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INOACHUTEJBHAS 3AIIUCKA

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl COCTaBIeHa HA OCHOBE
TpeOOBaHUI K pe3ylbraraM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanusi, npeactaBieHHbix B PI'OC OO0, a Takke Ha OCHOBE (enepaabHOM
paboyeil mporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIICTIIIMM MPENOIaBaHus Y4eOHOTo MpeaMeTa
«Xumus» B oOpazoBareNbHbIX opranuzanusiax Poccuiickoit denepanun.

[Iporpamma mo xumMuu Aa€T MpeACTaBICHHE O UENsAX, oOImed crpareruu oOydeHus,
BOCIIUTAHUS M PAa3BUTHUSI OOYYAIOIIMXCS CPEACTBAMU YYEOHOrO MpeAMeTa, YCTaHABIUBACT
o0si3aTeNbHOE MPEIMETHOE COIEpKAHUE, TIPEyCMaTprUBaeT pacipeiesieHue ero mno KjiaccaM u
CTPYKTYPHUPOBAHHUE IO pa3liesiaM U TEMaM IPOTrpaMMBbl [0 XUMUU, OTIPEIEIISAET KOJTUYECTBEHHbBIC
U KAYECTBEHHBIE XAPAKTEPUCTUKHU CONEPIKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTD
U3YYCHHS] XUMHUU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKU Y4EOHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH O0Oy4arolMXcs, ONpEAeNisieT BO3MOXXHOCTH IIperMeTa
JUIsL  peanu3alud  TpeOOBaHMI K pe3yibTaraM OCBOCHHS OCHOBHOM 00pa3oBaTesbHON
IporpamMMbl Ha YPOBHE OCHOBHOTO 00111er0 00pa30oBaHus, a TaKkke TpeOOBaHUM K pe3yibTraTaM
oOyueHUs] XMMHUM Ha YPOBHE IIeJie M3y4YeHUs IMpeAMeTa M OCHOBHBIX BHJOB Yy4eOHO-
MO03HABATEIHLHOM JIEATEILHOCTH 00YYaIOIIErocs Mo OCBOSHUIO y4eOHOTO COAepKaHuUA.

3HaHWEe XUMHH CIIY>KUT OCHOBOH JUIsl )OPMUPOBAHUSI MUPOBO33PEHHUS O0YHAIOIIETOCs, €ro
MPE/ICTaBICHUA O MaTepUaJbHOM €IMHCTBE MHUpPA, BAXHYIO DPOJIb HUIPaOT (HOpMHUpyeMble
XUMHEN TPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTHH U 00 DBOJIOLUU BEIIECTB B IPUPOJIE,
0 MyTSX pelieHus II00albHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBOM,
HYHEPTrEeTUYECKOM, MUIIEBON U IKOJIOTHYECKONU O€301aCHOCTH, MPOOIEM 3PABOOXPAHEHUS.

N3yueHne XuMuu:

CIOCOOCTBYET pean3alii BO3MOXHOCTEH /s caMOpa3BUTUSI U POPMUPOBAHHUSI KYTBTYPbI
JUYHOCTH, €€ 0011ed U GYHKIIMOHATBHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHKE MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB WX  CaMOCTOSITEIbHOM  y4eOHOW  JeATEIbHOCTH, OJKCHEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX yMEHHUM, HEOOXOMMMBIX KaK B TOBCEIHEBHOW JKU3HU, Tak M B
npodeccuoHaNbHON JAeSATETLHOCTH;

3HAKOMUT CO CIeUu(PUKOW HAy4YHOTO MBIIUICHUS], 3aKJIaJIbIBAET OCHOBBI I€JIOCTHOTO
B3[VISiJa HA €IMHCTBO TNPHUPOABI M YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM JTallOM B
GbopMHUPOBAHUY €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00yUaIOIIUXCS;

CIIOCOOCTBYeT (POPMHPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TPHUPONAE, K YEJIOBEKY, BHOCHUT CBOM BKJAJ B DJKOJOTHYECKOE OOpa3oBaHHE
00yJaronuxcs.

Jlanubie HampaBiieHUs B OOyYE€HUH XMMHHM O0€CTIeUMBaIOTCS Crenu(HUKON copepKaHus
y4eOHOTrO TpeaMeTa, KOTOPBIM SIBISETCA TMEJarorMuecKd aJanTHPOBAHHBIM OTPAXKECHUEM
0a30BOI1 HAYKU XMMHH HA OMIPENCTIEHHOM dTare e€ pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHHS OPUEHTHPOBAH HAa OCBOCHUE
00yJarOIMUMHUCS CUCTEMBI TTIEPBOHAYATIBHBIX MOHATUNA XUMUU, OCHOB HEOPTAHUUECKON XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMbBIX MOHATUN OPraHUYECKON XUMUHU.

CTpyKTypa COepKaHHs POrpaMMBbl 110 XUMUH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOIO
noxgxona k e€ msydeHuro. ConepxaHue CKIAOBIBACTCS M3 CHCTEMbI MOHSITHH O XMMHYCCKOM
DIIEMEHTE W BEIIECTBE W CHUCTEMBI TMOHATUH O XUMHUYECKoW peakinuu. OOe ITH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl MO MPUHLMIY MOCIEAOBATEIIBHOTO Pa3BUTHUSI 3HAHWI HA OCHOBE
TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /[. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— IIpeJICTaBICHUN 00 ANMEKTPOITUTHUCCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUSI PACCMATPHUBAIOTCS HAa OCHOBE AMIIMPUYECKU TMOJYYEHHBIX M
OCMBICIICHHBIX (DaKTOB, Ppa3BUBAIOTCS TMOCJENOBATEIbHO OT OJHOTO YPOBHA K JIPYyrOMY,
BBITIONHSAS (DYHKIIMUA OOBSICHEHUS W TPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS M BO3MOXKHOCTEU
MPAKTUYECKOTO MPUMEHEHUSI ¥ OTYYECHUSI U3Yy4aeMbIX BEIIECTB.

OcBoeHHe MPOrpamMMbl [0 XUMHH CIOCOOCTBYST (OPMHUPOBAHHMIO IIPEACTABICHUS O
XUMHUYECKOW COCTABIISIIONIEH HAy4YHOW KAapTHUHBI MHpPA B JIOTMKE €€ CUCTEMHOW MPHUPOJIBI,



LEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHMIO U METOAAaM MO3HAaHUS B Hayke. M3yuenne xumMuu
INPOUCXOAUT C TMPUBICYCHHEM 3HAHUW M3 paHee M3YUYECHHbIX YYEOHBIX MPEIMETOB:
«Oxkpyxarouuii Mmup», «buonorus. 5—7 knaccb» U «Pu3zuKa. 7 Ki1acey.

[Tpu n3ydyeHnn XUMUU MPOUCXOAUT GOPMUPOBAHUE 3HAHUM OCHOB XUMUYECKON HayKU Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKON IESITEIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOM KyJBTYphl. 3ajaya y4yeOHOro mpeaMera COCTOMT B (hOpMUpPOBAHUU
CHUCTEMbl XMMHMUYECKUX 3HAHUN — BaKHEHIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUM, JOCTYMHBIX OOOOIEHUA MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUH K HAyYHBIM METOAAaM MO3HAHUS TIPU U3YYEHHUH BEIIECTB U XMMHUYECKUX PEaKIIH,
B (GOpPMHUpPOBAHMU M PA3BUTUM [IO3HABATEIIbHBIX YMEHUHW M HUX TMPUMEHEHHH B Yy4eOHO-
MO03HABATEIHLHOM U Y4EOHO-UCCIIEI0BATENbCKON IESITEIbBHOCTH, OCBOCHHUH MTPaBUi O€3011aCHOTO
oOpaleHus ¢ BEIIeCTBaMHU B MOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMUU Ha ypOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHMsI Ba)KHOE 3HAYCHUE
npuoOpest Takue 1eld, Kak:

— (popMupOBaHKME MHTEIUIEKTYaIbHO PAa3BUTOM JMYHOCTU, TOTOBOM K caMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEILHOMY TMPUHATUIO PEIICHUM, CIOCOOHON aJanTUpoOBaThCAd K
OBICTPO MEHSIIOUTUMCS YCIIOBUSM >KU3HU;

— HamnpaBJIEHHOCTh OOy4YEHHUS Ha CHUCTEMaTHYeCKOoe MpHOoOIIeHHe OOyJalomuxcs K
CaMOCTOSATEJIBHOW  MO3HABATEIIbHOW  JICATENBHOCTH, HAyYHbIM  METOJaM  IO3HAHUS,
(GbOpMUPYIOIIMM MOTHUBAIIMIO M pa3BUTHE CITIOCOOHOCTEN K XUMUMU;

— o0ecrieyeHne YCJIOBHUHM, CIOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYaIOIMMUCS OIBITa
Pa3HOOOpa3HON JEeATETLHOCTH, TTO3HAHUS U CAMOTMO3HAHUS, KITIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINH ), UMEIOIIUX YHUBEPCAIBHOE 3HAUCHUE I PA3JIMYHBIX BUJIOB JEATEIBHOCTH;

— ¢opmupoBanue o61Iel GYyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YuClie YMEHUN OOBSICHATH U OIEHUBATH SIBJICHUS OKPYXAIOIIETO MHpPA, UCIHOJIb3YS 3HAHUS U
OTBIT, TOJYYEHHbIE MPU H3YYEHUHU XHUMHH, TPUMEHSATh HX TPHU pPEIIeHHH TpolsiieM B
MOBCE/IHEBHOM )KU3HU U TPYAOBOU AECATEIbHOCTH;

— GopMupoBaHHe y 00y4arONIUXCd TYMAaHUCTUYECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMUYECKUX 3HAHHUM NJIs1 BHIPAOOTKHM SKOJIOTMYECKHU 11€71eCO00pa3HOr0 MOBEACHUS B OBITY H
TPYAOBOU JIESITEIBHOCTH B LENSAX COXPAHEHUSI CBOETO 30POBbSI U OKPYXKAOLIEH MPUPOAHON
Cpensl;

— pa3BUTHE MOTHBAIlMM K OOYyYEHHMIO, CIIOCOOHOCTE K CAMOKOHTPOJIO H
CaMOBOCITUTAHHIO Ha OCHOBE YCBOGHHS OOIIEYETIOBEUYECKUX IIEHHOCTEeW, TOTOBHOCTU K
0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABIECHHOCTH JAJIbHEHUIIEro 00yUeHuUs.

OO01iee 4nciI0 4acoB, OTBENEHHBIX JJII U3yUYEHUS] XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, coctaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce —
68 yacoB (2 Jaca B HEJIETIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIbHBIE XMMHUYECKHE TOHATHS

[Ipeamer xumuu. Ponp XUMHUM B KW3HU 4YelloBeKa. XWMUS B CUCTEME HayK. Tena u
BellecTBa. PU3MUECKHE CBOMCTBA BELIECTB. ArperarHoe cocTostHue BemecTB. [loHsTue o
MeToJiaxX Mo3HaHus B XxumMuK. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ziesieHus cMecei.

ATOMBI M MOJEKYJbl. XUMUYECKUE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.
[IpocThie U CHOXKHBIE BeleCcTBA. ATOMHO-MOJIEKYISIPHOE YUECHHUE.

Xumuueckass Qopmyna. BaleHTHOCTh AarOMOB XUMHYECKHX OJIEMEHTOB. 3aKOH
MOCTOSTHCTBA  cocTaBa BemecTB. (OTHocuTenbHas aroMHas Macca. OTHocuTeNbHas
MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMUYECKOTO AJIEMEHTA B COCIMHCHUU.

KonmnuectBo BemectBa. Mosnb. MonsipHass Macca. B3auMoCBsI3b KOJIMUECTBA, MAcChl U
YKClia CTPYKTYPHBIX €IMHMUIL BeliecTBa. Pacuérel mo hopmynam XUMHUUECKUX COSIMHEHUM.

@u3nuecKue M XUMHUYECKHE SBICHUS. XUMHUYECKas pPeakiuss U €€ MpU3HAKHU. 3aKOH
COXpaHEHUs MacChl BEHIECTB. XHUMHUUYeckue ypaBHeHUs. Kiaccuduxamuss XUMHUYECKHUX
peakiuii (CoeqMHEHUs, pa3IOKEeHHs, 3aMEIIeHUsI, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYNOH, MpaBUiaMu pabOThl B JIA0OpAaTOPUU U MpUEMAMHU
oOpaitieHus1 ¢ J1abopaTopHbIM 000pPYAOBaHUEM, U3YUYEHUE U ONMHUCAHUE (PU3MUECKUX CBOMCTB
00pa3iloB HEOPraHUYECKUX BEIIEeCTB, HaOMoneHne (pundeckux (TUIaBICHHUE BOCKA, TasHHUE
JbJa, paCTUPAHHE caxapa B CTYIIKE, KUIIECHUE U KOHAEHCAIIUS BOJbI) U XUMHUECKHUX (TOPEHUE
CBEYM, MPOKAJTUBAHWE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHUCJIOTOW) SIBICHUH,
HaAOJIIOZICHUE U ONKMCAHKE MPU3HAKOB MPOTEKAHUS XUMUYECKUX Peaklnii (pa3joKeHue caxapa,
B3aMMO/JICHCTBHUE CEPHOM KHCJIOTHI C XJOpPHIOM Oapwusi, pasiokenue ruapokcuma meau (I1)
IIpY HarpeBaHUM, B3aUMOJICUCTBHE Keye3a ¢ pacTBopoM coiu menu (1), uzyuenue cnoco0oB
pasneneHus CMeceil: ¢ IMOMOIIbI0 MarHuTa, (UIBTPOBAHWE, BHINIAPUBAHUE, IUCTHILISALINA,
xpomarorpadusi, TPOBEICHUE OYUCTKH IIOBAPEHHOM COJIM, HAONIOJCHUE U OIUCaHUE
pe3yAbTaTOB MPOBEAECHHUS OIBITA, WUIHOCTPUPYIOLIETO 3aKOH COXPAHEHMs] MAcChl, CO31aHUE
Mojienel MoJieKy: (I1apoCTEP>KHEBBIX).

BaxHelllne nNpeacTaBUTE I HEOPraHUYECKUX BELIeCTB

Bo3nyx — cmeck rasos. CocraB Bo3nyxa. Kuciopox — 31€MEHT M NMPOCTOE BEIIECTBO.
Haxoxnenne xucimopona B Tpuponae, (pu3nyeckue U XUMHUYECKHE CBOWMCTBA (peakiuu
ropenusi). Oxcuabl. [lpumenenne xkucnopopa. CHnocoObl MONy4eHHS KUCIOpPoAa B
71a00paTopuu U MPOMBILUIEHHOCTH. KpyroBopoT kuciopoa B npupoje. O30H — ajuioTpomnHast
MoaudUKaIs KUCIOpOo/a.

TermoBoit >PPekT XUMHUYECKOW peakinh, TEPMOXUMHUYECKHUE YypaBHEHUS, JK30- U
SHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrosib M MeTaH. 3arpsA3HEHUE BO31yXa, YCHUJICHUE
napHUKOBOTO A deKTa, pa3pylnieHrne 030HOBOTO CIIOS.

Bonopon — oneMeHT M mpocroe BemectBo. HaxokaeHue Bomopoma B IPUPOLE,
¢uznyeckue u XUMUYECKHUEe CBOMCTBA, IPUMEHEHHUE, C1oco0bl nonyyeHus. Kucnorsl u conu.

MonsipHbliii 005EM Ta30B. Pac4€Thl IO XUMUYECKUM YPAaBHECHUSIM.

®usnueckue cBoucTBa BOAbl. Bojma kak pactBopurens. PactBopsl. HacelieHHblE U
HEHACBILLEHHbIE pacTBOpbl. PacTBOpuMOCTH BemiecTB B Boge. MaccoBas 10yisl BELECTBA B
pacTBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHMS. Polib pacTBOPOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boibl B MpUpoOE. 3arps3HEeHUE MPUPOIHBIX BoA. OXpaHa M OYKMCTKA
IIPUPOIHBIX BO/I.

Knaccudukamus neopranmdeckux coemumuenuit. Oxcunbl. Knmaccudukanus OKCHIOB:
conmeobpasyromie  (OCHOBHBIC, KHCIOTHBIC, aM(oOTepHBIE) U  HEcoJieoOpasyromue.
Homenkiarypa oxcupoB. duszndeckue M XUMHUYECKHME CBOWCTBA OKCHAOB. llomyuenue
OKCHUJIOB.

OcnoBanusi. Knaccudukarnus ocHoOBaHWM: IMMIENTOYM U HEPACTBOPUMBIC OCHOBAHMS.
Homenkiiarypa ocHoBaHuil. @U3NYECKHE U XUMHYECKUE CBOMCTBAa OCHOBaHuW. llomyueHue
OCHOBaHHM.

Kucnotsl. Knaccuduxauus kuciaor. Homenknarypa kucnor. @uznueckue 1 XUMHUYECKHE
cBorcTBa KUcIoT. Psan akruBHocTr MetaimoB H. H. bekerosa. [lonmyuenne kucnor.

Comu. Homenknarypa coneil. @usnyeckue u XuMudeckue cBorictsa cose. [lomyuenue
COJIEH.



['eHeTnyeckas CBSI3b MEXKAY KIaCCAMU HEOPraHUYECKUX COCIUHECHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMpEIeNICHUE COJep KaHusl KUCIIOpOoIa B BO3yXe, MOTyYeHue, coOupaHue,
pacro3HaBaHWe M M3yYCHHE CBOWCTB KUCIOPOJa, HAONIONCHUE B3aMMOJICUCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS M TIPEKpaIlleHus TopeHus (ToyKapa), 03HAKOMJIEHUE C
o0pa3laMi OKCHJIOB M OIMCaHWE WX CBOMCTB, MOJyYCHHE, COOMpAHHUE, PaCIlO3HABaHUE U
U3ydeHHue CBOMCTB Bopopoaa (ropeHue), B3aumopenctBue Bozopoda ¢ okcuzom meau (1)
(BO3MOXKHO ~ HCIIOJIB30BaHHWE  BHJICOMAaTepHajoB), HaOMIONCHHE  OOpa3lloB  BEIIECTB
KOJINYECTBOM | MOJIb, MCCJIEIOBaHHUE OCOOCHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3IUYHOMN
pacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C  OMNPEACIEHHOM  MacCcoBOM  jJoJieit
PacTBOPEHHOIO BEIIECTBA, B3aMMOCHCTBHE BOJBI C MeTallaMd (HATpUEM U KaJIbI[UEM)
(BO3MOXXKHO HCITIOJIb30BAaHHUE BHIEOMATEPHUAIIOB), MCCIIEIOBaHHE OOpa3IlOB HEOPTaHMYECKHUX
BCILIECTB Pa3JIMYHBIX KJIACCOB, HAOMIOIEHNE M3MEHEHUS OKPACKH HWHJMKATOPOB B pacTBOpax
KHCJIOT MW IIeJoueld, u3ydeHue B3ammonercTBus okcuma meau (ll) ¢ pacTtBopoM cepHoit
KUCJIOTBI, KHCIIOT C METaJJlaMH, PEaKIuid HeWTpaau3alyu, IOJIy4YeHUE HEePACTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOIO MeTaula JPYyrMM W3 pPacTBOopa COJIM, pPELICHUE
AKCIEPUMEHTAJIBHBIX 3aJ1a4 M0 TeMe «BaxkHelme Kiacchl HEOPraHMYECKUX COSAUHECHUI.

Hepuonnveckuii 3akoH u Ilepuoauyeckas cucrema xumudeckux djaementos JI. U.
MenpeseeBa. Crpoenne aTOMOB. Xumnyeckas CBSI3b. OxuciauTeIbHO-
BOCCTAHOBUTEJbHBIE PEAKIIUN

[lepBble MOMBITKH KIACCU(PUKAIMU XUMHUYECKUX »JJIeMeHTOB. I[loHsATHE O Tpymmax
CXOIHBIX JJIEMEHTOB (IEJIOYHBIC W IIEJIOYHO3EMENIbHBIE METaJUIbl, TaJOT€HBI, WHEPTHHIC
rasbl). JIEMEHTHI, KOTOpbIE 00pa3yoT aM(pOTEepHBIC OKCHU/IBI M THIPOKCH/IBI.

[Tepuognueckuii 3akoH. Ilepuomumueckass cucrema xuMu4yeckux osiemeHToB [l .
MenneneeBa. KoporkonepuonHas u ajiuHHONepuoaHas ¢opmbl [leproanueckoil cHCTEMBI
xumuueckux anemeHtoB Jl. U. MenneneeBa. Ilepuogst m rpynmnbl. PU3WUECKUNA CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB IIEPHUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX sjep. HW3otombl. nekrpoHsl. CTpoeHHE
AIICKTPOHHBIX 000704YeK aroMoB MepBbIX 20 xXuMuueckux djeMeHToB Ilepuogmdeckoit
cuctemsl JI. 1. MenneneeBa. XapakTepucTUKa XUMUYECKOTO JIEMEHTA II0 €T0 MOJIOKEHUIO B
[Tepunonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS Painyca aTOMOB XMMHUUYECKHUX AJIEMEHTOB, METAUTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB I10 TPyINaM U Mepuoiam.

3navyenue [lepuoanmdeckoro 3akona u Ileproanueckoit CUCTEMbI XUMHUYECKUX JIEMEHTOB
JUIS pa3BUTHUS Hayku U ipakTuku. Jl. 1. MenneneeB — yu€HbIi U rpa)KJaHVH.

Xumudeckass  cBA3b.  KoBajeHTHas  (moysipHass W HEMOJNSApHAs)  CBS3b.
DIEeKTPOOTPUIIATETILHOCTh XUMHUYECKUX dIeMEHTOB. IOHHAs CBSI3b.

Crenenb okuciieHus. OKHCIMTEILHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl
OKHCJICHHUS M BOCCTAHOBJICHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3ydeHrue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHE THIAPOKCHAA
[MHKAa C PACTBOpPaMHU KHCJIOT U IIEJI0YEH, TPOBEACHUE OMbBITOB, MILTIOCTPUPYIOMINX TPUMEPHI
OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX peaKIuid (rOpeHue, peakiiui pa3aoKeHus, COCTMHEHUS ).

Mesricnpeomemmuoie cea3u

Peanuzanust MeXIpeAMETHBIX CBS3€H TPU U3YUEHUN XUMHH B 8 KJIACCE OCYIIECTBISETCS
Yepe3 WCIOJNIb30BAaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHH,
ABJISIFOIIUXCS CHCTEMHBIMU JUISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSATHSA: HAyYHBIH (DAKT, TUIOTE3a, TEOPHs, 3aKOH,
aHaju3, CHHTE3, KIacCH(UKAIMg, IEePUOAUYHOCTh,  HAOMIONEHHE,  OKCIICPHMECHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBIICHHUE.

dusuka: marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJA, HW30TOIbI,
PaJIMOAKTHBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsll, BEIIECTBO, TeI0, 00BEM, arperatHoe
COCTOSTHHE BEIIECTBA, ra3, (PM3NYSCKUE BEIIMYMHBI, SIUHUIBI H3MEPEHUsI, KOCMOC, TIJIAaHETHI,
3BE3161, ConHIIE.

buonorus: potocunrtes, apixanue, onocdepa.

[eorpadusa: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE TMOPOAbI, TOJE3HbIC
VCKOIIA€MBIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHUYeCKasi peaKus

Ilepuonnueckunn 3akoH. llepuomnueckas cucrema Xumuyeckux oavemeHrtoB J[. H.
Menneneea. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOWMCTB XUMHUYECKUX
AIIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KaJMs, KaJbLUS U UX COCIAWHEHUN B COOTBETCTBHUH C
MOJIOKEHUEM AJIEMEHTOB B [leproauueckoi cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMHUYECKOW CBS3U. THUIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOWCTB BEILIECTBA OT THINA KPUCTAJUIMYECKOW PEIIETKHM M BHJAA XUMHYECKON
CBA3U.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEIIeCTB. XMMHYECKHUE CBOMCTBa
BEILIECTB, OTHOCSIINXCA K Pa3JIMYHbIM KJIACCaM HEOPraHMYECKUX COCAUHEHUN, TeHETUYECKAs
CBS3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMuyeckux peakiuii Mo pa3indyHbIM MpU3HAKaM (110 YUCIY U COCTaBYy
YYacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3(h(dEKTy, MO0 H3MEHEHUIO CTerneHen
OKHUCJICHUSI XUMUYECKUX AJIEMEHTOB, 10 00paTUMOCTH, TI0 YYaCTHIO Karajiu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUH, TEPMOXUMUUYECKUE YPABHEHNUS.

[Tonsitue o ckopoctu xumMuyeckoil peakuuu. [lousaTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUUYECKUX peakuusx. 1loHATHE O TOMOIEHHBIX W IE€TEPOreHHbIX peakuusax. lloHartue o
karanuse. lloHATHE O XUMHYECKOM paBHOBecHH. DaAKTOpBI, BIHSIOIMIME HA CKOPOCTh
XUMHUYECKOU PEAKLINU U TTOJI0KEHUE XUMHUUECKOIO PAaBHOBECHS.

OKHCIUTETFHO-BOCCTAHOBUTEINIbHBIE PEAKIIMK, DJIEKTPOHHBIA OallaHC OKHUCIHUTEIbHO-
BOCCTAaHOBUTENBbHOU peakiuu. COCTaBIECHUE YPAaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCTIOIB30BAaHUEM METO/Ia AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTHUECKON TUCCOUUALMU. DINEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTnoHsl,
AHUOHBL. MexXaHU3M AUCCOLMALMUA BELIECTB C PA3JIMYHBIMU BUJIAMH XHUMUUYECKOM CBS3H.
Crenenb qucconuaru. CuiabHbIC U cIa0ble JIEKTPOJIUTHI.

Peakiiuun noHHOro oOMeHa. YCIIOBUS MPOTEKaHUS peakiuii HOHHOTO OOMEHa, MOJIHBIE U
COKpaIllEHHbIE NOHHBIE YpaBHEHHs peakiuil. CBOMCTBAa KUCJIOT, OCHOBAHUHN U COJIEM B CBETE
MpEeACTaBICHUH 00 3JIEKTPOIUTHUYSCKON aucconyanu. KadecTBeHHBIC peakIiid Ha HOHBI.
[TonsiTHE O TUAPOITU3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOZEISMHU KPUCTAJUIMYECKUX PEIMIETOK HEOPraHWMYECKUX BELIECTB —
METaJUIOB W HeMmeTauioB (Tpadura W anmasza), CIOKHBIX BEHIECTB (XJIOpHAA HATpPHs),
VCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUUYECKOM PEaKUHUU OT BO3IACHUCTBHUS PA3JIMYHBIX
(bakTopoB, HCCIEIOBAHKE DIIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MpoIiecca AUCCOIUAINU
KHUCIIOT, IIEJIoue U coyiei (BO3MOXKHO HCIIONIb30BAaHUE BHUJIEO MaTE€pUasioB), MPOBEICHUE
OTIBITOB, WIITIOCTPUPYIOIIMUX MPU3HAKU MTPOTEKAHMS PEaKIuil HOHHOTO oOMeHa (oOpa3oBaHue
Oocajka, BBIJIETICHUE Tra3a, 0Opa30BaHME BOJbI), OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUil (TOpEHHE, PEAKIIUU PA3JIOKEHUS, COCTMHEHUS),
pacno3HaBaHWE HEOPraHWYECKHUX BEIIECTB C IMOMOIIBK) KAYECTBEHHBIX PEAKUHMU Ha HOHBI,
pelIeHUE SKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTtaJiibl M UX COeAMHEHMS

OOmiast xapakTepucTHKa TaloreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
creneHu okucieHus. CtpoeHne U (U3HUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMUYECKUE CBOWCTBA Ha MPUMEpPE XJIOpa (B3aMMOICHCTBUE C METaUlaMHU, HEMETaJlIaMH,
nienoyaMu). XiopoBoaopon. ConsiHas KUCIOTa, XUMHUYECKHE CBOWMCTBA, MOJIYyYECHHUE,
IpUMEHEHHE. JlelcTBHE XJOpa W XJIOPOBOAOPOAA HA OPraHMU3M YeJOBEKa. BaxHelue
XJIOpUABI K UX HAXOXKIECHHUE B IPUPOJIE.

OO6miast xapakrepucTtrka 3MeMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHble cTereHnu okucieHus. CTpoeHne n PU3NUECKrUe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOPO/Ia M CePhl. AJIJIOTPOTTHBIE MOAU(PUKAIINK KUCIOPOIa U Cepbl. XUMHUYECKUE CBOMCTBA
ceprl. CepoBofiopoJl, cTpoeHHe, GU3HUYECKUEe U XUMHUYECKHE CBOMCTBA. OKCHIBI CEpPhl Kak
MPEICTaBUTENIA KUCIOTHBIX OKCHI0B. CepHasi KUCIIOTa, (U3NIECKUE M XUMUYECKHUE CBOMCTBA
(oOmme Kak TPEeNCcTaBUTENs Kiacca KHUCIOT M crhenuudeckne). XUMHUYECKUE PEeaKIu,
JeKaIue B OCHOBE MPOMBIIIIEHHOTO Croco0a MOoMydeHusi cepHoil KucnoThl. [Ipumenenue
cepHoil KucnoThl. CoOnM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs pEaKIus Ha CyJIb(ar-uoH.
Haxoxnenne cepsl u €€ coenMHEHUM B NpUpone. XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH



Cpelbl COENMHEHMSIMU Cepbl (KUCJIOTHBIE AOXKIM, 3arps3HEHUE BO3JlyXa M BOJOEMOB),
CrocoObl €ro MPeJOTBPAIECHUS.

OO6mast xapakTepucTuka 3neMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHHUA. A30T, paclnpocTpaHEHUE B Mpupone, (pusnyeckue u
xumMudeckue cBoiictBa. KpyroBopor azora B mpupome. AMMUak, ero (QU3MYECKHE U
XUMHUYECKHE CBOWCTBA, MoiydeHue u mnpumeHeHue. Conu aMMOHHMs, MX (PU3MYECKHE U
XUMHUYECKHUE CBOMCTBA, MpuMeHeHue. KaduecTBeHHas peakidsi HA MOHbI aMMOHHS. A30THas
KHCIIOTa, €€ Mojy4yeHue, (PU3nYecKue U XMMHUYECKHUEe CBOMCTBa (00IIMe KaK MpEeIcTaBUTEINs
KJlacca KUCJIOT M crnenuduyeckue). Vcrnonb30BaHe HUTPATOB U COJEH aMMOHMS B KaueCTBE
MUHEpaIbHBIX yAOOpeHUN. XUMHUUYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH Cpellbl COeNUHEHUSIMU
a3oTa (KUCJIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3lyXa, MOuYBbl U BOMOEMOB). Docdop,
alorporniHeie  Monudukanuu Qocdopa, duzMUecKue M XUMHUECKHE CcBoMcTBa. OKCHI
dochopa (V) u docdopnHas kuciora, GU3NUECKHEC U XUMHUUYECKHE CBOWCTBA, MOJyUYCHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPAIbHBIX YIOOPEHUN.

Oo6mast xapakrepucthka 37eMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCICHUS. YIIIEepol, AJTIOTPOIHbIE MOIU(MUKAIINY, PACTIPOCTPAHEHUE
B Ipupoje, (u3MUecKue MU XUMHUYECKue cBoicTBa. AncopOuusa. KpyroBopor ymiepona B
npuponae. OKcuabl yriepoaa, ux pu3nyeckue U XUMMHUYECKHUE CBOMCTBA, JACHCTBUE HA KUBBIC
OpraHU3Mbl, MOTYYECHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbI, CBA3aHHBIE C OKCHJIOM
yriepoza (1V), rumnoresa 1100a1bHOTO MOTEIUICHHS KIMMaTa, TAPHUKOBBIA 9 QeKT. YrospHas
KHUCIIOTa U €€ COJNM, UX (PU3NYECKUEe U XUMUYECKHE CBOMCTBA, MOJYYCHUE U MPUMEHEHHE.
KauecTBeHHas peakiusi Ha kapOoHaT-nOHBL. Vcnonb3oBaHue Kap60HaTOB B OBITY, MEIAUIIMHE,
MPOMBIIIIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHauaIbHBIC MOHATHUA 00 OPTAHMYECKUX BEIIECTBAX KaK O COCAUHEHUSX YIepoja
(MeTaH, 9TaH, JITWIEH, alleTWUJICH, JTaHOJ, TJIHMIEPUH, YKCyCcHas kuciora). [Ipupomansie
UCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPHUPOAHBINA ra3, He(Th), MPOAYKTHI UX MEpepadOTKU
(6eH3uH), WX poJIb B OBITY U MPOMBINIICHHOCTH. [IOHSATHE O OHOJOTHYECKH BaXKHBIX
BEIIECTBAX: XHpax, OelKax, yriieBojaXx — M WX POJIM B KM3HU 4YelloBeKa. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUMHEHUM.

Kpemunii, ero ¢usmyeckue M XUMUYECKHE CBOMCTBA, IMOJYYCHHUE U TPUMEHEHHE.
Coenunenusi kpemHusi B mpupone. Ob6mue mnpencrasinenus o0 oxcuae kpemuus (1V) u
KpeMHueBOW kuciore. CHUIUKAThl, WX UCIOJIb30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxneiiimue cTpouTenbHbIE MaTepualibl: KepaMuKa, CTEKJIO, 1IEMEHT, OETOH, >KeJe300€TOH.
[IpoGnembl ©G€30MaCHOTO HKCIONB30BAHUSI CTPOUTEIBHBIX MAaTepUaioB B TOBCEAHEBHOM
KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3lioB HEOPTaHUUYECKUX BEIIECTB, CBOMCTB CONISTHOM KHCJIOTHI, IPOBEICHHE
Ka4eCTBEHHBIX PEAKIUN Ha XJIOPUJI-MOHBI ¥ HAOIIOACHUE MTPU3HAKOB UX MPOTEKAHUS, OTBITHI,
oTpaxkarolye PU3NYeCcKue U XUMUIECKUE CBOMCTBA TAJIOTEHOB M UX COCIUHEHUM (BO3MOXKHO
UCIIOJIb30BAHUE BHUICOMATEPHAIOB), O3HAKOMIIEHHE C 0Opa3liaMu XJIOPHJIOB (TaJOT€HHUIOB),
O3HAaKOMJIGHHE C oOpasmamMu cepbl U €€ COCNUHECHUSIMH (BO3MOXKHO HCIIOIh30BaHUE
BUJIEOMATEPUAJIOB), HaONIOeHWEe Tpoliecca OOYIMIMBaHUA caxapa ToOj JEUCTBHEM
KOHIICHTPUPOBAHHOW CEpPHOM KHCIOTHI, M3YYECHHE XHUMUYECKHX CBOMCTB pa30aBlIeHHOMN
CEepHOM KHUCJIOTHI, TMPOBEJCHUE Ka4eCTBEHHON peakiud Ha cyabdar-uoH U HaOMIoIeHue
npu3HaKa €€ MPOTEeKaHMsl, O3HAKOMJICHHE ¢ (PU3UYECKUMH CBOWCTBaMH a3oTa, ¢ochopa u ux
COCMMHEHHM (BO3MOXKHO WCIIOJB30BaHUE BUJIEOMATEPUATIOB), oOOpasllaMH a30THBIX U
dbochopHBIX ynOOpeHMii, TONydeHHe, cOOMpaHue, pAaclO3HABAaHUE W HW3YYCHUE CBOWCTB
aMMUaka, MPOBEICHNE KaYeCTBCHHBIX PEAKIMN HA MOH aMMOHHMS U (GochaT-uoH U U3ydeHUe
MPU3HAKOB MX NPOTEKAaHWS, B3aWMMOJECUCTBUE KOHLUECHTPUPOBAHHOW Aa30THOW KHCIIOTHI C
MebI0 (BOBMOKHO HCIIONH30BAHUE BHICOMATEPUATIOB), M3yUYE€HUE MOIENICH KPUCTAITMYECKUX
pemérok amMasza, rpadurta, ¢yiepeHa, O3HAKOMJICHHE C TMPOIECCOM  ancopOruu
pPacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIIIEM U YCTPOWCTBOM MPOTHBOTa3a, MOJyYeHUE,
coOupanue, pacro3HaBaHWE W HW3YYCHHE CBOWCTB YIJIEKMCIOTO Ta3a, TMPOBEICHUE
Ka4eCTBEHHBIX pEaKIMi Ha KapOOHAT W CHUJIMKAT-MOHBI W W3YYCHHE MPU3HAKOB HX
MPOTEKAHMs, O3HAKOMJIEHWE C MPOAYKIIMEH CHJIMKATHON MPOMBIIUICHHOCTH, peIIeHUE
AKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe « BakHeume HeMeTallIbl U UX COCTUHEHUS.

MeTtaJjuibl M MX COEMHEHUSA



OO6mass xapakTepUCTUKAa XUMHUYECKHUX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU HX
nojnoxenuss B llepuonnyeckor cucreme xumuueckux 3nemMeHToB J[. M. MenpeneeBa wu
ctpoeHusi aroMoB. CTpoeHHME METaIoB. Merauimueckass CBA3b W METaJUIM4ecKas
KPUCTAJJIMYECKAST PEHIETKA. DNEKTPOXUMHUYECCKUN psijl HaNpsHKEHUM MeTtauioB. duszndeckue
U XMMHYECKHE CBOMCTBa MeTaiioB. OOmue crnocoObl MonyudeHuss MeTamuioB. IloHsTHe O
KOPPO3WH METAJJIOB, OCHOBHBIE CITOCOOBI 3aIUThl UX OT Koppo3uu. CruiaBel (CTaib, YyTyH,
JIOPATFOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY M IIPOMBIIIIIICHHOCTH.

[Ilenounbie MeTauibl: TookeHUe B Ileproanyueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MeHnnaeneeBa, CTpOCHHUE HX AaTOMOB, HaxoXJeHHE B Tmipupoae. Ddusznueckue u
XUMHUYECKHEe CBOMCTBA (Ha mpumepe Harpus W Kajus). OKCUIBI U THUAPOKCHABI HATPHUS H
Kaus. [[puymeHeHne menoYHbIX METAJIIIOB U UX COCIMHEHHUIA.

[IlemoyHO3EMENBHBIE METAJUIBI MATHUW M KaJbllMW: MOJIOkKEHWE B llepumommueckon
cucteMe xuMudeckux anemeHtoB J[. Y. MenpaeneeBa, CTpoeHUE MX aTOMOB, HAXOXICHHE B
npupojae. PU3NYECKUe U1 XUMUYECKUE CBOMCTBA MAarHus U Kajbliusa. BakHeime coenmHeHNs
KaJIbIUS (OKCHUJ, TUIPOKCHU/I, CoJin). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHHUS.

AnmoMuHui: nonoxenue B llepuoamdeckoil cucreme XuMu4eckux sneMeHToB [ U.
MenpeneeBa, CTPOCHME aroMa, HaxXOXJICHUE B npupoac. PU3UYECKHE U XUMHUYECKHE
CBOMCTBa amroMUHMSA. AM]OTEepHBIE CBOHCTBA OKCH/IA M THIPOKCUA A TFOMUHUS.

Kenezo: momoxkenue B Ilepuogumueckoil cucrteme xumudeckux siaeMmeHToB J[. U.
MenpeneeBa, CTPOCHME aroMa, HaxXOXJICHUE B npupoac. PU3NUECKHE U XUMHYECKHE
cBoiicTBa sxene3a. Oxcunbl, ruapokcunbl u comu xenesa (I1) u sxeneza (l1l), ux cocras,
CBOMCTBA U MOJIyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ OO0pa3llaMd METaJJIOB W CIUIaBOB, MX (U3UYCCKUMHU CBOMCTBAMHU,
H3Y4YEHHE PE3YJIBTaTOB KOPPO3UH METAIOB (BO3MOYKHO HCITOJIB30BAaHHUE BHIACOMATEPHUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUSA OKCHJA KaJbllMs W HaTpus C BOAOM (BO3MOXKHO
HCIIOIb30BaHUE BHJICOMATEPUAJIOB), HCCIEAOBAaHHUE CBOMCTB JKECTKOM BOIBI, Ipoliecca
TrOpeHus jkejie3a B KHUCTIopoae (BO3MOXKHO HCIIOJIb30BAaHHWE BHUACOMATEPUANIOB), MPHU3HAKOB
MPOTEKaHUS Kau€CTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KaJIbIWs, AJIIOMUHUA, IMHKA, KeJe3a
(1) u xeneza (I1l), menu (I1), HaOMIOMEHNE M ONMHMCAHKME MPOIECCOB OKPAIIMBAHUS TIAMCHH
WOHAMHU HaTpHUs, Kalusd W Kalblusa (BO3MOXXKHO HCIIOJNIB30BaHHE BHJICOMATEPHAJIOB),
uccieaoBanue aM(pOTepHBIX CBOMCTB THAPOKCHAA aIFOMUHUS W THIPOKCHIA [IMHKA, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 10 TeMe «BakHeume MeTaabl U UX COSTUHECHUS.

XuMus M OKpPY:KaWLIafA cpeaa

BemectBa n Marepualibl B TOBCEHEBHOM KU3HU YEJIOBEKA. be30macHOE UCTIOIb30BaHUE
BCIICCTB M XHMMHYCCKUX peakiuid B ObITy. IlepBas moMoIs NMpu XUMHUYECKHUX OXKOTaxX H
OTpaBJICHUSX.

XUMHUUYECKOE  3arpsA3HEHUE  OKpYyXKaromed  cpenbl  (OpeaenbHas — JONMyCTUMas
KOHIIEHTpanus BetecTs, nanee — [1JIK). Ponb xuMuu B pereHnn 3K0I0ri4ecKux mpoosieM.

Xumuueckuii IKCnepumenm:

H3ydeHHue 00pa3lioB MaTepraioB (CTEKIIO, CIIJIaBhl METAJIOB, TTOJIMMEPHBIC MaTePHAIIbI ).

Mesricnpeomemmoie cea3u

Peanuzanust MeXIpeaMETHBIX CBSI3€i IPU U3YYEHUU XUMUHU B 9 Kiacce OCyIIeCTBISAETCS
4yepe3 WCIOJIIb30BaHUE KaK OOIUX €CTECTBCHHO-HAYYHBIX TOHSATHH, TaK W TOHATHH,
ABJISIFOIIUXCS CHCTEMHBIMU ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSATHSA: HAyYHBIH (AKT, TUIOTE3a, 3aKOH, TEOpHs,
aHajgu3, CHHTE3, KIacCH(UKAIUsi, IEePUOJUYHOCTh, HAOIIOACHUE,  DKCIICPHMECHT,
MOJICIIMPOBAaHKME, HW3MEPEHUE, MOJEb, SBJICHUE, TMApPHUKOBBIM dA(PQeKT, TEeXHOJIOTHS,
MaTepuabl.

®usuka: marepus, aroM, OJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHWJ, HU30TOIbI,
pPaauOaKTUBHOCTh, MOJIEKY/la, JJIEKTPUYECKUM 3apsii, MNPOBOIHHMKH, MOJYIPOBOJHUKH,
JTURICKTPUKH, (DOTODIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIeCTBa, Ias,
pPacTBOp, PacCTBOPUMOCTh, KPHUCTAIIMYECKAs PEIIETKA, CIUIaBbl, (PU3HUYECKHE BEIMYMHBL,
€IMHUIBI U3MEPEHHUSI, KOCMUYECKOE MTPOCTPAHCTBO, MIJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocunres, aeixanue, Ouocdepa, SKOCUCTEMa, MUHEPAIbHBIE YIOOPEHHUS,
MHKPO3JIEMEHTBL, MAaKPO3JIEMEHThI, TUTATEIIbHBIE BEIIECTBA.

[eorpadusa: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOAbI, TOJE3HbIC
HCKOTIaeMBbIE, TOIUIUBO, BOJIHBIC PECYPCHL.



IINIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbI

JIMdHOCTHBIE pPE3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHWS
JOCTUTAIOTCS. B XOJ€ OOy4YeHHMs] XUMHH B CIUHCTBE YYEOHOH ¥ BOCIUTATEIHLHOU
JIESITEIIBHOCTH B COOTBETCTBHHM C TPAIUIIMOHHBIMH POCCHUUCKHMH COLMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, MPUHSATBIMA B OOINECTBE NpPaBHJIAMH M HOpPMaMH
TIOBEJICHUSI M CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHS M COIMATU3AINN
00y4Jaronuxcs.

JIMIHOCTHBIC PE3YIBTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CUCTEMOH TTO3UTHBHBIX IICHHOCTHBIX OPUCHTAIIMIA U PACIIMPEHUE OTIBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) mMaTpMOTHYECKOTO BOCTIMTAHUSI:

IIEHHOCTHOTO OTHOIIEGHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HMCTOPUYECKOMY |
HAyYHOMY HACIJIEJUIO, TTOHMMAaHMs 3HAYEHUs XMUMHYECKOW HAyKH B KU3HU COBPEMEHHOTO
o0111ecTBa, CIOCOOHOCTH BIIAJIETh TOCTOBEPHOM MH(MOPMAIINEH O MepeaoBbIX JOCTHKEHUAX U
OTKPBITUSX MUPOBOU U OTEUECTBEHHOW XUMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaskKAaHCKOTO0 BOCIIUTAHUS

MPENICTABICHUS O COLMAJIBHBIX HOpMax W MpaBUJIaX MEXJIMYHOCTHBIX OTHOIICHHUHA B
KOJUICKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, Y4YeOHO-
UCCIIENOBATCIIbCKOM, TBOPYECKOM M IPYrMX BHAAX JCATENBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM NEATENbHOCTH MPU BBHITOJHEHUHM YYEOHBIX, MO3HABATEIbHBIX
3a/1a4, BBIMOJHEHUH XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX IIPOEKTOB,
CTpEeMJICHHSI K B3aMMOINOHHMAHMIO U B3aMMOIIOMOINM B TMpoIecce dTOoM ydeOHOM
NeSATEIbHOCTH, TOTOBHOCTU OLIGHUBATh CBOE TMOBEIEHHUE M TMOCTYIKH CBOMX TOBApHUIIEH C
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIA MOCTYIKOB,

3) HEHHOCTH HAYYHOTO MO3HAHUSIL

MHUPOBO33PEHYECKHE TPEJCTABIECHUS O BEIIECTBE MW XUMHUYECKOM PpEeaKIuH,
COOTBETCTBYIOIIHE COBPEMECHHOMY YPOBHIO PasBHTHsI HAyKH M COCTABIISIFOLMC OCHOBY JUIS
MOHUMAaHUSl CYIIHOCTHM HAay4yHOW KAapTUHBI MHpA, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHsI MPUPOJIbI, B3aUMOCBSI3AX YEJIOBEKA C MPUPOTHON Cpemoil, o
POJIM XMMHUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAPABICHHbIE HA TOJYYCHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXOIMMBIC JUIsi OOBSCHEHMsI HAONIONACMbIX MPOLECCOB M SBICHUMH, MO3HABATCIbHOM,
MHQOPMALMOHHOM U YMTAaTeIbCKOH KYIBTYpbI, B TOM YHCIIC HABBIKOB CaMOCTOSTEIBbHOM
pabOThI ¢ Y4EOHBIMH TEKCTaMH, CIIPaBOYHOH JIHTEPATyPOH, MOCTYHHBIMH TEXHHYCCKHMH
cpencTBaMu MHPOPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpEC K OOYYCHHIO U TO3HAHUIO, JTI0O003HATEIHHOCTh, TOTOBHOCTh U CITOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHOM H HCCIEAOBATEIBCKOM JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBICHHOCTH U YPOBHsI O0y4YEHUS B JaTbHEHIIIEM;

g,(l)OpMHpOBaHI/IH KYJbTYPbI 310POBbS:

OCO3HAHHWE LEHHOCTH J>KW3HHU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3JI0pOBBIO,
YCTAaHOBKMA Ha 370POBBIM 00pa3 >KW3HH, OCO3HAHUE TOCIEICTBUA W HEMPHITHE BPETHBIX
MPUBBIUCK (YIOTPEOSICHUS aJKOTOJIsl, HAPKOTHUKOB, KypEeHUs), HEOOXOAMMOCTH COOIOICHUS
npaBui 0€30MacHOCTH MpU OOpaIICHUH ¢ XMMHYECKUMH BEIIECTBAMH B OBITY U pEaIbHOU
KU3HH,

5) Tpy10BOTO BOCIIMTAHUS

MHTEPEC K IPAKTHICCKOMY U3yUCHHIO POQECCHil U TpyAa pasiInyHOrO pojia, yBaXeHHUE
K TPyLy M pe3yisTaraM TPYAOBOHl JACATENBHOCTH, B TOM 9YHCJIC Ha OCHOBE NMPUMEHCHHS
MPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIM BHIOOP WHIWBUIYATLHONW TPAcKTOPUU
MPOAOHKEHHST 00pa30BaHUs C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEMHON MpodheCcCHOHAIBHOMN AeATeIbHOCTH
U Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCThH aJalTUPOBATHCSI B TpOodeccCHoHaTbHOU

cpene;



6) 3K0JIOrHYeCKOTr0 BOCIIMTAHMS

HKOJIOTMYECKH I1eJIECOO0pa3HOE OTHOIIEHHWE K MPUPOJIC€ KaK HCTOYHMUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHMS, IOHMMaHKE IIEHHOCTH 3I0POBOTO U O€30IMacHOro obpasa
JKW3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY M TICUXHYECKOMY
3JI0POBBIO, OCO3HAHUE [ICHHOCTH COOJIFO/ICHHS TIPaBUJI OE30I1aCHOTO MOBEICHHS IIPH padboTe ¢
BEIIIECTBAMU, & TAK)KE B CUTYallUSIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJIydaeMble MPU U3YYCHUU XUMHUHM, JUJIS PEIICHUS
3a7]a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOJHOM Cpelor, Uil TOBBILICHUS YpPOBHA
AKOJIOTMYECKON KYJIBTYpPhI, OCO3HAHMS TJI00AJIBHOTO XapakKTepa SKOJIOTHYECKUX MpoOiIeM U
MyTed WX PEIICHUS MOCPEACTBOM METOJIOB XMMHHU, SKOJOTHMYECKOIO MBIIUICHUSA, YMEHUS
PYKOBOJCTBOBAThCS UM B IMO3HABATEIbHONM, KOMMYHUKATUBHOW U COIIUAIIBHOM MTPAKTHUKE.

METAIIPEJIMETHBIE PE3VJIBTATHBI

B cocraBe meTanmpenMETHBIX PE3yJIbTaTOB BBIJCISIOT 3HAYMMBIC IS (DOPMHUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIE TTOHATHS (3aKOH, TEOPHS, IPUHITUIL, TUIIOTE3a, (PaKT, cCUCTEMA,
MpoIecC, JKCIEPUMEHT W JAPYyroe.), KOTOpble HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeIMeTax M IO3BOJISIOT Ha OCHOBE 3HAHMM W3 ATUX IPeAMETOB (OopMHUpPOBAThH
IpeACTaBICHHE O IIEJIOCTHON HayYHOU KapTUHE MUpPa, U YHUBEPCAIbHbIC YUeOHBIC JCHCTBUS
(mo3HaBaTebHbBIC, KOMMYHHUKATHBHBIE, PEryIsITUBHBIC), KOTOPBIE 00eCIIeYnBaOT
dbopMupoBaHHE TOTOBHOCTH K CAMOCTOSITEIBHOMY IIJITAHUPOBAHMIO U OCYIIECTBICHHUIO
y4eOHOM eI TEILHOCTH.

ITo3HaBarTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

Bba3oBble Jornueckue 1eMcTBUA:

YMEHHUSI HCHOJIB30BaTh MNPUEMBI JIOTUYECKOIO MBIIUICHUS NPHA OCBOCHUM 3HAHWMU:
pacKphIBaTh CMBIC XUMHYECKHX IIOHSATUM (BBIACHATh HMX XapaKTEepHbIC IMPHU3HAKH,
yCTaHABIMBaTh B3aMMOCBA3b C JAPYTMMH TOHATHSIMHM), HCMOJb30BaTh TMOHATUA IS
OOBSICHEHUSI OTACIbHBIX (DAaKTOB M SBJICHUH, BBHIOMpaTh OCHOBAHHS W KPUTEPUHU IS
KJ1accu(UKAIU XUMHUYECKHUX BEIISCTB M XUMHYECKUX PEaKIui, yCTaHABIUBATh MPUYUHHO-
CJICJICTBEHHBIC CBSI3M MEXKAY OOBEKTaMH H3Y4YEHHUS, CTPOUTH JIOTHYECKHE PACCYKJICHUS
(MHAYKTUBHBIC, TEAYKTUBHBIC, TT0 aHAJIOTHH ), JIeJIaTh BEIBOJIBI U 3aKITIOUCHNS,

yMEHHE IPUMEHSTH B TIPOIIECCE TTO3HAHUS TTOHATHS (TIPEAMETHBIC U METAIIPEIAMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, MCIOJb3yeMble B XHMHH, IPEOOPA30BBIBAThH IITUPOKO
NPUMCHSIEMbIE B XUMHH MOJCIBHBIC TIPEACTABICHUS — XHMHYCCKHH 3HaK (CHMBOII
DJIEMEHTA), XUMHUYecKas (opMmyna H 'ypaBHEHHUE XAMUYECKOU PEAKIUA — IpU PCIICHUH
y4eOHO-IT03HABAaTEIBHbBIX 3a7ad, C YUYETOM 3THX MOJEIbHBIX IPEACTABICHUN BBISBIATH U
XapaKTePU30BaTh CYIICCTBCHHBIC ITPU3HAKHA M3YYaEeMbIX OOBEKTOB — XMMHUYCCKUX BEIICCTB U
XUMHUUYECKUX PEeaKIi, BBISIBIATH OOIHE 3aKOHOMEPHOCTH, IPUYMHHO-CIICACTBEHHBIC CBSI3H
Y IPOTUBOPEUHS B U3YUAEMBIX MPOIECCAX U SIBIICHUSX.

Bba3oBble ucciaeanoBarejabcKue 1eCTBUSA.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a
TaKK€ B Ka4eCTBE OCHOBBI Il (DOPMHUPOBAHUS THIIOTE3bl IO IMPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHHUI;

MpPUOOPETEHUE OMBITA TIO TUTAHUPOBAHUIO, OPTaHU3AIUMKA U TPOBEICHUIO YUYEHUUYECKHUX
HKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 3a XOJOM IMPOIECCa, CAMOCTOSTEILHO IPOTHO3UPOBATH
ero pe3ynbrar, (OpMyaupoBaTh OOOOIIEHUS W BBIBOIBI 1O pe3yJbTaramM IPOBEIEHHOTO
OTIBITA, MCCIICIOBAHMS, COCTABIIATh OTYET O MPOACIIAHHOW padoTe.

Patora ¢ ungopmanmeii:

yMEHHUE BBIOWMpaTh, AHAJIU3UPOBATh W HMHTEPIPETUPOBATH WH(OOPMAIMIO PaA3IAYHBIX
BUJIOB U (OPM TPEACTABICHHS, TTOTy4aeMyl0 U3 Pa3HbIX MUCTOUYHUKOB (HAYYHO-TIOMYJISIpHAs
JUTEpaTypa XUMHUYECKOTO COJIEpIKaHUs, CHpaBOYHBIC Mocobus, pecypcbl MuTepHera),
KPUTHUYECKH OIEHNBATh TPOTUBOPEUNBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTH Pa3InYHbIe METOMBI U 3aPOCHI IPH MOUCKE 1 0TOOpe nH(POpMaIu
¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JIJIsi BHITIOJHEHUSI YIEOHBIX M MTO3HABATEIHHBIX
3alad  OMpPENENEHHOTO THUMA, TNPHOOPETEHHE OIbiTa B  O0JACTH  HCIIOJH30BAHUS
WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH, OBJIAQJCHUE KYyJIbTYpPOW AaKTUBHOTO
WCIIOJIb30BaHUS PA3JIMYHBIX MMOUCKOBBIX CHCTEM, CAMOCTOSITENIBHO BBHIOMPATh ONTUMAIIbHYIO



dbopMy npencrapieHuss MHGOpPMAIIMK U UIUTIOCTPUPOBATH pEIllaeMble 3aJ]auld HECIOKHBIMU
CXE€MaMH, JuarpaMMamu, IpyrumMu popmMamu rpaduku U UX KOMOMHAIUSAMY;
yMEHHUE HUCIOJIb30BaTh U aHAIM3UPOBATH B Ipollecce y4eOHON M HUCCIeI0BaTeIbCKON
NEATEIbHOCTH WHGOPMALUI0 O BIUSHUU TPOMBINIUICHHOCTH, CEIbCKOTO XO35HCTBa U
TPaHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MTPUPOTHON CPEIbI.
KoMMyHHKATMBHBIE YHHBepPCcaJIbHbIE YYeOHbIe NeiCTBHSA:
yMEHHUSl 3a7aBaThb BONPOCHl (B XoJ€ Juanora U (WJIh) JTUCKYCCHHU) IO CYIIECTBY
oOcyxs1aeMoi TeMbl, (GOPMYIUPOBATh CBOM MPEIIOKEHHUS] OTHOCHUTEIHHO BBIMOIHEHUS
PEJIOKEHHOM 3a1a4;
YMEHUSl TPEACTABIATh MOJYYCHHBIE PE3YJIbTaThl IO3HABATEIBHOW JNESATEIbHOCTH B
YCTHBIX M TMHCHbMEHHBIX TEKCTaxX; JeNlaTh MPE3EHTAIMI0 PE3YJAbTaTOB BBINOJHEHUS
XUMHYECKOTO  JKCIepuMeHTa  (1aboparopHOro  ombITa, JgaboparopHod  pabOThl 1O
HCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
yMEHUSI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEJILHON U
UCCJIeI0OBATENIbCKON JESATEIBHOCTH MPHU PEIICHUH BO3HUKAIOIIMX MPOoOJieM HAa OCHOBE Y4&Ta
001X MHTEPECOB M COIVIACOBAHMS MO3UIMI (00CYyXIeHUsl, 0OOMEH MHEHUSIMH, «MO3TOBbBIE
HMITYPMbD», KOOPJWHAIIMS COBMECTHBIX JIEUCTBH, OMNpEEICHUE KPUTEPUEB IO OIICHKE
Ka4ueCTBa BBITIOJHEHHOM paboThHI U IpyTHE).
PeryasiTuBHbIe YHUBEpPCcaJIbHbIE YUyeOHbIe 1eliCTBUA:
YyMEHUE  CaMOCTOSITEJIBHO  OMNPEACNATh  I[eM  JICSITENIbHOCTH,  IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJMUPOBaTH U TPH  HEOOXOJUMOCTH  KOPPEKTHPOBAaTH  CBOIO
NeSATEeIbHOCTh, BBIOMpAaTh Haubonee dPOEKTUBHBIE CIOCOOBI pEIICHUS Y4YEOHBIX W
MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEIIOKESHHBIN
QJITOPUTM JICUCTBUI TPHU BBIMOJTHEHUHM 3aJlaHU C Y4ETOM MOITYYEHUSI HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAaKIUSX, OICHUBATh COOTBETCTBUE MOIYUYEHHOIO
pe3yabTara 3asBICHHOM 1€, YMEHHE WCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI,
npearaeMbie B YCIOBUH 3ajaHUH.
MNPEAMETHBIE PE3YJIBTATbI
B cocraBe mpeaMeTHBIX pE3yJbTaTOB IO OCBOCHMIO O0S3aTEIBHOTO CONEp KaHMS,
YCTAaHOBJICHHOTO JaHHOW (QenepanbHOil paboueld MporpaMMol, BBIJECISIIOT: OCBOEHHBIC
oOyJaroImMUMHCS Hay4HbIE 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUM, crenuduyueckue s
mpeIMEeTHON 001acTH «XUMHMs», BUJBI NEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINHA, MPEOOpPa3OBaHUI0 U TMPUMEHEHHIO B PA3JMYHBIX YYEOHBIX U HOBBIX
CUTYaIUsIX.
K koniy oOyueHus: B 8 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTh CHOPMUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUH:
® PACKPBIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX TMOHSATUNA: aTOM, MOJICKYJIa, XUMUUECKUHN
BJIEMEHT, MPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOpOOHAS U
HEOJTHOPO/IHAs), BaJECHTHOCTh, OTHOCHUTENIbHAs aTOMHAs W MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpPHAas Macca, MaccoBas JOJII XHUMHUYECKOTO
DIIEMEHTA B COCAMHEHHUH, MOJSPHBIM O0BbEM, OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb,
AIIEKTPOOTPUIIATEIPHOCTh,  CTENEHb  OKHCICHMs,  XHUMHYECKas  peaKius,
KiIaccu(ukamuss peakiuid: peakinuu COSAMHEHUS, PEAKIUU PAa3JIOKECHHsS, PEaAKIIHH
3aMEIICHUsI, pPeaKkiuu OOMeHa, SK30- W JHJAOTEPMHUYECKHUE PEAKIUH, TETUIOBOM
ahdexT peaknuu, SAPO aroma, AICKTPOHHBIM CJIOM aToMa, aToMHas OpOHUTallb,
paanyc aToMa, XMMHYECKas CBS3b, TOJSpPHAs W HEMOJSpHAs KOBAJICHTHASI CBS3b,
WOHHAs CBSA3b, MOH, KATHMOH, aHWOH, PacTBOP, MaccoBasi JI0JIs BelecTBa (IIPOIICHTHAS
KOHIIEHTpAlIKsI) B paCTBOPE;

® WULTIOCTPUPOBATh B3aUMOCBS3h OCHOBHBIX XUMHUYECKUX TOHATHA W TPUMEHSTH ITH
TIOHSTHS TIPH OMMCAHUU BEIIECTB M MX MPEBPAIICHHI;

® IICTIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [IJII COCTaBICHHS (OPMYa BEIIECTB U
YPAaBHEHUM XUMUYECKHUX PEAKIIUM;

® OTIPE/ICNIATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTETICHBb
OKHUCJICHHSI JJIEMEHTOB B OWHAPHBIX COCAWHEHUSX, MPUHAIICKHOCTh BEIIECTB K
ONpenenéHHOMY KJlacCy COEAMHEHUH Mo QopMmylnaM, BHA XUMHUYECKOW CBSI3U
(KoBaJIeHTHAsI U MOHHAS) B HECOPTAHUYECKUX COCTUHEHUSX;



epackpbiBaTh cMbica [lepuoanueckoro 3akona [[. M. MenneneeBa: 1eMOHCTPUPOBAThH
NOHUMaHUE MEePUOIMYECKON 3aBHCHUMOCTH CBOWCTB XMMHUYECKHX AJIEMEHTOB OT HX
noniokeHus B llepuoanueckoit cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYeHUSsI, 3aKOHa ABOTajIpo;

®ONMKCHIBATh W XapaKkTepu3oBaTh TaOnuuHyto @opmy Ileprogndeckoid cuUCTEMbI
XUMHUYECKUX DJIEMEHTOB: Pa3jnyaTh MOHATHS «IIaBHas moArpynmna (A-rpynmna)» u
«moboyHas noarpymnmna (b-rpynma)», manbie W OoJyblliMe MEPUOIBI, COOTHOCHUTD
0003Ha4YeHMs1, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas cucreMa XUMUYECKUX
anemeHnToB J[. Y. MeHneneeBay ¢ YUCIOBBIMHU XapaKTEpPUCTUKAMHU CTPOEHUSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB U 3aps] sjapa, OOIIee YHUCIO BIIEKTPOHOB H
pacrpeniesieHue ux 1o 3JEKTPOHHBIM CIIOSIM);

® KJ1aCCU(DUIIMPOBATH XUMUYECKHUE IIEMEHTBI, HEOPTAaHUYECKUE BEIIECTBA, XUMUUECKUE
peakiuu (1o YUCIY M COCTaBy YYAaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEIJIOBOMY
dboekry);

® XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, TMOJTBEPXkasi OMHCAaHUE TNPUMEPaMU  MOJEKYISPHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

® IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX Kau€CTBEHHOTO COCTaBa,
BO3MO)KHOCTH MPOTEKAHUSI XUMUYECKUX TPEBPAILECHUN B PA3TUYHBIX YCIOBUSX;

® BEIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMeHTa Mo GopMylie COeUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKIuu;

® IPUMEHSITH OCHOBHBIC OTEPAIMHU MBICIUTEIILHON ACSATEIBbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHUE, 000011IeHre, CHCTEMAaTH3alINI0, KITaCCU(UKAIINIO, BBISIBJICHHE TPUUYUHHO-
CJIEJICTBEHHBIX CBS3EH — JJIsl M3Y4YEHUSI CBOWCTB BEIIECTB U XUMUYECKHX PEaAKIUH,
€CTECTBEHHO-HAYYHBIE  METOIbI  TMO3HaHUs —  HAONIOeHHe, U3MEpEHUE,
MOJIETTUPOBAHUE, FIKCIIEPUMEHT (peabHbII 1 MBICTICHHBIH);

eClie/IOBaTh IMpaBUJiaM IIOJb30BAaHUS XUMHUYECKOM TMOCyAOoW U  J1abOpaTOPHBIM
o0OpyI0BaHUEM, a TaK)Ke MpaBWJIaM OOpaIlleHusl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA TIO  BBITIOJTHEHHUIO J1a0OPATOPHBIX XUMHYECKUX OIBITOB  IIO
MOJyYCHNI0 M COOMpPAaHHMIO Ta3000pa3sHbIX BELICCTB (BOAOPOJA M KUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C OMNpPEACIEHHON MacCOBOM J0Jeil PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBaTb M  TPOBOAWTh XMUMHYECKHE OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIbIO WHAMKATOPOB (JIAKMYC,
dbenondranenn, METUIOPAHK U IPyTHE).

K koniy oOyueHus B 9 kjacce mpeIMETHBIE pe3y/IbTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxkaTh CHOPMUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUH:

® PACKPHIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHSITHUN: XUMUUYECKUN DJIEMEHT, aToM,
MOJIEKYJla, HWOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATENIHHOCTD, CTETICHh OKUCIICHUS, XUMUYECKasl peaKius,
XUMHUYECKasl CBSI3b, TETUIOBOM A((DEKT peakiuu, MOJib, MOJISIPHBIM 00BEM, pacTBOp,
DIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIEKTPOJUTHYECKAsT JUCCOIMAIMS, PEAKIUU
WOHHOTO OOMEHa, Karaau3arop, XUMHUYECKOe paBHOBECHE, OOpaTUMbIE W
HEOOpaTHUMBbIC PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIE PEAKIIMH, OKHCIUTEb,
BOCCTAHOBUTEIb, OKHCJICHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPOMNUs, aM(pOTEPHOCTH,
XUMUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAS, METAUTMYECKas), KPUCTaJUTMUECKas
peméTka, KOppo3usi METAJUIOB, CILIABhI, CKOPOCTh XUMHYECKON PEAKITUH, MPEACIbHO
nomnycrumas koHnentpanus [IJIK Bemecrtsa;

® WULTIOCTPUPOBATh B3aUMOCBS3h OCHOBHBIX XUMHUYECKUX TOHATHA W TPUMEHSITH ITH
TIOHSTHS TIPH OMMCAHUH BEIECTB M MX MPEBPAIICHHI;

® IICTIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [IJII COCTaBJICHHS (OPMYa BEIIECTB U
YPAaBHEHUM XUMUYECKHUX PEAKIIUM;

®OMpE/CNATh BAJICHTHOCTh W CTENEHb OKUCICHUS XHUMHYECKUX DJIEMEHTOB B
COCIMHEHUSX PA3IMYHOTO COCTAaBa, MPUHAJJICKHOCTH BEIIECTB K OINPEACIEHHOMY
KJIACCYy COEMWHEHUHU 1Mo (opMysiaM, BHJI XUMUYECKON CBSI3M (KOBaJ€HTHAs, MOHHAS,
METaJUTMYECKasi) B HEOPTAaHMUYECKUX COCAMHECHHSIX, 3aps] MOHA 10 XUMHUYECKOU



dbopmMyrie, xapakTep cpeibl B BOJHBIX pacTBOpaxX HEOPraHMYECKUX COCTUHEHUM, TUII
KPUCTAJUTMUECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [leproanueckoro 3akona [[. M. MenaeneeBa u 1eMOHCTPUPOBAThH
€ro MOHMMAaHME: OMHUCHIBATh U XapaKTepu30BaTh TabnuuHyo dhopmy [lepuonnyeckoit
CUCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3iinyarh MOHATUS «IJaBHas mnonarpymnmna (A-
rpynmna)» u «mnobouyHas moarpynmna (b-rpymnma)», manbie u OOJBIINE TMEPUOBI,
COOTHOCUTh O0O0O3HAYEHUs, KOTOpble HMEIOTCS B TIEPUOAMYECKON Talnuie, C
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB
U 3apsja sApa, oOIIee YKCIIO EKTPOHOB M PACHIPENCICHHE UX MO 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHM CBOWCTB AJIEMEHTOB U UX
COCJIMHEHUI B TIpe/iesiaX MajblX MEPUOOB U IIAaBHBIX MOATPYII C y4ETOM CTPOCHHUS
WX aTOMOB;

® KJ1acCU(DUIIMPOBATH XUMUYECKHUE IEMEHThI, HEOPTAaHUYECKUE BEIIECTBA, XUMUUECKUE
peakiuu (1o YUCITY M COCTaBYy YYAacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEILIOBOMY
3¢ deKTy, M0 U3MEHEHHUIO CTENEHEH OKUCIICHUSI XUMUYECKUX 2JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME M crHenupuYecKrue XHUMHUYECKHE CBOMCTBa
MPOCTHIX U CIIOKHBIX BEUIECTB, MOJATBEPK/1asi OMUCAHUE MTPUMEPAMHU MOJICKYIISIPHBIX
Y MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKITUI;

® COCTABJISITh YPaBHEHUS AIICKTPOJIMTUUECKON TUCCOIMAIIMN KUCTIOT, IIeJI0Uei U Cojei,
MOJIHBIE M COKpAIIEHHbIE YpPAaBHEHHS PEAKIUHA HOHHOTO OOMEHa, YpaBHEHMUS
peaKkiuii, TMOATBEP)KIAIOIIMX CYIIECTBOBAHHWE T€HETHUECKOW CBA3U  MEXKIY
BEIIECTBAMHU PA3IIMYHBIX KIIACCOB;

® PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajaHca 3TUX PEeaKInii;

® IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS] XUMUUYECKUX MPEBPAIICHUH B PA3IUUYHbBIX YCIOBUSX;

® BEIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMeHTa Mo (hopMylie COeUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKIny;

ecoONIONaTh TMpaBWjia TIOJI30BAHUS XUMHUYECKOM TIOCYIOW ©  J1a0OpaTOPHBIM
o0OpyIOBaHUEM, a TAaKXKe IMpaBuja OOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA ~TI0  BBITMIOJHEHUIO J1aO0OPATOPHBIX XWMHUYECKHUX OMBITOB  TIO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHCIIOTO Ta3a);

® [IPOBO/IUTh PEAKIIMH, MTOITBEPKAAIONTNE KaYeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOPUA-, OpOMUI-, MOIUMI-, KapOoHat-, (ocdar-,
CWIHMKAT-, CyJab(har-, TUIPOKCHA-UOHBI, KATHOHbI aMMOHHUS U HMOHBI H3YYECHHBIX
METaJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHWYECKUX BEIIECTB;

® IPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIBHOU JEATEILHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHUE, 00001IeHre, CUCTEMATH3AIMIO, BBISBICHUE TPUYUMHHO-CIICICTBEHHBIX
CBS3€U — [ U3y4YE€HUsI CBOMCTB BEIIECTB U XUMUUECKUX PEAKIIUNA, €CTECTBEHHO-
Hay4YHBIC METOJIbI TTO3HAHUS — HAOIIOICHNE, U3MEpPEHNE, MOJISTTUPOBAaHUE,
AKCIIEPUMEHT (pEaIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koiu4ecTBo 4acoB
Ne JuekTpoHHbIE (LM pPOBbIEL)
HaunmenoBanue pa3aejaoB U TEM IIPOrpamMmMabl KOHTpOJILHLIe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIE pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauyajibHbIe XUMHYECKHE MOHATHS
Xumust — BakHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 . 5 2 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
MIPaKTUYECKOM IEITEIIbHOCTH YEIOBEKa
1.2 BemecTBa 1 XUMHUYECKUE PEAKITUN 15 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 bubnuoteka LIOK https://m.edsoo.ru/7f41837c
2.2 Bopopoa.Ilonsitue o kucinorax u cousix 8 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [Tonsite 06 ocHOBaHMSIX 5 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPraHUYECKUX COEAMHEHUN 11 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoguuecknii 3axon u [lepuoguveckas cucrema xumudeckux 31emeHToB JI. U. MenaeneeBa. CTpoenue aToMoB. XMMH4YECKasl CBA3b.
OxucauTeIbHO-BOCCTAHOBUTE/ILHBIE PeAKIMHU

[Tepuoanyeckuii 3akoH u I[leprnonnueckas

3.1 cucTeMa XuMu4eckux anementon [1. U. 7 bubnmorexa ITOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
X .0 -
3.2 VIMITICCRAs CBASE. LKHCIITEIbHO 8 1 bubmmoteka IIOK https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEIbHBIC PEAKIIUU
Hroro no pazneny 15 bubmmotexa IIOK https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 but6moreka LOK https://m.edsoo.ru/7f41837c



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

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LU (POBHIE)
HaunmMeHoBaHue pa3iesioB M TeM MPOTrpPaMMbl Kontpoabubie | IIpakrnuec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoThbI KHe padoThbl
Pasjeu 1. BemecTBo M XUMHYECKHE peaKIUn
I1 e OJIcHHE i
11 OFTOPEHHE ¥ YIIYOICHHE SHAHIH OCHOBHBIX 5 1 but6moreka LOK https://m.edsoo.ru/7f41a636
pasnesnoB Kypca 8 Kiacca
OCHOBHBIC 3aKOHOMEPHOC eCK
1.2 H BHUH HOMCPHOCTH XHMIHCCIHIX 4 bubaunoreka I{OK https://m.edsoo.ru/7f41a636
peakiuit
DIIEKTPOJIUTHYECKAs TUCCOIUAINs. XUMHUUCCKUE
1.3 P A Hat 8 1 1 bubaunoreka I{OK https://m.edso0.ru/7f41a636
peaKkIu B pacTBOpax
Hroro no pasneny 17
Paszjnen 2. HemeTasuibl 1 MX cOeIMHEHMSI
06
2.1 sl XapaKTEPHOTHIA XUMITCCKHUX JEMERTOB 4 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
06
2.2 Had XapaKTepHCTHK? RHUMITCCIHX SNCMEHTOB 6 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u €€ coeqMHeHus
OO0mas xapakTepuCTHKA ec AIIEMEHTO
2.3 HH1asl XApaKTEPHCTHKA XUMITCCKHX STEMEHTOB 7 1 bu6muoreka IHOK https://m.edsoo.ru/7f41a636
VA-rpynibl. A30T, pocop 1 UX COETUHEHUS
OO6m1ast XapaKTepUCTUKAa XUMUYECKHUX IIEMEHTOB
2.4 IVA-rpynnsl. Yriepoa v KpeMHUHM 1 UX 8 1 2 bubnuotexa LHOK https://m.edsoo.ru/7f41a636
COCMHEHHUS
Hroro no pazneny 25
Paznen 3. MetaJuibl M MX COEIMHEHUA
3.1 OO0mre cBOMCTBAa METAIIIOB 4 but6mmoreka [1OK https://m.edsoo.ru/7f41a636
3.2 BaxxHeline MeTalibl 1 UX COSTUHEHUS 16 1 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 20

Pa3nen 4. Xumus U OKpy:KawIas cpeaa



https://m.edsoo.ru/7f41a636
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4.1 BeniectBa u marepuansl B KU3HHU YEJIOBEKA 3 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
JIeKTPOHHbIE
Ne udpoBbie
’ Tema ypoka Bcero wHpp
n/n Hdara o0pa3oBare/IbHbIEC
4acoB
pecypcsl
[Ipeamer xumun. Ponik XuMuM B J)KM3HM YeloBeka. Tena u bubmmorexa [IOK
1 bedl ' ' 1 https://m.edsoo.ru/ffod
BEIIlCCTBA 210c
bu6moreka [IOK
2 Ilonsatue 0 MeTOHax IMO3HAHUSA B XUMUHU 1 https://m.edsoo.ru/ff0d
227e
IIpaktnyeckas padora Ne 1 «IIpaBuiia paboTsl B bubnuotrexa LIOK
3 nabopaTopuu U NpUEMBI 00palieHus ¢ 1abopaTopHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
Uucteie BemecTBa 1 cMecu. CriocoObI pa3iesicHus bubmorexa [IOK
4 B ' P 1 https://m.edsoo.ru/ffod
cMeceit 26ca
N bu6mmoreka [IOK
II 6ota Ne 2 «P
5 pakTHueckas paboTa « Ua:«:neneHHe cMeceit (Ha 1 httos://m.edsoo.ru/ffod
MIpUMEpPEe OYMCTKH ITOBAPCHHOMN COJIH)» 98¢8
bu6moreka [IOK
6 ATOMBI 1 MOJIEKYIIBI 1 https://m.edsoo.ru/ffod
2a6c
XHWMHYECKHE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKUX bubmorexa LHOK
7 ' 1 https://m.edsoo.ru/ff0d
JJIECMEHTOB
2be8
bu6mmoreka [IOK
8 [IpocThie 1 CIOXHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6c
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 https://m.edsoo.ru/ff0d
2d50
bubanoreka [IOK
3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKas
10 1 https://m.edsoo.ru/ffOd
¢dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB Deae
OtHocuTenbHas aToMHas Macca. OTHOCHTEIIbHAS bubmorexa LOK
11 ' 1 https://m.edsoo.ru/ffod
MOJICKYJISIpHAsT Macca 393c
bu6mmoreka [IOK
12 MaccoBas 101 XMMHUYECKOI0 2JIeMEHTa B COSIMHEHUH 1 https://m.edsoo.ru/ffod
350c
bu6moreka [IOK
13 KomuuectBo BemectBa. Moib. MosnsipHas Macca 1 https://m.edsoo.ru/ff0d

5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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dusnueckre U XUMHYECKUE SIBICHUS. XUMUYCCKas

bubaunoreka I[IOK

14 https://m.edsoo.ru/ff0d
peakuus 3764
bubaunoreka I[IOK
15 [Ipu3Haku U yciioBUS MPOTEKAHUS XUMUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d
3al6
3aKoH COXpaHEHUS MAacChl BeIIECTB. XUMUUECKUE bubmorera LOK
16 P ’ https://m.edsoo.ru/ffod
ypaBHEHUS 3bs8
BrruncneHus KonmuecTBa, MacChl BEIECTBA 110 bubmorexa LHOK
17 ’ . https://m.edsoo.ru/ff0d
YpaBHEHUSIM XUMHYECKUX PeaKuit
5708
Knaccuukamms XuMruueckux peakiuii (CoenHeHHs bubmorexa HOK
18 P ’ https://m.edsoo.ru/ffod
pa3IoXKEeHMs, 3aMELLEeHUs, 0OMEHA)
3f34
bubaunoreka [IOK
19 O06o0uIeHne 1 cucTeMaTH3anys 3HaHUH https://m.edsoo.ru/ff0d
40c4
bu6mmoreka [IOK
KonTponbnas padora Nel o Teme «Bemectsa u
20 P P B https://m.edsoo.ru/ff0d
XUMHYCCKHE PEaKIIUN)» 4990
Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopog — bubmorexa [JOK
21 X ‘ - P https://m.eds00.ru/ff0d
3IIEMEHT U MpocToe BemecTBo. O30H
448e
. bubnuoreka [IOK
du3nyecKkrue 1 XUMUIECKUE CBOWCTBA KUCIOPOAa
22 https://m.edsoo.ru/ff0d
(peakiuu okucienus, ropenue). Ilonstue 06 okcngax 4614
Crioco0sI moy4yeHust KUCIOpoa B JIabopaTopuu 1 bubmmorexa [IOK
23 i P https://m.edsoo.ru/ff0d
MIPOMBINUIEHHOCTH. [IpuMeHenne kucnopoaa 4974
TerutoBoit 3¢pekt xumMuueckoi peakiuu, MOHATHE O bubmuotexa [IOK
24 TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUUYECKUX PEAKIUAIX 4790
TonnmuBo (HedTh, yronb U MeTaH). 3arpsi3HEHUE BO3IyXa bubmorera HOK
25 T s yx https://m.edsoo.ru/ff0od
CHOCOOBI €ro MpeA0TBpaIEHUs
4cda
bu6moreka [IOK
[Ipa eckas pabora Ne 3 mo teme «llomydenue u
26 PaiiHeckai p qu https://m.edsoo.ru/ff0d
coOupaHue KUCIOPoa, H3yuYeHNE €ro CBOMCTBY» 4262
Bonopon — snemeHT 1 npoctoe BemecTBo. Haxoxaenue bubmorexa HOK
27 P P ' https://m.edsoo.ru/ffod
B IIpUpOJIE 4ddo
duznyeckrue 1 XUMUIECKUE CBOWCTBA BOJAOPOIA bubmorexa HOK
28 poAa. https://m.edsoo.ru/ffod
IIpumeHeHne Bonopona
4ddo
b K
29 [ToHsiTHE O KUCIOTAX U COMAX nomorexa IO

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
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50d2

bubaunoreka [IOK

30 CriocoOBbI Moy4eHus BOIOpo/ia B Ta00paToOpHu https://m.edsoo.ru/ff0d
4dd0
bubaunoreka I[IOK
[IpakTuueckas padora Ne 4 o reme «llomydenue u
31 P P . s https://m.edsoo.ru/ff0d
coOupaHue BOJIOPO/Ia, U3yUEHHUE €r0 CBOWCTBY» 44
bubaunoreka I[IOK
32 MounsipHbIii 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d
542e
Boruncnenus o6b€Ma, KoMuecTBa BEIIECTBA ra3a Mo ero bubmorera LOK
33 ’ . https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMYECTBY BEILIECTBA WU 00BEMY 5540
Beruncnenus 00bEMOB T'a30B 110 YPAaBHCHHIO PEaKIIMK Ha bubmorexa LHOK
34 . yp N p https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA 0OBEMHBIX OTHOILICHUI ra30B 5708
bubauoreka [IOK
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d
587a
bubauoreka [IOK
36 CocraB ocHoBanuii. [loHsTHE 00 MHIAUKATOpPAX https://m.edsoo.ru/ff0d
592
Bona kak pactBopuresib. HachllieHHbIE 1 bubaunoreka IIOK
37 HEHACBIIIEHHbIE pacTBOPBI. MaccoBas J0Jisl BEIIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[IpaxTrueckas padota Ne 5 o reme «lIpurorosnenue bubmuorexa IJOK
38 PacTBOPOB ¢ OTPEACIEHHON MaCCOBOU JOJICH https://m.edsoo.ru/ffOd
PaCTBOPEHHOTIO BEIIECTBAY Seba
bu6moreka [IOK
Kontponwsnas padora Ne2 o teme «Kucnopon. Bomopon.
39 B P P PO BOAOPOA https://m.edsoo.ru/ffod
ona 6342
bu6moreka [IOK
40 Oxcupl: cocTas, K1accupUKaIys, HOMEHKIATypa https://m.edsoo.ru/ffod
664e
[Tonydyenue u XuMHYECKHE CBOMCTBA KUCITOTHBIX bubmorexa [IOK
41 I ’ https://m.edsoo.ru/ffod
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
664e
bubaunoreka [IOK
42 OcHoBaHus: cOCTaB, KIacCU(pUKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d
67ca
bu6mmoreka [IOK
43 [Tomy4yenue n XUMHYECKHE CBOMCTBA OCHOBAaHUMI https://m.edsoo.ru/ffod
67ca
bub6mmoreka [IOK
44 Kucnotsr: cocras, knaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
45 [Tomy4yenue u XUMHUYECKHE CBOMCTBA KUCIIOT bubmuoreka [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

https://m.edsoo.ru/ff0d
fee2

Conu (cpeaHue): HOMEHKIIaTypa, ClIOCOOBI MOTyYeHHUS,

bubaunoreka [IOK

46 . https://m.edsoo.ru/00a
XUMHUYECKHE CBOICTBA 49474
[TpakTuueckas padora Ne 6. Pemenue bubmotexa [JOK

47 9KCIEPUMEHTAJIbHBIX 331a4 110 TeMe «OCHOBHBIE KJIACChI https://m.edso00.ru/00a
HEOPraHUYECKUX COCTUHEHUN» dob7c
I'eneTnueckas cBsi3b MEXKy KilacCaMU HEOPTraHUYECKHUX bubmorexa LHOK

48 . Y P https://m.edsoo.ru/00a
COCIMHEHUI 49350

bu6mmoreka [IOK
49 O06001IeHre U cHCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/00a
d9cb2
bu6mmoreka [{JOK
KontponsHas padora Ne3 o treme "OCHOBHBIC KJIACCHI

50 P P o https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN d%1a
[TepBbie MOMBITKY KIACCU(PUKAUU XUMUYECKUX bubmorexa [JOK

51 P https://m.edsoo.ru/00a
sneMeHTOB. [ToHATHE 0 rpynIax CXOIHBIX YIEMEHTOB doffa

. bu6mmoreka [{JOK
[lepuoanueckuii 3akoH u [lepuognueckas cucrema

52 https://m.edsoo.ru/00a

xumuueckux 3mmemenToB 1. . Menneneera
da52c
bu6moreka [IOK

53 Ilepuonbl, rpynmsl, HOATPYIIIEI https://m.edsoo.ru/00a

da52c
bu6moreka [IOK

54 Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M30TombI https://m.edsoo.ru/00a

da342
bu6moreka [IOK
CtpoeHnue 3eKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB

55 . https://m.edsoo.ru/00a

[Tepnonnueckoit cucremsl /. 1. Menneneena
dabbc
XapakTepuCcTUKa XUMHUYECKOT0 3JIEMEHTA I10 €70 bubmuotexa LIOK

56 nonoxenuto B [lepuonuyeckoii cucreme /1. 1. https://m.eds00.ru/00a
Meneneea da824
3nauenue [leproanyeckoro 3akoHa JJisl pa3BUTHUSI HAYKU bubanorexa [JOK

57 u npaktuku. J[. 1. MennaeneeB — y4€HbIN, Iearor u https://m.edsoo.ru/00a
rpakJaHUuH da96e
DIEKTPOOTPUIIATETLHOCTh aTOMOB XUMHUYECKUX bubmorexa HOK

58 POOTp https://m.edsoo.ru/00a
3JIEMEHTOB

daab8
bu6mmoreka [IOK

59 HNonnas xumMuueckas CBs3b https://m.eds00.ru/00a

dac34
bubaunoreka I[IOK
60 KoBasieHTHas nosisipHas XMMHUYECKas CBA3b https://m.edsoo.ru/00a

daab8



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

61

Kosanenrnas HEMOJIApHasd XUMHUYCCKas CBA3b

Bbubmmoreka [IOK
https://m.edsoo.ru/00a
daab9

62

CreneHb OKHUCIICHHS

bubaunoreka I[IOK
https://m.edsoo.ru/00a
dae28

63

OKXUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE p€akuuu

bubaunoreka I[IOK
https://m.edsoo.ru/00a
db076

64

OxucIuTEIN ¥ BOCCTAHOBHUTEIIN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db076

65

KonTponbhas padora Ned o Teme «CtpoeHue atoma.

XUMHYECKASA CBI3bY

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db486

66

O06001IeHYE ¥ cUCTEMATU3AAA 3SHAHUN

bubaunoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O00011IeHIE U CUCTEMATU3aLs 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6




9 KJIACC

DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka ara
n/n P Bcero A o0pa3oBare/IbHbIC
pecypchl
. bu6mmoreka [IOK
[Tepuognueckuii 3akoH. [lepuonnueckas cucrema
1 1 https://m.eds00.ru/00ad
xumudeckux 3nmemenToB . . MenaeneeBa b506
. bu6mmoreka [JOK
3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMHUYECKUX
2 . 1 https://m.eds00.ru/00ad
AJIEMEHTOB IMEPBBIX TPEX MEPHUOAOB b6b6
Krnaccudukaius 1 HOMEHKIIaTypa HEOPTaHUICCKUX bubmmorexa [JOK
3 1 https://m.edsoo.ru/00ad
BEIIECTB b7e2
. bu6mmoreka IIOK
Buibl XUMUYECKOM CBSI3U U TUITBI KPUCTAIUTHYECKUX
4 . 1 https://m.edsoo.ru/00ad
peméTok bacé
5 KonTponbhas padorta Nel o Teme «IloBTOpenue u 1
yIi1yOJieHHe 3HaHUW OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay
. bubmuoreka [IOK
Knaccudukanus XuMHYECKHX PEAKITHH 110 pa3InIHBIM
6 1 https://m.edsoo.ru/00ad
MPU3HAKAM bchO
ITonsiTe 0 ckopocTH XMMUYECKON peakiuu. [TonaTue o bubmnorexa I1OK
7 P P ' 1 https://m.eds00.ru/00ad
TOMOTCHHBIX M TE€TEPOTCHHBIX PEAKIIAIX beOa
[TonsTre 0 xumMuyeckoM paBHOBeCUU. DAKTOPBI, bubnuorexa [IOK
8 BIIUSIOIINE HA CKOPOCTh XUMHUYECKON PEAKLIUU U 1 https://m.edso00.ru/00ad
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHU S c28c
bu6mmoreka [JOK
9 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKITUU 1 https://m.eds00.ru/00ad
cade
Teopus anekTpoauTUUecKor auccormanuu. CuibHbIC U bubmmorexa [JOK
10 p P ' 1 https://m.edsoo.ru/00ad
Cl1a0bIe ANEKTPOIUTHI
cd68
butmoreka IIOK
11 HonHble ypaBHEHUS peaKIUii 1 https://m.edsoo.ru/00ad
d448
N N bubmuoreka [IOK
XUMHUUYECKHUE CBOMCTBA KUCIOT M OCHOBAHUM B CBETE
12 . N 1 https://m.edsoo.ru/00ad
MPEJICTABICHUI 00 AIEKTPOTUTHUECKON TUCCOUALINN 4543
. . . bubmuoreka [IOK
XUMHYECKHE CBOMCTBA COJICH B CBETE MpEACTaBICHUN 00
13 N 1 https://m.edsoo.ru/00ad
ANEKTPOIUTHUECKON TUCCOIUALIUN
d8b2
. bubmuoreka [IOK
14 [TonsTue o rugponuse conei 1 4

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

d9d4

bu6mmoreka IJOK

15 O06o011IeHre 1 cucTeMaTu3anys 3HaHUH https://m.edsoo.ru/00ad
dd12
[Ipaktuueckas padora Ne 1. «Pemenue bubmorexa [IOK
16 https://m.edsoo.ru/00ad
AKCIEPUMEHTAJILHBIX 33734
dbfa
KonTponbsHas padora Ne2 1o Teme «IeKTPOTUTHIECKAs bubmorexa HOK
17 https://m.edsoo.ru/00ad
nucconuanus. XUMHYECKHe peaklii B PaCTBOPAX» deco
bu6mmoreka IIOK
OO01as xapakTepUCTUKA TaloreHOB. XUMUYECKUE
18 . https://m.edsoo.ru/00ad
CBOICTBa Ha MpUMeEpE XJI0pa
dfe2
Xnoposonopoza. CoisisiHas KUCII0Ta, XUMUYECKHE bubmorexa [JOK
19 . ' ’ https://m.edso0.ru/00ad
CBOICTBa, MOJTy4YEHHE, TPUMEHEHUE
el04
bubmuoreka [IOK
[Ipaktuueckas padora Ne 2 o reme «Ilomyuenue
20 P N P . . v https://m.edso0.ru/00ad
COJISTHOM KHCIIOTHI, U3Y4YCHHE €€ CBOWCTB) 0348
BrruncneHus mo ypaBHEHUSIM XUMHUYECKHUX PEaKIIHMA bubmorexa LHOK
21 ’ https://m.edso0.ru/00ad
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE
e488
bu6mmoreka IJOK
22 OOmas xapakTepucTuka seMeHToB VIA-rpymnisl https://m.edsoo.ru/00ad
e64a
AnnotponHsie MoaudUKauu cepbl. HaxoxaeHue cepsl u bubmorexa HOK
23 N . ' . https://m.edsoo.ru/00ad
e€ coelMHEeHUl B Ipupojie. XUMHUECKHE CBOMCTBA CEepBI e64a
CepoBomopos, cTpoeHue, Gu3ndecKue 1 XuMU4ecKue bubmorexa HOK
24 . ’ ’ https://m.edso00.ru/00ad
CBOICTBa
e802
Oxcuapl cepbl. CepHasi KUCI0Ta, GU3NYECKUE U bubmorexa [JOK
25 T ’ https://m.edsoo.ru/00ad
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
ea28
XUMHUYECKUE PEAKITUH, JIEKAITUE B OCHOBE
MIPOMBIIIIEHHOTO CII0Cc00a MOMyYeHUs] CEPHOM KUCIOTHI bubmorexa HOK
26 . ’ https://m.edso00.ru/00ad
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl ec8a
COCTUHEHUSIMH CEPBI
bu6mmoreka IJOK
27 Brrunciienne MaccoBoOi 101 BBIXOJA TPOYKTA PEAKIIUT https://m.edsoo.ru/00ad
ec8a
OO1m1ast xapakTepuCcTHKa IeMEeHTOB VA-rpynmsl. A30T, bubnuorexa HOK
28 pacrpocTpaHeHue B IpUpoae, GU3NUECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
. bubmoreka [IOK
AmMMuak, ero Gu3nYecKue U XUMUYECKHUE CBOMCTBA,
29 https://m.edsoo.ru/00ad

IMMOJIYYCHHUEC U ITPUMCHCHUEC

f004



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

[Tpaktuueckas padota Ne 3 o teme «Ilomyuenue

bubmmoreka IIOK

30 N https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHe ero CBOMCTBY
180
.. bu6mmoreka IIOK
A3oTHas KucnoTa, e€ GpuznuecKue u XUMUYECKUe
31 cBOMCTEA https://m.edsoo.ru/00ad
306
Hcnonp30oBaHre HUTPATOB U COJIEH aMMOHUS B KAUE€CTBE bu6moreka [JOK
32 MUHEpAIbHBIX Y100peHuil. XUMUYeCKOe 3arps3HeHUe https://m.edsoo.ru/00ad
OKpYKaloIIel cpeibl COSTUHEHUSIMH a30Ta 518
bu6mmoreka [JOK
®ochop. Oxcun dpocdopa (V) u dhochopHas KUcIIoTa,
33 $op docgopa (V) u(b Pop https://m.edsoo.ru/00ad
¢du3nyeckue 1 XMMUYECKHUE CBOMCTBA, IOJTyYeHHE f634
bu6mmoreka [JOK
Hcnons3oBanue GpocdaroB B KaueCTBE MUHEPATBHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuid. 3arps3HeHue MPUPOIHON cperbl hocharamu £620
VYrepon, pacpoCcTpaHeHHE B IPUPOJIE, PU3NICCKUE U bubmorexa [JOK
35 ’ . ’ https://m.edso0.ru/00ad
XUMHYECKHE CBOMCTBA
fd9c
Oxcunel yriaepoaa, ux Gpu3ndeckue U XUMHUIECKHe bubnuoreka [IOK
36 CBOICTBA. DKOJIOTUYECKUE POOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00ad
okcuioMm yriepona (1V) febe
bu6mmoreka IIOK
37 VYrosibHas KUCIOTA U €€ COu https://m.edsoo.ru/00ae
006¢
[Tpaktuueckas padora Ne 4 o teme "llomydenue bubmuoreka [IOK
38 YIJIEKHCIIOTo ra3a. KauecTBeHHas peakiius Ha KapOoHaT- https://m.edsoo.ru/00ae
MOH" 027e
bu6mmoreka [JOK
[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX
39 https://m.edsoo.ru/00ae
KaK O COeMHEHHIX yIiepoaa
054e
bu6mmoreka [JOK
40 Kpemnunii u ero coequHeHus https://m.edsoo.ru/00ae
080a
IIpakTtuyeckas padora Ne 5. Pemienue bubnuorexa HOK
41 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHenmue https://m.edsoo.ru/00ae
HEMETaJlJIbl ¥ UX COCTMHECHUSI 0bf2
KonTponsHnas padbora Ne3 mo teme «Baxkneitmme bubmorexa [TOK
42 https://m.edsoo.ru/00ae
HEMETAJUTBI ¥ UX COSTMHCHUSDY
0el8
OO01mas XxapakKTepUCTUKAa XUMHYECKHX DJIEMEHTOB —
bu6mmoreka IIOK
MeTaTOB. MeTayuindeckas CBA3b U METaNTNIeCKas
43 . . https://m.edsoo.ru/00ae
KpucTandeckas pemérka. Ousnueckue CBoCTBa 1036
METaJIOB
. . bubmoreka [IOK
XUMHUYECKHE CBOMCTBA METAJLIOB. DJNEKTPOXUMUIECCKUI
44 https://m.edsoo.ru/00ae

PSI HANIPSHKEHUH METaIoB

1156



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O6u1re ciocoObl momyyeHust MetanioB. CrutaBbl.

bubmoreka [IOK

45 Boruucnenus no ypaBHEHHUSAM XUMHUYECKUX PEaKIUH, https://m.edsoo.ru/00ae
€CJIM OJIUH U3 PEAreHTOB COIEPKUT IPUMECH 1156
bu6mmoreka IIOK
46 [ToHsATHE O KOPPO3UH METAIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka IIOK
47 [IlemoyHbIC METAILIBI https://m.edsoo.ru/00ae
14b2
bu6mmoreka [JOK
48 OKCHUIBI ¥ TUJIPOKCUJIBI HATPUS U KaJIUS https://m.edsoo.ru/00ae
14b2
bu6mmoreka [JOK
49 [ITenouHo3eMeNbHBIE METAJIBI — KAJIBIUN U MarHui https://m.edsoo.ru/00ae
15e8
bubmuoreka [IOK
50 Bakneime coeIMHEHUS KaJIbIIUs https://m.edsoo.ru/00ae
15e8
51 O00011IeHIE U CUCTEMATU3ALUS 3HAHUI
bu6mmoreka IJOK
52 XKécTtrocTh BOIBI U CITOCOOBI €€ yCTpaHEHHS https://m.edsoo.ru/00ae
1886
N bubmuoreka [IOK
[Tpaktrueckas padora Ne 6 mo Teme "JKECTKOCT BOJIBI U
53 P B P | 8 https://m.edsoo.ru/00ae
METOIbl €€ YCTPaHEeHUS 1268
bu6mmoreka [IOK
54 ATOMUHMI https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
55 AMpoTepHbIe cBOIICTBa OKCHA U THIPOKCHIA https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
bubmoreka [IOK
57 Oxcubl, THAPOKCH B U coiu kene3a (1) u sxenesa (1) https://m.edso0o.ru/00ae
35€e6
58 O0001IeHE U CUCTEMATH3aMs 3HAHUH
[IpakTnueckas padbora Ne 7. Pemenue bubnuoreka [IOK
59 AKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «Baxueiime https://m.edsoo.ru/00ae
METAJUIBI ¥ UX COEIUHEHUI 3de8
BrruncneHus mo ypaBHEHUSIM XUMHUYECKHUX PEaAKIIHM,
€CJIM OJTMH U3 PEarcHTOB JaH B H30BITKE WIIH COACPKHUT bubmorexa [TOK
60 p . https://m.edsoo.ru/00ae
npuMecu. BeIaucieHns MacCOBOM JTOJIM BBIXO/A MPOTYKTA 1750
peakIuu
61 O06001IeHrEe ¥ CUCTEMATHU3AIN SHAHUHA



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KonTponbhas padota Ned4 o Teme «BaxHeiinme

62 1
METaJUIbl U UX COCTUHCHUS
BemecTBa 1 Marepuaibl B MOBCEIHEBHOM KH3HU bubmmorexa [IOK
63 P 1 https://m.edsoo.ru/00ae
YelloBeKa 350
bu6moreka [JOK
64 XHUMHYECKOE 3arpsi3HEHUE OKPY)KAFOIICH CpeIb 1 https://m.edsoo.ru/00ae
4270
bu6moreka [JOK
65 Ponb XuMHM B PEIIEHNH SKOJIOTHYECKUX MPOoOIeM 1 https://m.edsoo.ru/00ae
4270
bu6mmoreka [JOK
66 O06o001IeH e U cuCTeMaTH3aIus 3HaHUu 1 https://m.edsoo.ru/00ae
0doa
bu6mmoreka IIOK
67 O06001IeHrEe U CHCTeMaTH3aIus 3HAHUI 1 https://m.edsoo.ru/00ad
b33c
bu6mmoreka IIOK
68 O06o001IeHre U cCHCTEMaTU3aIus 3HAHUH 1 https://m.edsoo.ru/00ad
9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Xumus. 8 kiacc: yueb. ais obieodpazoBarenbHbIX yupexaenuid / O.C.
I"abpuensn. - 3-e usa., crpeotutl. - M.: Ipoda, 2022. - 286 c.

Xumus. kiacc: yuae0. A obmeoopazoBarenbHbix yupexaenuit / O.C.

["abpuensn. - 3-e usa., crpeotutl. - M.: Ipoda, 2022. - 288 c.

METOIUYECKHUE MATEPUAJIBI IJISA YUYUTEJIS
Beenure

1. I'abpuensn O. C., Bockoboitnukosa H. I1., Smrykosa A. B. HactonbHas
KHHUTa yauTess. Xumus. 8 ki1.: Metogudeckoe nocooue. - M.: Jlpoda, 2021.
2. I'abpuensn O. C., Amykosa A. B. Terpaas s 1abopaTopHbIX ONBITOB U
npaktudeckux padot. 8 k1. K yue6nuky O. C. 'abpuensna « Xumus. 8 Kiaaccy.
M.: lpoda, 2022.

3. I'abpuensn, O. C. Meronuyeckoe nocobue k yueonuky O. C. ['abpuensaa
«Xumusy. 8 kmacc / O. C. 'abpuensu. — M. : Jlpoda, 2021. — 109.

4. Tabpuensu, O. C. Meroauueckoe nocodue k yueouuky O. C. ['abpuensna
«Xumusy. 9 knacc / O. C. 'abpuensn. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosoruueckue kaptol kK yaueOHuky O. C. ['abpuensna « Xumus.
8 kimacey : metoauueckoe mocodue / JI. Y. Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHosjoruueckue kaptel kK yaueoHuky O. C. I'abpuensHa « Xumus.
9 knace» : Mmeronuueckoe nmocoodue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTposbHBIE U TpoBepoUHbIe paboThl K yueoHuKy O. C.
IMa6puensna «Xumust. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa
u ap. - M.: Jlpoda, 2022. nanubie



MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

Beemuremannsiehttp://www.chemnet.ru I'azeta « XuMusD» ¥ CAWT I yIUTEIS
«5l nny HA ypOK XUMUN»

http://him.1september.ru Enunas xomrekmust LIOP: TIpeameTHas KOJICKITUs
«XuMUD

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4HBIE
skcriepuMeHThl: XxuMud. Komnekuust Poccuiickoro o01eo0pa3oBaTebHOTO
nopTrasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anmuk6epoBoii

http://www alhimik.ru Becepoccuiickast omMIiiaja mKOJILHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YIeOHUK JIS
CpPEIHEN MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SJIEKTPOHHBIN YIeOHHK
http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMUS
http://www.chemistry.ru JluctaniimoHHasi oJMMIIHaAa M0 XUMHH:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTeNIbHbINA POEKT
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