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MNOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1Mo XMMUHM Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHMS COCTAaBJICHA Ha OCHOBE TPEOOBAaHUI K pe3ysibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTesIbHOM MPOrpaMMbl OCHOBHOTO o0ImIero ooOpaszoBanus, npeacraBieHHbix B GI'OC OOO, a Takke Ha OCHOBE
dbenepanpHOil pabodeld MpoOrpaMMBbl BOCHHUTAHUS W C Y4YETOM KOHIICTIIMM TPEMOJaBaHus Y4YeOHOro mpeameTa «XUMHS» B
oOpazoBartenbHbIX opranu3anusax Poccuiickoit denepanumu.

[Iporpamma mo XuMuHM AaéT MPEACTABICHHUE O IENsIX, OOmEel cTpareruu OOydYeHHWs, BOCIUTAHUS W Pa3BUTHS OOydYaIOIIUXCS
CpeACTBaMH Y4eOHOTO MpEeaMeTa, YCTaHABIMBACT O0SM3aTENbHOE MPEIMETHOE COJNEpKaHHe, MPeIyCMaTPUBACT PaCIpeAeiICHHE €ro o
KJlaccaM H CTPYKTYPHUPOBAaHHE TIO pa3jiejlaM M TeMaM MpOTrpaMMbl IO XUMHH, OMPEACIICT KOJIMYECTBEHHBIC W Ka4eCTBEHHBIC
XapaKTePUCTUKHA  COJCPIKAHMS, PEKOMEHIYEMYIO IOCIICIOBATEIIPHOCTh HW3YYCHHSI XUMHUHM C YYETOM  MEXKIPEJMETHBIX U
BHYTPHIIPEMETHBIX CBSI3€H, JIOTUKM Y4YeOHOTO TIpOIlecca, BO3PACTHBIX OCOOECHHOCTEH OOYydYaromuXCs, OMpPESIsieT BO3MOXXHOCTH
npeaMeTa Uisd pealu3alii TpeOOBaHW K pe3ysibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOTO
o0riero oOpa3oBaHusl, a TaKKe TPeOOBAaHUH K pe3ysbTaTaM OOYYCHHS] XMMHUHU Ha YPOBHE IIeJIeH M3ydeHUs MpeIMETa U OCHOBHBIX BHJIOB
y4eOHO-TT03HABATENBHOM IEATEIILHOCTH 00YYaIOIIET0Cs 0 OCBOCHHUIO YY€OHOTO COIePIKaHUSI.

3HaHWEe XUMHUHU CIY)KUT OCHOBOW i (POPMHUPOBAHHMS MHPOBO33PEHHUS OOYYAIOIIETOCS, €ro MPEJCTaBICHUN O MaTepUabHOM
CJIMHCTBE MHpPA, BAXHYIO POJb WrparoT (GOpMUPYEMbIC XUMHUEH MPEJICTABICHHUS O B3aWMONPEBPALICHUSAX SHEPTUU U 00 SBOJIOIUHU
BELIECTB B MPUPOJIE, O MYTAX pEIICHHs TT00ATbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, dHEPTeTUYECKOIA,
MUIIEBOM U HKOJIOTMYECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3yyenune xumuu:

CIOCOOCTBYET peaiu3alid BO3MOXKHOCTEH JUIsi camMOpa3BUTHS U (HOPMHpPOBAHUS KYJIbTYpbl JIMYHOCTH, €€ oOueid u
(GyHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHKE MBIIUICHHUS U TBOPUYECKUX CMOCOOHOCTEN 00YyUarOUXCsl, HABBIKOB X CAMOCTOSITEIbHONU YueOHOM
NeSITEIbHOCTH, OKCIIEPUMEHTAIBHBIX M HUCCIENOBATEIbCKUX YMEHUN, HEOOXOJAMMBIX KaK B TIOBCEJIHEBHOM J>KM3HHU, TaK U B
npodeccruoHaIbHON AesITeIbHOCTH;

3HaKOMHUT CO CIENU(UKON HAyYHOT'O MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO B3TJIsia Ha €IMHCTBO MPHUPOIBI U YEJIOBEKa,
SIBJISIETCSI OTBETCTBEHHBIM 3TArloM B (JOPMUPOBAHUM €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00YYarOIINXCS;

CHocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOI
BKJIAJ B HKOJIOTHUECKOE 00pa30BaHUE 00yUaOIIUXCS.

JlanHble HampaBiieHUs B OOy4eHHUU XMMHH 00ecreuMBaroTCs crienudukoi comepkaHuss y4eOHOTO MpeaMeTa, KOTOPBIN SIBISETCS
MeJarornyecky aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOI HAYKH XMMUU Ha ONPEACTIEHHOM JTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIero 00pa3oBaHusi OPUEHTHUPOBAH HA OCBOCHHE 00YYArOIIMMHUCS CUCTEMBI TIEPBOHAYAIIBHBIX
MOHATUI XUMUU, OCHOB HEOPTaHUYECKOW XUMUU U HEKOTOPBIX OTJCIHHBIX 3HAYMUMBIX TIOHATUNA OPraHUYECKOW XUMUH.

CtpykTypa coaepkaHusi IpOrpaMMbl 0 XUMHUH COPMUPOBAHA HA OCHOBE CHUCTEMHOTO moaxonaa k e€ m3ydenuro. CojepikaHue
CKJIQ/IBIBAETCS M3 CHUCTEMbI TOHSTHA O XUMHUYECKOM JJIEMEHTE M BEIIECTBE M CUCTEMBI TMOHSATUH O XUMHU4YecKoi peakmuu. OOe 3Tu



CUCTEMBI CTPYKTYPHO OPraHM30BaHbI 110 MPUHLHUITY I[OCJIEI0BATENIbHOIO PA3BUTUS 3HAHUN HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3U;

— IPECTaBICHUHN 00 3IEKTPOIUTUUECKON TUCCOLMALIMU BEILIECTB B PaCTBOPAX.

TeopeTnueckre 3HAHHMS pacCMaTPUBAIOTCS Ha OCHOBE SMIIMPUYECKH TIOJTYYEHHBIX M OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCSA
MOCJIEIOBATENIbHO OT OJHOTO YpPOBHA K JPYrOoMy, BBINOJHSASA (QYHKIMH OOBSICHEHUS U TNPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUSA H
BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOJIYYeHHS N3y4aeMbIX BELIECTB.

OcBoeHme nTporpaMMbl 0 XUMUHU CITOCOOCTBYET (POPMUPOBAHUIO NIPEJICTABICHUS O XUMUYECKOM COCTaBIISAIONIEH HAYYHOU KapTUHbI
MHpa B JIOTUKE €€ CUCTEMHOMN NMPUPO/IbI, IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U METOJaM MO3HAHUS B Hayke. M3ydyeHune XxumMuu
MIPOUCXOJUT C MPUBJICYCHUEM 3HAHUU M3 paHee M3YUYEHHBIX yuyeOHBIX npeameToB: «Okpyskawomuid mupy», «buomorus. 5—7 kimacce» U
«Du3uka. 7 Kmaccy.

[Ipn wu3yyeHUH XUMHH NPOUCXOAUT (POPMHpPOBAHME 3HAHUNW OCHOB XUMHUYECKOM HAyKM KakK o0JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTHUUYECKON JAEATeNbHOCTH 4YeJlOBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOTO
npeaMeTa COCTOMT B (POPMUPOBAHMHM CHUCTEMbl XMMUYECKUX 3HAHUM — BaKHEWIIUX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX
HOJIOKEHUH, TOCTYIHBIX 00OOIIEHUH MMPOBO33PEHUYECKOIO XapaKTepa, sA3bIka HayKH, B NPUOOLUICHUHM K HAy4YHbIM METOAAM IHO3HAHMUS
IpU U3yYEHUH BELIECTB U XMMHUUYECKUX peakiuil, B (OPMUPOBAHUU M Pa3BUTUU [1O3HABATENILHBIX YMEHUHM U UX NPUMEHEHUU B y4eOHO-
IIO3HABATEIbHON M Yy4eOHO-UCCIIEAOBATENbCKON JEATENbHOCTH, OCBOEHUHM IpaBWJI 0O€30IaCHOr0 OOpalleHHus C BEIIeCTBaMU B
IIOBCEIHEBHOMW KU3HU.

[Ipu n3ydyeHnn XMMUU Ha YpOBHE OCHOBHOT'O O0OIIEro 00pa3oBaHMs Ba)KHOE 3HAUEHHE TPUOOPENN TaKHe LEIH, KaK:

— (opMupOBaHUE HMHTEIEKTYyaJIbHO Pa3BUTOH JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSTEILHOMY
NPUHATHUIO PELICHUH, CIOCOOHON aAanTUPOBATHCSA K OBICTPO MEHSIOLIUMCS YCIOBUSAM JKU3HU;

— HaIpaBJICHHOCTh OOy4YeHHs] Ha CHCTeMaTH4ecKoe MpuoOIIeHne OoO0y4aromMXcsl K CaMOCTOATENbHOM IO3HaBaTEIbHON
NeSTeIbHOCTH, HAYyYHBIM METOJIaM MO3HaHUs, (POPMUPYIOLIUM MOTUBAIMIO M pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— obecrniedyeHue yClIOBHUil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YyYaIOIUMUCS OIbITa Pa3HOOOpa3HOW AEATEIbHOCTH, MO3HAHUS U
CaMOIIO3HAaHHUs, KJIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIETEHIMI), HMEIOUIMX YHHMBEPCAJIbHOE 3HAYEHUE JUISl Pa3iIM4HBIX BHIOB
NESITEIIbHOCTH;

— (opmupoBanue obmel GyHKIMOHATIBHOM U €CTeCTBEHHO-HAyYHOU TPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSICHATH U OLCHUBATh
SIBJICHUS] OKPY KAIOIIET0 MHUpPA, UCTIONb3Ys 3HAHUS U OMbIT, NOJYUYCHHbIE IPU U3YYCHUH XUMHUH, IPUMEHSATh UX MPHU PEIICHUH MpobieM B
MOBCEAHEBHOM )KHM3HU U TPYAOBOM AEATEIILHOCTH,

— ¢opmupoBaHHe y 00yHarOUUXCSd I'YMAaHUCTUYECKHX OTHOILIEHUH, MOHMUMAHHUS IIEHHOCTH XMMHUYECKHX 3HAaHUU NIl BBIPAOOTKH
HKOJIOTUYECKH 11€7€CO00pa3HOTo MOBEACHUS B OBITY M TPYAOBOM JESATENBHOCTH B LIEJSX COXPAHEHUS CBOETO 3/I0POBbSI U OKpY’KaIOLIeH
MIPUPOTHON CPENbL;



— pa3BUTHE MOTHBAalMM K OOYYEHMIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIMTAHMIO Ha OCHOBE YCBOCHHS
00I11e4€eI0BEYECKUX LIEHHOCTEM, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NMPOQMIIS U HAIIPaBIECHHOCTH AaJIbHEHIIEr0 00yUEHUsI.

OO6miee yncIo 4acoB, OTBEAEHHBIX ISl M3YYCHUSI XMMUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, cocTtaBisieT 136 yacos: B 8
Ki1acce — 68 JacoB (2 Jaca B HeJieni0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COILEPKAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuu. Posib XMMHUM B JKM3HHM YE€IOBEKa. XMMHSI B CUCTeME Hayk. Tena u BemiectBa. PU3NUYECKUE CBOWCTBA BEILIECTB.
ArperatHoe cocTosiHue BemiecTB. [loHsTHEe 0 MeToaX Mo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3ieNieHust CMeCeH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHMBOJBI XUMUYECKUX 3J€MEHTOB. [IpocThie M ClOXKHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUCHHE.

Xumuueckass ¢opmyia. BaaeHTHOCT, aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA cOcTaBa BemiecTB. OTHOCHUTENbHAs
aToMHas Macca. OTHOCHUTENbHASA MOJIEKYJIsIpHAsg Macca. MaccoBasi 10511 XUMUYECKOTO JIEMEHTa B COSIMHCHUU.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACChl M YMCJIA CTPYKTYPHBIX €IMHUIL BEILIECTBA.
Pacuérel mo ¢popmynaM XMMHUYECKUX COCAMHEHUH.

®u3nueckue U XUMHUYECKUE SIBJICHHUS. XUMUYECKasl peakuus U €€ MPU3HAKU. 3aKOH COXPAHEHHUs MACChl BEIIECTB. XUMUYECKHE
ypaBHenus. Kinmaccudukanust XuMHUeCKUX peakiuil (CoOeAMHEHUs, pa3I0KEHUs1, 3aMeleHus, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHYECKOM TMOCYyl0H, mNpaBuiaMu paboThl B Jabopatopuu u mpuémamu oOpamieHuss ¢ JabopaTopHBIM
o0Opy/ZOBaHMEM, H3y4Y€HUE U ONHCAaHHE (U3MUYECKUX CBONCTB 00pa3lloB HEOPraHMYECKUX BEHIeCTB, HaOI0JeHHEe (U3MUECKUX
(nnaBneHue BOCKa, TasHUE JIbJla, pAacTHUpaHUE caxapa B CTYINKe, KUMIEHUE W KOHJEHCAllMs BOJbI) U XMMHUYECKHX (TOpPEHHE CBEYH,
NPOKaJIMBaHWE METHOW MPOBOJIOKH, B3aMMOJCHCTBHE Meja C KUCJIOTOW) SBIICHMM, HAONIOJCHWE W OMHCAHHE MPU3HAKOB MPOTEKAHUS
XMUMHUYECKUX Peakiuii (pa3ioKeHnue caxapa, B3aMMOJICHCTBUE CEPHOI KHMCIIOTHI C XJIOPUIOM Oapwusi, pasnoxkenue ruapokcuaa meau (11)
MIpU HArpEeBaHUHU, B3aUMOJICHCTBHE xkele3a ¢ pactBopoM conu menu (I1), nsyuenue crocoOoB paszieneHusi cMeceii: ¢ MOMOIIbI0 MarHuTa,
¢buiabTpOBaHUE, BhIApUBAHUE, AUCTUIULIIMSA, XpoMarorpadus, MPOBEACHHE OYUCTKU IOBApEHHOW COIM, HAOIMIOJCHHE W OMHCAHHE
PE3YJIBTATOB MPOBEICHUS ONBITA, MWILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChI, CO3/IaHUE MOJIETIE MOJIEKYT (ITIApOCTEPIKHEBBIX).

BaxHeiimme npeacTaBuTe/ i HCOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — snemMeHT U mpocToe BemiecTBo. HaxoxkaeHue Kuciopoaa B MPUPO/IE,
¢dusnueckne W XUMHUYeCKHUe cBoiicTBa (peakiuu ropeHus). Okcunsl. [Ipumenenue kucimopoaa. CrnocoObl MONyYEHHsS] KHUCIOpPOJAa B
nabopaTopuu U MPOMBIIUIEHHOCTH. KpyroBopoT kucnopoaa B npupoje. O30H — ajuioTpornHas MoauduKaIys Kuciaopo/a.

TemnoBoit 2P pekT XUMMUUECKON peakiuu, TEPMOXUMHUECKHE YPaBHEHUS, K30~ U DHIOTEPMHUECKHE peakluu. TOIIUBO: yrojib u
MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIICHHE MTAPHUKOBOTO 2 deKTa, pa3pylieHue 030HOBOTO CIIOSI.



Bonopon — anemeHT u npoctoe BemecTso. HaxoxaeHrne Bogopoaa B Ipupoae, pU3n4ecKue 1 XMMUYECKHE CBOICTBA, IPUMEHEHHE,
crocoObl nosydeHus. Kucinorsl u comnu.

Mosnsipabiii 00bEM ra30B. Pacy€Thl M0 XUMHUYECKUM YPaBHEHUSM.

dusnueckue cBorcTBa BOAbL. Boma kak pactBopurens. PactBopbl. HachlmieHHbIE M HEHACBHILIEHHBIE PacTBOPBL. PacTBOpMMOCTH
BEILIECTB B BOJE. MaccoBas J0Js BelllecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBa BOoAbl. OcHOBaHuUA. Ponb pacTBOpoB B npupone U B
KU3HU 4enoBeKka. KpyroBopor Bozbl B IpUpoJIE. 3arps3HEHUE IPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOI.

Knaccudukanus Heoprannueckux coenuHeHni. Oxcuapl. Knaccugukanms okcuaoB: cosneoOpasyrouue (OCHOBHbBIE, KHUCIOTHBIE,
am¢oTepHbie) U HecosieoOpazyroue. HomeHnkinarypa okcuoB. @usnueckre 1 XUMUYECKUE CBOMCTBA OKCUAOB. [loiyueHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHM: WIENOYM M HepacTBOpUMble ocHoBaHUs. HomeHkmarypa ocHoBaHuil. dusnueckue u
XUMHYECKHUE CBOMCTBA OCHOBaHUi. [loslydyeHre OCHOBaHUIA.

Kucnorel. Knaccudukamus kucinor. Homenknarypa kucinoT. Pusnueckue U XUMHYECKHE CBOMCTBA KHUCIOT. Psij aKTUBHOCTH
metauioB H. H. bekerosa. [lonydyenue kucnor.

Conu. Homenknarypa cosieil. @uzndeckne U XuMU4YecKue cBoiicTa coseil. [Tonyuenue coneil.

I'eneTnyeckas cBsi3b MEXAY KJIaCCAMH HEOPTraHUYECKUX COCIUHEHUN.

Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OIpeJielieHne CoJepaHusl KHUCIOpoAa B BO3JyXe, MONy4deHHe, cOOMpaHHe, paclo3HAaBaHWE M H3yueHUE CBOWCTB
KHCIIOpO/ia, HAOII0JeHNEe B3aMMOJICHCTBUS BEIIECTB C KUCJIOPOJOM M YCIOBUS BO3HUKHOBEHUS U MpEKpallleHHusl TopeHus (moxkapa),
O3HaKOMJIEHHE ¢ o0Opa3laMu OKCHJIOB M OMHUCAHHME WX CBOWCTB, MOJIy4eHHUE, COOMpaHHEe, paclio3HaBaHUe U W3Y4YeHHE CBOMCTB BOJOPOJA
(ropenue), B3aumozeicTBue Boaoponaa ¢ okcugoMm meau (1) (BO3MOXKHO HCIIONIB30BaHHWE BHJIEOMAaTEpHAsIOB), HAOMIOACHUE 0Opa3IoB
BELIECTB KOJIMYECTBOM | MOJIb, UCCIEIOBAaHUE OCOOCHHOCTEH PACTBOPEHMS BEIIECTB C PAa3IMYHON pacTBOPUMOCTBHIO, MPUTOTOBIICHUE
pPacTBOPOB C OMPEICIEHHON MAacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA, B3aWMOJACUCTBHE BOABI C METa/NIaMU (HATPUEM U KaJbIIHEM)
(BO3MOKHO HCHOJIB30BAHHUE BUACOMATEPHATIOB), UCCIEIOBAaHUE 00pa3lloB HEOPraHWYECKUX BELIECTB Pa3IMYHBIX KJIaCCOB, HAOIO/IEHUE
U3MEHEHHUsI OKPacKW MHAMKATOPOB B PacTBOpaX KHUCIOT U IIeNloueid, uzyuenue Bzaumosenctus okcuaa meau (1) ¢ pactBopom cephoit
KHCJIOTBI, KUCJIOT C METAJJIAMU, PEAaKLNi HEUTpaIu3alum, oJy4eHe HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJTHOTO METAILJIA APYTUM
U3 pacTBOpa COJIM, PEIIEHUE HKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «BaxkHeilne KiIacchl HEOPraHUYECKUX COSTUHEHUI.

Ilepuoanueckunii 3akoH u Ilepuoaumyveckass cucrema xummuuyeckux 3iemeHToB JI. M. MengeneeBa. CTpoeHune aToMoB.
Xumnueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepBbie MOMBITKU KIAacCUPUKAIMK XUMHUYECKUX JJIEMEHTOB. [loHSATHE O Tpymmax CXOJHBIX OJIIEMEHTOB (IIEJOYHBIE U
IEJIOYHO3EMEITbHbIE METAJUIbI, TaJIOTEHBI, MTHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pazyoT aM(OTEPHbBIE OKCUIBI U TUIPOKCHUIBI.

[lepuoguueckuit 3akoH. Ilepuoguueckass cucrema xumuuyeckux »diemeHToB JI. WM. MenneneeBa. Koporkonepuomnas wu
mHHONIepuoAHast Gopmel Tlepuoanueckoi cuctemsl xumudeckux siemeHToB JI. . MenneneeBa. I[leproast u rpynmel. Ouzndeckuit
CMBICJI IIOPSIIKOBOI'O HOMEpa, HOMEPOB IEPUOJIA U IPYIIILI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTromMHbIX sjep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20
XUMHUYECKHUX u1eMeHTOB llepnonnueckoi cuctemsl /. M. MenneneeBa. XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA 10 €ro MOJIOKEHUIO B
ITepnomnueckoint cucreme /1. . Menaeneesa.



3aKOHOMEPHOCTH U3MEHEHMS PaJyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAINIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyIaM
U IIEPUOJIAM.

3nauenue Ilepuoanueckoro 3akoHa u llepuoanyeckoil CUCTEMBI XMMHUUECKUX AJIEMEHTOB AJI pa3BUTHA HayKu U npaktuku. J[. W.
MenieneeB — y4€HbIN U IPaKIaHUH.

Xumunueckas cBsizb. KoBaneHTHas (MOJISpHAsE M HEMOJIAPHAs) CBA3b. DJIEKTPOOTPHULATEILHOCTh XUMUYECKUX AJ1eMEHTOB. MoHHas
CBSI3b.

Crenenp okucieHus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. IIpomeccrsl okuciaeHus M BOCCTaHOBIEHUA. OKUCIUTENN U
BOCCTaHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHue o0paslioB BEUIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE TMAPOKCHIA LIMHKA C PACTBOPAMHU KHUCIOT U IIEJIOYEH,
MIPOBEJICHUE OMbITOB, WUIIOCTPUPYIOMIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHHe, peakUuu pPas3IoKeHHUs,
COCIMHCHHUS).

Mesicnpeomemmnuie ceaszu

Peanuzanus MeXnpeIMETHBIX CBsI3ed MpPH HM3YyYEHUH XUMHHM B 8 Kjlacce OCYIIECTBISETCS dYepe3 MCMOIb30BaHUME KaK OOMIMX
€CTECTBEHHO--HAYYHBIX MTOHATUN, TaK U MIOHATHUM, SIBJISIOIINXCS CUCTEMHBIMU JIJIS1 OTAEJIBbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE€ MOHSTHUS: HAyuyHbIM (akT, THUMOTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KIaccuuKaius,
MEePUOUYHOCTH, HAOIOICHUE, SKCIIEPUMEHT, MOJIEIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHHUE.

®duszuka: Marepusi, aTOM, IEKTPOH, IIPOTOH, HEUTPOH, NOH, HYKJIMJI, U30TOIIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUI 3aps,
BEIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, I'a3, (pU3nUecKue BeIUUUHbI, €AUHUIBI H3MEPEHUS, KOCMOC, IIIIAHETHI, 3BE3bI,
ComHIe.

buonorus: hoTocunTes, ApIxanue, ouocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbL, T0JI€3HBIE HCKOMAEMBbIE, TOINIMBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 xXuMH4YecKasi peaKkuus

Ilepnoanueckuii 3akoH. Ilepuoguueckas cucrema xumuyeckux 3nemeHToB . . Menneneesa. CtpoeHne aToMoB. 3aKOHOMEPH OCTH
B W3MEHEHHMHM CBOWCTB XUMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kaius, KalblMs M HX COCAUHEHHM B COOTBETCTBUHU C
II0JIOKEHHEM 3JIEMEHTOB B lleproanueckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XMMHYECKOH CBS3H. THIIBI KPHUCTAUIMYECKUX PEUIETOK, 3aBUCUMOCTbh CBOWCTB BEILIECTBA OT THIA
KPUCTAJNINYECKON PEIIETKU U BUAA XUMUYECKOU CBSI3H.

Knaccudukanmus m HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHMUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIUXCA K Pa3IHYHBIM
KJIacCaM HEOPraHUYECKUX COCAVUHEHUMN, TCHETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanms XuMU4ecKUX peakiuid Mo pa3iMyHbIM MpH3HAKaM (IO YUCIIy UM COCTaBY yYacCTBYIOIIMX B PEAKIMM BEIIECTB, MO
TeroBoMy 3¢ (}eKTy, M0 M3MEHEHHUIO CTENEeHEW OKHCIICHUS XUMHYECKHUX JJIEMEHTOB, IO OOpaTUMOCTH, MO YYAaCTUIO KaTajau3aTopa).
DK30- U SHAOTEPMHUUYECKHE PEaKLUU, TEPMOXUMHYECKHE YPABHEHUSI.



[lonsiTue o ckopoctu xumuueckod peakuuu. Ilonsrne o0 0OpaTUMBIX U HEOOPATHUMBIX XMMHMUYECKHX peakuusax. [loHstue o
TOMOT€HHBIX U TeTeporeHHbIX peakuusax. [lonstue o karanuse. [loHaTre o XuMuueckoM paBHOBecun. DaKTOPBI, BIUSAIOLIME HA CKOPOCTh
XUMHYECKON PeaKUy U MOJ0KEHNE XUMHUECKOTO PaBHOBECHSL.

OKHCIUTENBHO-BOCCTAHOBUTENILHBIE PEAKIIMU, 3JIEKTPOHHBIM OanaHC OKHCIUTEIbHO-BOCCTAHOBUTEIbHOU peakuuu. CocTaBiieHUE
YpaBHEHUI OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMI C UCIIOIb30BAHUEM METO/IA AJIEKTPOHHOrO OajaHca.

Teopust 3JIEKTPOIUTUYECKON JTUCCOLMALUH. JNEKTPOIUTHI M HEIJIEKTPOJIUThL. KaTHOoHBI, aHMOHBI. MEXaHu3M HUCCOLMALUH
BEILECTB C PA3IMYHBIMU BUIaMU XUMHUYeCKoU cBsi3u. Crenenp aucconuanuu. CUabHbIE U C1a0bIe AIEKTPOIUTHI.

Peakuyu moHHoro oOmeHa. YcCilOBHS MPOTEKAHMSI pPEaKUUd HOHHOTO OOMEHA, MOJHBbIE M COKPAIIEHHBIE MOHHBIE YPABHEHUS
peakuuii. CBoicTBa KUCIOT, OCHOBAHUI U COJIEW B CBETE MPEACTaBICHHUM 00 AIEKTpONIUTUYECKON aucconuani. KayecTBeHHbIE peakiiuu
Ha HoHbIL [loHsITHE O TUAPOINU3E CONEN.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJIEISIMU KPUCTAIUNTMYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB — METANIOB U HEMETAJUIOB (rpaduTa U anmasa),
CJIOXKHBIX BEILECTB (XJIOpUJa HATpusl), UCCIENOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM pEaklIMU OT BO3JEHCTBUSA PA3IUYHBIX
(bakToOpoB, HUCCIEAOBAHUE AJIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOIMAIMN KUCIIOT, IIesioueid U coyiei (BO3MOXKHO
WCIOJIb30BaHUE BHUAECO MaTEpHalIOB), MPOBEACHHUE OMNBITOB, WUTIOCTPUPYIOIIMX MPHU3HAKU TMPOTEKAaHUS pPEaKUil HMOHHOro OOMEHa
(oOpa3zoBanue ocasika, BblAEJICHUE ra3a, 00pa3oBaHUe BObl), OMBITOB, MIUTIOCTPUPYIOMIMX MPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHbBIX
peakuuii (ropeHue, peakuu pa3ioKeHus, COeAMHEHN ), pacliO3HaBaHWE HEOPraHWYECKUX BEUIECTB C MOMOIIbIO KAYE€CTBEHHBIX pPEaKIIUii
Ha MOHBI, pEUICHUE IKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTa/uibl 1 X cOeIMHEHU S

OO6mas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpHbIE CTeNeHn okucieHus. CTpoeHue u puznyeckue
CBOICTBa MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKUE CBOMCTBA HA MpHUMeEpe XJopa (B3aUMOJECHCTBHE C METaJlJIlaMH, HeMeTaJUlaMH,
mienioyaMu). Xiaoposojiopoa. CossiHasi KMCIIOTa, XMMUYECKHUE CBOWCTBA, MOTy4YeHHe, mpuMeHeHue. JleiicTBue xiopa U XJI0pOBOJOpO/Ia Ha
OpraHu3M uesioBeKa. BaxkHeline XJI0puIabl U UX HAXOXKJIEHUE B IPUPOJE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymnmnbsl. OcoOeHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTENEHU okuciieHus. CTpoeHue u
(du3nuecKkrne cBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOJIA U CePhl. AJIOTPONHBIE MOIUPUKAIIMKI KUCIOPO/Ia U Cepbl. XMMUYECKUE CBOMCTBA
cepbl. CepoBOAOPO, CTpoeHHE, (PU3NUECKUE U XUMUYECKUe CBOMCTBA. OKCHUIIBI Cephbl KaK MPEJICTaBUTENN KUCIOTHBIX OKcHaoB. CepHas
KHUCITIOTa, (PU3MYEecKre U XUMUYECKUE CBOMCTBA (OOIIHMe KakK MpeICTaBUTENs Kiacca KUCIOT U cnenududeckue). XUMHUECKHE PeaKlnu,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOodydeHus: cepHol KucioThl. [Ipumenenue cepHoit kucinoThl. Conu CepHON KUCIOTHI,
KauecTBEHHas peakius Ha cynbdaT-uoH. HaxoxaeHue cepsl U €€ COCIMHEHUU B MPUPOJE. XUMUYECKOE 3arps3HEHHE OKPYKarolleH
Cpelbl COeMHEHUSIMU Cephl (KUCIOTHBIE I0XK]IH, 3arpsi3HEHUE BO3/lyXa M BOJOEMOB), CIOCOOBI €r0 MPE0TBPAILECHUSI.

OO6mass xapakrepuctuka 1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTEMEHU OKUCICHHS. A30T,
pacmpocTpaHeHue B TIpupoze, (usnyeckue U XUMHUYeckue cBoicTBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro (U3MYEecCKue U
XMMHUYECKHE CBOWCTBA, NOJy4yeHHEe M mpuMeHeHue. Coau amMMOHUS, MX (U3MUYEeCKHe U XHMHUYECKHE CBOWCTBAa, NPUMEHEHUE.
KauyecTBeHHass peakiysi Ha WOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOIy4YeHue, (U3NUYEeCKHe W XMMUYECKHe CBOMCTBa (00mIue Kak
MIPEICTaBUTENS KJIacca KUCIOT U crenududeckue). Vicnonp3oBaHe HUTPATOB U COJIEH aMMOHHSI B Ka4eCTBE MUHEPAIbHBIX yI00OpEHUH.
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XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSMH a30Ta (KUCIOTHBIE JI0XAM, 3arpsi3HEHHUE BO3/lyXa, IMOYBBI U BOJOEMOB).
dochop, amtorponHsle Moaupukanuu pocdopa, dpusnueckne u xumudeckue cpoiicrBa. Oxeun gochopa (V) u dochopnas kucnora,
(du3mUecKre U XUMHUYECKHE CBONCTBA, nmonydeHue. Mcnons3oBanue GpocdaToB B kKauecTBE MUHEPAIBHBIX yI0OPEHHUIA.

Oo6mas xapakrepuctuka 371eMeHTOB IV A-rpynnsl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCIIECHUS. YTIEpOos,
AJTOTPOIHBIE MOAU(PUKALINY, PACIPOCTPAHEHHE B MPUPOE, GU3NUECKHUE U XUMHUUYECKHUEe cBoMcTBA. AncopOuus. Kpyrosopor yriepona B
npupoae. Okcuasl yriaepoaa, ux (pU3MUecKre U XMMHYECKHE CBOMCTBA, JIEMCTBHUE Ha JKUBbIE OPraHU3MBbI, MOJYYEHHE U NMPUMEHEHUE.
DKoJjorudyeckue npoodseMsbl, cBsizaHHble ¢ okcuaoM yriaepoaa (1V), runoresa rio0anbHOro MOTEIUIEHUS KIIMMaTa, MapHUKOBBIA 3P QeKT.
VYroiapHas KucioTa M €€ Colu, UX (U3NYECKHE W XUMHUYECKHE CBOMCTBA, IOJNydeHHWE M NpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Vcrnonap30BaHre KapOOHATOB B OBITY, MEIMIIMHE, TIPOMBIIIJIEHHOCTH U CEJIbCKOM XO3sIiCTBE.

[lepBoHauaabHbIe MOHATUS 00 OpPraHMYECKHX BEIECTBAX KaK O COEIMHEHUSX yriepona (MeTaH, 3TaH, STHIEH, alleTHIEeH, 3TaHOM,
TJIMLEPUH, YKCycHasl KucioTa). [IpuponHble MCTOUHUKH yriaeBOAOpoAOB (Yroiib, MPUPOJHBIA Ta3, He(Th), MPOAYKTHI UX MepepabOTKU
(6eH3uH), UX poJib B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX: XKUpaX, OelKax, yriaeBoJax — U UX PoJiv
B JKM3HHU YesioBeKka. MaTepualibHOE €IMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue u XMMHUYECKHE CBOMCTBA, MojyuyeHue U npuMeHeHue. CoeauHeHUs KpeMHus B npupoze. OOmiue
npenacrasieHuss 06 oxcuae kpemHus (IV) u xkpemHueBoil kuciore. CUIMKaThl, WX HCHOJIB30BAHHE B OBITY, B MPOMBIIIEHHOCTH.
Baxkneiimme cTpouTenbHble MaTepUalbl: KEpaMHKa, CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpoGieMbl 6e30MacHOro HMCMoiab30BaHUS
CTPOUTENbHBIX MaTEpUAIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHne oOpa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHONW KUCIIOTHI, IPOBEACHNE KAUECTBEHHBIX PEeaKLUi Ha XJIOPU/-UOHBI
1 HaOJII0AeHNe MPU3HAKOB MX MPOTEKAHUS, OIBITHIL, OTpa)karoliue (pU3NUecKue U XMMHYECKHUE CBOMCTBA I'aJIOTEHOB M MX COEIMHEHHM
(BO3MOXKHO HCHOJIb30BaHME BHJIEOMATEPHUAIOB), 0O3HAKOMJIEHHE C O0pa3liaMu XJOPUAOB (rajJOreHHI0B), O3HAKOMIIEHHE ¢ oOpas3namu
cephl U €€ coelMHEHUsIMH (BO3MOYKHO HCIIOJIb30BAaHHUE BUAEOMATEPHATIOB), HAOMIOIeHUE ITpoliecca o0yriIMBaHUs caxapa HoJl JeiicTBHEM
KOHIIEHTPUPOBAHHON CEpHOM KHMCIOTBI, U3yYeHHE XMMHUYECKHX CBOICTB pa30aBI€HHOM CEPHON KUCIIOTHI, IPOBEAECHUE KadeCTBEHHOM
peakiy Ha Cyiab(paT-uoH M HaOJIIOJIeHUE MpU3HaKa €€ MPOTEeKaHus, O3HAKOMIIEHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, Gochopa u ux
COEJIMHEHUH (BO3MOYKHO MCIIOJIb30BaHUE BUJEOMATEpHUaIoB), oOpa3laMu a30THBIX U (OChOpPHBIX yIOOpeHM, MoydyeHue, cooupaHue,
pacro3HaBaHUE U HM3Y4YCHHE CBOMCTB aMMMaKa, IMPOBEJACHUE KaueCTBEHHBIX PEaKUMH Ha MOH aMMOHHUS U ¢ocdaT-noH U HU3ydeHHe
IIPU3HAKOB MX NPOTEKAHHs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCJIOTBI C MeEIbI0 (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEpUANIOB), U3yuyeHHE MOJelIell KpPUCTAIMUECKUX pemETOK anmasa, rpagura, ¢yuiepeHa, O3HAaKOMIIEHHE C IPOLECCOM
a7icopOIMK pacTBOPEHHBIX BEIIECTB aKTHUBMPOBAHHBIM YIVIEM U YCTPOMCTBOM IpPOTHBOrasa, IOJy4deHHe, cOOMpaHue, pacrlo3HaBaHUE U
U3yYEHHUE CBOICTB YIJIEKHCIOro Ta3a, MpOBeIeHNEe KauyeCTBEHHBIX peakiuil Ha KapOOHAT M CHUJIMKAT-HOHBI M M3y4YeHHE MPU3HAKOB MX
IIPOTEKAHMSI, O3HAKOMJIEHUE C MPOTYKIUEN CUIMKATHON MPOMBIIIEHHOCTH, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/a4 110 TeMe «BaxHelmne
HEMETAJIbl U UX COETUHEHUS.

MeTtanibl 1 UX COeTHHEHHU S

OOmrast xapakTepUCTUKAa XUMHUYECKUX ODJIEMEHTOB — METaNIOB HAa OCHOBAaHMHM HX TMosiokeHUs B llepmommueckoit cucteme
xumuueckux snemeHToB [[. M. MenneneeBa m crpoeHus aromoB. CTpoeHuMe MeTaioB. MeTainuyeckass CBsI3b M MeTaIMYecKas
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KpUCTAJNINYECKash pelIETKa. DIEKTPOXUMHUUYECKUN psJl HanpsKeHUuH MeTaiuioB. dusnueckue u XuMudeckue cBoiictBa MetaioB. O0mue
CHoco0bl MoJayueHus: MeTaiioB. [IoHATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Koppo3uu. CruiaBel (CTaslb, YyTYH,
TIOPATFOMUHMM, OPOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIEHHOCTH.

[I{enounble MeTaiuibl: moJioxkeHue B [lepuoanueckoi cucreme xumuueckux annemeHToB . 1I. MenneneeBa, cTpoeHUE UX aTOMOB,
HaxoXJieHue B mpupoje. dundyeckue u XUMHUUECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kajius). OKCUIbl U TUAPOKCUABI HATPUS U KaJHs.
[IprumeHeHne MET0YHbIX METAUIOB U UX COCAMHEHUN.

[[lenouyHO3eMENBbHBIE METAUIBI MArHUM W KalbLUi: mnojokeHue B llepmoamueckor cucremMe xumuueckux siaemeHTtoB . .
MenpeneeBa, CTpOCHUE UX aTOMOB, HaxOXAcHUE B mpupoje. PU3nUecKkue U XMMHYECKHE CBOMCTBA MarHusl W Kaublus. BakHeimme
COCTMHEHUS KaNbIHs (OKCU, TUIPOKCHU, o). JKECTKOCTH BOJIBI M CLIOCOOBI €€ YCTpaHEHUS.

AnroMuHM: nionoxkenue B [lepuoguueckoil cucteMe xumudeckux snemMeHtoB J[. M. MenaeneeBa, cTpoeHHe aToMa, HAXOXKJIECHUE B
npupoje. Puznyeckre 1 XMMHUYECKHE CBOMCTBA alOMUHUA. AM(DOTEpHbIE CBOMCTBA OKCH/IA U THIPOKCH/IA aTFOMUHUSL.

Kenezo: monoxenue B llepmogmueckoit cucreme xumuueckux sneMeHToB [[. M. MenzaeneeBa, cTpoeHHE aToma, HaXOXJACHUE B
npupojie. Pusnveckrue U XUMHUIECKHUE CBOMCTBA xkene3a. OKCuIbl, THApOKCUIbl U conu xenesa (1) u sxenesa (111), ux cocras, cBolcTBa U
MOJTy4YEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C 00OpaslaMu METAJIJIOB U CIUIAaBOB, MX (PU3MUECKUMHU CBOMCTBAMH, M3YyYCHHE PE3yJIbTATOB KOPPO3HH METAJIOB
(BO3MOXHO HCIOJIb30BAHUE BHUACOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJICHCTBUS OKCHUJA KalbIMs W HATPUS C BOJOW (BO3MOXKHO
UCIIOJIb30BAHME BUJIEOMATEpPUAIIOB), HCCIIEJOBaHME CBOWCTB KECTKOW BObBI, MpoIlecca TOPEHUs jKeje3a B KUCIOopone (BO3MOXKHO
UCIOJIb30BAHUE BHJIEOMATEPUAIOB), MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEaKUWi HAa MOHBI: MAarHus, KajlblKs, aTIOMUHUS, IMHKA,
xene3a (1) u xxenesa (l11), meau (1), HaOGMrOAEHNE W OMUCAHUE MPOIECCOB OKPAITMBAHUS TJIAMEHU MOHAMH HATPHsI, Kadus U KalbIus
(BO3MOKHO HCIIOJIb30BaHHE BUJIEOMATEPUANIOB), MCCIEAOBaHUE aM(pOTEPHBIX CBOWCTB THIAPOKCHUIA aJIOMUHHUS M THAPOKCHAA I[MHKA,
pelIeHne SKCIepUMEHTANIBHBIX 33/1a4 10 TeMe «BaxkHelme MeTajuibl U UX COEAMHEHUS».

XuMHS ¥ OKPYKAKIIAS cpeaa

BemtectBa 1 MmaTepuansl B MOBCETHEBHOM KU3HU yesoBeka. be3onacHoe ucnoib30BaHUe BEIIECTB U XUMUYECKUX PEAKIUI B OBITY.
[IepBast noMoILb PYU XUMUYECKUX 05KOTaX U OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HeHHEe OKpYKarolie cpenbl (mpeneiabHas ToMmycTuMas KOHIeHTpanus BeecTs, nainee — [1JIK). Ponb xumuu B
PEIICHUH SKOJOTHUYECKUX MPOOIeM.

Xumuueckuil IKcnepumenm:

M3y4eHHne 00pasiloB MaTepHalIOB (CTEKJIO, CIUIaBbl METAINIOB, IOJTUMEPHBIEC MaTEPHAIIbI).

Mesicnpeomemmnuie céazu

Peanu3zaiuss MeXnpeIMETHBIX CBsi3ed MPH HM3yYEHUH XUMHH B 9 Kiacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHUE KaK OOMIMX
€CTECTBEHHO-HAYYHBIX MMOHATHUM, TaK U MOHITHI, SBISIOMINXCA CUCTEMHBIMU JJIs1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHSTHS: Hay4HbId (akT, THIOTE3a, 3aKOH, TEOpHUs, aHallu3, CHUHTE3, KIacCUpUKaIus,
MEPUOJUYHOCTh, HAOIIOJIEHUE, IKCIEPUMEHT, MOJACIUPOBAHHE, W3MEpPEHUE, MOJIENb, SIBICHUE, MApPHUKOBBIA A((EKT, TexXHOIOTHS,
MaTepuabl.



dwusmKa: MaTepusi, aTOM, IEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIHI, H30TOMbI, PaAHOaKTUBHOCTD, MOJIEKYJIa, SJCKTPUICCKHUHA 3apsi,
MIPOBOIHUKH, TIOTYTIPOBOJHHUKH, TUIIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, 00BbEM, arperaTHOE COCTOSHHE BEIECTBA, ra3, pacTBOpP,
PacTBOPUMOCTh, KpPHCTAUIMYECKass PEmeETKa, CIUIaBbl, (PU3MUECKHE BETUYMHBI, €AWHUIBI M3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO,
IUTaHETHI, 3BE3/161, COHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouocdepa, SKOCUCTEMA, MHHEpalbHble YIOOPEHMS, MHMKPOIJIEMEHTHI, MAaKpO3JIEMEHTHI,
MUTaTEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE TOPOJIBI, TIOJIE3HBIE HCKOTIAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YJIBTATBl OCBOEHHUS IPOrPaMMBl OCHOBHOTO OOIIEro 00pa3oBaHMs IOCTUTAIOTCS B XOJ€ OOydYeHHMs XHMHH B
€IMHCTBE yUeOHOW U BOCITUTATEIBHOM IEATEIBHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUHCKMMHU COLMOKYJILTYPHBIMH M TyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIME B OOILECTBE MPABUIAMH ¥ HOPMaMHM IOBEAEHHS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS,
CaMOpPAa3BUTHSL U COIMATN3AIMN 00YYarOIIHXCSL.

JIMYHOCTHBIE PE3yJbTaThl OTPAXKAOT TOTOBHOCTH OOYYAKONMIMXCS PYKOBOACTBOBATHCSA CHUCTEMON TMO3UTHBHBIX [EHHOCTHBIX
OpHEHTAIM ¥ PaCIIHPEHHE OMBITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY M HAy4YHOMY HACIICAWIO, TMOHUMAHUS 3HAYCHHUS
XAMHYECKOM HAYKH B KHU3HU COBPEMEHHOTO OOIIIECTBA, CIIOCOOHOCTH BJIAIETh JOCTOBEPHOM HH(OpMAIIKEii O IEPEIOBBIX TOCTHKEHUSIX U
OTKPBITHSIX MUPOBOM M OTE€UECTBEHHOM XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaKAaHCKOr0 BOCIIUTAHUS

MPEACTABICHUsT O COIHWAIBHBIX HOpPMax MW TMpaBHIaX MEKINYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE, KOMMYHHKATHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM, yueOHO-UCCIEI0BATEILCKON, TBOPYECKOM M APYTUX BHIAX JEATCILHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOW COBMECTHOM JEATENbHOCTH TPH BBIIOJHCHUH Yy4YeOHBIX, MO3HABATENBHBIX 3a7a4, BBIIOJIHCHHH XHMHUYECKHX
OKCIIEPUMEHTOB, CO3[aHUM YYEOHBIX IPOEKTOB, CTPEMIIEHHS K B3aWMOIOHMMAHHIO W B3aMMOIIOMOIIM B MPOIECCE ATOM yueOHOU
JeATETBHOCTH, TOTOBHOCTH OIICHHUBATh CBOE MOBEJCHHME M MOCTYIIKH CBOMX TOBAPHINEH C MO3UIMHM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHHUSA TTOCIEICTBUIN MOCTYITKOB;

3) HEHHOCTH HAYYHOr' 0 MO3HAHMS:

MHPOBO33PEHUYCCKUE TPEICTABICHHUS O BEIIECTBE M XUMHUYCCKON PEaKIIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYKHd U COCTaBJISIOIINE OCHOBY JUIsS MOHUMAHUS CYIIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS PUPOJIbI, B3AUMOCBS3SX YEIOBEKA C MPUPOIHON CPEIOH, O POJIM XUMHUH B MTO3HAHUH ATHX 3aKOHOMEPHOCTEH;
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M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MTOJIyYEHHE HOBBIX 3HAHUU 110 XUMUU, HEOOXOIUMBIE /17151 0OBACHEHNS HAOII0JaeMbIX
MIPOLIECCOB U SIBJIEHUH, IO3HABATEIbHOM, THPOPMAIMOHHON U YUTATEIbCKON KYJIBbTYpPbl, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C YYEOHBIMU TEKCTaMH, CIIPAaBOYHOU JTUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU MH(DOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O W TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIHOCOOHOCTh K CamMOOOpa30BaHHIO, MPOEKTHOM H
HCCIIeI0BATENbCKON 1eATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpPaBIEHHOCTH U YPOBHSI 00y4YEeHUs B AaJIbHEUIIEM;

4) popMuUpOBaHHUS KYJIbTYPbI 310POBBSI:

OCO3HaHHE LIECHHOCTH KU3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 370POBBIO, YCTAHOBKHM Ha 3/10pOBbII 00pa3 KU3HU, OCO3HAHUE
MOCJIEJICTBUN U HETIPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS alIKOTr0Jsl, HAPKOTUKOB, KypEHHUs), HEOOXOAUMOCTH COOIIOCHMS MTPaBUII
0€30MMacHOCTH MpY 00paIIeHUH ¢ XUMUYECKUMU BEUIECTBAMU B OBITY U pealibHOM JKU3HH;

5) Tpy/10BOr0 BOCIIUTAHMS:

MHTEpEC K NPAKTUUYECKOMY HU3YyYEHHIO mpodeccuil W Tpyla pa3iMyHOrO pojAa, YBaXKEHUE K TPYILy M pe3yibTaTaMm TpyA0BOH
JeSITEIbHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAaHUN 110 XUMUU, OCO3HAHHBIN BBIOOP MHIMBUIYAJIbHOU TPAEKTOPUU
MPOJOJKEHHST 00pa30BaHUs C YU4ETOM JIMUHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCHEIIHON NMpoQecCHOHAIbHON JESITEIbHOCTH U Pa3BUTHS HEOOXOJMMBIX YMEHUH, TOTOBHOCTh a/JalTUPOBAThCS B MpodhecCHOHAIbHON
cpene;

6) 3K0JIOrHYecKOro BOCIMTAHMA:

HKOJIOTMUYECKH 11eJ1IecO00pa3Hoe OTHOLIEHUE K MPHUPOJAE KaK MCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHMS, TOHUMaHUE
LIEHHOCTH 3JI0pOBOI0 M 0€30IacHOro o0pasa *KHM3HH, OTBETCTBEHHOE OTHOILEHUE K COOCTBEHHOMY (PU3MUYECKOMY U IICHXHUYECKOMY
3I0POBbI0, OCO3HAHHE IIEHHOCTH COOJIIOJIEHHS! MpPaBHJ O€30MacHOro MOBEACHMsI NpU paboTe C BELIECTBAMU, a TAKXKE B CUTyaLUsX,
YTPOKAOIUX 370POBBIO U XKU3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHUS, MOTy4aeMble IPU U3yUYSCHUH XUMMH, JUIS PELLIEHUs 3a/1a4, CBSI3aHHbBIX ¢ OKPY KAIOLIEH IPUPOJHON
CpeZoH, /ISl TIOBBIILIEHUS! YPOBHS SKOJIOTHYECKON KYJbTYpbl, OCO3HAHUS ITIOOAJIBHOTO XapakTepa 3KOJIOTHYECKUX MpobieM U MmyTeil ux
pELICHHs] TIOCPEICTBOM METOJOB XHUMHUH, DSKOJOTMYECKOTO MBIIUIEHUS, YMEHMs pPYKOBOJACTBOBAaTbCS UM B II03HABATEJIBHOM,
KOMMYHHMKAaTUBHOM M COLMAIBHON ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATDHI

B cocraBe meranpenMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAUMMbIE 11 (POPMHUPOBAHMS MHUPOBO33PEHMsI OOLICHAYYHbIE MOHSITHS
(3aKoH, Teopusl, NMPHUHLMII, TUNOTE3a, (AKT, CUCTEMa, IMPOLECC, SKCIEPUMEHT M JpPYyroe.), KOTOpble HCIOJB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX Y4eOHBIX IPEIMETax U MO3BOJISIIOT Ha OCHOBE 3HAHUHN U3 3THX MPEIMETOB (POPMUPOBATH MPEJICTABICHUE O LIEJTOCTHON HayYHOU
KapTHHE MHUpa, U YHUBEpcalbHbIe yueOHbIe NeicTBUS (ITO3HABaTeNbHbIC, KOMMYHUKAaTUBHBIC, PETYJISTUBHBIE), KOTOPbIE 00€CIeUNBAIOT
(dbopMupoBaHNE TOTOBHOCTU K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO YUEeOHO e TEIbHOCTH.

ITo3HaBaTe/ibHBIC YHHBepCaJIbHbIE Y4eOHbIE el CTBUS

ba3oBble JJornyeckue 1eicTBus:

YMEHMS HCIIOJIB30BaTh IMPUEMBI JIOTMUECKOIO MBIIUIEHNS IPU OCBOECHUU 3HAHWI: PacKpbIBaTh CMBICI XUMUYECKUX MOHITHM
(BBIIETATH UX XapaKTEepHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSA3b C IPYTMMHU MOHSITHUAMH), UCTIOIB30BATh MOHATHUS U1 OOBSICHEHHS
OTJENBHBIX (PAKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPUU JUIS KIAaCCHU(PHUKAIMU XMMUYECKHX BEIIECTB U XUMHUECKUX PEaKIHi,
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YCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTAMU H3YUYEHHUS, CTPOUTH JIOTHUYECKUE PACCYXKJCHUS (MHIyKTUBHBIE,
JEAYKTUBHBIC, T10 aHAJIOTUH), IeNIaTh BHIBOJIBI U 3aKJIFOUCHUS;

YMEHUE TMPUMEHSITH B MPOIECCE MO3HAHUS TMOHATUS (MPEIMETHhIE M METANpeAMETHBIC), CUMBOJIUYECKHUE (3HAKOBBIC) MOJIEIH,
WCIIOJIb3YEMbIE B XUMHUHU, NMPEOOPa30BBIBATh MIHPOKO MPUMEHSIEMbIE B XUMHUHU MOJEIbHbBIC MIPEACTABICHUS — XUMUYECKUM 3HAK (CUMBOJI
AJIEMEHTA), XUMHUUYecKas GopMyJia U YpaBHEHHE XMMHUYECKON PEaKIUu — MpU PELIEHUU y4eOHO-TIO3HABATENbHBIX 3aa4, C yYETOM 3TUX
MOJICJIBHBIX TPEJICTABICHUI BBIABIATh U XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKU U3YYaEMBbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMUYECKUX PEAKIIUN, BBISBIATH O0IHE 3aKOHOMEPHOCTH, MPUUYNHHO-CIICACTBEHHBIC CBS3M U MIPOTUBOPEUHNS B U3y4aeMBIX MpoOIleccax U
SIBJICHUSIX.

Ba3oBble ncciienoBarebckue 1ecCTBUA:

YMEHHUE UCIOJb30BaTh IMOCTABJIEHHbIE BOIMPOCHI B KAuyeCTBE MHCTPYMEHTa IIO3HAHUS, a TakKe B KadeCTBE OCHOBBI s
(hopMupOBaHUS TUMIOTE3HI IO MPOBEPKE MPABMIHHOCTH BBICKA3bIBAEMBIX CYKICHHUII;

MpPUOOpPETEHNE OMbITa MO IMJIAHUPOBAHUIO, OPTaHU3AMK U TPOBEIACHUIO YYEHHMUECKHX SKCIEPUMEHTOB, YMEHUE HaOII0AaTh 3a
XOJIOM TIpOIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMynHpoBaTh OOOOLIEHUS U BBIBOJBI MO pe3yibTaTam
MPOBEIEHHOTO OIbITa, UCCIAEAOBAHUS, COCTABIATh OTYET O MPOAETaHHOM padoTe.

Pabora ¢ undopmanmueii:

yMEHHE BBIOUPaTh, aHAJTU3UPOBATH U MHTEPIIPETUPOBATH MH(POPMAIIUIO PA3TUYHBIX BUOB U (DOPM MPEACTABICHUS, TTOTYyYaeMYIO U3
pa3HbIX HMCTOYHMKOB (Hay4HO-TIONMYJISIpHAs JIUTEpaTypa XUMHYECKOrOo COJIep)KaHus, CIpaBOYHbIE MocoOusi, pecypcbl MHTepHera),
KPUTHUYECKH OLIEHUBATH MPOTHUBOPEUYHMBYIO U HEJJOCTOBEPHYIO HHPOPMAIHIO;

yMEHHE MPUMEHSATh pa3IMyHble METOJbl W 3ampochl MPU TMOUCKE W OTOOpe HMH(OpPMAIMM U COOTBETCTBYIOIIMUX JIAHHBIX,
HEOOXOJUMBIX [UIsl BBIMOJTHEHHUS Y4YEOHBIX W IMO3HABATENIbHBIX 3aJa4 OINpeAeEHHOr0 TUMa, NpUOOpeTeHue OombiTa B 00JIacTh
UCIIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJAJIEHUE KYyJbTYpOH AaKTUBHOTO HCHOJIb30BAaHUS Pa3IMYHBIX
MIOMCKOBBIX CHUCTEM, CaMOCTOATEIHHO BBIOMpAaTh ONTHUMAJbHYIO (OpMY MpelCTaBiICHUS WHGOPMAIMU M WILIIOCTPUPOBATH pelIacMbIe
3aJlauy HECJIOKHBIMU CXEMaMH, JruarpaMMamMu, ApyruMu popmamu rpaduku U ©X KOMOMHAIIUAMU;

yMEHHE HUCIOJIb30BaTh W aHAJIU3UPOBATh B Tpollecce yueOHOW M HMCCIeNOBATENbCKOM AeATeTbHOCTH WH(GOPMALUIO O BIUSHUU
IPOMBIIIJIEHHOCTH, CEIHCKOTO X034iCTBa U TPAHCTIOPTA HA COCTOSIHUE OKPY KAIOUIEH MPUPOTHOMN CPEIbL.

KomMyHuKaTUBHbIE YHHBepcaibHbIe Y4eOHbIe JeiiCTBHS:

yMEHHS 3aJ]aBaTh BOIMPOCHI (B XOoj€ auayiora W (WiIM) JUCKYCCHH) IO CYIIECTBY OOCYKIaemMol TeMmbl, (hOpPMYIHpPOBATH CBOU
MIPEIJIOKEHUsI OTHOCUTEIHHO BBITTOJIHEHHUS MIPEATIOKEHHOM 3aauu;

YMEHHS TPEACTaBIATh TOJNYyYEHHBbIE Pe3yJbTaThl MO3HABATEIbHOW AESITENHOCTH B YCTHBIX M IMUCBMEHHBIX TEKCTaX; JAeliaTh
MPE3EHTAIUIO PE3YJIbTATOB BBITIOJIHEHUSI XUMUYECKOTO dKCTIepUMEeHTa (J1TabopaTOpPHOTO OMBITA, JIA0OPATOPHOUN pabOTHI IO UCCIEAOBAHUIO
CBOICTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW TMO3HABATEIHHOW M MCCIENOBATEIBCKON NEATENHHOCTU TPU
pElICHNH BO3HUKAIOIMIMUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHMS MO3UIMK (0OCYKIeHHs, 0OMEH MHEHHIMH,
«MO3TOBBIC MITYPMbD», KOOPAWHAIMS COBMECTHBIX ICHCTBUI, OMpENeICHHEe KPUTEPUEB IO OICHKE KAa4eCTBa BBIMOJHEHHOW pabOTHI U
IpyTHE).
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PerynsiTuBHbIe yHUBepcaJbHbIe YUeOHbIE 1eiiCTBUS:

YMEHHUE CAMOCTOSITENIBHO ONPEAEIATh LUEIN JeATEIbHOCTH, TUIAHUPOBATh, OCYILECTBIATh, KOHTPOJIUPOBATH U IIPU HEOOXOIUMOCTH
KOPPEKTHPOBAaTh CBOIO JEATEIBbHOCTb, BbIOMpaTh HambOosee 3(PQeKTUBHBbIE CIOCOOBI pElIeHUs Y4eOHbIX M TMO3HABATENBHBIX 3ajady,
CaMOCTOSITENBHO COCTABJIATh WM KOPPEKTUPOBATH NPEIOKEHHBINA aJTOPUTM ACUCTBUI IPU BBINOIHEHUH 33JaHUM C YUETOM MOTYUYEHUs
HOBBIX 3HaHUU 00 M3y4yaeMbIX 00BEKTaxX — BEIIECTBAX U PEAKIUAX, OLIEHUBATH COOTBETCTBHE MOJIYYEHHOT'O PE3yJIbTaTa 3asiBICHHOMN 1ENH,
YMEHHUE UCTOIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, peJiaraéMble B YCIOBUU 3a/JaHUH.

MHNPEIMETHBIE PE3YJIBTATDBI

B cocTaBe nmpeaMeTHBIX pe3yibTaTOB MO OCBOCHUIO 00S13aTEIBHOIO COAEP KAHUSI, YCTAHOBIIEHHOTO JTaHHOH (enepaibHON paboueit
MIPOrpaMMOH, BBIIEISIOT: OCBOCHHbIE 00yUYalOIIMMKCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOObI ACUCTBUM, crienuduueckue 1uisi mpeMeTHON
obOnact «XuMUS», BUIbI JIEATEIHHOCTH MO MOJYYEHHIO HOBOTO 3HAaHHUSA, €ro MHTEpIpEeTaluy, NpeoOpa3oBaHUI0O U MPUMEHEHHUIO B
Pa3IUYHBIX YYEOHBIX U HOBBIX CUTYalIUsIX.

K xonuy oOyuenuss B 8 kJiacce mpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTb C(QOPMUPOBAHHOCTH Y
00y4aroluxcsi YMEHUH:

® pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHSATHUH: aTOM, MOJIEKYyJa, XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMeCh (OJTHOPO/IHAS U HEOJIHOPOJHAs ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAsi M MOJIEKYJIIpHasi Macca, KOJIM4YeCTBO
BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi 10Jisi XMMHUYECKOT0 3JIEMEHTA B COEIMHEHUHU, MOJISIPHBIN 00bEM, OKCHUJ, KHCIIOTA,
OCHOBaHHUE, COJIb, AIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHCIIECHHUS, XMMHUYECKas peakius, Kiaccuukamus peakiuil: peakiuu
COCJIMHEHUS, PEaKIUu Pa3JIOoXKEHUS, PEaKIUU 3aMEIEHUs, peakluu oOMeHa, 3K30- M HHAOTEPMHUUYECKHUE PEaKLUU, TErIOBOU
s deKT peakuuu, AIpo aToma, dJIEKTPOHHBIN CION aToMa, aTOMHasi OpOHUTallb, panyC aToMa, XMMHUYECKasl CBS3b, MOJISIpHAs U
HEemnoJisipHasi KOBaJeHTHasl CBS3b, MOHHAs CBS3b, WOH, KaTHUOH, AaHUOH, PAacTBOp, MAaccoBasl JO0Ji BellecTBa (MPOLIEHTHAS
KOHIIEHTpAllKs) B PaCTBOPE;

® UIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX TOHSITUN M MPUMEHATH STHU NOHITHS IPU ONHCAHUU BEIIECTB U UX
MIpEBpAICHUN;

® HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUS (hOPMYJT BEIIECTB U YPAaBHEHUN XUMHUECKHUX PEAKIUA;

® ONpENeNsITh BaJIGHTHOCTb ATOMOB D3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, CTEIEHb OKHUCIICHUS DIIEMEHTOB B OMHApHBIX
COCIIMHEHUSX, TPUHAJJIC)KHOCTh BEIIECTB K OMPENCIEHHOMY KJIAacCy COeauHEeHWi mo ¢dopMmyrnaMm, BUJ XHUMHUYECKOW CBS3U
(KOBaJIeHTHAs U HOHHAs) B HEOPTaHUYECKUX COSAMHEHUSX;

e packpbiBaTh cMmbich [lepuonnueckoro 3akona . Y. MenzaeneeBa: AeMOHCTPUPOBATh IOHUMAHHUE MEPUOJUUECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HUX MoJoXeHHs B llepmonuueckoil cucrteme, 3aKOHOB COXPAHEHHsI MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHMsI, 3aK0Ha ABOrajpo;

® ONHUCHIBATh M XapaKTepu30oBaTh TabiuuHyro ¢opmy [leprmomudeckoil cUCTEMbl XUMHUYECKHUX DJIEMEHTOB: Pa3iu4aTh MOHATHUS
«rnaBHas mnoarpymnmna (A-rpynma)» u «mnobounas noxarpynna (b-rpynma)», Mambie u OONbIIME TEPUOMABI, COOTHOCHTH
0003HaueHHs, KOTOpble uMerTcs B Taomuie «llepmomnyeckas cuctema xumudeckux sjemeHToB J[. . MenpaeneeBa» ¢
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YHUCJIOBBIMHM XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsA] sAApa, oOllee YUCIIO 3JIEKTPOHOB U
pacrnpesieeHie UX M0 dJIEKTPOHHBIM CIIOAM);

KJIacCU(UUUPOBaTh XUMUYECKUE BJIEMEHTHl, HEOPraHMYECKHE BELIECTBA, XUMHYECKHE peakuuu (10 4YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIH BEIIECTB, IO TEIIIOBOMY 3P PEKTY);

XapaKTepu3oBaTh (OMHMCHIBATh) OOIIME XUMHYECKHE CBOWMCTBA BEIECTB pAa3IMYHBIX KIACCOB, IOATBEP)KIAasl OIKCAaHUE
MpUMepPaMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU MPOTEKAHUS XMUMHYECKHUX
MpEBpPAILEHU B Pa3IMYHbIX YCIOBUSX;

BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEUIECTB, MACCOBYIO JOJI0 XHMHUYECKOTO 3JEMEHTa IO
(dbopMyIie coeIMHEHUSI, MACCOBYIO JOJI0 BELUIECTBA B PACTBOPE, MPOBOJIUTh PACUETHI 110 YPABHEHUIO XUMHUECKON PEaKIuu;
MPUMEHITh OCHOBHBIE OMEpPallii MBICIUTENBHON IeATeIbHOCTH — aHaJIU3 U CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEMATU3AlINIO,
KJ1acCU(UKAIMIO, BBIABICHUE MPUUMHHO--CIEJCTBEHHBIX CBS3€M — JJIi U3y4YEHMs] CBOMCTB BEIECTB U XMMHYECKHX DPEAKIUH,
€CTECTBEHHO-HAay4YHbIE METOJbl TO3HAHUS — HaAONIOJIEHUEe, H3MEpPEeHHe, MOJEIUPOBAHHME, HKCIEPUMEHT (pealibHbId WU
MBICJICHHBI );

CJIEZIOBATh IPaBUJIaM IOJIb30BAaHUSI XUMUYECKOH MOCYyZ0i U J1a00paTOPHBIM 000PYOBAHUEM, a TaKXKe IIPaBUaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBMM C HMHCTPYKIMSIMHU IO BBIOJHEHHIO JTA0OPAaTOPHBIX XMMHYECKHX OIBITOB MO MOJYyYEHUIO U
cOoOMpaHUI0 ra3000pa3HbIX BELIECTB (BOJOPOJA M KHUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C ONPENENEHHON MaccOBOM J0Jei
pPacTBOPEHHOIO BEILECTBA, IJIAHUPOBATh U MIPOBOJAUTh XUMUYECKHE SKCHEPHUMEHTHI [0 PAaCIO3HABAHUIO PACTBOPOB LIEJIOUEH U
KUCJIOT C TIOMOUIbIO MHIUKATOPOB (JTaKMYyC, (eHON(TaIeHH, METHIIOPAHXK U APYTHUE).

K xonmy oOyuenuss B 9 kJacce IpeIMETHBIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb CQOPMUPOBAHHOCTH Yy
00y4aromuxcsi yMEeHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX MOHITUN: XUMUYECKUN AJIIEMEHT, aTOM, MOJEKyJa, UOH, KaTHUOH, aHUOH, MPOCTOE
BEILIECTBO, CJOKHOE BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKass peaklus,
XUMHUYECKasi CBS3b, TEIUIOBOM A EKT peakiuu, MoJb, MOJSPHBIM 00BEM, pacTBOP, DIIEKTPOJIUTHI, HEIIEKTPOIUTHL,
NEKTPONIUTUYECKAs JTUCCOLMALUSA, PEaKlMh HOHHOTO OOMEHa, KaTaau3aTop, XHUMHYECKOe paBHOBECHE, OOpaTUMbIE W
HeoOpaTUMbIe PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKHUCIHUTENh, BOCCTAHOBUTEIb, OKUCICHUE W
BOCCTAHOBJICHHE, aJUIOTPOMNHUs, aM(pOTEPHOCTh, XUMHUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS, METAINTUYECKas), KpUCTAITNYECKas
pemeéTKka, KOppO3Wsl METAJUIOB, CIUJIaBbl, CKOPOCTh XMMHYECKON peakluu, MOpelneiabHo aomyctuMas koHueHtpauus I[IJIK
BEILIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX IOHITUNA W IPUMEHSTh ITU NOHATUSA IPU OMMCAHUM BELIECTB U UX
MpEBPALCHUN;

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUS ()OPMYJI BEIIECTB U YPABHEHU XUMHUYECKUX PEaKIUi;

ONPEACIISTh BAJEHTHOCTD U CTEIIEHb OKUCIIEHUS XUMUYECKUX JJIEMEHTOB B COEMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTD
BEIIECTB K OINpeIeIEHHOMY KIIACCy COSAMHEHHM 1o (popmyam, BUJ XUMHUECKOHN CBS3H (KOBAJIIGHTHAS, MOHHAS, METAJLUTHYCCKAs )
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B HEOPraHMYECKUX COCAMHEHUSX, 3apsi]l HOHA MO XUMHUYECKOI (hopmyJie, XapakTep Cpelibl B BOJHBIX paCTBOPAaX HEOPTaHUYECKHUX
COCIMHEHUH, TUIl KPUCTAJUTMYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbeiBath cwmbicn llepuonumueckoro 3akona J[. WM. MenaeneeBa u JAEMOHCTPUPOBATH €r0 MOHMMAaHUE: OMHUCHIBATH U
XapakTepu3oBarh TaOMMuHyro Qopmy Ileprogmueckoil cuCTEMbl XUMHUYECKHUX DJJIEMEHTOB: pa3linyaTh MOHSTHUS «TJaBHas
noarpynna (A-rpymma)» u «mnobdounas mnoarpymnmna (b-rpymma)», manele u OOJbIIME TEPUOIbl, COOTHOCHUTH O00O3HAUCHHS,
KOTOpbIE MMEIOTCSI B MEPUOAMYECKON TabIHWIle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX DJIEMEHTOB
(coctaB u 3apsn snapa, OOIIEe YHCIO SJIEKTPOHOB M paCHpelesieHHEe UX IO JJICKTPOHHBIM CJIOsIM), OOBICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB M MX COCIUHECHHH B MpelesiaX MaJbIX MEPUOJOB W TJIABHBIX MOJTPYIII C
Y4ETOM CTPOEHHUS X aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHUE OJIIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XWMUYECKHE peakiuu (M0 YHUCITy U COCTaBYy
YYacCTBYIOIIUX B PEAKIIMHU BEUIECTB, MO TEII0BOMY 3G (DEKTY, MO U3MEHEHUIO CTENEHEH OKUCIICHUSI XUMUYECKUX PJIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CIeNU(PUISCKHEe XUMUUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPKIas
omucaHue MpUMEpaMy MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKHUX PEAKIINM;

COCTaBJISITh YPAaBHEHHS DJICKTPOJUTHYCCKON TUCCOIMAIMU KHUCJIOT, IIEJIOYeH W COJieH, MOJHBIE M COKpalIEHHBIC ypaBHEHUS
peakiuii HOHHOTO 0OMEHa, YPaBHEHHS PEaKIUid, MOATBEPKIAAIONINX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXy BEIIECTBAMHU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca 3THX
peaKuuu;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOBMOYKHOCTH MPOTEKAHUSI XUMHUECKUX NPEBpAllCeHU B
Pa3INYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJI0 XUMHUYECKOrO 3JIEMEHTa IO
dbopMyIie coeIMHEHUSI, MAaCCOBYIO JOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUECKON PEaKIuu;
coOMroaTh MpaBuja MOJb30BAaHUS XUMUYECKOM MOCY/I0M M J1abopaTOpHBIM 000PYJOBAaHUEM, a TaKXKe MpaBuja OOpalieHHs C
BEUIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU I10 BBITIOJHEHUIO JTA0OPATOPHBIX XMUMHYECKHX OIBITOB MO MOJYYECHUIO U
COOMpPaHMIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIIEKUCIIOTO rasa);

MIPOBOJIUTH PEAKIMU, OATBEPKIAIOIINE KAUECTBEHHbI COCTaB Pa3IMYHBIX BEILECTB: PACIO3HABATH ONBITHBIM IyTEM XJIOPHJ-,
Oopomua-, monun-, kapOonar-, docdar-, cunukar-, cynbdar-, TUIPOKCHI-UOHBI, KaTHOHbI aMMOHHUS W HOHBI H3YYECHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OTIEPAllMU MBICIUTEILHOMN JIeATEIbHOCTH — aHAJIN3 M CUHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMAaTH3AIINIO,
BBISIBJICHUE TPUUMHHO-CIICICTBEHHBIX CBS3€M — JIJIsl U3YyUEHHUsI CBOMCTB BEIIECTB U XUMHUECKUX PEAKINNA, €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUSI — HAOIIO/ICHNE, U3MEPEHUE, MOJICIIUPOBAHUE, IKCTIEPUMEHT (peabHbI U MBICIIEHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne HaumeHnoBaHnue KoinyecTBo 4yacoB JyekTpoHHbIe (UG POBbIE)
n/n pa3aesioB U TeM Bcero KOHTpoIbHBIE IpaKTHYeCKHe o0pa3oBaTe/ibHbIE Pecypchl
nporpaMMbl padoThbI padoThI
Pasznea 1. IleppoHavajibHble XUMHYECKHE TOHATHSA
XuUMHsI — BakHas
11 00J1acTh €CTECTBO3HAHUS U 5 5 but6moreka [IOK
MPaKTUIECKOU https://m.edso0.ru/7f41837c
JEeITSILHOCTH YeJIOBEKa
12 BemecTBa 1 XUMHYECKHUE 15 1 bu6muoreka [JOK
peaKiuu https://m.eds00.ru/7f41837¢c
Uroro no pazaeny 20
Pa3znea 2. BakHeiimne npeacTaBuTe/ M HEOPraHUYeCKUX BeLIECTB
21 Bosznyx. Kucnopoa. 6 bu6muoreka [IOK
ITousTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
29 Bonopoa.ITonsitue o 8 1 bu6muoreka [JOK
KHMCJIOTaX M COJIAX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [lonsiTue 5 1 1 but6mmoreka [IOK
00 OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
2.4 }?é’f}fiﬁiifiﬁi i 11 1 1 bubmorexa [IOK
9 https://m.edso00.ru/7f41837c
COCIMHCHMI
Hroro no pazaeny 30

Pa3zpnen 3. Ilepuoauyecknii 3axon u [lepuoany
Xumnueckas ¢Bsi3b. OKHCJIUTEJIbHO-BOCCTAHO

BUTCJIbHBIC PCAKIIMHU

eckasi cucreMa XuMu4iecknx 3j1eMeHToB JI. U. MengesieeBa. CTpoeHue aToOMOB.

3.1

[Tepuoauueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHUYECKUX 3JIEMEHTOB /I,
N. Mennene-eBa.
Crtpoenue aroma

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

XuMH4YecKas CBA3b.

39 OKuCIUTEIBHO- 8 1 bu6mnoreka LIOK
BOCCTaHOBHTEILHBIE https://m.edsoo.ru/7f41837c
peakiumn

bubnnoreka LIOK
Hroro mo paseny 15 https://m.edscﬂ).ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68 4 5
I10 TTIPOTPAMME
9 KJIACC
Ne ni/mn HaumenoBaHue pa3iesioB ¥ TeM KosmnvecTBo yacos DJIEKTPOHHBIE
nporpaMMbl Bcero Konrtposabubie | [IpakTuyeckue (uudposbie)
paGoThI paéoTsI o0pa3oBaTeJibHbIE
pecypchbl
Pa3znea 1. BemmecTBO U XMMHUYECKHE peaKINK
11 [ToBTOpeHue u yriayoaeHue 3HaHUH 5 1 bubnuoteka [JOK
OCHOBHBIX pa3JIesioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTU XUMHUECKHUX 4 bubnnoreka [IOK
peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIMTUYECKAs TUCCOLNAITUA. 8 1 but6mmoreka [IOK
XUMHUYCCKUE PEAKIIMH B PACTBOpax https://m.edso00.ru/7f41a636
Wroro no pazgeny 17
Pa3znen 2. HemeTa/uIbl M HX COeIMHEHHUS
21 OO11ast XapaKTepUCTUKA XUMUYECKUX 4 bubnunoreka [JOK
anemeHToB VIIA-rpynmel. ["anorens https://m.edso00.ru/7f41a636
OO01ast XxapaKTeprUCTUKa XUMUIECKUX Butmorexa [IOK
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 hitps://m.eds00.ru/7f41a636
COEIMHEHUS
2.3 OOm1as XapaKTepUCTUKa XUMHUECKUX 7 bubnnoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

aneMeHToB VA-rpynnsl. A30T, pocdop u
UX COEIUHEHMS

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

OO6m1as xapakTepUCTUKA XUMUYECKUX

bu6anoreka [IOK

24 DICMEHTOB [V A-Tpymmibl. Yr1epos i 8 https://m.edso0.ru/7f41a636
KPEMHUH U UX COCAMHCHHUSI
Hroro no pazneny 25
Pa3znen 3. MeTa/i1bl U HX COeAMHEHUS
. bu6anoreka [IOK
31 Obmye cBoiCTBa METAIIOR 4 https://m.edsi.ru/7f41a636
3.2 Baxkneiimue MeTamisl 1 UX COSTUHECHHUS 16 Eggg:?/ﬁ?e%iggﬁﬂ 412636
Uroro no pazaeny 20
Pasznea 4. Xumnsi M OKpy:KawIIas cpeaa
41 BemecrBa u Marepuaisl B )KU3HU 3 bubnnoreka IIOK
YyelroBeKa https://m.eds00.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE Bpems 3 BH6H_HOTeKa HOK
https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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https://m.edsoo.ru/7f41a636
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INOYPOYHOE IINIAHUPOBAHUE
8 KUIIACC

Ne Tema ypoka KoJsmn4uecTBO yacoB JlaTa uzy4yeHus DJIeKTPOHHBbIE
n/n Bcero | Kourpouabubie | IIpakTunueckue | 1jiaH paxr undgposrie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
[Ipenmer xumun. Pons xumuu B bubnnoreka IIOK
1 KM3HM 4yestoBeka. Tena u 1 https://m.edsoo.ru/ff0d2
BEIIIECTBA 10c
[TonsiTHE O METOMaX TIO3HAHUS B bubmorexa [TOK
2 1 https://m.edsoo.ru/ff0d2
XUMHUHU 276
[IpakTuyeckas padora Ne 1 Bubmiorexa LIOK
3 «HpaEf.H 1 paboTe! B s1abopatopun 1 https://m.edsoo.ru/ff0d2
U puéMbI 00palleHus ¢ 3de
J1a00paTOPHBIM 000PYIOBAHUEM)» -
YucThle BeUIecTBa U CMECH bubmorexa I[TOK
4 ‘. 1 https://m.edsoo.ru/ff0d2
CriocoObI pazzieneHus cmeceit 6ca
[Tpaktrueckas padora No 2 bubnuoteka [IOK
5 «Pa3nenenue cMmeceii (Ha mpuMepe 1 https://m.edso0.ru/ff0d2
OYHCTKHU TTOBAPEHHOMN COJIN)» 8c8
bu6mmoreka [IOK
6 ATOMBI U MOJICKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c
XUMUYECKHUE FJIEMEHTHI. 3HAKU bubnuoteka [IOK
7 (CMMBOJIbI) XUMHUYECKHX 1 https://m.edsoo.ru/ff0d2
3JIEMEHTOB be8
but6mmoreka [IOK
8 [IpocThie 1 clIOKHBIC BEIIECTBA 1 https://m.edsoo.ru/ff0d2a
6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 buommorexa LIOK

https://m.edsoo.ru/ff0d2
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

ds0

3aK0H IIOCTOSHCTBA COCTaBa
BelllecTB. XuMuueckas ¢popmyra.

bu6anoreka LIOK

10 https://m.edsoo.ru/ff0d2e
BasenTHOCTH aTOMOB XUMHUYECKHUX 26
DJIEMEHTOB &=
OtHocuTENbHAs: aTOMHAs Macca. bu6mmoreka [IOK
11 OTHOCHTENIbHAS MOJICKYJISIPHAS https://m.edsoo.ru/ff0d3
macca 23c
MaccoBast 7071 XUMHYECKOT'0 bubmorexa LJOK
12 & https://m.edsoo.ru/ff0d3
DJIEMEHTA B COEIUHEHUU
50c
KomuuectBo Beniectsa. MoJib bubmmorexa LJOK
13 m ’ ’ https://m.edsoo.ru/ff0d5
MonsipHas macca
230
dusnueckre 1 XUMHUYECKUE brbmrorexa LIOK
14 https://m.edsoo.ru/ff0d3
SIBJICHUSI. XUMUYECKasi peaKius 7fa
IIpu3zHaku U yciIoBHUA IPOTEKAHUS Bubmaorexa LOK
15 P y 1 1P https://m.edsoo.ru/ff0d3a
XUMHYECKUX PEaAKIIUM 16
3aK0H COXpaHEHHUS MacCChI Eubmaorexa LOK
16 P https://m.edso0.ru/ffod3
BEIIECTB. XMMUUYECKHUE YPABHEHUS 88
BrruncineHus KoJm4yecTBa, MacChbl bubnnoteka [IOK
17 BEII[ECTBA 110 YPAaBHCHUSAM https://m.edsoo.ru/ff0d5
XUMUYECKHUX PEaKITHI 708
ST Bumorers 110K
18 peaKdl . ’ https://m.edsoo.ru/ff0d3f
Pa3JIOKEHUS, 3aMEIICHHUS,
34
oOMeHa)
M. B. JIoMOHOCOB — yUY€HBIN- bubnuoreka I[IOK
19 sHIMKIoneaucT. O0o0IeHe 1 https://m.edsoo.ru/ff0d4

CUCTEMATHU3ALIUS 3HAHUU

0c4
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

KonTponsHas padota Nel mo teme

bu6anoreka LIOK

20 «BemecrBa 1 XuMHYECKHE https://m.edsoo.ru/ff0d4
PEaKITII 290
Bo3nyx — cmech razos. Cocras bubnuoteka [{OK

21 BO3yxa. Kuciopom — 3aeMeHT u https://m.edsoo.ru/ff0d4
npocToe BeriectBo. O30H 48e
CDH{H%CKHe U XUMHYCCKHE Bubmiorexa LIOK

22 CBOHCTBA KHCIIOPO/IA (peaKiyH https://m.edsoo.ru/ff0d4
okucIieHus, ropenue). [lonstue 614
00 okcuax -
CriocoOblI MoTy4YeHHs KACI0PO/ia B Bubmiorexa [IOK

23 naGoparopui https://m.edsoo.ru/ff0d4
npoMeblieHHoCcTH. [IpumMeneHne 973
KHCIIOpO/Ia -
TennoBoit 53p ekt xumudeckon
peaKkuru, NOHSATHUE O bu6auoreka [JOK

24 TEPMOXUMUYECKOM YPaBHCHHH, https://m.edsoo.ru/ff0d4
9K30- U SHIOTEPMHUUECKHUX 790
PEaKIHsIX
TomnuBo (HeTh, Yroyib U METaH). bubnuoteka [JOK

25 3arps;3HEHHE BO3yXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro MPeJTOTBPALICHHSI 4a
[Tpaktrueckas padora Ne 3 o Bubsorexa LIOK

26 reme «[lomysenne u cobuparme https://m.edsoo.ru/ff0d4a
KHCII0pOJIa, U3YHCHHE Cro 02
CBOMCTBY» =
Bonopoa — anemeHT u npoctoe bu6mmoreka [IOK

27 BeuiecTtBo. Haxoxnenue B https://m.edsoo.ru/ff0d4
pUpoJIe ddo
®du3nyecKkrue U XMMHUYECKHUE bu6mmoreka [IOK

28 cBoiicTBa Bojoposa. [Ipumenenue https://m.edsoo.ru/ff0d4
BOJIOpOJIa dd0

29 [ToHsATHE O KHCITOTAX M COJISAX bu6aunoreka LIOK
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

https://m.edsoo.ru/ff0d5
0d2

CriocoObl noy4yeHus: BOAOPOJa B

bu6anoreka LIOK

30 [ https://m.edsoo.ru/ff0d4
paTop ddo
[IpakTuueckas padota Ne 4 o bubnnoreka LIOK
31 teme «[loyueHne u cooupanue https://m.edsoo.ru/ff0d4f
BOJIOPO/JIa, U3yYCHUE €TI0 CBOHCTBY» 42
. .. but6mmoreka [IOK
32 %;f;pmg“ 00BEM rasoB. 3akoH https://m.edsoo.ru/ff0d5
ap 42¢
Brruncinenus o0béMa, KOJIHYECTBA
BEII[ECTBA T'a3a 10 €ro U3BECTHOMY BH6H_HOTeKa HOK
33 KOJMYECTBY BEIecTBa MK https://m.edsoo.ru/ff0d5
00bEMY 5a0
Brruuciaenus 00bEMOB ra3oB 1o
bu6auoreka [JOK
YPaBHEHUIO PEAKIIMH Ha OCHOBE _
34 3aKOHA 00BEMHBIX OTHOIICHUM gggs.//m.edsoo.ru/fdeS
rasoB —
bu6auoreka [JOK
35 fl‘ii‘fii?ﬁf o HNIHEEEE https://m.edsoo.ru/ffod5
A 87a
. bu6mmoreka [IOK
36 I(;;C:IizTOOCHa(;BaHHH' Honsue 06 https://m.edsoo.ru/ff0d5
AHRETOP 9e2
Boga kak pacTBOpHTEIb.
bubnnoteka [IOK
37 pHaiZB;E?;:HK/I[ZCHCggg;ﬁif“m https://m.edsoo.ru/ff0d5
BEIIIECTBA B PACTBOPE b40
[TpakTuyeckas pabora Ne 5 mo
bu6mmoreka [IOK
38 teme «IIpuroroBiieHre pacTBOPOB hitps://m.edso0.ru/ffod5e

C OMpEICIIEHHON MacCOBOM J0JIei
pacTBOPEHHOI'O BEIIECTBA

ba
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

KonTponbsHas padota Ne2 no teme

bu6anoreka LIOK

39 «Kucnopon. Boziopoz, Bozay gggs.//m.edsoo.ru/ff0d6
Oxcuapl: cocTaB, KiaccupuKaius bubmorexa [TOK

40 ) ’ ’ https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 646
[TonyueHnne n xuMnu4yeckue bubnnoreka IIOK

41 CBOMCTBA KACJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d6
1 aM(OTEPHBIX OKCUIOB 64e
OcHoBaHUs: COCTaB bubmorexa [TOK

42 ) ’ https://m.edsoo.ru/ff0d6
KJaccuuKkaiys, HOMEHKIATypa 2ca
[TonyueHnue u XuMHU4YECKHE bubmmorexa LTOK

43 o " https://m.edsoo.ru/ff0d6
CBOMCTBA OCHOBAHUM

fca

KucnoTer: coctas bubmorexa LIOK

44 ‘ ’ https://m.edsoo.ru/ff0dfe
KJaccuuKkanys, HOMEHKIaTypa 62
[TonyueHnue u XuMHU4YECKHE bubmorexa LIOK

45 iy https://m.edsoo.ru/ff0dfe
CBOMCTBA KHCIIOT 62
Conu (cpenHue): HOMEHKIIATypa, bubnuoteka [IOK

46 CIOCOOBI MTOTYUEHHUS, XAMHUUECKHE https://m.edsoo.ru/00ad9
CBOMCTBA 474
[Tpakrraeckas padora Ne 6.
Pemenune skcriepuMeHTaNIbHBIX bubnunoreka [JOK

47 3amay 1o reMe « OCHOBHBIE https://m.edsoo.ru/00ad9
KJIaCChl HEOPTraHUYECKUX b7c
COCJIMHEHU I
I'enernueckas CBI3b MEXKIY bubnmoreka [JOK

48 KJIacCaMH HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9
COCIMHEHM I ab0

49 O06o001IeHre U CHCTeMaTHU3AIIHS bub6mmoreka [IOK
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

3HAHUU

https://m.edsoo.ru/00ad9
ch2

KonTpoabsHas padota Ne3 no teme

bu6anoreka LIOK

50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9
HEOPraHUYECKUX COCIUHEHNUN" ela
KHJIGE?C]ZII’/iZ)EI(z: Bglf: I;I(I/IMI/I‘-IGCKI/IX brbmrorexa LIOK
51 1 https://m.edsoo.ru/00ad9
anemeHTOoB. [lonsATHE 0 Tpynmax ffa
CXOJIHBIX DJIEMEHTOB —
e s LOK
52 proa https://m.edsoo.ru/00ada
XUMHUYECKUX dyeMeHTOoB /1. U.
52¢
MenneneeBa
bu6auoreka [JOK
53 [Tepuopl, rpyMIibl, HOATPYIIIbI https://m.edsoo.ru/00ada
52c
Crtpoenue atromoB. CocTaB Bubmaorexa LOK
54 P ' https://m.edsoo.ru/00ada
aTOMHBIX sifiep. M30TombI
342
CtpoeHue 31eKTPOHHBIX Bubmiorexa LIOK
000JI0YEK aTOMOB DJIEMEHTOB ]
55 . https://m.edsoo.ru/00ada
[Tepuomuueckoii cucremst /. W.
6bc
Meunneneena
S S BuGmorexa LOK
56 N https://m.edsoo.ru/00ada
[Tepuonuueckoii cucreme /1. 1.
824
Meunneneena
ot 113 pasm My BuGmorexa L1OK
57 A D Y https://m.edsoo.ru/00ada
npaktuku. /1. . MenneneeB — 96e
Y4EHBIN, TIEIaroT U IpaXKIaHuH -
58 DJIEKTPOOTPUIIATETLHOCTH aTOMOB bubnnoreka [IOK

XUMHNYCCKUX DJICMCHTOB

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

24



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

ab8

bu6anoreka LIOK

59 HNonHasg xuMuyeckas CBI3b 1 https://m.edsoo.ru/00ada
c34
KoBaneuTHas noixspuas brbmrorexa LIOK
60 p 1 https://m.edsoo.ru/00ada
XUMHYECKAs CBA3b
ab8
KoBaneuTHas HenmoagpHas brbmrorexa LIOK
61 p 1 https://m.edso0.ru/00ada
XUMHYECKas CBA3b
ab9
bu6anoreka [IOK
62 CrerneHb OKUCIIEHUS 1 https://m.edsoo.ru/00ada
e28
OkucnIuTenbHO- bubmorexa [TOK
63 1 https://m.edsoo.ru/00adb
BOCCTAHOBUTECIIbHBIC PEAKIIHH 076
but6mmoreka [IOK
64 OKUCIIUTENN U BOCCTAHOBUTEIIHN 1 https://m.edsoo.ru/00adb
076
KontponpHas padora Ne4 mo teme bubnnoteka [IOK
65 «Ctpoenune atoMa. XHUMHYCCKas 1 https://m.edsoo.ru/00adb
CBSI3b)» 486
. bu6mmoreka [IOK
66 PesepsHbiii ypok. OGOG?GHHG " 1 https://m.edsoo.ru/00adb
CUCTEMATH3AaINA 3HAHUI 33c
. bubnuoreka [IOK
67 PeseppHbIit ypox. O606{HeHHe " 1 https://m.edsoo.ru/00ad9
CUCTEMATH3AaINA 3HAHUI ch?
. bubnuoreka [IOK
68 Pe3epBHBIN YPOK. O6O6VHICHI/IC u 1 https://m.edsoo.ru/ff0d6
cUCTEMAaTH3aINs 3HAHUN 106
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne Tema ypoka KoaunuyecTBO 4YacoB JlaTa nuzydyeHus DJIeKTPOHHBbIE
n/n Bcero | KonurpoubHnbie| IIpakTuyeckue | I1iaH dakr uudposbIe
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
Ilepuonmueckuii 3aK0OH.
Hegnoinqecmﬂ CHUCTEMA bubmorexa LTOK
1 https://m.edsoo.ru/00adb
XUMHUYECKUX 3y1eMeHTOB JI. U.
5%
Menaeneena
3aKOHOMEPHOCTHU B U3MEHEHUH bubnuoteka [IOK
CBOMCTB XMMHYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/00adb
MEPBBIX TPEX NEPUOOB 6b6
Knaccudukarus u bu6auoreka [JOK
HOMEHKJIaTypa HeOPraHUYECKUX 1 https://m.edsoo.ru/00adb
BEIIECTB 7e2
Buapl xumMnueckoi CBSI3U U bu6auoreka [JOK
THUIIBI KPUCTAIUTMYECKUX 1 https://m.edsoo.ru/00adb
pemeéToK ac6
KontponpHas pabora Nel mo
teme «lloBTOpEeHue n 1 1
yTiyOJieHne 3HaHUH OCHOBHBIX
pazzesioB Kypca 8 Kiaccay
Kiaccudukarms XuMudeckux bu6mmoreka [IOK
peaKIuii Mo pa3IMIHBIM 1 https://m.edsoo.ru/00adb
MpU3HAKAM cb0
IlonsiTe 0 cKOpOCTH
XUMUYECKON peI;KLII/II/I. IlousTne bubmaorexa LOK
1 https://m.edsoo.ru/00adb
0 TOMOT'€HHBIX U F€TePOre€HHBIX e9a
peaKIusxX €Ja
[loHsTHE O XUMHUYECKOM 1 bu6aunoreka LIOK
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

paBHOBecuU. PakTOPBHI,
BIIASIOLIME HA CKOPOCTh
XUMHUYECKON PEaKIMU U
IIOJIOKEHNE XUMHUYECKOTO
paBHOBECUS

https://m.edsoo.ru/00adc
28c

OKHCIUTEIIBHO- bubmorexa LHOK
9 https://m.edsoo.ru/00adc
BOCCTAaHOBUTEIILHBIC PEAKIIHH ade
Teopust 3NEKTPOIUTHIECKON bubnuoteka I[JOK
10 nucconmanu. CUiIbHbIE U https://m.edsoo.ru/00adc
CJ1a0bIC AICKTPOITUTHI d68
bu6anoreka [IOK
11 HoHHbIe ypaBHEHUSI peaKiuii https://m.edsoo.ru/00add
448
XUMHUYECKHUE CBOMCTBA KHUCIIOT U
OCHOBaHMH B CBETE but6mmoreka [IOK
12 peaCTaBIICHU 00 https://m.edsoo.ru/00add
AIEKTPOJIUTHUECKOM 5d8
JIACCOLIHALIIH
XuMuueckue CBOFiCTBA COJIElt B Bubmiorexa LIOK
13 CBeTe HpeHCTaBﬂeHE/I i 00 https://m.edsoo.ru/00add
AIEKTPOJIUTHIECKOM 8h2
JIACCOLIHALIIH —
bu6mmoreka [IOK
14 [TonsTHE O THAPOIH3E CONCH https://m.edsoo.ru/00add
9d4
O06001IeHE ¥ CUCTEMATU3ALIHS Bubmaorexa LJOK
15 . https://m.edsoo.ru/00add
3HAHUI
di2
[Tpakruaeckas padora Ne 1. bu6mmoreka [IOK
16 «Pemenune skcrepuMeHTaTbHBIX https://m.edsoo.ru/00add
3a1au» bfa
17 KonTtponwsnas padota Ne2 mo bu6aunoreka LIOK
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

TeMe «IIEKTPOIUTHYECKAS
UCccolanug. XUMHUYECKHE
peakLuu B pacTBOpax»

https://m.edsoo.ru/00add
ec0

OO01as xapakTepucTuka

bu6anoreka LIOK

18 raJJoreHOB. X UMHYCCKUE https://m.edso0.ru/00add
CBOICTBA Ha IIpUMeEpE XJIopa fe2
XiopoBogopoa. CossHast bubnuoteka [{OK

19 KHCJIOTa, XUMHUYECKHIE CBOMCTBA, https://m.edsoo.ru/00ade
MIOJIyYEHHUE, IPUMEHEHHE 104
[IpakTuyeckas padora Ne 2 o bubnnoreka IIOK

20 teme «[lomyueHne CoNsHOM https://m.edsoo.ru/00ade
KHUCIIOTbI, U3y4Y€HUE €€ CBOMCTBY 348
Buniorsa LOK

21 peariih, https://m.edsoo.ru/00ade
OJIMH U3 PCarcHTOB JaH B

488

M30BITKE
OO61as xapakTepucTuka bubmorexa I[IOK

22 H SN https://m.edsoo.ru/00ade
anemMeHTOB VIA-TpyIbI

64a

ANnoTponHsie Mozmq)nxaum{ Butmorexa LIOK

23 cepel. Haxonxnerne cepa i e¢ https://m.edsoo.ru/00ade
COCIMHEHUI B MPUPO/IE. 643 — :
XUMHYECKUE CBOKWCTBA CEPBI —
CepoBojopoa, CTpOCHUE, bubnuoteka [IOK

24 (hU3UYECKHe U XUMUYECKHE https://m.edsoo.ru/00ade
CBOMCTBA 802
Oxkcuapl cepsl. CepHasi KUCIIOTA, bubnnoreka [JOK

25 (hU3UYECKHe U XUMUYECKHE https://m.edsoo.ru/00ade
CBONCTBa, MPUMEHEHUE a28
e pe, e G 10K

26 P https://m.edsoo.ru/00ade

croco0a Mmoxy4YeHus: CEpHO
KHUCJIOTBhI. XUMHUYECKOS

c8a
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https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

3arpsi3HEHUE OKPYIKAIOIIEH
CpeJlbl COETMHEHUSMHU CEPBI

Brrancienyne MaccoBOU JOJIH

bu6anoreka LIOK

27 https://m.edsoo.ru/00ade
BBIXOJIa MPOTYKTa PEAKITUU c8a
OO01as xapakTepucTruka
aneMeHToB VA-Tpynmnsl. A30T, bubnnoreka IIOK

28 pacIpocTpaHeHue B IPUPOJIE, https://m.edsoo.ru/00ade
(bu3HUYECKHe U XUMUYCCKHEC eab
CBONCTBaA
AMMHak, ero pu3nuecKue u bu6anoreka [IOK

29 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf
MOJIYYCHHUE U TPUMCHCHHE 004
[IpakTuyeckas padota Ne 3 o bubnnoreka IIOK

30 teme «[lomyyeHne amMmmuaxa, https://m.edsoo.ru/00adf
M3Yy4YEeHHE €T0 CBOMCTBY 180
A3oTHas KucnoTa, eé bu6auoreka [JOK

31 busnyeckre U XUMUYECKHE https://m.edsoo.ru/00adf
CBOIICTBa 306
Hcnons30BaHKEe HUTPATOB U
COJIe aMMOHHS B KavecTse Bubmiorexa LIOK

32 MHHEPAILHEIX Y/I00pCHM. https://m.edsoo.ru/00adf
XI/IMI/I‘{eCKoevZ%aI‘p}BHeHI/Ie 518
OKPYKaIOIICH CPeIIbI =
COEJIMHEHUSIMHU a30Ta
dochop. Oxcua pochopa (V) u Bubsorexa [IOK

33 (ochoprat kuciora, https://m.edsoo.ru/00adf
(bn3£4qec1<1/1e U XUMUYECKHE 683
CBOICTBA, MOJTyYEHUE -
Ucnonb3oBanue Gocharos B Bubsorexa [IOK

34 KAACCTBE MUHEPAIBHLIX https://m.edsoo.ru/00adf

ya00peHui. 3arps3HeHUE
IpUPOTHOH cpeabl pocharamu

c20
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

Yraepon, pacnpocTpaHeHUE B

bu6anoreka LIOK

35 npupoje, pu3ndecKue u https://m.edsoo.ru/00adf
XUMHYECKHAE CBOMCTBA d9c
Oxkcuapl yriaepoja, ux
(bu3znUecKne U XMMUYECKHE bubnnoreka IIOK
36 CBOMCTBA. DKOJIOTHYECKHUE https://m.edsoo.ru/00adf
poOJIeMbI, CBSI3aHHBIC C ebe
okcuioM yriaepoaa (1V)
bu6anoreka [IOK
37 VYronpHasg KACIIOTA U €€ COJIH https://m.edsoo.ru/00ae0
06¢c
HpaKfnquKaﬂ pabota Ne 4 o Bubsmotexa [IOK
38 reme "llonydenne yriekuenoro https://m.edso0.ru/00ae0
ra3za. KauecTBeHHas peakuus Ha 276
KapOoHaT-uoH" -
[lepBoHauaabHbIC MOHATHUS 00 bubnnoreka IIOK
39 OpPraHUYeCKHX BEIIEeCTBAX KakK O https://m.edsoo.ru/00ae0
COCIMHEHUSX YTIepoja 54e
bu6auoreka [JOK
40 KpemHuuii 1 ero coeuHeHus https://m.edsoo.ru/00ae0
80a
Pamenne skenamen A bumnorexa LIOK
41 . https://m.edso0.ru/00ae0
3a1a4 o teMe «BajkHelme bf?
HEMETAJIBI U UX COCIUHEHUS —
KonTponshas pabota Ne3 mo bubnnoreka [JOK
42 Teme «BaxkHeuime HeMeTauIbl https://m.edso0.ru/00ae0
U UX COCIUHECHUI el8
OO01mas xapakTepucTuka
XUMHYECKHUX 3JIEMEHTOB — bu6mmoreka [IOK
43 MeTaJllIoB. MeTalnyecKas https://m.edsoo.ru/00ael

CBSI3b U METAJLINYECKAs
KPUCTAJUIMYECKAsT PELIETKA.

03e
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusuuecke CBOUCTBA METAJLIIOB

XUMUYECKUE CBOHUCTBA

bu6anoreka LIOK

44 METaJIIOB. DICKTPOXUMHUICCKUAN https://m.edso0.ru/00ael
PSI HAPSDKECHUA METAJITIOB 156
O61re crnocoObl MOTy4YeHUs
gif‘?if;:ﬁPiIH;IIgBBI.aBHGHHHM bubmorexa LJOK
45 ypas https://m.edsoo.ru/00ael
XUMHYECKHUX PEaKIUi, €CIIn 156
OJIMH U3 PEarcHTOB COJICPIKHUT =
MIPUMECH
bu6anoreka [IOK
46 [ToHsTHE O KOPPO3HUU METAILIIOB https://m.edsoo.ru/00ael
278
bu6auoreka [JOK
47 []eno4YHbIE METAILIBI https://m.edsoo0.ru/00ael
4h2
OKcuapl 1 TUAPOKCHUIBI HATPUS Bubmaorexa LOK
48 A P & p https://m.edsoo.ru/00ael
U KaJus
4h2
[lemouHO3eMeIbHBIE METAJIIBI — bubnnotexa LIOK
49 . . https://m.edsoo.ru/00ael
KaJIBIIUA 1 MarHui
5e8
Baxxneiimune coequHeHN Eubmaorexa LOK
50 & https://m.edsoo.ru/00ael
KaJIBIUS
oe8
51 O0001IeHE ¥ CUCTEMATU3ALIHS
3HAHUN
JKE€cTtkoCTh BOABI M CIIOCOOBI €€ Eubmiorexa IIOK
52 A https://m.edsoo.ru/00ael
yCTpaHEHUS
886
[TpakTuyeckas padora Ne 6 mo bubnmoreka [JOK
53 TeMe "JKECTKOCTE BOIBI U https://m.edsoo.ru/00ael

MeTO/1bl €€ yCTpaHeHus"

ae8
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

bu6anoreka LIOK

54 AnroMuHUH https://m.edsoo.ru/00ael
c64
Am¢oTepHble CBOICTBA OKCHIA bubmorexa ITOK
55 https://m.edsoo.ru/00ael
Y THAPOKCH]IA
c64
bu6anoreka [IOK
56 Keneso https://m.edsoo.ru/00ael
d86
Oxcupl, THAPOKCUIBI U COJIU bubmmorexa LTOK
57 ) https://m.edsoo0.ru/00ae3
xenesa (1) u xenesa (111)
5e6
58 O000111eH1E U CUCTEMATHU3AIIUS
3HAHUH
IIpakTnueckas Ta No 7.
P513eHHeeacK(?ner;)?fl\f[)egTJ:ﬂZme bubmorexa I[TOK
59 . https://m.edso0.ru/00ae3
3a1a4 o teMe «BakHele de8
METAJUIBI U UX COEIUHEHUSY o
Brruucienus no ypaBHEHUAM
XUMUYECKUX PEaKIni, ecliu
OJIUH U3 PEarcHTOB JIaH B bu6mmoreka [IOK
60 U30BITKE WA COACPIKUT https://m.edsoo.ru/00ael
npuMecu. Berancnenus 750
MacCOBOM JOJIM BBIXOJ1a
MIPOJIYKTA PEaKIuU
61 O0001IeHE ¥ CUCTEMATU3ALIHS
3HAHUHI
KontponpHas padora Ne4 mo
62 TeMme «Bakneime MeTamibl 1
UX COCJIMHCHUS
BemecTBa n maTepuaiisl B bubmzorexa LIOK
63 https://m.edsoo.ru/00ae3

MOBCEIHEBHOM KU3HH UEJIOBEKA

50
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

XUMHYECKOE 3arpsA3HCHUE

bu6anoreka LIOK

64 . 1 https://m.edsoo.ru/00ae4
OKpY KaloIleH Cpeabl 270
Poab xuMuu B penieHnu BH6HHOTeKa HOK
65 P 1 https://m.edso0.ru/00ae4
9KOJIOTUYECKHUX MPOOIIeM 270
. but6mmoreka [IOK
66 PesepaHbiit ypok. O6obmenne u 1 https://m.eds00.ru/00ae0
CUCTEMATHU3aIIUS 3HAHUU dOa
. bu6mmoreka [IOK
67 Pesepabtii ypox. Obobmenne u 1 https://m.edsoo.ru/00adb
cucreMaruzanus 3HaHUU 33c
. but6mmoreka [IOK
68 Pesepeetii ypox. Obobmenme u 1 https://m.edso0.ru/00ad9
cucreMaTruilaluia 3HaHUN Cb2
OBIIEE KOJIMYECTBO YHACOB I1O 68

ITPOTPAMME
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

* Xumus, 8 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A., AkinmonepHoe o6mectBo «M3narenscro «lIpocBenienue»

* Xumus, 9 knacc/ 'abpuensn O.C., OcrpoymoB N.I'., Cnaakos C.A., AkunonepHoe obuiectBo «M3narensctBo «IIpocsemenne»

METOINYECKHUE MATEPHUAJIBI IJId YYUTEJIA

3.A. bapcykoBa AHanuTH4YecKas XUMUS

N.T'. Xomuenko Pemenne 3agau mo xumun

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

https://chem-oge.sdamgia.ru/?ysclid=Im5xedv4v5902543816

http://shishebarova.ucoz.ru/index/podgotovka k qia/0-8
https://resh.edu.ru/subject/29/
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https://chem-oge.sdamgia.ru/?ysclid=lm5xedv4v5902543816
http://shishebarova.ucoz.ru/index/podgotovka_k_gia/0-8
https://resh.edu.ru/subject/29/

		2024-03-11T08:38:08+0300
	Набиуллина Лиза Рихмановна




