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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1nO XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padoueil MnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLEIIIUU MPEnogaBaHus y4eOHOTro nmpeaMera « XuMushy
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo Xxumuu Oa€T TPEACTABICHHE O LEJAX, OOUIEH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPEAECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, OMPEAENSICT KOJIUYECTBEHHBIE H
Ka4eCTBEHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEABHOCTh U3YYEHHUS] XHUMHM C YYETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeAesisieT BO3MOXKHOCTH MpeaMera st
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3ynbpTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IEJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
o0yy4aroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIe XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUECTBA — CBHIPhEBOHM, IHEPIETUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (hOPMUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOW  JIesTeIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICAOBATEIbCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBa€T OCHOBBI
LETIOCTHOTO B3IJIsa HA €UHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0Opa3oBaHHe 00YUYaIOIITUXCSI.

Jlanuble HampaBlieHHS B OOYYEHMHM XUMUHU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCA  MEAArOrMYECcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OpraHUYECKON XUMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl MO XUMHH C(POPMHUpPOBAHA HAa OCHOBE
CUCTEMHOT0 Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— TMpEeICTaBICHUA 00 BJIEKTPOJUTUYECKON OHUCCOLUMAlMU BELIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PacCMATPUBAOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIMA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHUYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHIO U
METOJaM TMO3HaHMs B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyXKalolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTW COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIbHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHIL.
3amava y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHSATHH, 3aKOHOB M TEOPETHUCCKHUX TOJIOKCHHH,



JOCTYITHBIX 00OOIICHN MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAyKH, B
OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TPU U3YYEHUM BEIIECTB M
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
JIEATEeIIbHOCTH, OCBOEHUU TMpaBWJI OE€30MAaCHOrO0 OOpaIlleHHs C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIETO 00pa30BaHMs BaKHOE
3HaYeHUE PUOOpETU TaKUE 1IEIH, KaK:

— (dopmupoBaHHEe WHTECIUICKTYaThHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM >KU3HU;

— HampaBJICHHOCTh  OOy4YeHUs] Ha CHUCTEMaTH4YeCKOe MpUOOIICHUE
OoOy4JaronmMxcsi K CamMOCTOSTEIBHOM MO3HABATEIbHON [EATEIbHOCTH, HAyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOITUMUCS
OTbITa PAa3HOOOPA3HOUN NIEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMM), UMEIONIUX YHUBEPCAJIBHOE 3HAYCHUE JIA
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOMU
rPpaMOTHOCTH, B TOM UHCII€ YMEHUM OOBSCHITH U OIICHUBATH SIBJICHUSA
OKPY’KAIOIIEro MUpa, MCIHOJIb3ysl 3HAHWUS U OIBIT, MOJYYEHHbIE MPU H3YyUYCHUU
XUMUHU, TPUMEHSATh MX MPU PEIICHHH MpoOJieM B TOBCEIHEBHOW XKU3HU U
TPYAOBOU JIESITEIBHOCTH;

— (opMupoBanre y o0OydarolmUXCd TyMAHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
11E€JI€CO00Pa3HOr0 TOBEIEHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEJAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOo(MIIsi U HAMpPaBICHHOCTH JAJIbHEHIIIETO
oOy4eHus.

OO0miee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3YyYCHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaiseT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IibHbIe XUMHUYECKUE TOHATHS

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOfax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI U MOJICKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas ¢opmyna. BajJeHTHOCTP aTOMOB XUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi JoJisi XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHNUHU.

KomnuectBo BemectBa. Mosnb. MonsipHas macca. B3anmocBsi3p KOJIM4eCTBa,
Macchl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMHUUYECKUX COCTMHEHUHN.

Du3nYecKue U XUMUUYECKUE SBJICHUS. XUMHUECKasi peakius U €€ MpUu3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHuUs. Krnaccudukarms
XUMHUYECKUX PeaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIlIeHHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuéMamMu oOpaileHus: ¢ J1abopaTopHbIM 000PYyI0BaHUEM, U3YYCHUE U OMHCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOJIOJACHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJCHCAIMSI BOJABI) U XUMHYECKUX (FOPEHHE CBEYH, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aMOJICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0ICHUE 1
ONMKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (paszokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUIAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) nmpu HarpeBanuu, B3auMojieicTBUE kele3a ¢ pacTBopoM coiu meau (II),
U3y4YeHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILIbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJENed MOJIEKYII
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BelecTBo. Haxoxknenue kucimopoaa B mpupoae, (U3MUYECKHE M XUMHUYECKUE



cBoiictBa (peakmmm TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupozae. O30H — auioTporiHas MoAupUKaIs KUCI0poaa.

TernoBoit 3hdekT XUMHUUECKOW peakldd, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUue
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacpileHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B paCTBOPE. XMMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKa. KpyroBopot BOAbl B IpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Knmaccudukanms
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBIC,  KHCJIOTHbIE, aM{(pOTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHune okcuaos.

OcHoBanus. Knaccudpukauuss OCHOBaHMI: WHIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [loyueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBsI3b MEXKY KIACCAMU HEOPTraHUYECKUX COCIMHEHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE CONEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrno3HaBaHWE W M3YUYCHHE CBOWMCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3iaMu OKCHUIOB U
OMMCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHue, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOJIO/ICHHE O0pa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJECHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXXHO HCIOJIb30BAaHUE BHUJIEOMATEPUAJIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHUE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3zaumojeincTBua okcupga meau (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKIU{d HEUTpaIU3aluu, IOJYyYeHUE HEPACTBOPUMBIX
OCHOBAHHUMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/lad M0 TeMe «BaXHeWIne KIacChl HEOPraHMYEeCKHX
COEIMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckast cucreMa XUMHYECKHUX
iemenToB JI. . MenaeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHuCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM()OTEPHbIE OKCUIBI
Y TUAPOKCUJIBI.

[Teprnonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIMHHONEpUOAHAas  (OPMBI
[Tepuonnueckoit cucrembl xumudeckux 3emeHToB 1. . Menneneesa. [lepruoabt
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoii cucremsl [[. U. MenneneeBa. XapakTepuCTHKa XUMHUUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajiuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (TOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,



WUTKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliuu pas3yiokKeHHsl, COEIUHEHU).

Mesxcnpeomemmnbnie ceasu

Peanuzanmss MeXIpeAMETHBIX CBS3€M IIPM HM3YyYEHWHM XMMHMM B 8§ Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHSATHM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMH JJISI OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBINH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHaJlu3, CHUHTE3, KiIaccUu(UKaIMs, M[EePUOJUYHOCTb, HAONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®dusnka: Marepus, aToM, DJJEKTPOH, IMPOTOH, HEWTPOH, WOH, HYKIUZ,
W30TOIIbI, PAJUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHME BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
MU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE3/1bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peakius

[lepnognueckuit 3axoH. [lepuoanueckast cucTteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kalaus, KAIbLIUA U HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XWMHYECKOW CBSA3U. THIIBI KPUCTAIUITMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCcaM HEOPTaHUYECKHUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIHM 110 pa3IUYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEeH OKHMCIEHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O rOMOreHHBIX M TeTepOTEeHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBeCUU. DAKTOPBHI,



BIMSIOIINE HAa CKOPOCTh XHWMHUYECKOW PEaKUUH U IMOJIOKEHUE XHUMHYECKOrO
paBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHue  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HWCIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs auccouuanuu. CUiIbHbBIE U Cl1a0bIe 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM MW coOJell B CBeTE€ MPEACTaBICHUHA 00 3IEKTPOIUTHYECKOM
nucconuanuu. KauectBeHHble peakiiyu Ha HOHBI. [loHATHE O THIpOIU3E COMNei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEHIECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHU XUMHUYECKOW PEaKIUU
OT BO3JCUCTBUS pa3IMUHBIX (PAKTOPOB, MCCIENAOBAHUE DBIEKTPOINPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCa AUCCOLMALMK KHUCIOT, LIEJIOYed U CcoJier
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHHWS  peakuWid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUMi HAa HOHBI, pEIIECHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3auMoOJIeHiCTBUE C MeTallylaMH, HEMeTalylaMH, LiejioyaMu). XJIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa U XJOPOBOJOpPOJAa Ha OPraHu3M 4YeJoBeKa. BakHellline XJIopuabl U HUX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MUEeCcKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPO/Aa U CEpbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCTIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U



XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnast kucioTra, (QU3MUECKME M XUMHYECKHE CBoiicTBa (oOmme Kak
OpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peakllvy,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CHOCO00a IOIY4YEHHMsSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOM KHUCIIOThI, KAUECTBEHHAsI PEAKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue ceppl M €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢uznueckue u XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, €ro
(bu3NUecKue 1 XUMUYECKHE CBOMCTBA, MOJyYyeHre U npuMeHenne. Colu aMMOHUS,
ux (U3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHEeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCIIOTa, €€ MOJydeHHE, (PU3HMYECKUE U XHUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonp30BaHWe HUTPATOB U COJEM AaMMOHHS B KayeCTBE MHHEPaJIbHBIX
ynoOpeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoJM0EMOB). Docdop,
altoTponHble Moaudukauuu (ochopa, (pU3MUECKUE MU XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3MIecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanne GpochaToB B KaUECTBE MUHEPAIBHBIX YA0OPEHUH.

OO6mast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHW  OKHUCJIEHUS.  YIVIEpOA,  aAJUIOTPOIHBIE
Moau(puUKalMK, PACIPOCTpaHEHWE B NPUPOJE, (PUINUYECKHE U XUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopor yriepona B npupojae. Okcuapl yriepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJIy4YeHUE U MPUMEHEHUE. DKOJOTMYECKHUE MPOOJEMBbl, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoreza riao0albHOTO TOTEIJICHUS KIWMaTa, MNapHUKOBBIN
addekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUUECKHUE CBOMCTBA,
nojsyuyeHue W npumeHeHue. KauecTBeHHass peakuuss Ha KapOOHaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO34MCTBE.

[lepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OEH3UH), UX POJib B OBITY M MPOMBILIIICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )XKHpax, OeKax, yriieBojax — 1 ux



poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COEIUHEHHUIA.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIYyYCHHE H
npumeHenue. CoelMHEHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIUKAThI, UX UCIOJIH30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelilne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOT0 MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPUJ-UOHBI U HAONIOJICHUE MPU3HAKOB
WX TIPOTEKaHMs, OMBITHI, OTpakarolue (PU3UYECKHE U XUMUUYECKHUE CBOMCTBa
rajJoreHOB M HUX COCIUHEHHI (BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJIOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C
oOpazmamMu ceppl U €€  coeAUMHEHUSIMU  (BO3MOXXHO  HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOyTIMBaHUsI caxapa IoJ| JeHCTBUEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, M3YYCHUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdart-
WOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3WYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COEIMHEHHA (BO3MOXKHO MCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyUYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydeHne NMpu3HAKOB
MX MPOTEKaHMUsl, B3aMMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHUE Mozenein
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclOo3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMEH CHUJMKATHOM MPOMBINIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETAIUTbI U UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTajuioB. MeTramindeckasl CBs3b U
METAJJIMYECKasi ~ KpUCTA/UIMUECKas  pelI€Tka.  DJIEKTPOXUMUYECKUU Pl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue



CIOCOOBI TIONYy4eHHUST MeTauioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTajib, YYTyH, JIOPATIOMUHUUI,
OpoH3a) ¥ X NMPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamabl: noyoxkeHue B Ilepuoamyeckoil cucremMe XMMHUYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuUMepe HaTpus U Kanus). OKcuabpl U
TUIAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COEMHECHUM.

[IlenouyHo3eMenbHbIE METa/UIbl MarHud W KaJblUM: TIOJOKEHUE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJE€HUE B NpUpoje. PU3NUEeCKUEe 1 XUMUUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS!.

AJroMUHUN: TI0J10)keHUE B [leproindeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHuE aroMa, HaxoKAEHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepnoanueckoil cucteMe XMMUYECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xene3a. OKCUIbI, TUIPOKCU bl U cosn xenesa (11) u xenesa
(IIT), nx cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, H3YyUYCHHE PE3yJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAaHWE  BHJICOMATEPUANIOB), TMPHU3HAKOB  MPOTEKaHUs
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblHs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnroAeHNE U OMMCAHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU WOHAMHU HaTpusl, Kaldus MW Kaiublidgd (BO3MOXKHO UCIOJIb30BAHUE
BUJICOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHAA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METaJUIbl U KX COCTMHEHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCITOJIb30BAHUE BEIIECTB M XMMUYECKUX peakiuii B ObITy. [lepBas momornis npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYKaroled cpenbl (MpefenbHas I0mycTHUMast
KOHIIEHTpauus Bemects, aanee — [1JIK). Ponb xumuu B pelieHnn 3K0J0THYECKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

u3ydyeHrue 0o0paslioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEpPHBIC
MaTepHabl).

Mesicnpeomemmuwie céazu

Peanmusanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISIETCS. 4YE€pe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJIsL OTJENbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

®duznka: Marepus, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUJ,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJIHHKM,
NOJyIPOBOJHUKU, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI, €AMHUIBI U3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
y10OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJHI,
II0JIE3HBIE UCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS IPOrPAaMMbl OCHOBHOIO OOIIETo
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IUHCTBE Y4yeOHOH H
BOCIIUTATEJILHOMN JAESATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TNPHUHSATHIMU B
oOIIecTBe MpaBUJiaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMpPEHUE OIbITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHMSL:

LIEHHOCTHOI'0 OTHOILLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOUW HH(OpMaiueit o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaaaHCKOr0 BOCIMTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecce OTOW y4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEHIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(OPMAIIMOHHOW M YUTATEJIbCKOW KYJBTYpPHI, B TOM YHCIIEC



HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4e€OHBIMH TEKCTaMH, CIpPaBOYHON
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0003HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcamMO0Opa3oBaHUIO, TMPOEKTHOW W  HUCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHSI OOy4YEHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH COOJIOJEHUs TpaBWi OE30MaCHOCTH MpU OOpallleHUH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEajbHOM KU3HU;

S) TPY10BOr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBAXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHUS 00pa30BaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpeIE;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3NYeCKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJIEHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEAOH, I MOBBILICHUS
YPOBHSI  OKOJIOTUYECKOW  KYJNbTYphl, OCO3HaHHUS TJ00AIbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH UX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIIbHOU MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe



WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT0O3HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
NEATEeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble ornueckue aeiicTBUA:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHWI: PAcCKphIBaTh CMBICI XMMHUUYECKHX MOHATUN (BBIAEIATH UX XapaKTepHbIE
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATUS JIJIs1 OOBACHEHUS OTACIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCyXIACHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUYCHHS;

yMEHUE TMPUMEHSTh B TIPOILlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATH IMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMu4eckas (opmysia U YypaBHEHUE
XUMHUUYECKON peakiny — MpU PEIICHUH y4eOHO-IT03HABATENbHbBIX 33j/1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIICCTBCHHBIC
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIICCTB U XMMHUYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpPUOOpPETEHUE OMNbITa IO TUIAHUPOBAHUIO, OpPraHU3AIMH W TIPOBEJICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJOM MpoIlecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOIYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE



nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;

yMEHUE TPUMEHSATh pa3uyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAaHMUS PA3IMYHBIX TIOUCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOW U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHuKAaTHBHBbIE YHHBepcaIbHble YueOHbIe JeliCTBHUS:

YMEHUSl 3a/laBaTh BOMPOCHI (B XOJA€ Jauajora W (WIM) JAUCKYCCHH) II0
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHHsSI ~ TPEJACTaBIATh  TMOJYYEHHBIE  Pe3yJdbTaThl  MMO3HABATEIHHOM
JESTEIbHOCTH B YCTHBIX W MHCBMEHHBIX TEKCTax; JelaTh IPE3CHTAIIHIO
pPE3yNbTATOB BBINOJHEHUS XMUMHUYECKOTO JKCIIEPUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM M HUCCIIEOBATEIbCKOM  JIEATENBHOCTH  MNpPU  pPELICHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENH JESTENbHOCTH, IJIaHUPOBATh,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTh, BHIOUpaTh Harbonee 3pdeKTuBHBIC CITOCOOBI pelieHusT yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBIIIOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE

MCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPELJIaracMbl€ B YCIOBUHU 3aJaHUN.
INPEAMETHBIE PE3YJIBTATDBI



B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON pabodeil mnporpamMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIIOCOObI
JneucTBul, crnenuduyueckue A IpeAMETHON o0nacTu  «XUMHS», BB
JNEITEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOydenus B 8 kiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakium,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUyC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
VMOHHAs CBS3b, HOH, KATMOH, aHWOH, PacTBOp, MAaccoBas JOJS BEIIECTBA
(mpolLieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJB30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJCHHUS (HOpMYT
BEIIECCTB U YPABHEHUN XUMUYECKUX PEAKIINM;

e ONpENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas W HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPAHEHHUSI MacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, Mansie u



OONBIIME TEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHIE HMMEIOTCS B
tabnuue «llepuoanueckass cucremMa XuMuyeckux saementoB . .
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siapa, oOlee Yucio IeKTPOHOB
U PaCTpPEIEICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIUPOBATh XUMHYECCKUE DJIEMEHTHI, HCOPTAHMYCCKHE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

e XapakTepHU30BaTh (OIMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE MPUMEpPAMU MOJICKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOWCTBA BEIMIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIIEHUN B
Pa3TUYIHBIX YCIOBHUSX;

e BBIYUCIIATH OTHOCHUTCIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

e TPUMEHATH OCHOBHBIC OTICPAIMHA MBICIUTEIHPHOW NEATCIHHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, Kiaccudukaluio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YYCHHSI CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBaTh  MpaBWJIaM  TOJB30BAaHUS ~ XMMHUYECKOW  TOCYyAOoM U
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpaIIeHUus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH 10 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCcCOBOW JIOJIEM PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

K xonIy oOydeHus B 9 kiaacce npeJIMETHBIC Pe3yIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITMXCS YMEHU:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHATHH: XHMHYCCKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb



OKHUCJICHHS, XUMUYECKasl PEaAKITUsl, XUMUYIECKast CBs3b, TEIIOBOU 3(PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUUALNS, PEAKUUU HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME W  BOCCTaHOBJICHUE,
ATOTpONHs, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
METaJIMYEeCcKas), KpUCTANIMYECKash penieTka, KOppo3usi METaJlIoB,
CIUIAaBbl, CKOPOCTh XUMHYECKOW peaKUWH, MPEAeSbHO JOMyCTHUMAas
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHU;
UCIIOJB30BaTh XHUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJIeHUS (opmys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUIA;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pa3IU4YHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIHUCHIBATH U XapaKTepHU30BaATh
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noarpymnmna (A-rpynma)y U «mnobodHas
noarpymnmna (b-rpymnma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPHUOJUYECKON Taldiume, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMUSI aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacnpenefneHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBATH) OOIMIME W CHEIUPUICCKHE XHUMHUYECCKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, NOJITBEpPX Aasi OIMNHUCAHUE
npUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIil;

COCTABJISITh YPAaBHEHUS JJICKTPOJUTHYCCKON JHUCCOIMAIIANA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIM NOHHOTO
oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —peaKIun
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIH;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJieMeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOoONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paTopHBIM  O0OPYJIOBAaHMEM, a TaKXke INpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH TII0 BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYECHUI0O WU COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOIIME  KAYeCTBEHHBIM  COCTaB
pPa3ITUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIECHHE, CHUCTEMATHU3aIlMI0, BBISBICHUE
MPUYUHHO-CJIEJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne KoaunuecTBO 4acoB
JIEeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB (undgposbie)
n KoHnTpobH IpakTuyeck
U TeM MPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
/ bie padoThI ne padoThI
pecypcebl
n
Pazgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
bubnnoreka IIOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MPaKTUYECKOU e
EATEILHOCTH YeJI0BEKA o
bu6nuoreka [IOK
1. BemecrBa n xXuMudeckue
) ca 15 1 https://m.edsoo.ru/7f418
KITHU
peart 37¢
Hroro no paszneny 20

Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

bu6nuorexa [IOK
2. Boznyx. Kucnopog.
6 https://m.edsoo.ru/7f418
1 ITousttue 06 oxcumax
37c
2. Bonopoa.Ilonsitue o Bubmiorexa IIOK
8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COJISIX
37c
2. Bopna. PactBopsl. [lonsitue Bubmiorexa LIOK
5 1 1 https://m.edsoo.ru/7{418
3 00 OCHOBaHHUIX

3ic




OCHOBHBIE KJIACChI bubmuorexa [JOK
HEOPraHUYECKUX 11 https://m.edsoo.ru/7f418
COCTMHEHUN 37c¢c

Uroro no pazgeny 30

Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumuueckux 3jaemenTon /. U.
MenaeneeBa. CTpoeHue aToMOB. XUMH4YECKasi CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE PeaKIMU

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnnoreka IIOK

XUMHYECKHUX IJIEMEHTOB /I. 7 https://m.edsoo.ru/7f418
N. MenaeneeBa. Ctpoenue 37c
aToma
Xumuyeckas CBs3b.
bubmmoteka [IOK
OKucauTenbHO-
8 https://m.edsoo.ru/7f418
BOCCTaHOBUTEJIbHbBIC e
peaxkuuu o
bu6nuoreka [IOK
Wroro no pazneny 15 https://m.edsoo.ru/7f418
37c
but6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE KOJIMYECTBO 63

YACOB I10 [TIPOI'PAMME




9 KUIIACC

Ne KoanuectBo yacon
JIEeKTPOHHbBIE
HaumeHoBaHue pa3jie/ioB (uudposbie)
n KoHnTpobH IMpakTuyeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
/ ble padoThbl ne padoThbl
pecypchl
1|
Pa3znea 1. BemecTBo 1 XUMH4YeCKHe peakuu
[ToBTOpenue u yriryoienue bubnmnoreka [HOK
3HaHUN OCHOBHBIX Pa3eiiOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bubmnoreka IIOK
OCHOBHBIE 3aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f41a
XUMHUYECKUX PEaKIU
636
ONEKTPOIUTHYECKAS bubnmnorexka [HOK
JUCCOITHAIUS. XUMUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peaKkLuu B pacTBOpax 636
Hroro no paszneny 17

Pa3zgen 2. HeMeTa/JIBI M UX COCIUHEHUSA

OO6m1ast XxapakTeprucTruKa
XUMHUYECKHUX 3JIEMEHTOB
VIIA-rpynnsl. I'aorenst

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a
636




OOm1ast xapaKTepUCTHKA
bu6nmoreka [IOK
XUMHYECKHUX IJIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
VIA-rpynnel. Cepa u eé 636
COCTUHEHUS T
OO01mmas XxapakTepucTHKa
P P bubmuorexa [JOK
XUMIFACCITX STICNCHTOB 7 https://m.edsoo.ru/7f41a
VA-rpymisl. A3ort, pochop 636Dk T ]
U UX COCIUHECHUSA T
OO01mmas xapakTepucTHKa
P P bubmmorexa [JOK
XUMHYECKHX 3JIEMEHTOB
8 https://m.edsoo.ru/7f41a
IVA-rpynnel. Yraepon u 636
KPEMHUU U UX COCIUHEHUS T
Hroro no paszneny 25

Pa3znea 3. Merasiibl M UX COeIHMHEHHS

OO01Me CBOMCTBA METAJLIOB 4

but6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

Baxxneiinme MeTauibl U UX
COeIUHEHUS

16

but6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

Uroro no pazgeny 20

Pa3nen 4. Xumus u okpyxaonias cpeaa




bu6nmoreka [IOK

4. BemectBa u maTepuaisl B
3 https://m.edsoo.ru/7f41a
1 JKW3HU YeJIoBeKa
636
Hroro no pazgeny 3
bu6nmoreka [IOK
PeszepBHoe Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOITPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
J KoauuecTBO 4acoB
9J1eKTPOHHbIE
Jara P
Kontpoas | IIpakruue uudposbie
Tema ypoka Bce usyue
HbIE CcKHe oOpa3oBareJib
ro HUS
I padoThbI padoTbI HbI€E pecypchbl
bubmnnoreka
IIpenmer xumuu. Ponb xumuu B | HOK
JKM3HH YeI0BeKa. Tena 1 BelmecTBa https://m.edsoo.r
u/ff0d210c
bubmnnoreka
IlonsiTHEe 0 METOaX ITO3HAHUS B 1 HOK
XAMHUU https://m.edsoo.r
u/ff0d227e
[TpakTuueckas padorta Ne 1 «[IpaBuna bubnuorexa
paboThI B 1a00paTOpUU U PUEMBI 1 I[HOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.r
000py/I0BaHUEMY u/ff0d23dc
Bubnnoreka
Yucreie BemecTtBa U cmecr. CriocoOnl LIOK

paszeneHus cMecen

https://m.edsoo.r
u/ff0d26ca




[TpakTrueckas padota No 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKHU MTOBAPEHHOM COJIN)»

bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d28c8

ATOMEI U MOJICKYIJIbI

bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

XHUMHUYECKHE 3IEMEHTRI. 3HaK1
(CI/IMBOHLI) XUMHUYCCKHUX DJICMCHTOB

bubmnnoreka
IHOK
https://m.edsoo.r
u/ff0d2be8

HpOCTHe " CJIOKHBIC BEIICCTBA

bubmnnoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJ’IeKy.]'IHpHOC YUCHUC

bubmnoreka
HOK
https://m.edsoo.r
u/ff0d2d50

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumnueckas popmyna. BaneHTHOCT
aTOMOB XMMHYECKHUX JIEMEHTOB

bubauoreka
IIOK
https://m.edsoo.r
u/ff0d2eae

OTtHocuUTEIBLHAA aTOMHAas Macca.
OTHOcHUTENbHASA MOJIEKYJIIpHAs Macca

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d323c¢




Bbubanoreka

MaccoBast 1071 XUMHUYECKOI0 LHOK
DJIEMEHTA B COEIMHEHUU https://m.edsoo.r
u/ff0d350c
bubnmnoreka
KonuuecTso BemecTBa. Mosb. HOK
Momnsipnas macca https://m.edsoo.r
u/ff0d5230
bubnmnoreka
®u3nuecKkue 1 XUMHUECKHUE SIBJICHUS. I[HOK
XumMuyeckas peakius https://m.edsoo.r
u/ff0d37fa
bubnmnoreka
[Ipu3Haky u ycioBus NPOTEKAHUS HOK
XUMUYECKUX PEaKLUU https://m.edsoo.r
u/ff0d3al6
bubnmnoreka
3aKOH COXpPaHEHHs MacChl BEIECTB. LIOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.r
u/ff0d3b88
bubnmnoreka
Brruncienust KoaudecTBa, MacChl OK
BEII[ECTBA 110 YPAaBHCHUSIM i
NHMIMECKIX DEAKL https://m.edsoo.r
peartt w/ff0d5708
bubnuoreka
Knaccudukanus xumuaeckux
HOK

peaxiuit (COeIMHEHUs, pa3I0KEHUs,
3aMeleHus, oOMeHa)

https://m.edsoo.r
u/ff0d3£34




M. B. JIoMOHOCOB — yuU€HBIii-

Bbubanoreka

sHmukioneaucT. O0o0IEeHre 1 HOK
CHCTEMAaTHU3alNs 3HAHUH hutps://m.cdsoo.r
B W/ff0d40c4
bubnuoreka
Kontponbnas pabora Nel mo teme LIOK
«BelllecTBa 1 XUMHYECKUE PEAKIIUN https://m.edsoo.r
u/ff0d4290
bubnuoreka
Bo3ayx — cmech razos. Cocras OK
Bo3ayxa. Kucnopoa — sneMeHT u 1
npocroe BemecTBo. O30H hutps://m.edsao.r
p HICCTBO- u/ff0d448e
. bubanoreka
dusnueckre U XUMHUYECKHE CBOIICTBA
IHOK
KHCIIOPOJia (peaKI[uu OKUCIICHHUS,
ropenue). [TousTre 06 okcugax hitps://m.edsoo.r
PEHHUE). A w/ff0d4614
bubnuoreka
Croco0bI oTy4YeHust KUCIOPO/ia B OK
1ab0paTOPUN U TPOMBIIIUICHHOCTH. 1
pUMeHEHIE KU a https://m.edsoo.r
PHMCHEHHIE KHCTOPOL w/ff0d497a
TennoBoii 3¢ ekt XuMuIeckoit bubnuoreka
peaxiuu, MOHSATUE O HOK
TEPMOXUMHUYECKOM YPaBHEHNH, DK30- https://m.edsoo.r
u/ff0d4790

N DOHAOTCPMHUYCCKUX PCAKIUAX




TorumBo (HedTh, yroiab U METaH).

Bbubanoreka

LHOK
3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0
P — https://m.edsoo.r
peAoTEpatt u/ff0d4cda
[TpakTrueckas padora Ne 3 o Teme BP(I;S;HOTGM
«Ilonmydenne u coOupanue I
KUCIIOPOJA, U3YYEHUE €ET0 CBOWCTBY hutps://m.cdsao.r
pOAd, M3y u/ff0d4ae2
bubnuoreka
Boaopoa — snemeHT u npocroe LIOK
BenecTBo. HaxoxieHue B mpupo/ie https://m.edsoo.r
u/ff0d4ddo
bubnuoreka
dusuyeckue U XUMUYECKHUE CBOMCTBA IHOK
Bozopoaa. [IpuMenenue Bogopoaa https://m.edsoo.r
u/ff0d4ddo0
bubnuoreka
IToHsTHE O KUCIOTAX U COJIIX HOK
https://m.edsoo.r
u/ff0d50d2
Bubnuoreka
CrocoOsl MOJIy4Y€HHUSA BOJOPOJa B HOK
nabopaTtopuun https://m.edsoo.r
u/ff0d4ddo0
[TpakTrueckas padota Ne 4 o reme bubmotexa
HOK

«[lony4yenue u coOupanue BOAOPOJa,
M3Yy4YEHUE €r0 CBOMUCTBY»

https://m.edsoo.r
u/ff0d4£42




Bbubanoreka

MossipHblii 00bEM ra30B. 3aKOH HOK
ABoranpo https://m.edsoo.r
u/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA bubmorexa
BEILIECTBA ra3a MO €ro U3BECTHOMY HOK
KOJIMYECTBY BEIIECTBA WK 00BEMY hiprenLessoo.s
u/ff0d55a0
Brruncienus o0bEMOB ra3os 110 bubmorexa
YPaBHEHUIO PEAKIIMU Ha OCHOBE HOK
3aK0HA 00BEMHBIX OTHOILIEHUH I'a30B hiipronbecdsoo.s
u/ff0d5708
bubmnunoreka
duznyeckre 1 XMUMHUYECKHE CBOMICTBA IHOK
BOJIbI https://m.edsoo.r
u/ff0d587a
bubnnoreka
Cocras ocHoBanwuii. Ilonsatne 00 LIOK
HHIUKATOpax https://m.edsoo.r
u/ff0d59e2
Bopna xak pactBopuTens. Bbubnmnoreka
HackinenabIe 1 HCHACHIIIICHHEIC IHOK
pacTBOpbl. MaccoBas 10JIs1 BEIecTBa https://m.edsoo.r
u/ff0d5b40

B pacTBOpe




[IpakTuyeckas padora Ne 5 o teme bubnmnoreka
«IIpuroroBieHue pacTBOpPOB ¢ HOK
OIpeeNEHHON MaCCOBOU J10JIeH https://m.edsoo.r
PacTBOPEHHOIO BEILIECTBA» u/ff0dSeba
bubnuoteka
Kontponbnas pabota Ne2 o teme HOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.r
u/ff0d6342
bubnmnoreka
OKcuapl: COCTaB, KiIacCuUKaIus, IHOK
HOMEHKJaTypa https://m.edsoo.r
u/ff0d664e
ITonyuyenune 1 XuMHUYECKHE CBOMCTBA brbmmorexa
KHCIJIOTHBIX, OCHOBHBIX 1 thtOp£< Jimedsoo.r
aM(pOTEpPHBIX OKCHIOB WEf0d664e
bubnmnoreka
OcHoBaHusI: cOCTaB, Kinaccuduxarms, HOK
HOMEHKJIATypa https://m.edsoo.r
u/ff0d67ca
bubnmnoreka
[TonyuyeHne u XMMUYECKHE CBOMCTBA HOK
OCHOBAaHUU https://m.edsoo.r
u/ff0d67ca
bubnmnoreka
Kucnotsl: cocras, kinaccuduxarmus, HOK

HOMEHKJIaTypa

https://m.edsoo.r
u/ff0dfee2




Bbubanoreka

[Tony4yeHne n XUMHYECKUE CBOMCTBA ILHOK
KUCJIOT https://m.edsoo.r
u/ffOdfee2
Conu (cpennue): HOMEHKIATypa, bubmorexa
CHoCcOOBI NOJTYYEHUS, XUMUUECKUE HOK
cBOHCTEL https://m.edsoo.r
u/00ad9474
[Tpaktuyeckas padora Ne 6. Peenue bubnuorexa
OKCIIEPUMEHTAIbHBIX 32129 110 TEME LHOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX https://m.edsoo.r
COCTUHEHUIN) u/00ad9b7c
bubnmnoreka
I'eneTnyeckas CBA3b MEXAY KJIaCCaMU IHOK
HEOPraHWYECKUX COCAUHEHUIN https://m.edsoo.r
u/00ad9as50
bubnmnoreka
OO6o6uieHne ¥ cUCTEMaTU3alUs LIOK
3HaAHUHN https://m.edsoo.r
u/00ad9cb2
KonTtponbHast padora Ne3 o teme brbmorexa
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX HOK
CoeTHeHT" https://m.edsoo.r
u/00ad9ela
[TepBble MOMBITKU KJIAaCCU(PUKALIUU bubmorexa
HOK

XUMHYECKHX 31eMeHTOB. [loHsTHE O
Ipymnmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.r
u/00ad9ffa




[lepuoauueckuii 3aK0H U bubnuorexa
IIepuoanueckas cucrema HOK
XUMHUYECKUX 3jieMeHToB J[. 1. https://m.edsoo.r
Mennencena u/00ada52¢c
bubnuorexa
[lepuoapl, rpynibl, HOATPYIIILI HOK
https://m.edsoo.r
u/00adaS2c
bubnuoreka
Ctpoenue atomoB. CocTaB aTOMHBIX I[HOK
saep. M3oTonsl https://m.edsoo.r
u/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UeK bubmorexa
aToMOB 371eMeHTOB [leproanueckoit HOK
cucremsl JI. 1. Menneneena hitps://m.edsoo.r
u/00adabbc
XapakTepucTuKa XUMUYECKOTO bubnmnoreka
3JIEMEHTA 110 €r0 ITOJIOKEHUIO B HOK
Ilepunonnueckoii cucreme /1. U. https://m.edsoo.r
Menneneena u/00adag24
3nauenue [lepuoanueckoro 3akoHa bubnuoteka
JUISL pa3BUTHS HAYKH U NIPAKTUKU. [1. IIOK
N. MenneneeB — y4€HbIH, IEAAror U https://m.edsoo.r
TpakKJaHUH u/00ada96e
bubnuorexa
DJIEKTPOOTPULIATETLHOCTh AaTOMOB
HOK

XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.r




u/00adaab8

HNonnas xumuyeckas cBA3b

bubnuoreka
LHOK
https://m.edsoo.r
u/00adac34

KoBanenTHas IMOJIApHAaA XUMHUYCCKasd
CBA3b

bubmnoreka
IHOK
https://m.edsoo.r
u/00adaab8

KoBanenTHas HCIIOJISIPpHAaA
XUMHUYECCKasA CBA3b

bubmnoreka
IHOK
https://m.edsoo.r
u/00adaab9

CreneHp OKUCIECHUI

bubmnorexa
IHOK
https://m.edsoo.r
u/00adae28

OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

bubmnorexa
IHOK
https://m.edsoo.r
u/00adb076

OKHCIUTEIN U BOCCTAaHOBUTEIIN

bubauoreka
IIOK
https://m.edsoo.r
u/00adb076




KonTtponpsHas padora Ne4 mo teme

Bbubmanoreka

«CTtpoenue atoMa. XuMUUeCKast 1 HOK
https://m.edsoo.r
CBA3LY u/00adb486
Bubnuoreka
PesepBHbIil ypok. O0001ICHHE 1 1 IHOK
cucTeMaTu3alus 3HaHui https://m.edsoo.r
u/00adb33c
bubmanoreka
Pe3zepBHblii ypok. O6001IEHNE 1 1 I[HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.r
u/00ad9cb?2
bubanoreka
PesepBHelit ypok. O6001IeHNE U | LIOK
cUcTeMaTU3alus 3HaHu https://m.edsoo.r
u/ff0d61c6
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9 KUIIACC

A KoaudecTBO 9acoB
DJIeKTPOHHbIE
K JlaTa o
OHTPOJIb IH@PPOBbLIE
Tema ypoka Bce P IpakTu4ec HU3Yy4eH
HbIe oOpa3oBaTe/ibH
ro KHe padoTpl | HA
n padoThbI ble pecypchl
[lepuoauueckuii 3aK0OH. bubanoreka
[Tepnoguueckas cucrema 1 IHOK
XUMHYECKHX 31eMeHTOoB JI. H. https://m.edsoo.ru
MeHneneeBa /00adb59e
3aKOHOMEPHOCTH B bubnmnoreka
M3MEHEHUU CBOMCTB | HOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru
HIEPBBIX TPEX TIEPUOIOB /00adb6b6
bubmunorexa
Knaccudukanms u OK
HOMEHKJIATypa 1 1
copra cc ertec https://m.edsoo.ru
HEOPTraHWYECKUX B TB
p H /00adb7e2
. bubauoreka
Bunpl XuMHU4uecKou CBSI3HU U
HOK

TUTIBI KPUCTAJIIIMYCCKUX
peleéToK

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




KontponpsHas padora Nel mo
teMe «lloBTOpeHue u
yrayOieHne 3HAaHUMA
OCHOBHBIX pa3zesioB Kypca 8
KJ1acca»

Knaccudukanust XuMuaeckux bubmorexa
peaKIuii 1Mo pa3IuYHbIM HOK
https://m.edsoo.ru
NpU3HaAKaM /00adbeb0
ITonsiTue o ckopocTu bubnuorexa
XUMHYECKON PEaKLIHH. IHOK
IIoHsITHE O TOMOTCHHBIX B https://m.edsoo.ru
T€TEPOreHHBIX PEAKIUAX /00adbe9a
IloHsiTHE 0 XUMHUYECKOM
paBHOBecuH. DaKkTOpHI, bubnuoteka
BIIMSIIOIIME HA CKOPOCTH HOK
XUMUYECKON PEAKLUU U https://m.edsoo.ru
MOJIOKEHUE XUMHUYECKOTO /00adc28¢c
paBHOBECHUS
bubauoreka
OKHCITUTEITBHO- HOK

BOCCTAHOBUTCIIBHBIC PECAKITNN

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




Teopus 3AEKTPOIUTUYECKON

Bubmaunoreka

HOK
nucconuaru. CUIbHBIE U
cJ1a0bIe DIIEKTPOJIUTEI https://m.edsco.ru
p /00adcd68
Bbubanoreka
o HOK
HNounble ypaBHEHUS peaKnid
https://m.edsoo.ru
/00add448
XUMHAYECKHUE CBOUCTBA KHUCIOT
. bubmnoreka
1 OCHOBaAHUI B CBETE
o LHOK
IpeJICTaBIeHUH 00
S —— https://m.edsoo.ru
P /00add5ds8
TUCCOLIMAINT
XUMHYECKHE CBOMCTBA COJIEU Bubmnoreka
B CBETE MpeACTaBICHUM 00 LIOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru
JUCCOIUAIIN /00add8b2
bubanoreka
o LHOK
[lonsTue o ruaponuse conen
https://m.edsoo.ru
/00add9d4
Bbubnuoreka
O600menue n LIOK

cHCTeMaTHU3allus 3HaHU!

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




ITpakTrueckas padota Ne 1.

Bbubanoreka

«Pemenue HOK
https://m.edsoo.ru

AKCIIEPUMEHTAIBHBIX 3a]1a4» /00addbfa
KonTtponpsHas padora Ne2 mo bubnmnoreka
TeMe «DIEKTPOIINTHYECKAs IHOK
JHUCCOIMAIUS. XUMHUUYECKUE https://m.edsoo.ru
peakiuu B pacTBOpax» /00addecO
OO6m1as xapakTepucTuKa bubsmotexa
TaJIoOreHOB. XUMHUYECKHUE HOK

. https://m.edsoo.ru
CBOIICTBa Ha MMPUMEPE XJIOpa J00addfe?
XmopoBogopoa. ComsiHast bubnuoreka
KHCJIOTA, XUMUYECKHE HOK
CBOWCTBA, MTOJTYyYEHHUE, https://m.edsoo.ru
HpUMEHEHHE /00ade104
[TpaxTuueckast pabora Ne 2 o bubnuoteka
teme «llomydenune coysaHoM IHOK
KHCJIOTBI, U3y4eHUE €€ https://m.edsoo.ru
CBOMCTB» /00ade348




Brprunciienus o ypaBHeHUSIM bubnuorexa
XUMHYECKHUX PEaKUUi, eCIn HOK
OJUH U3 pEarcHTOB JaH B https://m.edsoo.ru
U30BITKE /00ade488
bubnuoteka
OO61mas xapakTepuCcTHKa HOK
snemeHToB VIA-rpymnmsl https://m.edsoo.ru
/00ade64a
ANOTpOITHBIE MOAU(PHUKAINN bubnmnoreka
cepsl. Haxoxienue cepsl u eé€ HOK
COCMHEHUH B IIPUPOJE. https://m.edsoo.ru
XUMHUYECKUE CBOMCTBA CEPhI /00ade64a
CepoBonoponi, CTpOECHHUE, bubmmotexa
(1)1/1331%01(1/1(3 U XUMUYECKHUE thtOpf Jimedsoo.ru
cponctsa /00ade802
Oxkcuppl cepol. CepHast bubnuoreka
KHCIJIOTa, PU3MUECKHE U HOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru
/00adea28

IIPUMEHEHHE




XUMHUYECKUE PEAKIIUU,
JIS)KAIIe B OCHOBE

bubnmnoreka
MPOMBIIIIEHHOTO CrIoc0o0a OK
MOJIYYEHUS CEPHOI KUCIIOTHI. 1
XUMHYECKOE 3arpsi3HCHUE hitps://m.ed500.1u
- 3arp /00adec8a
OKpYXKarollen cpebl
COCTMHEHUSIMU CEPBI
bubnmnoreka
Brrancnenue MmaccoBoit goiu HOK
BBIXOJ1a IPOAYKTA peakuu https://m.edsoo.ru
/00adec8a
OO61as xapakTepuCcTHKa
bubnmnoreka
3J1EMEHTOB VA-rpynmsl. A30T, OK
pacnpocTpaHeHuE B IPUPOJIE, 1
(H3nUecKre 1 XUMHIESCKHE hitps://m.eds00.ru
. /00adeea6
CBOICTBa
bubnmnoreka
AMMHuak, ero puznueckue u
. HOK
XUMHUYECKHE CBOICTBA,
o cHIe CHOHIE https://m.edsoo.ru
MOJTyYeHUE ¥ IPUMEHEHHU
e P /00adf004
bubnmnoreka
[TpaxTuueckast paborta Ne 3 o
HOK

teme «llonydyeHne aMmuaxa,
W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru
/00adf180




A30THas KHCIIOTa, e

Bbubanoreka

buznyecKkne 1 XUMHUYECKHe HOK
- https://m.edsoo.ru
/00adf306
Hcnonp3oBanue HUTPATOB U
COJIEl aMMOHHS B KQUECTBE bubnmnoreka
MUHEPATBHBIX YIOOPECHHIA. IHOK
XUMHUYECKOE 3arpsI3HEHHNE https://m.edsoo.ru
OKPY’KaroIllen cpebl /00adf518
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) bubnmmoreka
u ¢pocdopHas KUcioTa, HOK
buznyecKkue 1 XuMUYECKHe https://m.edsoo.ru
CBOICTBA, MOJTY4YECHHE /00adf68a
HcnonwszoBanue GocdaToB B bubnmnoreka
KauecTBe MUHEPAIbHBIX HOK
ynoOpeHuii. 3arpsi3HeHNe https://m.edsoo.ru
IpUPOHOIL cpenbl hochaTtamu /00adfc20
Yraepon, pacipocTpaHEeHHE B bubmorexa
HOK

npupoje, Gu3nYecKue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru
/00adfd9c




Okcuabl yraepojaa, ux

Bbubanoreka
¢du3nvecKkre 1 XUMHYECKHIE
. LHOK
CBOMCTBA. DKOJIOTHYECKHE
po0JIEMBI, CBA3AHHBIE C https://m.edsoo.ru
p ’ /00adfebe
okcusom yriepoaa (IV)
Bbubianoreka
. LHOK
YronpHasg KUCIOTa U €€ COJIU
https://m.edsoo.ru
/00ae006¢
[TpakTuueckast pabota Ne 4 o
" bubmanoreka
teme "[lomyuyenue OK
YTJIEKHUCIIOTO Ta3a. 1
KauecTBeHmas bed a https://m.edsoo.ru
4eCTBEHHAS KIS H
peaxit /002e027¢
KapOoHaT-1oH"
Bubmnoreka
[TepBoHauaNbHBIE TOHATHS 00 OK
OpPTaHMYECKUX BEIIECTBAX KaK 1
0 COCINHEHISX VIIChOA https://m.edsoo.ru
8 yHIepoa /00ae054¢
Bbubnnoreka
HOK

Kpemuuii u ero coenuHeHUst

https://m.edsoo.ru
/00ae080a




[IpakTuueckas padora Ne 5.

Bbubanoreka
Pemenue
HOK
AKCIEPUMEHTAIBHBIX 3a7a4 110
B . https://m.edsoo.ru
TeMe «Bakueimue
/00ae0bf2
HEMETAJLIBI ¥ UX COSIUHEHUS
Bubmanoreka
KonTponbHnas padora Ne3 no
o HOK
TeMe «Baxxueiimue
https://m.edsoo.ru
HEMETAJLJIBI ¥ UX COEIUHEHU
8 /00ae0e18
OO61as xapakTepuCTHKA
XUMHAYECKHUX DJIIEMEHTOB —
bubnuoreka
MeTaJuI0B. MeTtayummueckas OK
CBSI3b U MeTalandecKas I
.. https://m.edsoo.ru
KpHUCTaIJIN4YecKas peléTKa.
P P /00ac103e
dusuyeckue cBOMCTBA
METAJJIOB
XuUMHYECKHE CBONCTBA BubnuoTteka
METaJJIOB. IIOK
DNEKTPOXUMHUYECKUH psift https://m.edsoo.ru
HaIPsHKEHUN METaIOB /002e1156




O0611me crnocoObl MoTydeHUst

MeTaiutoB. CILIaBhbI. bubnuoreka
Brluucnenus no ypaBHEHUAM HOK
XUMHYECKHUX PEaKIui, eciu https://m.edsoo.ru
OJIMH U3 PEareHTOB COAECPKUT /00ael156
MIPpUMECH
bubnuoreka
ITonsiTue o xoppo3uu IHOK
METaJJIOB https://m.edsoo.ru
/00ae1278
bubnuoreka
OK
[Ilenounble METATIIBI 1
https://m.edsoo.ru
/00ae14b2
bubnuoreka
OKcuabl U TUAPOKCHIBI HOK
HATpUs U KaJIUA https://m.edsoo.ru
/00ae14b2
bubnuoreka
[[lenoyHo3eMeENbHBIE METATIIBI ITOK
— KaJblIMHA U MarHui https://m.edsoo.ru
/00ael5e8
bubnunoreka
Baxueiinme coequHeHUA ILHOK

KaJIbIHS

https://m.edsoo.ru
/00ael5e8




0O0001EeHuEe 1
CHCTEMAaTHU3alMs 3HAHUH

bubnmoreka
JX€cTkocTh BOABI U CIIOCOOBI HOK
€€ yCcTpaHEeHHUst https://m.edsoo.ru
/00ae1886
bubnuoreka
[IpakTuueckast padora Ne 6 o
I HOK
teme '"KECTKOCTh BOABI U
.. " https://m.edsoo.ru
METO/Ibl €€ yCTpaHEHUs 10021 2c8
bubnuortexa
AnroMuHUH HOK
https://m.edsoo.ru
/00aelc64
bubnuorexa
AmodorepHble cBOMcTBa IHOK
OKCHJa ¥ TUAPOKCHIA https://m.edsoo.ru
/00aelc64
bubnuorexa
K
Kenezo Ho
https://m.edsoo.ru
/00ae1d86
bubnuoteka
OKcuabl, THAPOKCUIBI U COJIH IIOK
xenesa (II) u xxenesa (I1) https://m.edsoo.ru
/00ae35e6

O060061EHNE U
cUCTeMaTHU3anus 3HaHUN




[IpaxkTuueckas padora Ne 7.

Bbubanoreka
Pemenue
HOK
HKCIIEPUMEHTANIbHBIX 33/1a4 0
B . https://m.edsoo.ru
TeMe «BaxHenIe MeTauisl U
/00ae3de8
UX COEIUHEHUI -
Brluucnenus no ypaBHEHUSIM
XUMHYECKUX peaKIui, eciiu
Bubianoreka
OJINH U3 PEareHTOB JaH B OK
M30BITKE U COJAEPKUT s
B https://m.edsoo.ru
npuMmecu. Beruncienns
P . /00ae1750
MacCOBOH JOJIM BEIXOJ1a
MPOJIYKTa Peakluu
O06o061IEHNE U
cucTeMAaTu3aIusg 3HaHUI
KonTponbnas padora Ne4 no
TeMe «Baxuelnine MeTaiisl 1
UX COCINHEHUI»
Bubnuoreka
BemectBa u maTepuansl B OK
MMOBCETHEBHOM KU3HU 1
https://m.edsoo.ru
yeJoBeKa
/00ae3f50
XHUMHUUYECKOE 3arps3HEHUE bubnuotexa
OKpYKaroIleH cpebl HOK




https://m.edsoo.ru

/002e4270
bubnmoreka

6 | Poab xumuu B penieHun 1 LHOK

5 | DKOJOTHYECKHUX MpobdIeM https://m.edsoo.ru
/00ae4270
bubnuortexa

6 | PesepsHblii ypok. O6001IICHNE | [HOK

6 | u cucremMaTu3anus 3HAHUN https://m.edsoo.ru
/00ae0d0Oa
bubnuorexa

6 | PesepsHblii ypok. O000LIEHNE | [HOK

7 | W cucTemMaTu3auuvs 3HaHUI https://m.edsoo.ru
/00adb33c
bubnuorexa

6 | PesepBHbIil ypok. O60011€HNE | LIOK

8 | u cucremaruzanus 3HaHUI https://m.edsoo.ru
/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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