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HOSCHHUTEJIBHAA 3AIIMCKA

IMporpaMMa 1O XMMHH HAa YPOBHE OCHOBHOTO OOINEro oOpa30BaHHs COCTABJIICHA HAa OCHOBE TpPeOOBAHHH K
pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTe/IbHON MPOrpaMMBl OCHOBHOTO OOIIETO 00pa30BaHMs, MPEACTABICHHBIX
B ®I'OC 00O, a Tarke Ha ocHOBe (eaepanbHO paboucd mporpamMMbl BOCIUTAHUA U € VIETOM KOHLCHIIUH
MpenoaaBaHusl YaeOHOro npeaMera «XuMus» B 00pa3oBaTebHBIX oprann3anusax Poccuiickoit Genepanum.

[Iporpamva mo xumum HAET MPEICTABICHUE O LENAX, OOMmEH cTparernd OOYYCHHS, BOCHHMTAHHS W Pa3BUTHS
0o0yJaroIuxcsl CPEeACTBAMHU yUeOHOro MPEAMETa, YCTAHABIMBACT OOA3aTCIBHOC MPEAMETHOE COJCPIKAHUE,
MPEeAyCMaTPHUBACT PACIPEACICHUE €ro Mo KJIaccaM M CTPYKTYPHPOBAaHHE IO pasfeiaM M TeMaM MPOTpaMMBI IO
XUMHH, ONPEACIAET KOJWYECTBEHHBIE M KAUECTBEHHBIC XAPAKTEPHUCTHKH COACPKAHHUA, PEKOMEHAYEMYIO
MOCJICAOBATCIBHOCTh M3YUCHUS! XUMUU € YIETOM MEKIPEAMECTHBIX U BHYTPHIIPSIMETHBIX CBSI3CH, JIOTHKH YISOHOTO
MPOLIECCa, BO3PACTHBIX OCOOCHHOCTCH OOVYAIOIIMXCS, OMPEICTSACT BO3MOXKHOCTH MpPEAMETa AN PCaTH3aLMH
TpeOOBAaHUI K PE3ymbTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTeNbHON MPOTPaMMEI HA YPOBHE OCHOBHOTO OOLIETO
oOpazoBanHMs, a TaKKe TPEOOBAaHHI K pe3yiabrataM OOYUYCHHS XMMHH Ha YPOBHE LIEJICH H3YUYCHHS TNPEAMETa U
OCHOBHBIX BHJIOB VIeOHO-TIO3HABATCIBHOMN JCATECIBHOCTH OOYUAIOIIETOCS 0 OCBOCHHIO YYCOHOTO COACPIKAHMSL.

3HAaHUE XUMHH CIIY:KAT OCHOBOW I (DOPMHPOBAHHUS MHUPOBO33PCHHS OOYYAIOMICTOCsS, €ro MPSACTABICHUN O
MaTCpPHATBHOM  CIUHCTBE MHPA, BLKHYIO pOIb UrparoT (QOpMUpPYEMBIE XHMHEH MPCACTABICHHUS O
B3aUMOITPEBPALICHNUAX DHEPTUH W 00 SBOMIOLMH BEINCCTB B MPHUPOAC, O NYTIAX PEIICHHS T[NTOOATBHBIX MPodiIeM
YCTOHYHMBOTO PA3BUTUS YCIOBCUCCTBA — CHIPHCBOM, DHCPTCTUUCCKOM, MHINCBOM M JKOJOTHUCCKON OC30MaCHOCTH,
MpoOIEM 3APABOOXPAHCHHSI.

HM3yucHue xumumn:

CHOCOOCTBYET peATU3ALMH BO3MOKHOCTCH ISl CaMOpPasBUTHA H (HOPMHPOBAHUS KYIBTYPHl JTHIHOCTH, €€ OOLICH U
(PVHKLHOHATBHOH IPAMOTHOCTH;

BHOCHUT BKIaJd B (OPMHPOBAHHEC MBIIUICHUS W TBOPYCCKHX CIOCOOHOCTEH OOYYAIOIIMXCS, HABBIKOB HX
CaMOCTOATETBHOH YUCOHOH ACATCITBHOCTH, SKCIICPHUMEHTAIBHBIX H UCCIICA0BATCIBCKUX YVMEHIH, HEOOXOANMBIX KaK B
MOBCCAHCBHOMW JKU3HH, TaK U B IPO(ECCHOHATEHOHN ACITCIbHOCTH,

3HAKOMHT CO CIICHH(UKON HAYIHOTO MBIIUICHHUS, 3aKIaIbIBACT OCHOBBI LICJIOCTHOTO B3I/ HA CAMHCTBO NPUPOIBI U
YENOBEKA, SBIIETCS OTBCTCTBCHHBIM 3TAoM B (POPMHUPOBAHHH €CTECTBCHHO-HAYYHOU I'PAMOTHOCTH O0YUAFOLINXCS;

CHOCO6CTByeT (I)OpMI/IpOBaHI/IIO LCHHOCTHOTO OTHOINCHUA K CCTCCTBCHHO-HAYYHBIM 3HAHUAM, K MPUPOAC, K UCIIOBCKY,
BHOCHT CBOU BKJIQJ] B 3KOJIOTHUCCKOS 00Pa30BaHKUES OOYUIAIOIIHXCS.

JanHble HanpaBneHUs B 00YUCHHN XHUMHUH 00eCIIeUnBAIOTCA Cre(HKoi coaepxianns y4eOHOTO IpeaMETa, KOTOPBIHA
ABISICTCSL TICJArOTMYCCKU AJalTHPOBAHHBIM OTPaXKCHHEM Oa30BOW HAyKH XWMHH Ha OMPEACICHHOM JTame e
PasBUTHIL

Kypc xumun Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS OPHCHTHUPOBAH HA OCBOCHHE OOYYAFOIIUMUCS CHCTCMBI
MIEPBOHAYAIBHBIX MOHATUM XUMHUH, OCHOB HEOPraHMYECKOW XMUMHH U HEKOTOPBIX OTACIBHBIX 3HAUMMBIX MOHATUN
OPTaHUYECKON XUMUU.

CtpykTypa COACpsKaHHUS MPOrPAMMBI MO XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAXOJAa K €€ HM3YYCHHIO.
ComepkaHUC CKIAABIBACTCS M3 CHCTCMbI MOHSATHH O XHMHUYCCKOM 3JICMCHTC M BCIICCTBE M CHUCTCMbBI MOHSTHH O
XUMHUCCKOH peakiuu. O0¢ 3TH CHUCTEMbI CTPYKTYPHO OPTaHH30BAHBI MO MPUHLMITY TOCICAOBATSIBPHOTO PA3BHTHS
3HAHUU HA OCHOBE TEOPETUUICCKUX MPEICTABICHUI Pa3HOTO YPOBHSL:

— ATOMHO-MOJICKYJIAPHOIO YUCHHA KaK OCHOBBI BCCT'O CCTCCTBO3HAHUA

— Iepuoamucckoro 3akona Jl. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMUH,
— YyUCHUA O CTPOCHUHN aTOMa U XUMHYICCKOH CBA3H,

— OPEACTABICHHUHA 00 3MCKTPOIUTHUYCCKON JUCCOLHALINN BEIIECTB B PACTBOPAX.

TeopeTuueckue 3HAHUSA PACCMATPHUBAIOTCS HA OCHOBE SMIHPHUYCCKH IONYYCHHBIX W OCMBICICHHBIX (PakToB,
Pa3BHBAIOTCS MOCICAOBATEIBLHO OT OJAHOTO YPOBHS K APYTOMY, BBITTOMHS (GYHKINHU OOBICHEHHS H MPOTHO3UPOBAHHUS
CBOMCTB, CTPOSHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOTYUYECHHS H3Y4acMBbIX BEINECTB.

OcBocHue mporpaMMbl MO XUMHH CHOCOOCTBYET (POPMHUPOBAHHIO MPCICTABICHUS O XHUMHYCCKOH COCTAaBILIOIICH
HAYYHOU KapPTHHBEI MHPa B JIOTHKE €€ CHCTEMHOW NMPUPOIBL, ICHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHHIO U METOJaM
MO3HAHUS B Hayke. M3ydeHWe XHMMHH NPOUCXOJUT € NPHUBICUYCHHUEM 3HAHUH M3 paHee H3YUCHHBIX YYCOHBIX
mpeameToB; «Oxpyskaromuii mup», «buonorus. 5-7 knacce» u «®@uzuka. 7 Kmaccey.

IMpu u3yucHUN XUMUK TPOUCXOAUT (POPMHUPOBAHKUE 3HAHHUL OCHOB XHMHYCCKON HAYKH KaK OOJIACTH COBPEMECHHOTO
CCTCCTBO3HAHUS, MTPAKTHUYCCKON ASATCIBPHOCTH YSI0BEKA M KAK OJHOTO M3 KOMIIOHCHTOB MHPOBOM KYJIBTYpHI. 3a1aua
yUeOHOrO MPEAMETA COCTOUT B (POPMHPOBAHHMM CHUCTEMbl XUMHUYCCKUX 3HAHUN — BAKHCHIIMX (DAKTOB, MOHSTHIA,
3aKOHOB M TCOPCTHUCCKUX TMOJIOKCHHH, JOCTYIHBIX O0OOIICHUH MHPOBO33PSHUYCCKOrO XAPAKTEePa, S3bIKA HAYKH, B



MPUOOIICHHY K HAYYHBIM METOJAM MO3HAHHUS MPH U3VUCHHH BEIIECCTB M XMUMHUYCCKUX PECaKUMi, B (POPMHUPOBAHUH U
Pa3BUTHH IMO3HABATCIBHBIX YMCHHU W WX NMPUMCHCHHHM B YUCOHO-TIO3HABATCIBPHOH H YUeOHO-HCCIIEAOBATEIbCKOM
JCATEIBHOCTH, OCBOCHHUH MPABHI OE30MACHOT0 0OPAILICHNUS C BELICCTBAMHY B [IOBCCIHCBHOMN KU3HHL.

[Tpn n3yvyeHNN XUMHN Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHus BAXKHOC 3HAUCHHE MPUOOPETH TAKHE LETH, KaK:

— (dopmupoBaHHE HHTC/UICKTYAJBHO PA3BHTONH JIMYHOCTH, TOTOBOM K CamMO0Opa30BaHHIO, COTPYAHHYCCTBY,
CaMOCTOSITCIFHOMY MPHHSITHIO PCIICHUH, CTOCOOHOH aJanTHPOBAThCS K OBICTPO MEHSFOIIUMCS YCIOBUSAM KU3HH,

— HAMPAaBJACHHOCTh OOYUYCHHUS HA CHCTCMATHUCCKOE MPHOOIICHHE O0YUAROIIUXCS K CAMOCTOITSIbHON MTO3HABATEIBHON
JCATCIBHOCTH, HAYYHBIM METOMAM TIO3HAHUS, (POPMHUPYFOIIUM MOTHBALIHIO H PA3BUTHE CIIOCOOHOCTESH K XUMHUH,

— 00eCIICUCHUE YCIOBHH, CHOCOOCTBYIOIUX MPUOOPECTCHUIO O0YYArOIIUMUCS OMbITA PA3HOOOPA3HOW ACATCIBHOCTH,
TO3HAHKWA W CaMOIIO3HAHHA, KIIOYCBBIX HABBIKOB (KHIO‘{CBLIX KOMHGTCHHHﬁ), HUMCHOIIUX YHUBCPCAIBHOC 3HAYUCHUC
AJId PA3TUIHBIX BUAOB ACATCIIBHOCTU,

— thopmupoBanue 00MIEH (GYHKIHMOHATBHON U SCTCCTBCHHO-HAYYHOH IPAMOTHOCTH, B TOM YHC/IC YMCHHH OOBSCHATH U
OLIEHUBATh ABJICHUA OKPYKAIOLIET0 MUPA, UCIIOIb3Y4 3HAHUS U OMBIT, IOJIYUYECHHBIEC TIPU U3YICHUN XUMUH, TPUMEHATD
MX MPY PEIICHUH MPOOJIEM B TIOBCSTHCBHOM KU3HU U TPYIOBOH ACITCIBHOCTH,

— (dopMUpOBaAHKE Y OOYYAIOIIMXCS TYMAHUCTHICCKUX OTHONICHHM, MOHUMAHUS NEHHOCTH XUMHYCCKUX 3HAHUH IS
BBIPAOOTKH SKOJOTHUYESCKH LICJISCOOOPa3HOrO MOBSACHHUS B OBITY M TPYAOBOH JCATCIBHOCTH B LICJISAX COXPAHCHHS
CBOETO 3J0POBbsI U OKPY>KAOLEH TPUPOAHOU CPEABL;

— pa3sBHTHC MOTHBALMH K OOYUYCHHIO, CIIOCOOHOCTCH K CAMOKOHTPOIIO W CAMOBOCIIHTAHHMIO HA OCHOBE YCBOCHHSI
OO0IIEYCTIOBCUCCKUX TICHHOCTCH, TOTOBHOCTH K OCO3HAHHOMY BBHIOODPY MPO(WIS ¥ HANMPABICHHOCTH AAJTbHCHINETO
0oOyUCHUSI.

OOG1mee Yncio YacoB, OTBCASHHBIX TS M3YUCHHUS XUMUH HA YPOBHE OCHOBHOTO OOIIETo 0Opa3oBaHus, coCcTaBmsaeT 136
4acoB: B 8 kyacce — 68 uacos (2 yaca B Hene10), B 9 kimacce — 68 uacos (2 yaca B HEACIO).

COJEPKAHUE OBYUEHUA
8 KUIACC
IleppoHauanbHbIe XUMHYECKHE OHATHS

IMpeamer xumun. Poas XuMuH B SKU3HU YCIOBCKA. XUMUS B CHCTEME Hayk. Tena u Bemectsa. Pusnucckue cBOMCTBA
BCIICCTB. ArperarHoe COCTOstHHE BeiiecTB. lloHaTHE O METOAAX MO3HAHUS B XUMUU. YHCTHIC BEIICCTBA U CMECH.
CrniocoOrl pazaesicHus cMeceH.

ATOMLI U MOJICKYJIBL. XHAMHAYCCKHAC DIICMCHTHI. CI/IMBOJ'ILI XUMHYCCKHUX DJICMCHTOB. HpOCTbIe U CJIOZKHBIC BCIICCTBA.
ATOMHO-MOJICKYJISIPHOC VUCHHE.

Xumrueckas (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX 3ICMCHTOB. 3aKOH IOCTOSHCTBA COCTAaBa BCIIECTB.
OrnocurempHas atomHas Macca. OTHocHTenTbHAS MOJEKYIApHas Macca. MaccoBast OIS XMMHUYECKOTO 3IEMEHTA B
COETUHECHHH.

Kommuectrso Bemectsa. Moxe. Momspras mMacca. B3anMOCBS3b KOJIHMYECTBA, MAcChl M YHCTA CTPYKTYPHBIX €IHHHI]
BemiecTBa. Pacuétel o opMyiaM XUMUICSCKUX COCAUHCHUH.

Ou3riyeckne 1 XUMHUYCCKUC SBICHHA. XUMHYCCKAs PEaklusd M € MPH3HAKHA. 3aKOH COXPAHCHHUS MACChl BCINCCTB.
Xumrueckue ypapaeHus. Knaccndukanys XUMHICCKUX PEaKi (COCIUHCHUS, PA3OKCHHS, 3aMCIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XHMHYCCKOW MOCYAOH, mpasuiamMu paboTel B 1ab0OpaTopuu v MpuéMaMu OOpaInCHuUsI ¢ 1ab0paTOPHbIM
000pyJOBaHHEM, M3YUCHHC W OMUCAHHC (DPU3UUCCKHUX CBOMCTB OOPA3OB HCOPraHHYCCKUX BCINCCTB, HAOMIOACHHCE
¢du3ndeckux (IIABICHHEC BOCKA, TATHHC JbJA, PACTHPAHHC caxapa B CTYNKS, KUNCHHC M KOHACHCALMS BOJBI) U
XUMHUYCCKHUX (TOPCHUE CBCYHM, MPOKAJUBAHHEC MCIHOH MPOBOJIOKH, B3AUMOJACHCTBHE MENA C KHUCIOTOH) SIBICHUL,
HaOMIONCHHE W OIMUCAHUE NPH3HAKOB MPOTCKAHHS XUMHUYCCKHX peakiui (pasmolkeHHE caxapa, B3auMOACHCTBHC
CCPHO# KHCIIOTHI C XJIOpUAOM Oapusi, pasnoxenue ruapokcuaa meau (II) mpu HarpeBaHuH, B3aUMOJCHCTBHC JKENE3a C
pactBopom comu meau (II), usyueHme cnocoOOB pasmeiacHHUsT CMECCH: ¢ MOMOIIBK) MArHuTa, (UIBTPOBAHUC,
BBIMAPHUBAHHUE, AUCTHIULALMSA, XpoMaTtorpadus, MPOBEICHUE OYHUCTKH MOBAPCHHOU COMH, HAOMIOJACHHE H OIMCAHHC
PE3yIBTATOB MPOBCACHHSI OMNBITA, WJUIFOCTPUPYIOIICTO 3aKOH COXPAHCHHS MAcChl, CO3MAHHC MOJCICH MOJICKYI
(ImapocTepKHEBHIX).

Basueiiiue NpEACTABHTEC/IH HEOPraHUYECCKUX BCLIECCTB

Bozayx — cmech razos. Cocrtas Bozayxa. Kucnmopoa — snemeHT um mpoctoe Bemectso. HaxokaeHue kucmopona B
npupoae, pusnueckue U XumMuueckue cBoictBa (peakumu ropenwms). Okcumsr. [lpuvenenue kucmopona. CriocoObr



MOJIYYCHUS KHUCAOpoda B Jjaboparopuu u mpomeiiicHHOCTH. KpyroBopor kuciaoposa B mpupoae. O3oH —
AUTOTPONHAS MOAU(DHKAIUS KUCTIOPOIA.

TennoBoit 3PdeKT XHUMHUUCCKOW PEaKLIUH, TCPMOXUMHUCCKUC VPABHCHMS, OK30- U JHAOTCPMHUYCCKHE PCAKLIUH.
TomnmBo: yrons 1 MeTaH. 3arps3HCHHE BO3AYXa, YCUICHHE MAPHUKOBOro 3G eKTa, pa3pyLICHHE 030HOBOTO CIIOSL.

Bonopon — anemeHT 1 npoctoe BemectBo. HaxoxkaeHue Bogopoaa B npupoae, PU3MIecKue H XUMUYCCKHIE CBOWCTBA,
MPUMEHEHHUE, CIocoObl monyueHus. KucnoTs u comu.

Moasipabiii 00bEM Ta30B. PacuéThl 0 XUMUYCCKUM YPABHCHUSIM.

Ousmuccknue cBoiicTBa BOAR. Boma kak pacteopurtenb. PactBoprl. HachImEHHBIC W HCHACHIICHHBIC PACTBOPHI.
PactBopumocTs BemecTs B Boge. MaccoBas [0 BEIIECTBA B pacTBope. XUMHUECKHE CBOMcTBa BoAbl. OCHOBaHUS.
Ponb pacTBOpPOB B mpUPOAC U B KHU3HU 4eI0BeKa. KpyroBopor BoAbl B mpuponae. 3arpsi3HCHUC MPUPOJHBIX BOJ.
OxpaHa 1 0OYHUCTKA MPUPOIHBIX BOJ.

Knaccupuramms weopranmiaeckux coeauneruit. Oxcuapl. Knaccudurarms okcumos: cojeodpasyroniue (OCHOBHBIC,
KHCOTHBIE, am(poTepHbie) u HeconeoOpaszyiomue. HomeHknarypa oxcunos. duznveckne U XUMHYCCKHE CBOHCTBA
okcuaoB. [TonydueHne okCHuIoB.

OcnoBanust. Knaccuduxaipst OCHOBaHHI IIEMIOYM W HEPACTBOPHUMBIC OCHOBaHHUs. HoOMEHKIaTtypa OCHOBaHHH.
Du3MIeCKUe U XUMHICCKUC CBOMCTBA OCHOBaHUH. [loayucHIe OCHOBAaHMIA.

Kucnorer. Knaccuduxamust kucmor. Homenknarypa kucinor. DU3HUCCKHE W XUMHUYCCKHUE CBOUMCTBA KHCIOT. Psia
axrusHocTH MeTauioB H. H. bexerosa. [lomyucHne kucmor.

Comu. Homenknarypa concii. @usnueckue u xumuieckue cBoiictea cosieil. [lonyuenue coei.
I'eHeTHyeCcKas CBA3b MCXKAY KJIacCaMU HCOPraHUICCKUX COC,Z[I/IHGHI/II\/'I.
Xumuueckuii Ixcnepumenm:

KQYCCTBCHHOC ONMPEACICHHUES COACPIKAHUS KUCIOPOAA B BO3AYXE, MONYUCHUE, COOUPAHUS, PACTIOZHABAHUC W U3YUCHHC
CBOHICTB KHCIOpPOAa, HAOMIOACHHUE B3aUMOJCHCTBHS BCLICCTB C KHUCIOPOAOM U VYCJIOBHS BO3HHUKHOBCHHS H
MPEKpaIICHUS TropeHus (MOKapa), O3HAKOMIICHHE ¢ OOpaslamMH OKCHAOB M OINKWCAHHEC HX CBOWCTB, MOJYYCHHUE,
coOupaHue, Pacro3HABAHUE U U3YUCHHUC CBOMCTB BOAOPOAA (TOPSHHUEC), B3AMMOACUCTBUE BOIOPOIA C OKCHIOM MCIH
(II) (BO3MOKHO HCIOJB30BAHUE BHACOMATCPHAIOB), HAOMIOACHHEC OOpPA3LOB BCIICCTB KOJUYSCTBOM | MOJIb,
WCCNICA0BAHNE OCOOCHHOCTCH PACTBOPSHHS BEIICCTB C PA3NMYHON PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C
OTNPSACIEHHON MAacCOBOM J0JCH PacTBOPEHHOTO BCIICCTBA, B3aMMOJACHCTBHEC BOABI C METauiaMu (HATPHEM H
KaabIueM) (BO3MOKHO WCIMO/Ib30BAHUC BHACOMATCPHANIOB), HCCICIOBAHHEC OOPA3LOB HCOPTraHUYCCKUX BEIICCTB
Pa3IUIHBIX KJIACCOB, Ha6J'IIO,Z[eHI/Ie U3MCHCHUA OKpPaCKU HMHAUKATOPOB B PacTBOpax KHUCIIOT U H.[G.]'IO‘IGI\/'I, HU3YyUCHHUC
B3anmoacicTBus okcuaa meau (1) ¢ pacTBOpoM CEpHOM KUCTOTHI, KUCIOT ¢ META/IAMH, PCAKIHM HCHTPATH3ALNH,
TIOJIVICHUC HEPACTBOPUMBIX OCHOBAHHH, BBITCCHCHHEC OTHOTO MCTAIAa IPYTHM M3 PacTBOPA CONH, PCIICHHC
OSKCIICPUMCHTAIPHBIX 3a4a' IO TCMC «BakxHeHIIME KI1acChl HCOPraHUICCKUX COCﬂHHGHHﬁ)).

Hepuoanyecknii 3axon u Ilepuoanyeckas cuctema xumudeckux iemeHtoB . U. Menneneesa. Ctpoenne
ATOMOB. XHMHYECKAs CBA3b. OKHCJ'IHTe.]'lbHO-BOCCTaHOBHTeJIbeIe peaKkuauu

[lepBbic mOMBITKH KnaccH(PUKAMHA XUMHYCCKHUX 3MeMeHTOB. [loHATHE 0 rpymmax cXOIHBIX 3JEMEHTOB (IETIOYHEIC U
[ICTOYHO3EMEIBHBIC MCTAIUIBL, TAJIOTCHBI, HHEPTHBIC Ta3bl). IEMEHThI, KOTOPbIC 00pasyioT aM(pOTCpHbIE OKCHABI U
THIPOKCHIEL.

Ieproanucckumii 3akoH. [lepnoamaeckas cucrema xuvuieckux 3meMeHTOB [, . Menaenceesa. KopoTkoneprnoanas u
pmuaHoniepuogHas Gopmer [lepuogudeckoii cuctemsbr xumuueckux 3aemeHtoB J|. M. Mengeneesa. Ilepuonsr u
rpymmsl. QU3HYCCKUA CMBICT TOPIAKOBOTO HOMEPA, HOMEPOB IIEPHUOAA U TPYIIIIHI IICMCHTA.

Crpoenue aromos. Coctas atoMHbIX siaep. M3otonsl. nekrpoHsl. CTPOSHUE 3IEKTPOHHBIX 000JI0UEK ATOMOB MEPBBIX
20 xumuueckux snemeHToB [leproamuacckoii cuctemer [. Y. Mennencesa. XapakTepuCTHKa XUMIYCCKOTO SIICMCHTA
o ero nonoxkeHuro B [leproamucckoii cucteme . . Menaemcesa.

3aKOHOMEPHOCTH U3MCHECHHS PAIUYCa ATOMOB XUMHICCKHIX 3JICMCHTOB, MCTALTHICCKAX U HEMCTAIIMYCCKIX CBOHCTB
IO TPYIIaM U IEPHOAaM.

3naucHue [lepuoauueckoro 3axona u Ilepuoauueckoll CHCTEMBI XHMHYCCKHX 3JICMEHTOB I Pa3BUTHS HAYKH U
mpaxTuku. [l U1. Menaenees — yuéHbIN U rpaykTaHMH.

Xumudeckast cBsa3b. KoBajeHTHast (MOMSIPHAS W HEMOMSPHAS) CBSI3b. JJICKTPOOTPULATSIBHOCTh XUMHUUYCCKHUX
sneMeHTOB. MoOHHAS CBS3b.

Creneup  okucicHus. OKHCIUTEIBHO-BOCCTAHOBHUTEILHEBIC pcaKkmuu. HpOLIGCCbI OKHCJICHHUA MW BOCCTAHOBJICHH.
OKUCINTETH U BOCCTAHOBUTCIIH.

Xumuueckuii IKcnepumenm:



H3yUYCHHE 00Pa3LoB BELICCTB METAIIOB M HCMETAIIOB, B3AUMOACHCTBHE THAPOKCHAA LIMHKA C PACTBOPAMH KHCIOT U
LICJIOUCH, MPOBEACHUE OIBITOB, WLTFOCTPUPYIOIINX MPUMEPBI OKUCITUTESIbHO-BOCCTAHOBUTEIBHBIX PEAKIHE (TOPCHUE,
PCAKIINU PA3I0KCHHSL, COCTUHCHUS).

Mexcnpeomemnusie ceszu

Peannsaupm MCKITPCAMC THBIX CBA3CH Opu U3YUCHUU XUMHUU B 8 xmacce OCYHCCTBIIACTCA 1UCPC3 HCIIOJIb30BAHUC KaK
O6H.[I/IX CCTCCTBCHHO-HAYIHBIX HOHHTI/II\/'I, TaKk H HOHHTI/II\/'I, ABIAOIMUXCA CUCTCMHBIMU IJId OTACJ/IBHBIX HPCAMCTOB
CCTCCTBCHHO-HAYYIHOT'O LIUKJIA.

OO01He eCTCCTBCHHO-HAYYHBIC TOHATHS. HAYYHBIH (DAKT, THIIOTE3a, TCOPHS, 3aKOH, aHAIN3, CHHTE3, Kiaccupurarius,
[ PUOAUYHOCTh, HAOMIOICHHE, SKCIICPUMEHT, MOACTUPOBAHKE, H3MEPCHUS, MOJC/Ib, SIBICHHUE.

duznka: MaTcpus, aToM, 3ICKTPOH, NPOTOH, HCUTPOH, WOH, HYKIWI, H30TOMBI, PAAHOAKTHBHOCTB, MOJICKYJIA,
JJCKTPUUCCKHUM 3apsi, BEIICCTBO, TEIO, O0OBEM, arperatHoe COCTOSIHHUE BEIIECCTBA, ra3, (PU3MUYCCKUC BCIMYHHBI,
CAVHULIBI U3MEPSHHUS, KOCMOC, TUTAHETHI, 3BE31bI, COITHIIE.

buonorus: potocuntes, apixanue, duochepa.

I'eorpadus: armocdepa, rugpochepa, MHHEpaIbl, TOPHBIC MOPOABI, TOJC3HBIC HCKOMACMBIC, TOILTHBO, BOJHBIC
PECYPCHL.

9 KUIACC
BewecTBo H XUMHYeCKasI peaKLHs

Iepnoanueckuii 3axoH. Ilepuoamueckas cucrema xummaeckux 3mementoB J|. M. Menneneesa. CtpoeHne aTroMoB.
3aKOHOMEPHOCTH B HM3MEHCHHH CBOWCTB XMMHYCCKUX 3ICMCHTOB IMEPBBIX TPEX MECPHOAOB, KANHS, KaXbLUSI U HX
COEIUHEHHH B COOTBETCTBHH C TIOIOKCHHEM 371eMeHTOB B [leproandeckoii ciucteMe U CTPOSHHEM HX aTOMOB.

CtpocHue BeLIeCcTBA: BHIB XUMHUYCCKOH CBA3H. THIBI KPUCTATUIMYCCKHX PELIETOK, 3aBHCUMOCTh CBOMCTB BCILECTBA
OT THINA KPUCTAJUTHUECKOU PEIIETKYU U BUJA XUMHUYECKOH CBSI3U.

Knaccuduxanms v HOMEHKNATYpa HEOPraHHYSCKUX BCINECTB. XHUMHYCCKHE CBOMCTBA BEINECTB, OTHOCIIIUXCH K
Pa3INIHBIM KJIACCAM HEOPTaHUYECKUX COCAUHCHUM, FCHETHUECKAs CBA3b HEOPTAHUUECKHUX BELICCTB.

Knaccuduxanms XUMHYISCKUX PEakui MO Pa3TUIHBIM NMPU3HAKaM (IO YHCITY U COCTABY VYACTBYIOINUX B PEAKLIHH
BCIIECTB, MO TEINIOBOMY 3 deKTy, M0 M3MEHEHHUIO CTCTICHEH OKHCICHHSI XUMHUYCCKHX 3JIEMEHTOB, M0 0OPaTHMOCTH,
M0 VYACTHIO KaTaTH3aTopa). JK30- U SHAOTCPMHUICCKHEC PCAKIFH, TCPMOXUMHUCCKIC YPABHCHUSL.

[lonsatue o ckopoctn xmMmuueckol peakuuu. lloHsarre 00 0OpaTHMBIX M HEOOPATHMBIX XUMHYCCKHX PEAKLIHAIX.
Ilorsatrne 0 rOMOreHHBIX W TeTeporeHHeIX peakmusax. [lonarue o karammse. IloHATHE O XUMHYECKOM PABHOBECHHU.
®DaxTophI, BIXAIONINE HA CKOPOCTh XUMHUIESCKON PEAKIUN U TIOI0KEHHE XUMHUIECKOTO PABHOBECHS.

OKI/ICHI/ITCHbHO-BOCCTaHOBI/ITCHbeIC pCaKLII/II/I, SHCKTpOHHbIﬁ 6anch OKI/ICJ'II/ITCJ'ILHO-BOCCTaHOBI/ITCJ'IbHOI\/'I pCaKLII/II/I.
COCTaBJ'ICHI/IC ypa,BHCHI/Iﬁ OKHUCJIUTCIPHO-BOCCTAHOBUTCIBPHBIX pCaKLII/II\/'I C HUCIIOJb30BAHUCM MCTOAA 3J'IeKTpOHHOl"O
OamaHca.

Teopust 3ICKTPOAUTHYICCKON JUCCOLHALIMK, JJICKTPONUTBI W HEIJICKTPOIuThl. KaTHOHBI, aHUOHBI. MeXaHH3M
JUCCOIMAIIMN BEIICCTB ¢ PA3NMYHBIMU BHIAMH XUMHUYCCKOUW cBsizu. CrtemeHp auccormanmu. CHIBHBIC U CTa0bIC
3JCKTPOJIUTEL.

Peaknuu monHOro odmena. Yciaosus MPOTEKAHUA PEaKUUi HOHHOIO OOMCHA, TOJHBIC U COKpAIICHHBIE HOHHBIE
vpaBHeHmsl peaxuuii. CBOHCTBA KHCIOT, OCHOBAHHH U CONCH B CBETC NPCACTABICHHH 00 JNCKTPOTUTHYCCKOH
puccornarnun. Kadectsennsle peakiwn Ha HOHEL [lorATHE 0 rHApONN3E COMeElt.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPHCTALUTHYCCKHX PCIICTOK HCOPraHHYCCKHUX BCIICCTB — MCETAUIOB M HEMCETAUIOB
(rpadhura u anmasza), CIOKHBIX BEHICCTB (XJIOPUAA HATPHS), UCCICAOBAHUC 3aBUCHMOCTH CKOPOCTH XHMHUYCCKOH
PCaKIUHU OT BO3ACHCTBHS Pa3IHIHBIX (PAKTOPOB, UCCICIOBAHUC SNCKTPOIPOBOJHOCTH PACTBOPOB BELICCTB, MPOLECCa
JMCCOLMALIMN KUCIOT, MICTOYCH U CONCH (BO3MOXKHO HCIOJb30BAHHC BUACO MATCPHANOB), MPOBCACHHUC OIIBITOB,
WITIOCTPUPVIOIINX MPH3HAKK TNPOTCKAHUS pPEakuuil HoHHOro oOMeHa (0Opa3oBaHHME OCAAKA, BBIJCICHHC Trasa,
o0pa3oBaHKUE BOJBI), OMBITOB, WUTFOCTPHPYIOIIUX MTPUMEPHI OKHUCIHTEIPHO-BOCCTAHOBHUTE/IBHBIX PEAKLMi (TOPCHUE,
PCAKIIMH PA3TOKCHUSI, COCAMHCHHUS), PACIIO3HABAHIC HCOPTAHUYICCKUX BEIICCTB C MOMOLIBIO KAYCCTBCHHBIX PCAKLIMI
Ha UOHBI, PCIICHUC SKCIICPUMCHTAIBHBIX 3a4aY.

Hemerajibl u ux COCAHNHECHUSA

OOmas xapaktepuctuka ranoreHoB. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIe CTeeHH okucacHus. CTpoeHue u
(u3UUICCKHE CBONCTBA MPOCTHIX BELICCTB — FAJIOTCHOB. XUMHUYCCKUAC CBOMCTBA HA MPUMEPE XJI0pa (B3aMMOACHCTBHE C
MeTalIaMH, HEeMeTa/ulaMy, menodamu). Xmoposogopox. ConsHas KHCIOTa, XMMHYCCKHC CBOWMCTBA, MOJTYYCHHUC,



npuMeHeHHe. JleficTBrE XIopa U XJIOPOBOIOPOAa HAa OPTraHU3M 4eJI0oBeKa. BaskHeHIe XIOPHIBI M MIX HAXOXKACHHE B
TIPUPOJE.

Obmas xapakrepuctuka 3jeMeHTOB VIA-rpymmei. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTCPHBIC CTCIICHH
oxucncHnsa. CTpocHue U PU3MLICCKIE CBOWCTBA MPOCTHIX BEINECTB — KUCAOPOAA U CEPhI. AJJIOTPOIHEIE MOAUDUKAITHHA
KHCIIOPOJA U Cepbl. XUMHUCCKHE CBOWCTBA ceprl. CepoBOmOPOA, CTPOCHHE, (BH3MUCCKUC U XUMHUYCCKUC CBOHCTBA.
Oxcuapl cepbl Kak TMPCACTABUTCIH KUCTOTHBIX OKCHAOB. CepHas KHCIOTa, (DU3UUCCKHC M XMMHUCCKUC CBOMCTBA
(o0mue Kak MPEACTABUTEIS KJIACCA KHUCIOT U CHCUU(pHUUCCKUES). XUMHUCCKUC PCAKIUH, JICKAIINE B OCHOBS
MPOMBIIIJICHHOTO CIOCo0a MOAYUCHHs CCpHOH KucaoTel. [lpumeneHue cepHoil kuciaotel. COMM CCPHOH KHUCIOTHI,
KavYCeCTBCHHAS peaknms Ha cyabdar-uon. HaxoxacHve cepsl U ¢& COCIUHCHUI B TPUPOAC. XUMHUCCKOS 3arPA3HCHIIC
OKPYKAIOIICH CPEABl COCTUHCHHUSIMHU CCpPBl (KHCIOTHBIC NOXKIH, 3arpsS3HCHHC BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALICHHSI.

OOmas xapakTepucTka 3aeMeHTOB VA-rpymmsl. OCOOGCHHOCTH CTPOSCHUS aTOMOB, XaPAKTCPHBIC CTCIICHH OKUCICHHS.
A30T, pacnpocTpaHCHHE B PHUPOJIC, PU3HUCCKHE U XUMHUYSCKUE CBOMcTBA. KpyrosopoT azora B npupoae. AMMHAK,
ero (PM3MUICCKUE U XUMUUCCKHUE CBOHCTBA, monyucHue u npumeHeHue. Conu aMMOHMs, WX (PU3HICCKUC U XUMHICCKUC
cBoiicTBa, mpuMeHeHKe. KadecTBeHHAS peakiivs HA HOHBI aMMOHHSI. A30THASI KUCIOTA, €€ MONyueHUE, (PU3UICCKUE U
XUMHYCCKHUE CBOUMCTBA (OOIIME KaK MPSACTABUTES/IS KIacca KUCIOT U cneuupudeckue). Mcnoap30BaHUE HUTPATOB U
CONMCH aMMOHHMS B KAUueCTBC MHHCPANBHBIX yAOOpeHUH. XHUMHUYECKOS 3arpsi3HCHHC OKPYXKAIOMICH CPEIbl
COCOUHCHUSIMH a30Ta (KHUCIOTHBIC MOMKIH, 3arPs3HCHUC BO3AyXa, MOYBBI UM BOA0EMOB). Docdop, amIioTPOMHBIC
moauukauuu ¢ochopa, dusuueckue um xumuueckue cpouictBa. Oxcun dochopa (V) u dochopHas kucimora,
(UBMICCKUE U XUMUYICCKUE CBOHCTBA, moayucHue. Mcnosp3oanue GocharoB B KAUSCTBE MUHEPATBHBIX Y I00PCHHI.

Obmas xapakrepuctuka 3jeMeHTOB I[VA-rpymmel. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTCPHBIC CTCIICHH
OKUCJICHUS. YTICPOA, ALIOTPOIHBIC MOAU(DHUKALNH, PACIPOCTPAHCHUEC B MPHUPOAC, (PUIMUCCKUC W XUMUUYCCKHUC
ceoiicrea. AncopOims. Kpyrosopor yriaepoaa B mpupoge. Okcuisl yriepoga, uX (U3MUCCKUE W XUMHYCCKHE
CBOﬁCTBa, ﬂCﬁCTBHC Ha >KHUBBIC OPraHU3MBbI, IOJYUCHHUC U IPUMCHCHUC. 3KOJ’IOI‘I/I‘I€CKI/IC HpO6J'ICMbI, CBJ3aHHBIC C
okcuaoM yriepoa (IV), runoresa riodanbHOr0 MOTCILICHHUS KIMMATA, TAPHUKOBBIN 3¢ (eKT. YToNbHAsS KUCIOTA U €6
cony, X (PU3MIECKHE M XUMHYCCKUC CBOWCTBA, MONYYCHHE M npuMcHeHHE. KauecTBeHHas peakius Ha KapOOHAT-
nonsl. Mcrons3zosanue Kap6OHaTOB B 6bITy, MCOULUHC, MPOMBIIUICHHOCTH U CCIIBCKOM XO3STUCTBE.

[lepBoHavyameHble TOHATHA 00 OPraHWYECKUX BCLICCTBAX KAK O COCIUHCHUAX Vriepoia (METaH, 3TaH, 3THIICH,
AlCTUICH, STAHOJ, MNIULECPHH, VKCYCHAS KUCIOTa). [IpupoaHble HCTOYHHUKH YITIEBOJOPOAOB (Yroib, MPUPOIHBIN Ta3,
HedTh), OPOAYKTH HX mepepaboTku (OCH3HMH), UX Poib B ObITY W mpombiieHHocTH. [loHsaTne o Ouonormyecku
BRKHBIX BCILICCTBAX: JKHPax, OElKax, VIJICBOAAX — W HX POJH B JKH3HH 4YCJIOBEKA. MarepuambHOC CIHHCTBO
OPTraHHYCCKUX H HEOPraHWICCKUX COCIUHCHUH.

Kpemuuii, ero gpuzuyeckre ¥ XUMHUYCCKUC CBOMCTBA, MOJyucHUe U npuMeHeHne. COCTMHCHMS KPSMHHS B MPUPOJIC.
Oo6mue npeacrasiacaus 00 oxcune kpemaus (IV) u kpemuuesoi kuciaore. CHIMKATHI, X KUCIOIB30BAHHE B OBITY, B
MPOMBINUICHHOCTH. BakHCHIINE CTPOUTCIBHBIC MATCPHAIBI. KEPaMHKA, CTCKIIO, IEMCHT, OCTOH, KEIC300CTOH.
[MpobaeMbr GE30MACHOTO UCTIONB30BAHMS CTPOUTEITEHBIX MATCPHUAJIOB B MOBCCTHCBHOM YKU3HH.

Xumuueckuii IKcnepumenm:

M3YUYCHUE 00PA3L0B HCOPTAHUYCCKUX BEINECTB, CBOWCTB COJISTHON KUCJOTHI, MPOBEACHUC KAUCCTBCHHBIX PCAKIUN HA
XJIOPUA-MOHBI ¥ HAOMIOACHUE MTPU3HAKOB MX MPOTCKAHHUS, OTBITH, OTPAKAOMINC PHUIHISCKHE U XUMHUYCCKHIE CBOWCTBA
rajJor¢HOB U UX COCAWHCHUH (BO3MOYKHO HCIIOB30BAHUE BUACOMATEPHANIOB), O3HAKOMIICHHE C 00pa3aMH XJIOPHIOB
(ralmoreHUI0B), O3HAKOMIICHHE C oOOpasuaMud Ccepel U €€ COCAMHCHUSAMH (BO3MOXKHO  HCHOIb30BAHHC
BHACOMATCPUANIOB), HaOMIOACHHE MNpoLecca OOYITIHBAHMS caxapa MOA ACHCTBHEM KOHICHTPHPOBAHHON CEPHOU
KHCOTBI, H3VUCHHE XUMHYCCKHX CBOHCTB pa30aBICHHOU CEPHOM KHCIIOTHI, MPOBSACHHE KAUSCTBCHHOH PCaKLUH HA
cyabdar-HoH U HaOMIICHHUE PU3HAKA € MPOTCKAHNS, 03HAKOMJICHUE ¢ (U3HUCCKUMH CBOUCTBaMU a30Ta, ochopa u
X COCIAWHCHUH (BO3MOXKHO HCIIOIB30BAHUE BHACOMATEPHANOB), 00pasnaMu a30THBIX U (POoCHOpHBIX yIOOPCHUH,
MOJYYCHUE, COOMPaHUE, PACTIO3HABAHUC M U3YYICHUC CBOWCTB aMMHAaKa, MPOBCACHHE KAYCCTBCHHBIX PEAKLHN HA HOH
aMMoHHS B (ocdar-HOH M H3YUCHHE NPH3HAKOB HUX NMPOTCKAHUS, B3AUMOJCHUCTBHC KOHIICHTPUPOBAHHOW A30THOM
KHCTOTBI ¢ MEABI (BO3MOMKHO HCIIOIB30BAHUC BHUACOMATCPHANIOB), U3YUCHHE MOJACICH KPUCTATITUYCCKUX PEIIETOK
anMasza, rpadura, GyIepeHa, 03HAKOMICHHE € MPOLIECCOM aacopOLMU PacTBOPEHHBIX BCIICCTB AKTHBHPOBAHHBIM
VIAEM U YCTPOHCTBOM MPOTUBOrasa, MOMYUYCHHE, COOMPAaHNE, PACTIO3HABAHKUE U U3YUCHUE CBOWCTB YIJICKHCIOTO rasa,
MPOBCACHHE KAYCCTBCHHBIX PCaKLMi Ha KapOOHAT W CHIMKAT-HOHB M HM3YYCHHEC NPH3HAKOB HX MPOTCKAHHS,
O3HAKOMJICHHE C MNPOAVKUHCH CHIMKATHOH TPOMBIIUICHHOCTH, PCLICHHE JKCICPUMCHTANBHBIX 33734 IO TEME
«BaxHelmpe HEMETAILTB M KX COCTHHCHHSD.

MeTtaJuibl H HX COCAHNHECHUS

OOmas XapakTePUCTHKA XUMHUYCCKHUX 3JICMCHTOB — META/UIOB HA OCHOBAHHH WX mojoxkeHus B llepuoauucckoit
cucteme xumuueckux daemeHToB [, 1. Menaencena u crpocHust aromoB. CTpoeHHE META/LIOB. METalTHIECKast CBS3b
U MCTALTHYCCKAs KPHCTAUTMYCCKAs PCIIETKA. JICKTPOXMMHYCCKUN PsAA HANpsDKCHHH MetamnoB. Duznueckue u
XHUMHYCCKHE CBOUCTBA MeTautoB. O0mue cnocoObl mony4ueHns MeTannoB. [IoHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIC



cnocoObl 3amuThl UX OT Koppo3un. Cruiaebl (CTanb, YyryH, JIOPATIOMHHUM, OpOH32) U UX HNPUMCHEHHE B OBITY U
MPOMBIIITICHHOCTH.

Memounsie meramsl: nonoxkenue B [leproamuacckoii cucreme xummaeckux ameMeHToB [, . Menneneesa, crpocuue
HX aTOMOB, HAXOXACHUE B MPUPoAS. DUNUCCKUEC U XUMUYSCKUE CBONCTBA (HA mpuMepe HaTpus u Kamus). OKCHabl U
THAPOKCUABI HATPHS U Kanusl. [[puMEHCHNE ICTOYHBIX MCTATIIOB U X COCTUHCHIH.

lenouHo3eMeIpPHBIC META/TBI MATHHE U KadbIwid; nojoxkeHue B [lepuoauueckoii cHeTeMe XUMUYSCKHUX 3JICMCHTOB
. 1. MeHaeneesa, CTPOCHHC WX aTOMOB, HAXOXKACHUC B pupoAc. OU3MICCKUC U XUMHUCCKUC CBOMCTBA MAarHUs U
Kaabius. BakHeHinne cCoeAMHCHUS Kaablus (OKCHT, THAPOKCHU, COjH). JKECTKOCTh BOBI U CIOCOOBI €& YCTPAHCHHUSL.

Anromunnii: nonoxenne B llepuomuueckoii cucteme xumuueckux 3aemeHroB [l M. Menaeneesa, cTpoeHne atoma,
HAXOXIACHHUC B HpI/IpO,Z[C. q)I/ISI/I‘IGCKI/Ie U XUMHYCCKUC CBOﬁCTBa AJITFOMUHUSL . AM(I)OTeprIG CBOﬁCTBa OoKCpyga u
TUAPOKCUIA AMIOMUAHUS.

Kenezo: monoxenue B Ilepmoamteckont cucteme xmvudeckux 3meMeHTOB JI. M. MeHaenecBa, CTpOCHHC aToma,
HAXOXJICHUC B mpupoae. Puzmueckue u XUMHICCKHE CBOHCTBA kene3a. Okcuapl, ruapokcuas u coau xkeiesa (1) u
skenesa (1), ux cocras, CBOMCTBA U MONYYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3liamM METAJIOB U CILIABOB, UX (PH3UUCCKUMHU CBOWCTBAMH, U3YUCHHE PE3Y/IbTATOB KOPPO3IHUH
METAIIOB (BO3MOKHO HCIOIb30BAHNE BUACOMATCPHUANIOB), OCOOCHHOCTESH B3aUMOICHCTBUS OKCHIA KAJIbIMS U HATPUS
¢ BOIOH (BO3MOKHO HCHO/Ib30BAHHUE BUACOMATCPUAIOB), HUCCICIOBAHHE CBOMCTB JKECTKOH BOJBI, MPOLIECCA TOPSHHUS
JKEIe3a B KUCJIOPoae (BO3MOXKHO HUCIOIb30BAHUE BUACOMATCPUAIOB), MPU3HAKOB MPOTCKAHUS KAYCCTBCHHBIX PCAKIIAI
HA WOHBI. MAarHus, KambIys, amoMuHus, ruHka, sxene3a (1) u xemesa (1II), meau (II), HaGmromeHMe W OIMCAHHC
MPOLIECCOB  OKPAIIMBAHKWS IJIAMCHH HOHAMH HATPHUS, KAJUS ©  KaIbUUsd (BO3MOXKHO  HKCIIOJb30BAHHC
BUJICOMATCPHAJIOB), HCCICIOBAHUC aM(OTCPHBIX CBOWCTB THAPOKCHAA ATIOMHHHS M THAPOKCHAA LIMHKA, PCUICHHCS
IKCIICPUMCHTABHBIX 33724 M0 TeMe «BakHEHIITHE METALIB U UX COSAUHCHIS.

XHMHS H OKpY2KaIo1Iasi cpeaa

BemectBa 1 MaTepuansl B TMOBCCIHCBHOM JKH3HH YCITOBCKA. BE30MacHOC MCHOIB30BAHHUC BCIICCTB U XHUMHUCCKHX
peaxiuii B ObiTy. IlepBast mOMOIIb MPH XUMUYCCKHUX 0KOTaX U OTPABICHUSIX.

XUMHYCCKOES 3arpsi3HCHUE OKPYXKAIOMICH cpeabl (peacapHas AOMyCTUMAs KOHICHTpauus BeinecTs, aance — 11J1K).
Posnb xuMum B pEHICHUH SKOJOTHICSCKHUX TPOOICM.

Xumuueckuil ykcnepumenm:
u3ydeHHe 006pa3oB MaTepUaIOB (CTEKIIO, CIUIABBI METAIIOB, MOTUMEPHBIE MATCPHAEI).
Mexcnpeomemnusie ceszu

Peannsaupm MCKIIPCAMC THBIX CBA3CH npu U3YUCHUU XUMHUU B 9 xmacce OCYHCCTBIIACTCA 1UCPC3 HCIIOJIb30BAHUC KaK
O6H.[I/IX CCTCCTBCHHO-HAYYIHBIX HOHHTI/II\/'I, TaKk H HOHHTI/II\/'I, ABIIAOIUXCA CHUCTCMHBIMU IJISI OTACJ/IPHBIX TIPCAMCTOB
CCTCCTBCHHO-HAYYIHOT'O LIUKJIA.

OO01He eCTCCTBCHHO-HAYYHBIC TMOHATHS. HAYYHBIH (DAKT, THIIOTE3a, 3aKOH, TCOPUS, aHAIN3, CHHTE3, Kiaccupurarius,
MCPUOAUYHOCTh, HAOFOACHUE, SKCICPHMEHT, MOACIUPOBAHUE, H3MCPCHUS, MOJCIb, SIBICHUC, MAPHUKOBBINA 3 (EKT,
TCXHOJIOTHSI, MATCPHAITBI.

®duznka: MaTcpus, aToM, SICKTPOH, NPOTOH, HCUTPOH, WOH, HYKIWI, H30TOMBI, PAAHOAKTHBHOCTB, MOJCKYJIA,
SJCKTPUYCCKHUUM 3apsi, MPOBOAHHUKH, MNOJYIPOBOAHHUKH, AUICKTPUKH, (OTOIICMEHT, BCIICCTBO, TEI0, O0BEM,
arperaTHoe COCTOSIHHE BEIICCTBA, ras, PacTBOP, PACTBOPUMOCTh, KPUCTALIHUCCKAS PEHIETKA, CIUVIABBI, (DU3UYCCKHC
BCJMYUHBI, CIMHULIBI U3MEPEHHUS, KOCMHUICCKOS MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIEC.

buonorus:  ¢gotocuHTe3, ApixaHue, Owocepa, IKOCHCTEMA, MHHCPATIBHBIC YIOOPCHHS, MHKPOSICMCHTSHI,
MAaKpPO3JICMEHTHI, MUTATEILHEIC BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHHEpaibl, TOPHBIC MOPOABI, MOJC3HBIC HCKOMACMBIC, TOILTHBO, BOJIHBIC
PECYPCHL.

INIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA IIPOI'PAMMBI 110 XMMHUHM HA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIC pe3ynbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIECrO 0Opa3oBaHHUs JOCTHTAKOTCA B XOAC OOYUCHHUS
XHMUU B CIUHCTBE YYCOHOU M BOCIMTATCIBHON ACATCIBPHOCTH B COOTBETCTBHU C TPAAULMOHHBIMH POCCHUCKUMHU
COLIMOKYJIBTYPHBIMH W JIYXOBHO-HPAaBCTBCHHBIMH LICHHOCTSIMH, HPUHATBEIMH B OOINECTBE NPaBHIAMH U HOPMaMH
HOBEICHMS U CIIOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLUATTM3ALNH 00YIaTOIUXCSL.



JIMYHOCTHBIC PE3VIBTAThl OTPAKAIOT TOTOBHOCTh OOYYAMOLIUXCS PYKOBOJCTBOBATBCHA CHCTEMOH MMO3MTHUBHBIX
LIEHHOCTHBIX OPUCHTALUI U PACHIUPEHHE OIBITA ACITCIBHOCTU HA €€ OCHOBE, B TOM YMC/IE B YACTH:

1) maTpHOTHYECKOr0 BOCIIUTAHHS:

LHCHHOCTHOTO OTHOWICHHA K OTCUCCTBCHHOMY KYJIbTYPHOMY, UCTOPUYCCKOMY U HAYYHOMY HACJICAUIO, MOHUMAHUA
3HAYCHMS XUMHUICCKOW HAYKH B )KU3HU COBPEMCHHOTO OOINECTBA, CIIOCOOHOCTH BIAACTh OCTOBCPHOH HH(pOpPMALHCH
0 ICPCAOBBIX OOCTHKCHHUAX U OTKPBITHUAX MI/IpOBOI\/'I H OTCUCCTBCHHOM XUMHUH, 3aUHTCPCCOBAHHOCTU B HAYYHBIX
3HaHUX 00 yCTPOHCTBE MHpa U 00LIECTBA;

2) rpasKIaHCKOr0 BOCIHTAHHA:

MPCACTABJICHUS O COITHANBHBIX HOPMAaxX U MPABHUIAX MEKIMIHOCTHBIX OTHOIICHUN B KOJUICKTHBC, KOMMYHHUKATHBHOM
KOMIICTCHTHOCTH B OOIICCTBCHHO MOJIC3HOM, YUCOHOUCCICAOBATEIBCKOM, TBOPUCSCKON U APYTUX BHIAAX ACATCIBHOCTH,
TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOW JACATCIBHOCTH MPU BBIMOJHCHHH YICOHBIX, MO3HABATC/IBHBIX 331,
BBITIOJTHCHUN XUMHYCCKUX SKCICPUMCHTOB, CO3JaHUU YYCOHBIX IMPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO H
B3aMMOTIOMOIIU B MPOLIECCE ITOM yueOHOH ACATCIPHOCTH, TOTOBHOCTH OLICHHUBATh CBOE MOBSACHHUES U MOCTYIKH CBOUX
TOBAPUIICH ¢ MO3UINN HPABCTBCHHEIX M MPABOBBIX HOPM C VIETOM OCO3HAHHS TOCICACTBHI OCTYIKOB,

3) HEHHOCTH HAYYHOT 0O MO3HAHUSI

MHUPOBO33PEHUECCKHUE MPEACTABICHUS O BELIECTBE U XUMUIECKOH PEAKIMU, COOTBETCTBYIOMINE COBPEMEHHOMY YPOBHIO
PasBUTUA HAYKU U COCTABIIAKOINUC OCHOBY MJIA NMOHUMAHUA CYILITHOCTHU Haquoﬁ KapTuHbl MHUpa, TPCACTABIICHUA 00
OCHOBHBIX 3aKOHOMCPHOCTAX Pa3sBUTHUA NPUPOABI, B3aUMOCBA3AX YCIOBCKA C HpI/IpO,Z[HOI\/'I cpe;[oﬁ, 0 po/in XUMHUHU B
MNO3HAHUU 3TUX 3aKOHOMEPHOCTEH,

MO3HABATCIIPHBIC MOTHBBI, HAIPABJICHHBIC HA MONTYYCHHE HOBBIX 3HAHMH MO XMMHH, HEOOXOTUMBIC I OOBICHCHHUS
HaOIIOJAEMBIX TIPOLIECCOB U SIBICHHUH, MMO3HABATCIBHOW, HH(POPMALIMOHHOW H YHTATEIBCKOH KYJIBTYPBI, B TOM YHCIIC
HABBIKOB CAMOCTOATEIBHOH paboThl ¢ VIeOHBIMH TEKCTAMH, CIPABOYHON JIMTCPATYPOH, JOCTYIHBIMU TCXHUUYCCKUMHU
cpeacTBaMH HHPOPMALTHOHHBIX TCXHOIOTHI;

HHTEpEC K OOYUCHHIO U MO3HAHUIO, TFOOO3HATCIIEHOCTD, TOTOBHOCTh H CIIOCOOHOCTE K CAMOOOPA30BAHHIO, IPOCKTHOM
U UCCIICIOBATEIBCKON JCSITCIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHS OOYUICHUS B JATBHCHIICM;

4) popmMupoBaHuUsI KyJbTYPbI 3A0POBbSI:

OCO3HAHHMC LCHHOCTH JKH3HH, OTBCTCTBCHHOTO OTHOIICHHS K CBOCMY 3J0POBBIO, YCTAHOBKHM HA 3J0POBBIH 00pa3
JKH3HH, OCO3HAHNE MOCICACTBUI U HEMPUATHE BPEIHBIX HMPUBBIUCK (YIOTPSONCHHS aTIKOTOMs, HAPKOTHKOB, KYPCHHS),
HEOOXOJUMOCTH COOIOACHHS NpaBHI OC30MACHOCTH MpPH OOPAINCHHH € XHMUYCCKHMH BCIIECTBAMU B OBITY H
peanbHOM KU3HU;

5) TpyAOBOro BOCIUTAHHUS:

HHTEpEC K MPAKTHYCCKOMY HM3VUCHHIO HpodeccHil W TpyJa pasziudHOrO poJa, VBLKCHHE K TPYAY M PE3yibTaTaM
TPYAOBOU JEATCIBHOCTH, B TOM YHCIEC HA OCHOBE NMPHUMECHCHHUS MPEIMECTHBIX 3HAHHHA MO XUMHH, OCO3HAHHBIA BHIOOD
WHIUBUAYATBHOH TPACKTOPHH MPOJODKCHUSA OOpa3oBaHUS C YVUETOM JIMYHOCTHBIX HWHTECPECOB M CIIOCOOHOCTH K
XHMHH, OOLIECTBEHHBIX HHTCPECOB M MOTPSOHOCTEH, YCMEINHOU MPO¢ECCHOHANBHOW ACATCIBHOCTH W Pas3BUTHS
HEOOXOJUMBIX YMEHHH, TOTOBHOCTD aJAITHPOBATHCS B MPOGECCHOHATBHOU CPEae;

6) HKOJIOrH4YeCKOr0 BOCIIUTAHUS ;

SKOJOTHYECKH LEIeCO00Pa3HOE OTHOLICHHUE K NPUPOAEC KaK UCTOYHHKY MKH3HH Ha 3EMIIe, OCHOBE €€ CYIIECCTBOBAHHS,
MOHUMAHUEC LEHHOCTH 3J0POBOTO M OE30MacHOrO 00pa3a >KH3HH, OTBETCTBCHHOC OTHOLICHHE K COOCTBCHHOMY
(H3UUECKOMY U IICHXHYCCKOMY 3I0POBBIO, OCO3HAHHE LICHHOCTH COOMIOACHHS NPaBH 6€30NacCHOr0 TOBCACHUS MPH
padoTe ¢ BEIIECTBAMH, 4 TAKIKE B CUTYALMAX, YIPOKAIOIIHX 3I0POBBIO U KU3HH JTIOACH;

CHOCOOHOCTH TPHUMEHATh 3HAHHS, TMONYYACMBIC MPH H3VUCHHUHM XHMUH, IS PELICHUS 33434, CBA3AHHBIX C
OKPYKAIOIEH MPUPOAHOH CpeAoH, AN MOBBIICHUS YVPOBHS SKOJOTHYCCKOH KYJIBTYPBI, OCO3ZHAHMS TI00aTbHOTO
XapakTepa SKONOTHYCCKUX NpoOieM W NOyTed HX PCELICHHS MOCPEACTBOM METOJOB XHUMHH, SKOJIOTHYCCKOTO
MBIIIJICHUS, YMEHUS PYKOBOACTBOBAThCS UM B MO3HABATECIBHON, KOMMYHHKATUBHON U COLUATIBLHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIBTATbI

B cocrase MeTanpegMETHEIX PE3yAbTATOB BEIACIIOT 3HAYUMBIC JTs (DOPMHUPOBAHMS MUPOBO33PCHHS OOIICHAYTHBIC
MOHATHA (3aKOH, TCOPWs, NPUHIMI, THIOTE3a, (aKT, CHCTEMA, MPOLECC, IKCICPUMEHT M JAPYroe.), KOTOpPBIC
HCTIONB3VIOTCS B CCTCCTBCHHO-HAYYHBIX YUCOHBIX MPEIMETax W MO3BONSIOT HA OCHOBE 3HAHUN W3 3THX MPCAMETOB
(dopMHpOBaTh MPEACTABICHHEC O LEJOCTHOW HAYYHOW KApTHHE MHpa, W VHHUBEPCAIbHBIC YUCOHBIC ICHCTBUSA
(mo3HaBaTeNbHEIC, KOMMYHHUKATHBHBIC, PETYISATUBHEIC), KOTOPBIC 00CCIECUUBAIOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOATEIBHOMY INTAHUPOBAHHIO U OCYLIECTBICHUIO YUOHOH AEATEIbHOCTH.

Io3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHSA



Ba3zoBble Jjornueckue aelcTBys:

YMEHUSI UCHOJIB30BATh MPHUEMBI JIOTHYECKOTO MBINUICHHS NMPH OCBOCHHM 3HAHUIL PACKPBIBATh CMBICI XUMHYECKUX
MOHATHH (BBIOCIATh HX XapaKTCPHBIC MPU3HAKH, YCTAHABIUBATE B3AUMOCBA3b C JPYTUMH MOHITHAMH), HCTIOIb30BATh
MOHATHA A OOBSCHECHUS OTACTBHBIX (DaKTOB M SIBICHHWH, BHIOWPATE OCHOBAHMS M KPHTCPUH A KiIacCH(UKALUH
XHUMHYICCKHX BEIIECTB M XUMHUYCCKHX PCAKLHH, VCTAHABIMBATH MPUYHHHO-CICACTBCHHBIC CBI3H MEKAY O0BEKTaMU
H3YUCHHS, CTPOMTH JIOTHYCCKHE PACCYXKACHHA (MHAYKTHBHEIC, ACAYKTUBHBIC, N0 AHAIOTHH), ACNATh BBIBOABI H
3aKITHOYCHMUSL,

VMCHHE MPUMCHATh B MPOLIECCE MO3HAHUS MOHATHS (IIPSIMETHEIC H METANPEIMETHEIC), CHMBOTHICCKHE (3HAKOBBIC)
MOJCITH, UCIONIb3YEMbIC B XUMHH, NPeOOPa30BbIBATh IIHPOKO MPUMEHIACMBIC B XUMHU MOJACTBHBIC NPCACTABICHHS —
XUMHYICCKHN 3HAK (CHMBOJ 3JIEMEHTA), XUMHUYecKas GopMylia U YPaBHCHHUEC XUMHUYECKOW PEakUUU — NPU PELICHUH
yueOHO-TIO3HABATCIBHBIX 33434, € VYETOM 3THX MOJCTBHBIX MNPEICTABICHUH BBIABIATE W XapaKTCPU30BaTh
CYLICCTBCHHBIC MPU3HAKU M3YYAEMBIX OOBEKTOB — XHMUYCCKHUX BCLICCTB H XMMHUYCCKUX PCAKLUHUH, BBIBILATH OOIIMEC
3aKOHOMEPHOCTH, IPUUUHHO-CJICICTBCHHBIC CBS3H U MPOTHBOPCYHS B U3YYACMBIX MPOLIECCAX W ABICHHIX.

Ba3zoBble HcCI€40BATENLCKHE JEHCTBHS

YMCHHC UCMOJIb30BATh MOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA, a4 TAKXKC B Ka1UCCTBC OCHOBBI JJIA
(I)OpMI/IpOBaHI/IH THUIOTC3hI 1O IMPOBCPKC NPABUITBHOCTU BBICKA3BIBACMBIX Cy>K,Z[€HI/II\/'I;

MPUOOPETEHHUE OMbITA MO IUIAHUPOBAHHUIO, OPraHU3aldd W MPOBCACHHIO YICHUYCCKHUX 3KCICPUMEHTOB, YMCHHE
HaOMIOAATh 33 XOJOM IIPOLECCA, CAMOCTOATEIBHO MPOTHOZHUPOBATH €TO PE3yIbTaT, (OpMYIHPOBATh 0OOOIICHHS H
BBIBOJBI 10 PE3VIbTaTaM NPOBEIEHHOTO OIBITA, HCCIICIOBAHMUS, COCTABIATE OTUET O MPOJACTIAHHON paboTe.

Padora ¢ undopmanueii:

VMCHHE BHIOMpATh, aHATH3HPOBATh U HHTCPIPETUPOBATE HHPOPMALMIO PA3TUYHBIX BUIOB U GOPM NMPEICTABICHU,
MOJYYacMYI0 M3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJSPHAS JTUTEPATYPa XHMHUYCCKOTO COACPIKAHHS, CIPABOYHBIC
nocoOus, pecypeol MIHTepHETa), KPUTHUECKU OLICHUBATh MPOTHBOPCYHBYIO U HEAOCTOBCPHYEO HHOPMALIUIO;

YMCHHE MPUMCHSITh PAa3IMYHBIC METOIbI M 3AIPOCH P MOUCKE U 0TOOPE HHPOPMAIIHH U COOTBETCTBYFOIIUX JAHHBIX,
HCOOXOAUMBIX ISl BHITIOJTHCHUS YICOHBIX M MMO3HABATCIBHBIX 330a4 OIMPSACIEHHOTO THIA, TPUOOPESTCHUE OMbITA B
0o0JacTH HCMOIBb30BaHUS HMHPOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH, OBAQJACHUC KyJBTYPOH aAKTUBHOTO
WCTIOI30BAHUS PA3JIHUYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSTC/IBHO BBHIOMPATh ONTUMAJBHYIO (GOPMY HPSACTABICHHUS
vHGOPMALMH U WLIIOCTPUPOBATh PEIIACMBIC 33Ja4YH HECAOKHBIMU CXCMaMH, AMArpaMMaMu, Apyrumu (GopmMamMu
rpaduKu U UX KOMOMHAIUSIMH,

VMEHHE HCIIOIb30BATh U aHATU3HPOBATh B MPOLIECCE YUCOHOU M HCCICI0BATCIBCKON ACATCIBHOCTH WH(POpMAIIHIO O
BIIMSHUH [TPOMBIIIUIEHHOCTH, CETBCKOTO XO035ICTBA U TPAHCTIOPTA Ha COCTOSHHE OKPYIKAOIIEH TPHUPOIHOM CPEIBI.

KomMmyHHKkaTHBHBIE yHHBepCcAIbHbIE Y4eOHbIe AeiicTBHA:

VMEHHS 337aBaTh BOMPOCH! (B X0J¢ AUanora U (HiaH) AUCKYCCHH) O CYIIECTBY 00CYKIaeMOH TeMbl, (GOPMYIUPOBATH
CBOHM IIPEATIOKCHUS OTHOCUTEIIFHO BBITTOTHECHUS MPEITIOKCHHON 3a1a4H;

YMCHHA NPCACTABIIATE MOJYUYCHHBIC PC3YJIbTATHI MO3HABATCILHOU ACATCIBHOCTU B YCTHBIX U MUCbMCHHBIX TCKCTAX,
JCNaTh MPE3CHTALMIO PE3YIbTATOB BBHINIOTHECHUS XUMHYCCKOTO KCIIEPHUMEHTA (1ab0paTopHOro OMBITA, 1abopaTOpHOH
PaboTBI MO HCCICJOBAHUIO CBOUCTB BEIICCTB, YICOHOTO MPOCKTA);

YMCHHSI yUCOHOTO COTPYIHHYSCTBA CO CBCPCTHHKAMH B COBMCCTHOH IMO3HABATC/IBHOM M HCCICAOBATCIbCKON
JCATCIBHOCTH TPU PEIICHUH BO3HHUKAKOIIHMX MPOOIEM HA OCHOBE yuéTa OOIIMX HHTEPESCOB M COTJIACOBAHUS MO3UIIUI
(oOcyxkmeHus, OOMCH MHCHHSIMH, «MO3TOBBIC IITYPMbI», KOOPAHHALMS COBMECTHBIX JACHCTBHH, OMNPCACICHHC
KPUTEPHUCB MO OLICHKE KAYCCTBA BBIMOTHCHHOH pabOThl U IPYTHE).

PeryasiTuBHBIE yHHBEpCANLHbIE YYeOHbIE AeiicCTBHA:

VMEHHE CaMOCTOSTCIBHO OIPEIC/ITh LETH ACATCIBHOCTH, IUIAHUPOBATh, OCYIIECTBIIITh, KOHTPOIHPOBATh U IPH
HEOOXOJUMOCTH KOPPEKTHPOBATh CBOKO JCATCIBHOCTb, BBIOMpaTh Haubomnee 3>QGQEKTHBHBIC CIOCOOBI PEIICHHS
VvueOHBIX M MO3HABATENBHBIX 33Ja4, CAMOCTOSTCIBHO COCTABIATh WIH KOPPEKTHPOBATH MPCATIOKCHHBIH aIrOpPUTM
JCUCTBUH MPH BBHIMOTHCHHUHU 3aJaHUM € YIETOM MONYUCHUS HOBHIX 3HAHUH 00 M3y4acMbIX OOBEKTaX — BCLICCTBAX U
peaKkysaX, OLCHHBATE COOTBCTCTBHC TMOJYUCHHOTO pe3yibTara 3asBICHHOW LGN, YMCHHE HCIOIb30BATh H
aHATU3UPOBATE KOHTEKCTBHI, IIPEATIAracMbIC B VCIIOBHH 33TaHUH.

HPEAMETHBIE PE3YJIbTATDI

B cocraBe mnpeaMETHBIX PE3YIBTATOB IO OCBOCHHIO OOSM3aTCIBHOTO COACPIKAHUS, YCTAHOBICHHOTO JAaHHOU
deaepanpHOl pabodcH MPOrpaMMO, BBIACISIOT, OCBOCHHBIC OOYYAIOIIMMUCS HAYYIHBIC 3HAHUS, YMCHHS U CIIOCOOBI
JCHCTBHI, cr[euI/I(bI/Iqecm/Ie JUIA IPEeAMETHOM o0macTH «XUMHSI, BUILI ACATCILHOCTH IO MOJIYYCHUIO HOBOI'O 3HAHUSL,
€ro HHTCPIPETALINH, MPEOOPA30BAHUIO H MPUMEHCHHUIO B PA3THYHBIX VICOHBIX U HOBBIX CHUTYALUSIX.



K xonIy oOyucHus B 8 Kacce mpeaMETHBIC PE3yIbTATH HA 6a30BOM YPOBHE JOJKHBEI OTPAKaTh CHOPMHUPOBAHHOCTD
y 00OVYAFOIIUXCS YMEHHIA:

PackpeIBaTb CMBIC/I OCHOBHBIX XHMHYCCKUX HOHSITHH aroM, MOJICKYJIa, XUMHYCCKUH SJICMCHT, IIPOCTOC
BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OJHOPOIHAS U HEOAHOPOAHAs), BAJTCHTHOCTb, OTHOCHTEIbHAS aTOMHAS U
MOJICKYJISIPHAs Macca, KOJIMYECTBO BELICCTBA, MOJIb, MOJIIPHAS MAcca, MaccoBas JOS XHUMHUCCKOTO DICMEHTA B
COCOUHCHUH, MOILIPHBIH 00BEM, OKCHIA, KHCJIOTA, OCHOBAHHE, COJb, 3JCKTPOOTPHLATCIBHOCTD, CTCICHb
OKHUCJICHHUA, XUMHUYCCKad PCAKLU, KJ'IaCCI/I(bI/IKaLII/IH peaKLII/II\/'II peaxkuun COCAUHCHUA, PCAKIUN Pa3JIOXKCHU:,
PCAKLMU 3aMCIICHUSI, PEAKIMU OOMEHA, DK30- U SHAOTCPMHUUCCKUC PCAKLIMH, TCILIOBOH 3hEKT Peakiy, sapo
aroma, JJCKTPOHHBIM CIIOW aTOMa, aTOMHAs OpOUTAIb, PAAUYC aTOMA, XUMHYCCKAs CBSI3b, MOJSMPHAS H
HCTIOJIIPHAS KOBAJICHTHAS CB3b, HOHHAS CBsI3b, WOH, KATHOH, AHWOH, PAaCTBOP, MAacCoBas MO/ BEIICCTBA
(IpOLCHTHAS KOHIICHTPALUs) B PACTBOPE;

WITKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUM WM NPUMEHITh 3TH MOHSTUS NPU OMUCAHUU
BEILIECTB U UX NPEBPALICHUIM;

HCTIOB30BaTh XUMHUICCKYIO CHMBOJIHKY IS COCTABICHH (POPMYT BELICCTB U YPABHCHUH XUMHYCCKHUX PCAKLIHI;

ONpPEACNATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B OWHAPHBIX COCOMHCHHSX, CTCIICHb OKHCJICHHUS 3ICMCHTOB B
OHHAPHBIX COCIUHCHUAX, MPUHAAICKHOCTD BEIICCTB K ONMPEACICHHOMY KIacCcy COCAMHEHUH no GopMmynaM, BHA
XUMHYECCKOH CBA3H (KOBAJICHTHAS U HOHHAS) B HCOPIraHUICCKUX COCAHMHCHUSIX

packpeiBate cMbic [leproamaeckoro 3akona 1. Y. Menaemeepa: ACMOHCTPHPOBATE MIOHUMAHUC TICPUOIMICCKOM
3aBUCUMOCTH CBOWCTB XHMHUYCCKHUX JJICMCHTOB OT uX monoxcHus B llepmoamucckoit cucTeme, 3aKOHOB
COXPaHCHHS MACCHI BSIICCTB, MOCTOSHCTBA COCTABA, ATOMHO-MOJICKYIIPHOTO YUCHUS, 3aKOHa ABOTaapo;

ONMHCHIBATE W XapakTepu3oBaTh Ta0nmuHyio Gopmy Ileproauueckoll CHCTEMBI XUMHUYECKHX 3JICMCHTOB:
pasnuyaTe NOHATHA «r1aBHas noArpymnna (A-rpynma)» u «mobounas nmoarpynna (b-rpynma)», mansie 1 6onbinne
MEPHOJBI, COOTHOCHTHh OOO3HAUCHHS, KOTOpbic uUMeroTcs B Tabmuue «llepuogmueckas cucteMa XUMHUISCKHX
anementoB JI. . MenaeneeBa» ¢ YHCIOBBIMH XapaKTEPHUCTHKAMH CTPOSHHS aTOMOB XHMHYECKHX JJIEMECHTOB
(cocraB u 3apsg sapa, o0IIEe YUCIO IEKTPOHOB U PACHIPEACICHHE HX MO 3JCKTPOHHBIM CI0SIM);

KJIACCUHUIMPOBATh XUMHUUYCCKUC DICMCHTHI, HCOPTaHMUYCCKUC BCINCCTBA, XUMUYCCKHUC PEaKUuH (M0 YUCIy H
COCTaBY YYAaCTBYIOIIUX B PCAKIMH BEIICCTB, MO TCIUIOBOMY S PEKTY);

XapakTepU30BaTh (OMHUCHIBATH) OOMIME XHUMUYCCKHUEC CBOMCTBA BCIICCTB PA3IMYHBIX KIACCOB, MOATBEPIKIAAS
OIHUCAHUE MPUMEPAMHU MOJIEKYJIIPHBIX YPABHEHUH COOTBETCTBYIOMMNX XUMHUUECKUX PEAKLIHIA,

MNPOTrHO3HPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX Ka4E€CTBEHHOI'O COCTABA, BO3MOKHOCTH MPOTCKAHUS
XUMHYECKUX MPEBPALCHUN B PA3IMYHBIX YCIOBHAX;

BBIUUCISIT OTHOCUTEIBHYI) MOJECKYISPHYK) M MOJIIPHYK) MAcChl BEIIECTB, MAcCCOBYH) JOJIKD XUMHYECKOTO
3MeMeHTa 1o (PopMye COeTUHEHHS, MACCOBYIO JOIIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHYECKOU PEAKLIUU;

MPUMCHSTh OCHOBHBIC OMNCPAIMH MBICIUTCIBPHONW ACATCIPHOCTH — QHAIU3 U CHUHTE3, CPAaBHCHHUE, 0000IICHUE,
CHUCTCMATH3ALMIO, KIACCU(UKAIIMIO, BBISBICHUC MPUIHHHO-CJIICACTBCHHBIX CBSI3CH — [JIS WU3YUCHHUS CBOMCTB
BCHICCTB M XHUMHUYCCKHUX PCAKIM, CCTCCTBCHHO-HAYYHBIC METOMAbI TMO3HAHWS — HAOMIOACHHUC, H3MCPCHHC,
MOJACTHPOBAHHUE, FKCIICPUMEHT (PCAJBHBIN U MBICIICHHBI);

CIIC0BATh MPABUIIAM TOJIb30BAHUS XHMHUUCCKOH MOCYI0H U 1abopaTopHbIM 00OPYJOBAHHUEM, & TAKKE IPABHUIAM
O6paH.ICHI/IH C BCHICCTBAMHU B COOTBCTCTBHU € HHCTPYKOUAMH IIO BBITIOJIHCHUIO J'Ia60paTOprIX XUMHUYICCKHUX
OMBITOB N0 TOIYYCHHIO W COOUpPAHHI0 ra3zoo0pasHbIX BEINECTB (BOJOPOAA U KHCIOPOIA), MPUTOTOBICHHIO
pacTBOPOB € ONpPEAEAEHHON MacCOBOM 10J€i PacTBOPEHHOTO BELIECTBA, IIJIAHUPOBATh U MPOBOAUTH XUMHUYECKUE
SKCICPUMCHTHl [0 PACHO3HABAHHIO PACTBOPOB INEAOYCH M KHCIOT C IIOMOIIBIO HHIUKATOPOB (JIAKMYC,
(eHondraneuH, METHIOPAHK U JPYTHUE).

K xoniy oOyucHus B 9 K1acce PeIMETHBIC PE3yIbTATH HA 0a30BOM YPOBHE JOJKHBI OTPaXarh C(HOPMHUPOBAHHOCTD
y 00OVHYAROIIUXCS YMEHHIA

PaCKpBIBATh CMBICT OCHOBHBIX XUMHUYCCKUX MOHATHH. XHUMHUCCKHHM SJICMCHT, aTOM, MOJCKYJA, WOH, KATHOH,
AHHUOH, MPOCTOC BCIICCTBO, CIOXKHOC BCIICCTBO, BAJICHTHOCTH, SICKTPOOTPHULATCIBHOCTh, CTCIICHb OKHUCICHHUS,
XUMHUYCCKAs PCaKLMs, XUMHUYCCKAs CBs3b, TCIUIOBOM 3((EKT Peakiud, MOjb, MOJSIPHBIH 00BEM, pPacTBOP,
3JCKTPOUTHIL, HEIMCKTPOJIUTHI, JJICKTPOIUTUYCCKAS AUCCOLMALINS, PCAKIUA HOHHOrO OOMCHA, KaTaau3arop,
XUMHUYCCKOE PABHOBECHE, OOPATHMBIC W HEOOPATHUMBIC PCAKIUH, OKHUCIUTCIbHO-BOCCTAHOBUTC/IBHBIC PCAKLIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTCIb, OKHCJICHHEC M BOCCTAHOBICHHUE, A/LIOTPONUs, aM(pOTCPHOCTh, XUMHUCCKAS CBS3b
(xoBaJiCHTHAs, WOHHAS, MCTALTHYCCKAS), KPUCTALUTUUCCKAS PCINETKA, KOPPO3UsS METAJIOB, CILIABBI, CKOPOCTBb
XUMHUICCKOU PECaKkny, npeacapHo gomycTumas konneHTpanns [T/IK semectsa;



WITHOCTPUPOBATh B3aHMOCBA3b OCHOBHBIX XHMMUECKUX MOHITHUH W MNPUMEHSTh 3TH MNOHATUS NPH OMNUCAHUU
BEILIECTB U UX MPEBPALICHUIM;

HCTIOB30BaTh XUMHIICCKYIO CHMBOJIHMKY IS COCTABICHH (POPMYT BELICCTB U YPABHCHUH XUMHYCCKHUX PCAKLIHI;

OMNPEACIATh BAICHTHOCTh M CTENEHb OKMUC/ICHUS XUMUYECKUX 3JEMEHTOB B COCAMHCHMSX PA3IUYHOTO COCTAaBA,
MPHUHAANICKHOCTh BCLICCTB K OMPEACIEHHOMY KIACCY COCAWHCHHH 1O (OpPMyJaM, BHJ XHMHYCCKOH CBS3H
(xoBaJICHTHAS, HOHHAS, MCTATUIMYCCKAs) B HCOPTaHUICCKUX COCIUHCHUAX, 3apsaa HOHA MO XUMHUUYECKOU (opMmyIe,
XapakTep CpeAbl B BOJAHBIX PACTBOpPaX HEOPTaHUYECKUX COCAMHECHHUM, THUI KPHUCTAUIMYECKOM PpEETKA
KOHKPETHOT'O BELIECTBA,

packpeiBate cMbica [lepronuueckoro 3akona Jl. Y. MeHaeneesa u AEMOHCTPHUPOBATD €I0 MOHUMAHUC. ONHCHBATh
U xapaktepu3oBatk TabnuuHyio popmy [leproanaeckoil cHCTEMBl XHMHUYECKUX 3JICMCHTOB. Pa3NH4aTh MMOHSTHS
«rmaBHag moarpymma (A-rpynma)» u «modouyHas moxrpymma (b-rpymma)», maneie w Gonpmime TEPHOABI,
COOTHOCHTh OOO3HAYCHHUS, KOTOPHIC HMCIOTCA B TMEPUOTUYCCKON TabIHLE, C YHCIOBBIMH XapaKTCPUCTUKAMH
CTPOCHHS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTAB M 3apsk sapa, 0OIIee YHCIIO 3ICKTPOHOB U PACIPEICICHUE HX
IO BICKTPOHHBIM CJI0SIM), OOBICHATH ODIIHE 3aKOHOMEPHOCTH B H3MCHCHHH CBOMCTB 3JICMCHTOB H UX COCIHHCHUH
B IpeJeaax MajbIX IEPHOAOB H MABHBIX HOATPYIIN € YIETOM CTPOCHHUS HX ATOMOB;

KIacCH(UIMPOBATE XUMHUCCKUC DICMCHTHI, HCOPTaHHYCCKUC BCIICCTBA, XUMHYCCKHE peakimu (10 4HUCIy
COCTaBy YYaCTBYIOIMUX B PCAKIMH BEIIECTB, MO TCIUIOBOMY 3(P(EKTY, MO HM3MECHCHHIO CTCTICHCH OKHCIICHWS
XUMHYCCKHX DIICMCHTOB);

XapaKTePU30BaTh (OMUCHIBATE) OOIIME U CHCHUPUICCKUEC XUMUYCCKUE CBOWCTBA MPOCTHIX U CJOXKHBIX BEINSCTB,
MOATBEPIKAAsT OIMUCAHUE MPUMEPAMH MOJICKYISIPHBIX M HOHHBIX YPABHCHUH COOTBETCTBYIOIIUX XHUMHUYCCKUX
peaKLuii;

COCTABJIATh YPABHEHUA ICKTPOJMUTHUECKON AMUCCOLMALMN KHUCJIOT, IIEJIOYEH M COJCH, MOJIHBIE U COKPAIIEHHBIC
YPaBHCHHSI PECAKIMH HOHHOTO OOMCHA, VPABHCHHS PEAKLHH, MOATBEPIKIAOIINX CYIISCCTBOBAHHUE TCHETUUICCKON
CBA3U MEXKIY BEIIECTBAMH Pa3IUUHBIX KJIACCOB;

PacKphIBaTh CYIMHOCTh OKHUCIHTCIIBHO-BOCCTAHOBHUTCIBHBIX PEAKIMH MOCPSACTBOM COCTABICHHS JIICKTPOHHOTO
banaHca 3THX PeaKLHI;

MIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHUA, BO3MOXHOCTU HNPOTCKAHUA XUMHUUCCKUX
HpeBpaH.IGHI/II\/'I B PA3INYHBIX YCIIOBHAX,

BBIUUCISITE OTHOCUTCJIBHYIO MONEKY/UIPHYE) U MOISIPHYIO MAcChl BEINECTB, MACCOBYIO JOJK) XUMHUYECKOTO
aMeMeHTa 1o (popMyrne COCAMHEHMS, MAaCCOBYIO JOIIO BEMIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHYECKOU PEAKLIUU;

cobmonaTe MpaBHiIa MOTBb30BAHUA XMMHUYECKOH MOCymoi m mabopaTropHEIM 0OOpPYAOBAHHEM, a TAKKE IMPABHIA
oOpalieHus € BEIICCTBAMH B COOTBETCTBHH € WHCTPYKUHSAMHU IO BBIIOJHCHUIO 1a0OPATOPHBIX XHUMHYCCKUX
OIIBITOB IO MOJYYEHHIO  COOMPAHHIO Ta3000Pa3HBIX BEIECTB (AMMHUAKA U YTICKUCIOTO ras3a);

MPOBOJAUTh PCAKIMH, MOATBEPKIAIONING KAMCCTBCHHBIM COCTAB PA3IMYHBIX BCISCTB. PACIO3HABATH OIMBITHBIM
MyTEM XJIOPUI-, OPOMHUT-, HOAUI-, KApOOHAT-, hocdar-, CUNUKaT-, CyIb(ar-, TMAPOKCUI-HOHBI, KATHOHBI AMMOHUS
¥ MOHBI H3yYCHHBIX METAJIJIOB, HIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HCOPTAHUYCCKHUX BEINECTB,

MPUMCHSTh OCHOBHBIC ONCPALIMM MBICIUTCIBHONW ACITCIPHOCTH — AHANIM3 W CHHTE3, CPaBHCHHE, OOOOIICHUE,
CHUCTCMATH3ALMIO, BBISBICHUE MPUIHHHO-CJICACTBCHHBIX CBI3CH — /IS M3YYCHHUSI CBONCTB BEUICCTB H XUMHUCCKUX
peakuuii, eCTCCTBCHHO-HAYYHBIC METOMAbI MO3HAHUS — HAOMIOACHHUC, U3MEPCHUE, MOJCIUPOBAHUE, SKCIICPUMCHT
(peanbHBIN U MBICJICHHBI).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJACC

Ne | Hammenosanme pasneos n

KomaecTrBo 1acos

JaexkTponnsie (ndposnie)

m/m | TE€M MPOrpaMMBbI Beero KOGHTI)O-HBHBIC Hl)ﬁaKTH‘leCKHe o0pazoBaTeIbHbIE PECYPChI
padoTnI padoThI
Pasznen 1. lleppoHavaiibHbIE XUMHUYECKUAE TIOHATHS
Xumus — BakHAA 00JIaCTh

11 | eerecTBO3HARNS 1 5 2 Bbubanorexa

’ TMPAKTHICCKOH ACATCIHHOCTH LIOK https://m.edsoo.ru/7f41837¢

YETIOBEKA

12 BemecTBa n XUMHUICCKHC 15 1 Bbubamnorexa

’ peaxipm LOK https://m.edsoo.ru/7f41837¢
Hroro no paszaeny 20
Pasnes 2. Bakneiinmume npeacTaBaTe/ I HCOPraHUICCKUX BEMIECTB
71 Bosayx. Kuciopoa. [Torsarue 00 6 Bbubamnorexa

’ OKCHAAX LOK https://m.edsoo.ru/7f41837¢
29 Bogopoa. [ouarue o kuciorax 3 1 1 Bbubanorexa

’ H COIIX LOK https://m.edsoo.ru/7f41837¢
93 Boma. Pacteopsrl. [Tousarue 00 5 1 1 Bubamnorexa

’ OCHOBAHHAX LIOK https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIACCHI 1 1 1 Bbubamnorexa

’ HCOPTAHMYCCKUX COCTHHCHHUH LIOK https://m.edsoo.ru/7f41837¢
Hroro no paszaeny 30

Pazaen 3. Ilepnoanmyecknii 3akon n Ilepnoamyeckas cicrema xummdeckux daementon /. M. Mengeneea. Ctpoenne
aroMoB. XHMHYECKAs CBsI3h, OKUC/INTEILHO-BOCCTAHOBUTEILHEBIE pearkmmnn

Ilepuoauueckuii 3aKk0H 1

31 Ilepuonmyeckad cucrema 7 BbubmmoTeka
‘ XHMHYICCKHX 31eMeHTOB I, U LIOK https://m.edsoo.ru/7f41837¢
Mewnnencepa. CTpoeHHE aToMa
XUMHYECKAS CBA3b.
3.2 | OxucIMTeIBHO- 8 1 Bubmiorcka
LOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIILHBIC PCAKIIHA
Hroro no pazzeny 15 Bubmorcka
LOK https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 Bubmiotexa
P P LOK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMUECTBO YACOB 68 5 5
IO IMTPOTPAMME
TEMATHUYECKOE INTAHUPOBAHUE 9 KJACC
Koan4ecTro 1acoB
Ne HaumeHnoBanue pas3aesioB u duaexkTponnbie (MudpoBbie)
Wi | TEM IporpaMmer Beero | KoHTPOabHbIe | IIpakTiieckne | ofpasoparebHbie pecypent
padoTsI padoTsI
Pasnes 1. BemecTBo H XUMHYCCKHE PEAKIHA
1.1 g{(;]:;?p? Zléﬁ;[nﬁ?y ZZZJI;ISB 5 1 bubmorexa
' P LIOK https://m.edsoo.ru/7f41a636
Kypca 8 k1acca
12 OCHOBHBIC 3AKOHOMCPHOCTH N bubmmoTeka

XUMUYECKUX PEaAKIHit

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




DICKTPOIMTHICCKAS
1.3 JUCCOIUAIIST. X MMHUICCKHC 8 1 1
PCaKIH B PaCTBOPAX

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

Hroro no pazaeny 17

Pazaen 2. Hemeraninl 1 NX cOeTHHEHNS

OO0mIas XxapakTepuCTHKA
2.1 | xumuueckux 3nemeHTOB VIIA- 4 1 1
rpymmsl. ["anoreHsl

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

OO0mas xapakTepuCTHKA

9y | XHMITIECKHX SEMEHTOB VIA- 6 bubmmoTeka
’ rpymmsl. Cepa u eé IOK https://m.edsoo.ru/7f41a636
COCTUHCHHAS

OO0mas xapakTepucTHKA

93 XHMHYCCKHUX YJICMCHTOB VA- 7 1 1 Bubanoteka
’ rpymsl. A30T, pochop u ux OK https://m.edsoo.ru/7f41a636
COETMHEHHUS

OO0mias xapakTepucTHKA
94 | XHMITIECKHX SEMCHTOB IVA- 3 1 ) bubmmoTeka
’ TPYIIIBL. YTIEpOoI M KPEMHHHA U OK https://m.edsoo.ru/7f41a636

HUX COCOAUHCHHUA

Hroro no pazaeny 25

Pazaen 3. MerTa/LinI 1 X COeMHEHNSA

3.1 O01ue CBONCTBA MECTAILIIOB 4 Bupmiotexa

’ - LIOK hitps://m.edsoo.ru/7f41a636
39 Baskuelue MeTaIbl H HX 16 2 2 Bubanoreka

’ COCTMHCHUS LOK https://m.edsoo.ru/7f41a636
Hroro no paszaeny 20

Pasznen 4. Xumusi 1 ORpyxRAIOIAS cpena

41 BemecTsa u Marepuasl B 3 Bubamorexa
’ JKHA3HHU YCTOBCKA LOK https://m.edsoo.ru/7f41a636
Hroro no pazzeny 3
Bubamorexa
PesepBHOE BpeM 3

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

OBILEE KOJIMYECTBO YACOB

1O TIPOTPAMME 68 7 7

HOYPOUYHOE IIJIAHUPOBAHHE 8 KJIACC

Ne Koa- JlaTa JJIeKTPOHHbIE
Tema ypoka BO H3ydeHust uu(pposbIie
n/ 1acos 00pa3oBaTebHbIE
I Beero pecypcbl

IMpeamer xumun. Ponbe XuMUH B 5KHU3HU YCTIOBEKA. Tenma u budmorexa

1 pea ot T e 1 05.09.2023 | LOK https:/m.edsoo.ru
petectsa /£f0d210¢
[Ipakrraeckas padora Ne 1 «IIpaBuia paGoTsl B buGnuoreka

2 71a00paTopuH U NPUEMEL 00paIICHUS ¢ TabOPaTOPHBIM 1 07.09.2023 | LIOK https://m.edsoo.ru
000pYJ0BAHHEM) /ff0d23dc

3 Yncrsie BemecTsa u cMecH. CriocoObl pasaeacHust CMeCei 1 12.09.2023 | bubmuorexa

1HOK https://m.edsoo.ru




[ff0d26ca

T 5ota No 2 P i ( buGaunoreka
4 paxtirieckas pabora Ne 2 «Pagzesenue emecei (ta 14.092023 | LIOK https://m.edsoo.ru
MPUMEPE OUHUCTKH TTOBAPCHHOM COJTH)» IFf0d8c8
buGaunoreka
5 DUNUCCKUE U XUMHUYUCCKUC SIBJICHUS. XUMHUCCKAS PCAKLIUS 19.09.2023 | LOK https://m.edsoo.ru
[£f0d37fa
buGaunoreka
6 AToMel 1 Moniekyasl. [IpocTeie 1 clioXKHBIC BElecTsa 21.09.2023 | HOK https://m.edsoo.ru
[ff0d2a6¢
X 0 buGanoreka
7 HMIUCCKHUC dIIeMCHTH. OTHOCHTEIbHAS AaTOMHAS Macca. 26.09.2023 | LIOK https://m.edsoo.ru
3HaKH (CUMBOJTbI) XUMHUYICCKHX 3JICMCHTOB
[ff0d2a6¢
3 X buGaunoreka
g (baKOH HOCBOHHCTBa COCTaBa BCINECTB. XAMHUUICCKAS 28.00.2023 | LIOK https://m.edsoo.ru
opmyna. OTHOCHUTETBHAS MOICKYIIPHAS Macca /F0d0be8
buGaunoreka
9 MaccoBast JOIs XMMHYSCKOTO JJICMCHTA B COCAUHCHUH 03.10.2023 | LOK https://m.edsoo.ru
[ff0d2¢eae
buGanoreka
10 | PacueT mo xumuueckoii popmyie 05.10.2023 | HOK https://m.edsoo.ru
/£10d350c
C K 5 Nl buGanoreka
1 TapToBas Auarnocruxka. Konrposnuast paGora Ne 10.102023 | LIOK https://m.edsoo.ru
((HCpBOHa‘IaJ’IbeIC XUMHUYCCKUC TTOHATHI /fde323C
B c o buGnuoreka
12 AJCHTHOCTDh XUMHUUCCKUX deMeHTOB CocTaieHue hopMy 12.102023 | LIOK https://m.edsoo.ru
O BaJICHTHOCTH. I£F0d3al6
buGanoreka
13 | ATOMHO-MONECKYIIPHOE YICHHUC 17.10.2023 | LIOK https://m.edsoo.ru
/£10d2d50
buGanoreka
14 | 3akoH cOXpaHCHHS MACCHl BEINECCTB. XUMHUUCCKUC VPABHCHUS 19.10.2023 | LIOK https://m.edsoo.ru
[f10d3b88
K i ( buGanoreka
15 naccuuralys XUMHUCCKUX PEAKIUE (COCTHHCHUS, 24.10.2023 TTOK hitps://m.cdsoo.ru
Pa3IoKCHUS, 3aMEIICHUS, OOMCHA) IF0d3F34
M. B. JlomoHocoB — yuéHbrit-3HIHKI0TC 1UCT. QG00IIEHNE bubmorera
16 - yHen LHRTONCAHCT. = 26.10.2023 | LOK https://m.edsoo.ru
U CUcreMaru3anus 3HAHUU /fde4OC4
buGaunoreka
17 | Konmuectso Bemectsa. Mons. Momsipras macca 14.11.2023 | LIOK https://m.edsoo.ru
/110d4290
B buGanoreka
18 BITUCIICHUSL KOHI/I‘IC\?TBa, MAacCChl BCHICCTBA 110 YPABHCHUAM 16 1 12023 ]_[OK httDS://m.edSOO.ru
XUMHYCCKUX PCaKIIUU /fde5230
K 5 Ne2 B buGanoreka
19 OHTPONBHAS paboTa 22 10 TEME «BemmecTsa 1 21.11.2023 | LHOK https://m.edsoo.ru
XUMHUYICCKHUC PCAKITUU» /fde5708
20 Kucnopoa. CriocoObl monyueHUs KHCIOPOAA B 1a00paTOPUH 23.11.2023 | BuGmmorexa




U IPOMBITIIICHHOCTH.

LIOK https://m.edsoo.ru
[£10d497a

du3udeckue U XUMUYECKUE CBOMCTBA KHCIOPOAa (peakiyn buGnuoreka
21 | oxucnenus, ropenue). [lonarue 06 okcnaax. [lpumeHeHue 28.11.2023 | HOK https://m.edsoo.ru
KHUCITOpoaa [ff0d4614
B o c K o buGnuoreka
22 O3AYX = CMCCh 14308, LOCTAB BO3AYXA. RHCIOPOA 30.11.2023 | HOK https://m.edsoo.ru
3IEMEHT U MPocToe BeecTBo. O30H I£f0d4480
TennoBoit 3¢ ¢eKT XUMUICCKONW PEAKIIUH, TOHATHE O buGnuoreka
23 | TePMOXMMHUYECKOM YPABHECHHUH, 9K30- H S3HIOTCPMUUCCKUX 05.12.2023 | LIOK https://m.edsoo.ru
peakumsx /£0d4790
T ( ).3 buGanoreka
24 omvBo (HETh, YIONb U METaH). 3arpsa3HCHUC BO3AYXA, 07.12.2023 | TTOK https://m cdsoo.ru
CIIOCOOBI €r0 MPEIOTBPAIICHUS I£f0ddcda
I 6ota Ne 3 n buGnuoreka
25 PAKTHHECKAH PAOOTA A2 3 TIO TOME (L IOMYHCHHIC H 12.12.2023 | LHOK https://m.edsoo.ru
COOMpaHHE KUCIOPOa, H3YUCHHUE €r0 CBOWCTBY I£f0ddac)
B o H buGnuoreka
2% oli[ogog 3NIEMEHT U MpocToe BeuiecTBo. HaxoxaeHue B 14.12.2023 | LIOK https://m.cdsoo.ru
fPHPOA /£0d4dd0
o N buGnuoreka
27 Hg;ﬁ:i‘;fei;{;(ﬁif:Kne CBOHICTBA BOAOPOAA. 19.12.2023 | HOK https://m.edsoo.ru
/£10d4dd0
buGnuoreka
28 | IloHsTHE 0 KHCIIOTAX M COIIX 21.12.2023 | LHOK https://m.edsoo.ru
/f0d50d2
IpakTuyeckas padora Ne 4 no teme «llonyueHue u budmorexa
29 p p - O 26.12.2023 | HOK https://m.edsoo.ru
coOupaHHe BOAOPOA, H3YUCHHUE €rO CBOWCTBY IFR0dAFAD
buGnuoreka
30 | MonspHnsiit 00bEM Ta30B. 3aKOH ABOTaaApo 28.12.2023 | HOK https://m.edsoo.ru
[ff0d542¢
Brraucnenus 06pEMa, KOTHYSCTBA BEIICCTBA ra3a Mo ero Budmorexa
31 . > KO HI - 11.01.2024 | LOK https://m.edsoo.ru
H3BCCTHOMY KOJIMYCCTBY BELICCTBA U O0BEMY J£F0d5530
B 55 buGnuoreka
32 BIMUCICHUS O ’bel\fOB Ta30B I10 ypaBEICHI/IIO pCaKkmun Ha 16.01.2024 ]_[OK httDS://m.edSOO.ru
OCHOBC 3aKOHa O6’I>CMHI>IX OTHOHIICHUHU I'a30B
/£10d5708
buGnuoreka
33 | OusmdyecKkue U XUMHYCCKHE CBOMCTBA BOIBI 18.01.2024 | LOK https://m.edsoo.ru
[£10d587a
buGnuoreka
34 | Cocras ocHoBanuii. [lonarue 06 nHIUKATOpaX 23.01.2024 | HOK https://m.edsoo.ru
[££0d59¢2
B u buGnuoreka
35 | Bona Kax pacrsopires, Hacwmuerie 1 rerachuerc 25.012024 | LIOK hitps:Jim.edsoo.ru
PacTBOpEL. AO BEII PacTEop /£0d5b40
IpakTuyeckas padora Ne 5 no teme «lIpurorosncHre buGnuoreka
36 | pacTBOpPOB ¢ OoNpeaeIEHHON MAaCCOBON AOICH PaCcTBOPEHHOTO 30.01.2024 | LIOK https://m.edsoo.ru
BELIECTBAY» [ff0d5eba




PeincHue 3aaa4q 1mo TCM¢C «Maccosas J0JI1 BCIICCTBA B

Bubauoreka

37 01.02.2024 | HOK https://m.edsoo.ru
pacTeope» /£0d4dd0
Koutpoabnas padora Ne3 o teme «Kucnopoa. Boxopo bubmorera

38 B f . P ) TOPOAL. BOAOPOA. 06.02.2024 | LHOK https://m.edsoo.ru

oAd /£f0d6342
0 . b bubnmoreka
39 HECHHZ;::ZE; K(J:ccn HKALUTL, HOMCHKIATYPA. 08.02.2024 | LOK https://m.edsoo.ru
i A /£f0d664¢
buGanoreka
40 | XuMHUYCCKHE CBOHMCTBA KHCIOTHBIX, OKCHIOB 13.02.2024 | LOK https://m.edsoo.ru
/f10d664e
buGaunoreka
41 | OcHoBaHHS: COCTAB, KIACCHU(DHUKAIMS, HOMCHKIATYPA 15.02.2024 | LOK https://m.edsoo.ru
/Af0d67ca
buGaunoreka
42 | XuMHYECKHE CBOMCTBA OCHOBAHMI 20.02.2024 | LHOK https://m.edsoo.ru
[ff0d67ca
43 | AMdoTepHBIC OKCHIBI U THAPOKCHIBI 22.02.2024
buGanoreka
44 | Kucmotsl: cocTas, KiacCUpHUKAIUI, HOMCHKIATYPa 27.02.2024 | LHOK https://m.edsoo.ru
/ff0dfee2
buGanoreka
45 | IonayueHHE U XUMHYECCKHIE CBOUCTBA KHCIOT 29.02.2024 | HOK https://m.edsoo.ru
/ff0dfec2
Comn ( ) 5 bubnmoreka
46 ngﬁqgfiﬁ:ﬁdﬁizrzHKHaTypa’ CHOCOOBT HOMYHOHHA, 05.03.2024 | LOK https:/m.edsoo.ru
/00ad9474
[Ipakrrueckas padora Ne 6. Pemenne skcrniepIMEHTANBHBIX buGnuoreka

47 | 3ama4 o TeMe «OCHOBHEBIC KIACCHl HEOPTaHUIECKUX 07.03.2024 | LIOK https://m.edsoo.ru
COEJUHEHUID) /00ad9b7c
I buGanoreka

48 ccf:;;i:;;l;“laﬂ CBA3D MONLY KIACCAMH HEOPTAHHIHCCIIX 12.03.2024 | LOK https://m.edsoo.ru

/00ad%a50
buGanoreka
49 | O6OOIMECHHE U CHCTEMATH3AIHS SHAHMH 14.03.2024 | LOK https://m.edsoo.ru
/00ad9¢b2
K 6 Ned "o buGaunoreka

50 oHTpoJibHAs paGoTa Ne ric')' Teme "OCHOBHBIC KIaCCHI 10.032024 | LIOK https://m.cdsoo.ru
HCOPraHuICCKUX COCANHCHUU /OOad9e la
N buGaunoreka

51 CPBBIC IIOMBITKH KJ'Ia,CCI/I(bI/IKaLII/II/I XUMHUYCCKHUX 3JICMCHTOB. 21 03 2024 ]_[OK httDS://m.edSOO.ru
HOHHTI/IG O rpymmax ¢XOIHbIX 3JICMCHTOB /OOad9ffa
N N n buGanoreka

57 eproauuecKuil 3akoH u [epuoauueckas cucrtema 02.042024 | LTOK https:/m.edsoo.ru
xuMudIecKkux 3eMeHTOB [, Y. Menaemeesa /00adas2c

buGanoreka

53 | Ilepuoasl, rpyIIIIbL, MOATPYITIBL 04.04.2024 | LIOK https://m.edsoo.ru
/00ada52¢

54 | Crpoenue aromos. Cocras aToMHBIX saep. M3oToms 09.04.2024 | Busnmuorexa




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

c 5 buGnuoreka
55 HTPOCHI/IG SEKTPOHHBIX O I([)HISII{T\I/} ATOMOB 3JICMCHTOB 1 11.042024 | LIOK https://m.cdsoo.ru
epuoanieckoit cucremst 1. 1. Mennencesa /00adabbe
X buGnuoreka
56 AAKTEPHCTHKA XHMHMECKOTO JMEMCHTA IO €r0 1 16.042024 | LIOK https://m.edsoo.ru
nonoxkeHuto B [lepuoamiaeckoii cucreme . 1. Menaeneesa /00ada824
3unaveHue [leproauueckoro 3akoHa A Pa3BUTHS HAYKH U buGnuoreka
57 | npakruxu. . 1. MenaeneeB — yuéHbIH, meaaror u 1 18.04.2024 | LIOK https://m.edsoo.ru
IpaKIaHIH /00ada96e
buGnuoreka
58 | DneKTpoOTPHLIATEIBHOCTh ATOMOB XUMHUICCKHUX 3ICMEHTOB 1 23.04.2024 | HOK https://m.edsoo.ru
/00adaab8
buGnuoreka
59 | MoHHass XuMHU9ECKas CBI3b 1 25.04.2024 | LHOK https://m.edsoo.ru
/00adac34
buGnuoreka
60 | KoBanecHTHad HeNOMApHAs XUMHUUIECKAs CBA3b 1 30.04.2024 | LIOK https://m.edsoo.ru
/00adaab8
buGnuoreka
61 | KoBaneHTHas MOISpHAS XUMHUUCCKAS CBS3b 1 07.05.2024 | LHIOK https://m.edsoo.ru
/00adaab9
O000ImEeHHE U CHCTEMATH3ALNS 3HAHUH 110 TEME: buGnuoreka
62 | Ilepuoamueckuii 3axoH. CtpoeHHE aToMa. X UMUAYCCKAL 1 14.05.2024 | LHOK https://m.edsoo.ru
CBSI3b. /00adae28
. " buGnuoreka
63 POMEKYTOUHAA aTTECTAlHs. VITOrOBass KOHTPOJIbHad 1 16.05.2024 ]_[OK httDS://m.edSOO.ru
paboTa 3a kypc xumuu 8 Kiacca 100adb076
buGnuoreka
64 | CrercHp OKHCICHIUS 1 21.05.2024 | LHOK https://m.edsoo.ru
/00adb076
buGnuoreka
65 | OKHCIHUTEIM H BOCCTAHOBUTEIIH 1 23.05.2024 | LHOK https://m.edsoo.ru
/00adb33c
buGnuoreka
66 | OKHCTUTETBHO-BOCCTAHOBUTCIBHBIC PCAKIIUH 1 28.05.2024 | HOK https://m.edsoo.ru
/00adb486
buGnuoreka
67 | OKHCITUTETBHO-BOCCTAHOBUTEIBHBIC PCAKIIUH 1 30.05.2024 | LIOK https://m.edsoo.ru
/00ad9cb2
buGnuoreka
68 | PesepBHbiii ypok. OG0o0ImEeHHE U CHCTEMATH3ALUS 3HAHUEH 1 31.05.2024 | LIOK https://m.edsoo.ru
/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE INIAHUPOBAHHUE 9 KJIACC

Koa-
Ne BO Jlata DjeKTpoHHbIE HH(POBbIE
/i Tema ypoxa HacoB | ysyuenns 00pa3oBaTeJbHBIE PECypChI
Bcero
IMepuoguueckuii 3akon. Ileproauueckas
1 cucTeMa XUMHICCKUX dneMeHToB [, M. 1 04.09.2023 BH6HHOTeK.a
Menzeneesa LIOK https://m.edsoo.ru/00adb59e
> 3aKOHOMEPHOCTH B H3MCHCHHH CBOICTB 1 06.09 2023 buGanoreka
XUMHYICCKHX 3IEMEHTOB MEPBIX TPEX MEPHOAOB o LOK https://m.edsoo.ru/00adb6b6
3 Knaccudukamys u HomMeHKIaTypa 1 11.09 2023 buGnuoreka
HEOPraHUYECKHX BELICCTB o LOK https://m.edsoo.ru/00adb7e2
4 Buasr XUMHUUIECKOM CBA3H M THITBI 1 13.09 2023 Bubmnoteka
KPUCTATITHYSCKIX PEIIETOK o LOK https://m.edsoo.ru/00adbac6
BxoaHast koHTpONIBLHAS pafoTa IO TEME
5 «[ToBrOpcHHUC 3HAHUI OCHOBHBIX PA3ICIOB 1 18.09.2023
Kypca 8 kimacca»
Krnaccudukarus XUMHUISCKUX PEAKIIUH 110
buGanoreka
6 Egig?::;ﬁ ;?Iii};?:aM. OKHUCTHUTE TBHO- 1 20.09.2023 LIOK https://m edsoo.ru/00adbeb0
peaKiuu
7 OKHCIUTEIPHO-BOCCTAHOBUTETBHBIC PCAKIIHH 1 25.09.2023 bubamorexa
peaitt o LIOK https://m.edsoo.ru/00adcade
IMonsTHe 0 CKOPOCTH XUMHUYSCKON PEAKIINU. Bubmiorexa
8 ITonsTHE O TOMOTEHHBIX M FE€TEPOTEHHBIX 1 27.09.2023 TTOK https://m.cdsoo ru/00adbe9a
PeaKIMsIX
ITonsTHe 0 xuMIIeckoM pasHOBecHH. DakTopsr, BuGmorexa
9 BJIMSIFOIIME HA CKOPOCTh XUMHYECKOM PeakLiiy U 1 02.10.2023 )
MIOJIOXKECHUE XUMHUYECKOTO PABHOBECHA HOK hitps://m.edsoo.1u/00adc28¢
10 Teopus 3ACKTPOTUTHICCKON TUCCOTHALIHH. 1 04.102023 buGanoreka
CunbHBIC U c1a0bIe 3JICKTPOIUTHI o HOK https://m.edsoo.ru/00adcd68
11 | MouHbIe ypaBHeHus peaKipii 1| 09.102023 | PuOmoTera
yp peaxtt o LIOK https://m.edsoo.ru/00add448
XUMHUCCKUC CBOMCTBA KUCIOT U OCHOBAHHUU B
12 CBETE MPEACTABICHUU 00 3NICKTPOTUTUICCKOM 1 11.10.2023 bubmorera
1peA p o LIOK https://m.edsoo.ru/00add5d8
JUCCOLIUALTTH
XuUMHICCKHC CBOMCTBA COJICH B CBETC
13 MPEACTABICHUMN 00 3JICKTPOTUTHICCKON 1 16.10.2023 bubamorexa
peA p o LIOK https://m.edsoo.ru/00add8b2
JUCCOLIUALTTH
14 IMonaruc o ruapoanse conci 1 18.10.2023 bubamorcxa
AP o LIOK https://m.edsoo.ru/00add9d4
N buGanoteka
15 O06o01mEeHNE U cUCTEMATU3ALIMSL 3HAHUMI 1 23.10.2023 LIOK https://m.cdsoo.ru/00addd12
16 [Ipaxrrueckas padorta Ne 1. «Perenue 1 25102023 buGnuoreka
SKCIICPUMCHTATBHBIX 3302 o LOK https://m.edsoo.ru/00addbfa
Kontpoasnas pa6ora Ne2 no teme BubmoTexa
17 «QICKTPOTUTHICCKAS TUCCOLIAALTIS. 1 30.10.2023 LIOK https://m.cdsoo.n/00addec0
XHUMHUIECKHE PEAKIIIH B PaCTBOPAx» DS/ ]
18 1 13.11.2023 | Bu6nuoTexa

O01mas XapakTePUCTUKA raJOTCHOB.




XuMHUCCKHE CBOMCTBA HA MPUMEPE XJI0Pa

LIOK https://m.edsoo.ru/00addfe2

Xnoposogopoa. CoastHast KUCIOTA, XUMHUICCKHC

Bubauoreka

19 CBOCTBA, MOJYUCHUE, TPUMCHCHHE 15.11.2023 LIOK https://m.edsoo.ru/00ade104
[Tpaxrryeckas padorta Ne 2 mo Teme BubmoTexa
20 «ITomy4eHne cOMTHON KUCIIOTHI, H3YUICHHE €& 20.11.2023 TTOK hitps://m_edsoo.ru/00ade348
CBOHCTB» DS/ ]
BerurcacHUs 0 YPaBHEHHSIM XUMHYCCKHX Eubmiorexa
21 peaKInii, ECIM OAWH U3 PEarcHTOB JaH B 22.11.2023 L{OK https://m.cdsoo.r/00ade48s
M30BITKE D50 :
O01mmas xapakTepucTHKa 3eMEHTOB VIA- buGanoreka
22 TPYIIITBL 27.11.2023 LOK https://m.edsoo.ru/00ade64a
AnnoTponHbie MOTUGHUKALIAH CEPBI.
23 Haxoxaenne ceprl 1 €€ COeIMHEHHH B IPHPOJIE. 29.11.2023 E{?}J(I%(Ee;?/m edsoo.ru/00ade64a
XHUMHIECKHE CBOHCTBA CEPBI DS/ ]
24 CepoBoaopoa, cTpocHHE, PUBHICCKHE H 04.12.2023 buGaunoteka
XHMHYICCKHE CBOHCTBA o HOK https://m.edsoo.ru/00ade802
75 Oxcuas ceper. CepHast KHUCI0Ta, GUIUICCKUC U 06.12.2023 buGanoreka
XUMHUYCCKHUC CBOMCTBA, MPUMCHCHHE o LIOK https://m.edsoo.ru/00adea28
XUMHUCCKHE PEAKIIHMH, JCKAIUC B OCHOBEC
2% MPOMBIIIJICHHOTO CIOco0a MOIYUCHHUS CCPHOU 11.12.2023 buGnuoreka
KHUCTIOTH. XUMHUYECCKOE 3arps3HCHHE o LOK https://m.edsoo.ru/00adec8a
OKPYXKAIOIIEH CpeIbl COSAUHEHUAMU CEPBI
27 BeruricieHHe MacCoBOM JOMIK BBIXOA MPOIYKTA 13.12.2023 Bbubnnoreka
peakiuu o LIOK https://m.edsoo.ru/00adec8a
O0mmas XapakTePUCTHKA 3JICMECHTOB V A- BubmoTexa
28 IPYHITEL. A30T, PacpOCTPaHCHHE B IPUPOJC, 18.12.2023 .
(DHBHICCKHE M XHMITICCKHE CBOTCTBa LOK https://m.edsoo.ru/00adecad
29 AMMHaK, er0 PH3MICCKHE U XUMUICCKHE 20.12.2023 buGnuoreka
CBOICTBA, MOJYUCHUE U TPUMCHCHIC o LOK https://m.edsoo.ru/00adf004
30 [paxrryeckas padota Ne 3 mo Teme 25122023 buGnuoreka
«IlonyueHne aMMHaKa, U3YICHHUE €rO0 CBOWCTBY o LOK https://m.edsoo.ru/00adf180
31 A3oTHas KUCTOTA, ¢ PU3HICCKHUE U 27122023 buGnuoreka
XUMHYCCKHE CBOMCTBA o LIOK https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJICH AMMOHHS B
37 KQ4eCTBS MUHCPAIBHBIX YAOOPEHUH. 10.01.2024 buGanoteka
XUMHICCKOS 3arPs3HCHUES OKPYIKAOLICH CPE bl o LOK https://m.edsoo.ru/00adf518
COCAMHCHUSIMU a30Ta
®docdop. Oxcun dpochopa (V) u bochopras Bubmiorexa
33 EI;I;HOTa, (PUBUUICCKUE U XUMUICCKUE CBOHCTBA, 15.01.2024 TTOK hitps://m_cdsoo.ru/00adf68a
VICHHUC
Hcnonb3oBanue dochaTos B KauecTBE Bu6moTexa
34 MUHEPAITBHBIX YIOOPCHHUH. 3arps3HeHue 17.01.2024 )
o LIOK https://m.edsoo.ru/00adfc20
MPUPOIHOM cpeasl hocharamu
35 VYracpoa, pacpoCcTpaHCHHUE B PUPOC, 22012024 buGanoteka
(U3BHYCCKUE U XUMHYCCKHIE CBOUCTBA o LOK https://m.edsoo.ru/00adfd9¢
Oxcuasl yriepoaa, ux pu3nueckue u
36 XUMHUYCCKHUE CBOUCTBA. DKONMOTHICCKHUES 24012024 buGanoreka

MPoOICMBI, CBA3AHHBIC C OKCHAOM VIIepoaa
av)

LIOK https://m.edsoo.ru/00adfebe




Bubavoreka

37 VYronpHas KHCIOTA U €€ COMA 29.01.2024 LIOK https://m.edsoo.n/00ac006¢
[Tpaxrrueckas padota Ne 4 mo Teme Bubmiorexa
38 "Tlonyuenue yriaekucaoro raza. Kauecrsennas 31.01.2024 LIOK https://m.cdsoo.ru/00ae027¢
peakius Ha KapOoHAT-HOH" DS.JLL :
39 IlepBoHauanbHbiC MOHATHS 00 OPraHUICCKUX 05.02.2024 bubmmoreka
BEIICCTBAX KAK O COCAMHCHUSIX YIIICPoaa o LIOK https://m.edsoo.ru/00ac054¢
. buGaunoreka
40 Kpemnnii 1 ero cocauHCHUS 07.02.2024 1IOK https://m_edsoo.ru/00ac080a
[paxrrueckas padorta Ne 5. Pemenvie BubmoTexa
41 SKCIIEPUMEHTAIBHBIX 3aJa4 110 TEME 12.02.2024 )
«BaskHeHIIIMEe HEMETAJUIBI M KX COCIMHCHMY HOK https://m.eds00.ru/00ac0bi2
42 KonTpoabnas paGora Ne3 no teme 14.02.2024 buGnuoreka
«BaxxHeHIIMEe HEMETAIUTBI M MX COCIMHCHHI o LIOK https://m.edsoo.ru/00ac0c18
O01mas XapakTePUCTHKA, XUMHUUCCKHAX
43 3IIEMCHTOB — METAIIIOB. MeTamIudecKas CBA3b 19.02.2024 bubmmoreka
U METALTHMYECKAs KPUCTATLTHYCCKAS PeIIETKA. o LOK https://m.edsoo.ru/00ac103¢
duznyeckue CBOHCTBA METAIIOB
XUMHUYCCKUE CBOMCTBA METAJIIOB. BuGmoTexa
44 DICKTPOXUMHUICCKUH Psi HAMPSKCHUE 21.02.2024 LIOK https://m_edsoo.ru/00ac1156
METAILIOB e, -
O01ue CcrocoOh! MOMYICHHSI METAJLIOB,
45 CmiaBsl. BeraucieHus 0o ypaBHCHHIM 26.02.2024 bubmmoreka
XUMHUYCCKHUX PEaKIUi, SC/IU OJUH U3 PCArCHTOB R LIOK https://m.edsoo.ru/00ac1156
COACPKUT TPUMECH
bubmmoreka
46 IMonarue 0 KOPPO3UU METAILIOB 28.02.2024 TTOK https://m_cdsoo.ru/00ac1278
47 IlenovHBIC METATBI 04.03.2024 buGmnorera
o LIOK https://m.edsoo.ru/00ae14b2
48 OKCHIBI M THAPOKCHIBI HATPHUS U KAJIHS 06.03.2024 buGmnorexa
A AP A p o LIOK https://m.edsoo.ru/00ac14b2
IlenoyHO3eMETbHBIC METAILIBI — KATBIIUN U Bubnavoreka
49 MArHHH 11.03.2024 LIOK https://m.edsoo.ru/00acl5e8
50 Baxuelimme coeTUHCHUS KaTbITUS 13.03.2024 buGnnorexa
A H T LIOK https://m.edsoo.ru/00ael5e8
51 O06o01mEeHNE U cUCTEMATU3ALIMS 3HAHUHI 18.03.2024
) ) bubmmoreka
52 YKé&cTroCTh BOBI U CITOCOOBI €€ YCTPAHCHUS 20.03.2024 TTOK https://m.cdsoo ru/00ac1886
53 IMpaxruueckas padora Ne 6 mo teme "YKécTrocTh 01.04.2024 bubnmoreka
BOJBI K METOJHI €€ YCTpaHCHHUS " o LOK https://m.edsoo.ru/00aclae8
54 | Amovunuii 03.04.2024 | DrOmaOTCKA
. o LIOK https://m.edsoo.ru/00aelc64
. Butanoreka
55 AmoTepHbIC CBOHCTBA OKCHAA U THAPOKCHAA 08.04.2024 10K https://m_edsoo.ru/00ac1c64
bubmmoreka
36 Keneso 10.04.2024 LIOK https://m.edsoo.ru/00ac1d86
57 Oxcuasl, ruAPOKCUabL 1 cou kee3a (1) u 15.04.2024 bubmmoreka

sxenesa (1)

LIOK https://m.edsoo.ru/00ae35¢6




58 O06o01mEeHNE U cUCTEMATU3ALIMS 3HAHUHI 1 17.04.2024
[Ipaxrrueckas padorta Ne 7. Perenue
59 SKCIEPUMEHTAIBHBIX 33434 0 TEME 1 22.04.2024 budmorexa
. T LIOK https://m.edsoo.ru/00ac3de8
«BaxkHeHme MeTAIIbI U UX COEIUHEHH
BobruucieHus mo ypaBHCHUAM XUMHYICCKAX
60 peaxImii, CCNU OJIMH U3 PCarcHTOB JaH B 1 24042024 Bubnuoreka
M30BITKE WIH COACPIKUT TPUMECH. BoraucieHus o LIOK https://m.edsoo.ru/00ael1750
MaCCOBOM JOJTH BBIXOA TPOAYKTA PCAKIHN
. Butanoreka
61 O0001IEeH e U CUCTEMATH3ALM 3HAHUH 1 29.04.2024 TTOK hitps://m_edsoo.r/00ae4270
62 KOHTpo.JVn;Haﬂ pa6ora Ne4 o teme 1 06.05.2024
«BaxkHelme MeTaIIbl U UX COEIMHEHUI
Bemectra 1 MaTepuabl B TOBCCAHCBHOM KU3HA Bbubauoreka
63 YCIOBEKA ! 08.05.2024 LIOK https://m.edsoo.ru/00ae3f50
64 I/ITorosaﬂv KOHTPOJIbHAS paboTa 3a KYPC XUMUH 1 13.05.2024
OCHOBHOM IIKOJIBI
XuUMHYCCKOE 3arpsa3HCHAUC OKPYIKAFOIICH CPEABI
65 Poar xumum B pEIICHUH SKOIOTHICCKUAX 1 15.05.2024 Bubmorexa
LIOK https://m.edsoo.ru/00ae4270
mpobnemM
Pesepeusiii ypok. O6o0meHne 1 buGnuoreka
66 CUCTCMATH3AIAS 3HAHUM ! 20.05.2024 LIOK https://m.edsoo.ru/00ae0d0a
Pesepeusiii ypok. O6o0meHne 1 buGnuoreka
67 CHCTCMATH3AIMS 3HAHMI ! 22.05.2024 LIOK https://m.edsoo.ru/00adb33c
Pesepeusriii ypok. O6o0meHue 1 buGnuoreka
68 CHUCTEMATH3ALMUS 3HAHUH ! 23.05.2024 LIOK https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10O 63
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