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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM TPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuu Ha€T MNPEJCTaBICHUE O MENsAX, OOIIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE CoJiepKaHue,
MpeayCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpOrpaMMbl MO XUMHH, OMNPEAENSICT KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaromuxcsi, ONpenensieT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATENLHOCTH O00YyYalolmerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXHOCTEH IS CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOM  JIeSTEIbHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCJIEIOBATEILCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYarOIIMNXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHeuMBaIOTCs CrenupUuKon
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBICHUNA 00 ANEKTPOJUTHYECKON JMCCOLMAIMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W TOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHE XUMHU NPOUCXOJIUT C MNPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHHME 3HAHHM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM [IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUU TMO3HABATEIBHBIX YMEHHUHN U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1, KaK:

— (¢$opMHUpOBaHHE WHTEIJICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIbHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHHE
oOyJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKPY’KaIOIIer0 MHUpa, WCIOJB3Yysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YyYCHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHHH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATENIBHOCTH B IENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANpPaBICHHOCTH JalbHEHUIIETo
oOy4eHus.

BocnurarenpHplii  nmoTeHUMan ypoka(BuAbL U (POPMBI  JIESITEIBHOCTH)
peain3yeTcsi 4yepe3 JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS IMPOrPaMMbl MO XUMHUHU
OCHOBHOTO oO1ero oOpa3oBaHMUs.
OO1mee 4ncIoO YacoB, OTBEACHHBIX I M3yYeHUS XMMUU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HHU YEIOBEKAa. XMMHS B CHCTEME HaYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. CHMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOcHUTENbHAass aTOMHas Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 40JiE XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYECKUE U XUMHUUYECKUE SBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKkHe ypaBHeHUs. Knaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBaHUEM, U3YUCHUE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3sOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢busnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBUE Meja C KUCJIOTOMN) SBJICHUM, HAOIIOICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoOJIEUCTBHUE kele3a ¢ pacTBopoM coiu meau (ID),
U3Y4YeHUE CIOCOOOB PAa3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoOBEACHNE OYUCTKH MTOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NIPOBENEHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAacChl, CO3JaHUE MOJENed MOJEKYI
(IIapoCTEepPKHEBBIX ).

BaxxHellne npeacTaBuTe M HCOPraHUYECKUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenne xucimopoga. CrnocoObl



MOJIYYCHHUST KHUCIOpoJa B JIA0OpaTOpUM H MPOMBINIIEHHOCTH. KpyroBopot
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOMIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 1071 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpoJie U B KU3HU 4deloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIACCaMU HEOPTAHUYECKUX COETUHEHHIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE CONECPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJICHHE OOpa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpeM ©  KaibllueM) (BO3MOXHO HCIOJIb30BAaHHE BHJICOMATEPHUAIIOB),



UCCIeOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB PA3IMYHBIX KJIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HEUTpah3aluH, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajula JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIACCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3ytoT aM()OTEpHBIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas U JIIMHHONEpPUOAHAs  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuid CMBICH MOPSAJKOBOTO HOMEpPA, HOMEpPOB NEpUOAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIaAM.

3nauenue [leprnoanueckoro 3akona u [leppoanveckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
rpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iporecchl OKMCIIEHUs U BOCCTAaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanust MeXOpeAMETHBIX CBSI3€H MpH W3YyYEHHM XMMHHM B 8 Kjacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHME KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MepPUOIUIHOCTh, HAOIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1bl, COJHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XMUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTATUIMUECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3auyHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TeIrioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO 0OPAaTUMOCTH, IO
Y4aCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBecUU. DakTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIIMHA C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIbHBIE U ClIa0ble 3JEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakin Ha HOHBL. [IoHATHE O TMapOIN3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3JIMYHBIX (PAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOrO  oOMeHa
(oOpazoBanue ocajika, BbIJEJIEHHE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMUs), pAciO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIeHiCTBUE C METaUIlaMU, HEMeTa/ulaMu, I[Ieio4amMu). XJIIOpPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHeWIlMe XJIOpUIbl U HX
HAXOXJCHUE B PUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (PU3MYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kwuciora, (QHU3NUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThel. Colau CEpHOM KUCIOTHI, KAUECTBEHHAs peaKlMsl Ha



cyiabdpaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyeckue u XMMHUUECKUE CBOMCTBA, MOMy4yeHHe U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUEe U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJy4yeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJoTpornHele Moaupukanmuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3nIecKue U XUMUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, PACIPOCTpaHEHUE B TNPUPOJE, (PUIUYECKUE U XUMHUYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHue MpPOOJEeMBbl, CBA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza ri100anpbHOrO MOTEIUIEHUS KIMMaTa, MapHUKOBBIN
s dekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl UX TMepepaloTku (OEH3MH), UX pPOJb B OBITY U HPOMBILIIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BaXKHBIX BEILECTBAaX: )KMpax, OejKax, yriieBojax — 1 ux
poJM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCJIMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHUs B mnpupoge. OOmme npencTaBieHus o0
okcunie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHeine cTpouTenbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl O€30MacHOTO WCIOIh30BaAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIMNE (PU3NUECKHE W XUMHUYECKHE CBONCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl M €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYIIMBaHUs caxapa Ioj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIiK Ha Cynbdar-
WOH W HAOJIOJIeHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢Gochopa MU HUX COCAMHEHHN (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
WX IPOTEKaHHUsI, B3AUMOACICTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOpPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, COOMpaHue, paclo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IMPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIePUMEHTATbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmomgmyeckor cucreMe xumuueckux daemeHTtoB J[. W.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHEe MeTaUIoB. MeTtajndeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAl
HaMpsHKeHUH MeTauioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CrocoObl TIONy4eHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBwl (CTajib, YYTyH, JIOPATIOMUHUN,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [leppoanyeckon cucreme XMMHYECKHUX
anemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbI U



TUJIPOKCUIBl HaTtpuss W Kanuda. [IpuMeHeHHWe IIEeNOYHBIX METAIOB W HX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupoae. PU3NUeCKUEe U XMMUUECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HAXOXICHUE B Ipupone. PU3ndecKue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U conn kene3a (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHUE BHJEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHME  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIBHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHECHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM 4YeloBeKa. besomacHoe
MCIIOJI30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 05KOTaX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIeH cpeanl (MpeaeiabHas I0myCTuMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMun B pemieHun 3K0JIOTHYECKUX
npooem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYEHHUH XMUMHH B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NepUOAUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAITHI.

®dusuka: Marepus, aTroM, O3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaIHMOAKTUBHOCTh, MOJIEKYNA, DIIEKTPUUYECKUI 3apsl, NPOBOIHUKH,
MOJyIPOBOIHUKU, AMDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaANbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUICKUMHU
COILMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH TIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJCTBOBAThCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAlUM U
pacIlIMpEeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4yHOMY HACJEIUI0, MOHUMAaHMS 3HAUYCHUS XUMHUUYECKOM HAyKu B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIMTAHUSA:

MPEJICTABJACHUS O COIMAJIBHBIX HOPMax M MpaBUJIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW JEATEIHHOCTH TMIPU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIbHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJEHWE M TIOCTYNKH CBOMX TOBApUINEH C MMO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW pEakiHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUA HAyKH U COCTaBISIOIINE
OCHOBY JIJI TIOHUMAaHHS CYIIHOCTH HAYYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU 1O
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YHUTATEJIbCKOW KYyJIBTYpPbhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOM, JTOCTYIMHBIMA TEXHUYECKUMH CPEICTBAaMU HWHGOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJNIIOJIEHUST TMpaBuUi OE30MacHOCTH TMpH  OOpalleHUuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TMPEAMETHBIX 3HAHMM MO XWMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpohecCUOHATBHON ACSITENBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHUYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMHH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, ISl OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUsl TIJ00albHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX PpE3yJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPhIC
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBUs (TT03HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISITHBHBIE), KOTOphIE 0OecmeunBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAINMKA XUMUYECKUX BEIIECCTB U XMUMHYECKUX PEaKIIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NMPEeIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIABJIATh  OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YUAEMBIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHSATh PA3IUYHbIE METOJbI U 3aIpPOChl MPHU MOUCKE U O0TOOpe
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABaTENbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEW NPHUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJIM) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3aa4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHBIE  pPE3yJbTaThbl  IMO3HABATEIBHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
1abopaTopHOI pabOThI O UCCIIEA0OBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEIEIICHHNE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbosee 3PeKTUBHBIE CIIOCOOBI pelieHus] y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBAThH
MIPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeAMETHBIX pE3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CONlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepasbHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mactT «XUMHS», BHIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX 1 HOBBIX CHTYAITHSX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb
OKHUCIICHUS, XUMHUYECKasl peaKlus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiunmy,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToma, aToMHas OpOUTallb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MaccoBas JI0Js BEIECTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh ATU OHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIA;

e ONpPENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHCIIEHUS  DJEMEHTOB B OWMHApHBIX  COCIUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKONM 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyr0 ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMMUYECKHUX DJJIEMEHTOB: pa3juyaTh TIIOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux diemerToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee YuciIo dJISKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX pEaKIUi, EeCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJFOJCHHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClIeIoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIoMl U
7abopaTOpHBIM  000pYJIOBaHHWEM, a TaKXKe IMpaBuUiiaM OOpaIlleHUus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMH 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O U COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JIOJI€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacno3HaBaHUIO PACTBOPOB IIEIIOYECH M KUCIIOT ¢ TIOMOIIBIO WHIUKATOPOB
(ytakmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kJjiacce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKphIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYIECKasi CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKass CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSITHH H
MIPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (Gopmyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUU, TUM KPUCTAITUTUMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
paznuyaTh MOHATUA «rJaBHas noArpynna (A-rpynmna)»y U «modooyHas
noarpynmna (b-rpymma)», maneie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUsl, KOTOphIE HMEIOTCS B TIEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJIEKTPOHOB W
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npeenax MaJblX NEPUOIOB U TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE SJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEII[ECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHYECKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJATBEPXkAasi OMUCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLMKA HOHHOIO



oOMEHa, YypaBHEHMS pEaKUui, MOATBEPKAAOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINH;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB TIO0 TOJYyYEHUI0O U COOMpPaHUIO
ra3o000pa3HbIX BEUIESCTB (aMMHUaKa U yTIEKUCIIOrO ra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOIIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHUE, OO0OO0OIIeHHe, CHUCTEeMATHU3alMi0, BbISBICHHE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOMOIeHNE, M3MEpPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bu6mmoreka [IOK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMu4eckue 15 | 0 bu6nmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 0 0 bubnuoreka [JOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g 0 | bubnmnorexka HOK

' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [JOK

) HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyveckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToOMOB.
XumMnueckas cBsi3b. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

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




9 KUIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | 0 bubnuoreka [JOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnuotexa [HOK
’ peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnmnoreka [HOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 | bubmuoreka [JOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX But6 1OK
nonnoTexa
2.3 3JIEMEHTOB VA- . Azot, pocho 7 0 1
FIEMEHTOD FpyTHEt T, ocop i ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Hroro no pazneny 25




Pazgen 3. MeTa/iIbI M HX COeTUHEHU ST

bu6nuoreka [IOK
3.1 0o 7 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B J)KU3HU YEJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| [Ipenmer xumuun. Ponap XuMuu B KU3HU | 0 0 bu6mmoreka [IOK
yejioBeka. Tejia u BeliecTBa 03.09.2024  https://m.edsoo.ru/ff0d210c
) Ilonsatue o MeTo1aX MO3HAHHUS B | 0 0 bubmuorexa [JOK
XUMUH 04.09.2024 | https://m.edsoo.ru/ff0d227e
[TpakTrueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI | 0 0.5 bubnunoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM . 10.09.2024  https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoOBI | 0 0 bu6mmoreka [IOK
paszeieHus cMecen 11.09.2024  https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 0 0.5 bubmorexa HOK
! | (1 TpHMEp ' 17.09.2024  https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM)»
bubmuorexa [JOK
A 1
6 TOMBI H MOTICIYIIET 0 0 18.09.2024  https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKue AJIEMEHThI. 3HAKU | 0 0 bu6mmorexa [IOK
(CHMBOJIBI) XUMHYECKHX JICMEHTOB 24.09.2024 | https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 IT 1 0 0
POCERE I (ORI BetLna 25.09.2024  https://m.edsoo.ru/ff0d2a6¢c
bubmuorexa [JOK
A - 1 0 0
? TOMHO-MOICKYIIpHO® yHetie 01.10.2024 | https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumnueckas popmyna. BanreHTHOCTD bubmmorexa [TOK
pMyJa. 02.10.2024 |  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB
1 OTHOcCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 08.10.2024 |  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUH 09.10.2024 = https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
MognspHas macca 15.10.2024  https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XumMuyeckas peakius 16.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciIoBHs IPOTEKAHUS bubnnorexa [HOK
XAMHYECKHUX PEaKUi 22.10.2024 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS 23.10.2024  https://m.edsoo.ru/ff0d3b88
Boruncnenust KonuyecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX bubmorexa HOK
n N P 06.11.2024  https://m.edsoo.ru/ff0d5708
peaxiuit
Kiaccupukanust XUMHUYIEeCKHX PeaKIIHid
18 (coenMHEHUS, PA3IOKCHUS bubmorexa HOK
P ’ 07.11.2024  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O6o0uieHue u bubmmorexa [TOK
N ARET, RobI 13.11.2024  https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM 14.11.2024  https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3nyxa. Kucnopon — snemeHT u 20.11.2024 = https://m.edsoo.ru/ff0d448e




IIPOCTOEC BECUICCTBO. Os30H

duznueckre 1 XUMUYECKHE CBOMICTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [IOK
POAia (peartt ’ 21.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Croco0B!I MOJIYUYEHUST KUCIIOPO/1a B
23 J1abopaTopuu iqn OMLII_HJIerHOCTI/I buGnnorexa LIOK
patop p ’ 27.11.2024  https://m.edsoo.ru/ff0d497a
[IpumeHnenue kucnopoaa
TernoBoit 3¢ ekt XuMuIecKoi
24 peaKIuy, MOHATHE O bubnuoreka [IOK
TEPMOXHMMHUYECKOM YPAaBHEHUU, IK30- 28.11.2024  https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUICCKUX PEAKITUSIX
Tommmso (HedTh, yroiab U METAH).
25 3ar azﬂeéneqlios o a, CIIOCOOBI iro bubnnorexa LIOK
P AR, 03.12.2024  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[Ipaktrueckas padora Ne 3 o Teme
26 «ﬁon cHHe 1/112061/1 aHHue KUCJIopoaa bubmmorera [TOK
i " P poAd, 04.12.2024  https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTB)
7 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupoje 10.12.2024  https://m.edsoo.ru/ff0d4dd0
)% ®dusndecKkue 1 XUMHIECKHE CBOMCTBA bubnmoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa 11.12.2024  https://m.edsoo.ru/ff0d4dd0
29 IlousiTHE 0 KHCIOTAaX U COIIX bubnnorexa LIOK
17.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
nabopaTtopuun 18.12.2024 = https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o teme
31 «[Tonyuyenune u cobupanune BOAOPOIA bubmorexa LIOK
ya P AOPOAa, 24.12.2024  https://m.edsoo.ru/ff0d4f42

M3y4EHHUE €r0 CBOMCTB»




MoutsipHbIii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 25.12.2024 = https://m.edsoo.ru/ff0d542e
Brruncnenus o60b€Ma, KonuuecTBa
33 BEILIECTBA r'a3a MO €ro U3BECTHOM bubmmorexa [IOK
. i Y 09.01.2025 |  https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WK 00BEMY
Brruncnenus 006EMOB ra30B 1Mo
34 ABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA bubmmorexa [IOK
P N peart . 10.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 DduU3nYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BO/JIbI 16.01.2025 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
HHAUKATOpax 17.01.2025  https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIe
37 Y HEHACBI peHHLIIe) aCTBOPBI bubmorexa HOK
B P PEL- 22.01.2025  https://m.edsoo.ru/ff0d5b40
MaccoBas 1015 BElIeCTBa B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
38 «ITpuroroBieHue pacTBOPOB ¢ bubnuotexa [JOK
onpeAeNeHHON MacCOBOM J10eH 23.01.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTponbnas padorta Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» 28.01.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KlacCupUKaIUs, bubnmoreka [JOK
HOMEHKJIaTypa 29.01.2025  https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHYECKHE CBOMCTBA
41 KHUCTIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX brbmorexa HOK
’ P 04.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, Ki1accupuxarms, bubnmoreka [JOK
HOMEHKJIaTypa 05.02.2025  https://m.edsoo.ru/ff0d67ca




43 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnunoreka [JOK
OCHOBaHMI 11.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubnmoreka [JOK
HOMEHKJIaTypa 12.02.2025  https://m.edsoo.ru/ffOdfee2
[TonyueHne u XuMU4YECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT 18.02.2025  https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnocoébll3 oI )eHm{ XI/IMI/IqZ(I:)KHe bubmorexa HOK
. 7 ’ 19.02.2025  https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckas pabota Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 25.02.2025  https://m.edsoo.ru/00ad9b7c
COCMHEHU I
43 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnoreka [JOK
HEOPraHWYECKUX COECIUHEHUN 26.02.2025 = https://m.edsoo.ru/00ad9a50
49 O06o00mIeHNe U CHCTEMaTH3aITHSs bubmuorexa [JOK
3HaHUU 04.03.2025 |  https://m.edsoo.ru/00ad9cb2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmorexa HOK
on P 05.03.2025  https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKU KIIACCU(PUKAITUU
51 XUMUYECKUX AiieMeHTOB. [loHsaTue o bubmorexa HOK
' 11.03.2025  https://m.edsoo.ru/00ad9ffa
TpYIax CXOJHBIX AJIEMEHTOB
Ilepuoauueckuii 3aK0H U
52 [Tepuoanueckast cucteMa XUMHUYECKUX brbmorexa HOK
prox 12.03.2025  https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
53 [Tepuonapl, rpynmbl, HOATPYIIIBI bubmmorexa [IOK
DUOARL, TPYIIHEL, IOMpyT 18.03.2025  https://m.edsoo.ru/00ada52¢c




Ctpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 anep. N3oTomsl 19.03.2025 @ https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [leproanueckoit buGnnorexa LIOK
01.04.2025  https://m.edsoo.ru/00ada6be
cuctemsl /1. 1. Menzaeneera
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. 1. 02.04.2025  https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHs HayKH U npakTtuku. 1. 1. bubnnorexa [JOK
MenpeneeB — y4€HbIH, MTEArOT U 08.04.2025  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnnoreka [JOK
XUMHYSCKHX JJICMEHTOB 09.04.2025  https://m.edsoo.ru/00adaab8
59 HNonnas xumnueckas CBsI3b bubmorexa [TOK
15.04.2025 | https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nossipHas XuMudeckas bubnnoreka [JOK
CBSI3b 16.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanieHTHast HETOsIpHAS XUMHYECKast bubnmoreka [JOK
CBSI3b 22.04.2025 | https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenexy okuceHus 23.04.2025 | https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [JOK
peakuuu 29.04.2025  https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIU bubmmorexa [TOK
30.04.2025 | https://m.edsoo.ru/00adb076
65 KonTponpHas padora Ne4 o Teme bubnmoreka [JOK




«CtpoeHnne aroma. XUMHYECKas 05.05.2025  https://m.eds0o.ru/00adb486
CBSI3b»

66 PesepBHblit ypok. O60011€HNE U | bubnmoreka [JOK
cucTeMaru3anus 3HaHuil 06.05.2025  https://m.edsoo.ru/00adb33c
PesepBublit ypok. O0o0mieHnE 1 bubnuoreka [IOK

67 . 1
crucTemMaTu3auurs 3HaHU 13.05.2025  https://m.edsoo.ru/00ad9cb2

68 PesepBHblit ypok. O6001IeHNE U | bubnuoreka [IOK
crucTemMaTu3alurs 3HaHUI 14.05.2025  https://m.edsoo.ru/ff0d61c6
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9 KUIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Iepnoanueckuit 3aKoH.
| [Iepnoanueckas cucrema | 0 0 bubnnorexa [JOK
XUMUYECKHX 351emMeHToB 1. 1. 03.09.2024  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMHUYECKHUX DJIEMEHTOB 1 0 0 bubmmorexa [TOK
. 04.09.2024 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HoMeHKIaTypa | 0 0 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB 10.09.2024  https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI 1 0 0 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK 11.09.2024  https://m.edsoo.ru/00adbac6
KonTpoasHnas padora Nel no teme
5 11 o % 1 1 0
«IloBTOpenue u yriayOiaeHrne 3SHaHUI 17.09.2004
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanmst xumuaeckux 1 0 0 bubmuorexa [JOK
pEeaKuuii Mo pa3IMYHbIM IMPU3HAKAM 18.09.2024 | https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN
7 eakiuy. IToHATHE O TOMOTEHHEIX U 1 0 0 bubmorexa LIOK
PAKIHH. 24.09.2024 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
8 daxkTopkl, BIUAIONME HA CKOPOCTh 1 0 0 bubmorexa LHOK
PEL o B P 25.09.2024 | https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlUU U MOJIOKEHUE




XUMHUYCCKOI'0O paBHOBCCHUS

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

xJiopa

9
peakuu 01.10.2024  https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble Bubmrorexa ITOK
A LA 02.10.2024 ' https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 Honurle ypaBHEHUS pEAKIIUNA bubmorexa LIOK
P peart 08.10.2024 = https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KACIOT U
12 OCHOBAHUH B CBETE MPEACTABICHUI bubnuorexa [JOK
00 PJIEKTPOIUTUIECKON 09.10.2024 | https://m.edsoo.ru/00add5d8
IUCCOLIMAINT
XHUMHYECKHE CBOMCTBA COJIEM B CBETE
13 [IPEACTABIIEHNI 00 bubmorexa LIOK
pelt . 15.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOTUTUYECKON TUCCOIIUAIIUU
14 TTousTie o runponze coien Bubmorexa ITOK
AP 16.10.2024  hitps://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUU 22.10.2024 | https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
16 «Pertrennie DKCIIEPUMEHTAILHBIX bubmaorexa LIOK
P 23.10.2024 | https://m.edsoo.ru/00addbfa
3amau»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIMAIINS Brbmaorexa IIOK
P g HHATHA. 06.11.2024  https://m.edsoo.ru/00addecO
XYUMUYECKUE PEAKIIMH B PACTBOPAX)
O01asa xapakTeprucTUKa FaJIOT€HOB.
18 XI/III\I/III/I‘IGCKI:/IG CBI())P'ICTBa Ha IIpUMepe Bubmorexa LIOK
P p 07.11.2024  https://m.edsoo.ru/00addfe2




XnopoBogopoa. CossiHast KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, IOJyYEHUE bubmmorexa [TOK
’ i ’ 13.11.2024  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «TonydeHnne cCONTHON KUCTOTHI bubmmorexa [TOK
v N . ’ 14.11.2024  https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOUCTBY»
Brruucnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEaKUUid, €CIM OJUH U3 bubmmorexa LOK
DA, A 20.11.2024  https://m.edsoo.ru/00ade488
peareHToB JlaH B U30BITKE
2 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymisl 21.11.2024 = https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
3 Haxoxnenue cepbl U €€ COeTMHEHUI bubnnoreka [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA 27.11.2024 = https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoi, CTpOEHHUE, bubnmnoreka [JOK
buznyecKkue 1 XUMUYECKHE CBONCTBA 28.11.2024  https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 du3nueckre 1 XUMHUYECKHE bubnmorexa LIOK
. 03.12.2024  https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJIy4EHUS] CEPHOW KUCIIOTHI. bubnnorexka [JOK
XHMMHUYECKOE 3arps3HEHUE 04.12.2024  https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brrunciaenne MaccoBOM J0JIM BBIXOA bubnuorexa [JOK
NPOIYKTa PEaKIuu 10.12.2024  https://m.edsoo.ru/00adec8a




OO011ast XxapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE

bu6mmoreka [IOK

28
B IIpupoie, GU3NYECKUE U 11.12.2024  https://m.edsoo.ru/00adeead
XUMHYECKHUE CBOMCTBA
AMMHuak, ero ¢puznueckKue u

29 XUMUYECKHUE CBOWCTBA, IMOIYyYEHUE U bubmorexa [TOK

’ i 17.12.2024 | https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[TpakTiueckast padota Ne 3 o teme
30 «ITonydyenne aMmmuaka, U3y4yeHue ero bubmorexa [JOK
. i > 1Y 18.12.2024  https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KUCI0Ta, ¢€¢ (PU3NIeCKHe U bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA 24.12.2024 = https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJICH
aMMOHHS B KQUECTBE MUHEPATHHBIX

32 00peHuii. XUMHYECKOe bubmorexa HOK
YAODPCHHI: § 25.12.2024  hitps://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (1)00((11))0 pHaSI ann((l))Ta (b(pgsn(qe)CKHe " bubmorexa HOK

p o 09.01.2025 = https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUH. bubnmoreka [JOK
3arpsi3HEHUE MPUPOJTHON CpeIbl 10.01.2025  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) J: gmnlfiec;:de U XUMHUYECKHE bubmmorexa [JOK

P P e 16.01.2025  https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcuppl yraepona, ux Gpu3ndeckue u bubmmorexa [OK

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




XMUMUYECKHE CBOWCTBA.
DKOoJIOTH4YecKre mpoodIeMsbl,
CBs3aHHbIE C OKcuaoM yriaepoaa (IV)

17.01.2025

37 VYrosbHasg KUCI0Ta U €€ Cou bubmmorexa [IOK
22.01.2025  https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. bubnnorexa [JOK
KadectBenHas peakiys Ha kKapOOHaT- 23.01.2025 = https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHSA 00
39 OpPraHWYECKUX BEIECTBAX KAK O bubmorexa LHOK
P 28.01.2025  https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemunii u ero coequueHus bubmorexa HOK
P A 29.01.2025  https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmnoreka [JOK
«BaxHenmme HeMeTaulbl U UX 04.02.2025 | https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o treme

42 «BaxHenmme HeMeTaulbl U UX bubmorexa HOK

05.02.2025 | https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
OO0mas XxapakTepruCcTUKa XUMHUECKIX
AJIEMEHTOB — METAJIIOB.

43 Merannuueckas cBsI3b U bu6mmorexa [IOK
MeTaJuIMYecKasi KpUCTa/uIndecKast 11.02.2025  https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJUIOB

44 XUMHUYECKUE CBOWCTBA METAJIOB. bubmorexa HOK

https://m.edsoo.ru/00ael156




DJIEKTPOXUMUYECKUI P
HaIPSHKEHUN METaJIOB

OO6mue crnocoObl MOTYYEHUS
MmeTtaiuioB. CruiaBel. Beraucienus mo

12.02.2025

45 aBHEHUSIM XHUMHYECKUX PEaKIINI Bubmorexa ITOK
P peartu, 18.02.2025 | https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJECPIKHUT
IPUMECH
46 IToHsiTHE O KOPPO3UHU METALIIOB bubmmorexa LHOK
PP 19.02.2025 | https://m.edsoo.ru/00ac1278
bubmuorexa [JOK
47
Lenoureie metans! 25.02.2025 | https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus 26.02.2025  https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaJIbIIMM U Mardui 04.03.2025  https://m.edsoo.ru/00ae15e8
50 Baxneiinme coenMuHEHNS KaJIbIUI Bubmorexa ITOK
A H 05.03.2025  https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATHU3AIHS
3HAHUN 11.03.2025
5 JK&cTKoCTh BOJIBI M CIIOCOOBI €€ bu6mmorexa [IOK
YCTpPaHEHUS 12.03.2025  https://m.edsoo.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
53 "YEcTKOCTEL BOIBI M METOMEI €€ Eubmorexa IIOK
" 8 8 18.03.2025  https://m.edsoo.ru/00aclae8
YCTpaHEHHSI
bubmuorexa [JOK
4 A i
> JIOMHHIH 19.03.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA 01.04.2025 @ https://m.edsoo.ru/00aelc64




bu6mmoreka [IOK

36 Keneso 02.04.2025  https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bubmuorexa [JOK
(IT) u xxene3a (III) 08.04.2025  https://m.edsoo.ru/00ae35e6
53 O060011eHNEe U CUCTeMAaTU3aIs
3HAHUU 09.04.2025
[TpakTuueckast pabota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«BaxkHenmme MEeTaJlJIbl U UX 15.04.2025  https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnuoreka [IOK
COAEPKUT IpUMecH. Beruncnenus 16.04.2025  https://m.edsoo.ru/00ae1750
MacCOBOMH JIOJIM BbIXO/Ia MPOAYKTa
peakiuu
61 O06o0011eHne U cUCTeMaTU3aIHs
3HAHUHN 22.04.2025
Konrtponsnas pabora Ne4 o treme
62 «BaxHenmme MeTaJliIbl U UX 73.04.2005
COCTMHEHUS»
63 BemectBa u maTepuansl B bubnuorexa [JOK
MTOBCETHEBHOM KU3HU YEJIOBEKA 29.04.2025  https://m.edsoo.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bubmuoreka [IOK
OKPY’KaroIlle cpebl 30.04.2025  https://m.edsoo.ru/00ae4270
65 Ponps xumMuu B pelieHun bubnnoreka [JOK
HKOJIOTHYECKUX MPOoOIeM 05.05.2025  https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK




CUCTEMATU3AaLMs 3HAHUN 06.05.2025  https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6o0mmIeHNE U | bubmmoreka [IOK
cUCcTeMaTH3alus 3HaHUH 13.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6001menue u 1 bubnumoreka [IOK
CHCTEeMaTH3alus 3HaHUN 14.05.2025  https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
 Xummsa, 8 wmacc/ labpuensa O.C., OctpoymoB W.I'., CmagxoB C.A.,
AKIIMOHEpHOE 00111ecTBO «M3naTenbeTBO «IIpocserenue»
 Xumusa, 9 kmacc/ TI'abpuensn O.C., OctpoymoB WN.I'., CnagxoB C.A.,

Axunonepnoe obmectBo «M3narensctBo «lIpocBemienner

METOJIUYECKHUE MATEPHUAJIBI JIJ151 YUUTEJISA
Xumus, 8-9 knaccel, Metoauueckoe nocodue, ['abpuensn O.C., 1998.
Metonuka ¢akyabTaTUBHBIX 3aHATHH 1o xuMuM, [locoOue s yuyuTens,

JpsikoBuu C.B., 1985

[Iporutka yrierpadura MeTalIMYeCKUMU criiaBaMu, Monorpadus, ['yneBckuit

B.A., Autunos B.U., Bunorpanos JI.B., Kunanos H.A., Konmakos A.l'., 2017
Ocnogsl kpuctaiiorpaduu, Yynpynos E.B., Xoxinos A.®., ®annees M.A., 2004

Ocnogsl xumun, Banos B.I'., I'ea O.H., 2014

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru ['azeta «XuMus» U calt 1 yaurens «5 uay Ha ypok
XUMUN

http://him.1september.ru Enunas komnexuus [{OP: [IpeamerHas koiekus
«XUMHUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE
skcriepuMenThl: xumusi. Komnekimst Poccuiickoro o0rieo0pa3oBaTeI»HOTO
nopTrana

http://experiment.edu.ru AJIXUMUK: catit JI.}O. Anmuk6epoBoit

http://www alhimik.ru Becepoccuiickast onuMnuana mKoJIbHUKOB 10 XUMUH



http://chem.rusolymp.ru Opranudeckasi XuMus: 3J1€KTPOHHBIN YUeOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA YUEOHUK

http://www hemi.nsu.ru OTKpBITBII KOJUIEIHK: XUMUS

http://www.chemistry.ru J/IucTaHIIMOHHAs OJUMITHAJA 10 XUMHUM:
TeJIEKOMMYHHUKAITMOHHBIN 00pa30BaTEIbHBIN MPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JIucTaHIIuOHHBIE
ABPUCTUYCCKUE OJIMMITUAJIBI TIO XUMUH

http://www eidos.ru/olymp/chemistry 3aHumMarenbHass XUMUs

http://home.uic.tula.ru/~zanchem W13 onbita pabotel yunrtens xumun: cait H.1O.
ChIcMaHOBOM

http://sysmanova.narod.ru Kabuuer xumuu: caut JI.B. PaxmanoBoit

http://www 104.webstolica.ru Kitaccudukanys XuMHIECKUX peaKIuit

http://classchem.narod.ru KouTpen — Xumus 111 Bcex: yueOHO-
UH(OPMAITMOHHBINA CAaUT

http://kontren.narod.ru Marepuansl kapeapbl GU3NYECKON U KOJJTOUTHON XUMUU
KOxHoTO (henepanbHOro YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru MeTtonuka o0y4yeHust XUMUU: CalT Kapeapbl
xumun HI'TTY

http://mctnspu.narod.ru Meroaudeckoe ooberHEHNE yunTenei xumun CeBepo-
Boctounoro okpyra ropojsa MockBbl

http://bolotovdv.narod.ru HanoMmeTp: HaHOTEXHOJIOTUYECKOE COOOIIECTBO
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