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INOACHUTEJBHAS 3AIIUCKA

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHUs COCTaBIeHa HA OCHOBE
TpeOOBaHUIM K pe3ylnbTaraM OCBOEHHS OCHOBHOW 00pa30BaTeIbHOM MpPOrpaMMbl OCHOBHOTO
obmiero obpazoBanusi, npeactasieHHbx B PI'OC OO0, a takxke Ha OoCHOBe (enepanbHOU
paboyeil mporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIICTIIIMM MPENOIaBaHus Y4eOHOTro MpeaMeTa
«Xumus» B oOpazoBarenbHbIX opranuzanusiax Poccuiickoit denepanun.

[Iporpamma mo xumMuu Aa€T MPEACTaBICHUE O LEJAX, 0Omeld cTparerun oOydeHus,
BOCIIUTAHUSI M PA3BUTUA OOYyYalOIUXCS CpPEJACTBaMU Y4eOHOro IMpeaMeTa, YCTaHaBIIMBAET
o0si3aTeNbHOE MPEIMETHOE CO/IepKAHUE, IIPEeyCMaTpruBaeT pacipeesieHue ero mno KjiaccaM u
CTPYKTYPHUPOBAHHUE I10 pa3leiaM U TEMaM MPOrpaMMBbl IO XUMUU, OTIPEAEIIAET KOJTUYECTBEHHBIC
U KAYECTBEHHBIE XAPAKTEPUCTUKU CONEPIKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTD
W3YYCHHS] XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKU Y4EOHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOy4aroluxcsi, ONpEAeNieT BO3MOXHOCTU MpeaMeTa
JUIsL  peanu3alnudu  TpeOOBaHUUM K pe3yldbraraM OCBOEHHUSI OCHOBHOW 00pa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO 00I1Iero 00pa30BaHus, a Takke TpeOoBaHUM K pe3ylibTaTaM
oOyueHUs] XMMHUM Ha YpOBHE IleJie M3y4YeHUs IMpeAMeTa M OCHOBHBIX BHUJOB Yy4eOHO-
M03HABATEIHLHOM JIEATEILHOCTH 00YYaIOIIErocs M0 OCBOCHUIO YU€OHOTO COEp>KaHuUA.

3HaHWe XUMHH CIIY>KUT OCHOBOH JUisl )OPMUPOBAHUSI MUPOBO33PEHHUS O0YHAIOIIETOCs, €ro
MPE/ICTaBICHUA O MaTepuajbHOM €IMHCTBE MHUpPA, BAXHYIO POJIb HUIPaOT (HOpMHUpyeMble
XUMUEN TPeICTABICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00 IBOJIIOIIMHU BEIIECTB B MPUPOJIE,
0 MyTSAX peuieHus Io0albHbIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HYHEPTreTUYECKOM, MUIIEBON U IKOJIOTHYECKONU O€30ITaCHOCTH, MPOOIEM 3PABOOXPAHEHUS.

N3yueHne XuMuu:

CIOCOOCTBYET peanu3alii BO3MOXHOCTEH /111 caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYPhI
JUYHOCTH, €€ 0011eH U GYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHKE MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB WX  CaMOCTOSITEIbHOM  y4eOHOM  JeATEIbHOCTH, OJKCHEPUMEHTAIbHBIX U
UCCJIEIOBAaTEIbCKUX yMEHHUM, HEOOXOIMMBIX KaK B TOBCEIHEBHOW JKU3HU, TaK U B
npodeccuoHaIbHON e TEIHHOCTH;

3HAKOMUT CO CHeUUu(PUKOW HAy4YHOTO MBIIUICHUS], 3aKJIaJIbIBAET OCHOBBI IE€JIOCTHOTO
B3[VISiJa Ha €IMHCTBO MPHUPOABI M YEJIIOBEKA, SBIAETCS OTBETCTBEHHBIM JTalloOM B
GbopMUPOBAHUY €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00yUYaOIIUXCS;

CIIOCOOCTBYeT (POPMHPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K ©CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPHUPONIE, K YEIOBEKY, BHOCHUT CBOM BKJIAJ B DJKOJIOTHYECKOE OOpa3oBaHHE
00yJaronuxcs.

Jlanuble HampaBiieHUs] B OOyYE€HUH XUMHH OO0ECTIEUMBAIOTCS CIENU(PUKON COJepKaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS TMEJarorMueckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOI1 HAYKW XMMHH HA OMIPENCIEHHOM dTare e€ pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro OOpa30BaHHS OPUEHTHPOBAH HAa OCBOCHUE
00y4arOIMUMHUCS CUCTEMBI TIEPBOHAYAIBHBIX MOHSATUNA XUMUU, OCHOB HEOPTAHUYECKONW XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX MOHSATUN OPTraHUYECKON XUMUMU.

CTpyKrypa cozepKaHus IPOrpaMMBbl 110 XMMUH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
nogxona k e€ msydenuro. ConepxaHue CKIAAbIBACTCS M3 CHCTEMbI MOHSITHH O XMMHYCCKOM
DIIEMEHTE W BEIIECTBE U CHUCTEMbI MOHATHUH O XHUMHYeCKoW peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIMIY MOCIEAOBATEIIBHOTO Pa3BUTHUsl 3HAHWI HA OCHOBE
TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuognueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHHU;

— YYEHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— IIpeICTaBICHUN 00 AMEKTPOITUTHUECCKON JUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMATPHUBAIOTCS HA OCHOBE AMIIMPUYECKH MOMYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS TMOCJENOBATEIHHO OT OJHOTO YPOBHS K JPYyromy,
BBITIONHAS (DYHKIIMU OOBSICHEHUS U TPOTHO3UPOBAHMSI CBOWCTB, CTPOCHUS M BO3MOXKHOCTEU
MPAKTUYECKOTO0 MPUMEHEHHUS ¥ IOTYYECHUSI U3Yy4aeMbIX BEUIECTB.

OcBoeHHe MPOrpamMMbl [0 XUMHH CIOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHAS O
XUMHUYECKOM COCTABIISIIONIECH HAy4YHOW KApTUHBI MHUpa B JIOTMKE €€ CUCTEMHOW MPHUPOJIBI,



[EHHOCTHOTO OTHOILICHUS K HAyYHOMY 3HAHUIO U METO/IaM MO3HaHMs B Hayke. M3yuenne xumuu
IPOUCXOAUT C TMPUBICYCHUEM 3HAHUW M3 paHEe M3YUYCHHbIX YYEOHBIX IPEIMETOB:
«Oxkpyxarouuii Mmup», «buonorus. 5—7 knaccb» U «Pu3zuKa. 7 Ki1acey.

[Tpu n3ydyeHnn XuMuu NPOUCXOAUT GOPMUPOBAHUE 3HAHUM OCHOB XUMUYECKON HayKU Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKOM IESITEIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI. 3ajlaya y4eOHOro MpelMeTa COCTOUT B (hOpPMUPOBAHUU
CHUCTEMbl XMMHUYECKUX 3HAHUN — BaKHEHIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUM, JOCTYMHBIX OOOOIIEHUA MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUH K HAyYHBIM METOAAaM MO3HAHUS IPU U3YUYEHUH BEIECTB U XUMUYECKUX PEaAKIIHi,
B (OpPMHUpPOBAHMU M PA3BUTUM [IO3HABATENBHBIX YMEHUH M UX MPUMEHEHUU B Yy4eOHO-
MO03HABATEILHOM U Y4EOHO-UCCIIEI0BATENbCKON IESITEIbBHOCTH, OCBOCHUH MTPaBUi O€3011aCHOTO
oOpaleHus ¢ BEIIeCTBAMHU B MMOBCETHEBHOM KU3HHU.

[Ipy M3y4yeHUM XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS BaXKHOE 3HAUCHUE
npUOOpENH TaKue 1ed, KaK:

— (popMupOBaHKE MHTEIUIEKTYaIbHO PAa3BUTON JMYHOCTU, TOTOBOM K caMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEILHOMY MPUHATUIO PEIICHHM, CIHOCOOHON aJanTUpOBaThCA K
OBICTPO MEHSIIOUTUMCS YCIOBUSM >KU3HU;

— HamnpaBJIEHHOCTh OOy4YEHHUS Ha CHUCTEMaTHYEeCKOe MpHOOIIEeHHEe OO0yJaloluXxcs K
CaMOCTOSITEJIBHOW  MO3HABATEIIbHOW  JICATENBHOCTH, HAyYHbIM  METOJAaM  IO3HAHUS,
(bOpMUPYIOIIMM MOTHUBAIIMIO U pa3BUTHE CTOCOOHOCTEN K XUMUMU;

— o0ecrie4yeHne YCJIOBUHM, CIOCOOCTBYIOIIMX MNPHOOPETEHUI0 OOYyYarOIIMMUCS OIbITa
Pa3HOOOpa3HON NEeATeTbHOCTH, TTO3HAHUS U CAMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIINH ), UMEIOIIUX YHUBEPCAIBHOE 3HAUCHUE I PA3JIMYHbIX BUJIOB JEATEIBHOCTH;

— gopmupoBanue o01Iel GYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHONU TPAMOTHOCTH, B TOM
quciie YMEHUN OOBSICHATH U OICHUBAThH SIBJICHUS OKPYXKAIOLIEro MHUpa, UCIOJIb3ys 3HAHUS U
OTBIT, TOJYYEHHbIC MPU H3YYEHUU XHUMHH, TPUMEHATH HX TPHU pPEIIeHHH TpolsiieM B
MOBCEIHEBHOM )KU3HU U TPYAOBOU AECATEIbHOCTH;

— (opMupoBaHHE y 00yJaIOIUXCS TYMAaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS [IEHHOCTH
XUMUYECKUX 3HAHHUM NJis1 BHIPAOOTKHU SKOJIOTMYECKHU IEJIeCO00Pa3HOT0 MOBEECHUS B OBITY U
TPYAOBOM NESITENBHOCTU B LIEJISIX COXPAHEHUSI CBOETO 3J0POBbSI M OKPYXAIOIIEH MPUPOAHOM
Cpensl;

— pa3BUTHE MOTHBAIMM K OOYyYEHHMIO, CIIOCOOHOCTE K CAMOKOHTPOJIO H
CaMOBOCITMTAaHUIO HAa OCHOBE YCBOCHHMsS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABIECHHOCTH JaJIbHEHUIIEro 00yUeHuUs.

OO01iee 4nCiI0O 4acoB, OTBENEHHBIX I 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 4aca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHa4aIbHBIE XMMHUYECKHE TOHATHS

[Ipeamer xumuu. Ponp XUMHUM B KW3HU 4YellOBeKa. XWMUS B CHUCTEME HayK. Tena u
BellecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPErarHOE COCTOsSHME BemecTB. [loHsATHE O
MeToJIaX MO3HaHus B XUMHUH. UucThie BemecTBa U cMecu. CriocoObl pa3ieNieHus: CMecei.

ATOMBI M MOJEKYJbl. XHUMUYECKUE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.
[IpocThie U COXKHBIE BeeCTBA. ATOMHO-MOJIEKYISIPHOE YUECHHUE.

Xumuueckass Qopmyna. BaleHTHOCTh arOMOB XUMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA ~ cocTraBa BemecTB. OTHocuTenbHas aroMHas wacca. OTHocuTenbHas
MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMUYECKOTO AJIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Mosb. MonsipHass Mmacca. B3anMOCBsI3b KOJIMUECTBA, MACCHI U
Yuclia CTPYKTYPHBIX €IMHMUII BelecTBa. Pacuérel mo hopmysiaM XuMHUYECKUX COCTUHEHHM.

@u3N4eCcKue U XUMHUYECKHE SBICHUS. XUMHUYECKas pPeakius W €€ NMpU3HAKHU. 3aKOH
COXpaHEHUs MacChl BEHIECTB. XHUMHUUYeckue ypaBHeHUs. Kiaccuduxanumss XUMHUYECKHUX
peakiuil (coequHeHus, pa3ioKeHHs, 3aMeIIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCY/NOH, MpaBUiaMu pabOThl B JIADOpAaTOPUU U MPUEMAMHU
oOpareHus: ¢ J1abopaTopHbIM 000PY/IOBaHUEM, H3yYeHHE U ONMHCcaHue (PU3NYECKUX CBOWCTB
00pa3iioB HEOPraHUYECKUX BEIIEeCTB, HaOMIoneHne (Quianyeckux (IJIaBICHHE BOCKA, TasHUE
JbJa, paCTUpAaHUE caxapa B CTYIKE, KUIIEHUE U KOHJCHCAIUS BOJbI) 1 XUMUYECKUX (TOpeHUE
CBEYM, MPOKAJTUBAHWE MEIHOM MPOBOJIOKU, B3aUMOJICUCTBHE MeJla C KHCJIOTOW) SIBICHUH,
HAOJIOZICHUE U OMKMCAHKE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKINil (pa3yiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KUCIOTHI C XJIOpHAOM Oapusi, paszioxkeHue ruapokcuaa meau (II)
IIpY HarpeBaHUM, B3aUMOJICUCTBHE Kene3a ¢ pacTBopoM coiu menu (1), uzyuenue cnocoOoB
pasneneHus CMeceil: ¢ IMOMOIIbI0 MarHuTa, (UILTPOBAHWE, BHIIAPUBAHUE, IUCTUILIALIMS,
xpomarorpadusi, TMPOBEICHHE OUYMCTKH IIOBAPEHHOW COJNM, HAOMIOACHUE U OIMCaHUue
pe3yabTaTOB MPOBEAECHHUS OIIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMs] MAcChl, CO3/1aHUE
MoJieNiel MOJIeKyJ (I1apOCTEP>KHEBBIX ).

BaxHellnne npeacTaBUTeId HEOPraHUYECKUX BELeCTB

Bo3nyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kuciaopon — 35eMEHT M MPOCTOE BELIECTBO.
Haxoxnenne xucimopona B Tpuponae, (puanyeckue U XUMHUYECKHE CBOWMCTBA (peakiuu
ropenusi). Oxcunbl. [lpumenenue xkuciopona. CrocoObl TMOMy4YEHUST KHUCIOpoIa B
JabopaTtopuu U MPOMBITIUIEHHOCTH. KpyroBopot kucioposa B mpupoe. O30H — ajioTporiHas
MoaudUKaIUs KUCIOPO/Ia.

TeroBoit >PPekT XUMHUYECKOW peakiud, TEPMOXUMHUYECKHUE YypaBHEHHUS, JK30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: Yrojib M METaH. 3arpsi3HEHUE BO31yXa, YCHICHHUE
napHUKOBOTO A deKTa, pa3pylnieHrne 030HOBOTO CIIOSL.

Bomopon — smeMeHT M mpocToe BemecTBo. HaxoxaeHnue Boaopoaa B NIPUPOIE,
bu3nUecKre U XUMUYECKHUE CBONCTBA, MPUMEHEHHE, CTIOCOOBI MoTy4eHusl. KHucIoThl U comu.

MonspHblii 00bEM 1a30B. Pacy€Thl M0 XUMUUECKUM YPABHEHHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopsl. HaceimeHusie u
HEHACBIIIEHHbIE PAaCcTBOPHI. PacTBOpUMOCTH BewlecTB B Bojae. MaccoBasi 10sl BELIECTBA B
pacTtBope. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHUs. Pollb pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopor Bojbl B MpUpoje. 3arpsa3HEeHUE MPUPOIHBIX BoA. OxpaHa M OYMCTKA
IIPUPOIHBIX BO/I.

Knaccudukarus neopranmdeckux coenuuHenuit. Oxkcuawl. Kiaccudukarys OKCHIOB:
conmeobpasytome  (OCHOBHBIC, KHCIOTHBIC, aM(oOTepHBIE) U  HEcoJieoOpasyrolue.
Homenkiarypa oxcupoB. dusznueckue M XUMHUYECKHE CBOWCTBA OKCcHAOB. llomyuenue
OKCHJIOB.

OcnoBanus. Kiaccudukanus ocHOBaHWiA: MIETOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiiarypa ocHoBaHuil. PU3NYECKHE U XMMHYECKUE CBOMCTBAa OCHOBaHuM. llomyueHue
OCHOBAHUMU.

Kucnotsl. Kmaccudukanus kucnor. Homenknarypa kucinot. usndyeckre 1 XUuMAYECKHE
cBoiicTBa KucIOT. Pan aktuBHocTr MetaiuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiarypa coneil. dusznueckue U XxuMuueckue cBoiictBa coneil. [lomyuenue
COJIEH.



['eHeTnyeckas CBS3b MEXKAY KIaCCaMU HEOPraHUYECKUX COCIUHECHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OMpE/IeNICHUE COJIep KaHusl KUCTIOpoa B BO3IyXe, MOJyUYeHHe, COOUpaHue,
pacro3HaBaHWE W M3yYE€HHE CBONCTB KHCIOpOjAa, HAOMIOJIEHHWE B3aUMOJIECHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHUS M TIPEKpaIlleHUs TopeHus (TIoyKapa), 03HAKOMJICHUE C
o0pa3laMi OKCHJIOB M OIMCaHWE WX CBOMCTB, IMOJyYCHHE, COOMpaHHUE, pacro3HaBaHUE U
H3y4YeHHE CBOWCTB BOJOpojAa (TOpeHHe), B3auMOACHCTBHE Bojopoaa ¢ okcujaom meau (II)
(BO3MOXKHO  HCIIOJIb30BaHHWE  BHJICOMAaTepHajoB), HaOMIONEHUE  O00pa3lloB  BEIIECTB
KOJINYECTBOM | MOJIb, MCCJIEIOBaHHUE OCOOCHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3IUYHOMN
pacTBOPUMOCTBIO, MPUTOTOBICHHE PAacTBOPOB C  OMNPEACIEHHOM MacCoBOM  JoJIeH
PacTBOPEHHOIO BEIIECTBA, B3aMMOCHCTBHE BOJbI C MeTallaMd (HAaTpUEM U KaJIbI[UEM)
(BO3MOXXHO HCITOJIb30BAaHHUE BHEOMATEPHUAIIOB), MCCIIEIOBaHHE OOpa3IlOB HEOPraHMYECKHUX
BEILIECTB Pa3JIMYHBIX KJIACCOB, HAOMIOACHNE M3MEHEHHUS OKPACKH HWHJIMKAaTOPOB B PacTBOpax
KHCJIOT M IIejouel, u3zydeHue B3aummojneictBus okcuaa meau (II) ¢ pacTtBopom cepHoit
KUCJIOTBI, KHCIIOT C METaJJlaMH, PEaKIui HeWTpaau3alyu, IOJIy4YeHUE HEePACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHWE OJHOTO METajUla JAPYTMM W3 PaCTBOpA COJIM, PEUICHHUE
AKCIEPUMEHTAJIBHBIX 3aJ1a4 10 TeMe «BaxkHeime Kiacchl HEOPraHU4E€CKUX COCAMHECHUI.

Iepuonuveckuii 3akoH u Ilepuoauyeckas cucrema xumudeckux djaemenTos 1. U.
MeHngeJieeBa. Crpoenne aTOMOB. XuMnueckas CBAI3b. OKHuCIUTEIBHO-
BOCCTAHOBHUTEJbHbIC PEAKIIUU

[lepBble MOMBITKH KJIACCH(PHUKAIMU XUMHUUYECKHUX OdJIeMeHTOB. I[loHsTHEe O Trpymmax
CXOIHBIX JJIEMEHTOB (IEIOYHBIC M IIEJIOYHO3EMENIbHBIE METaJUIbl, TaJOT€Hbl, WHEPTHHIC
rasbl). JIEMEHTHI, KOTOpbIE 00pa3yoT aM(pOTepHBIC OKCHUIBI M THUIPOKCH/IBI.

[Tepnognueckuii 3akoH. llepuoguueckass cucrema XuMHYeCKHX djieMeHTOB [J[. U.
MenneneeBa. KopoTkonepuonnas u JiuHHOINEepuoaHas ¢opMmbl [leprognyueckoid CUCTEMBI
xumuueckux anemeHTtoB Jl. U. MenneneeBa. Ilepuonast m rpynmbl. PU3HUECKUNA CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB IIEPHUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sjaep. HM3zorombl. OnekTponbl. CrpoeHue
AIIGKTPOHHBIX 000J704YeKk aroMoB mepBeIX 20 XuMHUYecKux djeMeHToB Ilepuogmdeckoit
cuctemsl JI. . MenneneeBa. XapakTeprCTUKa XUMHUYECKOTO 3JIEMEHTA MO €T0 MOJIOKECHUIO B
[Iepuonnueckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Paiyca aTOMOB XMMHUUYECKHUX AJIEMEHTOB, METAJUTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO TPYyIIaM U IIEPUOJIaM.

3navyenue [lepuoanmyeckoro 3akona u Ileproanueckoit CUCTEMbBI XUMHUYECKUX JIEMEHTOB
JUIS pa3BUTHS Hayku U nipakTuku. Jl. 1. MenneneeB — yu€HbIi U rpa)KJaHVH.

XUMHUYECKasd CBSI3b. KoBanenrtHas (mossipHas u HEToJIsIpHAas ) CBSI3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenb okuciieHus. OKHCIMTEILHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl
OKHCJICHUSA U BOCCTaHOBIEHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4deHne oOpasIoB BEIIECTB META/UIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCH]IA
[IMHKA C paCTBOPaMH KHCJIOT U IIEJI0YEH, MPOBEICHUE OMNBITOB, UIUTIOCTPUPYIOIIUX TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUi (TOPEHUE, PEaKIIMK Pa3I0KEHUs, COCTUHCHHMS ).

Mesxcnpeomemmuvnie ceazu

Peanuzaiysi MEXIPEIMETHBIX CBSI3€HM NPU M3YUYCHUN XMMHUH B 8 KJIACCE OCYIIECTBISAETCS
Yyepe3 WCIIOJIb30BaHUE KakK OOIUX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHH,
ABJISFOIIUXCS CHCTEMHBIMU JUISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSATUSA: HAyYHBIH (DAKT, TUIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KIacCHU(UKAIUsi, ICePUOJAMYHOCTh,  HAOMIOACHUE,  AKCIICPUMECHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, MOJEIb, SIBIICHUE.

@dusuka: marepus, aroM, OJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIbI,
PaMOAaKTHBHOCTh, MOJIEKYJa, JJCKTPUYECKUN 3apsll, BEIIECTBO, TEI0, 00BEM, arperarHoe
COCTOSTHHE BEIECTBA, ra3, (PM3NYSCKUE BEIIMUMHBI, SIUHUIBI H3MEPEHUsI, KOCMOC, IIJIaHETHI,
3BE3161, ComHILE.

buonorus: dotocunTes, npixanue, onocdepa.

[eorpadusi: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE TMOPOABI, IMOJIE3HbBIE
VCKOIIA€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

Ilepuonnueckunn 3akoH. Ilepuommueckas cucrema Xumuyeckux oaviemMeHtoB J[. H.
Menneneea. CtpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWMCTB XUMHUYECKHX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAJWS, KaJbLHS U UX COCIUHEHUN B COOTBETCTBHUH C
MOJIOKEHUEM AJ1EMEHTOB B [leproanyeckoi cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMHUYECKOW CBS3U. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOWCTB BEILIECTBA OT TUIA KPHUCTAJUIMYECKOW PEIIETKHM U BUJA XUMUYECKOU
CBA3U.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIEeCTB. XUMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSIINXCA K Pa3JIMYHbIM KJIaCCaM HEOPraHMYECKUX COCAUHEHUN, TeHETUYECKAs
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanust XuMru4ecKuX peakiiyili Mo pa3IudHbIM MpU3HaKaM (IO YUCIIy U COCTaBy
YYaCTBYIOIUX B PEAKIUMU BEUIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 U3MEHEHHIO CTeleHEeH
OKHUCJICHUSI XUMUYECKUX AJIEMEHTOB, 10 00paTUMOCTH, MO0 YYaCTHIO Karajiu3aropa). DK30- U
SHAOTEPMHUUYECKHUE PEAKIIUH, TEPMOXUMUUYECKUE YPABHEHNUS.

[TonsiTue 0 ckopocT XUMUUYEcKol peakuuu. [loHaTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsATHE O TOMOTEHHBIX M TETEPOreHHbIX peakuusx. I[loHsTue o
karanuse. lloHATHE O XuUMHYeCKOM paBHOBecHH. DaAKTOpBI, BIHSIOIIME HA CKOPOCTh
XUMUYECKOW PEAKIIUU U MOJIOKEHNE XUMUUECKOTO PAaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMK, DJIEKTPOHHBIA OallaHC OKHUCIUTEIHHO-
BOCCTaHOBUTENBbHOU peakiuu. CoCTaBICHUE YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCTIONB30BAaHUEM METO/Ia AIIEKTPOHHOTO OajaHca.

Teopus 3IEKTPOIUTHUECKON TUCCOUUAIMU. DNEKTPOIUTHI U HEANEKTPOJIUTHI. KaTHoHBI,
aHUOHBI. MexaHu3M JUCCOLMALMM BEIIECTB C PAa3IUYHBIMH BHAAMU XHUMHYECKON CBSI3H.
Crenenb qucconuanuu. CuiabHbIC U cIa0ble IEKTPOJIUTHI.

Peakiiuun noHHOro oOMeHa. YCIIOBUS MPOTEKaHUS peakiuii HOHHOTO 0OMEHa, MOJIHBIE U
COKpAaIllEHHbIE HOHHBIE YpaBHEHUS peakiui. CBOICTBAa KUCIOT, OCHOBAaHUW U COJIEN B CBETE
MpE/ICTaBICHUA 00 AIIEKTPOIUTHYECKOM aucconuanuu. KadecTBeHHbIE peakiuu Ha HOHBI.
[ToHsiTHE O TUAPOIU3E COJEH.

Xumuueckuit IKCnepumenn:

O3HAKOMJIEHUE C MOZEISMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB —
METaJUIOB W HeMmeTauioB (Tpadura W anmasza), CIOXKHBIX BEHIECTB (XJIOpUja HATpus),
VCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUUYECKOM PEaKUHUH OT BO3LAECHUCTBHUS PAa3JIMYHBIX
(bakTopoB, HCCIEIOBAHKE IIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MpoIlecca AUCCOIUAINN
KHUCIIOT, IIeJIoue U cosie (BO3MOXKHO HCIIONBh30BAaHUE BHUJICO MaTE€pUajioB), MPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKIMl MIOHHOTO oOMeHa (0O0pa3oBaHUe
OocajJka, BBIJIETICHUE Tra3a, 0Opa30BaHHWE BOJbI), OMNBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX PEaKLHil (TOpEHHUE, PEAKIIUU PA3JIOKEHUS, COETMHEHUS),
pacro3HaBaHHE€ HEOPTaHMYECKUX BEIIECTB C MOMOIIbIO KAaYE€CTBEHHBIX PEAKIWU HA HOHBI,
pelIeHNe SKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTanibl 1 UX coeIMHEHUS

OOmiast xapakTepucTHKa TaloreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
creneHu okucienus. CtpoeHue u (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB.
XHWMUYECKUE CBOWCTBA Ha MPUMEpPE XJIOpa (B3aMMOIEUCTBUE C METAUlaMHU, HEMETaJIaMH,
nienoyaMu). XiopoBoaopon. ConsiHas KUCIOTa, XUMHYECKHE CBOWMCTBA, TMOJYyYECHHUE,
IpUMEHEHHE. JlelicTBHE XJjopa MW XJIOPOBOAOPOJA HA OpraHu3M 4esloBeKa. Baxueimue
XJIOPUJIBI U X HAXOKJIECHUE B IPUPOJIC.

OO6mast xapakrepucTrka 3eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHbIe cTereHu okucieHus. CTpoeHne u PU3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOPO/Ia M CePhl. AIIIOTPOTTHBIE MOIU(DUKAIIUN KUCIOPOAA U Cepbl. XUMUYECKHE CBOMCTBA
ceprl. CepoBofopofl, CTpoeHue, GU3HMUECKUe U XUMHUUYECKUe cBoMcTBAa. OKCHIBI CEpPhl Kak
MPEICTaBUTENIA KUCIOTHBIX OKCHI0B. CepHasi KUCIOTa, (U3NIECKUE M XUMUYECKHUE CBOMCTBA
(oOmme Kak TpenCcTaBUTENS Kiacca KUCIOT W cHerupuyeckre). XUMUYECKUE PeaKIuw,
JeXalue B OCHOBE MPOMBIIIIEHHOTO Croco0a MOMydeHusi cepHoil Kuciotel. [Ipumenenue
cepHoil kucnoTbl. CoOnM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs pEeaKIus Ha CylIb(ar-uoH.
Haxoxnenue cepel U €€ COeAMHEHUN B NPUPOJC. XUMHUUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH



Cpelbl COENMHEHMSIMU Cepbl (KUCJIOTHBIE JAOXKIM, 3arps3HEHUE BO3AyXa U BOJOEMOB),
CrocoObl €ro MPeJOTBPAILECHUS.

OOmiast xapakTepucTuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHHUA. A30T, paclnpocTpaHeHUE B mpupone, (pusnyeckue u
xuMudeckue cBoiictBa. KpyroBopor azora B mpupoae. AMMHAK, ero (U3MYECKUE U
XUMUYECKHE CBOWCTBA, MoiydeHue U npumeHeHue. Conu aMMOHHMs, MX (PU3MYECKHE U
XUMUYECKHUE CBOMCTBA, mpuMeHeHue. KadecTBeHHas peakidsi Ha MOHbI aMMOHHS. A30THas
KHCIIOTa, €€ Mojy4yeHue, (Gu3nuecKkue U XUMMUYEeCKHe CBOMCTBA (0OIIME KaK MpEeACTaBUTENS
KJlacca KHUCIIOT U crnenuduyeckue). Mcnoib30BaHre HUTPATOB U COJIEM aMMOHHUS B KaueCTBE
MUHEpaIbHBIX yAOOpeHUN. XMMHUUYECKOEe 3arpsi3HEHHE OKpPYXKAIOIIEH Cpellbl COeNUHEHUSIMU
a3oTa (KUCJIOTHBIE [IOKIW, 3arpsi3HEHHE BO3JyXa, IMOYBbl W BOmoEMOB). Docdop,
alorponiHeie  Monudukanuu Qocdopa, Guznueckue MW XUMHUYECKHEe cBoMcTBa. OKcua
dbochopa (V) u dbocdopnHas kuciora, GU3NUECKHEe U XUMHUUYECKHE CBOWCTBA, MOJyUYCHHE.
Hcnonb3oBanue ¢pochatoB B KaueCcTBE MUHEPAIbHBIX YIOOPEHUN.

OO6mast xapakrepucTthka 37eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCICHUS. YTIEPOl, aJUIOTPONHbIE MOAU(DUKALIMK, PACTIPOCTPAaHEHHUE
B Inpupojae, (u3nuecKkue MU XUMHuUeckue cBoicTBa. AncopOuusa. Kpyroopor ymiepona B
npuponae. OKcHabl yriepoja, ux pu3nyeckue U XMMUYECKUE CBOWCTBA, JIEHCTBUE HA YKUBbBIE
OpraHU3Mbl, MOTYYECHUE U MPUMEHEHUE. DKOJIOTUYECKUE MPOOJIEMBI, CBA3aHHBIE C OKCHJIOM
yriepoza (IV), rumnoresa 100a1bHOTO MOTEIUICHHS KIMMaTa, TaPHUKOBBIA 9 QeKT. YrospHas
KHUCIIOTa M €€ COJM, UX (PU3NYeCKre U XUMUYECKHE CBOMCTBA, MOJYyUYEHUE U MPUMEHEHUE.
KauecTBeHnHas peakiusi Ha kKapOoHaT-HOHBI. Vcrionb3oBaHue Kap6OHaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHauaIbHBIC MOHATHUA 00 OPTAHMYECKUX BEIIECTBAX KaK O COCAUHEHUSX YIIepoja
(MeTaH, 9TaH, AITWIEH, alleTWUJICH, JTaHOJ], IIUIEPUH, YKCycHas kucinorta). Ilpupomnbie
WUCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPHUPOIHBIN Ta3, He(PTh), MPOMYKTH UX MEpepadOTKH
(6eH3uH), WX poJIb B OBITY U MPOMBINIICHHOCTH. [IOHSATHE O OHOJOTHYECKH BaXKHBIX
BEIIECTBAX: XHpax, OelKax, yrieBojaXx — M UX POJIM B >KU3HU 4YeloBeka. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usmyeckue M XUMUYECKHE CBOMCTBA, IMOJYYCHHUE U MPUMEHEHHE.
Coeaunenusi kpemHusi B mnpupone. O6mue mnpencrabieHus o0 oxcuae kpemuus (IV) u
KpeMHueBor kuciore. CHUIUKAThl, WX HCIOJb30BAaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxneiimume cTpouTenbHbIE MaTepualbl: KepaMuka, CTEKJIO, IIEMEHT, OETOH, >Kele300€TOH.
[IpoGnembl 6€30MaCHOTO HKCIOJIB30BAHUSI CTPOUTEIBHBIX MAaTepUaioB B TOBCEAHEBHOM
KU3HH.

Xumuueckuii Ikcnepumenm:

U3y4eHHE 00pa3lioB HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCJIOTHI, TPOBEICHUE
Ka4eCTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIIOACHUE MTPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxkaronye GU3NYeCKue U XUMUIECKUE CBOMCTBA TAJIOTEHOB M UX COCIUHEHUM (BO3MOYKHO
UCIIOJIb30BAHUE BHUICOMATEPHAIIOB), O3HAKOMIIEHHE C 00pas3llaMu XJIOPHUAOB (TajJOreHUOB),
O3HAKOMJICHHE C oOpa3namMu cepbl U €€ COCIUHEHUSIMH (BO3MOXKHO HCIIOIh30BAHUE
BUJIEOMATEPUAJIOB), HaONIIOeHne Tpolecca OOyIIMBaHUA caxapa ToOj JEUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM KHCIOTHI, H3YYCHUE XUMHUYECKHX CBOMCTB pa30aBIECHHOM
CEepHOM KHUCJIOTHI, TPOBEJCHUE KAYeCTBEHHOW peaklud Ha cyabdar-uoH U HaOIoIeHue
npu3HaKa e€ MPOTEeKaHMsl, O3HAKOMJICHHE ¢ (PU3UYECKUMH CBOWCTBaMH a30Ta, ¢ocdopa u ux
COCNMMHEHNH (BO3MOXKHO WCIOJB30BaHUE BHIEOMATEPUATIOB), oOOpasllaMH a30THBIX U
dbochopHBIX ymoOpeHwmii, ToONydeHHe, COOMpaHHWe, pAcTo3HABaHWE W W3YYEHUE CBOWMCTB
aMMUaka, MPOBEICHNE KAaYECTBEHHBIX PEAKIIMH HA MOH aMMOHHUS U QocdaT-uoH U U3ydeHue
MPU3HAKOB MX NPOTEKAaHWS, B3aWMMOJECHCTBUE KOHLUECHTPUPOBAHHOW Aa30THOW KHCIIOTBI C
MebI0 (BOBMOKHO HCTIONH30BAaHUE BHICOMATEPUATIOB), M3YUYEHUE MOJICJICH KPUCTALTUYECKIX
pemérok anmMasza, rpadwurta, ¢yiepeHa, O3HAKOMJIEHHE C TMPOIECCOM anacopOIuu
PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIIIEM U YCTPOWCTBOM MPOTHBOTa3a, MOJyYeHUE,
coOupaHue, pacro3HaBaHWE W HW3YYCHHE CBOWCTB YIJIEKUCIOTO Ta3a, TMPOBEJCHUE
Ka4eCTBEHHBIX pEaKIui Ha KapOOHAT W CUJIMKAT-UOHBI M M3YYCHHE NPU3HAKOB UX
MPOTEKAHMs, O3HAKOMJIEHWE C MPOAYKIIMEH CHJIMKATHOM MPOMBIIIUICHHOCTH, pelIeHUe
HKCIIEPUMEHTATIBHBIX 33]1a4 10 TeMe « BakHeIe HeMeTallIbl U UX COSTUHEHUS.

MeTtasuiibl M MX COEMHEHUSA



OO6miass xapakTepUCTUKAa XUMHUYECKHUX DJJIEMEHTOB — METaUIOB Ha OCHOBAaHWUU HX
nojoxkenus: B llepuonuyeckon cucreMe xumuueckux snemeHToB . M. MenneneeBa u
crpoeHusi aroMoB. CTpoeHHE MeETaioB. Merajuinueckass CBA3b W METaJUIMYecKas
KPUCTAJJINYECKAsT PEHIETKA. DNEKTPOXUMHUYECKUN psifi HANpsHKEHUM MeTauioB. Dusnyeckue
U XMMHYECKHE CBOHCTBa MeTajuioB. OOmue crmocoObl monxydeHus MetaiioB. [loHstue o
KOPPO3WH METAJJIOB, OCHOBHBIE CITOCOOBI 3aIUThl MX OT Koppo3uu. CruiaBel (CTanb, YyTyH,
JIOPATFOMUHUM, OPOH3a) U UX MPUMEHEHUE B OBITY M IPOMBIIIIIICHHOCTH.

[Ilenounblie MeTauibl: TonokeHue B [leprnonnueckoil cucreMe XUMUYECKUX JIEMEHTOB
. WN. MeHnnaeneeBa, CTpOCHHME HUX AaTOMOB, HaxoxJeHHEe B Tmpupoae. Ddusnueckue u
XUMHUYECKHE CBOMCTBA (Ha mpumepe Harpus W Kajus). OKCUIBI U THUAPOKCHABI HATPHUS U
kaus. [[puymMeHeHune meaoYHbIX METAIIIIOB U UX COCIMHEHHUIA.

[llemoyHO3EMENBHBIE METAJUIBI MArHUW W KaJbLMK: TMOJIokeHue B llepuommyeckon
cucteMe xuMudeckux anemeHtoB J[. M. MenpaeneeBa, CTpoO€HUE MX aTOMOB, HAaXOXICHHE B
npupojae. PU3NYECKUe U1 XUMUYECKUE CBOMCTBA MarHus U Kajblivsa. BaxkHeime coenmHeHNs
KaJIbIUS (OKCHUI, TUIPOKCHU/I, COJIN). KECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHCHHUSI.

AmoMuHuii: nonoxenue B Ilepuonnueckord cucremMe xuMuueckux anemeHtoB JI. M.
MenpeneeBa, CTpO€HUE aroma, HaxXOXKAEHUE B Mpupoje. PUMYECKUE U XHUMHUYECKHE
CBOMCTBa amroMUHMS. AMDOTEepHBbIE CBONCTBA OKCH/IA M THIPOKCHIA A TFOMUHUSI.

Kenezo: monmoxenue B Ilepuogmueckoil cucrteMe XuMuueckux sieMeHToB JI. .
MenpeneeBa, CTpoeHUE aroma, HaxXOXACHHUE B Inpupoge. PuU3MYEeCKHUEe U XUMHUYECKHE
cBoiicTBa sxene3a. Oxcunbl, ruapokcunbl u comu xenesa (II) m xeneza (III), ux cocras,
CBOWCTBA U MOJIyYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMM METaJUIOB U CIUIABOB, UX (DU3MYECKUMU CBOWCTBAMH,
U3YYCHHE PE3yJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOIB30BAHUE BUICOMATEPHAIIOB),
0COOCGHHOCTEH B3aMMOJCUCTBUS OKCHJA KalbliMsl W HaTpusi C BOJAOM (BO3MOXKHO
UCIIOJIb30BAHUE BHUJICOMATEPHAIOB), HCCIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, Ipoliecca
TOpeHHs jKejie3a B KUCIOpoae (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPHAIIOB), MPU3HAKOB
IIPOTEKAHUs KaU€CTBEHHBIX PEAKIMi HA MOHBI: MarHus, KaJIbLKs, AJIFIOMUHUSA, IMHKA, XKeJe3a
(II) u xenesza (III), mequ (II), HaOnroneHre U onucaHue MPOIECCOB OKPAIIMBAHUS TUIAMEHH
MOHAMHU HATpHs, Kaluid U Kaiblusd (BO3MOXHO HCIOJIb30BaHUE BHUICOMATEPHAIIOB),
uccienoBanue aMm(GOTepHBIX CBOMCTB TUAPOKCH/IA AIFOMUHUS U TUJIPOKCHUIA IUHKA, pElICHUE
DKCIEPUMEHTAJIBHBIX 337a4 0 TeMe «BaxxHenmme MeTasuibl U UX COSAUHEHUSD).

XuMHus M OKpPY:KALIa"A cpeaa

BemectBa n Marepualibl B TOBCEIHEBHOM KU3HU YEJIOBEKA. be30macHoe ucnoib30BaHue
BEIIECTB MU XMMHUYECKHX peakinuii B ObITy. [lepBas momoimp Nmpu XUMHUYECKUX OXKOTaX H
OTPaBJICHUSX.

XUMUYECKOE  3arpsi3HEHUE  OKpyXKaromed cpenpl  (mpenenbHash — IOMYyCTUMAst
KOHIIEHTpanus BetiecTs, nanee — [1JIK). Ponb xuMuu B perieHnn 3K0I0rH4eCKux mpoosieM.

Xumuueckuii IKCnepumenm:

U3y4YEeHHE 00Pa3I[0B MaTepUaioB (CTEKIIO, CIIaBbl METAJLIOB, TIOJTUMEPHBIC MaTEPHAIIbI).

Mesxcnpeomemmnule ceasu

Peanuzanust MeXNIpeAMETHBIX CBS3€M IPU U3YUEHUH XUMHH B 9 Kilacce OCyLIECTBIISIETCS
Yyepe3 HCIOJIb30BAaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATHUI,
ABJISFOIIUXCS CHCTEMHBIMU JUIS1 OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: HAy4HBIH (DAKT, TUIOTE3a, 3aKOH, TEOpPHS,
aHaluW3, CHUHTE3, KJIacCH(pUKalus, TEPUOAUYHOCTh, HAOMIOACHHE,  OKCIECPUMEHT,
MOJICTTUPOBAHKUE, W3MEpPEHUE, MOJENb, SBJICHUE, TMMAPHUKOBBIM Ah(HEKT, TEXHOIOTHS,
MaTepUabl.

@dusuka: marepus, aroM, OJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHWJ], HU30TOIbI,
PaIUOAaKTUBHOCTh, MOJICKYJa, OJJIEKTPUYECKUUA 3apsll, IPOBOAHUKH, ITOJYNPOBOJHHUKH,
JUDIICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIECTBa, Tas3,
pacTBOp, PaCTBOPUMOCTh, KPHUCTAUIMYECKAs PEMIETKA, CIUIaBbl, (DU3NYECKHE BEITUUYUHBI,
€VMHULBI U3MEPEHHSI, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COMHIIE.

buonorus: gorocunTes, apixanue, Omocdepa, IKOCUCTEMa, MHUHEpPAIbHbIE YIOOpEeHMUS,
MHKPO3JIEMEHTBI, MAaKPO3JIEMEHThI, TUTATEIILHBIE BEIIECTBA.

[eorpadusi: armocepa, ruapocdepa, MHHEpATbl, TOPHBIE TMOPOABI, IOJIE3HBIC
VICKOIIaEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHL.



IINIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3yAbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO 00IIETro 0O0pa3zoBaHUs
JOCTUTAIOTCS B XO/l€ OOy4YeHUs] XUMUU B €IUHCTBE Yy4eOHOM U BOCHUTATEIbHOM
NESATEIbHOCTH B COOTBETCTBUM C TPATUIMOHHBIMH POCCHUHUCKMMHU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBWJIaMU U HOpPMaMu
MOBEICHUSI M CIIOCOOCTBYIOT IMpOIIECCaM CaMOIO3HAHUS, CaMOPA3BUTHSA U COLMAIM3AIUU
00y4Jaronuxcs.

JIMYHOCTHBIE pEe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOI MO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIMI U PaCIIMPEHUE OTBITA JIEATEILHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpMoTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOUIEHUSI K OTEUYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJIEJUIO, TTOHMMAaHMs 3HAYEHUs XUMHYECKOW HAyKH B JKM3HU COBPEMEHHOIO
o0111ecTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM MH(MOPMAIIMEl O MepeaoBbIX JOCTHKEHUAX U
OTKPBITUSX MUPOBOW U OTEUECTBEHHON XUMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaxJaaHCKOro BOCIIMTAHMS

MPENICTABIICHUS O COLUAIBHBIX HOpMax W MpaBUjIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, Y4YEOHO-
UCCIIEIOBAaTEIIbCKOM, TBOPYECKOM M IPYIMX BHAAX JCATEIBHOCTH, TOTOBHOCTU K
Pa3HOOOpa3HOW COBMECTHOM NEATETLHOCTH NMPU BBITOJHEHUU YYEOHBIX, MMO3HABATEIbHBIX
3a/1a4, BBIMOJHEHUH XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX IIPOEKTOB,
CTpEeMJICHHMSI K B3aMMOINOHMMAHMIO U B3aMMOIIOMOINM B TMpoIecce dTOoM ydeOHOoM
NESATEILHOCTH, TOTOBHOCTHU OLICHMBATh CBOE MOBEJACHHE M TMOCTYNKW CBOUX TOBApHUILEH C
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCJIECTBUI MMOCTYIKOB;

3) IEHHOCTH HAYYHOI0 MO3HAHMSL:

MHUPOBO33PEHYECKHE TPEJCTABICHUS O BEIIECTBE MW XUMHUYECKOM peakIuw,
COOTBETCTBYIOIIHE COBPEMECHHOMY YPOBHIO PasBHTHSI HAyKH M COCTABIISIIOLIMC OCHOBY JUIS
MOHUMAHUSl CYIIHOCTH HAyYHOW KapTUHBI MHpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHsI MPUPOJIbI, B3aUMOCBSI3AX YEJIOBEKa C MPUPOTHON Cpemoil, o
POJIM XMMHUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIE MOTHBBI, HANPABIICHHBIE HA TOJIYYCHHE HOBBIX 3HAHUU MO XUMUH,
HEOOXOINMBIC Il OOBSCHEHHsI HAONIONACMbIX IPOLECCOB M SIBICHHMH, MMO3HABATCIbHOM,
MHQOPMALMOHHON U YMTAaTeIbCKOH KYIBTYpbI, B TOM YHCIIC HABBIKOB CaMOCTOSTEIBbHOM
pabOThI ¢ y4EOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYyPOH, JOCTYIHBIMU TEXHHYCCKUMH
cpencTBaMu MHPOPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHIO U TO3HAHUIO, JTI0O003HATEIHHOCTh, TOTOBHOCTh U CITOCOOHOCTH K
caM0o00pa30BaHUI0, MPOEKTHOM M HCCIEAOBATEIBCKOM JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YEHUS B JabHEHIIIEM;

4) popMupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHUE I[IEHHOCTU KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 370POBBIM 00pa3 >KW3HH, OCO3HAHUE TOCIEICTBUA W HEMPHITHE BPETHBIX
MPUBBIUCK (YMOTPEOSICHUS aJKOTOJIsl, HAPKOTHUKOB, KypEeHUs), HEOOXOAMMOCTH COOIOIEHUS
mpaBuil 0€30MacHOCTH MpU OOpaIICHUH ¢ XMMHYECKUMU BEIIECTBAMU B OBITY U pealbHOMN
KU3HH,

S) TPyA0BOI0 BOCIIMTAHMS:

MHTEPEC K IPAKTHICCKOMY M3yUCHHIO POQECCHi U TpyAa pasInyHOIO pOjia, yBaXeHHUE
K TPyQy M pesyisTaraM TPYAOBOH JACATEIBHOCTH, B TOM 9YHCIE HA OCHOBE IPHMCHCHHUS
MPEIMETHBIX 3HAHWW 10 XUMHUH, OCO3HAHHBIM BBHIOOP WHAMBUAYAIHHOW TPACKTOPUHU
MPOAOHKEHHST 00pa30BaHUs C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, yCIenHoN mpodecCuoHaNbHON EATeTbHOCTH
U DPa3BUTUS HEOOXOAMMBIX YMEHHM, TOTOBHOCTH aJalTHPOBAThCS B MPOo(ecCHoHAITbHOU
cpexne;



6) PK0JIOTMYeCKOr0 BOCIIUTAHHUSA :

AKOJIOTMYECKH II€JIeCO00pa3HOEe OTHOIIEHHWE K MPUPOJEC KaK HCTOYHHMKY >KM3HHU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHMS, IOHMMaHWE IIEHHOCTH 3I0POBOTO U Oe30macHoro odpasza
JKW3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UUYECKOMY M TCHUXHYECKOMY
3JI0POBBIO, OCO3HAHUE IICHHOCTH COOJIFO/ICHUS TIPaBUJl OE30I1aCHOTO MMOBEICHUS TIPH padboTe ¢
BEIIICCTBAMU, & TAK)KE B CUTyallUSIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, MOJy4aeMble MPU U3YYCHUU XUMUHM, JJIS PEIICHUS
3a7la4, CBSI3aHHBIX C OKPYXKAIOLIEWM MNPUPOJHOW CpEaoM, MJisi TOBBIIICHHUS YpPOBHS
AKOJIOTMYECKOM KYJIBTYphI, OCO3HAHHS TJI00AJIBHOTO XapaKTepa JKOJIOTHYECKUX MpoOiIeM U
MyTed WX PEIICHUS MOCPEACTBOM METOJIOB XMMHHU, SKOJIOTHYECKOIO MBIIIJICHUS, YMEHUS
PYKOBOJCTBOBAThCS UM B IMO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJILHON MPAKTUKE.

METAIIPEJMETHBIE PE3VJIBTATHBI

B cocraBe meTampenMETHBIX PE3yJIbTaTOB BBIJCISIOT 3HAYMMBIC IS (OPMHUPOBAHUS
MHUPOBO33pEHHUS O0IIeHAayYHbIe MTOHATHS (3aKOH, TEOPHSs, IPUHIIUII, TUTIOTE3a, (DaKT, CUCTEMA,
MpoIece, JKCIEPUMEHT W JAPYyroe.), KOTOpble HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpEIMeTax M IO3BOJISIOT Ha OCHOBE 3HAHMM W3 ATUX MpeAMEeTOB (opMHUpOBaThH
MpeACTaBIEHUE O IIEJIOCTHON Hay4YHOU KapTUHE MUpPa, U YHUBEPCAIbHbIC YUCOHBIC JCHCTBUS
(mo3HaBaTebHbBIC, KOMMYHUKATUBHBIC,  PETYJISTUBHBIC), KOTOPBIE 00ecreuynBaroT
dbopMupoBaHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY IIIJAHUPOBAHMIO U OCYIIECTBICHHUIO
y4eOHOM eSITCILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJoruueckue aeicrBus:

YMEHHMSI HCHOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUM 3HAHMM:
pacKphIBaTh CMBIC XHUMHYECKHX IOHATUM (BBIACHATh HMX XapaKTEpHbIC IPU3HAKH,
yCTaHABJIMBaTh B3aMMOCBA3b C JAPYTMMH TOHATHSIMHM), HCMOJb30BAaTh TOHATUA IS
OOBSCHEHUSI OTACIbHBIX (DAaKTOB M SBIICHUH, BBHIOMpaTh OCHOBAaHHMS W KPUTECPUU IS
KJ1accu(UKAIM XUMHUYECKHUX BEIISCTB M XUMHYECKUX PEaKIui, YCTaHABIMBATh MIPUUUHHO-
CJICJICTBEHHBIC CBSI3M MEXKAY OOBEKTaMH H3Y4YEHHUS, CTPOUTH JIOTHYECKUE PACCYKJICHUS
(MHAYKTUBHBIC, TEAyKTUBHBIC, 110 aHAJIOTHH ), JIeJIaTh BEIBOJIBI U 3aKIIOYCHNS,

yMEHHUE IPUMEHSTh B IIPOIIECCE TTO3HAHMS MTOHATHS (ITPEAMETHBIC U METAIIPEAMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, MCIOJb3yeMble B XHMUHM, MPEOOPA30BBIBATH IITMPOKO
NPUMCHSIEMbIE B XUMHH MOJCIBHBIC TIPEACTABICHUS — XHMHYCCKHMH 3HaK (CHMBOII
DJIEMEHTA), XUMHUYecKas (opMyla M ypaBHEHHE XUMHUUYECKOW pEaKIuu — TPH PEIICHUU
y4eOHO-IT03HABATEIBHBIX 3a7a4, ¢ YU4ETOM AITHUX MOJEIbHBIX IPEACTABICHUN BBISBIATH U
XapaKTePU30BaTh CYIICCTBCHHBIC ITPU3HAKHA M3YIaEeMbIX OOBEKTOB — XMMHUYCCKUX BEIICCTB U
XUMHUYECKUX PEaKIi, BBISIBIATH OOIHE 3aKOHOMEPHOCTH, IPUYMHHO-CIICACTBEHHBIC CBSI3H
Y MPOTHUBOPEUHS B U3YyUaEMBbIX MpoOIeccax U SIBIICHUSX.

ba3oBble uccienoBarebLCKHe AeliCTBUA:

YMEHHE HUCMO0JIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHMS, a
TaKK€ B Ka4eCTBE OCHOBBI Il (DOPMHUPOBAHUS THIIOTE3bl IO IMPOBEPKE IMPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHHUIA;

MPUOOPETEHHUE OIbITA MO TIAHUPOBAHUIO, OPTaHU3aIMM W TPOBEICHUIO YUYEHHUECCKUX
AKCIIEPUMEHTOB, YMECHHUE HAOJIOIATh 32 XOJIOM ITPOIECcca, CaMOCTOSITEIIFHO MPOTrHO3UPOBATh
€ro pe3ynbTar, (opMyaupoBaTh O0OOIIEHHUS M BBIBOABI IO pE3yJIbTaTaM IPOBEIAEHHOTO
OTIBITA, MCCIICIOBAHMS, COCTABIIATh OTYET O MPOACIaHHON paboTe.

Pabora ¢ undgopmanmeii:

yMEHHUE BBIOWpaTh, AHAJIU3UPOBATh W HMHTEPIPETUPOBATH WH(OOPMAIMIO PaA3IAYHBIX
BUJIOB U (OPM TMPEACTABICHHS, TTOTy4aeMyl0 U3 Pa3HbIX MUCTOUYHUKOB (HAYYHO-TIOMYJISIpHAs
JUTEpaTypa XUMHUYECKOTO COJICpKaHUs, CIpaBOYHBIC TMMOCOOus, pecypchl HWHTepHeTa),
KPUTUYECKH OIEHNBATh TPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAITHIO;

yMEHHUE MPUMEHSTH Pa3InYHbIe METOMBI U 3aPOCHI IPH MOUCKE B 0TOOpe nHPOpMaIu
U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JIJIsi BHITIOJHEHUSI YIECOHBIX M MTO3HABATEIHHBIX
3a7a4  ONpEACIEHHOTO THIA, NPHOOpPEeTeHHe OmbiTa B  O0JaCTH  HMCIOJIb30BAHUS
WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH, OBJIAQJICHUE KYyJIbTYpOW AaKTUBHOTO
WCIIOJIb30BAHUS PA3IUYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSATEIHLHO BBHIOMPATH ONTUMAILHYIO



dbopMy npencrapieHuss MHOOPMAIIMK U UIUTFOCTPUPOBATH PEIIAeMble 3a/la4l HECJIOKHBIMU
CXE€MaMH, JuarpaMMaMu, IpyrumMu hopMaMu rpauku U UX KOMOMHAIUSMU;
yMEHHUE HUCIOJIb30BaTh U aHAIM3UPOBATH B Ipollecce y4eOHON M HUCCIeI0BaTeIbCKON
NEeATEIbHOCTH MHGOPMALIUI0 O BIUSHUM TPOMBIIUIEHHOCTH, CEIbCKOTO XO35iHCTBAa U
TPaHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOAHON CPEIbI.
KoMMyHHKATMBHBIE YHHBepPcaJibHbIe YYeOHbIe HeiCTBHSA:
yMEHHUSl 3a7aBaThb BONPOCHl (B XOoJe Juanora U (WJIM) JTUCKYCCHHU) IO CYIIECTBY
oOcyxx/1aeMoi TeMbl, (GOPMYIUPOBATh CBOMU MPEIIOKEHHUS] OTHOCUTEIHHO BBIMOIHEHUS
MPEIJIOKEHHOM 3a1a4;
YMEHUSl TMPEACTABIATh MOJYYSHHBIE pPE3Yy/bTaThl MO3HABATEIBHOWU JESTENIbHOCTU B
YCTHBIX M TMHCHbMEHHBIX TEKCTaxX; JeNaTh MPE3EHTAlMI0 PE3yJAbTaTOB BBINOJHEHUS
XUMHYECKOTO  JSKCIepUMEHTa (1aboparopHOro  ombiTa, JgaboparopHod  pabOThl 1O
HCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
yMEHUSI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIHHON U
UCCJIEI0BATEIbCKON JEATEIBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOoOJieM HAa OCHOBE Yu&Ta
oOIIIMX MHTEPECOB M COIVIaCOBaHMS MO3UIMI (00CYyXIeHHsl, 0OOMEH MHEHUSIMH, «MO3TOBbBIE
HITYPMbD», KOOPJMHAIIMS COBMECTHBIX JIEUCTBHM, ONpelnesieHue KPUTEPHEB IO OIECHKE
Ka4eCTBa BBITIOJHEHHOM paboThHI U IpyTHE).
PeryasiTuBHbIe YHUBEpPCcaJIbHbIE YUeOHbIe 1eliCTBUA:
YyMEHUE  CaMOCTOSITEJIBHO  OMNPEAeNATh  I[eJM  JICSITeNIbHOCTH,  IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJMUPOBATH U TPU  HEOOXOJUMOCTH  KOPPEKTUPOBATH  CBOIO
NEeSATEeIbHOCTh, BBIOMpAaTh Hambonee dPOEKTUBHBIE CIOCOOBI peHIeHUs YYEOHBIX U
MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEIIOKECHHBIN
QJITOPUTM JICUCTBUIM TPHU BBIMOJIHEHUH 3aJlaHU C Y4ETOM MOJTYYEHUSI HOBBIX 3HaHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSX, OICHUBATh COOTBETCTBUE MOIYYEHHOIO
pe3yabTara 3asBICHHOM 1€, YMEHHE MWCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
npearaeMbie B YCIOBUH 3aaHUH.
MNPEAMETHBIE PE3YJIBTATBI
B cocraBe mpeaMETHBIX pE3yJbTaTOB IO OCBOCHHUIO O0S3aTEIBHOTO CONEPIKaHUs,
YCTAaHOBJICHHOTO JaHHOW (enepanbHOil paboueld MporpaMMol, BBIAEISIOT: OCBOCHHbBIC
oOyJaroImMUMHCs Hay4HbIE 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUM, crenuduyueckue s
mpenIMeTHON 001acTh «XUMHMs», BUJBI EATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINHA, MPEeOOpPa30OBaHUI0 U TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYaIUsX.
K koniy oOyueHus: B 8 kiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTh CHOPMUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUH:
® PACKPBIBATh CMBICIT OCHOBHBIX XMMHYECKUX TMOHSATHUNA: aTOM, MOJICKYJIa, XUMUUECKUHN
DIIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJTHOPOJ/IHAs), BaJCHTHOCTh, OTHOCHUTENIbHAS aTOMHAs W MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpPHAas Macca, MaccoBas JOJsI XHUMHUYECKOTO
DIIEMEHTA B COEAMHEHHUH, MOJSPHBIM OO0BbEM, OKCHJ, KHCJIOTa, OCHOBaHHWE, COJb,
AIIEKTPOOTPULIATEIBHOCTh,  CTENEHb  OKHUCICHMS,  XUMHYECKas  peaxius,
KJaccu(ukanusi peakiuid: peakiui COSAMHEHUS, PEAKIUU PAa3JIOKECHHsS, PEaAKIINH
3aMEIeHUs], PEaKklu OOMEHa, 9K30- W HHAOTEPMHYECKHE PEaKIUd, TEIUIOBON
ahdexT peaknum, SAPO aroma, AICKTPOHHBIM CJIOM aToMa, aToOMHas OpOHUTallb,
paanyc aToMa, XMMHYECKasi CBsA3b, MOJSPHAS W HEMOJSpHAas KOBAJICHTHASI CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBasi JI0JIs BellecTBa (MIPOIICHTHAS
KOHIEHTpAlIKsI) B paCTBOPE;

® WULTIOCTPUPOBATh B3aUMOCBS3h OCHOBHBIX XUMHUYECKUX TOHATHA W TPUMEHSITH ITH
TIOHSTHS TIPH OMMCAHUU BEIIECTB M MX MPEBPAIICHMUIA;

® JICTIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [IJII COCTaBICHHS (OPMYa BEIIECTB U
YPAaBHEHUM XUMUYECKHUX PEAKIIUM;

® OTIPE/ICNIATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTENICHBb
OKHUCJICHHUSI JJIEMEHTOB B OWHApPHBIX COCAUHEHUSX, MPUHAMJICKHOCTh BEIIECTB K
OTpeACIEHHOMY KJIacCy COEAMHEHUuW 1o (opMmyrnaMm, BUJ XUMHUYECKOW CBS3H
(KoBaJIeHTHAsI U MOHHAS) B HEOPTAHUYECKUX COCTUHEHUSX;



epackpbiBaTh cMbica [lepuoanueckoro 3akona [{. M. MenneneeBa: 1eMOHCTPUPOBATh
NOHUMaHUE MEePUOINYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHX DJIEMEHTOB OT UX
noniokeHus B lleproanueckold cucTteme, 3aKOHOB COXpPAaHEHHUSI MacChl BEUIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUeHUsl, 3aKOHa ABOTapo;

®ONMKCHIBATh W XapaKTepu3oBaTh TaOnuuHylo Qopmy Ileprognueckoid cuUCTEMbI
XUMUYECKUX DJIEMEHTOB: Pa3jnyaTh MOHATHUS «IIaBHasl moAarpymmna (A-rpynmna)» u
«moboyHass noxarpymnmna (b-rpymnma)», manbie W OoNblIME TMEPUOIBI, COOTHOCHUTD
0003Ha4YeHMsI, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas cucreMa XUMUYECKUX
anemeHnToB JI. Y. MeHeneeBay ¢ YMCIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3aps] sijpa, oOIlee YuciIO dJIEKTPOHOB U
pacrpeniesieHue uX 1o 3JEKTPOHHBIM CIIOSIM);

e KJ1acCU(UIIMPOBATH XUMUYECKHUE IEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUUECKUE
peakiuu (1o YUCITY M COCTaBy YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY
dbdexry);

® XapaKTepu30BaTh (OMHUCHIBATh) OOIME XUMUYECKHE CBOMCTBA BEUIECTB Pa3JIUYHBIX
KJIACCOB, TMOJTBEPXKJasi ONHUCAHWE TMpPUMEpPaMU  MOJCKYISPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

® [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX Kau€CTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPALIEHUHN B PA3TUYHBIX YCIOBUSX;

® BEIUHCIIATh OTHOCUTEIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEHTa Mo (hopMysie COeUHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKIny;

® IPUMEHSTh OCHOBHBIC OTEPAIMHU MBICTUTEIBHONU JEATEILHOCTH — aHAJU3 U CUHTE3,
CpaBHEHHUE, 000011IeHre, CHCTEMAaTH3alINI0, KITaCCU(UKAIIUIO, BBISIBICHUE TPUUUHHO-
CJIEJICTBEHHBIX CBSA3EH — JJIsl M3YYEHUS! CBOWCTB BEIIECTB U XUMUYECKHX PEaAKIUH,
€CTECTBCHHO-HAYYHbIE ~ METOJbI  TMO3HaHUS —  HaONIOeHHWEe, U3MEpEHHUeE,
MOJIETTUPOBAHUE, FIKCIIEPUMEHT (peabHbII 1 MBICTICHHBIN);

eClIe/IOBaTh IMpaBUJIaM IIOJB30BAaHUS XUMHUYECKOM TMOCydOoW U J1abOpaTOPHBIM
0o0OpyI0BaHUEM, a TaK)Ke MpaBWJIaM OOpallleHUsl C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSIMA TIO  BBIMOJHEHUIO Ja0OpaTOpPHBIX XUMHUYECKHUX OIBITOB IO
MOJyYCHNI0 M COOMpPAaHHMIO Ta3000pa3sHbIX BELICCTB (BOZOPOJA M KHCIOPOA),
MPUTOTOBJICHUIO PACTBOPOB C OMNpPEACIEHHON MacCOBOM J0Jeil pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBaTb M  MPOBOAWTh XMUMHYECKHE OKCIIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB INENIOYEH M KHUCIOT C MOMOIIbI0 MHAUKATOPOB (JAKMYC,
dbenondranenn, METUIOPAHK U IPyTHE).

K xonIity oOyueHust B 9 kjacce mpeIMETHBIE pe3y/bTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxkaTb CHOPMUPOBAHHOCTH y OOYHAIOIINXCS YMEHUH:

® PACKPHIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSATHUN: XUMHUUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO, CIOXXKHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIHBHOCTD, CTETICHh OKUCIICHUS, XUMUYECKasl peaKIus,
XUMHUYECKasl CBSI3b, TETUIOBOM A((DEKT peakiuu, MOJib, MOJISIPHBIM 00BEM, pacTBOp,
DIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DICKTPOJIUTUYECKAsT JUCCOILMAIUSA, PEaKIUu
MOHHOTO OOMEHa, Karaau3arop, XUMHUYECKOe paBHOBECHE, OOpaTUMble W
HEOOpaTUMBbIC PEAKIIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIIMH, OKHCIUTENb,
BOCCTAHOBUTEb, OKHCJICHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPOINHs, aM(pOTEPHOCTH,
XUMUYECKasi CBsI3b (KOBaJIGHTHAs, HWOHHAS, METaJTUYecKas), KpUCTAJTMYeCKas
peméTka, KOppo3usi METAJUIOB, CIUIABhI, CKOPOCTh XUMHYECKOW PEAKITUH, MPEACIbHO
nomnyctumas konnentpanus [IJIK Bemecrtsa;

® WULTIOCTPUPOBATh B3aUMOCBS3h OCHOBHBIX XUMHUYECKUX TOHATUA W TPUMEHSITH ITH
TIOHSTHUS TIPH OMMCAHUU BEIIECTB M MX MPEBPAIIICHMUIA;

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

®OMpE/ICNATh BAJICHTHOCTh W CTENEHb OKUCICHUS XHUMHYECKUX DJIEMEHTOB B
COCIMHEHUSX Pa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCYy COEMMHEHUH 1Mo (HOopMysiaM, BHI XUMUUYECKON CBS3M (KOBaJEHTHAs, MOHHAS,
METaJUTMYeCKasi) B HEOPTaHMUYECKUX COCAMHEHHSX, 3aps]] MOHA 10 XUMHUYECKOU



dbopmyrie, xapakTep cpeibl B BOJHBIX pacTBOpaxX HEOPraHMYECKUX COCTUHEHUM, TUII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIch lleproanueckoro 3akona [[. Y. MenaeneeBa u 1eMOHCTPUPOBATH
€ro NOHMMAaHME: OMMUCHIBATh U XapaKTepu30BaTh TabnuuHyo ¢popmy [lepuonnueckoit
CUCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3iinyarh MOHATUS «IJaBHas mnoiarpymnmna (A-
rpynmna)» u «mnodouyHas mnoarpynmna (b-rpymma)», manbie W OOJBIINE MEPHOIBI,
COOTHOCUTh O0O0O3HAYEHUs, KOTOpble HMEIOTCS B TIEPUOAMYECKOM Talnuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHUX AJIIEMEHTOB (COCTaB
U 3apsja sApa, oOIIee YKCIIO AEKTPOHOB M PACHPENCICHHE UX 1O 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COCJIMHEHUM B Tpe/iesiaX MajblX MEPUOO0B U IIABHBIX MOATPYII C y4ETOM CTPOCHHUS
WX aTOMOB;

® KJ1acCU(UIIMPOBATH XUMUYECKHUE IEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUUECKUE
peakiuu (1o YUCIYy M COCTaBy YYacTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY
3¢ deKTy, M0 U3MEHEHHUIO CTENEHEH OKUCIICHUSI XMMUUECKUX 2JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME M crHenupuyYecKrue XHWMHUYECKHE CBOMCTBa
MPOCTHIX U CIIOKHBIX BELIECTB, MOJATBEPK/1as OMKUCAHUE MTPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN;

® COCTaBJISTh YPaBHEHUS AIICKTPOJIMTUUECKON TUCCOIMAIIMN KUCTIOT, IeJI0oUel U Cojei,
MOJIHBIE M COKpAIIEHHbIE YpPAaBHEHHS PEAKIUHA HOHHOTO OOMEHa, YpaBHEHHUS
peakiuii, TMOATBEP)KIAIOIIMX CYIICCTBOBAHUE T€HETHUYECKOW CBS3U  MEXIY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

® PACKPBIBATh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajaHca 3TUX PEeaKIuid;

® IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUSIX;

® BEIUKCIIATh OTHOCUTEIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEHTa Mo GhopMylie COeUHEHHS, MACCOBYIO JIOJIO BEIIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKIny;

ecoONIONaTh TMpaBUjia TMOJB30BAHUS XUMHUYECKOM TOCYIOW H  J1abOpaTopHBIM
o0OpyI0BaHUEM, a TaKXKe IpaBuja OOpalleHusi ¢ BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA ~TI0  BBITMIOJHEHUIO J1aO0OpPaTOpPHBIX XWMHUYECKHUX OIBITOB  IIO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aAMMHAaKa M YIJIEKUCIIOTO Ta3a);

® [IPOBO/IUTH PEAKIIUH, TOITBEPKAAIOIINE KaUeCTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOPUA-, OpOMUI-, MOIUI-, KapOoHatr-, (ocdar-,
CWIMKAT-, CyJIb(aT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHUS U HMOHBI H3YYECHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPaX HEOPTaHUYECKUX BEIICCTB;

® IPUMEHSTh OCHOBHBIC OTEPAIMH MBICIUTEIBHON JEATEIHLHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHUE, 0000IIeHne, CUCTEMATH3aIlMIO, BBISBICHUE PUUYUHHO-CIEICTBEHHBIX
CBA3€M — JUISI U3YUYEHHSI CBOMCTB BELIECTB U XMMUUYECKHX PEAKIUH, €CTECTBEHHO-
HAay4dHbIE METOJbI TO3HAHWS — HAOMIOJCHWE, W3MEpPEHUe, MOJEINPOBaHUE,
DKCIIEPUMEHT (peasbHbI 151 MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne DJIeKTpPOHHbBIe (LU (POBbHIE)
HanmMeHoBaHue pa3aesioB 1 TeM POrpaMMbl Konrpoabubie IpakTHuec
n/n Bceero o0pa3oBare/ibHbIE Pecypchl
padoTsI KHe padoThbl
Pazjeu 1. [lepBoHavyajibHble XUMHYECKHE TOHATHS
Xumusa — BakHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 . 5 2 bubaunoreka I{OK https://m.edsoo.ru/7f41837¢
MIPAKTUYECKOM eI TEIIbHOCTU YEIOBEKa
1.2 BemecTBa 1 XuMn4eckue peakiuu 15 1 bubnuotexa LIOK https://m.edsoo.ru/7f41837¢
Hroro no pasneny 20
Pa3nen 2. BaxknHeiilue npeacTaBuTe1d HEOPraHMYeCKUX BelIECTB
2.1 Boznyx. Kucnopon. [onsitue 06 okcumax 6 bu6mmoreka L{OK https://m.edsoo.ru/7f41837¢
22 Bonopona.[lonstie o kuciorax u cosusix 8 1 bubnuotexa LIOK https://m.edsoo.ru/7f41837¢
2.3 Bopna. PactBopsl. [lonsTre 06 ocHOBaHUSX 5 1 1 bubnuotexa IIOK https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUN 11 1 1 bu6moreka L{OK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. [lepuoguyecknii 3axoH u [lepunogudeckas cucreMa xumudeckux 3j1eMeHToB JI. U. MenaeneeBa. CTpoeHue aToM0oB. XMMH4Y€CKasl CBA3b.
OxHcIUTEeIbHO-BOCCTAHOBUTEIbHBbIE PeaKIMHU

[Iepuonnueckuii 3akoH u [lepuonnueckas

3.1 cHCTEMA XUMHUYECKUX 3eMeHToB [[. 1. 7 bubmuoreka L1OK https://m.edsoo.ru/7f41837¢
Menpeneesa. CtpoeHue atroma
Xumudeckas cBs3b. OKHUCITUTEIBLHO-
3.2 8 1 but6moreka I1OK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEILHBIE PEAKITUN
Hroro no pazneny 15 bubnmoreka IIOK https://m.edsoo.ru/7f41837¢
PeszepBHOE Bpemst 3 bubmoteka IIOK https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

KoandecTBo yacoB

Ne JuekTpoHHbIE (LM pPOBbIEL)
HaumeHoBaHue pa3/iesioB U TeM MPOrpaMMbl KoHTpoJbHbIE IIpakTnuec
n/n Bcero o0pa3oBare/ibHbIE Pecypchl
padoTbI KHe padoThl
Pa3nen 1. BemecTtBo M XMMH4ecKHe peaKknu
IToBTopenune u yrnybdaeHue 3HaHUH OCHOBHBIX
1.1 P yE 5 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
pasnenoB Kypca 8§ kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKUX
1.2 . p 4 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636
peakiui
ONEeKTPOIUTHYECKAs Uuccoranus. XUMHUUECKUE
1.3 P a At 8 1 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazneny 17
Pa3nea 2. HemeTa/sIbI M HX COeTUHEHUS
OO011as XapaKTeEPUCTHKA XUMHUYECKHUX DJIEMEHTOB
2.1 tHast xapairep 4 1 Bu6miorexa LIOK hitps:/m.cdsoo.ru/7f41a636
VIIA-rpynmnsl. ['anorenst
OO011as XapaKTEPUCTHKA XUMHUUECKHUX DJIEMEHTOB
22 tHasl XapaTepreTHia 6 Bu6miorexa LIOK hitps:/m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u €€ coeTMHeHUS
OO1ast xapaKTEpUCTHKA XUMUYECKUX DJIEMEHTOB
2.3 B p p 7 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636
VA-rpynimsl. A30T, ocop U UX COSTUHEHHUS
OO1mas xapakTepuCTUKa XUMHUUECKHUX DJIEMEHTOB
24 IVA-rpynnel. Yoiepon u KpeMHUH U X 8 1 2 bubnuoreka LHOK https://m.edsoo.ru/7f41a636
COEIMHEHHUS
Hroro no pazneny 25
Pa3nen 3. MeTajluibl M1 MX COeIMHEHHS
3.1 OO011e CBOIICTBA METAILIIOB 4 bu6muoreka L{OK https://m.edsoo.ru/7f41a636
3.2 Baxueiinime MeTayuibl U UX COSOIUHEHUS 16 1 2 but6moreka [1OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pasznea 4. XumMus u okpy:kamoumas cpeaa




4.1 BemectBa u maTepuansl B )KU3HU YEJIOBEKA 3 bubnmoreka ITOK https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
Pe3epBHOE Bpems 3 bubmuoreka [LIOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68







HOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
N JJIeKTPOHHBbIE HU(POBLIE
/' Tema ypoka Bcero o0pa3oBare/IbHbIEC
n/n
4acoB pecypchbl
| [Ipeamer xumuun. Ponb XuMuM B )KM3HU YesloBeKa. Tena u | bubmuotexa [IOK
BeEIIeCTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOIaxX MO3HAHUS B XUMUU 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBuia paboThl B
3 nabopaTopuu U IpUEMBI 00palieHus ¢ 1ab0paTopHBIM 1 bubmorexa [JOK
PaTopHH I TP patt patop https://m.edsoo.n/ff0d23de
000pyIOBaHUEMY
4 YucTteie BemecTBa u cMecu. CriocoObl pasaeneHus | bubaunoreka I[IOK
cMecen https://m.edsoo.ru/ff0d26¢ca
5 [IpaxTueckas padorta Ne 2 «Paznenenue cmeceil (Ha | bubnuotrexa LIOK
MIpUMEpE OYMCTKU ITOBAPCHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 Ato oJe 1
TOMBE H MOJCHYIIH https://m.edsoo.ru/ff0d2abc
7 XUMUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMUYECKUX | bubnuorexa LIOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CI0XKHBIE BEIIECTBA 1 buommorexa [IOK
p - https://m.edsoo.ru/ff0d2abc
9 ATOMHO-MOJIEKYJISIPHOE YYECHHUE 1 buommorexa [TOK
YIIPHO® Y1 https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas | bubmuotexa [IOK
¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
1 OTtHocutenbHas aroMHast Macca. OTHOCUTENbHAs | bubmuotexa LIOK
MOJIEKYJISIpHasg Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 7011 XUMUYECKOTO AJIEMEHTA B COEIMHEHUH 1 bubmorexa [TOK
8 A https://m.edsoo.ny/ff0d350c
bu6moreka [IOK
13 Ki . Mons. M 1
onnyecTBO BenlectBa. Moinb. MonsipHas macca hitps-//m.cdsoo.ru/ff0d5230
14 dusnueckue U XUMHUECKHUE SBIICHUA. XUMHUUYECKas | bubnuorexa [{OK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCcIOBUS MPOTEKAHUS XUMAUYECKUX PEAKIIUI 1 bromorexa [JOK
P Y P peait https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHUS MAaCChl BEIIECTB. XUMUYECKUE bubmuotexa [IOK
16 1
ypaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenus komudecTBa, MacChl BEIIECTBA 110 1 bubmoteka [JOK
YPAaBHEHUSAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XuMHUYECKUX peaKIuii (COeTUHEHHS, 1 bubaunoreka [IOK
pa3ioXKeHHs, 3aMelleHus, 0OMEeHa) https://m.edsoo.ru/ff0d3f34
19 O06o0meHre U cucTeMaru3anus 3HaHu| 1 bubaunoreka [IOK




https://m.edsoo.ru/ff0d40c4

KontponwsHas padora Nel mo teme «Bemectsa u

bubaunoreka [IOK

20
XUMHYECKUE PEAKIIUNY https://m.edsoo.ru/ff0d4290
)1 Bosnyx — cmecsk razos. Cocras Bo3ayxa. Kucinopon — bubmuoreka [IOK
AJIEMEHT U MPOCTOE BeliecTBo. O30H https://m.edsoo.ru/ff0d448e
2 dusnueckue 1 XMMUYECKHE CBOMCTBA KUCIOPOAa bubmuotexa [IOK
(peakuuu oxucienus, ropenune). [lonstue 06 okcugax https://m.edsoo.ru/ff0d4614
3 CriocoOsI Mmomy4YeHus: KHCIOpoAa B JIA0OpaTOpUU 1 bubmorexa [JOK
MPOMBINUIEHHOCTH. [IpruMeHenre kucmopoaa https://m.edsoo.ru/ff0d497a
TemnnoBoit 3pPexT XUMUIECKON peaKIu, TOHITHE O
bubaunoreka I[IOK
24 TEPMOXMMHUUYECKOM YPaBHEHHH, IK30- U
https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKHUX PEAKLIMIX
)5 TormuBo (HedTh, yroib U MeTaH). 3arpsi3HEHUE BO3IyXa, bubmoreka [JOK
CHOCOOBI €T0 MPETOTBPAICHUS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktuueckas padora Ne 3 o treme «llomydenue u bubmuotexa [IOK
coOMpaHHe KUCIOPO/Ia, H3YICHHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2
7 Bonopon — anemenT u npoctoe BemecTBo. Haxoxnenue bubmuotexa [IOK
B IIpUpone https://m.edsoo.ru/ff0d4dd0
)3 du3nYecKue 1 XMUMUYECKHUE CBOMCTBA BOJOPO/A. bubnuoreka [{OK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
b K
29 [ToHsTHE O KHCIIOTAX U COJISIX noamorexa [0
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
30 CriocoOblI moy4eHus Bo10po/ia B 1a00paTopuu
ya AOpOAL parop https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o teme «Ilonyuenue u bubmuotexa [IOK
coOupaHue BOJIOPO/Ia, U3YUEHHUE €r0 CBOWCTBY» https://m.edsoo.ru/ff0d4{f42
. N bub. OK
32 MonsipHblit 00bEM ra3oB. 3akoH ABOTraipo nomHoteka 11
https://m.edsoo.ru/ff0d542¢
3 Brruncnenus o0b€Ma, KoMMuecTBa BEIIECTBA ra3a Mo ero bubnmuorexa [{OK
M3BECTHOMY KOJIMUECTBY BELECTBA WM 00BbEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenus 00bEMOB Ta30B IO YPaBHEHUIO PEAKITUU Ha bubnuoreka [IOK
OCHOBE 3aKOHa 0OBEMHBIX OTHOIIIEHUI Ta30B https://m.edsoo.ru/ff0d5708
. bu6moreka [IOK
35 dusnueckrue 1 XUMHYECKUE CBOMCTBA BOJBI
https://m.edsoo.ru/ff0d587a
. bub. OK
36 CocraB ocHoBanuii. [lonsTre 00 MHAUKAaTOpaxX nomorexa [
https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurens. Hacbliennsie u
37 HeHaCLII_H:HHBIC paCTBO bl. MaccoBast 10151 BEIIeCTBa B bubmmorexa LOK
PacTEopaL Ao Bel https://m.edsoo.ru/ff0d5b40
pacTtBope
[IpaxTrueckas padota Ne 5 o reme «lIpuroropnenue
38 aCTBOPOB C ONpeIEIEHHON MaccOBOM Jonei bubmmorexa LOK
P p . p a https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 Kontponbshas pabora Ne2 no teme «Kucnopon. Bonopon. bubmuotexa [IOK

Bona»

https://m.edsoo.ru/ff0d6342




Bbubmmoreka [JOK

40 OKcHuapl: cocTaB, KiIacCu(pHUKaINI, HOMEHKIIAaTypa
g : (urcari, P https://m.edsoo.ru/ff0d664¢
A1 [TomydyeHue u XUMHYECKHE CBOMCTBA KHUCIOTHBIX, bubmoreka [JOK
OCHOBHBIX U aM(POTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, KJIacCH(pUKaIKsl, HOMEHKIIaTypa bubmorexa [IOK
’ ’ ’ yP https://m.edsoo.ru/ff0d67ca
43 ITonyduenne n XUMHUYECKHE CBOMCTBA OCHOBAaHUI bubmmorexa LOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukanus, HOMEHKIATypa buommorexa LOK
' ’ HH, P hitps://m.edsoo.ru/ff0dfee2
45 Tlonmyuenue ¥ XuMuUecKue CBOMCTBA KUCIIOT buGmmorexa LIOK
v https://m.edsoo.ru/ff0dfee2
46 Conu (cpeanue): HOMEHKIIaTypa, CIOCOObI MOJTyUYEHUs, bubmoreka [JOK
XHUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabota Ne 6. Perenue
47 SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHI bubmmorexa LIOK
p A . https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTUHEHUN»
48 I'eneTnueckas cBsI3b MEXKy KilacCaMy HEOPraHUYECKHX bu6mmoreka [IOK
COCTUHEHUN https://m.edsoo.ru/00ad9a50
Ny Bbubmnoreka IIOK
49 O00011IeH1E U CUCTEMATU3aLMS 3HAHUI h
https://m.edsoo.ru/00ad9cb2
50 Kontponwshas padora Ne3 o teme "OCHOBHBIE KIIACCHI bubmuotexa [IOK
HEOPraHWYECKUX COeqUHEHU" https://m.edsoo.ru/00ad9e1la
51 [TepBbie MOMBITKY KIaCCU(PUKAIMN XUMHUSCKUX bub6mmoreka [IOK
251eMeHTOB. [IoHATHE O rpyIIIax CXOMHBIX dJIEMEHTOB https://m.edsoo.ru/00ad9ffa
5 [Tepuognueckuii 3akoH u Ilepuonnueckast cuctema bubnuorexa [{OK
xumuuecknx 3neMeHnToB . . MenneneeBa https://m.edsoo.ru/00ada52c
53 Ilepuoasl, rpyIIIbL, IOATPYIIIEI bubmiorexa LOK
p » TPYITIBL, pyn https://m.edsoo.ru/00ada52c
bu6moreka [IOK
54 Ctpoenue aroMoB. CocTaB aTOMHBIX step. M30TombI
p s1ep https://m.edsoo.ru/00ada342
55 CrtpoeHue eKTPOHHBIX 000JI0UeK aTOMOB IIEMEHTOB bu6moreka [IOK
[Tepuognueckoni cucremsl 1. 1. Menaeneesa https://m.edsoo.ru/00ada6bc
XapakTepucTUKa XUMHAYECKOTO 3JIEMEHTA T10 €T0
56 nosoxkenuto B [lepuomnueckoit cucteme . U bubmmorexa LIOK
p T https://m.edsoo.ru/00ada824
MenneneeBa
3HaueHue [lepuonnueckoro 3akoHa i pa3BUTHS HAyKH
57 u npaktuku. J1. . Menaeneer €HbIH, IIegaror u buGmorexa LIOK
p A 8 yi ’ https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTPOOTPULIATENIBHOCTh ATOMOB XUMHUECKUX bu6moreka [IOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bubmnoreka IIOK
59 HMonnas xumuueckas CBA3b 1
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHas XMMHYECKasl CBA3b bubnuoreka [JOK




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

61 KoBanenTHasa HenonapHas XUMHYECKas CBA3b 1 buGmorexa LIOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens okucenms I https://m.edsoo.ru/00adae28
63 OKUCIUTEIHLHO-BOCCTAHOBUTEIHLHEIE PEAKIIAHT 1 Bubmorexa LOK
peakt https://m.edsoo.ru/00adb076
bubaunoreka I[IOK
4 1
6 OKUCIUTENIN U BOCCTAHOBUTEIHN hitps+//m.cdsoo.r/00adb076
65 KonTponbhas pabota Ned o teme «CtpoeHue atoma. | bubnuorexa [JOK
XUMHYECKas CBA3b) https://m.edsoo.ru/00adb486
bubaunoreka I[IOK
66 00600 7 1
ODIICHHE H CHCTCMATHATI SHAHIH https://m.edsoo.ru/00adb33c
bubaunoreka I[IOK
67 000 i 1
O6obmenHe i CucTeMaTH3AINS HAHUHA https://m.edsoo.ru/00ad9cb2
. bubaunoreka [IOK
68 O00011IeH1E U CUCTEMATU3aLHUs 3HAHUI 1 hitps-//m.cdsoo.ru/fi0d6 16
OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68







9 KJIACC

DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka bp
n/n Bcero oOpa3oBare/IbHbIEC
pecypchl
| [Tepuonnueckwuii 3akoH. [lepuonnueckas cucrtema | bubnuoreka LIOK
xuMmudeckux 3nmemenToB . . MenaeneeBa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB XUMHYECKUX | Bbubnuoreka [OK
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukaius u HOMEHKIaTypa HEOPTaHUISCKUX | bubmmoreka [IOK
BCIIIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMU4eCckoi CBSI3U U TUIIBI KPUCTANIMUECKUX | bu6mmoreka [JOK
peIEToK https://m.edsoo.ru/00adbac6
5 Kontponwshas pabora Nel o teme «IloBTOpenue u |
yriyOneHrne 3HaHUK OCHOBHBIX pa3/iesioB Kypca 8 Kiaccay
6 Kiaccudukanust XuMAYeCKUX peakIuii o pa3InyHbIM | bubmmoreka [IOK
MIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [Tonsitue o ckopocTu xumuueckon peakuuu. [lonsrue o | bubnmroreka [IOK
TOMOTE€HHBIX U I€TEPOreHHBIX peaKIUIX https://m.edsoo.ru/00adbe9a
[TonsaTHe 0 XMMHYECKOM paBHOBeCHU. DAKTOPBIL,
N bubmuoreka [IOK
8 BIIUSIONINE HA CKOPOCTh XUMUUYECKOHN PEaKIuu U 1
https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMUUYECKOTO PaBHOBECHS
bubmuoreka [IOK
9 OKHCINTENBHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1
https://m.edsoo.ru/00adcade
10 Teopus snexkrponutnueckoit nuccounanuu. CuiabHbEe U | bubnuoreka [IOK
cia0ble DIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
. bu6mmoreka [JOK
11 HoHHbIe ypaBHEHHsI peakiui 1
https://m.edsoo.ru/00add448
2 XHUMUYECKHEe CBOMCTBA KUCIOT M OCHOBAaHWM B CBETE | bubmuoreka [IOK
MPEACTABICHHUH 00 AIIEKTPOIIUTUUECKON AUCCOMAIIIT https://m.edsoo.ru/00add5d8
13 XUMUYeCcKHe CBOWMCTBA COJIEH B CBETE MPEACTaBICHUIA 00 | bubmmotexa [IOK
ANEKTPOIUTUYECKON TUCCOLUAIUN https://m.edsoo.ru/00add8b2
. bubmmotexa [IOK
14 [TonsTue o ruaponuse conen 1 s
https://m.edsoo.ru/00add9d4
. Bubanoreka IIOK
15 O0001IeHe B CUCTEMaTHU3alMs 3HAHUH 1 1
https://m.edsoo.ru/00addd12
16 [IpaxTnueckas padorta Ne 1. «Pemenue 1 bubnuoreka [IOK
SKCIIEPUMEHTAJIBHBIX 3a1a49)» https://m.edsoo.ru/00addbfa
17 KonTponbHas pabota Ne2 no Teme «JeKTpoIUTHYECKast | bubnuoreka [IOK
aucconuanys. XMMAYECKUE PEaKLUU B paCTBOPAX» https://m.edsoo.ru/00addecO
18 OO6m1ast XxapakTepUCTUKA TAJTIOTEHOB. XUMUYCCKHE | bubmmorexa [IOK
CBONCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposonopoa. CossiHast KHCI0Ta, XUMUYECKHE 1 bubmmoteka IIOK




CBOMCTBA, MIOJIy4CHUE, IPUMEHEHNE

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

20 [Tpaktuueckas padora Ne 2 o teme «Ilomyuenue bu6nuorexa HOK
COJITHOM KMCJIOTBI, U3Yy4EHHUE €€ CBOUCTBY https://m.edsoo.ru/00ade348
o1 Brrunciienus o ypaBHEHHUSIM XUMHYECKUX PEAKIIUM, bubmmoreka [IOK
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 OO6mas xapakTepucTuka eMeHToB VIA-rpynmsl
- P P Py https://m.edsoo.ru/00ade64a
3 AnnorponHbie MoaudUKauu cepbl. HaxoxaeHue cepol U bubmmoreka [IOK
e€ CoeIMHEHMI B Npupoie. XMMHUYECKHUE CBOMCTBA CEpPhI https://m.edsoo.ru/00ade64a
24 CepoBomopo, cTpoeHue, PU3NIecKue 1 XUMUICCKUE bubmmorexa [IOK
CBOICTBa https://m.edsoo.ru/00ade802
)5 Oxcuapl cepbl. CepHast KHCTOTa, GU3UYECKUC U bubmuoteka LIOK
XMMHYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKIINH, JIeXKAIIHE B OCHOBE
26 MIPOMBITIIUIEHHOTO CIIOC00a MOTYYEHUsI CEPHOUM KUCIIOTHI. bubmuoteka [IOK
XHWMHMYECKOE 3arpsA3HEHUE OKPYKAOLIEH CPebl https://m.edsoo.ru/00adec8a
COCIMHEHUSIMU CEPBI
27 Beruucnenue MaccoBOM J0JIM BBIXOJIA MPOAYKTA PEAKIIUU bubmorexa [JOK
PORYKTap https://m.edsoo.ru/00adec8a
OOm1ast xapaKTepUCTHKA YIIEMEHTOB V A-rpymibl. A30T,
bubmuoreka [IOK
28 pacnpocTpaHeHue B IPUPOJE, (PU3NUECKUE U XUMUUECKHE
. https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMHaK, ero GU3NIECKHUE U XMMUYECKHUE CBOMCTBA, bubmuoteka [IOK
IIOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 ITpaktuyeckas padora Ne 3 o teme «Ilomyuenue bubmuoreka LIOK
aMMUaKa, U3y4eHUe €ro CBOUCTBY» https://m.edsoo.ru/00adf180
31 ABOTHas KUCIIOTA, €€ PU3NUECKHE U XUMUYECKUE bubnuorexa [IOK
CBONCTBa https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIE aMMOHHUSI B KaUECTBE
32 MUHEPATBHBIX yI0OpeHUH. XUMHUUECKOe 3arpsi3HEHUE bubmorexa HOK
¢ YAODPEHIHL. P https://m.edsoo.ru/00adf518
OKpY’Karollel cpeibl COETUHEHUSIMH a30Ta
13 ®docdop. Oxcun pocdopa (V) u pochopHas kucnora, bubmmotexa [IOK
¢u3nyeckre 1 XMMUYECKHUE CBOMCTBA, IOJTyYeHHE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue pocdaroB B KauecTBE MUHEPATBHBIX bubnuoreka [IOK
ynoOpeHuii. 3arpsiz3HeHre MPUPOAHOI cpeasl pocharamu https://m.edsoo.ru/00adfc20
35 VYriepon, pacnpocTpaHeHHe B IpUpoJie, GU3NIeCcKue 1 bubmmorexa [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxcuapl yrepona, ux Gu3nueckre U XMMUYeCcKHe
. bubmmorexa [IOK
36 CBOMCTBA. DKOJIOTUYECKUE TTPOOIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzioM yriepoza (IV)
N bubmmorexa [IOK
37 VYronwHas KUCI0Ta U €€ COU &
https://m.edsoo.ru/00ae006c
18 [IpaxTuueckas padota Ne 4 o teme "llonyuyenue bubnuorexa HOK

yriekucioro raza. KauectBenHas peakiys Ha KapOOHAT-

https://m.edsoo.ru/00ae027¢e




HOH

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX

bubmoreka [IOK

39
KaK 0 COeJUHEHUAX yIiiepoaa https://m.edsoo.ru/00ae054¢e

bu6mmoreka [JOK

40 Kpemnuii u ero coeiuHeHus

p A https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue
41 AKCIIEPUMEHTAJIbHBIX 3aJ1a4 110 TeMe «BakHeuime bubmorexa [IOK
P A https://m.edsoo.ru/00aeObf2
HEMETaJUIbl U KX COCTMHCHUS

4 KonTponsHnas padora Ne3 o teme «Bakneiimme bubmuoteka LIOK
HEMETAJIbI U UX COCOUHEHUS https://m.edsoo.ru/00ae0e18
OO6m1ast XxapaKTepUCTUKAa XUMHUYECKHUX AIIEMEHTOB —

43 MeTaJI0B. MeTaimyeckas CBsI3b U METAJIINYECKast Bbubnuoreka [HOK
KpucTajumyeckas pemérka. duzndeckue cBocTBa https://m.edsoo.ru/00ae103e
METaJJIOB

m XUMHUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUN bubmuoreka [IOK
pAIl HAPSHKEHUH METAJIIOB https://m.edsoo.ru/00ael1156
Oo6mue criocoOb! oay4deHus: MeTayioB. CIUIaBbI.

. bu6mmoreka IIOK

45 Brruucienus mo ypaBHEHUSIM XUMHUECKUX PEAKIUH,

https://m.edsoo.ru/00ael156
€CJIM OJINH U3 PEareHTOB COACPKUT IPUMECH

b K

46 [TonsATHE O KOPPO3UM METAILIOB momorexca O
https://m.edsoo.ru/00ae1278
b K

47 Il{enouHbIe METAILIBI uommorexa 10
https://m.edsoo.ru/00ae14b2
bubmuoreka [IOK

48 OKCHUIBI U TUIPOKCUIBI HATPUS U Kaus

https://m.edsoo.ru/00aec14b2
. . bu6mmoreka IJOK
49 [llenouno3emMenbHBIE METAIITBI — KAJIbIIMK M MarHUui
https://m.edsoo.ru/00aec15e8
. bubnuorexa [IOK
50 Baxkueiiine coeqMHEHNS KaJdbIHs
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATU3alMs 3HAHUI
. N b K

52 XKécTtkocTh BOMIBI U CITOCOOBI €€ yCTpaHEHUS uomrorexa LO

https://m.edsoo.ru/00ac1886

53 [IpaxTrueckast padota Ne 6 o Teme "JKEcTKOCTH BOABI U bubmuoreka LIOK
METOJIbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8

54 N —— bub6mmoreka [JOK

https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe CBOHCTBA OKCH/IA ¥ TUAPOKCHIA bubmmorexa HOK

P P A https://m.edsoo.ru/00aelc64
b K
56 Kereso nommoreka 1{O
https://m.edsoo.ru/00ae1d86
bu6mmoreka IIOK

57 Oxcuapl, ruapokcuanl U cond keiesa (1) u xxenesza (111

A AP a1 (ID (I https://m.edsoo.ru/00ae35e6

58 O00011IeHNE U CUCTEMATU3aLMs 3HAHUI

59 [TpakTudeckas pabota Ne 7. Pernenue bubnmoreka [IOK




AKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaxHenne
METAJUIBl U KX COEIMHEHMUS

https://m.edsoo.ru/00ae3de8

Beruncnenus no ypaBHEHHUAM XUMHUYECKUX PEaKIUi,

60 €CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE UJIN COACPIKUT | bubmuoreka [IOK
npuMecHu. BrlunciieHus MacCOBOM 101U BBIXOAA IPOIYKTA https://m.edsoo.ru/00ael750
peakiuu

61 O06o001IeH e U cuCTeMaTH3aIus 3HaHUu| 1

2 KonTponsHnas padorta Ned o teme «Bakneitmme |
METaJUIbl U UX COCITUHEHUS

63 BemiectBa u maTepuaibl B TOBCETHEBHOMN KU3HU | bubmmoreka [IOK
YeJI0BeKa https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CpeJIbl 1 bummorexa TIOK

https://m.edsoo.ru/00ae4270

65 Posb xuMuu B perieHU 3KOJIOTHYECKHUX MPoOIemM 1 bubmorexa [IOK

https://m.edsoo.ru/00ae4270
. bubmuoreka [IOK

66 O06o001IeHre ¥ cHCTeMaTH3aIus 3HaHUI 1 https://m.edso]c;[.ru/OanOdOa

67 O06o001IeHre ¥ cHCTeMaTH3aIus 3HAHUI 1 ngﬁ;&fgsoljggoadbwc

68 O00011IeHIE U CUCTEMATU3aLMs 3HAHUI 1 ngj/y/lzlfgjoggféoadgcbz

OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 68
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u ap. - M.: [Ipoda, 2022. nanubie



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta «Xumus» U cailT 11 yuutens «5 uay Ha ypok

XUMHUN»

http://him.1september.ru Exaunas xomnekuust LIOP: [IpenmerHas komekuus

«XUMUA

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE

skcriepuMeHThl: XxuMus. Komekuus Poccuiickoro 0011eo0pa3oBareabHOro
nopTrana

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukbepoBoit

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: IEKTPOHHBIN YUEOHHUK

http://www.chemistry.ru TeIeKOMMYHHUKAIIMOHHBIA 00pa30BaTEIbHBIA TPOECKT
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