBSA3b bubmorexa [JOK
p https://m.edsoo.ru/00adaab9
but6mmorekxa [IOK
62 C
TETICHE ORHCIICHIA https://m.edsoo.ru/00adae28
63 OKHCIIHTEIIbHO-BOCCTAaHOBUTEIIBHBIC PEAKITUN bubmorexa [JOK
peartt https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIU bubmorexa [JOK
https://m.edso0.ru/00adb076
bu6nunorexa [JOK
r
65 OZ10BAA KOHTPOIILKAs paboTa https://m.edsoo0.ru/00adb486
66 PesepBHeIit ypok. O600IIeHNEe U cUCTEMAaTH3AIUS 3HAHUI bubnmoreka [JOK
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https://m.edsoo.ru/00adb33c

bubmnorexa [JOK
67 P it ypok. 0606 i 1
e3epBHBII ypok. O000IIeHIE U CUCTEMAaTU3aIMsI 3HAHU I hitps://m.eds00.ru/00ad9ch?2
. . bubnmoreka [JOK
68 P . 0600 1
e3epBHBII ypok. O000IIeHIE U CUCTEMAaTH3AIMs] 3HAHU I https://m.edso0.ru/ff0d61c6
68
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9 KJIACC

JIeKTPOHHBbIE HU(POBbLIE

Ne
w/n Tema ypoka KoanuyecTB | oOpa3oBaTelibHbIE
0 4acoB pecypcsl

1 [Tepuonuueckuii 3akoH. [lepuoauueckas cucrema xumuueckux ssnemeHToB /1. U. 1 bubnmoreka [JOK
Meunneneena https://m.edsoo.ru/00adb59e

5 3aKOHOMEPHOCTH B U3BMEHEHHUHU CBOMCTB XMMHUECKUX 3JIEMEHTOB IIEPBBIX TPEX 1 bu6nuoreka [IOK
MEepUOJIOB https://m.edsoo.ru/00adb6b6

3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKUX BEIIECTB 1 bubsmorexa [JOK
https://m.edsoo.ru/00adb7e2

4 Bupl XuMU4ecKoi CBSI3U U TUIIBI KPUCTAIIIMYECKUX PEIIETOK 1 bubmmorexa [JOK
https://m.edsoo.ru/00adbac6

5 CraproBas KOHTpOJIbHast paboTa 1

6 Knaccudukanmss XuMUYeCKUX peakiuii 1o pa3InuyHbIM IMPU3HAKAM 1 bubmorexa HOK
https://m.edsoo.ru/00adbch0

7 [TonsiTHE O CKOPOCTH XUMUUYECKON peakuuu. [IoHsATHE O TOMOTE€HHBIX U 1 bubmuorexa [JOK
TeTEPOreHHBIX PEAKLIHIX https://m.edsoo.ru/00adbe9a

8 [TonsiTue 0 xuMHuyeckoM paBHOBeCUU. DaKTOPHI, BAUSIOIINE HA CKOPOCTh 1 bubnuotexa [JOK
XUMHUYECKON PEAKIINN U TIOJIOKEHUE XUMHUUECKOTO PAaBHOBECHS https://m.edsoo.ru/00adc28c

9 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1 bubmmorexa [IOK
https://m.edsoo.ru/00adcade

10 Teopus snexTponuTUUecKoi nucconuanuu. CUIbHBIE U CTA0BIE DIIEKTPOIUTHI 1 bubmmorexa LIOK
https://m.edsoo.ru/00adcd68

. bubnmnoreka [JOK
1 HoHHEIe ypaBHEHHS peakiiiit L https://m.edso:)l.ru/OOadd448

12 XWMHYECKHE CBOMCTBA KUCIIOT U OCHOBAHUH B CBETE MPEICTABICHUN 00 1 but6mmoreka [IOK
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https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

SHCKTpOHHTI/I‘leCKOﬁ Jucconrannmn

https://m.edsoo.ru/00add5d8

13 XUMHUYECKHE CBOWCTBA COJICH B CBETE MPEACTABICHUN 00 IIEKTPOTUTHICCKOM bubnmoreka [JOK
JUCCOL AN https://m.edsoo.ru/00add8b2

14 [TonsiTue o runponuse conen bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o01IeHne 1 cucTeMaTH3aus 3HaHUH ﬁggﬁ;ﬁf:&igﬁg 0addd12
16 [IpaxTuueckas padota Ne 1. «Pemenue skciepuMeHTAbHBIX 33729 ﬁg&?ﬁ;fg;grou}é% ddbfa

17 O60061IeHre 110 TeMe «DIEKTPOTUTHICCKAS TUCCOUAIN. XUMHUICCKHE PCaKIIuU bubnmnoreka [JOK
B PacTBOPAX» https://m.edsoo.ru/00addecO

18 OO11ast xapaKTepuCTHKA IaJJOT€HOB. XMMHUECKHE CBOMCTBA Ha IPUMEpE XJIopa bubmmorexa LIOK
https://m.edsoo.ru/00addfe2

19 Xnoposogopon. ComnsiHast KUCIOTa, XMMUYECKHE CBOWCTBA, NOIy4EHHE, bubnmnoreka [JOK
IIPUMEHEHHE https://m.edsoo.ru/00ade104

20 [Tpaktryeckas padora Ne 2 o reme «lloaydeHne consiHOM KMCIOTHI, U3yUEeHUE bubmmnoreka [JOK
e€ CBOMCTB» https://m.edsoo.ru/00ade348

21 Bbruuciienus no ypaBHEHUSIM XUMUYECKUX PEaKIMii, €CII OUH U3 pearcHToB bubmmnoreka [JOK
JlaH B U30BITKE https://m.edsoo.ru/00ade488
22 OOmast xapakTepucTHKa 371eMeHTOB VIA-rpyrimbt E;ISSH/P/I%T:;;(L)IS/IS 0ade64a

23 AnnotpomnHsle Moaudukanuu cepsl. HaxoxieHue cepsl 1 €€ coelMHEHHH B bubmuoreka [IOK
npupoje. XMMUYECKHE CBOWCTBA CEpPhI https://m.edsoo.ru/00ade64a

24 CepoBoaopo/1, cTpoeHUE, GU3NYECKUE U XUMUUECKHUE CBOMCTBA bubmmorexa [IOK
https://m.eds00.ru/00ade802

o5 Oxcupl cepbl. CepHast KUCTTOTa, (PU3NUECKUE U XUMHUYECKUE CBOMCTRA, bubnmoreka [JOK
[IPUMEHEHUE https://m.edsoo.ru/00adea28

26 XUMHUYECKUE PEaKIIHH, JIeKAIIHEe B OCHOBE IPOMBIIIJICHHOTO CII0co0a bubmmorteka [IOK
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IIOJIyYEHUS CEPHOM KUCIIOThL. XMMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpe/ibl
COEAMHEHUSIMU cepbl. [Ipouzeoocmeo ceproii kuciomul Ha Ypare.

https://m.edsoo.ru/00adec8a

27 Brruncnenme MaccoBoii JOJU BBIX0/1a MPOAYKTA PEaKIIUU bubamorexa LHOK
s A8 HIPOAYKTa peartt https://m.edsoo.ru/00adec8a
28 KouTtponbras pabora 3a 1 momyromue
29 OO01mmas xapakTepucTHKa JIEMEHTOB VA-Tpymibl. A30T, paclipoCTpaHECHUE B bubmuorexa [JOK
npupojie, GU3nIecKue 1 XUMHISCKUE CBOMCTBA https://m.edsoo.ru/00adeea6
AMMUak, ero pu3uvecKre U XUMHYECKUE CBOWCTBA, TIOJTYUCHHUE U TIPUMEHEHUE bubnuorexa LIOK
30 Ilpaktuueckas pabora Ne 3 mo reme «llonydyenre aMMuaka, u3ydeHue ero https://m.edsoo.ru/00adf180
CBOMCTBY» https://m.edsoo.ru/00adf004
31 A3oTHAas KuCoTa, €€ GU3nYeCKue 1 XMMUYECKHE CBOIICTBA buomiorexa LIOK
’ https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHUS B KQUECTBE MUHEPATbHBIX
32 00peHnii. XUMHYECKOE 3arpsi3HEHNE OK aroIIeil cpelbl COEIMHEHUSIMU bubmorexa LOK
YROOP ’ P Py P https://m.edsoo.ru/00adf518
azoTa
33 ®docdop. Oxcun pochopa (V) u hochopHas kucinora, puznueckue u bubnmnoreka [JOK
XUMUYECKHE CBOMCTBA, ITOJIyYECHUE https://m.edsoo.ru/00adf68a
34 Ucnons3zoBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OpEeHH. 3arps3HeHne bubnmnoreka [JOK
MIPUPOAHON cpefbl hochaTamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHHe B IPUpoe, GU3NUECKHe U XUMUUECKHE CBOIICTBa Bubnmorexa LIOK
POA, pactpoctp PHPOZE, https://m.edsoo.ru/00adfd9c
36 Oxcuppl yriepona, ux Gu3NYecKrue 1 XMMHUYECKHe CBOMCTBA. DKOJIOrHUECKHe bubmuoreka [IOK
poOJIeMbl, CBsI3aHHBIE ¢ OKcuaoM yriepona (1V) https://m.edsoo.ru/00adfebe
37 VYronbHast KUCIOTA U €€ CONu bubmmorexa LIOK
https://m.edso00.ru/00ae006¢c
38 [Ipaktuyeckas padora Ne 4 o reme "TlonaydeHne yriaeKucioro rasa. bu6muorexa IIOK
KauecTtBenHnas peakuus Ha KapOoHAT-HOH" https://m.edsoo.ru/00ae027e
39 [TepBoHayanbHbBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX bubnmoreka [JOK
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yriepoaa https://m.edsoo.ru/00ae054e
40 KpemHuuii u ero coefuHeHNS bubmorexa LOK
p a https://m.edsoo.ru/00ae080a
41 [TpakTrueckas padota Ne 5. Pemenne skciepuMeHTAIBHBIX 3a71a4 110 TEME bubnmoreka [JOK
«Baxuelne HeMeTalIbl U UX COSTUHEHUS https://m.edsoo0.ru/00ae0bf2
. bubnmoreka [JOK
42 Oo6ormmienne no teMe «BakHele HeMETAIIb K UX COSIMHEHS)
https://m.edsoo.ru/00ae0el8
OO6m1ast XxapaKTepuCTUKa XUMUYCCKUX 3JIEMEHTOB — METAJNIOB. MeTaiinyeckas
43 CBA3b U METAILUIMYECKAS KpUCTAIUINYECKas peméTka. Dusnueckue cBoiicTBa bubmorexa LOK
P p ) https://m.edsoo.ru/00ael103e
METAJIOB
44 XHUMHUYECKHE CBOMCTBA METAJJIOB. DIIEKTPOXUMUUYECKUN P HAIPSHKEHUM bubnmoreka [JOK
METaJLJIOB https://m.edsoo.ru/00ae1156
45 Oo6mue criocoOb! monydeHus MmetauioB. CruiaBel. BeaucieHus 1o ypaBHESHUSIM bubnmnoreka [JOK
XUMUYECKUX PEAKLUN, ECIIU OJJUH U3 PEarcHTOB COACPKUT IIPUMECU https://m.edsoo.ru/00ae1156
46 ITousiTHe 0 KOPPO3NHU METAIIJIOB bubmorexa LOK
pp https://m.edso0.ru/00ae1278
bubmmoteka [IOK
47 €JIOYHBIEC METAJIIEI
= https://m.edso0.ru/00ael14b?2
48 OKcHabl U TUAPOKCUABI HATPUS U KaJIUS bubmorexa LOK
A P P https://m.edso0.ru/00ael14b?2
49 [IlemouHO3eMENBHBIE METAIIBI — KAbITUA U MarHA bubmorexa HOK
H https://m.edsoo.ru/00ae15e8
50 Baxxuelimne coequHeHU KaabIlU bubnnorexa LIOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3AIHAS 3HAHUHA
but6mmorexa [IOK
52 JKécTkoCTh BOMBI U CIIOCOOBI €€ YCTPaHEHHS
g yerp https://m.edsoo.ru/00ae1886
53 [TpakTuueckas padota Ne 6 mo Teme "KECTKOCTH BOJIBI U METOIBI €€ bubnmoreka [JOK
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ycTpaHeHus" https://m.edsoo.ru/00aelae8
bu6nmorexa [IOK
54 A I
TEOMHTHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOWCTBA OKCHIA U THAPOKCHIA bubmorexa LHOK
P a AP a https://m.edsoo.ru/00aelc64
. bu6nmorexa [IOK
56 K U oa Hi T
ene3o. Mcmopus memannypeuu copooa Huocnuii Tazcuna httos://m.edsoo.ru/00ae1dg6
bubnuorexa [JOK
57 O , 11 1
KCHIbI, TUAPOKCHIBI 1 coin xkene3a (I1) u xenesa (111) httos://m.edsoo.ru/00ae3566
58 O000111eHE U CUCTEMATU3aIA 3HAHUIA
59 ITpakTuueckast padota Ne 7. PerreHne 3KCrIepUMEHTAIBHBIX 3a/1a4 10 TEMe bubmuorexa [JOK
«Baxuelnme MeTamibl 1 UX COSTUHEHU https://m.edsoo.ru/00ae3de8
Beruunciienus o ypaBHEHUSIM XUMHUECKUX PEAKIIUH, €CIIH OJIMH U3 PEarcHTOB
60 JIaH B U30BITKE WM COLEPKUT IPUMECH. BEIUMCIIEHUS MAaCCOBOM JOIU BEIXOJa bubnnorexa [IOK
P p ' https://m.eds00.ru/00ae1750
MIPOYKTA PEAKITUU
61 O00011IeHIE U CUCTEMATU3aLMs 3HAHUI
62 ['omoBast kKoHTpoOJIbHAS paboTa
63 BemectBa 1 Marepuaibl B HOBCEIHEBHON KU3HU YEIOBEKA bubnorexa LIOK
B p a https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arPA3HEHUE OK aroIen cpeabl bubnnorexa LIOK
p pyHaroll et https://m.edsoo.ru/00ae4270
65 Ponb XxMUH B pEIIEHNN DKOJIOTHYECKHAX IPOOIIEM bubmmorexa TTOK
p p https://m.edsoo0.ru/00ae4270
bu6nunorexa [JOK
66 P % . 0600 I
€3EpBHBIN YPOK 00IIleHNE U CUCTEMATH3aIlN 3HAHUI https://m.edsoo.ru/00ae0d0a
b K
67 PesepBHbIit ypok. O60011IeHNE 1 CUCTEMATH3AITIS 3HAHHIA hi{iﬁ;ﬁ:&igﬁ 100adb33c
68 PesepBHbIit ypok. O60011IeHNE 1 CUCTEMATH3AITIS 3HAHHIA bubnmoreka [JOK
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