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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxe Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPEMO aBaHus yIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUIA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00sI3aTeNbHOE MpeAMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeelieHne €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpenenseT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIEW U3yUYeHUs IpeaMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEILHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroiierocs, ero MpeACTaBICHUM O MaTEepPUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUu U 00 DSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIeM 3IpaBOOXPAaHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOM JIESITEIIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPOHECCUOHAIBHOM IESITEILHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPOAbI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKH XUMUH Ha ONpPeAeIEHHOM dTane eé
pa3BUTHSL.

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

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHbI MO MPHUHIIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TpeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHSAS (GYHKIUM OOBSICHEHUS M MPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W TOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  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
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKaromuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHKWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHpOBaHHE WHTEIUICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTh OOYy4YeHUSI HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
o0yJaromuxcss K CaMOCTOSATEIbHOM IMO3HABATEIbHON JESATEIbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENLHOCTH, MO3HAHHWS M CaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB IE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXAaIOLEr0o MHpA, MCHOJIb3Ysd 3HAHUS W ONBIT, MOJYYEHHBIE NMPU U3YUECHUH
XUMUHU, TPUMEHATh WX TMPH PEIICHHH MpoOJeM B TOBCEAHEBHON J>KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YalOIIMXCA TI'YMAaHUCTUYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecoo0pa3Horo MoBeACHHUS B OBITY M TPYAOBOM JIEATENbHOCTH B LEIIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOTHON CPEIBI;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(dUIis U HAMPaBICHHOCTH NaTbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE 0 MeToax MO3HaHHWS B XUMHH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAst Macca. MaccoBasi 401 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMHYECKUX COCTMHEHUMN.

Pu3NYEeCKUEe U XUMUYECKUE SBICHUS. XMMHUECKas PEaKkus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCY/I0M, MpaBUiaMu padbOThI B JIAOOpATOPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢bu3nueckux (IJaBJIEHUE BOCKa, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHUE TUAPOKCHIA
menu (I1) npu HarpeBanuu, B3auMoOJIeUCTBHE kele3a ¢ pacTBopoM conu meau (ID),
U3Y4YeHHUE CIOCOOOB PA3JCJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, JUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHUWE W  OINUCAaHWE  pe3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEePKHEBBIX ).

BaxxHelline npeacTaBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3neMeHT U mpocToe
BelecTBo. Haxoxknenuwe kucimopoia B TpupoAe, (U3MUYECKHE M XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenne kucimopoaa. CrnocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3NYECKUEe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

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

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis1 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpOZiE€ U B KU3HU 4elioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcuapl. Knaccudukanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHWi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusudeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE CONECPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHCJIOPOJa, HaAONIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHusl TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEMIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3aumojeicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPeakUWil HEUTpalU3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIICPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaxkHeWmme KiaacChl HEOPTaHUYECKUX
COCTUHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUBI.

[lepnognueckuit 3aKoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMBbI
[lepnognueckon cucteMbl Xumuyeckux 3meMmeHToB Jl. 1. Menneneesa. 1lepuonst
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue [lepronnueckoro 3akoHa u [leproan4eckoil CuCTEMbI XUMHYECKHUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4eHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT U IIEJIIOYEH, TPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILIECTBIISIETCS 4YE€pe3 MKCIOJIb30BAHHE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukamus, TMepuoIudHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ra3, (U3MYECKUE BEIMYMHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOpPHBIE MOPOJHI,
II0JIE3HBIE MUCKONIA€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO U XMMHYECKasl peaKUMs

[lepnonmueckuit 3axoH. [leproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUi U HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILLECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TEIJIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMu4eckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTepOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 XumMruyeckoM paBHoBecuu. DakTOPBI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBnenue ypaBHEHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpAlI€HHbIE HMOHHBIC YypaBHEHHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEICTaBICHUNA 00 3JIEKTPOJUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[oHSATHE O TMapONIN3E CONE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMeTaIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEd W COJIeU
(BO3BMOKHO  HCHOJIb30BAHHE BHUJCO MAaTEpUANIOB), MPOBEJCHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropenue, peakiuu pa3loKeHUs, COSIUHEHUsI), PAClIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMd, HEMeTaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUUYECKHE PEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLMS Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue u XxuMu4yeckue cBoictra. Kpyroopor a3ora B mpupoe. AMMuUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpEJACTaBUTENS Kiacca KUCIOT M CHElU(pUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Moaupukanuu ¢Gocdopa, (uU3MUECKUEe U XMMHUYECKHE CBOWCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbBIE  CTEIIEHH  OKHUCJIECHMUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMUYECKHE MPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U 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, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HPHUPOAHBIA Tra3, HedTb),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojax — U ux
poJiM B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHEHUN.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, MOJYyYCHHE H
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHus 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeiue cTpouTenbHble MaTepuaibl: KepaMuka,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAONIOCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpazuiaMmu ceppl M €€  COEQUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMATEPHUAIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKHX CBOMCTB
pa30aBICEHHOI CEepHOU KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HaOII0JIeHue TpHu3Haka €€ MPOTeKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB aMMHakKa, IPOBEJICHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, rpadura, dyiiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYECHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxeHus B llepmommueckor cucrteMe xXumudeckux daeMmeHTtoB JI. WM.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtaiuioB. MeTtamnyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CroCcOOBI TIONy4eHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'yH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHUX
sanementoB JI. 1. MenzaeneeBa, CTpoeHUE WX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AutoMuHUN: TTookeHue B [leproindeckoid CuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckon cucremMme XUuMHYECKUX JIEMEHTOB /.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOIecCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAHME  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH WOHAMU HaTpusl, Kalus U Kajiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxknenime
METAaJIJIbl U UX COCAMHECHUS.

XHUMHUS M OKpPY:KaOUIas cpeaa

BemecTtBa M marepuanbsl B IOBCEAHEBHOW HW3HM YellOBeKa. be3omacHoe
WCIIOJIB30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMuu B pemieHu# 3K0JIOTHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KJIacCH(PUKAIWs, TEPUOANIHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusuka: Marepus, aToM, OJCKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYCCKUI 3apsiji, MPOBOJHUKH,
MOJyIPOBOJHUKH, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTbD, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHnue, Ouocdepa, FKOCUCTEMA, MHUHEPAIbHBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
[I0JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, NMOHWMAaHUS 3HAYEHUS XMMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpamxaaHCKOr0 BOCIUTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4yeOHOM MeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHU U COCTABISIOLINE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHUBBI, HAMPABJICHHBIE HA TMOJYYEHHUE HOBBIX 3HAHUHU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4E€OHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOy4YeHUs B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHUsl),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy M PE3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON AEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOr0 H
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, JJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpOOJIeM M MyTell MX peleHUs MOCPEICTBOM METOJ0B XUMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
(dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHbIE TOHATHUS (3aKOH, TEOpus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHpA, U YHUBEpPCAJIbHbIC YUCOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBHIE O0OECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aelcTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUU: PACKPBIBATH CMBICIT XUMHUYECKUX MOHSATHH (BBIACISATh UX XapaKTEpHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICIYKTHUBHBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢Gopmylia U YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIINM,
BBIBIIATh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/JIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEPKAHUS, CIPABOYHbIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/7a4 OMpeneIEHHOrO THUIIA, MPUOOPETEHHUE OIbITa B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpamMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAIOIIEH MPUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juaiora M (WJId) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEIJIOKEHHOM 3a]1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (71a00paTOpHOro OIbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEMIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyX1eHuss, 0OMEH MHEHMSIMH, «MO3TOBBIE IITYpMbD», KOOPAUHALIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbBHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEIUIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Yy4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUNA 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO 005S3aTEIHHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHIO HOBOIO  3HAHUS, €ro  HWHTEpIpEeTallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYJa,
XUMHUUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCITMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBaHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHUCIICHUS, XUMHUYECKasl peaKlus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM 3 (HEKT peakinu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTalb, PaJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MaccoBas JI0Js BEIECTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUMKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpPENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAassT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHToB J[. .
MeHneneeBay € UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYacCTBYIOUIUMX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

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

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

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

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIoMl U
7abopaTopHbIM 000pYy/IOBaHHMEM, a Tak)Ke TMpaBHiaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C MTOMOIIBI0 WHIUKATOPOB
(Jrakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHily o0yuenus B 9 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

PacCKphIBATh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE€ BENIECTBO, BAJCEHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[isi, XUMUYECKasl CBS3b, TEIJIOBOU APHEeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTAaHOBIICHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuentpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (opMy
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BAJIGHTHOCTD U CTENIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeibl B
BOJIHBIX PACTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATH U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO JJICKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npeaenax MaJblX NEPUOIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEII[ECTB, MO TEMIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XHMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUYECKHE XHUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OIMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIMUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCJIMHEHWsI, MACCOBYIO JIOJIO BEIIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TOJYYECHHUIO W COOMpPAHHIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCH]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBO 4acoB JleATEILHOCTH
HauMeHoBaHue
Ne JuiekTpoHHbIE (UG POBHbIE) y4yuTes s ¢
pa3aeiioB U TeM Konrpoabnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl y4eToM
nporpaMMsbl padoThI padoThI
NMPOrpaMmbl
BOCIIUTAHUA
Pa3nen 1. [lepBoHavaibHble XUMUYeCKHE OHATHS
XuUMHA — BakHas Bupryansnas nabopatopust YcraHaBIMBaTh
o0J1acTe https://content.edsoo.ru/lab/subject/4/ JIOBEpUTEIIbHbIE
€CTECTBO3HAHUS U VYpoxku xumuu Ha POII OTHOIIIEHUS
MIPaKTUYECKOU https://resh.edu.ru/subject/29/ MEXIY YUYATEIIEM
11 NeSATSIbHOCTH 5 0 ’ DNEeKTPOHHBIN OaHK 3aaHUH TS U 00y4JaroLUMMHucH,
qesloBeKa OIICHKH (PYHKIIMOHAIBHON CIIOCOOCTBYIOLIMX
rpaMOTHOCTH https://fg.resh.edu.ru/ IIO3UTUBHOMY
https://fipi.ru/otkrytyy-bank-zadaniy- BOCIIPHATHIO
dlya-otsenki-yestestvennonauchnoy- 00y4aromuMucs
gramotnosti TpeOOBaHui U
Bemecrsa 1 BupryanbHas na6opatopust ?Ipo601>6 yIHTCTAL.
XUMHAYECKHUE PEAKIINN https://content.edsoo.ru/lab/subject/4/ 60 yK[athb
o0yJarommxcs
VYpoku xumuu Ha POII gq m
. co0mro1aTh Ha
https://resh.edu.ru/subject/29/ A
N o YpOKe
DNeKTPOHHBIN O0aHK 3aJaHuM 15
1.2 15 1 2 . OOIIeNTPUHSATHIE
OIICHKH (DYHKITMOHAIBHON
HOPMBI
rpaMOTHOCTH https:/fg.resh.edu.ru/
TTOBEJICHHS,

https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnosti

npaBuia oOIeHUs
CO CTapLIUMHU




Hroro no pazgeny 20

Pa3nes 2. Baiknelimme npeacraBuTen

HEOPraHnvIE€CKUX BEeUIECTB

Boznyx. Kucnopon.

2.1
ITousitue 06 oxcumax

Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
VYpoku xumuu Ha POII
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3aaHUH TS

OLICHKH (PYHKIIMOHAIBHOMN

TpaMOTHOCTH https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnosti

Bonopon.IlonsTue o
KHCIIOTaX U COJISIX

22 8

Bupryanbsnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
Ypoku xumun Ha POIII
https://resh.edu.ru/subject/29/
DNeKTPOHHBIN O0aHK 3aJaHuM s

OILIEHKH (PYHKIIMOHAIBHOMN

rpaMOTHOCTH https:/fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnosti

(yuuTensimu) u
CBEPCTHUKAMHU
(oOyuarormucs).
[TonnepxuBars B
JETCKOM
KOJUICKTHUBE
JIeTIOBYIO,
TIPYKETO0HYIO
atmocdepy.
Crpouth
BOCIIMTATEIHHYIO
JESITEIIBHOCTB C
y4eTOM
KYJIbTYPHBIX
paznuuil geTeu,
MOJIOBO3PACTHBIX
u
WHIUBHUIYaJIbHBIX
0CcOOEHHOCTEH.
[IpuBnekars
BHUMaHUE
oOyJaromuxcs K
[IEHHOCTHOMY
aCTICKTy
W3ydaeMbIX Ha
YPOKE SIBJICHUU,
MMOHSATHH,
TIPUEMOB.
AHanmM3upoBaTh
peaibHOe
COCTOSTHHE JIe]T B




2.3

Bopna. PactBopsl.
IToustue 06
OCHOBAaHUIX

Bupryansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
VYpoku xumuu Ha POIL
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3aJaHUH TSt

OLIEHKU (PYyHKIIMOHATILHON

rpamMOTHOCTH https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnosti

24

OCHOBHBIE KJIACCHI
HeOpFaHquCKHX
COE€IUHEHUN

11

Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
VYpoku xumuu Ha POII
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3aaHUH TS

OLICHKH (PYHKIIMOHAIBHOMN

TpaMOTHOCTH https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnosti
A cnam BIIP https://chem8-

vpr.sdamgia.ru/

Hroro no pazneny

30

Pazpnen 3. [lepunoanueckuii 3axon u Ilepuoanyeckas cucrema xumudecknx 3j1emeHToB /[, . MenpaesneeBa.
Crtpoenue aToM0B. XUMH4ecKas cBsA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU

3.1

[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
CUCTEMA XUMUYECKUX

Bupryanbsnas nabopaTtopust
https://content.edsoo.ru/lab/subject/4/
VYpoxku xumuu Ha POII
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3aJaHu Tt

ydaeOHOM KJacce/
rpyI1Ie.
[ToGyxnate
o0yJarmuxcs
co0ronaTh Ha
YPOKE TIPHUHIIUATIBI
yaeOHOU
TUCITUTUIAHBI U
CaMOOpraHU3aIINH.
Oprann3oBbIBaTh
9KCKYPCHH,
TIOXOJIBI,
AKCIICTUINH | T.1I.
3anunaTh
JIOCTOMHCTBO H
UHTEPECHI
oOyuaromuxcs,
IIOMOTaTh JICTSM,
OKa3aBITUMCS B
KOH(IMKTHOM
CUTYyAaIH U/UIH
HeOJIaronpusATHBIX
YCIIOBUSIX.




anemenToB /. .
Menneneesa.
CrpoeHue aToma

OIICHKH (pYHKITMOHAIBHON
rpaMOTHOCTH https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

XUMHYECKas CBA3b.

OKHUCIIUTENLHO-
BOCCTAaHOBUTEIILHBIE
peaku
3.2 8
Hroro no pazgeny 15

O06o0061IEHNE U
CUCTEMATHU3ALMS 3HAHUN

Buptyansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
VYpoxku xumuu Ha POII
https://resh.edu.ru/subject/29/
DIEeKTPOHHBIA O0aHK 3aJaHuM IS
OLIEHKH (PYHKIIMOHAIBHOMN

rpaMOTHOCTH https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-

dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Buptyansnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
VYpoxku xumuu Ha POII
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3aJaHu [Tt

OIICHKH (DYHKITMOHAIBHON
rpaMOTHOCTH https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-

dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
VYpoxku xumuu Ha POIII
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3aJaHU TSt




OIICHKH (pYHKITMOHAIBHON

rpaMOTHOCTH https:/fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnosti

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08 4 6




9 KUIIACC

KoauuecTBO 4acoB

JesiTeILHOCTL YyUHUTEIA

Ne HanmeHoBaHue pa3sjiesioB Kontpoar  IlpakTuu JuiekTpoHHbIE (UG pPOBHbIE) € Y4€TOM NPOrpaMMbl
n/m U TE€M NIPOrpaMmabl Bcero HbIE ecKue o0pa3oBaTe/bHbIE PECypPChl BOCIUTAHUSA
padoTbI padoThl
Pa3znea 1. BemecTBo U XUMHYeCKHe peaKkul
[ToBTOpenue u yriyonenue Buptyansnas nabopatopus VYcraHaBiuBaTh
3HaHUM OCHOBHBIX PA3/CIIOB https://content.edsoo.ru/lab/subjec | HOBEpUTEILHBIE
Kypca 8 kiacca t/4/ Ypoku xumuu Ha POIII OTHOLIECHUS MEXIY
https://resh.edu.ru/subject/29/ YUYUTEIIEM U
DNEeKTPOHHBIN OaHK 3aJaHui 00yJaroImuMucs,

1.1 5 1 0 IUIs1 OLIEHKU (DYHKIIMOHATIBbHOM CIIOCOOCTBYIOMINX
IPaMOTHOCTH IIO3UTUBHOMY
https://fg.resh.edu.ru/ BOCIIpHUATHIO
https:/fipi.ru/otkrytyy-bank- 00yJaroImumMucs
zadaniy-dlya-otsenki- TpeOOBaHHUI 1 POCHO
yestestvennonauchnoy- YIHUTCIIA.
gramotnosti [Tobyxnate

OCHOBHBIE 3aKOHOMEPHOCTH BupryanbHas naboparopust 00yJaroIuxcs co0I0aaTh
XUMUYECKUX PEAKLUN https://content.edsoo.ru/lab/subjec =~ 18 YPOKC obmenpuHATHIC
t/4/ Ypoxu xumun Ha POIII HOPMBI IOBCACHN,
hitps://resh.edu.ru/subject/29/ NpaBHIA OOMCHUS CO
DEeKTPOHHBIN OaHK 3a/laHUH CTApIIAMH (yHHTENIMA) B
1.2 4 0 0 JUTSL OLIEHKHU (DYHKIIMOHATEHOM CBEPCTHHKAMH
(oOy4arommumucs).

TPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-

[TonnepxuBath B JETCKOM
KOJUIEKTHUBE JICJIOBYIO,

TIPYKETIOOHYIO
atMocdepy.




gramotnosti

DIIEKTPOJIMTHYECKAS
UcconHanmsa. XUMHUYECKUE
peaKkuuu B pacTBOpax

1.3

Bupryansnas nabopatopus
https://content.edsoo.ru/lab/subjec
t/4/ Ypoku xumuu Ha POIII
https://resh.edu.ru/subject/29/
DNEKTPOHHBIN 0aHK 3aTaHui

JUTSL OLIEHKHU () YHKIIMOHAJILHOM
TPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadanivy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti

Hroro no pazneny

Pa3zgen 2. HeMeTa/JILI M X CO€IUHEH

us

17

OOm1ast xapaKTEepUCTHKA
XUMHUYECKUX 3JIEMEHTOB
VIIA-rpynmnsl. ['asorenst

2.1

OO6mrast XxapakTepucTruKa
2.2 XUMHUYECKUX DIJIEMEHTOB

VIA-rpynnel. Cepa u eé

Bupryansnas nabopatopus
https://content.edsoo.ru/lab/subjec
t/4/ Ypoxku xumuu Ha POII
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN 0aHK 3aTaHui
JUTSL OIIEHKHU (DyHKIIMOHATHHOU
rPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti

Bupryanbsnas nabopaTopus
https://content.edsoo.ru/lab/subjec
t/4/ Ypoxu xumun Ha POILI

CtpouTh BOCIUTATEIBHYIO
JEATEIBLHOCTh C YIETOM
KYJIBTYPHBIX pa3iuauii
JIeTeH, TI0JI0BO3PACTHBIX U
WHIMBUTyaJIbHBIX
0COOEHHOCTEH.
[IpuBnekaTs BHUMaHKE
o0yJaromuxcs K
[IEHHOCTHOMY aCIEeKTy
U3y4aeMbIX Ha YPOKE
SIBIICHHMI, IOHSTHH,
MIPHEMOB.

AHanu3upoBaTh peagbHOE
COCTOSTHUE JIe] B y4eOHOM
KJ1acce/ rpymrme.
[Tobyxnate
oOyuaromuxcs cooo1aTh
Ha YPOKE MPUHITUIIBI
yueOHOM TUCIUILINHBI U
CcaMOOpraHU3alINU.
OpranuzoBbIBaTh
9KCKYPCHH, TTOXO/BbI,
SKCHEIULIMH U T.II.
3amumaTh JOCTOMHCTBO U
HWHTEPECHI 00yUYaOIMNUXCA,
ITOMOTaTh JIETSIM,
OKa3aBIINMCS B
KOH(MIMKTHOW CUTYyaIluN
W/WIH HeOIarompUsSTHBIX
YCIIOBUSIX.




COCIUHECHUA

https://resh.edu.ru/subject/29/
DNeKTpOHHBIN OaHK 3aaHui
JUTSL OLIEHKHU () YHKIIMOHAJILHOM
TPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti

2.3

24

OOm1ast xapaKTepUCTHKA
XUMHAYECKHX 3JICMEHTOB
VA-rpymisl. A3ort, pochop
Y MX COCJMHEHUS

OO1m1ast xapakTepUCTHKA
XUMHUYECKHX IJIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHUH U UX COEIUHEHHUS

Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subjec
t/4/ Ypoxu xumuu Ha POILI
https://resh.edu.ru/subject/29/
DNeKTPOHHBIN OaHK 3a7aHui
JUISL OIIEHKU (DYHKIIMOHAIBHOU

TPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti

Bupryanpnas nabopatopus
https://content.edsoo.ru/lab/subjec
t/4/ Ypoxu xumuu Ha POILI
https://resh.edu.ru/subject/29/
DNeKTpOHHBIN OaHK 3a7aHuN

JUTSL OLIEHKHU () YHKIIMOHATEHOM
TPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadanivy-dlya-otsenki-




Hroro no pazneny

25

yestestvennonauchnoy-
gramotnosti

Pa3gen 3. MeTa/iIbI M BX COeIUHEHU S

3.1

3.2

OO01me CBOMCTBAa METAJUIOB

Baxkneinme MeTalIbl M UX
COCANHCHUA

16

Bupryansnas nabopatopus
https://content.edsoo.ru/lab/subjec
t/4/ Ypoxu xumuu Ha POIL
https://resh.edu.ru/subject/29/
OTkphIThIN OaHK 3aganuit OI'D
https://fipi.ru/oge/otkrytyy-bank-
zadaniy-oge

Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subjec
t/4/ Ypoxu xumuu Ha POILI
https://resh.edu.ru/subject/29/
OTkpeITHIi OaHK 3amanuii OI'D
https://fipi.ru/oge/otkrytyy-bank-
zadaniy-oge

Hroro no pasueny

20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1

BemecrBa u MaTcpuaJibl B
KHU3HHU 4YCJIOBCKa

Bupryanpnas nabopatopust
https://content.edsoo.ru/lab/subjec
t/4/ Ypoxku xumun Ha POIII
https://resh.edu.ru/subject/29/
OTkpbIThIN OaHk 3aganuii OI'D
https://fipi.ru/oge/otkrytyy-bank-

zadaniy-oge

Uroro no pazgeny




O000111eHNE U CUCTEMATU3ALIIS
3HAHUU

Bupryansnas nabopatopus
https://content.edsoo.ru/lab/subjec
t/4/ Ypoku xumuu Ha POIII

3 0 https://resh.edu.ru/subject/29/
OTkpeIThIi OaHK 3amanuit OI'D
https://fipi.ru/oge/otkrytyy-bank-
zadaniy-oge
OBIIEE KOJIMYECTBO YACOB 68 7
[1O ITTPOI'PAMME
IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruieckue u3ydyeHusi  obpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
[Ipeamer xumun. Pone XumMuu B KU3HA | bubnnoreka [JOK
gejioBeKa. Teja 1 BemecTna https://m.edsoo.ru/ff0d210c
[TonsTHe o0 MeToAaxX MO3HAHUS B XUMUU 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
paboTHI B 1a00paTOPUU U IPUEMBI ! 1 bubnuorexa [JOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)




Yucrele BemecTBa U cmecu. CriocoObl

bu6mmoreka [IOK

4
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pabota Ne 2
5 «Paznenenue cmecelt (Ha mpumepe bubmmorexa [IOK
8 | LA TIPHMEp https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
6 ATOMBI U MOJIEKYJIbI bubmmorexa [IOK
Y https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHE 3JIEMEHTBI. 3HAKU bubmuoreka [JOK
(CMMBOJIBI) XHMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BEIIECTBA bubmorexa LHOK
p - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmorexa LHOK
YHPHOE ¥4 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BaaeHTHOCTB bubmorexa LHOK
pMyJa, https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OTHOcHTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1075 XHMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COCAUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmoreka [IOK
Mousipnas macca https://m.edsoo.ru/ff0d5230
14 Ou3nyecKre U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky u ycinoBUs NPOTEKAHUS bubmuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChI BEILIECTB. bubnnorexka [JOK

XUMHUYECKUE YpaBHEHUS

https://m.edsoo.ru/ff0d3b88




Brrancnenus KOJIM4YECTBA, MacCChbl

17 BEIIECTBA 10 YPAaBHEHUAM XUMUYCCKUX bubmmnorexa [IOK
HIecTBa Ho yp htps://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUUECKUX peaKIiii
18 (coemuHeHHUs, pa3IOKEHUS bubmorexa HOK
g > P : https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuHKIoneauct. O0o0IEeHne U bubmorexa LOK
t AHCT: o hitps://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3alUs 3HAHUI
20 KonTponbnas padora Nel no teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bosayx — cmecs rasos. Cocras
21 BO3 yXa Kucnoponx — snemMeHnT u bubmorexa LIOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnueckue U XUMHUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LHOK
poJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 006 okcumax
CriocoOsl MostydeHus: KUCI0po/ia B
23 J1a00PATOPHUU U IIPOMBIIIIIEHHOCTH bubmmorera [TOK
paTop P ' hitps://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt xumuueckomn
24 peakIu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUECKUX PEAKIIUIX
TormmuBo (HedTh, YroJIb U METAH).
25 3ar ﬂ3He1§He¢;03 T a, CIocoOBI iro bubmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
26 [TpakTuueckas pabora Ne 3 mo Teme bubnmoreka [JOK




«[lonydyenue u cobupanue KMUcIoOpoaa,
W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4ae2

7 Bomopon — anemeHT u nmpocToe bubmuorexa [JOK
BeliecTBO. HaxoxkaeHnue B nmpupoie https://m.edsoo.ru/ff0d4dd0
73 DOu3nvecKrue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KMCJIOTaX 1 CO
TUHTHE © RHCHOTAX 7 COMIX https://m.edsoo.ru/fi0d50d2
30 Crioco0bl moTy4eHust BOAOPO/Ia B bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tonmyuenne u cobupanue BOAOPOIA bubnnorexa LIOK
i . p ALOpOAa, https://m.edsoo.ru/ff0d4£42
W3Y4YEHHE €ro CBOMCTBY
1 MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [JOK
ABorajzipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIeCTBA rasa 1o ero M3BeCTHOM bubmorexa HOK
= MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HWIIH 00BEMY
Brruncienus o05EMOB ra3oB MO
34 aBHEHWIO PeaKIIMI Ha OCHOBE 3aKOHa bubmorexa LOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHHI ra30B
35 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubnuorexa [JOK
UHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtenb. HackleHHbie
P P bubmuorexa [JOK
37 Y HEHACBIIIEHHbIE pacTBOPBI. MaccoBas

JI0JIS BEIIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40




[Ipaktrueckas padota Ne 5 mo Teme
«IIpuroroBiieHHE PACTBOPOB C

bu6mmoreka [IOK

38 ONpeAcIEHHON MacCOBOU JTONEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBAY
39 KontponbHas padota No2 o teme bubnnoreka [HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKALIS, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmmorexa [TOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accupUKaIus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losyyeHne u XUMHYECKHE CBOWCTBA bubnnorexa [HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBII) HIE)J'IyII)eHI/IH, XHMHchpKI/Ie bubmmorexa [OK
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
43 ['eneTnveckas CBsSI3b MEXKIy KiIaccaMu bu6mmnoreka [JOK

HEOPraHWYECKUX COCTMHEHUN

https://m.edsoo.ru/00ad9a50




bu6mmoreka [IOK

49 O060011eHNEe U CHCTEMATH3alMs] 3HAHUI
= . https://m.edsoo.ru/00ad9cb2
KontponsHas padora Ne3 o treme
50 "OCHOBHEBIC KJIaCChl HCOPTaHUUECCKHX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbIie MOMBITKH KIacCUPUKAITIT
51 XHMHYECKHX 31eMeHTOB. [loHsaTHE O bubmorexa LOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bu6mmoreka [IOK
52 [Tepuoanueckas cucTeMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 Ilepuoapl, rpymnnel, IOATPYIIIEI bubmmorexa LHOK
p » TPYTTIEL, py https://m.edsoo.ru/00ada52¢c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [JOK
siaep. M3oTormbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
. bubnuorexa [JOK
55 aToMoB 35ieMeHToB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /[. . MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BUTHA HAayKH U npakTuku. . 1. bubnuoreka [IOK
MenneneeB — y4€HBIN, IEIArOT U https://m.edsoo.ru/00ada96e
TpaKIaHUH
53 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK

XHUMHUYCCKUX 3JICMCHTOB

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




59 HNonnas xumuueckas CBs3b 1 bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMH4eCKas | bubnunoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HENosIpHAs XMMUYECKas | bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Creneip okucneHHA ! https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE | bubnnorexa [HOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 0) 1
KHCITHTEII 1 BOCCTAHOBHTEIH https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 o teme | bubnnorexa [HOK
«CtpoeHue aroma. XUMUYECKasl CBS3b https://m.edsoo.ru/00adb486
bubmuorexa [JOK
66 06006 i 1
ODHICHHE H CHCTEMATHSAII SHAHIH https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
67 06006 i 1
ODTIEHHE 1 CHCTEMATHSAII SHAHIH https://m.edsoo.ru/00ad9cb2
bu6mmoreka [IOK
68 0606 i 1
OOICHIE 1 CHETCMATHSAMIA SHAHHH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[Iepnonrueckuit 3aKoH.

1 [lepuonuueckast cucrema | bubmumoreka [IOK
XUMHYECKHX 3eMeHTOoB /I, H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubnuorexa [JOK
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMu4ecKkoil CBSI3U U THIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux | bubnnoreka [JOK
PEAKLIHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOUN

7 eakuu. IIoHsATHE O TOMOI€HHBIX U 1 bubnmnorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.

bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIKNE HA CKOPOCTH 1

XUMHYECKOMN PCaKun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIIbHEIE U cl1a0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 Hounrie ypaBHEHUS peakIuil bubnmorexa [IOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHUH B CBETE IIPEICTaBICHUN bubnnorexa LIOK
pUJI https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIHI
XUMHUYECKHUE CBOKWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIITHI
. bubmuorexa [JOK
14 [TonsiTue o rusponuse conen
https://m.edsoo.ru/00add9d4
15 O060011eHNe U cUCTEeMaTU3ALUs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pertrenuie DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTtponbHnas pabora Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALHS bubmmnorexa [IOK
p o HHATI. https://m.edsoo.ru/00addec(
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;fICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme
20 «TonyueHne COMAHON KUCTOTHI bubmmorexa [IOK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4YeHUue e€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
bu3HYEeCKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIIOTA,
25 ¢duznyeckue 1 XuMHUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIlle cpeabl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa dJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHUE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorexa [TOK
> HOIYH https://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o teme
30 «lTonyueHne amMuaka, U3y4eHHUe €ro bubmorexa HOK
e > YA https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATbHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa HOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®ocdop. Oxeua pocdopa (V) u

33 @ocgo pHaSI KI/ICJ'I((£)Ta (bQ)I/l:sn(qe)CKHe " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEAbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu 2 e gmﬂzemcrl)/le Y XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaepojaa, ux Gpuzndeckune u bubnmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosibHag KUCaoTa u €€ Cou
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KakK O
https://m.edsoo.ru/00aec054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue

41 JKCIIEPUMEHTAJBHBIX 3a/1a4 10 TEME bubnuorexa [JOK
«BaxHeime HeMeTallbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS»

KonTponbHnas padora Ne3 no teme
42 «BaxHenme HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepucTUKa XUMHUUECKIX
AJIEMEHTOB — METAJLIOB.

13 Mertannmuaeckas CBsI3b U bu6mmoreka [IOK
METaINYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKue CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKHUH Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OO0mue cnocoObI MOTYYEHUS
mMeTaiioB. CruiaBel. Berauciienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKITUi bubmmnorera [IOK
yp PCAKIIH, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJCPIKUT
puMecHu
46 IToHsATHE O KOPPO3UU METAJJIOB bubmorexa LOK
pp https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 €JIOUHBbIC METAJIJIBI
1 https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMeEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxueiiime coefMHEHN KaJlbIUA
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3AIMS
3HAHUN
50 JKEcTKOCTH BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTEL BOIBI M METOMEI €€ bubnmnorexa [IOK
" A https://m.edsoo.ru/00aeclae8
YCTpaHEHUSI
bu6mmoreka [JOK
54 Amro %
THOMUTHIH https://m.edsoo.ru/00aeclc64
55 AmdoTepHble CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEIGHI/IG 1A CUCTEMAaTHU3ALH
3HAHUU
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U KX https://m.edsoo.ru/00ae3de8
COCIUHEHHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM 10U BbIXOJa NPOIYKTa
peakuu
61 O6OGI£IGHI/I€ U CUCTEMaTHU3aLH
3HAHUHN
Konrtponsnas pabora Ne4 o teme
62 «BaxxHe#mme MeTaIbl U UX
COCTUHCHUS
63 BemecrBa u marepuansl B bu6mmorexa [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe bubnuorexa [JOK
OKPYKaIOIIE Cpebl https://m.edsoo.ru/00ae4270
bubnuotexa [IOK Xumus.
10 knacc. basosbliit
65 Ponp xumuu B perieHun ypoBeHb. [IpoBepoYHble U

9KOJOTHYCCKHUX HpOGJ’ICM

KOHTPO/bHble paboTbl/
labpuensH O. C., Nlbicosa .
. M: MNpoceeweHne




66 O06o00mIeHNE U CHCTEMAaTH3aIIH | bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00ae0d0a
67 O060011IeHNE U CUCTEMATH3AIMS | bubmuorexa [JOK
3HaHMH https://m.edsoo.ru/00adb33c
68 O06o001IeHre U CUCTEMaTH3aIUs | bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

3bikoBa E.B. COOpHUK 3a/1a4 U yrpa)XHEHUH 110 XUMUU. 8-9 Kilacchl: yueOHOe
nocobue. M.: BUHOM
Xumus. COOpHUK 33aJa4 U yIIpaXHEHUH. 8 Kiacc: yued. mocodue st
obmeobpazosar. opranuzanuit/ O.C. 'abpuensn, U.B. Tpuryouax. M.:
[Ipocsenienue.

CeepaioBa H.JI. COopHuUK 335124, yIpaXKHEHUI U TECTOB MO XUMUHU: §-9
kiaccel: K yueOnukam O.C. 'abpuensna, U.I'. Octpoymona, C.A. Crnankosa.
M.: U3natenbcTBO "OK3aMeH"

['onuapyxk O.10. [lunaktnueckne marepuaisl o xumuu: 8 kinacc. PI'OC. M.:
N3narensctBO "Ok3amen""Psa60B M.A. Tectbl o xumuu: § kiacc: K yaeOHUKY
O.C. T'abpuensina, .I'. OctpoymoBa. M.: M3narenbctBo "DK3ameH"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

Tpenaxep «O0naxo 3Hauui» https://www.imumk.ru/offer/9022

Buptryansnas nabopatopus https://content.edsoo.ru/lab/subject/4/

Vpoxku xumun Ha POII https://resh.edu.ru/subject/29/

DONEeKTPOHHBIN OaHK 3aJaHul 1715 OLEHKU (PYHKIMOHAIBHON IrPpaMOTHOCTH
https://fg.resh.edu.ru/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

OtkpeIThIil Oank 3amanuit OI'D https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

DnemeHTHI O0NbIION HayKu elementy.ru

Hudposoii ceppuc «/lomamnue 3aganus https:/ https://media.prosv.ru/
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