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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XMMHM Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM
oOpazoBarenbHON IPOTrpaMMBbl OCHOBHOTO oO1ero oOpa3oBaHus,
npencrasiieHHbix B ®I'OC OO0, a taxxke Ha OocHOBe (enepanbHON padboueit
IpOrpaMMbl BOCIUTAHUS UM C Y4E€TOM KOHIENIUMU TMpenojaBaHus y4yeOHOTO
npenMera «XuMHs» B 00pa3oBaTeibHBIX  opraHm3ammsx Poccuiickoit
denepanum.

[Iporpamma 1o xuMuu Aa€T NpPEACTaBICHUE O LENSIX, OOLIEH CTpaTeruu
oOy4eHMs, BOCIHMTAHHMS M pa3BUTUS OOYyHArOUIMXCS CpPEACTBAMHU Y4eOHOTO
MpeAMeTa,  YCTAHABIMBAET  O0sA3aTeIbHOE  MPEAMETHOE  COAEpKAHHE,
PELyCMaTPUBAET PACIPEICICHUE €r0 MO KJaccaM U CTPYKTYPUPOBAHHE I10
pazzienaM M TeMaM MpPOrpamMMbl MO XMMHUHU, ONPEAEISIET KOJIUYECTBEHHBIE W
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh HM3YYEHUSI XUMHH C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsSI3€H, JIOTUKM Y4YeOHOro TpoIecca, BO3PACTHBIX
O0COOCHHOCTEN OO0ydYaromuxcs, OIpeAesieT BO3MOXKHOCTH IMpeaMera s
peanu3anuy TpedoBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTEIbHON
MpOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHUs, a TaKKe TpeOoBaHUMN
K pe3ylibTaraM OOy4YeHHs] XMMUU Ha ypOBHE I€JIe W3ydeHHUs MpeaMmeTa u
OCHOBHBIX BHUJOB Yy4e€OHO-ITO3HABAaTEIbHON JAESITEIbHOCTH OOYyYarolerocs Mo
OCBOEHUIO yUE€OHOTO CO/IepKAHMUSL.

3HaHWE XUMHUH CIY>)KHUT OCHOBOM MJisi (DOPMUPOBAHHS MHUPOBO33PEHUS
oOyuarolerocs, ero MpeaCcTaBIeHU 0 MaTepHabHOM €IMHCTBE MUPa, BAXKHYIO
poJIb UrparoT (hopMUpyEMbIE XUMHUEN MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJIE, O MYTIX PEUIEHUS I100aTbHBIX
mpoOJieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETHUUECKOM,
MUIIEBON U 3KOJOTHYECKON O€301MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealu3ali  BO3MOXXHOCTEW ISl CaMOpa3BUTUSL U
dbopMHupOBaHUS KYJIbTYpbl JIMYHOCTH, €€ 00meid u (yHKIHMOHATBLHON
rPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHUPOBAHUE MBIIICHUS U TBOPUECKUX CIIOCOOHOCTEN
oOy4aroluxcsi, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHOW JAesITeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATENIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM KU3HU, TaK U B IPO(PECCHOHATBLHOM 1eITeIbHOCTH;



3HaKOMHUT CO CIeUU(UKON HAay4YHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJOCTHOIO B3MIsla Ha €OUHCTBO NPUPOABI U 4YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TanioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH
oOyyJarommxcs;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-
-HaAy4YHbIM 3HAHUSAM, K IIPUPOJE, K UYEIOBEKY, BHOCHT CBOM BKJIAJ B
AKOJIOTUYECKOE 00pa3oBaHuE 00yUYatOIUXCsl.

JlaHHbIe HaMpaBiIeHUS B OOYYEHHH XUMHH 00ECIICYHBAIOTCS CIEM(PUKON
colepkaHusi y4eOHOro IpeaMeTa, KOTOpbIM SBISETCS  IEJarornyecku
a/JIalITHPOBAHHBIM OTpaXKeHHEM 0a30BOM HAYKH XMMHUU Ha ONPEICIEHHOM 3Tare
€€ pa3sBUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOILEro 0Opa30BaHUsl OPUEHTHUPOBAH
Ha OCBOCHHE OOYYalOIIMMHCS CHUCTEMBbI IEPBOHAYAIbHBIX MOHITHI XHWMHH,
OCHOB HEOPTraHWYECKOH XMMHUU M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MMOHSATUN
OpraHU4eCKON XUMUH.

CrpyKTypa coaepkaHusi IporpaMMbl IO XUMUHU C(OPMUPOBAHA Ha OCHOBE
CUCTEMHOTO Moaxoja K e€ n3yyenuro. ConeprkaHne CKIAIAbIBACTCS U3 CHCTEMBbI
MOHATUM O XUMHUYECKOM »3JIEMEHTE W BEIIECTBE M CHUCTEMbI MOHSATHH O
XUMUYEeCKON peakuuu. O0e 3TH CHUCTEMBI CTPYKTYpPHO OpPraHU30BAHbBI IO
OPUHLMIY IOCJIEN0BATEIBHOIO PAa3BUTHs 3HAHUM HAa OCHOBE TEOPETHYECKHUX
IPEICTAaBICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA
XUMUMY;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOMN CBA3H;

— TMpPEACTaBICHUH 00 BIEKTPOJUTUYECKOM JAMCCOLMALMM BELIECTB B
pacTBOpax.

Teopernyeckne 3HaHUSA pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU
MOJIyYEHHBIX U OCMBICICHHBIX (DAaKTOB, PAa3BUBAIOTCS IOCJIEIOBATEIBHO OT
OIHOTO YpOBHS K JPYroMmy, BBINOJHSAS  (YHKUMHM OOBSICHEHUS U
OPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUSI W BO3MOKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U NTOJIyYEHUS] U3y4aeMbIX BELIECTB.

OcBoenne mporpaMmbl MO XWMHHU CIOCOOCTBYeT (hOPMHPOBAHUIO
IIPEACTABICHUS O XMMHWYECKOM COCTAaBILAIOLIENM HAy4YHOW KapTUHBI MUpa B
JIOTHKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOLIEHUSI K HAYYHOMY 3HAHUIO
U METO/IaM MO3HaHud B HayKe. M3yueHrne XUMHUH NPOUCXOUT C MPUBICYEHUEM



3HAHUU U3 paHee M3YYEHHBIX YYEOHBIX MOpeaAMeToB: «OKpYKAOUUA MUDPY,
«buonorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

[Ipy wu3yyeHWM XUMHH TPOUCXOMUT (HOPMHUPOBAHWE 3HAHUNA OCHOB
XUMUYECKOM  HAaykKH Kak oOOJacTH  COBPEMEHHOTO  E€CTECTBO3HAHUA,
PAKTUYECKON JIeATETbHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOW KyJIBTYphl. 3a7adya y4ueOHOTO MpeaMeTra COCTOMT B (POpMUPOBaAHUU
CUCTEMbl XMMHUYECKUX 3HAHWA — BAKHEUIMX (PAKTOB, MOHSATHH, 3aKOHOB U
TEOPETHYECKUX TOJOKEHUN, TOCTYIHBIX OOOOIIEHNH MHPOBO33PEHYECKOIO
XapakTepa, si3blka HayKd, B MPUOOIICHUU K HAyYHBIM METOJaM MO3HAHUs MPHU
U3YYCHUH BEIIECTB M XUMHUYECKUX peakiui, B (HOpMUPOBAHUM U PA3BUTUHU
MO3HABATENbHBIX YMEHHUM M HMX MPUMEHEHUU B Y4EOHO-IO3HABATEIBHOU U
y4eOHO-UCCIIEeI0BATENbCKON ACSITENIBbHOCTH, OCBOCHHM IMpaBuUjl O€30MacHOro
oOpallleHHsI C BEIECTBAaMU B MOBCEHEBHOMN KU3HHU.

[Ipu u3ydeHHMM XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
BaYKHOE 3HAYCHUE PUOOPEIN TaKUE 11EIH, KaK:

— (opMUpOBaHHE WHTEUICKTyaJlbHO Pa3BUTON JMYHOCTH, TOTOBOM K
caM0o00Opa30BaHNIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO PEILICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJEHHOCTh OOyYeHHMs] Ha CHCTEMaTUYECKOe MPHOOIICHUE
0o0y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEIIbHON JICSITEIbHOCTH, HAYYHBIM
MEeTOJilaM MO3HaHUsl, (GOPMUPYIOIIUM MOTUBAIMIO U Pa3BUTUE CIIOCOOHOCTEHN K
XUMUH;

—  o0ecrieyeHUWEe  YCJIOBHUHM,  CIOCOOCTBYIOIIMX  MPUOOPETEHUIO
OOy4JaroIMMUCsL  OMbITa  Pa3HOOOpPA3HOW  JESTENIbHOCTH, TO3HAHHUS U
CaMOTIO3HAHUS, KIIFOUEBBIX HABHIKOB (KJIFOUEBBIX KOMIIETCHIIUM), WMEIOIINX
YHUBEpPCAIbHOE 3HAUYEHUE JIJIs1 PA3JIMUHBIX BUJIOB JEATEIBHOCTH;

— (QopmupoBaHue oOHIeH (QYHKIMOHAIBHOW U €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSICHATH M OIICHUBATh SIBJICHUS
OKPY’KAIOLIEr0o MUPA, UCHOJIb3Yysl 3HAHUSI U OIBIT, MOJYyYEHHBIE TIPU U3YYCHUU
XUMUH, TMPUMEHATh WX TPH PEIICHHH MPOoOJeM B TMOBCEIHEBHOW >XU3HU U
TPYAOBOM AEATEIBbHOCTH;

— QopmupoBaHue y O0Oyd4arOmUXCSd TYMaHUCTHYECKHX OTHOIICHUM,
MOHUMAHMS IEHHOCTU XHWMHWYECKUX 3HAHUU 11 BBIPAOOTKU DKOJIOTHYECKU
1eaecoo0pa3Horo MOBEACHUS B OBITY W TPYAOBOM ACATEIBLHOCTH B IEJSAX
COXPaHEHHUS CBOETO 3I0POBbs U OKPYKAKOIIEH ITPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIMTAHUIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX LIEHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tpodmis W  HalpaBICHHOCTH
JaNbHENIIEro 00y4eHusl.

OOmiee YUCIIO YAcOB, OTBEAEHHBIX Ui W3YYEHUS XHMUU HA YpPOBHE
OCHOBHOI0 0011ero oopa3zoBanus, coctasiseT 136 yacos: B 8 kinacce — 68 yacos
(2 yaca B Henen0), B 9 kiacce — 68 vacoB (2 vaca B HEZIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKHE CBOMCTBA BEMIECTB. ATPETraTHOE COCTOSHUE
BemiecTB. [loHsiTHEe 0 MeTOaX MO3HAHUS B XUMHUU. YUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zenenus cMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKHE SIeMEHTbl. CHMBOIBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas (opmyna. BaneHTHOCTb aTOMOB XHMHUYECKHX JJIEMEHTOB.
3aKOH TMIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3J1eMEHTa
B COCIMHECHUH.

KomnuectBo BemectBa. Monb. Monsippags Macca. BzaumocBsa3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €IUHUIl BEHIECTBA. Pacué€rel 1o
dbopmysiaM XUMUYECKUX COCTUHECHUIA.

duznyeckue W XUMHYECKUE SBIICHHMS. XHUMHUYECKass peakius u e€
NpPU3HAKUA. 3aKOH COXPAHEHUsS MAacChl BEMIECTB. XUMHUYECKUE YpaBHECHUSI.
Knaccudukanus xuMuueckux peakiui (COeIMHEHUsI, Pa3JI0KESHHs, 3aMEeIICHUS,
oOmeHa).

Xumuueckuii IKCnepuUMeHm .

3HAKOMCTBO C XUMHUYECKOU TOCYI0M, TpaBuiIaMu paboOThI B JabopaTopuu
U npuémMamMu oOpalleHus C J1abopaTOpHBIM O000PYy/IOBaHHWEM, HW3Y4YEHUE U
onucaHue (PU3NYECKUX CBOMCTB OOpa3LOB HEOPraHUYECKUX BEILECTB,
HaOmoieHrne pusnueckux (MIaBieHUE BOCKa, TassHUE JIbJla, paCTUpPAHUE caxapa
B CTYIIKE, KUIIEHUE WU KOHAEHCAlUs BOAbl) U XMMHUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBAaHUE MEAHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeEJa C KHUCJIOTOM)
SBJICHUW, HAOJIOACHUE M OIMCAHUE TMPU3HAKOB TMPOTEKAHUS XUMHYECKHUX
peakiuii (pasyokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUJIOM
Oapus, paznoxenue ruapokcuaa meau (II) nmpu HarpeBanuu, B3auMOJEHCTBHE
xenes3a ¢ pactBopom conu meau (I1), mzyuenne crmocoboB pasaeneHus: cMecei: ¢
MOMOINBID ~ MarHmra,  (UIBTPOBAaHWE,  BBIMAPUBAHUE,  JAUCTHILISALINS,
xpoMarorpadusi, MpPOBEACHUE OYUCTKU IMOBAPEHHON coOJu, HaOJIIOJIeHUEe U
OMKMCAaHWE PE3yJIbTATOB IPOBEJEHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXpPaHEHUSI MaCChl, CO3/IaHNE MOJIeJIe MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeiimue npeacTaBUTe M HEOPraHUYECKUX BeleCTB



Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciopoa — 3JIEMEHT U IPOCTOE
BemecTBO. HaxokneHue Kuciopoaa B mpupojae, Gu3nuecKue M XUMHUYECKHE
cBoiicTtBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucnopoga. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B JIa0OpaTOpUM U MPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoza B nmpupoje. O30H — aioTporHas MoauuKaIius Kucaopoaa.

TemnoBoit 3pPexT XuMudecko peakinuu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- M 3HJIOTEPMHYECKUE peakUuH. TOIUIMBO: Yrojiib U METaH. 3arps3HEHHE
BO3/yXa, YCWJICHHE MApHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonmopon — smeMmeHT uM mpocTtoe BemiecTBO. HaxokaeHue BOoaOpola B
npupojie, (uU3NYECKUe W XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOObI
roxy4deHus. KHCiioTel U coun.

Monsipabiii  00b€M Ta30B. Pacu€Thl MO XUMHYECKUM YpaBHEHUSIM.

dusnueckne cBOMCTBA BOJBI. Boma kak pactBopurens. PacTBopsl.
HacelleHHbIE M HEHACBHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass [nons BemecTBa B pAaCTBOpE. XHWMHUYECKHME CBOWCTBA BOJIBI.
OcHoBaHus. Posib pacTBOpoOB B NPUPOJE U B JKHU3HU uesoBeka. Kpyrosopot
BOJBI B IPUPOJIE. 3arpsi3HEHNUE NIPUPOIHBIX BOA. OXpaHa M OYMCTKA PUPOIHBIX
BOJI.

Knaccuduxanust Heoprannueckux coegunenuit. Oxcunpl. Kitaccudukanus
OKCHJIOB:  coJieoOpa3yromue (OCHOBHBIC, KHCIOTHbIE, aM(OTepHbIE) U
HecoseoOpasyromue. Homenknarypa okcunoB. PU3MYECKHE U XUMHYECKHE
cBomcTBa OKCHAOB. [lonydenne okcuIoB.

OcHoBanusa. Knaccuukanuss OCHOBaHM: IIETOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuM. IloyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanus kucnor. HomeHknatypa kuciaoT. @uznueckue
U XUMHYECKHE cBoMcTBa KHcIOT. Psim aktmBHOCcTH MeTamwioB H. H. bekerosa.
IlonydeHue KHUCIIOT.

Comu. Homenknatypa coneil. @u3nueckMue U XUMHUUYECKHME CBOMCTBA
conen. [lomyueHnue conen.

I'eneTnueckas CBSI3b MEKy KIaCCaMU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumMenm:

Ka4eCTBEHHOE ONPEACIICHUE COIEpkKaHWs KHUCIOpoJa B  BO3IYyXeE,
NOJIyYeHHE, COOMpaHHe, paclno3HABAHME M H3Yy4YEHHWE CBOMCTB KHUCJIOPOJA,
HaOJIOICHHE  B3aMMOJCHCTBUS  BEIIECTB C  KUCIOPOJAOM U YCJIOBHS
BO3HMKHOBEHUSI W IMpEKpalleHusi TropeHus (moxxapa), O3HAKOMJIEHHUE C
oOpa3naMi OKCHJOB M OINHUCaHHE HUX CBOWCTB, IMOJyuy€HUE, CcOOUpaHHe,
pacrio3HaBaHKE U W3yYE€HHE CBOMCTB BOAOpoAa (TOpEHUE), B3aUMOICUCTBUE



Boaopoa ¢ okcuaoM meau (11) (Bo3MokHO MCIONIb30BaHKUE BUEOMATEPUATIOB),
HaOnroAeHue o00pa3noB BEHIECTB KOJIWYECTBOM 1 MoOIb, HCClEIOBaHUE
OCOOEHHOCTEM pacTBOPEHMSI BEIIECTB C PA3IUYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MAaCCOBOM JOJIC pacCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOJLI C MeTaUIaMU (HAaTpUEM U KaJbLIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUJICOMATEPHUATIOB), HCCIEAOBaHUE OO0pa3LOB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHECHUS
OKpacKM HWHJIMKAaTOpPOB B pacTBOpax KHUCIOT M UIENOYEH, H3yUYCHUE
B3aumojericTBus okcuaa meau (I) ¢ pacTBopoM cepHOUM KHUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIIMM HEUTpaIU3aliu, I0Jy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHHME OJHOIO MeTaila JAPYrMM W3 pacTBOpa COJIM, pELICHUE
AKCIIEPUMEHTAIIBHBIX 3aJad MO0 Teme «BaxHelmme KiacCchl HEOPraHUYECKHUX
COCIUHEHUI».

Iepuoanuyeckuii 3axkoH u Ilepumoauyeckast cucremMa XUMHYECKHX
jieMenToB /I. U. MenneseeBa. CtpoeHue aromMoB. XMMHUYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KiIacCHU(pUKAIIMK XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O
IpyNmnax CXOJHBIX JJIEMEHTOB (ILEJOYHbIE U IETOYHO3EMENIbHbIE METAJLIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yroT amdpOTepHbIE
OKCHUbI U TUAPOKCHU/IBI.

[lepnonnueckuit 3axoH. [lepuognyeckas cucreMa XMMUYECKUX DJIEMEHTOB
H. W. Menneneea. KopoTkomepuogHass W JUIMHHONEPUOAHAS (OPMBI
[lepnognueckort cucreMbl xuMudeckux osiiemeHTtoB JI. M. Menneneena.
[lepuogpl u Tpynmbl. PU3HYECKHNA CMBICI TMOPSIKOBOTO HOMEpPA, HOMEPOB
MEPHUO/Ia U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctraB aTroMHBIX saep. M30Tombl. DNEKTPOHBI.
CtpoeHue 371eKTPOHHBIX 000704YeK aTOMOB NEPBBIX 20 XMMUYECKUX IJIEMEHTOB
[Tepunognueckoit cucremsl . 1. MenneneeBa. XapakTepucTuKka XUMUYECKOTO
3JIEMEHTA 110 ero nojoxeHuto B [lepuoanueckon cucreme /1. . Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUSI paJnyca aTOMOB XHWMHWYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIaM U MEPUOAAM.

3nauenue Ilepuoamueckoro 3akoHa u llepuoguyueckoil CHCTEMBI
XMMHUYECKUX DJIEMEHTOB JUIA pa3BUTUS HaykKu U npaktuku. . 1. Mennenees —
YYEHBIN U IPAXKIAHUH.

Xumudeckas cBsizb. KoBaneHTHas (ToyisipHass U HEMOJISIpHAs) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp okxucneHus. OKUCIUTENbHO--BOCCTAHOBUTENBHBIE PEAKIUU.
[Tponecchbl okucaeHus u BOcCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

M3y4eHHE OOpa3IOB BEUIECTB METAUIOB M HEMETAIJIOB, B3aUMOJCHCTBHE
TUAPOKCHJIA IIMHKA C PACTBOPAMU KHUCJIOT M MIEIOYEH, MPOBEJACHHUE OIBITOB,
WLTIOCTPUPYIOMINX TPUMEPHI  OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX — PEaKIUN
(ropeHue, peakiuy pa3ioKeHHsI, COSTMHCHNS).

Mesxicnpeomemmuuwle céasu

Peanm3zamnus MEXNpeIMETHBIX CBS3€H MpPU M3yUYeHWH XMUMHH B § Kiacce
OCYIIECTBIISIETCS Yepe3 HCMOJIb30BaHME KaK OOIIMX eCTECTBEHHO--HAYYHBIX
NOHATUN, TaK W TIOHITHHA, SBISIONIMXCS CHUCTEMHBIMH JIJISI OTICIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHATHS: HaydHbId ¢akT, THUMNoTe3a,
TEOpHs, 3aKOH, aHajdW3, CHHTE3, KiIacCHPUKANMs,  IMEPUOAUIHOCTD,
HaOIII0/IEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHHE.

®duzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIU],
U30TOMbBI, PAaTUOAKTUBHOCTb, MOJIEKYJa, DSJICKTPUUYECKUN 3apsijl, BEIIECTBO,
TeNno, 00BEM, arperatHoe COCTOSTHHE BEIIECTBA, ra3, (PU3WYECKHE BEIMYUHBI,
€IMHUITBI U3MEPEHHSI, KOCMOC, TIaHETHI, 3BE3/1b1, COHIIE.

buonorus: hbotocunTes, nprxanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
M0JIE3HBIC UCKOIAeMble, TOTUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYeCKasi peaKus

[Tepnoanueckuii 3akoH. [lepuoanyeckas cucrema XUMUYECKUX AJIEMEHTOB
. N. Menpneneesa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOVICTB
XAMUYECKUX 3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajlus, KAIbIUS M HX
COCIMHCHUN B COOTBETCTBHHU C MOJIOKEHHEM 3JEMEHTOB B llepuoamueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BelecTBa: BUIAbl XUMUYECKON CBA3U. THIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOKMCTB BEILLIECTBA OT TUIA KPUCTAJUIMYECKON PELIETKH
1 BHUJa XUMHUYECKOM CBSI3H.

Knaccudukanuss u“  HOMEHKJIaTypa  HEOPTaHHMYECKUX BEIIISCTB.
XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3jIMyHbIM KJlaccam
HEOPraHUYECKUX COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILIECTB.

Kiaccudukanuss XUMHUYECKHX pPEaKIHi 10 Pa3JIudHbIM Ipu3HaKam (110
YUCITYy U COCTaBY YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3P (DEKTy,
110 HW3MEHEHHIO CTCIEHEH OKMCJICHHUS XHUMHYECKMX DJIEMEHTOB, IO
00paTUMOCTH, MO YYaCTHUIO KaTaju3aTopa). ODK30- M  SHIOTEPMUUYECKHE
pEaKUHH, TEPMOXUMHUYECKUE YPABHEHHUS.



[Tonsitue o ckopocTu XUMUYecKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusix. [loHsiTHE O TOMOTr€HHBIX U
reTeporeHHbix peaknusax. llonstue o karanmuze. [loHATHE O XHMHYECKOM
paBHOBecuU. DaKTOphI, BIMSIOIMIME HA CKOPOCTh XWUMHUUYECKON pEAKUUHA U
MOJIOKEHHE XUMUYECKOTO PABHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE  PEAKIIMU, JJIEKTPOHHBIA  OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBLHON  peakiuu.  CocTaBieHUE  ypaBHEHUI
OKHUCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX PEAKIMl C HCMIOJb30BAHUEM METOJa
AJIIEKTPOHHOTO OanaHca.

Teopust ~ 3JIEKTPOJIUTUYECKON  THUCCOLUALINU. DNEKTPOIUTEl |
HEIJIEKTPOauThl. KaThoHbl, aHUOHBI. MeXaHHU3M JUCCOLMAIMU BEIIECTB C
pa3IMUYHBIMU BUJAMH XUMHUYECKOU CBsi3U. CteneHpb nuccounanuu. CUIbHbBIE U
ci1a0bIe JIEKTPOIUTBHI.

Peakiuu wmoHHOro oOMEHA. YCIOBHUSI TPOTEKAHUS PEaKIMid HOHHOTO
oOMeHa, TOJIHBIE M COKpali¢HHbIE WOHHBIC ypaBHEHHsS peakiuii. CBoiicTBa
KHUCJIOT, OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUN 00 SJIEKTPOTUTUYECKOU
nucconuanuu. KauecTBeHHbIC peakiiuy Ha HOHBI. [[oHsSITHE O TUIPOIIU3E COJIEH.

Xumuueckuii IKCnepuMenm:

03HAKOMJIEHUE C MOJEIAMHU KPHUCTAJUIMUYECKUX PEMIETOK HEOPTraHUYECKHUX
BEILIECTB — META/VIOB U HEMETauloB (rpaduta v ajiMasza), CIOKHBIX BEIECTB
(xsiopuaa HaTpus), HCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH  XUMHUYECKOM
peakiuu  OT  BO3JCUCTBUA  pa3au4HBIX  (aKTOpOB,  HMCCJEAOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpoOliecca AUCCOLMAIMU KHUCIOT,
IesIo4eit u coseit (BO3MOKHO UCTIOIB30BAHUE BUIEO MAaTEPUATIOB), IPOBEICHHE
OTBITOB, WUTFOCTPUPYIOIINX MPU3HAKYA MPOTEKAHUS PEaKIU MOHHOTO OOMEHa
(oOpazoBanue ocajka, BbIJICJICHHE Ta3a, oOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX PUMEPBl  OKHCIHUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI
(ropenue, peakiu Pa3JIOKEHUS, COEIMHEHUA), pacro3HaBaHKe
HEOPraHMYECKUX BEUIECTB C TMOMOIIBI0 KAaYECTBEHHBIX PEAKIUA HA HOHBI,
pelIeHne SKCIEePUMEHTAIBHBIX 3a/1a4.

HemeTansibl 1 MX cOeIUHEHUSA

OO6mass xapaktepucTuka rajgoreHoB. OCOOEHHOCTU CTPOEHHUS AaTOMOB,
XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHME CBOWCTBA Ha IIPUMEPE XJIOpa
(B3auMOJEHCTBUE C METalJlaM{, HEMETaJUIaMH, IIesouaMu). XJIOPOBOIOPOI.
ConsiHas KucI0Ta, XMMUYECKHE CBOWMCTBA, MOJy4eHUE, NpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJIOPOAA HAa OPraHW3M 4YEJIOBEKa. BaxHeWine XJIOpuabpl U UX
Hax0JICHUE B MPUPOJIE.



O6mass  xapakrepucthka 3jeMeHTOB  VIA-rpynnbl.  OcoOGeHHOCTH
CTPOCHHUS aTOMOB, XapaKTEepHBIE CTeNeHN OKUCIeHus. CTpoeHne u (HU3NICCKUE
CBOMCTBAa TMPOCTBIX BEIIECTB — KUCIOpPOJAa M  Cepbl.  AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOIa U cepbl. XUMHUYECKUE cBOMcTBa cepbl. CepoBOI0pO,
CTpoeHue, (U3MYecKue U XUMHYEeCKue CcBoMcTBAa. OKCHABI Cepbl  Kak
MPEACTAaBUTENM KHUCIOTHBIX OKcuaoB. CepHas Kuciaora, (QU3HUECKHE U
XUMHUYECKHE CBOWcTBa (00IIME Kak TMPEACTaBUTENs Kilacca KUCIOT U
cnenupuyeckre). XuMUYECKUE PEaKInu, JIEKAIIUE B OCHOBE MPOMBIIIJIEHHOTO
croco0a moixy4yeHusi cepHoil kucioThl. [Ipumenenne cepHoit kuciotel. Conu
CEpHOI KMCJIOTHI, KaueCTBEHHAs peakius Ha cyibdar-uoH. HaxoxaeHnue cepbl
1 €€ COCIMHEHUW B MpUpPOJE. XUMHUUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpebl
COCMHEHUSIMU Cepbl (KUCIOTHBIC O, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €r0 MPeA0TBPAILEHUSI.

OO6mas xapakTepucTuka 31eMeHTOB VA-Tpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHH OKUCIEHUS. A30T, paclpoOCTpPaHEHHE B
npupoje, Gpuznyeckue U XuMuueckue cBoictea. Kpyropopor azora B mpupoe.
AMMHaK, ero pu3nyecKre U XUMHUECKHE CBOMCTBA, MOJyYeHUE U TPUMEHEHUE.
Conn amMMoHUs, WX (U3UYECKME U XHUMHUYECKHE CBONCTBA, IMPUMEHEHUE.
KauectBenHast peakivsi Ha MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ TMOyuYeHUe,
dbu3uyeckre W XMMHUYECKHE CBOMCTBa (0OIIMEe Kak MpeacTaBUTENs Kiacca
KUCIoT u crnenuduueckue). Vcnoib3oBaHre HUTPATOB W COJEH aMMOHHS B
KaueCTBE MUHEPAIbHBIX YI0OpeHuN. XUMHYECKOE 3arps3HEHUE OKpYKarolen
Cpenbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC TOXKIH, 3arpsI3HEHUE BO3yXa, MIOYBI
1 BonoémoB). Docdop, amnorponnsie Moaudukanuu Gocdopa, guznueckue u
xumuueckne cBoictBa. Oxcua  dochopa (V) um  dochopHas Kuciora,
dbu3uYecKre U XUMUYECKUE CBOMCTRA, nonyyeHue. McnonszoBanue pocdarton B
KaueCTBE MUHEPAJIbHBIX yI0OPECHHIA.

O6mast  xapakrepuctuka 23yeMeHToB [VA-rpynnel.  OcoOeHHOoCTH
CTPOEHHUS aTOMOB, XapaKTEpPHBIC CTEMEHU OKHCICHUS. YTIEPOJ, aUIOTPOITHBIE
MoauUKAIMK, PACHpOCTpaHEHUE B Mpupojse, (U3HUECKHE W XUMUYECKUE
cBorictBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupojae. Okcuabl yrieposa,
uX (QU3NYECKHe M XWMHYECKHE CBOWCTBA, JICWCTBUEC Ha JKMBBIC OPTaHU3MBI,
MOJIyYeHUE ¥ MPUMEHEHHE. DKOJIOTHYECKUE TIPOOIEMbI, CBSI3aHHBIE C OKCHIIOM
yrinepoga (IV), rumore3a rio0anbHOTO MOTEIUICHUS KJIMMara, MapHUKOBBIN
adext. YrompHas kKucioTra U €€ coyd, UX (U3UYECKHE M XUMHUYECKHE
CBOMCTBA, MOJydeHUE M NpuMmeHeHue. KauecTBeHHasi peakius Ha KapOOHAT-
nonbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIMHE, TIPOMBIIUICHHOCTH U
CEJIbCKOM XO35KCTBE.



[lepBoHavasibHble TIOHATHST OO0 OpPraHMYECKUX BEHIECTBAX KakK O
COCMHEHUSX yriepojia (MeTaH, d3TaH, dTWICH, aleTUJICH, 3TaHOJ, TJIUIEPUH,
yKCcycHasi kuciorta). [lpupoaHble HMCTOYHUKHA  YIJIEBOJIOPOJOB  (YTroJib,
PUPOJIHBIN Ta3, HePTh), TPOIYKTHI UX TepepaboTKu (OEH3MH), UX POJIb B OBITY
U TpOMBIIUIEHHOCTH. [loHATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX,
Oenkax, yrieBojaXx — U UX POJH B KU3HM 4YeJOoBeKa. MaTepuabHOE €TUHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usumyeckue M XUMHUYECKHE CBOMCTBA, MOJYy4YEHUE U
npumeHeHue. CoeauHeHUs KpeMHUs B mnpupoje. O6mme npeacraBieHusi oo
okcujie kpeMuus (IV) u kpemHueBoi kucnote. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B IPOMBIIIUICHHOCTH. Ba)kHEHIIINE CTPOUTENIbHBIE MaTEpHaIbl: KEPAMUKA,
CTEKJIO, LIEeMEHT, O€TOH, kesie300eToH. [Ipo6emMbl 6€30MacHOr0 UCII0JIb30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHUE O0Opa3loB HEOPraHUYECKHX BEIIECTB, CBOWCTB COJITHOU
KHUCIIOTHI, TPOBEICHUE KAaUECTBEHHBIX PEAKIIMi Ha XJIOPUI-UOHBI U HAOJI0/IeHHE
MPU3HAKOB UX MPOTEKAHUsI, OMBITHI, OTpaxkaromue GU3NIECKUe U XUMHUUECKUE
CBOMCTBAa TaJOr€HOB M WX COCAUMHEHUM (BO3MOXKHO HCIIOJb30BAHUE
BUJIEOMATEPUATIOB), O3HAKOMIIEHHE C 00paslamMu XJIOPHUAOB (TajJOTeHUIOB),
O3HAKOMJIEHHE C oOpa3nmamMu cepbl M €€ COeAMHEHUSIMHU (BO3MOXKHO
MCIIOJIb30BAaHUE BHUJIEOMATEpPUANIOB), HaOIIOJEHUE Ipolecca OOyTIUBaHUS
caxapa IIOJ JEHUCTBHUEM KOHLEHTPUPOBAHHOM CEPHOW KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOM CEpHOM  KHUCJIOTHI, MPOBEJICHUE
KaueCTBEHHOW peakuuu Ha Ccyiabhar-uoH W HAOMIOJEHHE TMpu3HaKa e¢
IPOTEKaHMs, 03HAaKOMJIEHHUE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, hochopa u ux
COCIMHEHHI (BO3MOXXHO HCIIOJIb30BAHHE BHUIEOMATEpUaJIOB), oOpa3LaMu
a30THBIX U (ochHOPHBIX yAOOPEHUI, MTOTyUeHHE, COOMpaHue, paclio3HaBaHUE U
M3yYEHHE CBOWCTB aMMHaKa, MPOBEJCHUE KAYECTBEHHBIX pEaKIUi HAa HMOH
aMmMoHUST W (dochar-MOH ¥ UIYUYCHHE TPU3HAKOB WX TMPOTEKAHMSI,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEAbI0 (BO3ZMOKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), H3YyUYCHHE MOJIeNIed KPUCTATUYECKUX
pemi€ToK anmasza, rpaduta, QyiepeHa, O3HAKOMJIEHHE C  MPOIECCOM
azcopOIMM PAcTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIIEM U YCTPOWCTBOM
MPOTHUBOTAa3a, TOJy4eHHE, cOoOMpaHue, paclo3HaBaHUE W W3YYCHHE CBOWCTB
YTJEKUCIOTO Ta3a, MPOBEJICHHE KauyeCTBEHHBIX peaKkIuid Ha KapOOHAT W
CUJIMKAT-UOHBl M M3y4YCHUE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMJICHUE C
OPOAYKIMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEHICHUE SKCIEePUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenre HEMETAIUIbl U KX COCTUHEHUS.



MeTtajuuibl 4 MX COEIMHEHUSA

OOmrast xapakTEepUCTHUKAa XHUMHYECKHX DJEMEHTOB — METa/UIOB Ha
OCHOBAaHUWU MX MOJ0XeHUs B [leproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
. 1. MeHneneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaioB. Mertainueckas
CBSI3b M METAJUIMYECKAs] KPUCTAINYECKAS PEMIETKA. DIEKTPOXUMUUYECKHUIN Psif
HalpsUKEHUM MeTAUIoB. PU3MYECKHME M XUMHUYECKHE CBOWCTBA METAJUIOB.
OO6mue crnocoObl TMoMyuyeHUs: MeTauioB. [loHATHE O KOPPO3HHM METAIJIOB,
OCHOBHBIE CITOCOOBI 3alIUTBl WX OT Koppo3uu. CruiaBel (CTadb, YYyTYH,
TIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[[lenounsle MeTauibl: IONOXKEHHE B llepuomnueckor  cucreme
xuMu4eckux sneMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B mnpupojae. Du3nyeckue MU XUMHUUECKHUE CBOWCTBA (Ha MpPUMEpPE HATpUS U
kanus). OKCUAbl W TUAPOKCHIBI HAaTpusi W Kanus. [IpuMeHeHue MIeNI0YHBIX
METAJUIOB U UX COCIUHECHUMU.

[I{enoyHO3E€MENbHBIE METAJUIBI MAarHuid M KajJdblUW: TIOJIOKEHHE B
[lepuonnyeckoit cucreme xumuyeckux osneMeHToB J[. M. Menneneesa,
CTPOCHHE MX aTOMOB, HAXOXJEHUE B mpuponac. PU3NMYECKUE U XUMHUYECKUE
CBOMCTBAa MarHus W Kajblius. BakHeWinne coeauHEHUsS KalbIus (OKCHI,
TUAPOKCU/, cosin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHECHMUS.

AmomuHuii: nonioxeHne B llepuoanueckodl cucTeME XHUMHUYECKHX
anemeHtoB [[. 1. MennaeneeBa, CTpOCHHME aTOMa, HAaXOXKACHUE B IPUPOJIE.
du3znyeckre U XUMUYECKHUE CBOMICTBA amOMHHMS. AMQOTEpHBIE CBOICTBa
OKCHJA Y TUJIPOKCUIA aTFOMUHMUSL.

Keneso: nonoxenue B [lepuoanueckon cucteMe XMUMUYECKUX JIEMEHTOB
1. 1. MenneneeBa, CTpO€HHE aroma, HaAXOXKJICHUE B Npupoje. OPusnyeckue u
XUMUYECKUe cBoiicTBa xene3a. OKkcuabl, ruApokcuabl u conu xenesa (1) u
xene3a (1), ux cocras, CBOWCTBA U MOJTyYCHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C 00pa3laMyd METAJUIOB M CIUIABOB, UX (U3MUYECKUMHU
CBOMCTBaAMHU, HW3YyYECHUE PE3YJIbTATOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BUJICOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJCHCTBUS OKCHUJIA
KaJIBIIUS U HATpus C BOJAOW (BO3MOXKHO HCIOJIb30BAaHHE BUIEOMATEPUAIIOB),
VCCJIEOBAHUE CBOMCTB KECTKOM BObI, IPOLIECCA TOPEHUS JKEJE3a B KUCIOPOE
(BO3BMOXKHO HCIIOJIb30BAaHUE BUJECOMATEPUATIOB), NPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMI HA MOHBI: MAarHusl, KaJblIMs, AIIOMUHUS, [UHKA, JKelie3a
(I) u xenesa (III), memu (Il), wHaOmromeHWEe W ONMUCAHHWE MPOIIECCOB
OKpallluBaHUsl IJJAaMEHW HOHAMU HATpHUs, Kaius M KalblUus (BO3MOXKHO
WCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), HWCCIIeOBaHHE aM(OTEPHBIX CBOWCTB



TUAPOKCUIA ATIOMUHUS U TUAPOKCUIA LMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHeHIre MeTalluIbl U UX COEUHECHUSD.

XuMUA ¥ OKPY:KAIOIIad cpeaa

BemecTBa 1 Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. be3zomacHoe
WCTIOJIb30BaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. [lepBas momoiib npu
XUMUYECKUX 0KOTaxX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKPYXkKaIOIIei cpeipl (IpeaesibHas JomycTuMas
KoHIleHTpaus: BemectB, nanmee — I[I[JIK). Pomp xumum B penieHuun
AKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHue o0pa3iioB MaTepHaioB (CTEKIIO, CTUIABbI METAJNIOB, TOJIUMEPHBIE
MaTrepuabl).

Mesicnpeomemmnoie ceéa3u

Peann3zanust MeXnpeaMeTHbIX CBS3€ld MpU U3YYEHUHM XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4YEpe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSITUH, SBJSIIOIIUXCA CHUCTEMHBIMU [UJII  OTACIBHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TTOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpUsi, aHalIu3, CUHTE3, KiacCUUKAIMA, TEePUOJUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHHUE, MOJICJb, SIBJICHUE, MapHUKOBBIN
a3 PeKT, TEXHOJIOTHSI, MAaTEPUATIBI.

dusznka: marepus, arom, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU]I,
U30TOIIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, DJICKTPUUYECKHUI 3apsijl, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe€  COCTOSIHME  BElIeCTBa, TIa3, pacTBOpP, PacTBOPUMOCTD,
KpUCTaJUIMUeCKasi pemeérka, CruiaBbl, (U3WYECKUE BEJIWYWHBI, EIUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MJIAHETHI, 3BE€3/1b1, COoNHIIE.

buonorus: ¢orocuntes, npixanue, 6uocdepa, IKoCUCTEMa, MUHEPATHHBIC
yIA0OpEeHUs, MUKPODJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEILHBIC BEIICCTRA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOMIAEMBbIE, TOIIIIMBO, BOJHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHMs JOCTHUTAIOTCA B XOJ€ OOYYCHHMS XMMHUHU B €IUHCTBE Y4eOHOH U
BOCIIUTATENIFHOW  JIEATENHHOCTH B  COOTBETCTBUU C  TPATUIIMOHHBIMH
POCCHUICKUMU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH,
IPUHATHIMU B OOILECTBE MpaBUIaAMH M HOPMaMH MOBEAECHUS U CIOCOOCTBYIOT
mpoleccaM CaMOIMO3HAHMS, CAMOPA3BUTHS M COIIMATIN3AIINN 00yYaIOIUXCSI.

JINYHOCTHBIE  pe3yJIbTaThl  OTPAXAIOT TOTOBHOCTh  OOyYaroUIuxcs
PYKOBOJICTBOBAThCS CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpHEHTAIMA U
pacIMpeHne OmbITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YaCTH:

1) maTpuoOTHYECKOT0 BOCIUTAHUA:

[IEHHOCTHOTO  OTHOIIEHHWS K  OTEUYECTBEHHOMY  KYJIbTYPHOMY,
HMCTOPUYECKOMY U HAYYHOMY HACIEAMIO, MOHUMAaHHS 3HAYCHUS XUMHUYECKOU
HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIAJETh TOCTOBEPHOU
uHpoOpMaled O TEepPeloOBBIX JOCTIKEHUSX M OTKPBITHSIX MHPOBOM H
OTEYECTBEHHOM XHMMHHM, 3aMHTEPECOBAHHOCTH B HAy4HbIX 3HaHMSIX 00
yCTpOMCTBE MUpa U 00IIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

NpPEICTaBICHUS O COLMAJIbHBIX HOPMax M TMpaBHJIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B  KOJUIGKTUBE, KOMMYHHUKATHUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO MOJIE3HOM, Yy4eOHO-UCCIeA0BAaTEIbCKOM, TBOPUECKOW U IPYTrUx
BUJAX JESTEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM NeATEIbHOCTH
IPU BBIIIOJIHEHUH yUEOHBIX, [I03HABATENbHBIX 3a/1a4, BHIOJIHEHUN XUMHUECKUX
HKCIIEPUMEHTOB,  CO3/JaHMM  y4eOHBIX  IMPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHUI0O M  B3aWMMOMNOMOIIM B TIpolecce ITOM  ydeOHOM
JESITeIbHOCTH, TOTOBHOCTH OIIEHWBAaTh CBOE MOBEACHHWE M TOCTYNKH CBOHMX
TOBAPUIICH C TIO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSL

MHUPOBO33pEHYECKUE TIPEICTABICHHS O BEIIECTBE U XUMUYECKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH U COCTABIISIOIINE
OCHOBY JIJIsl IOHUMaHUs CYyIIIHOCTH Hay4YHON KapTHUHBI MUpa, PEeACTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TMPHUPOIBI, B3aUMOCBSI3IX UEIOBEKa C
IPUPOJIHON CPeNloi, O pOJIM XUMHHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



MIO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUU
[0 XUMHUHU, HEOOXOAMMBIC II OOBSICHCHHS HAOIOMACMBIX TMPOIECCOB U
SBJICHUM, TMO3HABATEeIbHOW, MH(OPMAIIMOHHON M YWUTATEIbCKOW KYJBTYpPHI, B
TOM YHCII€ HABBIKOB CaMOCTOSITEIbHOM pPabOThl € YYEOHBIMU TEKCTAMH,
CIIPAaBOYHOM  JINTEPATYpPOH,  JIOCTYIHBIMA  TEXHUYECKUMU  CpPEICTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTHI;

UHTEpEeC K OOYYEHHUIO U TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K  CaMO0Opa30BaHUIO, TMPOEKTHOM W  HCCIEI0BAaTEIbCKON
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBICHHOCTH U YPOBHS OOYUYEHHS B
JlaJdbHEHUIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPHI 310POBBSI:

OCO3HaHUE LIEHHOCTU HU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310pOBbIO, YCTAHOBKU Ha 30POBBI 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HEMPUSATUE BPEIHBIX NPHUBBIUEK (YyNOTPEOJICHHUS alKOTOJds, HAapKOTHUKOB,
KypeHUs1), HEOOXOJUMOCTU COOJIOJEHUS MpaBWwil  0€30IacHOCTUM  IpHU
oOpallleHuU C XUMUYECKIMHU BEILIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTHUYECKOMY HM3YyUYEHUIO Mpodeccuil U TpyAa pazIudHOro
poJia, YBOXKEHHE K TPYLY U pe3yJIbTaTaM TPYAOBOM IEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWI MO XWMHH, OCO3HAHHBIA BBIOOP
WHIUBUyAIbHOM  TPAeKTOPUM TMPOJOJDKEHHUS OoOpa3oBaHUA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, YyCIemHol MpoheCCHOHATIBHOW NIEITCIPHOCTH W Pa3BUTHS
HEOOXOAMMBIX YMEHHUN, TOTOBHOCTh aJalTUPOBAaThCs B NPO(ECCHOHATBLHOU
cpene;

6) IKOJIOrHYeCKOro BOCTIMTAHMS:

HKOJIOTMYECKU 1I€JIECO00pa3HOe OTHOILIEHUE K MPUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyIleCTBOBaHUS, IOHUMAHUE LIEHHOCTU 370POBOIr0
u Oe3zomacHoro oOpa3a >KHM3HHM, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
(Gu3HUEeCKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJICHUS
npaBusl OE€30IMACHOTO TMOBEACHUS TpPU padoTe C BEIIECTBAMHM, a TaKXke B
CUTYaLIMSIX, YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJTy4aeMble MTPU U3yYECHUN XUMUH, IS
pelIeHusl 3a/1ad, CBSI3aHHBIX C OKPYXAIIed MNPUPOJHOW CpeIor, I
MOBBILICHUSI YPOBHS SKOJOTMYECKOM KyJIbTYPBI, OCO3HaHHs TIJI00ATBLHOTO
XapakTepa HJKOJIOTMUECKMX MpoOieM M NyTed HX peuieHus MOCPEICTBOM
METOJOB XUMUH, SKOJOTHUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOW, KOMMYHHUKAaTUBHOU M COLIMAIBHON MPAKTHKE.



METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpenMETHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAYMMBIE JUIA
(dopMupOBaHUA MHPOBO33PEHUS OOIEHAYYHbIE TOHATUS (3aKOH, TEOpus,
OPUHLMI, TUIOTEe3a, (aKT, cUCTeMa, IPOLECC, SKCIEPUMEHT U JApYyroe.),
KOTOpBIE HCIIONB3YIOTCSI B €CTECTBEHHO-HAyYHBIX YYEOHBIX INpeaMeTax H
MO3BOJIAIOT HA OCHOBE 3HAaHMM U3 JTHX MNpPeAMETOB (HOPMUPOBATH
MIPEACTABIICHHE O LEJIOCTHOM HAy4YHOW KapTUHE MHpA, U YHUBEPCAIBHBIC
yueOHbIe JeiCTBUS (IMO3HABAaTEIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTHUBHBIC),
KOTOpBIE O0ecrneunBaoT (OPMUPOBAHWE TOTOBHOCTH K CaMOCTOSITEILHOMY
IUTAaHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU JAESITENbHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUA

ba3oBble jiornyeckue aeicTBus:

YMEHHS HCIIOJIB30BaTh MPUEMBI JIOTUYECKOIO MBILUICHHUS IIPH OCBOCHUH
3HAHUU: paCKpBIBaTh CMBICT XMMHUYECKUX MOHITUH (BBIACIATH UX XapaKTEpPHBIE
NpU3HAKHU, YCTaHABIMBATh B3aUMOCBSI3b C IPYTMMH NOHATHUSAMH), UCIIOJIB30BaTh
MOHATHUS JUIsl OOBSCHEHUS OTAENIbHBIX (PAKTOB U SIBJICHUI, BBIOUpATh OCHOBAHUS
U KpUTEpUM IJs KIacCU(PUKAIUMM XHUMHYECKUX BEIIECTB M XWMHUYECKHX
peakuuii, ycTaHaBIMBaTh NMPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3yUYEHUs, CTPOUTH JIOTUYECKUE DPACCYKIEHUS (MHIYKTUBHBIC, AEIyKTUBHBIC,
10 aHAJIOTHH), JAENIaTh BBIBOJbI U 3aKJIFOUEHUS;

YMEHHE NPHUMEHATH B MPOLECCE



U BBIBOJIBI 10 pe3yJIbTaTaM IMPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIAThH
OTY€T O TpoieNIaHHON paboTe.

Pabora ¢ undgopmanmei:

yYMEHHE BBIOMpPATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMuYHBIX BUAOB M (OpPM TPEACTaBICHUSA, TOIYyYaeMYIO U3 Pa3HbBIX
HMCTOYHHUKOB (HAYYHO-TIONYJIApHAs JUTEpaTypa XHWMHYECKOTO COAEp’KaHUs,
CIpaBOYHblE MoOcoOusi, pecypcel MHTepHeTa), KpPUTHYECKH OLICHUBATH
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHUE NPUMEHATh Pa3IMYHble METO/bI M 3alPOCHI IIPU MMOUCKE U 0TOOpE
MH(pOpMaMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIUMBIX /Il BBIOTHEHUS
y4eOHBIX M MO3HABATENbHBIX 33/1a4 ONPEIEIEHHOrO TUIIA, IPUOOPETEHNE ONbITA
B 00JIaCTH HCIIOJIb30BaHMUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
OBJIAJICHAE KYJIbTYPOH AaKTUBHOI'O HCIIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAJbHYIO (DOpMY HpEICTaBICHUS
MH(pOpMaMK U WLIIOCTPUPOBATH pPEIIAEMbIE 33/a4d HECIO0KHBIMUA CXEMaMH,
auarpaMMamu, IpyrumMu popmamu rpavki 1 KX KOMOMHAIUSAMU;

YMEHHME HCIIOJIb30BATh W aAHAIM3UPOBaTh B Ipolecce Y4eOHOH W
UCCIIEI0BATEIBCKON NEATENBHOCTH uH(pOpMaLIO 0 BIIUSTHUN
MIPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SMCTBa M TpaHCIOpPTAa HAa COCTOSIHUE
OKpYXaroUEH MPUPOTHON CPEBI.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCH (B XoJe aAuanora u (Wiad) JUCKYCCHH) TIO
CyLIECTBY 00CyXkaaeMoil Tembl, (HOpPMYIUpPOBaTH CBOM MPEAJIOKEHUS
OTHOCUTEJILHO BBIOJIHEHUS MPEAJIOKEHHON 3a/1a4u;

YMEHUS TPEACTAaBIATh IOJYYEHHBIE pE3yJbTaTbl IO3HABATEIBHOMN
NEATEIbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; Je€JaTh IPE3CHTALIUIO
pEe3yNbTaTOB BBIMIOJIHEHUS] XUMHUYECKOIO HKCIEpUMEHTa (JabopaTOpHOTO
OMbITa, JIA0OPATOPHOU PabOTHI MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOrO
MIPOEKTA);

YMEHHsSI Yy4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
[IO3HABATEJIbHOM W  MCCIIEAOBATENbCKOM  JEATENBHOCTH MNPHU  PELICHUU
BO3HUKAIOLIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB M COIJIACOBAHUSA
no3uuuid  (00CyxaeHusi, OOMEH MHEHHUSMH, «MO3TOBbIE  IITYPMbD»,
KOOpPJIMHAILIUA COBMECTHBIX JCHCTBUM, OMpEIEICHUE KPUTEPUEB IO OLICHKE
KauyecTBa BBIIOJIHEHHOM paboThI U ApyTHE).

PeryisiTuBHBIC YHHBepCaIbHbIEe y4eOHbIC 1eiiCTBUS:

YMEHHE CAMOCTOSTEIBHO OIpPENEATh LENN EATEIbHOCTH, IUIAHUPOBATb,
OCYIIECTBIISAITh, KOHTPOJIMPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO



NeATEIIbHOCTh, BEIOMpaTh Hanbosee 3pheKTUBHBIC CTIOCOOBI peIieHNs YUeOHbBIX
Y TO3HABATEJIBHBIX 3a/7a4, CAMOCTOSITENIbBHO COCTAaBJISITh WJIM KOPPEKTUPOBATH
MPEVIOKEHHBIM AJITOPUTM JIEMCTBUM TPU BBINOJIHEHUN 3aJaHUM C YYETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX 00BEKTaX — BEUIECTBAX M PEAKIIMSIX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJIbTaTa 3asiBJICHHOMW LIEJIH, YMECHHE
WCNOJIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, MpEIJIaraéMple B  YCIOBUU
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeamMeTHBIX pPE3yNbTaTOB [0 OCBOCHHUIO OO0S3aTEIBHOIO

coJiepKaHus, YCTAaHOBJIIEHHOTO JAHHOW (QeaepanbHOil paboyeil mporpammoit,
BBIJICTISIFOT: OCBOCHHBIE OOYYAIOIIMMHUCSI HAYYHbIEC 3HAHUS, YMEHUS U CIIOCOObI
NEeUCTBUM, creuuduueckue JUisi TPEeIMETHOM 005acTh  «XUMHUSD», BHIBI
JNEATEIPHOCTH IO TOJIYYCHUIO HOBOI'O 3HAHUSA, €r0 HHTEPIpPETalNH,
npeoOpa3oBaHUIO U IPUMEHEHUIO B PA3TUYHBIX YUYCOHBIX U HOBBIX CUTYAIIUSIX.

K koniy oOydenuss B 8 kJjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUH:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHITUN: aTOM, MOJIEKYJa,
XMMHUYECKUM 3JIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE BEILIECTBO, CMECH
(omHOpOAHAs ¥ HEOJTHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs
W MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSPHAS
Macca, MmaccoBas JOJIsI XUMHUYECKOTO JJIEMEHTa B COCIMHEHUH,
MOJISIpHBI ~ 00BEM, OKCH]I, KUCJIOTa,  OCHOBaHUE, COJIb,
3JIEKTPOOTPULIATENIBHOCTh, CTEIIEHb OKUCIICHUS, XMMUYECKasi PeaKius,
KJIacCU(UKAIIUS PEAKIIUI: peaKIui COCTMHEHUS, PEAKIIUU Pa3IOKEHUS,
peakIuy 3aMeIleHUs, peakliuu OoOMeHa, PK30- M HIHIAOTECPMHUYECKUE
peakimu, TeroBor Ah(HEKT peakiuu, IaIpo aTomMa, FJIEKTPOHHBIN CIION
aTomMa, aTroMHasg OpOWTallb, paJAMyC aroMa, XHUMHYECKass CBS3b,
MOJISIpHAsT W HENOJISIpHAs KOBAJICHTHAas CBS3b, MOHHAA CBS3b, HOH,
KaTUOH, aHWUOH, PAacTBOpP, MaccoBass J0Js BemiecTBa (MPOLICHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHU H
IPUMEHSITh 3T MOHITHUS TIPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHHUI;

e HCMOJb30BaTh XUMHUYECKYIO CHUMBOJHMKY Jisi COCTaBJICHHS (hopmyl
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKLINH;

e ONpENeNaTh BaJEHTHOCTh aTOMOB  DJJEMEHTOB B  OWHApHBIX
COCMHEHUSX, CTEMEeHb OKHUCJICHUS JJIEMEHTOB B  OWHAPHBIX
COEMHEHUAX, IPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIacCy



COCIMHEHUI 1O (QopMysiaM, BUJ XUMHUYECKON CBA3U (KOBaJIEHTHas U
VMOHHAsl) B HEOPTaHUYECKUX COCIMHCHUSIX;

packpeiBath cmbica Ilepuonnueckoro 3akona [[. M. Menpaeneena:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIIEMEHTOB OT MX MoJjoxkeHus B [lepuoanueckoii cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHUs, 3aKOHa ABOraapo;

OMHCHIBATh W XapakTepu30BaTh TabmuuHyro (opmy Ilepmomnyeckoit
CHUCTEMbl XHMHUYECKHX OJJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs
noarpymma (A-rpynna)» u «nobouynas noarpynna (b-rpynna)», mainbie
U OOJIbIIINE MEePUOJIbI, COOTHOCUTh 0003HAUYECHHS, KOTOPhIE UMEIOTCS B
tabnune  «llepuoguueckass  cucTeMa  XMMHYECKHUX  DJIEMEHTOB
JI. 1. MenneneeBa» € 4YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sjlpa, ollee 4ucio
AJIEKTPOHOB U paclpe/ie]ICHUE UX IO JIEKTPOHHBIM CIIOSIM);
KJaccu(UIMPOBAaTh ~ XMMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUe
BEIIIECTBA, XUMUUECKUE PEaKIUU (110 YHUCIy U COCTaBy YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIIOBOMY 3D eKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XMMHUYECKHUE CBOMCTBA BEIECTB
pa3NUYHBIX  KJIacCOB,  MOATBEpPXKJasi  ONHUCAHME  MPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIONIUX XUMUYECKUX PEAKITUH;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH MIPOTEKAHUSI XUMHYECKUX
MPEBPAICHUN B PA3IUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJICKYJSIDHYI0O W MOJISIPHYIO MAacChI
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa 1o Qopmylie
COCMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINY;

MPUMEHSATh OCHOBHBIC ONEPAIlMM MBICTUTEIBHOU JEATETLHOCTH —
aHagu3 W CHHTE3, CpaBHCHHE, OO0OOIICHUE, CHCTeMaTH3AIHIO,
KJ1accu(hUKaIuio, BhISIBJICHUE MPUYMHHO--CIICACTBEHHBIX CBSI3€U — NS
W3Y4YEHUsI CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIUHA, €CTECTBEHHO -
HAay4YHbIe  METOAbl  TO3HAHMS —  HaOJIOJCHUE, HU3MEpEHue,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEaIbHbII U MBICIICHHBIN);

CIeOBaTh MpaBWIaM  TIOJIb30BaHUS XUMHYECKOW TIOCYIOM H
nabopaTOpHBIM 000pYJIOBaHMEM, a TaKXKe NpaBWiIaM OOpaIieHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMH TO BBINOJHEHUIO
71a00PATOPHBIX XMMUYECKUX OMBITOB MO MOJIYYEHUIO U COOUPAHUIO



K

ra3o00pa3HbIX BEMIeCTB (BOAOPOJAa W KHCJIOPOJa), TMPUTOTOBIICHUIO
pacTBOPOB C ONPEACIEHHOM MacCOBOM JOJIEM  PacCTBOPEHHOIO
BEIICCTBA, IJIAHUPOBATh U MPOBOANTh XUMHUYECKUE IKCIICPUMEHTHI 110
pacrlo3HaBaHWIO pPACTBOPOB IMIENIOYed W KHUCIOT C TOMOIIBIO
WHIUKATOPOB (IaKkmyc, peHondTaaenH, METUIIOPAHX U APYTHUE).

KOHITy oOydeHus B 9 KJiacce TpeJIMETHBIC PE3yJbTaThl Ha 0a30BOM

YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YyJaIOIIUXCSl YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHATHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHUOH, MPOCTOE BEUIECTBO,
CJIOKHOE BEILECTBO, BAaJEHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHUCJIEHUSI, XMMHUYECKasl peaklMs,, XUMHUYECKas CBsI3b, TEIUIOBOMN
3¢ (}exT peakuuu, MOJib, MOJSPHBIA OOBEM, PACTBOP, IJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIIUTUYECKAS] TUCCOLUALINS, PEAKIIUH UOHHOTO
oOMeHa, Karalnu3aTop, XWMHUYECKOE€ paBHOBECHE, OOpaTUMbIE WU
HEOOpaTHMble PEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIUTENIb, BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTAHOBJICHHE,
ajutoTponus, aM(OTepHOCTb, XHWMHUYECKass CBA3b (KOBaJEHTHad,
MOHHAs, METaJUIMYecKas), KpPUCTAJUINYECKasi PEmETKa, KOpPpO3Hs
METAJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM pEaKUuu, NPeIeIbHO
nonyctumas koHrenrpanus 11K Bemectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHSITHH H
MPUMEHSTDH ITH MOHATHS PU ONMCAHUU BEILIECTB U UX MPEBPALCHUI;
UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsi COCTaBieHUS (HOpMyIl
BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKIIUIA;

ONpENENATh BAJICHTHOCTb U CTENEHb OKHUCICHHS XUMHUYECKHX
AJIEMEHTOB B COEJAMHEHMSX Pa3JIM4YHOrO COCTaBa, MPUHAIIEKHOCTh
BEIIECTB K OINpeAeNEHHOMY KJIAcCy COEIUHEHHM mo (GopMyiiaM, BHUJ
XUMUYECKON CBA3M (KOBAJIEHTHAs, WOHHAs, METauIN4ecKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3aps] MOHA 110 XUMUYECKOH (opmyre,
XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX COEAMHEHHI,
TUI KPUCTAIUIMYECKOU PEIIETKU KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIca I[lepuommueckoro 3akona . M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHUE: OIHCHIBATh U XapaKTEPU30BaTh
Tabnnunyto Gopmy I[lepuonnyueckoit cucTeMbl XUMUYECKUX 3IEMEHTOB:
paznuyaTh MOHATUSA «IJaBHAas moiarpynmna (A-rpynma)» U «modouyHas
noarpynna (b-rpynma)», Manbie u OOJbIINE TMEPUOJBI, COOTHOCUTH
0003HAaUYEHUS, KOTOPbIE HMEIOTCS B MEPUOIUYECKON Tabmuie, C
YUCJIOBBIMU XAaPAKTEPUCTUKAMHU CTPOEHUSI ATOMOB XMMHUYECKUX



AJIEMEHTOB (COCTaB U 3apsj] sjpa, OOIlee YHCIO BJICKTPOHOB U
pacrpeneneHue HMX IO SJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIINe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB M UX COCIMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KIacCU(PUIIMPOBATh  XMUMHYECKHUE  DJIEMEHThI,  HEOPTaHUYECKUE
BEIIIECTBA, XUMHUECKHE PEAKIIUU (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEaKIMK BEIIECTB, MO TEIIOBOMY 3(PdEeKTy, 10 U3MEHEHUIO CTETeHEH
OKHUCJICHUS] XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE U CHENUPUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CIIOKHBIX BEIIECTB, IMOATBEpPIKIAas OIHMCAHUC
MIpUMEPaMH MOJICKYJIIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHX
XUMHUYECKUX PEaKIINK;

COCTABJISITh YPAaBHEHUS DJIEKTPOJMTUYECKOW JUCCOLUAIMU KHUCIIOT,
miesioyel M Ccojel, TMOJIHbIE W COKpall€HHbIC YPAaBHEHUS peaKlui
HOHHOTO  OOMEHA, ypaBHCHHUS  pEaKIUi,  IOATBEPKIAIOIINX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU Pa3IMIHBIX
KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PpEaKIUit
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIni;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAaHHUSI XUMHUYECKUX TPEBPAMICHUNA B Pa3TUIHBIX
YCIIOBUSX;

BBIYUCIISAITH OTHOCHUTEJIbHYI0 MOJICKYJIIPHYIO W MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMEeHTa 1o Qopmylie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
pacy€ThI IO YPAaBHCHHUIO XMMHYECKOW PEaKIIHH;

coOMofaTh  TpaBUiia  TOJB30BAHUS  XUMHUYECKOM  MOCyIoH U
1abopaTOpHBIM 000pPYy/IOBaHWEM, a Tak)Ke TpaBWiia OOpalIeHHus C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHMSIMHU TIO BBITTOJIHCHHUIO
1a00pATOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHIO M COOUPAHHIO
ra3zo00pa3HbIX BENIECTB (aMMHUaKa U yTJIEKUCIIOTO Ta3a);

IPOBOJIUTh  PEAKIIMH, TMOATBEPKIAIONINE KAUYCeCTBCHHBIH COCTaB
Pa3MUYHBIX BEIIECTB: pPACMO3HABATh OIBITHBIM MYTEM  XJIOPU-,
Opomun-, womun-, kapOonar-, Qocdar-, cmnmkar-, cynbdar-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS M HOHBI M3YYEHHBIX METAJIIOB,
NPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTAHUUECKHUX BEILIECTB;



e TIPUMEHATH OCHOBHBIE OIEpAIMUd MBICIUTEILHON JIEATETbHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTeMAaTU3alNIO,
BBISIBJICHUE TTPUYUHHO-CJIEICTBEHHBIX CBS3€H — JUIsl M3yUYEHUsI CBOMCTB
BEIIECTB M XUMHUYECKHX PpEaKIUH, €CTeCTBEHHO-HAy4YHbIE METOJIbI
No3HaHUs — HaOJI0JIeHUEe, U3MEPEHUE, MOJICIIMPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuyectBo yacos
Ne HaumeHoBaHue pa3eioB U DJieKTpOoHHbIEe (11uppoBbIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayanbHble XHMHYECKHE TIOHATHS
Xumust — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuoreka [JOK
' IIPaKTUYECKOU IEATEIIBHOCTH https://m.edsoo.ru/7f41837c
4eJIoBeKa
19 BemectBa 1 xuMudeckue 15 1 1 bu6nmoreka [JOK
' peakuuu https://m.edso0.ru/7f41837¢
Hroro no paszneny 20
Paznen 2. Baxuelimme npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB
Boznyx. Kucnopon. Ilonsitue bubnuoreka [IOK
2.1 6 0 0
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa. ITonsrue o 8 0 1 bubnuoreka [JOK
' KHCJIOTAXH COJISX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [IOK
' OCHOBAHHSX https://m.eds00.ru/7f41837c¢
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubmuorexa [JOK
' HEOPraHUYECKHMX COeMHEHHUIT https://m.edso0.ru/7f41837c¢
Hroro no pazneny 30



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

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckasi cucrema xumuueckux 31eMeHToB [[. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumuuyeckasi ¢cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuH

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMHUYECKHUX DJIEMEHTOB 7
https://m.edsoo.ru/7f41837c
. N.MenneneeBa. CTpoeHue
aToMma
XUMHYECKASA CBA3b. BuG LIOK
HOJIMOoTEKA
3.2 - 8
OxucnutensHo https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bubmnoreka [IOK
" 15
TOTO Mo pasAeity https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa LOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOBIIO 68

[TPO'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KIIACC

KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undgposBbie)
Ne Kourpoabnbie | IIpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
n/n pecypcbl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIUH
11 [loBTOpEeHue u yrayOnenue 3HaHUN 5 1 0 bubnuorexa [IOK
' OCHOBHBIX pa3JieloB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuoreka [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 3 1 1 bubnnoreka [JOK
' XHUMHUYECKUE PEAKIUU B PACTBOpaAX https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3znen 2. Hemeranibl 1 MX cOeIHHEHUS
21 OO0m1as xapakTepuCTUKa XUMUUYECKHIX 4 0 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorensr https://m.edsoo0.ru/7f41a636
OO1ast XapaKTepUCTHKA XUMUYECKHX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa [JOK
' PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapakTepUCTHKA XUMHUYECKUX
2.3 BJ'IeHl\ieHTOIE VA-Ir) L. A30T, Gocdop u 7 0 1 Bubnmorexa [IOK
' PymaL ’ P https://m.edso0.ru/7f41a636
UX COeIMHEHUs
24 OO1ast XapaKTepUCTHKA XUMUYECKHX 8 1 5 bubnuoreka [JOK

sneMeHToB [VA-rpynnsl. Yraepona u

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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KPEMHUN U UX COEAUHEHUS

Hroro no pazgeny 25
Paszgea 3. Mera/uibl ¥ X COeIUHEHUA
3.1 OO01mue cBO¥iCTBAa METAJIOB 4 Bubmrorexa ITOK
https://m.edsoo.ru/7f41a636
3.2 Baxueline MeTamibl U UX COeqUHEHUS 16 Bubmorexa TOK
https://m.edsoo.ru/7f41a636
Utoro no pazueny 20
Pa3nen 4. Xumus u okpy:kawuias cpeaa
bubmuoreka [[OK
4.1 BemmectBa u MaTepuaibl B )KU3HHU Y€IIOBEKA 3
https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka KonTpoabubie | IlpakTnueckue op
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
[Ipenmer xumun. Posb XUMuUM B )KU3HU 1 0 0 bu6nuoreka [IOK
yejgoBeKka. Tena U BelecTsa https://m.edsoo.ru/ff0d210c
bubnnorexa [JOK
IT 1 0 0
OHSITHE O METO/IaX MO3HAHUS B XUMUU httos://m.edsoo.ru/ffod227e
[TpakTuueckas padorta Ne 1 «IIpaBuna
paboThl B 1a00OpaTOpUU U IPUEMBI 1 0 1 bubnmnoreka [JOK
oOpartieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
YucTteie BemecTBa U cMecH. CrocoObl 1 0 0 bu6nuorexa [IOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabota Ne 2 «Pa3nenenue
cMmeceil (Ha mpuMepe OUMCTKY OBapEHHOM 1 0 1 bubmorexa [JOK
puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nunorexa [JOK
A 1 0 0
TOMBL H MOJCRY B! https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 0 0 bubnmnoreka [JOK
XUMUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocThie U CIIOKHBIE BEIIECTBA 1 0 0 bubnnorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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bubmuorexa [JOK

9 ATOMHO-MOJIEK 0€ y4eHue
TOMHOMOTEKYIIAPHOE yHEHH https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna BaHeHTHI:IIOCTB aTOMOB Bubmorexa LIOK
pMyTa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX JJIEMEHTOB
11 OTtHocuTenbHAsE aTOMHAs Macca. bu6moteka [IOK
OTHOCUTENBHAS MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMAYECKOTO 2JIEMEHTA B bubnmoreka [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Monb. Monsipaast bubmmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 Ou3nyecKue U XUMUYECKUE SIBIICHUS. bubnmoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs MPOTEKAHUS bu6muoreka [IOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MACChl BEIIIECTB. bubnmnoreka [JOK
XVMUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
17 Brrauciienus komaecTBa, MacChl BEIIECTBA bubmorexa [JOK
10 YPaBHEHUSM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Krnaccudukanus XHMHYECKAX peakiinii
18 (coe I/IH(lf)DHI/ISIH a3JI0KEHUS 3a1$1)e eLII-II/I}I bubmmorexa LIOK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIONEIUCT 0606yq eHUE U bubmorexa [JOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHUIA
20 KonTtponpHas padora Nel mo teme bu6nunorexa [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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«BermecTBa U XUMUYECKUE PEAKLIUN

https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecs ra3oB. CoctaB Bo3ayXa.

bub6nmmorexa [IOK

21 K — .
MCIIOPOJ] — 3JIEMEHT U MPOCTOE BEIIECTBO https://m.edsoo.ru/ff0d448e
O30H
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
22 KHCII0po/ia (peakluy OKUCIEHUS], TOPEHUE) bubmioreia LIOK
pozta {peartt » TOPCHHE). https://m.eds00.ru/ff0d4614
IMoustue 06 okcugax
Croco0BI ITOJIyUYEeHUs KUCIIOPOa B
23 J1a00paTOpU Zlqn OMI)IIHJIGHI;IOIE:TI/I bubmorexa LOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeHneHue KucIopoia
TennoBoii 3pPekT XUMUIECKON peaKInu,
24 [IOHSITHE O TEPMOXUMHUYECKOM YpaBHEHU U bubnnorexa LIOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUECKUX PEAKIIUIX
TormmBo (HedTh, YroJIb 1 METAH).
25 3ar 513H61£1/1eq.1;03 yra CIIOCOOBI 2r0 bubmorexa LOK
P ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[TpakTnyeckas padora Ne 3 mo Teme
26 «[Tonyuenne 1 coOupanue KUCIOPOIa bubnnorexa LIOK
i . P poAa, https://m.edsoo.ru/ff0d4ae?
U3YYEHHUE €r0 CBOMCTBY
97 Bonopoa — anemMeHT 1 mpocToe BEMIECTBO. bu6nunorexa [JOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nyeckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4ddo
but6mmorexa [IOK
29 [TousATHE O KHUCIOTAaX M COJISX
https://m.edsoo.ru/ff0d50d2
30 Crioco0nI oTydeHust BOAOPO/Ia B but6mmoreka [IOK
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naboparopuu

https://m.edsoo.ru/ff0d4dd0

[TpakTrueckas padora Ne 4 o Teme

bub6nmmorexa [IOK

31 «ITonyuyenue u cobupanue Boa0Opoa,
AYHEHe I va HHE BOAOPOA https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €r0 CBOHCTBY
N bu6nmorexa [IOK
32 MossipHBIH 00BEM Ta30B. 3aK0H ABOraapo
P AP https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOIHYECTBA BEIECTBA
33 rasa o ero U3B€CTHOMY KOJIMUECTB bubnnorexa LIOK
. Y 4 https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIH 00bEMY
Brrunciaenust 006EMOB ra30B 110 YPaBHEHUIO
34 ea a OCHOBE 3aKOHa 00 éyp bubmorexa HOK
KUY H HOBE 3aKOH BEMHBIX
peaKtt _ https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnueckre U XUMHUYECKUE CBOMCTBA BOLI bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonsarue 00 bubmorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Boja kak pactBopurens. HacwlmenHsIe 1
37 HeI—JIIaCBI epHHBIe paCTBO Bl Maz::OBaSI 011 bubmorexa LOK
B p ppL a https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «[IpuroroBiaeHne pacCTBOPOB C OIIPEAECIEHHON bubnnorexa LIOK
p . . p p P https://m.edsoo.ru/ff0d5eba
MacCCOBOH JIOJIeH pacTBOPEHHOTO BEMICCTBA
39 KonTtponbHast padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCuUKaIus, bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tomydyenue 1 XuMHUYECKHE CBOMCTBA

bubmuorexa [JOK

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/f0d664e
OKCH/JIOB
42 OcHOBaHUS: COCTaB, KJIacCU(UKAIUA, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XUMHYECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, KitacCupuKanus, bu6nmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne U XMMHUYECKHE CBOWCTBA KMCIIOT bubmiorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bu6nuoreka [IOK
MOJTYYEHHS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX https://m.edso0.ru/00ad9b7c
COCIMHEHUN»
48 I'eneTnyeckas CBA3b MEXKAY KJIacCaMHU bubmmnoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuotexa [JOK
49 O0001IEHNE ¥ CUCTEMATH3AaLN 3HAHUI httos://m.edsoo.ru/00ad9ch?
Kontponbnas pa6ora Ne 3 mo teme
50 «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX brbmiorexa LIOK
. https://m.edsoo.ru/00ad9ela
COETUHEHUI»
51 [lepBbie MOMBITKHU KIacCUPHUKAILIUN bubmuoreka [IOK

XUMHYECKHX 3JIeMeHTOB. [loHsTHE O rpymmnax

https://m.edsoo.ru/00ad9ffa
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CXOAHBIX 3JICMCHTOB

[Iepnoanueckuii 3akoH u [lepuoguueckas

bub6nmmorexa [IOK

52 cucTeMa €CKMX DJIEMEHTO
HCTEMA XHMUACCRIX SIICMEHTOB https://m.edsoo.ru/00ada52c
. . MenneneeBa
53 Ilepuoapl, rpymIIbl, TOATPYIIIEI bubnnorexa [IOK
p » TPYHTIRL, Py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX sIJIEP. bubnmnoreka [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHHE DIIEKTPOHHBIX 000JI0YEK aTOMOB
55 3nepMeHTOB Hs HOIUYECKOH  CHUCTEMBI bubmmorexa [JOK
PHOA https://m.edsoo.ru/00ada6bc
1. U.MennaeneeBa
XapakTeprucTUKa XUMHUYECKOTO AJIEMEHTA 10
. bubmorexa [JOK
56 ero nosioxxeHuto B [lepuogndeckoii cucreme
https://m.edsoo.ru/00ada824
JI. 1. MenneneeBa
3unauenue [lepuonnyeckoro 3akoHa JIst
57 Pa3BUTHUS HAYKH U IPAKTUKH. bubmmnoreka [JOK
. . MenneneeB — y4€HbI, neaaror https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
58 DIIeKTPOOTPUIIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nunorexa [JOK
59 HMonnasg xuMuueckast CBSI3b
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonspHas XUMHYECKas CBA3b bubmorexa LOK
p https://m.edsoo.ru/00adaab8
bu6nunorexa [JOK
61 KoBanenTHas HenosisipHasi XuMU4ecKast CBsI3b

https://m.edso0.ru/00adaab9
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bubmuorexa [JOK

62 Crenetin OKHCICHHS 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU 1 bubmmorexa LIOK
https://m.eds00.ru/00adb076
bu6mmoreka [IOK
64 OKUCIUTENN 1 BOCCTAHOBHUTEIIN 1 https://m.edsoil.ru/OOadb076
65 KonTtponsHast padora Ne 4 mo Teme 1 bu6moteka [IOK
«CTtpoenue atoMa. XUMUYECKAsI CBSA3b https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHUE U 1 bu6mmoteka [IOK
cHUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHUE U 1 bu6mmoteka [IOK
CcHUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001eHNE U 1 bubmmnoreka [JOK
cucTeMaTru3anus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie | IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonnueckuii 3axoH. [leprnonnueckas
P P bubnnorexa [JOK
1 CHUCTeMa XMMHUYECKUX 3JIEMEHTOB 1 0 0
https://m.edsoo.ru/00adb59
. . Menaeneea
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB
2 XI/IMI/I‘IGCKIPiIX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus 1 HOMeHKIaTypa 1 0 0 bubmmnoreka [JOK
HEOPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYECKOM CBS3U U THITBI 1 0 0 bubmorexa [JOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHast padora Nel mo teme
5 «[ToBTOpEHUE U yriyOaeHNE 3HAHWIA 1 1 0
OCHOBHBIX pa3JieloB Kypca 8 kiiaccay
6 Krnaccudukanys XuMHUECKUX peakiui mo 1 0 0 bubmuoreka [IOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOM
7 eakuu. IToHsATHE O TOMOT€HHBIX U 1 0 0 bubnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUIX
8 [ToHsiTHE O XMMHYECKOM paBHOBECHH. 1 0 0 bubmuoreka [IOK

cDa.I(TOpI:.I, BJIMAIOIHEC HA CKOPOCTb

https://m.edso0.ru/00adc28c
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XHMHYECKOH PE€aKU U IMOJIOXKCHUC
XUMHYECKOI'O PAaBHOBCCHUA

9 OKUCIUTENBHO-BOCCTAHOBUTEIBHbIC bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 3IEKTPOIUTUYECKOHN TUCCOUALIUN. bubnmoreka [JOK
CunpHbIe U clladble IIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honnsle ypaBHEHHS peakiuii bubmiorexa LIOK
https://m.edso0.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHUU B CBETE IPe/ICTAaBICHUI 00 Bubmiorexa LIOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUYECKON TUCCOIIUAIIUU
XUMUYECKUE CBOWCTBA COJICH B CBETE
13 MPEACTABICHUI 00 2JIEKTPOIUTHIECKOM bubmmorexa LIOK
https://m.edsoo.ru/00add8b2
U CCOLIAIUN
14 [TonsTue o rugponuse conen bubmiorexa LIOK
https://m.edsoo.ru/00add9d4
. bubmmorexa [JOK
15 O00011IeHNE U CUCTEMATH3alUs 3HAHUI https://m.edsoo.ru/00addd12
16 [IpakTuueckast padora Ne 1. «Pemenue bubmuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a1aW» https://m.edsoo.ru/00addbfa
KontponsHast padora Ne 2 mo Teme
17 «INEKTPOIUTUYECKAS JUCCOLIHAITHSI. bubmmorexa LIOK
https://m.edsoo.ru/00addecQ
XHUMUYECKUE PEAKIIMHU B PACTBOPAX»
18 OO6m1ast XapaKTeprUCTHUKA TaJOTeHOB. bubnmnoreka [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. ComsiHast KHCIIOTA, but6mmoreka [IOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYUCHHUC,
IIPUMEHECHUC

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

[TpakTuyeckas padora Ne 2 o Teme

bubmuorexa [JOK

20 «ITosydueHnue coasHOM KUCIOThI, U3yYEHHUE
R y:1 v https://m.edsoo.ru/00ade348
e€ CBOWCTB»
Brruncnenus no ypaBHeHUSIM XUMHUECKHUX
21 €aKIIMii, €CITM OJIUH U3 PEareHTOB JIaH B bubmorexa [IOK
p ’ p https://m.edsoo.ru/00ade488
n30bITKE
99 O61mas xapakTepucTuka 31eMeHToB VIA- bubnmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.
P ¢ R P . bubmnorexa [JOK
23 Haxoxpaenue cepbl u €€ coeAMHEHUI B
. https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CEPhI
24 CepoBoaopo, ctpoeHue, pu3nueckue u bubmuorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHast KUCIIOTA,
25 @HSHHGCKI/IIS U xm\fnquKHe CBOICTBa brbmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMHUYECKUE PEaKIINH, JIeKAIINE B OCHOBE
MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs
26 CEpPHOU KUCIOThI. XUMUYECKOE brbmorexa [TOK
P ' . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIICH CpeIbl
COCTUHEHUSIMH CEPBI
97 Brrunciienne MaccoBoi 10711 BBIXOA bubnuotexa [JOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTUKa SJIEMEHTOB VA- bubnmoreka [JOK
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rpynibl. A30T, paclipoCTpaHEHUE B
npupoe, GU3NIECKUE U XUMHUECKUE
CBOICTBa

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

AMMI/IaK, €ro (bI/ISI/I‘{CCKI/IC U XUMHNYCCKHE

bubmuorexa [JOK

29 CBOWCTBA, OJIyYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme
30 «[lony4yenune ammmuaka, U3yuyeHue €ro bubmmorexa [JOK
CBOHCTEY https://m.eds00.ru/00adf180
31 A3oTHas KUCIOTa, e€ Pu3muecKue u bu6nuoreka [IOK
XUMHUYECKHUE CBOKCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
39 aMMOHHS B KaU€CTBE MHUHEPATbHBIX bubnmnoreka [JOK
ynoOpeHuit. XuMUYEeCKOE 3arps3HEHNE https://m.edso0.ru/00adf518
OKpY>KaIoIllel Cpeibl COEANHEHNUAMHU a30Ta
docdop. Oxeun pocdopa (V) u
33 q)ocg)o;l?Haﬂ KI/ICJ'I((l))Ta,(b(bI/IIjI%I/IE-IC)CKI/Ie u bubmorexa [JOK
. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TOTyYEeHUE
Wcnonb3oBanue pocdaToB B KauecTBe
34 MUHEPATBHBIX yglq())6p(£Hm71, 3arpsizHeHue bubmiorexa LIOK
. https://m.edso00.ru/00adfc20
MPUPOJHOM cpeabl GochaTamu
35 VYraepon, pacipocTpaHEHHE B IPUPOJIE, bubnmnoreka [JOK
(du3nUecKre 1 XUMHUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK

po0JIeMBbI, CBI3aHHBIE C OKCHUIIOM
yraepona (1V)

https://m.edsoo.ru/00adfebe
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bubmuorexa [JOK

37 VYroapHas KUCIIOTA U €€ COJId
https://m.edso0.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o Teme
38 «[lonmydeHue yrieKuciaoro rasa bubmorera HOK
ya yr ) https://m.edsoo.ru/00ae027e
KadectBenHas peakiys Ha KapOOHAT-HOH»
[lepBoHavasibHBIC TOHATHUS 00
39 OPraHNYECKUX BEIECTBAX KAK O bubmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoja
40 KpeMunii u ero coequHeHus bubmorexa LOK
P https://m.edso0.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemenue
41 AKCIICPUMEHTAIIbHBIX 33124 110 TEME bu6nmorexa [IOK
«Baxuelnime HeMeTaLILI U UX https://m.edsoo0.ru/00ae0bf2
COEIMHEHUS
KonTponbras padota Ne 3 mo treme
42 «Baxuelnime HeMeTaLILI U UX bubmmorexa HOK
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO6m1ast XapakTeprUCTUKa XUMHUYECKUX
43 3JIEMEHTOB — METaJJIOB. MeTajuinueckas bubmuorexa [JOK
CBA3b U METAJIINYECKAs KPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKre CBOMCTBA METAJIIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.
44 ONEKTPOXUMHUYECKHUH psia HANPSIKEHUH bubmorexa TIOK
p p p https://m.edsoo0.ru/00ael1156
METaJJIOB
OO611e crrocoObl HOMYYEHUS METAIIIOB.
ya but6mmoreka [IOK
45 CnuiaBel. Beruucienus no ypaBHEHUSAM

XUMHNYCCKHUX peaKHHﬁ, €CJIM OAUH U3

https://m.edso0.ru/00ae1156
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pEareHTOB COJAEPKUT MIPUMECH

bubnmoreka [IOK
46 [TonsiTHE O KOPPO3UHU METAIIIOB
https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47
IHesouEie MeTaTEL https://m.edsoo.ru/00ael4b2
48 OKxcHuabl ¥ THAPOKCUIBI HATPUS U KaTUs bubmorexa LOK
A AP s P https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMenbHbIE METAIUTBI — KaJbLIMI bubnmnoreka [JOK
W MarHui https://m.edsoo.ru/00ael15e8
. bubmuorexa [JOK
50 Baxueiinie coeinHeHus KaabUs
https://m.edsoo.ru/00ael15e8
51 O00011IeH1E U CUCTEMATU3alUs 3HAHUI
59 JKécTKoCTh BOJIBI M CIOCOOBI €€ bubmmoteka [IOK
YCTpaHEHHUsI https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 «KEcTKOCTEH BOIBI M METOIEI €6 bubmmorexa HOK
A g https://m.edsoo.ru/00aelae8
yCTpaHESHHSI»
54 PN — bubmmoteka [IOK
https://m.edso0.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHJIA U bu6muoreka [IOK
THJIPOKCH]IA https://m.edso00.ru/00aelc64
56 Keneso but6mmorexa [IOK
https://m.edso00.ru/00ael1d86
57 Oxcuipl, THIpOKCUabI 1 conu xenesa (1) u bubnuotexa [JOK
xenesa (I11) https://m.edso0.ru/00ae35e6
58 O0001IeHrEe B cCUCTeMaTH3alis 3HaHUH
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[TpakTuyeckas padora Ne 7. Pemenue

59 SKCHEPUMEHTAILHBIX 33124 110 TEME 1 bubmorexa [JOK
P . A https://m.edsoo.ru/00ae3de8
«BaxkHeIme MeTauIbl M UX COCIMHEHNSD)
Brruncnenus no ypaBHeHHSIM XUMHYECKHX
€aKIMi, eCJIM OJIMH M3 pPearcHTOB JIaH B
60 E36LITKe WIIHA COJIE )KI/ITI:I)'I HMECH 1 bubmorexa LIOK
AP . p ) https://m.eds00.ru/00ae1750
BruruucieHus MaccoBOI JOJIH BEIXOA
MIPOYKTA PEAKIIUU
61 O0001IeHEe U cUCTEMAaTH3aLMs 3HaHUH 1
62 KonTponbnas padota Ne 4 o teme 1
«BaxkHe1me MeTauIbl M UX COSINHEHUS
63 BemiecTBa 1 MmaTepuaibl B TOBCEIHEBHOM 1 bub6mnoreka [IOK
’KHU3HH YeIoBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHHUE OKPY KaIOIIeH 1 bubnmnoreka [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponb xuMHM B pelieHNH SKOIOTHUECKUX 1 bubnuoreka [IOK
npobem https://m.edso00.ru/00ae4270
66 PesepBHblil ypok. O60611eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alys 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblitl ypok. O600111eH1E 1 1 bubnuoreka [IOK
CHCTeMaTH3aIus 3HaHU N https://m.edsoo.ru/00adb33c
68 PesepBHblIitl ypok. O6006111eH1E 1 1 bubnuoreka [IOK
cucTeMaTHu3alys 3HaHui https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO HACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

. Xumusa, 8 xnacc/ Pymsutuc T'.E., ®enpaman @D.I'., AxumoHepHOe
obmectBo «M3narenscTBo «IIpocBemienne»
. Xumuss 9 knacc/Pymsutuc T'.E., ®eapaman D.I., AxnuoHepHoe

coobmectBo"M3narensctBo "[IpocBemienne"

METOINUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

JNunaktuaeckuit matepuan/ A.M. Panenkuit
Pabouune nporpammel /H.H. T'apa
PaznoyposHeBrbie 3aianus no xumuu /M.A. Itpek

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/subject/lesson/459/
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