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INOACHUTEJIBHASA 3AIIUCKA

[Iporpammario XUMUHHAYPOBHEOCHOBHOT000IIET000pa30BaHUSACOCTABIICHAHAOCHOBE
TpeOOBaHUIKPE3YIbTaATAMOCBOCHUIOCHOBHOHOOPA30BaTEIbHONIPOrPaMMBIOCHOBHOTO
obmeroobpaszoBanus,npeacraBieHHEIXBOT OCO0O0,atakxeHaocHOBe e 1epaIbHOM
pabouelnporpaMMbIBOCITUTAHUSNCYYETOMKOHIIEIIIUUIIPEII01aBaHUydeOHOTOIIpeIMETa
«Xumusi»BoOpazoBaTebHbIXOpranuzanusiax Poccuiickonn®eneparuu.

[TporpamMmmanoxuMun1aETIpeCTaBICHUEOIEIISAX,0011elcTpaTernno0 yueHus,
BOCTIUTAHUSIHPA3BUTHSIOO0 yIAIOIIUX CACPEICTBAMUYICOHOTOTIPEIMETA, yCTAHABIINBACT
00s13aTeNpHOCTIPEIMETHOECOIEpKaHKe, ITpelycMaTpruBaeTpacpeieIeHUeeronoKiIaccaMu
CTPYKTYPUPOBaHUEIIOPA3CIAMUTEMAMITPOTPAMMBITIOX UMHUH,ONIPEACIISICTKOIMYECTBEHHBIC u

KAUECTBEHHbIE XAPAKTEPUCTUKU COJEPKaHUSA, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTh
W3YYCHUSAXUMUUCYIETOMMEKIIPEIMETHBIXUBH Y TPUIIPEIMETHBIX CBSA3EH,JIOTHKNy4eOHOTO
MPOIIECcCca,BO3PACTHBIXOCOOEHHOCTEH00 yUaOIU X CS1,0MPEAETIAETBO3MOKHOCTHIIPEIMETA IS
peaTM3aMUTPEeOOBAHUIKPE3 YT TATAMOCBOCHHIOCHOBHOMOOPA30BaTEIbHOUITPOTrpPaMMBIHA
YPOBHEOCHOBHOT000IIET000pa30BaHMsl,aTaKKeTPeOOBAaHUINKPE3YIbTaTAMOO yUEHUSIX UMU T
HaypOBHeEIIENEHN3yUYEeHUATIPEIMETanOCHOBHBIXBII0BYYEOHO-TT03HABATEIILHOM
JESTEIIbHOCTHOOyJaroIIerocs 0 OCBOCHUIOYY€OHOTO COACpKAHHUSI.

3HAHHEXUMHUHUCITY)KUTOCHOBOUISIPOPMUPOBAHUSIMUAPOBO33PCHUSIO0 yIAFOIIIETOCS, ET0
MPEJICTABICHUIO MaTepUualbHOMEIUHCTBEMHUPA,BAXKHYIOPOJIBUTPAIOT (HOpMUpYEMbIE XHUMHEH
MIPEACTABICHUS0B3aMMOIIPEBPAICHUSAXYHEPTUUUOOIBOTIOIIUUBEIIECTBBIPUPO/IC, O YTSIX
pelieHus riI00albHBIX TMPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOW,
OHEPreTHYSCKOH, MUIIEBON HIKOJIOTHIECKOHOE30IMacCHOCTH, MTPOOIEM3APaBOOXPAHCHHUS.

N3yuenue xumuu:

CIOCOOCTBYETPEATN3aMUBO3MOKHOCTEHIIICAMOPA3BUTHAN(DOPMUPOBAHUS KYJIBTYPHI
JUYHOCTH, e€001Iein(yHKITMOHATLHONU TPaMOTHOCTH;

BHOCHUTBKJIaIBGOPMHUPOBAHUEMBIIIIICHUSUTBOPUYECKUX CITIOCOOHOCTEHO0 yIaro X csl,
HAaBBIKOB HMX  CAMOCTOSITENIbHOM  y4eOHOM  NeATeIbHOCTH, OKCIEPUMEHTAIBbHBIX U
MCCIIeI0BATEbCKUX YMEHHH, HE00X 0TUMBIXKaKBITOBCETHEBHOMKU3HU, TAKUB MPOPECCUOHATHHOM
JIeATEIbHOCTH,

3HAKOMHUTCOCTIEIIU(PUKONHAYIHOTOMBIIIICHHS,3aKJ1a/IbIBA€TOCHOBBIIIEIIOCTHOTO
B3TJISJaHAE€TUHCTBOTIPUPOIBINYEIIOBEKA, ABIISETCIOTBETCTBEHHBIMATAIOMB()OPMHUPOBAHU T
€CTECTBEHHO--HAYYHONUTPaMOTHOCTHOO yHarOIITUXCSl;

croco6cTByeThOPMUPOBAHUIOIIEHHOCTHOTOOTHOIIIEHUIKECTECTBEHHO--HAyYHBIM
3HAHUSM,KITPUPOJIE,KUETOBEKY,BHOCUTCBOMBKIIAIBIKOJIOTHYECKOCO0Opa30BaHNE 00yYaOIIUXCS.

JlaHHBIEHATIPABIEHUSBOOYICHUMX UMUHNO0ECTIEYBAIOTCACTIEITN(UKONCOIepKaHUS
y4eOHOTOIpeAMETa, KOTOPHINSBIIACTCATIEIarOT MUECKUA AN THPOBAHHBIMOTPAXKEHHEM 6a3o0BOM
HAaYKUXUMUU HAOMPEACTIEHHOM FTane €€ pa3BUTHUS.

KypcxumunHaaypoBHEOCHOBHOTO0O0OIIIETO00PAa30BAHUIOPUCHTUPOBAHHAOCBOEHNE
00y4JaroIMMHUCACUCTEMBITIEPBOHAYATBHBIXTIOHATUHX UTMHIH,0CHOBHEOPTaHUIECKOUX UMUUHT
HEKOTOPBIXOTACTBHBIX 3HAYMMBIXTOHATHHOPTaHUYECKON XUMUH.

CtpyKTypacoaepKaHUusSIPOrpaMMbITIOX UMUUCHOPMUPOBAHAHA0CHOBECUCTEMHOTO
noaxoaakeén3ydeHnto.CoaepKaHneCKIIaIbIBACTCAN3CHCTEMBITOHATHHOX IMHYECKOM
AJIEMEHTEUBEIIECTBEHCUCTEMBINTOHATUHOXUMHUECKOpeakinu. O0edTHCHCTEMBI
CTPYKTYPHOOPTaHU30BAHBITTOMPUHITAITYIOCIICIOBATEIFHOTOPA3BUTHA3HAHUITHAOCHOBE
TEOPETHUUECKUX MPECTAaBIECHUNPA3ZHOTOYPOBHSL:

—aTOMHO--MOJIEKYJIIPHOTOY4YE€HHS KaK OCHOBBI BCETO €CT€CTBO3HAHUS;

—Ilepuoanueckoro 3akona /. 1. Menaeneea kak OCHOBHOTO 3aKOHA XUMHH;



—y4E€HHS O CTPOCHUUATOMAuX UMUYECKONCBA3H,

—IPEJICTaBICHUIO00 2IEKTPOIUTUYECKONINCCOIUAIIMUBEIIECTB B PACTBOPAX.

TeopeTnueckre3HaHUAPACCMATPUBAIOTCIHAOCHOBEAMITUPUYECKUTIOTYIEHHBIXH
OCMBICJICHHBIX ()aKTOB,pa3BUBAIOTCANIOCIEA0BATEILHOOTOIHOTOYPOBHIKAPYTOMY,

BBINOJIHSASA() YHKIIMHOOBICHEHUSIUTTPOT HO3UPOBAHUACBOICTB, CTPOCHUNBO3MOKHOCTEH
MPAKTUYECKOr0 MPUMEHEHHUS U MOJTy4EHUS N3y4aeMbIXBEIECTB.

OcBoeHUENPOrpPaMMBIITOXUMUHUCTIOCOOCTBYET(HOPMUPOBAHUIOTIPEACTABICHHUSIO
XUMHUYECKOWCOCTABIIAIONIEHHAYYHOUKAPTUHBIMUPABIIOTUKEEECH CTEMHOUITPUPO/IBL,
LIEHHOCTHOTOOTHOIICHUKHAYYHOM Y3HAaHUIOMMETOJaMII03HaHU sIBHayKe. I3yueHuexummun
INPOUCXOOUT C TMpPHUBJICYCHHEM 3HAHUW M3 paHee M3YUYCHHBIX YUEOHBIX MPEAMETOB:
«OkpyxaromuimMup», «buonorus. 5—7 knacceiyu«®dusuka. 7 kimace».

[Tpun3yyeHUN XUMHUHUIIPOUCXOTUT (OPMUPOBAHNE3HAHUWOCHOB XUMHYECKONHAYKHKAK
00J1aCTHCOBPEMEHHOT0€CTECTBO3HAHUS, IPAKTHUECKONIEITeTbHOCTUYEIOBEKAUKAKOAHOTO
M3KOMIIOHEHTOBMHUPOBOUKYIHTYpPHI.3a/1a4ay4eOHOTOIPeIMETaCOCTOUTB(GOPMUPOBAHUH
CUCTEMBIXMMUYECKHX3HAHU—BaKHEUITNX (PAKTOB,TOHATHI1,3aKOHOBUTEOPETUUECKUX
MOJIO’KEHUH, JOCTYITHBIX0000IIEeHU MU POBO33PEHYECKOTOXapaKTepa, A3bIKaHAYKH, B
NPUOOIICHUUKHAYYHBIMMETOIaM  TO3HAHMUSI TPU  H3YUYCHUUBEUIECTBUXUMUYECKUXPEAKIINIA,B
(bopMUPOBAaHUUHPA3BUTHUUIIO3HABATEIbHBIX YMEHUMMUXTPUMEHEHUUBYUEOHO-
M03HABATEIbHONNY4EOHO-HCCIIEI0BATEIbCKOM1eATeIbHOCTH,0CBOCHUUITPABIIIOE30IaCHOTO
oOpallieHus ¢ BEIIeCTBAMUB IMOBCEAHEBHOWKU3HU.

[Tpun3y4yeHUUXUMHUHHAYPOBHEOCHOBHOT000IIET000pa30BaHUIBAXKHOE3HAYCHUETTPHOOpE
U TaKue 111, KaK:

—(hOpMHUPOBAHNECHHTEIUICKTYATbHOPA3BUTOMIINYHOCTH,TOTOBOHKCAMOOOPa30BaHHUIO,
COTPYIHUYECTBY,CAMOCTOSATEIIbHOM yIIPUHATHIOPEIIEHUH,CITOCOOHOHAaJaTUPOBATLCAK  OBICTPO
MEHSIOLTUMCSYCTIOBHSM JKU3HU;

—HaIpaBJIEHHOCTbOOYUEHUSIHACHCTEMATHUYECKOE PUOOIIEHUE00 yHatOIIUX CSK
CaMOCTOSITEJIBHOM ~ IO3HABaTENbHOW  JIE€ATENBHOCTH, HAy4dyHBIM  METOJaM  IIO3HAHHA,
(GOpPMHUPYIOITUM MOTHUBAIMION PA3BUTHE CIIOCOOHOCTEN K XMMUH,

—00ecne4YeHneyCcI0BUI,CII0COOCTBYIOIMXITPHOOPETEHNIO00 yHatO IIIMMHCSIOTIBITA
pa3zHoo0pa3HON1eATeIbHOCTH, [I03HAHUSIMCAMOTIO3HAH M S, KITFOUE€BBIX HABBIKOB(KITFOUEBBIX
KOMIIETCHIIHIT), UMEIOIINX YHUBEPCATbHOE 3HAYCHHE /ISl PA3IMYHBIXBUIOB ACATEIbHOCTH;

—(hopMupoBaHneoOIIeH () yHKIIMOHAIbHOMHECTECTBEHHO-HAYYHOUTPaMOTHOCTH,BTOM
YHCIIEYMEHUHOObSICHITHHOLIEHUBAThBJICHUSOKPYKAIOILETOMUPA, UCTIOIb3YSI3HAHUS U
OTIBIT, IO yYCHHBICTPUU3yICHUMX UMHUH, TIPUMEHATHUXTTPUPELIICHUUTTPOOTIEMB
MOBCEIHEBHOMKU3HU UTPYJOBOU JEATEIBHOCTH;

—(hopMHUpOBaHHEYOO yJarOIIHUX CATYMaHUCTHUECKUXOTHOIIIEHUI, TOHUMaHUSILIEHHOCTH
XUMHYECKUX3HAHU N ISIBBIPA00TKUIKOJIOTMUECKULIEIeCO00pa3HOTOTIOBEIEHUSIBOBITY N
TPYAOBONAEATENIBHOCTUBLEIAX COXPAaHEHUSICBOET03/10POBbSMOKP Y/KAIOIENTPUPOIHON CPENIBI;

—pa3BUTUEMOTHUBALIMUKOO yIEHHUIO,CITIOCOOHOCTEIKCAMOKOHTPOJII0 HCAMOBOCITUTAHUIO
HAOCHOBEYCBOEHHUA0011[€4eNI0BEYECKUXIIEHHOCTEH,TOTOBHOCTUKOCO3HAHHOMYBBIOOPY NTpoduiisiu
HalpaBIeHHOCTUAATIbHENUIIIET0 00yUeHHUS.

Oo11ee YncI0 4acoB, OTBENEHHBIXUTSIM3YUeHUS! XUMUU HAYpPOBHE OCHOBHOT'O OOIIIEro
oOpa3oBanus, coctaBiset136 yacoB: B 8 kitacce— 68 yacoB(2 yacaB Hezeno), B 9 kiacce — 68
4acoB(2 vaca B HEJIEITIO).



COJAEP) KAHUEOBYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XMMHUYECKHE TOHATHS

[Tpenmerxumun. PoJIbXUMUMBKU3HUYEIIOBEKA. XUMUSIBCUCTEMEHAYK. Tenaun
BelecTBa. Pr3nyeckrecBocTBaBeneCcTB. Arperarnoecoctosinueseniects. [ louarueo
METOJIaXMO3HaHUs BXUuMUU. UncTeie BemecTBancMecu. CriocoObl pa3/ielieHus CMecei.

ATOMBIMMOJIEKYJIbI. XUMUYECKHUEdTIEeMEHThI. CHUMBOJIBIXMMUYECKUX31EMEHTOB. [IpocThie n
CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYISIPHOCYYECHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
MOCTOSIHCTBacocTaBaBeliecTB. OTHocUTeIbHasiaTOMHasiMacca. OTHOCUTEIbHASMOJICK YJISIpHAS
Macca. MaccoBasi 0J11 XUMHUYECKOI0 3JIEMEHTA BCOCAMHEHUU.

KomnuectBoBemecrBa. Moas. MonsipHasgmacca. B3auMOCBSI3bKOIMYECTBA, MACChIA YUCIIA
CTPYKTYpPHBIXEIUHUIIBEIIEeCTBA. Pacuérhino ¢popMylaMXUMUYECKUXCOSAUHEHUH.

DuU3NYECKUECUXUMUYECKUESIBIICHUS. X UMUUECKasi peakIusIneEnpru3HaKu. 3aK0H
COXpaHEeHMSIMACChIBEIIeCTB. XUMUUYeCKUueypaBHeHu. Kiaccupukanussx uMuaecKux peakini
(coenuHeHuUs1, pa3IokKeHHUs, 3aMCIICHHsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HaKOMCTBOCXMMHUYECKONTIOCY10, paBUIaMUPa0OThIBIa00paTOPUUHUIIPUEMAMHE
oOparreHusc1ab0paTopHEIMOOOPYIOBAHNEM, N3 YICHUCHOTTUCAHNE(PUINICCKUXCBOMCTB 00pa3iioB
HEOPraHMYECKUXBEIIeCTB, HaOmoaeHue (Qu3nyeckux(IUIaBlieHue BOCKa, TasHUE JIbJA,
pacTupaHuecaxapaBCTyIKe,KUIEHUEUKOHICHCAIMSIBOIbI )JUXUMUYECKUX (TOPECHUECBEYH,
POKATHBAHUEMEIHONITPOBOJIOKH, B3aUMO ICHCTBUEMEIACKUCIIOTOM ) ABIICH U, HAOTFO ICHHE u

ONHUCaHUE TMPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMO/ICHCTBUECEPHONKUCIOTHICXI0pUI0MOapus,pasnokerueruapokcuaamenu(Il)mpu
HarpeBaHUH,B3anMo/IeiicTBuexkene3acpacTBopomconumenu(ll),u3yueruecmnocodon
paszeneHuscCMeceii:CHoMOIIbIOMarHuTa, PUIbTPOBaHUE, BBIMTAPUBAHUE, TUCTUILISIIHS,
Xpomartorpadus, TpoBEACHUEOYNCTKUIIOBAPEHHOMCOIN, HAOII0ICHUEHOTTHCAHNE
PE3YNbTAaTOBIPOBEICHUSIONBITA, UIUTFOCTPUPYIOLIET03aKOHCOX PAHEHUSIMACCHI,CO3/IaHNE
MO/JIeIEHMOJIEK yII(IIIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBUTE THHEOPIaHHYECKUX BEIECTB

Bosayx—cmecsrazon.CocraBBo3ayxa. Kuciopo—3meMeHTHITPOCTOEBEIIIECTBO.
HaxoxaenunexkuciopoaaBnpupo/ie, pu3nuecKuenX MMHIeCKHUeCBONCTBA(PEAKITUUTOPEHHUS ).
Oxcuppl.[Ipumenennexucnopoa.CriocoObIoNydeHUIKICIOPOAaBI1adopaTOpuuu
npoMeInieHHOCTH. KpyroBopoTkucnopoaasmnpupoe. O30H—amuioTponHasMoIu G UKaIus
KHUCJI0pOJa.

TennoBoidPPexkTXMMUUECKOpeaKIIny, TePMOXUMIYECKHEYPaBHEHHS,OK30-1
SHI0TEPMUYECKHEPEAKITUU. TOTUIMBO: yTOJIbUMETaH. 3arpsi3HEHUEBO3/1yXa, YCUIICHUE TTAPHUKOBOTO
addekra, pa3pyiieHue 030HOBOTO CIOSL.

Bonopoa—snementunpocroesemectBo. HaxoxxnearneBogopoaaBnpupoae, puznaeckue
UXHUMHYECKHE CBOICTBA, MPUMEHEHHE, CITOCOOBI omydeHusl. KucioTel nconu.

Monsipabliio0bEMIra3zoB.PacuéTsl Mo XUMUYECKUMYPABHEHUSIM.

®dusnueckuecBoiicTBaBoabl. Bogakakpactsopureins.PactBopsl. HackiieHHbIEN
HEHACHIIIEHHBIEPACTBOPHL. PacTBOpHMOCTHBEIIECTBBBOIC. MacCOBas IOJISIBEIICCTBAB
pacTBope. XUMH4EeCKHeCBOWCTBaBO1bl. OcHOBaHUs. POJIbpacTBOPOBBIIPUPOIEUBKU3HI
yenoBeka. KpyroBopoTBoibIBIIpHpo ie. 3arpss3sHEHUETTPUPOIHBIXBOI. OXpaHAMOUHCTKA
MPUPOIHBIXBO/I.

Knaccudukanusaeoprannueckuxcoeauaenuii. Oxkcuapl. Kimaccnukanusiokcuaos:
coneoOpa3yromre(0CHOBHBIE,KUCIOTHBIE,aM(OTepHBIe )uHEeconeo0pa3yomue. HomeHknarypa
oKkcu10B. Pu3nUecKre NXUMHUYECKUE CBOMCTBAOKCHIOB. [lomydeHne okCuIoB.



OcnoBanwns. KimaccuukanmsocHOBaHU N . IIENTOYNUHEPACTBOPUMBICOCHOBAHUS.
HomenknarypaocHoBanuii. Pu3nyecKkuenxuMruiIeckuecBorncTreaocHoBanuil. I lonyuenue
OCHOBAaHMH.

Kucnorsr. Knaccudukanuskuciaor.Homenknarypakucnor. Ou3nuecKkuenx uMH4eCKIe
cBoiicTBakucaoT. PanakrusnoctumeraimioB H. H. bekerosa.llonydeHMEKUCTIOT.

Conu.Homenknarypaconei. usnueckuenxummudeckruecorcrpaconeil. Ilonydenne coei.

['eneTnueckas CBA3bMEXKIYKIACCAMHU HEOPTAHUUECKUXCOECITMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOCOMNPEICICHUECOIePKAHUSKUCIIOPOJaBBO3yX €, 10 ydeHUE,COONpaHue,
pacro3HaBaHUECHI3y4CHUECBOMCTBKUCIOPOAA, HA0II0 JCHIEB3aUMOICHCTBUSBEILIECTBCKUCIIOPO,T
OMMYCIIOBUSIBOSHUKHOBEHUSIUITPEKPAIICHUATOpeHusI(MoxkKapa),03HaKOMIIEHHU eC
00pa311aMUOKCUI0BUOTTMCAHNEHX CBOMCTB, IO yICHIE,COONpPaHE, pacCTIO3HABAHUEH
U3y4eHUECBOMCTBBOIOpOa(rOpeH e),B3anMo ieiicTBueBooposacokcuommeu (1)
(BO3MOKHOUCIIOB30BaHUEBUICOMATEPHAIIOB ), HA0IF0ICHH €00 PA3II0BBEIICCTBKOJINYCCTBOM
1 MOJ1B, HCCIIET0BAaHNEO0COOCHHOCTEHPACTBOPEHUSBEIIECTBCPA3TMYHONPACTBOPUMOCTHIO,
IIPUTOTOBJIEHUEPACTBOPOBCONPENEIEHHONMACCOBONI0JIEUPACTBOPEHHOTOBELIECTBA,
B3aMMOJICICTBHEBOIbICMETAIIaMU(HATPUEMHUKAIBI[EM )(BO3MOKHOUCIIONIb30BaHUE
BHJICOMATEPHAJIOB), HCCIICI0BAaHHEOOPA3I[0OBHEOPTaHNYECKUX BEIIECTBPA3INYHBIXKIACCOB,
Ha0ITI0/IEHU EN3MEHEHUAOKPACKUUH IMKATOPOBBPACTBOPAXKUCIOTHILETIOYEH, U3 ydeHIE
B3aumoieiictBusiokcuaameu(11)cpacTBOpoOMCepHONKUCIIOTH, KUCIOTCMETA/LIAMH,
peakuUitHeNTpaIu3auu,10J1y4eHUEHEPACTBOPUMBIXOCHOBAHHM, BBLITECHEHUEOITHOT O Merajuia
JPYTUMU3pACTBOpPAa  COJM,  PELICHHE  AKCIEPUMEHTAJIbHbIX3a1auno  TeMe«Baxnenmue
KJIACCHIHEOPTaHUYECKUX COCTUHEHUII».

HepuoauveckuiizakonullepuoanueckasicucreMaxumudeckuxyieMenTos /(. A.
MenpeneeBa.CTpoeHHeaTOMOB. XHMUYECKASACBA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[TepBbIenONBITKUKIACCH DUKATTUUX UMUUECKIXDTIEeMeHTOB. [ loHsiTHEOTpyITTTax
CXOJHBIXDJIEMEHTOB(IIEIIOYHBIEHINIETIOYHO3EMENIbHBIEMETAIUTBI, TaJIOT€HbI, HHEPTHBIETa3hl ).
DneMeHTBI, KOTOpble 00pa3ytoT aM(OTEPHbBIE OKCH/IbI UTUAPOKCUIBI.

Ilepnonnueckuiizakon.llepuoanueckascucremaxumMmuueckuxaneMmeHToB/l. .
Menpeneesa.KopoTkonepruoanasuanHHonepruogHasipopMell lepuonnueckoiicucTeMbl
xumudeckuxaneMeHToB /(.M. Menneneesa. llepuoapurpymmsl. DU3NUECKUUCMBICIT  TTOPSIKOBOIO
HOMEpa,HOMEPOB MEPUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sjaep. M3orombl. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX000I0YEKaTOMOBITEPBLIX 20X UMUYeCKUXI1eMeHTOBI leproinueckoncucTeMbl
JA.N.MenzaeneeBa. XapakTepUCTUKAXUMHUECKOT03JIEMEHTANIOETOTI0JI0KEHUIOB
Ilepnonnueckoiicucreme/l. . Menneneena.

3aKOHOMEPHOCTUU3MEHEHUAPAINYCAATOMOBX UMUUECKUX3JIEMEHTOB,METAJUIMUECKUXH
HEMETAJUTHYECKUXCBOMCTB TI0 TPYIIIAMH TIEPHOIAM.

3nauenuel lepuoauueckorozakonaulleproanueckoMCUCTEMBIXUMUYECKUXIIEMEHTOB JUIsI
pasBuTHsIHaYyKUH pakTuku. J[. 1. MenaeneeB —y4€HbIMUTPaKTaHHH.

Xumuueckas CBSI3b. KoBanientHnas (monsipHast u HEMoJIsIpHas) CBSI3b.
DIJIEKTPOOTPHUIIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbr
OKHCJICHUSH BOCCTAHOBJICHHS. OKUCIUTETMUBOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3Yy4eHHEe00pa3ioBBEIECTBMETAIUIOBUHEMETAIIIOB, B3aUMO/ICHCTBUETUAPOKCU A
MHKACPACTBOPAMUKHUCIOTUIIEI0UEH, TPOBEAEHUEOIBITOB, WJTIOCTPHUP YIOIIUXITPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIXPEAKIIUN(TOPEHUE, PEAKIIUUPA3TI0KEHUS], COSUHEHN).



Mesicnpedmemmnuvieceasu

PeanuzanusamexnpeMeTHBIX CBA3EHITPUI3 ydEHUMX UMUHB 8 KJIACCEOCYILECTBIIAETCS
4epe3nCIONb30BaHUEKAKOOIINX ECTECTBEHHO--HAYYHBIXTOHSTUI, TAKUTIOHS THIA, SIBJIFOILUX CST
CHUCTEMHBIMU JJIOTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01reecTeCTBEHHO--HAYYHBICTIOHATHS: HAYUHBIA (DaKT,I'UII0TE3a, TCOPHS,3aK0OH,  aHAJU3,

CHHTE3,  Kiaccuukauus, MEpUOJUYHOCTb,  HAONIOJEHUE,  SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIENb, SBJICHUE.
®dusnka:mMaTepus,aToM,3JIEKTPOH, TIPOTOH, HEUTPOH, NOH, HYKJIU 1, A30TOIIBI,
PaInoaKTUBHOCTh,MOJICKYIIA, 3 IeKTPHUUECKUA3aPsIII, BEIIECTBO,TeNI0,00EM,arperarnoe
COCTOSIHUEBEILECTBA,ra3,(pu3NUeCKUEeBETNYNHBL, e AMHULIBIN3MEPEHN S, KOCMOC, [IJIAHEThI,  3BE3IbI,
Counnue.

buonorus: ¢porocunres,apixanue, obuocepa.

['eorpadus: armocdepa, rtumpochepa, MHUHEpaIbl, TOPHBIE TIOPOJbI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasl peaKust

Ilepuonnueckuizakon.llepunoanyeckascucremaxumudeckuxieMeHToB /[ 1.
Menneneesa.CTpoeHneaTOMOB.3aKOHOMEPHOCTUBU3MEHEHUHCBONCTBXUMUYECKHUX
3JIEMEHTOBIEPBBIXTPEXTIEPUOI0B, KM, KAIbLIUSIMMXCOEIMHEHUHBCOOTBETCTBUUC
II0JIO)KEHUEMAJIEMEHTOB B llepnonnueckoiicucreMe u CTpOCHUEMUXAaTOMOB.

CrtpoeHueBenecTBa: BUABIXUMUYECKOUCBSI3U. TUTTBIKPUCTAIUIMUECKUX PEIIETOK,
3aBHCHUMOCTBCBOMCTBBEILECTBAOTTUIIAKPUCTAININYECKOUPEIIETKUMBUAAXUMUYECKON CBA3H.

KnaccugukanusnHoMeHKIaTypaHeOpraHMueCKUXBELeCTB. X UMY ECKUECBOMCTBRA
BELIECTB,0THOCAIIUX CSKPA3IMUHbIMKIIACCAMHEOPIaHUUYECKUXCOETUHEHUM,[eHETUUECKasi  CBA3b
HEOPraHUYECKUXBEIIECTB.

KnaccupukanusaxuMuiecKux peakininopa3indyHBIMIIPU3HAKaM(TIOYHCITYUCOCTaBY
y4acTBYIOIIMXBPEAKIIMUBEIIECTB,TI0TEMIIOBOMY3 (D (PeKTy,ToN3MEeHEHUIOCTEICHEH
OKHUCJICHUSIXUMUYECKUXDIEMEHTOB,[1000paTUMOCTH,IT0y4aCTHIOKATAIN3aTOpa). DK30-1
OHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKHEYPABHEHHUS.

[TonsiTueockopoctTuxumuyeckoipeaknu. [IoHATHEO000paTUMBIXMHEOOPATUMBIX
XuMuueckuxpeakuusax.l lonsTueoromoreHHbIXUreTeporeHHbIxpeakuuax. I lousarueo
karanusze.llonsTueoxummuueckompaBHoBecUU. PaKTOPHI,BIUAIOIINEHACKOPOCTh
XUMHUYECKOWPEAKIIUH U NTOJIO)KEHUEXUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAaHOBUTENbHbBIEPEAKIINHU,IEKTPOHHBINOATIAHCOKUCIUTEIBHO-
BOCCTaHOBUTENBbHONPEAKIMN.COCTaBIEHUEYPABHEHUOKHCIINTEIBHO--BOCCTAHOBUTEIBHBIX
peakuuiic NCIOJIb30BaHUEM METO/A FIEKTPOHHOro OanaHca.

TeopusaIeKTPOINTUYECKOU IMCCOLUALNN. DIEKTPOIUTHIMHEAIEKTPOINTEL. KaTnoHBI,
AHUOHBI. M eXaHN3MIMCCOLIMALMNBEIIECTBCPA3TINYHBIMUBUIAMUX UMUUECKONCBS3H.
Crenenpaucconuanuu. CuibHbIe U cllabble AIEKTPOIUTHI.

Peakunnnonnoroo6meHa. Y cioBUSIpOTeKaHUS PEAKIINITMOHHOT000MEeHa, TOTHbIEN
COKpalEHHBIENOHHBICYpaBHEHUApeaKUi. CBONCTBAKUCIIOT,0CHOBAHUMHCOJIEHBCBETE
MPEACTABICHUI003IEKTpoIuTHIECKO Inccormaniu. KauectBeHHbIepeakITunHanoHbl. [loHsITHE O
TUIPOJIU3E COJIEN.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHECMOIETIMUKPUCTAIIINYECKUX PEILIETOKHEOPTaHUYECKN X BEIIECTB—
MeTaJIOBUHEMETaIOB(rpaduTanaimasa),ciokKHbIXBEIeCTB(XIOpUIaHATPHS),

M CCJIEOBAHNE3aBUCUMOCTHCKOPOCTUX UMUYECKONPEAKIIMMOTBO3AEHCTBUAPA3IINYHBIX
(bakTOpOB,UCCIIEJOBAaHUEITIEKTPOIIPOBOJHOCTUPACTBOPOBBEILIECTB, TPOLIECCAAUCCOLIUAIITT
KHUCIIOT,IIENI0YeHnCcoIer(BO3MOKHOUCTIONB30BAaHUEBHIEOMATEPUAIIOB), lIPOBEICHUE



OTIBITOB, WJUTIOCTPUP YIOLTUXTPH3HAKUIIPOTEKaH Ui peaKInHHOHHOr00OMeHa(00pa3oBaHue
0cajiKa,BblIeJICHUEra3a,00pa30BaHHEBOIbI ),0MbITOB, HILTIOCTPUPYIOIIUX IPUMEPBI OKHUCIUTEIBHO-
BOCCTaHOBUTENbHBIXPEAKLINNI(TOPEHHE, pEAKLIUNPA3II0KEHH,COEAUHEHMUS ),
pacrio3HaBaHHMEHEOPIaHNYECKHUXBEILIECTBCIIOMOIIbIOKAYE€CTBEHHBIXPEAKIIUMHANOHBI,  peIleHue
AKCIIEPUMEHTAIbHBIX3a/1au.

HemeTtayuibl 1 UX COeJUHEHHUS

ObmasxapakTepucTukaraaoreHoB.OcoOeHHOCTUCTPOCHUSIATOMOB, X apaKTePHBIE
creneHuokuciaeHus. CTpoeHuen(pru3nuecKuecBONCTBAIPOCTHIX BEILIECTB—TaJIOI€HOB.
XMMHYECKMECBOMCTBAHAIPUMEPEXIIOpa(B3auMOIeHCTBUECMETAIITIAMH, HEMETAJUIaMH,
wenovyamu). XyopoBogopod. CoJjsiHash KHCIOTa, XUMHYECKHE CBOWCTBA, MOJy4YCHHE,
npuMeHeHue. JleficTBueXI0panxiopoBo10poaa HaopraHusMyesoBeka. Baxxnenmmexaopuabt
UUXHAXO0XKJCHHUE B IIPUPOJIE.

ObmasxapakrepuctukasneMeHToBV | A-rpynmsl. Oco0eHHOCTUCTPOCHUAATOMOB,
XapakTepHblecTerIeHnOKUCIeHUs. CTpOEHUEN(PU3NIECKNECBONCTBAIIPOCTIXBEIIECTB—
KHCII0pO1anucepbl. AJTIOTPONHBIEMOIU (PUKALIMUKUCIIOPOAANCEPhl. X UMUYECKUECBOIICTBA
cepbl.CepoBO10pO1,CTPOCHUE, PU3NUECKUENX UIMUYECKHECBOICTBAa. OKCHABICEPBIKAK
IIPEJICTaBUTEIUKUCIOTHBIXOKCH10B.CepHAsIKUCII0Ta, PU3NYECKUENX UMIUECKUECBONCTBA
(oOuMexkaknpeacTaBUTEINAKIACCAKUCIOTUCTIe U prdecKre). XUMUYEeCKUEepEeaKIiH,
JIeKal[MEBOCHOBEIPOMBIIIIIIEHHOT0CII0c00anoydeHusacepHonkucioTsl. I [pumenenune CepHOU
KUCIOThl. CoJIMCepHONM KHUCIIOTHI, KaueCTBEHHas peakius Ha cyinbdar-uoH. Haxoxnenue
cepblueécoeIMHEHUUBIPUPO €. XUMUUECKOE3arpsiI3HEHUEOKP Y KAIOIIEeHCpe bl
COEMHEHUMUCEPHI(KUCIOTHBIEI0K/IH, 3ar pA3HEHUEBO31yXauBO10EMOB),CIIOCOOBIETO
IPEIOTBPALLCHUS.

ObmasxapakTepucTukasneMeHToBVA-rpynibl. OcCOOEHHOCTUCTPOCHUAATOMOB,
XapaKTePHBIECTETICHUOKUCIICHUS. A30T, pactipoCcTpaHeHHEBIPUPOIC, PU3NIECKUEN
xumuueckuecpoiictsa. KpyroBoporasorasnpupoae. AMMHAK,eropu3n4ecKUenX IMUYECKHE
CBOICcTBa,ony4eHnennpuMeHenne. ConnaMMoHusI, UX PU3MUECKUENX UMUYECKHECBONCTBA,
npuMeHeHne. KadecTBeHHasipeakIMsiHaOHbIaMMOHU . A30THasIKMCII0TA, eEMOTydeHHUE,
(bu3nYeCKNenXMMHUYECKHECBONCTBA(00IIMEKAKITPEACTABUTEISKIACCAKUCIOTH
cneunduueckue).lcrnonb30BaHUEHUTPATOBUCOIEHaAMMOHUIBKaY€CTBEMUHEPAIbHBIX
ynoopenuit. XuMrudyeckoe3arps3HeHHeOKP yKaI e HCPeIbICOe TMHEHUIMUA30Ta(KHUCIIOTHBIE
JIOK/IM, 3arPSI3HEHUEBO31yX a,[I04YBBINBOI0EMOB). Dochop,anioTponHbieMOTUPUKAIIN
docdopa,puznyeckuenxummuueckruecpoiictsa. Oxcuadpochopa(V)udpochopnaskucnora,
du3nyeckuenxMMUYecKrecBoiicTBa, nony4yenue. Mcnons3oBanuedochaToBBKauecTse
MUHEPATBHBIXy100pEHUI.

ObmasxapakrepuctrukasneMeHToBlV A-rpymnmnbl. Oco0eHHOCTHCTPOSHUSATOMOB,
XapaKTepHbIECTENIEHNOKUCIIEHUS. Y TTIEPO/1,aJUIOTPOITHbIEMOAN (U KALIUY, PACTIPOCTPAHEHHEB
npupoe,prusnueckuenxuMrnIecKuecBomucTa. Agcopous. Kpyropoporyriepoaasnpupoe.
Oxcunplyraeposaa,ux pu3nuecKuenX uMMH4YeCKHEeCBONCTBA, 1 CTBUEHAKUBBICOPTAHU3 MBI,
NOJTy4eHHEUTIPUMEHEHHE. DKOJIOrHYeCKHenpo0ieMsl,cBsi3anHbiecokcuomyriepoaa( V),
TUI0TE3ar100aJIbHOr OO TETICHUSKITUMATa, TapHUKOBBIMA (P PexT. YronpHaskucnoTaneé
COJIM,UX (PU3NUECKUEUX UMUYECKHECBOMCTBA, TOTyueHueunIpuMeHenne. KauecteeHHass ~ peakuus

Ha KapOoHaT-uoHbl. Mcnonp3oBaHue  KkapOoOHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO0351CTBE.

[TepBoHavaNbHBIEIOHATHA000PraHNYECKMXBEILIECTBAXKAKOCOEAMHEHUSIX yIIIepoia
(MeTaH,dTaH, TUIICH,alleTHIICH, Y TaHOJ, IIIHIIEPHH, YKCyCHasskucnoTa). [Ipupoaabie
UCTOYHHKHYTJIEBOI0PO10B(YTOIb, TPUPOAHBINATA3,HEPTH ), IPOAYKTHIMX IEPEPaOOTKH
(OeH3uH),uXpOIBBOBITYUIPOMBIIIIEHHOCTU. I IOHATHEOOH OO HUeCKMBAYKHBIX BEILIECTBAX |
KHUpax,0e1Kax, yrieBolax—UuXposIMBKU3HIUEI0BeKa. MaTepranbHOCEIMHCTBO OPTaHUYECKUX U
HEOPraHMYeCKUXCOETMHECHUH.



Kpemuuii,eropusznueckuenXx iMIHIeCKUeCBONCTRA, TOTyYCHUCUTIPUMEHEHHE.
CoenunenusikpeMuusBnpupoae. OomuenpeacrasieHusioookcuaexkpemMuus(1V)u KPEMHHEBOM
kucnore. CuIMKaThl, WX HCIOJIB30BaHHWE BOBITY,B IMPOMBIIUICHHOCTH. BaxHeimme
CTpOUTENIbHbIEeMaTepUalIbl: KepaMHIKa,CTeKII0,[IEMEHT,0eToH,kene300eToH. [Ipobiembl
0€30MacHOT0 UCIOJIB30BAHUS CTPOUTEIILHBIXMATEPUAJIOB B MIOBCEITHEBHOMKU3HHU.

Xumuueckuii IKCnepumenm:

M3Y4eHHEe00pa3OBHEOPTaHMYECKUXBEIIECTB,CBOWCTBCOISTHOMKHUCIIOTHI, IPOBEICHUE
KaueCTBEHHBIXPEAKIIMITHAXJIOPUA-NOHBIMHAOIIIOIEHUETTPU3HAKOBUXTIPOTEKAH U, OIIBITHI,
oTpaxarmueHu3nIecCKUCHXUMUYECKUECBONCTBAraIOTeHOBUNX COCTUHEHUI(BO3MOXKHO
UCII0JIb30BaHUEBHICOMATEPUAIIOB),03HAKOMIICHHECOOPA3IaMUXI0PUI0B(TAIOTCHUIOR),
03HaKOMJIEHHECOOpa3aMUCEepPbINeECOeTMHEHUSIMU(BO3MOKHOUCIIOIb30BAaHUE
BUJICOMATEpPHAIIOB), HaOMIOJeHHE Tpolecca OOYyrJIMBaHUS  caxapa [OJA  JCHCTBHEM
KOHIICHTPUPOBAHHOWCEPHOMKHUCIOTHI, N3ydEHUEX UMUUYECKUX CBOHCTBpa30aBIeHHOWCEPHOM
KHCIIOTHI,IPOBEICHUEKaueCTBEHHOMpeakIMMHACYIb(PaT-nOHUHAOI0IeHHeTIpU3HaKaeé
MIPOTEKAHMUS,03HAKOMIICHHEC(DU3NIECKIMICBOMCTBAMIUA30Ta,hochopanmxcoeTMHEHU T
(BO3MOKHOMCIIOIb30BAaHUEBHICOMATEPHAIIOR ),00pa311aMHa30 THBIX H(POCHOPHBIXYIOOPEHHIA,
MOJIy4eHHE,COO0MpaHue, pacro3HaBaHUC N3 YICHIECBONCTBAMMHMAKA, TPOBEICHUE
KaueCTBEHHBIXpeaKIMiTHanOHAaMMOHUAN(POCchaT-HOHUN3YIEHUETTPU3HAKOBUX
IIPOTEKaHHU1,B3aUMO/IeICTBUEKOHIIEHTPU POBAHHONa30 THOMKHUCIIOTHICME1bIO(BO3ZMOXKHO
HCIOJIb30BaHNUEBUICOMATEPHAIIOB ), U3y4YEHUEMOIEICUKPUCTANTNYECKUXPEIIETOKAIMA3a,
rpaduTa,ymuiepena,03HaKOMICHHECITPOIIECCOMAICOPOIIMUPACTBOPEHHBIXBEIIIECTB
AKTUBHPOBAHHBIMYTIIEMHYCTPOICTBOMIIPOTUBOIa3a, 0 ydeHUE,COONPaHNEe, paCTIO3HABAHHE
MU3y4EHUECBONCTBYTIIEKUCIIOTOTa3a, IPOBEICHUEKAYeCTBEHHBIXpEaKIIUHAKapOOHATH CHJIUKAT-
MOHBIMHM3Y4ECHUETIPU3HAKOBUXITPOTEKAHUS,03HAKOMIICHUECTIPO YKL e
CHUJIMKATHOMUIIPOMBIIIJIEHHOCTH, PEIIEHUEIKCIIEPUMEHTANIbHBIX3a1aunioTeMe«BaxkHeime
HEMETaJUIbl U UXCOEITUHEHUS».

MeTa/uibl M UX COeIMHEHUS

OO0masxapakTepUCTUKAX UMUYECKHXDTIEMEHTOB—METAINIOBHAOCHOBAHUUHX
nonoxenusasllepuonnueckoiicucreMmexumuueckuxsneMenTos/[.M1.MeneneeBauctpoenus
atomoB.CTpoeHHeMeTaI0B. M eTauTn4eCKasCBI3bUMETAINTNYECKASIKPUCTATITMYECKAs
pemeTKa. DIEKTPOX UMUYECKUUPATHANIPSAKEHUMETaI0B. DU3NYECKUENX UMUUECKIE
cBoMcTBaMeTaIIOB. OOIIMECTIOCOOBITOTydeHUSIMETAIIIOB. [ [OHATHEOKOPPO3ZUMMETAIIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu.Cruiassl (CTaib, YyTr'yH, IFOPATIOMUHHAN, OpOH3a)H
WX IPUMEHEHUE BOBITYH MPOMBIIIJIEHHOCTH.

[[{enounbieMeTamIbl:nog0xeHUeBl leproanueckoiicucTeMEX MMUYECKUXATEMEHTOB /L.
N.MenneneeBa,CTpOCHUEHMXaTOMOB,HaX 0K IeHUEeBIpUpoie. DU3nUeCKUeNX UMHYECKIE
cBoiicTBa(HanmpuMepeHaTpusiukanus ). OKCuIbIMruApOKCuabIHATpUsinKanus. [ [ppmeHenne
HIEJIOYHBIXMETAJUIOB U UXCOCTMHEHUH.

[IlenoyHo3emMenpHBIEMETATIBIMATHUMMKATB AN . TI0JI0)KeHUEB] [eproinueckon
cucremexumuueckuxasieMenToB/l.M.MeHieneeBa,cCTpOEHUENXaTOMOB,HAX 05K ICHUEB
npupoje. Pu3nuecKuenXx MMUYeCKUeCBOCTBaMarHusinKalb1vs. Baxuelmumecoe ITMHEHUS
Kanpus (OKCHUJI, TUAPOKCU, conn). JKECTKOCTEBOABI UCTIOCOOBI €€yCTpaHEHHS.

Amomunuii:nonoxenuesl lepuoaguueckoiicucreMexumuaeckuxsneMmentoB/l. M.
MeHneneeBa,cTpoeHHeaTOMa, HaX 0K IeHUEeBIpHUpoie. DU3NIeCKUenX UMUUECKHUECBONCTBRA
amroMuHUSA. AMQOTEpHBIE CBOWCTBAOKCHIA U THAPOKCUIA ATIOMUHUS.

Kenezo:nonoxenuesllepuoanueckoiicucremexumMmuaecknxsneMmenTon/l. .
MeHieneeBa,cTpO€HUEATOMA, Hax 03k IeHHeBIpUpoe. DU3nyecKknenX MMUYeCKUEeCBONCTBA
xene3a.Oxcunpl,ruapokcuapirconmkenesa(ll)mkemnesa(lll),uxcocras,cBoiicTBau mosydeHue.

Xumuueckuii IKCnepumenm:



03HaKOMJICHHECO0Pa3IaMUMETaUIOBUCIIIIABOB, UX PU3NIECKUMUCBOMCTBAMH,
U3y4CHHEPE3yIbTaTOBKOPPO3UHMETAILIOB(BO3MOKHOKCIIOIE30BaHEBUICOMATEPHATIOB),
0COOEHHOCTENB3aNMOAEHCTBUSIOKCH IAKATIbLIUNHATPUACBO0M (BO3MOKHOUCIIOIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICI0BAHUECBONCTBKECTKOWBO/IBL, IPOLIECCArOPEHISIKEIIE3aB  KHCIIOPO/IC

(BO3MOXKHO ~ HCIOJI30BaHHE  BHJCOMATEPUANIOB), TMPU3HAKOB  IPOTEKAHHS

KaueCTBCHHBIXPEAKIIMHHANOHBI: MarHUS, KaJIb LS, aTFOMUHESL, IHKa, kene3a () mkenesa
(11),memu(11),Habaro1eHUEHOTHCAHU ETIPOLIECCOBOKPAIIBAHUSATNIAMCHUMOHAMUHATPHS,
KaJTUSIMKABIHsI(BO3MOKHOU CIIONIb30BAaHUCBH/ICOMATEPUAIIOB), UCCIICI0OBAaHNEaM(OTEPHBIX
CBOMCTBIUAPOKCHIAATIOMUHUSUTUIPOKCHIALIMHKA, PELLIEHUEIKCIIEPUMEHTAIbHBIX33]auI10
TeMe«BakHeNe METaJUIbl U UXCOCIUHEHUS .

XHMMHA M OKpY:Kaomasicpena

BemecTBanmarepuabIBIIOBCEAHEBHOMKU3HAYEIIOBEKA. be30macHOenCcIIonb30BaHuE
BELIECTBUXUMUYECKUXPEAKIIMUBOBITY. I [epBasgnoMoImbIpuXuMUYECKUX0KOTaXH OTPABIECHUSAX.

XHUMHUUeCKoe3arpsIsBHEHHEOKP yKaroIecpe bl (IpeIelIbHAs IO YCTUMAKOHIICHTPALIHsT
BemiecTB, nanee—I1/1K).Poib XuMHUHB pelIeHUUIKOIOTHIECKUXITPOOITEM.

Xumuueckuii IKcnepumenmn:

u3ydeHue o0pas3loB MaTepuaioB (CTEKIIO, CIUIABBIMETAIIIIOB, IOJIMMEPHbIEMATEPHUAJIbl).

Mesxicnpeomemmnbvieceasu

PeanuzanusmMexnpeMeTHBIXCBA3EUIIPUU3YUEHUNX UMUMBIKIIACCEOCYIIECTBIIAETCS

Yepe3UCIoNb30BaHNEKAKOOIINXECTECTBEHHO-HAYYHBIXTIOHATU N, TAKUTIOHSITHIA, SIBJISTIOLLIMX CST

CHUCTEMHBIMU JUISIOTIEIBHBIX MIPEAMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.
OO01reecTeCTBEHHO-HAYYHBICTIOHATU S : HAYUHbII(paKT,I'UII0TE3a,3aK0H, TEOpH S, aHaIu3,
CHUHTE3, KJIAaCCU(PUKALIUS, MEPUOUYHOCTD, HaOII0ICHIE, SKCIIEPUMEHT,

MOJICJIUPOBAaHKE, U3MEPEHNUE, MO/IENb, IBJICHNE, TAPHUKOBBIN 3 (HEKT, TEXHOJIOT U, MaTEPUAIIbI.

®uznka:MaTepus,aToM,3JIEKTPOH,IPOTOH, HEUTPOH, NOH, HYKJIU I, N30 TOIbI,
pPallMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUIM 3apsii, IPOBOJHUKH, MOJYIPOBOJIHUKH,
JURIIEKTPUKHU,(HOTOIIEMEHT,BELIECTBO,TEN0,00bEM,arperaTHOECOCTOS HUEBEIIECTBA, a3,
pacTBOP,paCTBOPUMOCTh, KPUCTAIITMYECKAsPEIIETKA, CIUIABbL, QU3MUECKUEBEINYMHBI,  €TUHHIIBI
M3MEpEHUs,KOCMUUECKOE MPOCTPAHCTBO, MIJIAHETHI, 3BE3/1b1, COHIIE.

buonorus:porocunres,apixanue,0nochepa,skocucTeMa,MUHEpaIbHbIEY100peHH s,
MHUKpPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIEBEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuHepanbl, TOpPHbIE MOPOJbI, IMOJIE3HBIE
HCKONIaeMbl€, TOIUTMBO, BOJAHBIE PECYPCHI.

INJTAHUPYEMBIEPE3YJIbTATBIOCBOEHUAIIPOI'PAMMBIIIOXUMHUHNHA
YPOBHEOCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIEPE3YJIbTATbBI
JInaHOCTHBIEPE3YABTATHIOCBOCHUSTIPOT PAMMBIOCHOBHOT0001IIET000pa3oBaHus
JIOCTUTAIOTCSABX 000 yUeHUAXMMUUBEAMHCTBEY4€OHONNBOCTINTATEIbHONIEATEIbHOCTHB
COOTBETCTBUM C  TPAAULMOHHBIMM  POCCHUMCKHMHM  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHUIIEHHOCTSMU, IPUHATHIMUBOOILECTBETIPABIIIAMUMHOPMAaMHUIIOBEACHUSN
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHAN COLUAIN3AUNO0YTAIOLINXCS.
JIMYHOCTHBIEPE3YIbTATHIOTPAKAIOTTOTOBHOCTHOOYHAIOIIINX CSIP YKOBOICTBOBATHCS
CHUCTEMONIIO3UTHBHBIXIEHHOCTHBIXOPUEHTALUN U PACIINPEHNEOIIBITAICITEIBHOCTUHACE OCHOBE,
BTOM YHCJIE BUACTU:
1) naTPHOTHYECKOr0 BOCIIUTAHMSA !
LIEHHOCTHOTOOTHOIIEHUSIKOTEYECTBEHHOM YK YJIbTYPHOMY,ACTOPUYECKOMYUHAYYHOM Y
HaCJeINI0, TOHMMaHUA3HAUeH U X MMUYECKOHHAYKHUBKU3HUCOBPEMEHHOT0001IIECTBA,
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CIIOCOOHOCTHUBIIAIETHIOCTOBEPHONMH(OpMALIEHOTIEPEAOBBIX IOCTHKEHUSIXNOTKPBITHSIX
MHUPOBOWHOTEYECTBEHHONX MMUH,3aHNHTEPECOBAHHOCTUBHAYYHBIX3HAHUAXO0YCTPOUCTBE  MHUpa
noOI11ecTBa;

2) rpasKIaHCKOro BOCIHUTAHUSA:

MPEICTABICHHUSIOCOIM AL HBIXHOPMAXUTIPABHIIAXMEKITHYHOCTHBIXOTHOIIICHU B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B OOIIIECTBEHHO TI0JIC3HOH,
y4eO0HO-UCCIIeIOBATENLCKON, TBOPUSCKOMHIPYT X BUIAX 1€ TETHHOCTH,TOTOBHOCTHK
pa3HO00Pa3HONCOBMECTHONICATEIEHOCTUIIPUBHITIOTHEHUNYIeOHBIX, [I03HABATEIBHBIX 33,124,
BBITIOJTHEHUMX UMUYECKUXIKCTICPUMEHTOB,CO3/IaHUN y4EOHBIXIIPOCKTOB,CTPEMIICHHU K
B3aMMOIIOHMMaHU FOWB3alMOIIOMOIIHBITPOIIECCEITONYUECOHOM 1A TEILHOCTH,TOTOBHOCTH
OIICHUBATHCBOEMOBEACHUCUIIOCTyITKUCBOMX TOBAPHUIIICHCITO3UITUUHPABCTBCHHBIXH MIPABOBBIX
HOPM CY4YE€TOM OCO3HAHHUS MOCIIEICTBHIIIOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 NO3HAHMS!

MHUPOBO33PEHYCCKHE  MPEJCTABICHHS O BEHIECTBE W  XHMHUYECKOH  peakIuw,
COOTBETCTBYIOIINECOBPEMEHHOMYYPOBHIOPA3BUTHIHAYKUACOCTABIISTFOIIIMCOCHOBY IS
NOHMMAHMsI  CYIIHOCTH HAYYHOW  KApTUHBI MHpa, MPEIACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTIXPA3BUTHSIIIPUPO,IBI, B3aNMOCBSI3IX9€JI0BEKACTIPUPOTHOMCPE 0N, 0p0JTH XIMHHB
MIO3HAHUUATUX 3aKOHOMEPHOCTEHH;

M03HABATEIbHBIEMOTHBEI, HAIPABJICHHBICHATIOJTYYCHUCHOBBIX 3SHAHUUTTOX UMHUH,
HEO0X0IMMBICIII00BICHEHUTHAOITI0 1aeMBIXTIPOIIECCOBHSIBIICHHIA, T03HABATEIBHOM,
WH(OPMAMOHHOWN YU TATEIHCKOUKYTHTYPBI, BTOMYHCICHABBIKOBCAMOCTOSATSILHOUPAOOTHI
Cy4eOHBIMUTEKCTAMU,CIIPABOYHOMITHTEPATYPOU, TOCTYITHBIMUTEX HHUECKUMHUCPEICTBAMHU
WH(OPMAIMOHHBIXTEXHOJIOTUH;

HUHTEPECKOO yICHUIOUITO3HAHHIO,TI0003HATEIbHOCTH,TOTOBHOCTEUCIIOCOOHOCTHK
camM000pa30BaHUIO, TPOCKTHOWHUHUCCIICIOBATEIIbCKONUICATEIbHOCTH, KOCO3HAHHOMYBEIOOPY
HaIPaBJICHHOCTUUYPOBHS O0OYYCHUS B IaJbHEUIIIEM;

4)popMHUPOBAHUSIKYJIbTYPbI 310POBbSI:

OCO3HAHUEIIEHHOCTHKU3HH,0TBETCTBEHHOTOOTHOLIIEHUSIKCBOEMY3/I0POBBIO,
YCTaHOBKHHA30POBBIHO0Pa3KI3HU,0CO3HAHUETIOCIICICTBHUHHCTIPUATUEBPETHBIX
NpUBBIYEK(yIOTPEOICHUSIATKOT0JIs, HAPKOTUKOB,KYPEHHU ), HEOOX 0 TAUMOCTHUCOOITIOICHHSI
MIPABIIIOE30TIaCHOCTUTTPHOOPAITICHIHCX UMUIECKIMHUBEIIECTBAMUBOBITYU PEATLHOM JKU3HH,

5) TpynoBOro BocnuTAHMS:

MHTEPECKIPAKTUUECKOMYHU3 yUeHUIONPO(ecCuituTpynapa3mIuayHOropo/ia, yBakeHUEK
TPYAYHPE3YIBTATAMTPYIOBONICATSIEHOCTH, BTOMIMCIICHAOCHOBETPUMECHEHHIS IPEIMETHBIX

3HaHWUM 1O XHMHH, OCO3HAHHBIH BBIOOP WHIAMBHAYAJIbHONH TpPAaCKTOPHH
IPOJIOIHKCHHUSIOOPA30BAHUSCYIETOMITNIHOCTHBIX HHTEPECOBUCTIOCOOHOCTHKXIMHH,
00IIECTBEHHBIXMHTEPECOBUIIOTPEOHOCTEH, yCTIEITHOUTTPOPECCHOHATBHOR A TETFHOCTUN
Pa3BUTHSIHEOOX OIMMBIXYMEHUH, TOTOBHOCThAIAIITHPOBATHCS B TTpOo(heccHnoHaIBHONCpe/IE;

6) 3K0JI0rH4ecKOro BOCIIUTAHMS

9KOJIOTHYECKHIIETIECO00Pa3HOCOTHOIICHUEKIIPUPOICKAKHCTOYHHUK y)KU3HIHHA3EMITE,
OCHOBEEECYIIECTBOBAHUS, TOHUMAaHH EIIEHHOCTHU3I0POBOTONOE30MMaCHOT000pa3aku3HH,
OTBETCTBEHHOCOTHOIICHHEKCOOCTBEHHOMY()M3MUIECKOM YHIICHX HYECKOMY3/I0POBEIO,
OCO3HAHUEIIEHHOCTHCOOITI0ICHUATIPABIIIOE30aCHOT OMTOBEACHUSTIPUPAOOTECBEIIECTBAMH, a
TaK)Ke B CUTYAIUAX, YTPOXKAIOIINX 370POBBIO IKH3HILTIONEH;

CIIOCOOHOCTUIIPUMEHSATH3HAHMSI, T0Ty9aeMbIeTIPUN3yICHUMX UMU U, TSI PETLICHUS
3a/1a4,CBSI3aHHBIX COKPYKAIOIIEHTTPUPOTHONCPEAON, IATTOBBIIEHUSYPOBHIIKOJIOTHUECKON
KYJIBTYPbI,0CO3HAHUATIO0AIEHOT0XapaKTePadIKOIOT HUECKUXTTPOOTIEMUTTyTEHUX PEIIICHHS
MOCPEACTBOMMETOTOBX MMHH,3KOJIOTHICCKOTOMBITIICHUS, yMEHUSPYKOBOICTBOBATHCSIMMB
M03HABATEIbHOM, KOMMYHUKATUBHOMN M COIUATBHOM MPAKTHKE.
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METAINPEIMETHBIEPE3YJ/IbTATbBI
BcocraBemeranpeaMeTHBIXPE3Y/IbTaTOBBBIIESI0 T3HAYNMBIE TSI OPMUPOBAHUS
MHUPOBO33PEHUA00IICHAYIYHBICTIOHATH(3aKOH, TEOPUSL, TPUHIIUT, TUTIOTE3a,PAKT,CUCTEMA,
HPOILIECC,IKCIIEPUMEHTHAPYTOE. ), KOTOPBICUCIIOIB3YIOTCIBECTECTBEHHO-HAYYHBIX yICOHBIX
NPEIMETAaXUIT03BOJIII0THAOCHOBE3HAHUHU3ITHUXIIPEAMETOB(POPMHUPOBATHIIPEICTABICHUEO
LEJIOCTHOWHAYUYHOMKapTUHEMUPA, NYHUBEPCATbHbICyueOHbIeIeHCTBUS(TT03HABATENIbHEIE,
KOMMYHHKATHBHBIE,PET YA TUBHBIE),KOTOPHICOOECTIEUNBAIOT(OPMHUPOBAHNET OTOBHOCTUK
CaMOCTOSITENIbHOM yILNIAHUPOBAHUIOUOCYIIECTBICHUIOY4€0HOM 1eATEeIbHOCTH.
ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe NelCTBUS
ba3oBrble Jornyeckue 1eHCTBHUA:
YMEHUSAUCIIONb30BATHIIPUEMBLIOTHYECKOTOMBIIIICHUATIPUOCBOCHUM3HAHUI:  paCKpbIBATh
CMBICJT ~XMMHYECKMX TOHSTHH (BBIACISATH HX XapaKTepHbIC IPHU3HAKH,
yCTaHaBJIMBATHB3aUMOCBSI3bCAPYTUMUTIOHATHSIMHU ),HCIIOTIB30BATIIOHATUSAIIIO0BICHEHUS
OTJIebHBIX (PaKTOBUSABICHHH,BHIOMPAaTHOCHOBAHUAUKPUTEPUHITSIKIIACCU(PUKATUT
XMMHYECKUXBEIIECTBUXUMUYECKUXPEAKLINN, yCTAHABIMBATBIIPUIMHHO-CIIEACTBEHHBIECBSA3U
MEXIY O0BEKTaMUU3YUYECHHS,CTPOUTHIOTHIECKIEPACCyKACHUS(MHYKTUBHBIC, IETYKTUBHEIE, 10
AQHAJIOTUH), 1€TATbBBIBO/IbI U 3aKJIFOUEHUS,
YMEHHEPUMEHSTHBIPOLIECCETO3HAHUATIOHITUSA(TIPEIME THBICHMETAITPEMETHBIC),
CUMBOJINYECKHE(3HAKOBBIE )MOIEIIU, UCII0Ib3YEMbIEBXUMU U, ITPEOOPA30BHIBATHIIIUPOKO
PUMEHSEMBICBX UMHUMO,ICIIbHBICTIPEICTABICHUSI—X MIMUY€CKUI3HAK(CHMBOJIDIIEMEHTA),
XUMHYECKasipOpMyIanypaBHEHUEX HMIYECKON peaKInU—TIPHPEIIEHUNYIe0OHO-TIO3HABATEIbHBIX
3aja4y, C Yy4E€TOM OBTUX MOJEIbHBIX MPEJICTABICHUNW BBISBIATH U
XapaKTepU30BaThCYLIECTBEHHBIEIPU3HAKNH3Y4aEeMbIX00BEKTOB—XUMUYECKIXBEILIECTBU
XUMUYECKUXPEAKIUH,BBIABIATHO0IME3aKOHOMEPHOCTH, TIPUYUHHO-CIIEICTBEHHBIECBI3UN
IIPOTUBOPEYUS B U3y4aEMBIXIIPOLECCAXUSABICHUSAX.
Ba3oBble uccienoBarebCKue AeiCTBUS:
YMEHUEHUCITONb30BATHIIOCTABIICHHBIEBOIIPOCHIBKAYECTBENHCTPYMEHTAIO3HAHN S, A
TaKKEeBKa4eCTBEOCHOBBLIJIA()OPMUPOBAHUATUIIOTE3BITONPOBEPKENPABUIBHOCTH
BBICKA3bIBAEMBIXCYXKICHUM;
nproOPETEeHUEOIBITAONIIAHUPOBAHUI0,0PTaHU3ALMMUIIPOBEACHUIOYUCHUUECKUX
AKCIIEPUMEHTOB, yMEHUEHA0II01aTh3aX 0JOMIIPOLIECCA,CAMOCTOSITEILHOIPOTHO3UPOBATHETO
pe3ynbTart,hopMyIHpOBaTEO000IEHUANBBIBOABIIOPE3YABTATAMIIPOBEIEHHOTOOMIBITA,
HCCIJIEIOBAHMsI, COCTABIATHOTUET O MpoJieTaHHONHpaloTe.
Padora ¢ undopmaumeii:
YMEHHUEBBIONPATh,aHAIN3UPOBATEUUHTEPIIPETUPOBATHHUH()OPMALINIOPA3TUIHBIXBHI0B
U(OPpM MPeICTABICHHS, MTOTYIaeMYIO U3Pa3HbIX HCTOYHUKOB (HAYYHO-MOMYIISIpHAsIIUTEpaTypa
XUMHUYECKOr0COIep KaHM s, CIIpaBOUHbIenIoco0us,pecypcblIHTepHETa), KpUTHUECKH
OLIEHUBATHIIPOTUBOPEUUBYIO M HEOCTOBEPHYIO MHPOPMALIUIO;
YMEHHUETIPUMEHATHPA3IMYHBIEMETO IbIN3aIIPOCHITPUIIONCKENOTOOpENHPOpMALIUUH
COOTBETCTBYIOLIUXJAHHBIX, HEOOXOIUMBIXUIS BbIMOJIHEHUSy4eOHBIXUITO3HABATENBHBIX 3a/1au
oTnpeAenEHHOrOTHIIA, TIPHOOPETEHUEOTBITABOOIACTUICIIOIB30BaHUANH(OPMALIOHHO-
KOMMYHHUKaTHUBHBIXTEXHOJIOT U, 0B IEHUEKYIIBTYPOaKTHBHOT OMCIIOIb30BaH U PA3IMUHbIX
MOMCKOBBIXCHCTEM,CaMOCTOS TEIbHOBBIOUPATHONITUMAIBHYIO(DOPMYyTIpEACTABIICHUS
UH(OPMALMHUHILTIOCTPUPOBAThPeIIaeMble3a1aYMHECTIOKHBIMUCX EMaMU, THarpaMMaMH,
Ipyrumu hopMaMurpa@uKUUUX KOMOWHAIUSAMU;
YMEHHUEHCII0JIb30BaThHaHATM3UPOBAThBIIPOIIECCEYUeOHONMICCIIe10BATEIbCKON
JeSTeIbHOCTUMH(POPMAIUIOOBIHSIHUMIIPOMBIIINIEHHOCTH,CEIBCKOTO  XO3SHCTBAUTPAHCIIOPTa Ha
COCTOSIHME OKPYKAIOLIEH IPUPOJHOMCPEIBI.
KoMMyHuKaTHBHBIC yHUBepCaIbHbIC y4eOHbIC 1eiiCTBHUA:
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YMEHU331aBaThbBOIPOCHI(BX0I¢AraIorar (UK ) AUCKYCCUH ) TIOCYIIIECTBY
o0cyx1aeMOUTeMbI, POPMYIUPOBATHECBOUIPEIOKEHUSIOTHOCUTEILHOBBITIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUSMPEACTABIATHIIONYICHHBIEPE3yIbTaThIIIO3HABATEIbHONIEATEIbHOCTUBYCTHBIX
UIACbMEHHBIXTEKCTAX; IEIaThIIPE3EHTALMIOPE3YIAbTaATOBBBIIOIHEHUIX UMUYECKOTO
JKCIIepUMEHTAa(J1a00paTOPHOTr00MbITA,1A00PATOPHOUPAOOTHINIONCCIIEIOBAHUIOCBOMCTB
BEIIECTB,y9eOHOTO MMPOCKTA);

YMEHUSY4eOHOTOCOTPYIHUYECTBACOCBEPCTHUKAMUBCOBMECTHONIO3HABATEILHONN
HCCIIEIOBATEIbCKOU IS TENbHOCTUIPU PEIICHUNBO3HUKAIOIIUXITPOOIEMHAOCHOBEYUETA
OOLIMXUHTEPECOBUCOTTIACOBAHUSIIOZUIINI(00CYK IeHUS1,00MEHMHEHUSIMU,«MO3TOBbIE
IITYPMBI», KOOPIUHAIISICOBMECTHBIX IEUCTBUH,0NPEICTICHUEKPUTEPUEBIIOOI[EHKEKAYECTBA
BBITIOJITHCHHOU PaOOTHI HAPYTHE).

PerynsiTuBHBbIEe yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBHUSA:
YMEHHECaMOCTOATEIbLHOOPEIEAThIENNACATEIbHOCTH, INIAHUPOBATh,0CYIIECTBIISTH,
KOHTPOJINPOBATHUIIPHUHEOOX OJMMOCTUKOPPEKTUPOBATHCBOIOICSITEIBHOCTD,BHIONpaTh  Haubosiee

3¢ deKkTHBHBIE CIIOCOOBI  pelIeHUS Yy4eOHBIX U TMO3HABATENBHBIX 3324,
CaMOCTOATENIBHOCOCTABIATEHIINKOPPEKTUPOBATHIIPENIOKEHHBIHAITOPUTM IEHCTBUMIIPH
BBIMOJTHEHUM3aJaHUICYdETOMITON yYEHUSTHOBBIX3HAHU OO U3 y4aeMbIX 00 bEeKTaX—
BELIECTBaXHUPEAKIUAX,0LIEHUBAaTbCOOTBETCTBUEIIONYUEHHOTOpe3ybTaTa3asBICHHONLIENH,
YMEHHE UCIOJIb30BAThH aHATM3UPOBATh KOHTEKCTHI, Ipe/yIaracMble BYCIIOBUU 3aJaHUil.

HNPEAMETHBIEPE3YJIbTATbHI

BcocTaBenpeaMeTHBIX pe3yabTaTOBIIOOCBOSHUIO00S3aTEIbHOTOCOIePKAHNUS,
yCTaHOBJIEHHOTOJJaHHOMPeepanbHOpaboueinporpaMMoii, BEIICIIAIOT: OCBOCHHBIE
00y4JaroIUMHUCIHAYIHBIC3HAHUS, yMEHUSUCTIOCOOBIICHCTBHIM, CTIe U (prUecKr e IS
PeIMETHOMO00IACTH «XUMUS», BUABLACSITEIIbHOCTUIIONOIYYEHUIOHOBOT 03HAHHUS,ET0
UHTEPIPETANH, TPEOOPA30BAHNIOUTIPUMEHCHHUIO B PA3IMYHBIX y4eOHBIXHHOBBIX CUTYAIHSX.

KxonnyoOyuenusB8kaccenpeMeTHbIEpe3yIbTaThIHA0a30BOMYPOBHEOMIKHBI OTPAXKaTh
c(hOopMUPOBAHHOCTHYOO yUAIOIIUX CTYMEHU

®  PACKPBIBATHCMBICIOCHOBHBIXX UMHUYECKUXITOHITHI:aTOM,MOJIEK YA, XUMHUYECKU I

AJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOpOJIHAs H
HEOJIHOPO/IHAS ),BAICHTHOCTh,0THOCUTENbHASATOMHAIUMOJIEK yIIsSipHasiMacca,
KOJIMYECTBOBEIIECTBA,MOJIb,MOJISIPHASIMACCA,MACCOBASIONIX UMUYECKOT O
AIIEMEHTABCOEINHEHNUN,MOJIIPHBIHOOBEM,0KCHT, KM CIIOTa,0CHOBAHHE,COJIb,
ANEKTPOOTPHUIATEIHHOCTD,CTETICHHOKUCIICHUS,  XUMUYECKAsIPeaKIusl,KI1acCuPUKaIHs
peakLuii: peaKinUCOETUHEHU S, PEAKIINNPA3II0KEHU S, pEaKIIMN3aMEILIEH NS, PEAKIIT
00MeHa,’K30-UIHI0TePMUIECKIEPEaKIINH, TeTII0BOHI P (heKTpeakIiuu, iApoaToma,
AJIEKTPOHHBIACTIONATOMA,aTOMHAIOPOUTAIIb,PaNyCaTOMa, X UMUYECKASICBS3h,
MOJISIPHASIMHETIOJIIPHASIKOBAJICHTHASICBSI3b, HIOHHASACBS3b, HOH,KATHOH,aHHUOH, ~ PacTBOP,
MaccoBasi IOJISBEIIECTBa (MPOIIEHTHAS KOHIIEHTPAIIHsI) B PACTBOPE;

®  WUTIOCTPUPOBATHB3aNMOCBA3bOCHOBHBIXX UMUYECKUXITOHATUUATIPUMEHSTHITH TTOHSTHS

TP OTMCAHUH BEIIECTB M MXMPEBPAICHUN;
®  HCIOJIH30BAThXUMHUUYECKYIOCUMBOIUKYIIICOCTABICHUA(POPMYIBEIIECTBA ypaBHEHUN
XUMUYECKHUX PEaKiInii;
®  ONpeNeIIThBAICHTHOCTHATOMOBIIIEMEHTOBBOMHAPHBIXCOCTUHEHUSX,CTENIEH
OKHCIIEHUSAIEMEHTOBBOMHAPHBIX COCTMHEHUSIX , IPUHAIC)KHOCTHBEIIIECTBK
onpenenEHHOMYKIACCyCOeTMHEHUITIOPOopMyIaM, BUAXUMHUIECKOMCB3H (KOBAJICHTHAS
Y MOHHAs1) B HEOPTAaHUYECKUXCOCTMHEHUSX;
e packpbeiBatbcMbICI lepuoanueckorozakona/l.l1.MeneneeBa: 1eMOHCTPUPOBATH
MMOHUMAaHUETIEPUOANIECKON3aBUCUMOCTHCBONCTBXUMUYECKUXITIEMEHTOBOTHUX
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nonoxxeHusBl leproanueckoiicucreMe,3aKOHOBCOX PaHEHUSIMACCHIBEIIECTB,
MOCTOSTHCTBA COCTaBa,aTOMHO--MOJIEK yJISIPHOTOyU€HUs1, 3aKOHa ABOTajpo;
OIKCHIBAThUXapaKTepu30BaTbTabInuHytopopmyllepuonnyeckoiicucreMs
XHUMHYECKUXIJIEMEHTOB: PA3INUaThIOHATUSAKTIIABHASTIOATpyIa( A-TpyIina)»u
«nobounasmoarpynna(b-rpyrmma)»,Manbien00IbIINEIePUOIbI,COOTHOCHTh
0003Ha4YeHMS,KOTOphIenMeroTcsiBTabuie«l lepuoanyeckascCucTeMaXx MMHYECKUX
snemenToB/l.M1.MeneneeBa»curCcIOBRIMUX APAKTEPUCTUKAMUCTPOCHUaTOMOB
XUMHUYECKHX3IEMEHTOB(COCTaBU3apAIAApa,001IeeunCI0IEKTPOHOBH  paciipe/iesieHIe
HX IO 3JICKTPOHHBIM CJIOSIM);
KJIaCCI/I(bI/IL[I/IpOBaTBXI/IMI/I‘-IeCKI/ICBHCMCHTBI,HeOpFaHI/I‘-IeCKI/IeBCH_IGCTBa,XI/IMI/I‘ICCKI/Ie
peakiuu(IOYHCIyHCOCTABYyUaCTBYIOIMX BPEAKIMUBEIIECTB,TIOTEIUIOBOMY 3 dekTy);
XapaKTepU30BaTh( OMUCHIBATH )OOIMEX IMIYECKHECBONCTBABEIICCTBPA3TNIHBIX
KJIACCOB, IIOATBEpP)KJas  ONMCAaHHUE IpUMEpaMU  MOJIEKYJIPHBIX  YPaBHECHHUU
COOTBGTCTBYIOHII/IXXI/IMI/I‘ICCKI/IXpeaKIII/Iﬁ;
MIPOTHO3MPOBATHCBOMCTBABEIIECTBB3aBUCMOCTHOTUXKA4eCTBEHHOTOCOCTABA,
BO3MOXXHOCTH MPOTEKAHUSIXUMHUUYECKUX MPEBPAILICHUNB Pa3IMUYHbIXyCIOBHSIX;
BBIUHCIISATHOTHOCUTENbHYIOMOJIEK YIISIPH yIOUMOJISIPHYIOMACChHIBEIIECTB,MAaCCOBYIO
JOJIFOXUMHUYECKOI03J1EMEHTAN0(OPMYJIECOETMHEHNSI,MaCCOBYIOI0JIFOBEIIIECTBAB
pacTBOpe, MPOBOJAUTHPACUETHI MOYPABHEHUIOXUMUYECKOUPEAKIINH;
MPUMEHSThOCHOBHBICOTIEPAUUMBICITUTEIbHORACSITETbHOCTU—aHAIU3UCUHTE3,
CpaBHEHME,0000111eH1e,CUCTEMAaTU3AIIIO0, KITaCCH(PUKALINIO, BbISIBICHUSTIPUYMHHO--
CJIeJICTBEHHBIX CBA3CH—ISIN3 yYEHUSICBOMCTBBEIIECTBUX UMUYECKUXPEAKIINH,
€CTECTBEHHO-Hay4YHbIE = METOAbI ~ MO3HAHUS  —  HAONMIOJEHUEe,  HU3MEpeHHe,
MOJICTTMPOBAHKE, IKCIIEPUMEHT(PEaTbHBIMUMBICIICHHBIH);

CIeIOBaTh IpaBWJIAM TIOJB30BAHUS XHMHUYECKOW TIOCYIOH © J1a0OpaTOPHBIM
000pynoBaHHEM,aTaKKEeMPaBHUIaMOOpaIlleHHACBEIIECTBAMUBCOOTBETCTBUMCHHCTPYKIN
SIMUTIOBBITIOJTHEHHIOIA00pATOPHBIXX UM UECKHUX OTIBI TOBIOMIOTYIEHHU IO
HUCOOMPaHHIOTa3000pa3HBIXBEIIECTB(BOIOPOIAMKHCIIOPO/Ia), IPUTOTOBICHUIO
pacTBOPOBCONPEAECIEHHONMACCOBOMA0JIEUPACTBOPEHHOTOBEIECTBA, INIAHUPOBATh
UITPOBOAUTHX UMUYECKHEIKCTIEPUMEHTHINIOPACTIO3HABAHHIOPACTBOPOBIIEIOYEHH
KHCIIOT C MMOMOIIBIOMHIMKATOPOB (JIaKMYC, heHON(TaIeHH, METHIIOPAHXH APYIHE).

Kxon1yoOydenusBIkIaccenpeMeTHbIepe3yabTaTbIHA0a30BOMYPOBHEJOJDKHBI OTPAXKaTh
c(OpPMHPOBAHHOCTbYOO yHarOIUX CTYMEHHUIA!

PacKpbIBATbCMBICIIOCHOBHBIXXUMUUYECKUXTTOHATUN : X UMUYECKUIIIEMEHT,aToOM,
MOJIEKYJIa,NOH,KaTHOH,aHN OH, IPOCTOEBEIIECTBO,CII0KHOEBEIECTBO,BaAJIEHTHOCTD,
AIIEKTPOOTPHUIATEIbHOCTb,CTEIEHbOKUCIICHUS, X UM UECKAPEaKIIis, XUMUYeCKast

CBSI3b, TETIIOBONA (D (PEKTPEaKIINU,MOJIb,MOJISIPHBIHOOBEM, pACTBOP,3JIEKTPOIUTHI,
HERJIEKTPOJINTHL,AIEKTPOIUTUYECKAs JUCCOLUALINS, PEAKITUIMMOHHOT000MeHa,
KaTaJan3aTop,XMMHYECKOepaBHOBECHE,00paTUMbIENHEOOPATUMbIEPEAKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUU,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCIICHHEUBOCCTAHOBIICHHE,aJNIOTPOITHUS,aM(POTEPHOCTh, XUMUUECKASICBA3b
(KOBaJICHTHAs,MOHHAS, METAJUTNYECKasl ), KPHUCTAIUINIECKASPEIIETKA, KOPPO3HUS
METAJIJIOB,CIIJIaBbL,CKOPOCTBXUMUYECKOWPEAK U, IIPEAEIIBHOAOYCTUMAs
koHuentpauus [1JIK Bemiectna,
WJUTIOCTPUPOBATHB3aMMOCBA3bOCHOBHBIXX UM UECKUX TOHATHHUIIPUMEHSATHITH MOHSITHS
IIPY OMMCAHUH BEIECTB U UXITPEBPALICHUII;

HCIOJIb30BaThX UMUYECKYIOCUMBOJIMKYITIICOCTABIEHUSA(HOPMYIIBEILIECTBU YpaBHEHU I
XUMHUYECKHX PEaKInii;
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OTIPECNATHBAICHTHOCTEUCTETICHhOKUCIICHUIX MM YECKUX)JIEMEHTOBB
COEIMHEHUAXPA3TINYHOIOCOCTABA, IPUHAITIC)KHOCTHBEIIECTBKONPEACTIEHHOMY
KJIacCyCOeAMHEHUHIO(hopMyIaM, BUIX UMUYECKONCBI3M(KOBaJICHTHAS, HOHHAS,
MeTaJITNYeCKas ) BHEOPraHUYECKUX COSMHEHUSIX ,3aP S AMOHATIOX UMUYECKOM
dbopMyne,xapakTepcpebIBBOJHBIXPACTBOPAXHEOPTAHUYECKUX COSTUTHEHHIA, THTT
KPUCTAIINYECKONPEIIETKY KOHKPETHOTO BEIECTRA,
packpbiBaTbeMbIciIleproauyeckoro3akona/l.l.MenneneeBanieMOHCTpUPOBATh
erornoHMMaHKe: O ChIBAaThbUXapaKTepru3oBaTbTabnunyogopmyllepuoanueckoit
CUCTEMBIXMMUYECKHX3JIEMEHTOB: Pa3IN4aThIOHATHI T TIaBHaAsAIOATpyma(A-
rpyrmmna)»u«inodounasnoarpymnmna(b-rpyria)», Mansien00IbIIHETICPHO/IBI,
COOTHOCUTHOOO3HAUEHUS,KOTOPHIEUMEIOTCSABIIEPHOUYECKOUTAOINIIE,C
YHUCIIOBBIMUXaPaKTEPUCTUKAMUCTPOCHUATOMOBXUMHUYECKHXAIEMEHTOB(COCTaBU
3apsasIpa,o001IeeYHCI03ICKTPOHOBUPACTIPEACICHUCU X TIOAICKTPOHHBIMCIIOSIM),
00BACHATHOONNE3aKOHOMEPHOCTHBIU3MEHEHUUCBOMCTBIIEMEHTOBHHX
COeIMHEHUNBIIPEIeTIaXMaJIbIXIEPUOAOBUTIIABHBIXIIOATPYITICYYETOMCTPOCHHUS
UXaTOMOB;
KJIACCHU(PUITUPOBATEXUMHUYCCKHUEITIEMEHTHI, HEOPTaHUICCKUEBEIICCTBA, X UMUICCKIE
peakiuu(IoYrCIyruCcOCTaByy4acTBYIOIUXBPEAKIIMUBEIIECTB, TOTETIIOBOMY
3¢ (heKTy, 10 U3BMEHEHHUIO CTENICHEH OKHCICHUIXUMHUSCKUXIICMEHTOB);
XapaKTepru30BaTh(OMUCHIBATH )00IIMEUCTIETN(UIECKUEXUMUYECKNECBOICTBA
MPOCTBHIXUCIIOKHBIXBEIIECTB,OITBEPK1a10MTUCAaHUETTPUMEPAMUMOJIEK YIS PHBIXU
MOHHBIXYPaBHEHHUHCOOTBETCTBYIOIIUX X UMHUUECKUX PEAKIIHIA;
COCTaBJIAThYPABHEHUAAIEKTPOIUTUYECKONANCCOUNALIMMKUCIIOT, IIEJI0YEHNCOTIEH,
MOJTHBICHCOKPAIIEHHBICYPABHCHUSIPCAKIIMTMOHHOT000OMEHA, YpABHCHUSIPEAKITHH,
MOJATBEPXKIAIONIUX CYIMIECTBOBAHME TCHETHYECKOM CBS3UM MEXKIY BEIICCTBAMH
Pa3JIMYHBIXKJIACCOB;
PacKpBIBATHCYITHOCTHOKUCIIUTETHHO-BOCCTAHOBU TEIIBHBIX PEAKITUATIOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OaaHCadTUXPEaKIIHii,
MIPOTHO3MPOBATHCBOMCTBABEIECTBB3aBUCUMOCTHOTHX CTPOCHUS,BO3MOKHOCTH
MPOTEKAHUSIXUMUYECKUXITPEBPALIEHUIB PA3INIHBIXYCIOBHUSAX;
BBIUHCIISATHOTHOCUTENbHYIOMOJIEK YIISIPH yFOUMOJISIPHYIOMACCHIBEIIIECTB,MAaCCOBYIO
JOMOXUMHUYECKOT03JIeMEHTao(hOpMylieCOeTMHEHHS,MaCCOBYIOI0IFOBEIIECTBAB
pacTBope, MPOBOIUTHPACUETHI TOYPABHCHHIOX MIMIYECKONPEAKIIHH;
coOmoIaTh TpaBWiIa TOJb30BAHUSA XWMHUUYECKOW TMOCylIoH ©  J1abopaTopHBIM
000pynoBaHHEM,aTaKKEPaBIIA00paIlleHUICBEIIECTBAMHUBCOOTBETCTBUUC
WHCTPYKIUSIMHUIIOBBITOTHEHUIOIA00paTOPHBIX X MUMHYECKUX OTTBITOBIIONIOTYYEHUIO
MCOOMPaHHIO Ta3000pa3HBIXBEUIECTB (AMMUAKAUYTIEKUCIIOTO Ta3a);
MTPOBOIMTHPEAKIIAHN,ITOITBEPK A0 CKAYeCTBCHHBICOCTaBPa3 TMIHBIX BEIIIECTB!
Pacro3HaBaTHOMBITHRIMITYTEMXJIOPHI-,0pOMHU/T-, MO I-, KapOoHaT-,pocdar-, cunmkar-
,CYIB(haT-,rTUAPOKCHI-HOHBI, KATHOHBIAMMOHHUSUHOHBIN 3 yICHHBIX METaJIJIOB,
MPHUCYTCTBYIOIINE B BOJHBIXPACTBOPAX HEOPTaHUICCKUXBEIIECTR;
MPUMEHSThOCHOBHBICOTIEPAIUUMBICITUTEILHOR S TETbHOCTU—aHAIU3UCHHTE3,
CpaBHEHHE,0000111eHNe,CUCTEMATU3AIIIIO, BBEISIBICHUCTTPUUYUHHO-CIIEICTBEHHBIX
CBSI3EH—UISIN3 YYeHUSICBOMCTBBEIIECTBUX UMUYECKIX PEAKIIU I, eCTECTBEHHO-HAYYHBIE
METOJIbl MO3HAHWUS — HAONIOJCHHWE, W3MEpPeHHe, MOJCIHPOBAHUE,
IKCIIEPUMEHT(PeaTbHBIMMBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHUE

SKJIACC
KoaudecTBo 4acoB
Ne HaumenoBanue pa3jie/ioB u
KonTposabHbie
n/m TeM MPOrpaMMbl
padoThI
Pa3nean 1. [lepBoHavaibHble XUMHYECKHE IOHATHS
XuMusg — BaxkHast 00J1aCcTh
11 €CTECTBO3HAHUS U 5 1
' MPaKTUYECKOUICATETbHOCTH
YeJI0BEKa
BemniectBa u xuMuyeckue
1.2 B 15 2
peakiuu
Hroro o pazneny 20

Pa3nen 2. Baxkneiime npeacTaBuTe/ i HEOPraHMYECKUX BelIECTB
Bosnyx. Kucnopon. [lonsarue

2.1 6
00 oxcHaax
29 Bonopoa.llonsitue o 8
' KHCJIOTaX MCOJIAX
Bopa. PactBopsl. [lonsitue
2.3 5 1
00 OCHOBaHMAX
OCHOBHBIE KIaCChI
2.4 HEOPraHUYECKUX 11 1
COoeTMHEHNN
Hroro 1o pasnueny 30

IIpakTuyeckue
padoTsbI

2

1

1

1

JaexkTpoHHbIe (IU(ppPOBbHIE)
o0pa3oBaTe/bHbIE pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

Paszpnea 3. [lepuoagnueckniizakon ullepuoanyeckasicucreMa xumMudeckux 3j1eMeHToB /[, U. MenaesieeBa.CTpoeHueaToMOB.

XuMmnueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUU
Ilepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema
XAMHUYECKHUX 2JIEMEHTOB /I.
N. MenneneeBa. CtpoeHue

3.1

bu6mmoteka IIOK
https://m.edsoo.ru/7f41837c
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aTroMa

XuMHYecKasi CBSI3b.
OKuCINTEIIHHO-
BOCCTaHOBHUTEJIbHEIE
peakuu

3.2

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

11

18

68

Bbu6nmuorexa LIOK
https://m.edsoo.ru/7f41837¢c

Bbubnmuorexa LIOK
https://m.edsoo.ru/7f41837¢c
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IKJIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMmblI

Ne i/

Pazgea 1. BemecTBo HXMMHYeCKHE PeaKIMU

[ToBTOpenue nyrinyoneHne 3HaHUH

11 OCHOBHBIXPa3IeI0B Kypca8 Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTUX UMUYECKUX
' peaxuuit

13 DIEKTPOIUTHYECKAS TUCCOIHALIHS.

XVMMHYECKUE PEaKIIMMBPACTBOPAX
Hroro no paszueny

Paznen 2. Hemerananl 1 UX coeIHHEHHUS
51 OO011ast XxapakTepUCTUKAXUMUYECKUX
' snemeHToB VIIA-rpynmnesl. ["'anorenst
OO61mas XxapakTepUCTUKaXUMHUECKUX
2.2 aneMeHToB VIA-rpynmnsl.Cepa u eé
COEJIMHEHUs

O6H_[8.H XAPaAKTCPUCTUKAXUMHUYCCKUX

2.3 aneMeHTOB VA-Tpymimsl. A30T, pochop 1 ux

COECTUHEHUS

OO61mas XxapakTepUCTUKaXUMHUECKUX
24 anemeHToBIVA-rpynnsl. Yrinepon u
KPEMHUH ¥ UXCOETUHEHHS

KoauuecTBO 4acoB

Bcero

padoThI
5 1
4
8 1
17
4
6
8 1
8 1

KonTposbHble

IIpakTuyeckue

padoTsbI

DJIEKTPOHHbIE
(undposbie)
o0pa3oBarte/ibHbIE

pecypchl

bubmuorexa [IOK
https://m.edsoo.ru/7f41a636

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

bubmuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoteka IIOK
https://m.edsoo.ru/7f41a636

bu6mmoteka IIOK
https://m.edsoo.ru/7f41a636

bu6nuotexa LIOK
https://m.edsoo.ru/7f41a636
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Hroro no pazgeny
Paznen 3.MeTaJllIbI M X COeTHHEHUS

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxuetime MeTauibl HUXCOETNHEHUA

Hroro no pazgeny
Pa3nen 4. Xumusi u okpyxauasicpena

4.1 BemecTBa 1 MareprainbiB :KU3HUYEIIOBEKA

Hroro no pasaeiny

OBIIEE KOJIMYECTBO YACOBIIO ITPOI'PAMME

26

16

20

68

bubnuoreka I[IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

bubnnoreka IIOK
https://m.edsoo.ru/7f41a636
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HOYPOYHOE IIVIAHUPOBAHUE
SKJIACC

Ne

w/n Tema ypoka

IIpeamer xumMuu.PoJIbXMUMHUMB KU3HU
yejoBeka. Teja 1 BemecTna

ITonsaTue o METOAaX IIO3HAaHUI BXUMHUU
Bxomnast konTposipHas pabota.Nel

[IpakTrueckas padota Ne 1«IIpaBura
paboThI B 1abopaTopuuu IpUEMBI
oOparnieHus ¢ 1abopaTOPHBIM
o0opyoBaHUEM»

UYuctele BemecTBaucMecu. Criocoosl
pa3aeneHus cMecen

[IpakTuueckas padora Ne 2
«Pa3nenennecmeceii(Ha npumepe
OYHMCTKUTIOBAPEHHOM COJIM)»

ATOMBI U MOJIEKYJIBI

XUMHUYECKHUE DIIEMEHTHI. SHAKHU
(cMMBOJIBI) XUMHUYECKUX IEMEHTOB

[IpocTeie u cnoxHBIE BEMIECTBA

ATOMHO-MOJIEKYJIIPHOCYYEHHE

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoTsbI

Jlara
U3yYCHUS

DJIeKTPOHHbIE
uudpoBbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [IOK
https://m.edsoo.ru/ff0d210c

bubnuoreka [IOK
https://m.edsoo.ru/ff0d227e

bubnuoreka I[IOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c

bubnmnoreka LIOK
https://m.edsoo.ru/ff0d2d50
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10

11

12

13

14

15

16

17

18

19

20

3aKOH ITOCTOSIHCTBA COCTABABEILECTB.
Xumuueckas popmyina.BaneHTHOCTD
aTOMOB XMMHMYECKHUX DJIEMEHTOB

OtHOCUTEIbHAd aTOMHAas Macca.
OTHOCHUTENBHAs MOJICKYJIIpHAs Macca

MaccoBas J0JI XUMHUYECKOI'O
9JICMCHTA B COCIMHCHUU

KommuectBo BemecTBa.Moib.
MousipHast macca

PusnyecKkue UXUMUYECKUE SBIICHUSA.
Xumuueckas peakuus. [Ipusnakun
YCIJIOBHS IPOTEKAaHUAXUMUYECKHUX
peaxkuuit

Ilonyeooosas konmponvHaapaboma
No2

3aKOHCOXPAaHEHHs MacChl BEILIECTB.
XHAMHUYECKUEYypaBHEHUS

Brruncnenns KOJIN4YeCTBAa, MaCChbl
BEIIECTBA MOYPABHEHHUSIM X UMHUYUECKHX
peaxkuuit

Krnaccuduranusax uMHUeCKUX peaK i
(coemuHeHMs, pa3I0KCHHSI,3aMEIICHNU,
oOMeHa)

M. B. JIoMOHOCOB —Yy4€HBIN-
sHIMKIoneaucT. O0oOIenne u
cUcTeMaTH3aIus 3HaHui

KonTpoabnas padora Ne3 no teme

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

but6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bubnuoreka I[IOK
https://m.edsoo.ru/ff0d350c

bubnuoreka I[IOK
https://m.edsoo.ru/ff0d5230

bubnuoreka [IOK
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3al6

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d3f34

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d40c4

bubnunoreka LIOK
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21

22

23

24

25

26

27

28

29

30

«BemecTBa 1 XUMHUYECKHE PEAKLIMN»

Bo3nyx—cmMmech razos. CoctaB
Bo3ayxa. Kucnopom — sneMeHT u
npoctoe BemecTBo.0O30H

Du3nYECKNe UXMMUYECKHUE CBOMCTBA
Kucaopozaa (peakiuuOKUCICHHUS,
ropenue). [lonstue 06 okcuaax

Crioco6b! mostyyeHust KUCIopo/a B
71a00paTOPUHY TPOMBIIIIICHHOCTH.
[IpumeHeHne kucnopona
TemnoBoidppexrxummueckon
PEaKLnu,IOHATHE
OTEePMOXMMUYECKOMYPaBHEHHH, K30~
Y SHJI0TEPMUYECKUXPEAKIIUAX
TonnuBo (HedTh,yrojb UMETaH).
3arps3HeHne BO3/1yXa, CII0COObI €ro
MPEJOTBPALLICHHS

[IpakTnueckast padora Ne 3 o Teme
«[Tomyuenue u cobpaHHEKHCIOPOAA,
HU3Y4YEHHUE ETO CBOMCTB»

Bonopon — 3neMeHT u mpocToe
BeniecTBo.HaxoxieHne B mpupoje
dusznuecKkue NXUMHYECKUE CBOMCTBA
Bosopoaa. [Ipumenenne Bogopoaa

IlonsiTHE O KMCIIOTaX U COJIIX

Crioco0sI oTy4eHust BOAOPO/Ia B
nabopaTopuu

https://m.edsoo.ru/ff0d4290

bub6mmoreka LIOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d4614

bubnuoreka I[IOK
https://m.edsoo.ru/ff0d497a

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmnoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4dd0
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31

32

33

34

35

36

37

38

39

40

41

[TpakTrueckas padota Ne 4 o Teme
«[Tomyuenne u cobnpaHneBO10pOIa,
HW3Y4YEHHUE ETO CBOMCTB»
MossipHbIii00BEMra3oB.3akoH
ABorazipo

Beruncienus o6péma, KommuecTBa
BEILIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBYBEIIECTBA WIMOOBEMY

Brrunciienust 00bEMOBra3os 1o
YPaBHEHUIOPEAKIIMM HAOCHOBE 3aKOHA
00BEMHBIXOTHOIIIEHHUH ra30B
duznyeckre UXUMHUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBanuii. Ilonstue 00
WHJIUKaTOpax

Boga kak pacTBOPUTCIIb. HacepimeHnnrlie

Y HEHACBIIICHHBIE pacTBOPBI. MaccoBas

A0JIg BEIIECTBA BpaCTBOPC

[IpakTnueckast padora Ne 5 o Teme
«[IpurorosieHne pacTBOpOB €
ONpeACIEHHONMACCOBOU 10EN
PacTBOPEHHOIO BELIECTBA»

KonTponsnas padora Ne4 o Teme
«Kucnopoa. Bogopoa.Bona»
Oxcuasl:cocTaB, Kiiaccuukarms,
HOMEHKJIaTypa

HOJ'Iy‘-ICHI/IC 1 XHMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX I/IaM(l)OTepHBIX

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

but6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubnuoreka I[IOK
https://m.edsoo.ru/ff0d5708

bubnuoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmnoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka I[IOK
https://m.edsoo.ru/ff0d5b40

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [IOK
https://m.edsoo.ru/ff0d664e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664e
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42

43

44

45

46

47

48

49

50

51

52

OKCHUJI0B

OCHOBaHMSI:COCTAB,
KIaccuuKanus, HOMEHKIATypa

[Tonydyenune u XuMHYECKHUE CBOMCTBA
OCHOBaHUU

Kucnorsl: cocras, kiaccudukanus,
HOMEHKJIaTypa

[Tonydyenune u XuMHYECKHE CBOMCTBA
KHUCJIOT

Conu(cpenue): HOMEHKIATYPA,
CHOCOOBI MOTYYCHHS, XUMUYECKHE
CBOICTBA

[IpakTuueckas padbora Ne 6. Pemenue
HKCHEPUMEHTAIbHBIX 33]]aUI0 TEME
«OCHOBHBI€ KJIaCChl HEOPTaHUYECKUX
COCIMHEHUI»

I'enernueckas CBA3bBMCIKAYKIIaCCaMH
HeOpFaHI/I‘{eCKI/IXCOCHI/IHeHHﬁ

O0001IeHNE U CUCTEMATU3ALUS 3HAHUI

KontponbHas padora Ne5 o reme
"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COeTMHEHU "'

[TepBbie MOMBITKY KIacCUDUKAITAN
XUMUYECKUX AreMeHTOB. [lonsaTue o
TPYNITaxXCXOTHBIXAIEMEHTOB
[Iepuoanueckuii 3aK0H U
[lepuoanueckasi CUCTEMaX UMHYECKHUX

bubnuoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubnuoreka I[IOK
https://m.edsoo.ru/ff0d67ca

bub6mmoreka LIOK
https://m.edsoo.ru/ffOdfee2

bubnuoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubnuoreka I[IOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6mmnoreka [IOK
https://m.edsoo.ru/00ad9cb?2

bu6mmnoreka LIOK
https://m.edsoo.ru/00ad9ela

bu6nunoreka LIOK
https://m.edsoo.ru/00ad9ffa

but6mmoreka [IOK
https://m.edsoo.ru/00ada52¢
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53

54

55

56

57

58

59

60

61

62

63

anemenToB 1. . MeneneeBa
[Tepuoapl, TpynIbl, TOATPYIIIIBI

Crpoenue atomoB. CoCcTaB aTOMHBIX
saep. M3oTonsl

CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB 3J1eMeHTOB [lepuoanueckoi
cuctemsl [. 1. MeHnaeneeBa

XapakTepucTHKa XUMUYECKOTO
3JIEMEHTA MO €r0 MOJIOKEHUIOB
[Tepuoanueckoiicucreme/l. U.
Menneneesa

3nauenue [lepuonuyeckoro 3akoHa st
pa3BUTUSHAYKUH NTpakTuky. 1. 1.
MenpeneeB —y4EHbIN, IEAror u
rpaxa1aHuH

DNeKTPOOTPULIATEILHOCTh ATOMOB
XUMHYECKHX IIEMEHTOB

HNonnas xummdeckas CBA3b

KoBanenTHas MOJIIPHAAXUMHUYCCKAaA
CBA3b

KoBanenTHas HEIMOJISIPHAasA XUMHUYICCKas
CBA3b

CTerneHbpOKUCIIEHUS

OKHUCIIUTENIbHO-BOCCTAHOBUTEIIBHBIC
peaKiuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

Bbubnmuoreka LIOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmnorexa IIOK
https://m.edsoo.ru/00ada824

bubmnorexa IJOK
https://m.edsoo.ru/00ada96e

bu6mmoteka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoteka IIOK
https://m.edsoo.ru/00adac34

bu6mmoteka IIOK
https://m.edsoo.ru/00adaab8

Bbu6nuoteka LIOK
https://m.edsoo.ru/00adaab9

bu6mmoteka IIOK
https://m.edsoo.ru/00adae28

bu6mmoteka [IOK
https://m.edsoo.ru/00adb076
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bubnuoreka I[IOK

64 OKHUCIUTEIINH BOCCTAHOBHTCIIH 1 https://m.eds00.ru/00adb076
65 KontponbHas padota Ne6 o teme 1 1 bubanoreka HOK
«CTtpoeHue atoMa. XUMHUYECKas CBSA3b» https://m.edsoo.ru/00adb486
. bub6mmoreka LIOK
66 E;i:g;ﬁiﬁ;ﬁ SOHi(:zIH;HHe " 1 https://m.edsoi.I ru/00adb33c
https://m.edsoo.ru/00ad9cb2
67 HroroBas mpomexyTouHasi aTTecTanus 1 .
No7
. bu6mmoreka LIOK
68 O06o001IeHre U cucTeMaTr3alus 3SHAaHUH 1 https:/m.e dsog)l.ru IF0d61c6
OBUIEE KOJIMYECTBO YACOBIIO 68 7 4

[NPOTPAMME
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IKJIACC

Tema ypoka

Ilepnonnueckuii 3aK0H.
[Tepuonuueckas cucrema
XUMHYECKHX 3eMeHTOoB /1. H.
Menneneesa

3aKOHOMEPHOCTUB U3MEHEHUU
CBOMCTB XMMHUYECKUXIIEMEHTOB
MIEPBBIXTPEXIIEPUOLOB

Knaccudpukauusii HomeHkIaTypa
HEOPraHUYECKUXBEILECTB

Buasl XUMHU4ECKONCBIA3U UTUIIBI
KPUCTAJUIMYECKUXPELIETOK

Bxonnas konTponbHast padora Nel mo
teMe«lloBTOpEeHue nyriyodneHue
3HAHMHOCHOBHBIXPA3JIENOB Kypca 8
knacca»(BKP)
Knaccupukanusaxummuyeckux
peakuuii o pa3IM4HbIMIPU3HAKAM
[TonsATHE O CKOPOCTH XUMUYECKON
peakuuu. [loHATHE O TOMOTE€HHBIX U
reTepOreHHBIXPEaKIUIX

[ToHsITHE OXMMHYECKOM PaBHOBECHUHU.
@DaKTOpbI, BIUAIOIINE HACKOPOCTh

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoTsbI

JlaTa
U3yYeHH s

DJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmnorexa IJOK
https://m.edsoo.ru/00adb59e

bubmnorexa IIOK
https://m.edsoo.ru/00adb6b6

bubmuoreka [{OK
https://m.edsoo.ru/00adb7e2

bu6mmoteka IIOK
https://m.edsoo.ru/00adbac6

Bbu6nuoteka LIOK
https://m.edsoo.ru/00adbcb0

bu6nuoteka LIOK
https://m.edsoo.ru/00adbe9a

bu6mmotexa [IOK
https://m.edsoo.ru/00adc28c
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10

11

12

13

14

15

16

17

18

XUMUYECKOMPEAKLIUU U MTOJIOKEHUE
XUMHYECKOIO PABHOBECHUS

OKHCINTENBHO-BOCCTAHOBUTEIIBHBIE
peaxkuuu

Teopus 2IEKTPOIIUTUIECKOU
mucconranuu. CunbHbIe Hcaalble
ANEKTPOJIUTHI

HonHbIeypaBHEHHS peakui

XHUMHYECKHE CBOMCTBA KUCIIOTH
OCHOBAHHUIB CBETE MPEACTABICHUN00
3JIEKTPOJIUTUYECKONTUCCOLIUAITUT

XUMHUUECKUE CBOICTBA COJIEUB CBETE
MPEACTABICHUI00
3IEKTPOJIUTUYECKONUIUCCOIIMAIIUN

[TonsiTue o ruaponu3e conen

O0001IeHNE U CUCTEMATU3ALUS
3HaHUN

ITpakTuueckas padora Ne 1.
«PernieHune sKcrepuMeHTaTbHBIX
3amay»

KonTpoasnas padora Ne2 o Teme
«OJEKTPOIUTUYECKAS TUCCOLUALIMS.
XHWMHYECKUE pEaKNUBPACTBOPAX »
OO1m1ast XxapaKTepUCTUKATraJOreHoOB.
XHWMHYECKHUE CBOMCTBA Ha
puMepexJIopa

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bu6mmorexa [IOK
https://m.edsoo.ru/00adcd68

bubmuoreka [{OK
https://m.edsoo.ru/00add448

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

bubmnorexa IJOK
https://m.edsoo.ru/00add8b2

bu6mmoteka [IOK
https://m.edsoo.ru/00add9d4

bu6nuorexa LIOK
https://m.edsoo.ru/00addd12

bu6nuorexa LIOK
https://m.edsoo.ru/00addbfa

Bbu6nuoteka LIOK
https://m.edsoo.ru/00addecO

bu6mmoteka [IOK
https://m.edsoo.ru/00addfe2
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19

20

21

22

23

24

25

26

27

XnopooaopoA. ConsiHasi KUCIIOTa,
XUMUYECKHE CBOMCTBA, MOJTyYEHUE,
MIPUMEHEHUE

[IpakTnueckas padora Ne 2 o teme
«ITonyyeHne COJAHON KUCIIOTHI,
n3ydeHue e€ CBOMCTB»

Brruncnenus noypaBHeHUSIM
XUMHUYECKUXPEAKIINH, eCITUOINH U3
peareHTOB JIaHB U30BITKE

OOmmas XxapakTepUCTUKAdIEMEHTOB
VIA-rpymmsl

AnnoTponHsie MO (PUKALIUUCEPHI.
Haxoxnenue cepbl neécoeiuHeHui B
npupoje. XuMHUECKUe CBONCTBA
cepsl

CepoBosiopoi, cTpoeHue, pu3ndeckue
UXUMHYECKHE CBOWCTBA

Oxcnppl cepol. CepHas KMCIIOTa,
¢u3nyeckne NXMMUYECKHEe CBOUCTBA,
[IPUMEHEHHE

XUMUYECKUE PEAKIIUH, JICKAIUE B
OCHOBE TIPOMBIIIUIEHHOTO CIoco0a
MOJIYYEHUSI CEPHOM KUCIIOTHI.
XUMHUYECKOe3arps3HEHUE
OKpYyKarolencpeabl COeTMHEHUIMU
cephl

Brruncienne MaccoBOMIOINBLIX01a
MPOAYKTapEaK U

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

Bbubnmuoreka LIOK
https://m.edsoo.ru/00ade348

bubmuoreka [{OK
https://m.edsoo.ru/00ade488

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

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

bu6mmoteka [IOK
https://m.edsoo.ru/00ade802

bu6nuorexa LIOK
https://m.edsoo.ru/00adea28

bu6nuoteka LIOK
https://m.edsoo.ru/00adec8a

bu6nuorexa LIOK
https://m.edsoo.ru/00adec8a
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28

29

30

31

32

33

34

35

36

OOm1ast XxapaKTepUCTUKANIIEMEHTOB
VA-rpymibl. A30T, paclipocTpaHeHHE
B IIpupo/e, Gu3ndecKuen
XUMUYECKHE CBOKCTBA

AMMuak, ero puznyeckue u
XUMHUYECKHE CBOMCTBA, IOJIyYEHHUE U
MIPUMEHEHUE

[IpakTnueckast padora Ne 3 o Teme
«[lonydyeHne aMmMuaKka, U3y4eHue ero
CBOMCTB»

Ilonyeo0o6as konmponvHaapaboma
Ne3

A3oTHas KuCoTa, e€ pusnueckue u
XUMHYECKHE CBOMCTBA

Hcnonb30BaHne HUTPATOBU COJIEH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX
ynobpeHuil. XuMuyeckoe
3arpsi3HEHUE OKPYXKarollelcpebl
COEIMHEHUSIMUA30Ta

dochop. Oxeua pochopa (V)u
dbochopnas kucnota, puznueckue u
XUMHUYECKHE CBONCTBA, MMOTYICHHE

Wcnons3oBanue pocdaToss
Ka4yeCTBEMUHEPAITBHBIX yI00pEHUIA.
3arps3HEeHUEe IPUPOTHONCPE B
dbocharamu

VYraepon, pacpocTpaHeHHUE B
npupoje, Gu3nIecKre NXUMUIECKHE

Bbubnmuoreka LIOK
https://m.edsoo.ru/00adeeab

bu6mmorexa [IOK
https://m.edsoo.ru/00adf004

bubmuoreka [{OK
https://m.edsoo.ru/00adf180

bubmnorexa IJOK
https://m.edsoo.ru/00adf306

bu6mmoteka IIOK
https://m.edsoo.ru/00adf518

bu6mmoteka [IOK
https://m.edsoo.ru/00adf68a

bu6nuoteka LIOK
https://m.edsoo.ru/00adfc20

bu6nuorexa LIOK
https://m.edso0.ru/00adfd9c
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37

38

39

40

41

42

43

44

CBOMCTBA

Oxcuapryriepona, uXpu3nIecKue u
XUMHYECKHE CBOMCTBA.
DKoJIOTUYEeCKHE TPOOIIEMBI,
cBsi3aHHbIE ¢ okcuaomyriepoaa (1V)

VYroapHasg KUCIoTa NEE COU

[IpakTrueckas padota Ne 4 o Teme
"[TonyyeHneyriekucioro rasa.
KauecTBenHnas peakuusiHa kapOoHaT-

HOH

[lepBoHavasibHBIC TOHSATHUS 00
OPraHMYECKUXBEIIECTBAX KaK O
COCAMHEHUAXYIIIEPOIa

erMHHﬁHeFO COCOUHCHUA

IIpakTruyeckas pabota Ne 5. Pemenue
JKCIIEPUMEHTAIIBHBIX 331a4I10 TEME
«BaxHennme HeMeTauIbl MUX
COCIUHECHUS»

KonTtponbHas padota Ne4 o reme
«BakHelime HeMeTaIbl HMX
COEAMHEHUS»

OO61mas XxapakTepUCTHKAXUMHUYECKUX
3JIEMEHTOB — METAJLIOB.
Mertannueckas CBSI3bU
MeTaJTnYeCcKask KpUCcTaanyeckas
pemérka. @u3nveckre CBOMCTBA

but6mmoreka [IOK
https://m.edsoo.ru/00adfebe

but6mmoreka [IOK
https://m.edsoo.ru/00ae006¢c

bubnuoreka [IOK
https://m.edsoo.ru/00ae027e

bubnuoreka [IOK
https://m.edsoo.ru/00ae054e

bubnuoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmnoreka [IOK
https://m.edsoo.ru/00ae0bf?2

bu6nunoreka LIOK
https://m.edsoo.ru/00ae0el8

but6mmoreka [IOK
https://m.edsoo.ru/00ae103e
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45

46

47

48

49

50

51

52

53

54

55

METAaJlJIOB

XUMHYECKHAE CBOMCTBA METAJIOB.
DIIEKTPOXUMUYECKUUPST
HaIpsDKEHUH METaJJIOB

OO6mwme crmocoOb! MOTyYeHUS

MeTaiioB. CruiaBel. BerauciaeHus mo

YpaBHEHUSAM XUMHUYECKHXPEaKIUH,
€CJIM OJINHU3 PEareHTOB COACPKHUT
IpUMecH

IlousTue o KOpPpPO3NHNMETAILIIOB

IIenouHble METAIIIBI

OKcHIBl ¥ THIPOKCUIBIHATPUS U
KaJTus

Illeno4yHO3EMENBHBIE METAIIBI —
KaJILIIUA UMarHuu

Baxkueiinine coefuHEHUS KaJlbIU

O000IIIEHNE U CUCTEMATH3 AN
3HAHUH

JKEcTkoCTBBOABI UCIOCOOBI €6
yCTpaHEHUS

[IpakTnueckast paborta Ne 6 o Teme

"KECTKOCTHBOABI M METOBI €6
yCcTpaHeHus"

ATTOMAHHNT

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1156

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1156

bubnuoreka [{OK
https://m.edsoo.ru/00ae1278

bubmuoreka [{OK
https://m.edsoo.ru/00ael14b2

bubmnorexa IJOK
https://m.edsoo.ru/00ael14b2

bu6nuotexa LIOK
https://m.edsoo.ru/00ael15e8

bu6mmoteka IIOK
https://m.edsoo.ru/00ael15e8

bu6nuoteka LIOK
https://m.edso0.ru/00ae1886

bu6nuoteka LIOK
https://m.edsoo.ru/00aelae8

bu6nuotexa LIOK
https://m.edsoo.ru/00aelc64
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56

57

58

59

60

61

62

63

64

65

AMpoTepHbIE CBOIICTBAOKCHIA U
THIPOKCHA

Kemaeso

Oxcunipl, THIPOKCHJIBIN COTMIKENE3a
(1) u xene3a(lll)

O0001IeHNE U CUCTEMATU3ALNS
3HaHUU

[IpakTuueckas padbora Ne 7. Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a4I10 TCME
«BaykHenne MeTajliIbl HUX
COCAUHCHU A

Beruncnenus moypaBHeHHUSIM
XUMHUYECKUXPEAKITUI, SCITHOINH U3
peareHToB J1aHB U30BITKEUITH
COJIEP>KUT MpUMecH. Brrunciaenus
MacCOBONJOMUBBIXOAAMPOTYKTA
peaxiuu

O00011IeHNE U CUCTEMATHU3AINS
3HAHUM

KonTponsnas padora Ne5 o Teme
«BakHeimme MeTajiIbl HUX
COETUHEHUSI»

BemectBa 1 marepransiB
IIOBCETHEBHOMKN3HNYEIOBEKA
XHUMHYECKOE3ArpsA3HEHHE
OKpyXatomencpensl. Poibxumuu B
PELIEHUMAKOIOTHYECKUXIPOOIeM

bubnuoreka I[IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bubnuoreka [IOK
https://m.edsoo.ru/00ae35e6

bubnuoreka I[IOK
https://m.edsoo.ru/00ae3de8

but6mmoreka [IOK
https://m.edso0.ru/00ae1750

bu6nunoreka LIOK
https://m.edsoo.ru/00ae3f50

but6mmoreka [IOK
https://m.edsoo0.ru/00ae4270
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O0001IeHNE U CUCTEMATU3ALNS

66 .
3HAHUI

67 IIpomexxyroyHast UTOroBas
arrecranus Ne6

68 O00011IeHrE U CUCTEMATHU3ALNS 3HAHUI

OBIIEE KOJIMYECTBO YACOBIIO
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

bub6mmoreka LIOK
https://m.edsoo.ru/00ad9cb?2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIEYUYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

o Xumus,8kimacc/T'adbpuensu O.C., Octpoymon N.I"., Ciragkos C.A.,
AxkimonepHoe obmiectBo «M3narenscrBo«lIpocBenienue»
» Xumus, 9xiacc/ 'abpuensa O.C., Octpoymos WN.I'., CnagkoC.A.,
AxkmmonepHoe obmectBo «M3narensctBo«IIpocBerienne»

e Ttabnuubl: [leproguueckasicucreMa XuMU4eckux 3eMenToB J1. 1.
MeHpeneeBa,pacTBOPUMOCTH, SJIEKTPOXUMHUUECKHUI psATHANIPSKEHUS

MCTAJIJIOB

METOJINYECKHUE MATEPHUAJIBI JIJI51 YUUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/ Xumus-6a30BbIii-ypOBEHbD.
-Peanuzanus-tpedboBanuit-OI'OC-0CHOBHOT0-00111€T0-00pa30BaHUS.

-MeTonndeckoe-nocodue-mis-yaurens.pdf

HU®POBBIE OBPA3OBATEJIBHBIEPECYPCBIN PECYPCBI CETH

HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/https://resh.e
du.ru/

https://uchi.ru/https://w
ww.yaklass.ru
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