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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @T'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAYeCTBEHHBIC XapPaKTEPUCTHKH COJCpPKAHUS, PEKOMEHIyeMYyI0 TIOCJIe0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTEeNbHON MPOrpaMMBbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
JEeSITeIbHOCTH 00Y4aroIerocst o OCBOCHUIO Y4eOHOTO CO/IepP KaHMUSL.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAICHUSX SHEPTUU M 00 IBOIIOIUH BEIIECTB B IMPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 001Ieil 1 (PyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKM3HH, TaK U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO NMPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO LEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE OOpa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4eOHOTO HpeaMeTa, KOTOPBIM sBISETCS IMEeJarorMyeckd aJanTHUPOBAHHBIM OTPAKEHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYMMbIX OHATHH OpPraHNn4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbl MOHATUH O XUMHUYecKOH peakuuu. OOe 3TU CUCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuoanueckoro 3axkona J[. . MeHeneeBa kak 0CHOBHOTO 3aKOHA XMMMUHU;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCSI IOCJIEOBATEIBHO OT OJHOTO YPOBHA K Jpyromy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHMM M3 paHee M3YYEeHHBIX Y4eOHBIX MpPEeIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTeIbHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNH K HAyYHBIM METOJaM MO3HaHUS MIPU N3YUYEHUHU BEIIECTB U XUMUYECKUX PEAKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BelECTBAMU B IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PpELIeHUH, cHocoOHOM ajanTupoBaThCs K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmell GpyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4arOIUXCcsl TyMaHUCTUYECKHX OTHOIICHUH, TOHUMaHUS [IEeHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0Y4YEHHUI0, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OO11iee YMCIIO YacoB, OTBEACHHBIX I M3YYCHHS XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHavaJbHbIEe XUMHYECKHE MOHSITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiecTBa. PU3MYECKHE CBOMCTBA BeEIIECTB. ArperatHoe coctosiHue BemecTB. [lonsTue o
METOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3ienieHus CMecen.

ATOMBI M MOJCKYIBl. XHUMHUYECKHE OJJIeMEHThL. CHMBOJBI XHMHUYCCKHUX DJIIEMCHTOB.
[TpocTeie U coXKHBIE BElIEeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY I pHAs
Macca. MaccoBast J10JIsI XAMUUYECKOTO 3JIEMEHTA B COCTUHECHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumMocBs3b KOJIMYECTBa, MAacChl U
quclia CTPYKTYPHBIX €IMHUIL BenecTBa. Pacu€rel mo hopMysiaM XHMHUECKUX COCAMHCHU.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXPAaHEHHUS MAcChl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Kiraccuukamums XUMAYECKUX peakiinii
(coenuHeHwMs, pa3IoKeHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBwiaMu paboThl B JabopaTopuu U HpuéMamu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NUYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIMs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMO/ICIICTBHE MeJia ¢ KUCIOTOM) SIBJICHUM, HAOII0eHIE
U ONHUCaHWE TMPU3HAKOB TMPOTEKAHHWs XMMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
pasnesieHuss CMeceil: ¢ IMOMOINbI0 MarHuTa, (PUIbTpOBaHUE, BbIIAPUBAHHE, JUCTUIUIALIMS,
xpomatorpadus, MpOBeIEHHWE OUYMUCTKA TMOBAPEHHOM COJHM, HaONIOJIECHUE U OIHCAaHUE
pE3yNbTAaTOB MPOBEACHHUS OIbITAa, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs] MacChl, CO3/aHUE
Mozenel MOJIeKy I (IapOCTEPIKHEBBIX).

Baskneiiiue npeactaBuTe I HEOPraHU4eCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrocoObl TONyYeHHUS KUCIOpoJa B JabopaTopuu U
MpoMbIIIIeHHOCTH. KpyroBopoT kucrnopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCTIOpO/Ia.

TemmoBoit »¢hdekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YpaBHEHHs, 5K30- U
SHAOTEPMHUUYECKUE peaKIuHu. TOMIMBO: YTroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoopojJa B MPUPOJE,
(buznuecKkrue u XMMUYECKUE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MoTyueHus. KuciaoTel u conu.



MonsipHblii 00bEM ra30B. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopel. Haceluennsie u
HEHaCBILEHHbIE pacTBOpPbl. PacTBOpHMOCTH BewiecTB B BoJe. MaccoBas J0Js BEIECTBA B
pactBope. XuMHuueckue cBoiictBa Boabl. OcHOBaHMA. Poyib pacTBOpPOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJIbI B IpHUpOJE. 3arps3HeHUE MPUPOAHBIX BOJA. OXpaHa W OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdeckunx coeaumHeHnid. Okcunpl. Kimaccudukamuss OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasytomue. HomeHknarypa
oKcu10B. DU3NUECKHE U XMMHUECKHE CBOMCTBA OKcHI0B. [lomyuenue okcuaoB.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccuduxamnus kucnor. Homenknarypa kuciot. @u3ndeckre U XUMHYECKHE
cBoiicTBa kuciaot. P akruBHoctu metauioB H. H. bekerosa. [TonyueHne Kucior.

Comu. Homenxknarypa coneil. ®@uznueckue U XUMU4ecKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enetnueckas cBs3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJEHHE B3aWMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB MU OINUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
H3yYeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMmojeiicTBue Bojopoga ¢ okcuaom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HAOMIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccnenoBaHUEe OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aUMO/JICHCTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIENOBaHHEe OOpa3lO0B HEOPraHMYECKHX BEIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpaau3aluM, I[OJYyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMUI, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

IMepuonuyeckuii 3akoH u Ilepmoanyveckasi cucrema xummu4deckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKHUCIHUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMUKA XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DJeMeHTHl, KOTOpble 00pa3yroT aM(OTEepHbIE OKCUABI U THIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMuuecKux oaemeHtoB J[. M.
MenpeneeBa. KopoTkomepuonnas u JuiMHHONepuoaHas ¢opmbl I[leproanyeckoil cucTeMbl
xumuyeckux oemeHToB JI. M. Menneneesa. llepuonsr u rpymmel. Du3nyeckuii CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX snuep. M3zorombl. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEHTOB [leproanyueckoil cucTeMbl



. WN. MenngeneeBa. XapakTepUCTUKA XUMHYECKOTO JJIEMEHTAa II0 €ro IOJOKEHUIO B
IIepnognueckoii cucreme . M. Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 IpynIaM 1 Mepuoiam.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U nipaktuku. J[. M. MenaeneeB — y4€HbIN U IpaKJaHUH.

Xumunyeckas CBSI3b. KoBanenrtnas (momsipHas U HENOJIsIpHAs) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MloHHas! CBS3b.

Crenenp  okuciieHusi. OKHCIHUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. [Iponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

n3y4eHue oOpas3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBUE THJIPOKCHIA
LIMHKAa C PacTBOpPaMH KHCIOT U ILEJOoYell, MPOBEJCHHE OIBITOB, WIIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHE, PEaKIUU Pa3I0KEeHNs, COETUHEHUS).

Meostcnpeomemmnwie ceasu

Peanu3anus MexXInpeaMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBISAETCS
yepe3 MHCMOJb30BaHME KaK OOLIUX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHATHH,
SIBJISIFOIIMXCSI CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OOmue ecrecTBEHHO--HAy4YHbIE TOHATHUS: HAyYHbIH (akT, rumoTesa, TEOpHs, 3aKOH,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usmka: Marepus, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIBI,
PavoOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BETUYMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHepaiabl, TOpPHbIE MOPOJbI, TMOJE3HBIC
HCKOMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BewmecTBo M XMMHUYeECKas peaKus

[lepnognueckuit 3akoH. Ilepuommueckas cucrema xumuuyeckux »saementoB [l .
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHU CBONCTB XHMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kajausl, KaJIbLMS U HUX COCAUHEHUN B COOTBETCTBUM C
MOJIO’KEHUEM 3J1eMeHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BHUJAbl XMMHYECKON CBSA3H. THIBI KPUCTAUIMYECKHUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEHIETKH M BUJA XUMUUYECKOU
CBSI3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHHH, IeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukarus XMUMHUYECKUX pPEeakIuil M0 pa3lIuYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YyYacTBYIOIIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(ddekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIO0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. ITonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOTreHHbIX peakuusax. [loHarue o



karanuze. IloHsatue o xumuueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMMHMUYECKOHN PEaKIUU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. COoCTaBIEHHE YPAaBHEHHM OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIX
peakIuil ¢ UCIOIB30BAaHMEM METOJa NIEKTPOHHOTO OanaHca.

Teopust 37€KTPOAUTUYECKON NUCCOLMALUU. DJIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonst,
aHUOHBI. MeXaHM3M JHCCOIMALIMM BEUIECTB C pa3jIMYHbIMM BHUJIAMU XUMUYECKOM CBSA3U.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakiun moHHOro OOMeHa. YCIIOBUS NMPOTEKAHUsS PEaKIUii MOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMHM M COJEH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakIuu Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEILIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XMMMUYECKON peakIMy OT BO3JACHCTBHS pa3iIUYHBIX
(GakTOpOB, HCCIENOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCA IUCCOLUALNN
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3lokKeHHs, COEAMHEHHUS),
pacro3HaBaHHe HEOPraHMYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX PpEeaklUil Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmiast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBogopor. ConsiHasg  KHCIOTa, XUMHUYECKHE CBOMCTBA, IOJydeHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJI0POBOIOPO/Ia Ha OpraHu3M uesloBeka. Baxkneilme xnopuast
U MX HaXOXJEHHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyYecKHe CBOMCTBAa IPOCTHIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKAIMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (GU3UYECKUE M XMMHUYECKUE CBOMCTBA
(oOmue kak MpencTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKILUH,
JeKalle B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioThl. [IpuMeHeHue
cepHOM kucaoThl. CoaM CepHOM KMCIOTHI, KaUeCTBEHHas peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COEAMHEHHMH B MpUpoAe. XHUMHMUYECKOE 3arps3HEHUE OKpYXKAIoUeW Ccpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHUCIeHHs. A30T, pacnpoCTpaHEHHWE B MpuUpoie, (HU3UYECKUe u
XUMUYecKue cBoicTBa. KpyroBopoT a3orta B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOICTBA, MoyyueHune U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IOJIy4EHUE,



¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIME Kak TNpEeACTaBUTENs Kiacca KUCIOT |
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBbHBIX
ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COCTUHEHHUSIMHU a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, amnoTponHble MoAUDUKAIIU
docdopa, duznueckne n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nveckue M XUMHYECKHE CBOICTBa, mosydeHue. Vcmosip3oBanue ¢ochaToB B KayecTBe
MUHEPaAJIbHBIX YIOOpPEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, pu3nuecKkue U XuMU4eckrue cBoiictBa. Ayncopouuns. KpyroBopoT yriepoaa B mpupo/e.
Oxcunsl yriaepona, ux (U3NYECKUE U XUMHUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIy4YeHHE U TPUMEHEHHEe. DKOJOrMYeCKUe MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aThHOTO TOTEIUICHHUs KIMMaTa, MapHUKOBBIH 3 (dekT. YrompHas KUCIOTa U €€
conM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COCIWHEHHSX Yriepoja
(MeraH, 5TaH, OSTHIJIEH, aleTHJIEH, STAaHOJ, TJHIIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKH3HH 4YelOBeKa. MarepuaibHOE EIMHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrasienus o6 oxcume kpemHus (IV) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. [IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIbITHI,
oTpaxaromue (U3NYeCKue M XMMHUYECKHE CBOICTBA TajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCIIOJIb30BaHME BHUEOMATEPHANiOB), O3HAKOMIIEHHE C O0pas3liaMH XJIOPUIOB (TaJIOTEHUIIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl W €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE IMpolecca OOYriMBaHUA  caxapa TOJA  JeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3y4YEHUE XUMHUUYECKUX CBOMCTB pa30aBIECHHON CepHOMU
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(ar-uoH W HaONIIoJIeHuE TMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOYKHO HCIIOJIB30BaHKUE BHAEOMATEPUAIIOB), 00pa3aMu a30THBIX U (GOCPOPHBIX YAOOPEHUH,
MoJIlydeHue, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOWMCTB aMMUaka, IpoBeACHUE
KayeCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH U H3Y4YEHUE TMPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeAbI0 (BO3MOXKHO
UCIOJIb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIIMUECKUX PEIETOK anaMasa,
rpaputa, ¢QymiepeHa, O3HAKOMJIEHHE C NPOLECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NPOTHBOras3a, MoJydeHue, cOOMpaHue, pacro3HaBaHue
U M3y4eHHE CBOMCTB YIJIEKHCIIOTO rasa, MpOBEJCHHE KAYeCTBEHHBIX PeakUui Ha KapOoHAT U
CHJIMKAT-MOHBl M M3y4Y€HHWE IPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUEH



CUJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4 10 Teme «Baxnenmue
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepuCTUKa XHMHUYECKUX DOJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHusd B [lepuoandeckor cucreme xumuueckux anemeHtoB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
pemeéTka. DJIEKTPOXUMUYECKUN psAJl HaNpsHKEHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOmue crnocoObl MojiydeHusi MeTauioB. [oHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT Koppo3uu. CiuiaBsl (CTasb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX IPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckol cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OuU3nueckue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B Ilepuoaumueckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHus W Kajiblusa. BaxHelne coeauHeHUs
Kanpus (OKCHII, TUAPOKCU, coyn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMiL: nosioxkeHue B Ilepmonnueckoil cucreMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aToMa, HaxoXJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux snmemeHtoB [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouznueckue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMy METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3YYEHHUE pe3yNIbTaTOB KOPPO3UH METaIOB (BO3MOXKHO KCIIOJIb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBUS OKCUA KaJbIUsl U HATPUS C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB), HCCIIEJIOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECcCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUANOB), TMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, allOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (11), HabaromeHKe W OMKCAHUE MPOLIECCOB OKPALIMBAHMS IIAMEHH MOHAMM HATpHS,
Kalmusi U Kanblusl (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCeIOBaHUE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHMS U THJIPOKCUIA LIMHKA, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BaxkHelilne MeTallyIbl U UX COETMHEHUSD.

X¥MHUSA U OKpYKAaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momMoInb Npu XHMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpenenbHas JOMycTUMasi KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX MpoOIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MOJTMMEPHBIC MaTEpUaIIbl).

Mescnpeomemnmnuie ceazu



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUU B 9 Kiacce OCYIIECTBISAETCS
4yepe3 HCIOJb30BaHME KaK OOIMIMX EeCTECTBEHHO-HAYYHBIX MOHATUH, TaKk U TOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIM (pakT, TUmorTe3a, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJANYHOCTb,  HAONIOACHUE,  DKCIIEPHMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOT U, MaTEpUAIIbI.

@dwusnka: Marepus, aroM, O3JEKTPOH, TPOTOH, HEWTPOH, HWOH, HYKIUJ, H30TOIIBI,
pPaAMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUYECKUH 3aps], I[POBOJHHUKHU, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKass pEHIETKA, CIUIaBbl, (DU3MUECKUE BEIHMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJlHIIE.

buonorus: ¢otocunres, npixanue, O6uocdepa, s3KocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, rumpochepa, MuUHEpanbl, TOPHBIE TOPOJIBI, TOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHS INPOI'PAMMBbI 10 XUMUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OGPA30OBAHUSA

JUYHOCTHBIE PE3VJIBTATHI

JINYHOCTHBIE pE3YNbTaThl OCBOCHHS IIPOrpaMMbl OCHOBHOTO OOIIEro o6pa3oBaHUs
JOCTUT'AKOTCA B X0O/1€ 06yquH$[ XHUMHUHU B €AUHCTBC yqe6H0171 U BOCIHHUTATEILHOU JCATCIIBHOCTH B
COOTBETCTBUH C  TPAJAWIMOHHBIMH  POCCHHCKAMH  COIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBCHHBIMH IIEHHOCTSIMHU, TIPHHATHIMH B OOIIECTBE MPaBUJIAMH W HOPMAaMHd MOBEICHHS W
CIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS M COIIMATN3AINH 00YyJarOIIHXCI.

JINYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOH TMO3UTHBHBIX [IEHHOCTHBIX OPHEHTAIMA W paCIIMPEHHE OIbITa ACATEILHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) HaTPHOTHYECKOT0 BOCHUTAHMS:

[IEHHOCTHOT'O OTHOIICHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPHIECKOMY U HAYYHOMY
HACJICAMIO, MOHMMAHUS 3HAYCHHS XMMHUYECKOM HAayKd B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM MH(MOPMAIIMEH O MEPETOBBIX JIOCTIKCHUSAX W OTKPBITHSIX
MHPOBOH M OTEYECTBCHHON XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 yCTpOMCTBE
MHpa U 00IIEeCTBa;

2) rpasKAaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUSA O COIMANBHBIX HOPMax W MpPaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE,  KOMMYHMKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOM,
y4eOHO-HCCIIEN0BATENBCKOM, TBOPYECKOM M JPYrMX BHAAX JEATEILHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM J€ATEIBHOCTH NP BHINOJHEHUH YUeOHBIX, TO3HABATEIBHbIX 3a/1a4,
BBIMTOJTHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHHHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aWMOIIOHUMAHHUIO W B3aUMOIIOMOIIMA B MPOIECCe TON ydeOHOW AEATETbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE TOBEJCHHE W TMOCTYNKH CBOMX TOBApHIIEH C MO3UIMM HPABCTBEHHBIX U
MPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIIEACTBHIA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKHE  MNPEACTABICHHWS O  BEIIECTBE M  XHMHUYCCKON  PEaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd W COCTABISIOIINE OCHOBY ISt
MOHUMAHUS  CYINIHOCTH HAy4YHOW KAapTHHBI ~MHpa, MpeACTaBieHHs 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3AX YeJIOBEKa C MPUPOJHON Cpelol, O poJH
XMMHWH B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAINPABJICHHBIC HA IOJIyY€HHWE HOBBIX 3HAHUU IO XUMHH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAON0OJaeMbIX IPOLECCOB W SABJICHHM, IO3HABATEIBHOM,
MH()OPMAMOHHON M YUTATEIILCKON KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHTEPATYpOU, MOCTYITHBIMH TEXHHYECKUMHU CPEIACTBAMH
MH()OPMAMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYYCHHMIO M TIO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, TIPOCKTHOW M HMCCIIEIOBATEIBCKOW NIEATSIBHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPaBJICHHOCTU M YPOBHS 0OyUeHHsI B TAJIbHEHIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH J>KW3HW, OTBETCTBEHHOTO OTHOIIEGHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HENPUSATHE BPEIHBIX
MpUBBbIUEK (YHOTpEONEHUsI aJIKOIroJisi, HapKOTHKOB, KypEHHUs), HEOOXOJMMOCTH COOIIOACHUS
npaBui OE30MacCHOCTH TPH OOpamleHHH C XUMHYECKHMMH BEIIECTBAMU B OBITY M pPEalbHOM
KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTHYECKOMY H3y4YEeHHUI0 Mpodeccrii u Tpyaa pa3IudHOTO POja, YBaKEHHE K
TPyAy ¥ pe3ylbTaTaM TPYJOBOH MAEATENBHOCTH, B TOM YHCIE HAa OCHOBE MPHMEHEHHS
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIM BBIOOP HHIUBUIYATBHOW TPACKTOPUHU
MPOJIOJDKEHHsST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCHENTHOW MpOo(ecCHOHATBHON MeATEeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6) IK0JI0rHYeCKOr0 BOCTIUTAHHUSI:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIECHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 37J0POBOr0 U Oe3omacHoro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIO/ICHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe C BEIlleCTBAMHU,
a TaKKe B CUTYalUAX, YTPOXKAIOIIUX 30POBbIO U KU3ZHU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YYCHUM XUMUU, IS PELICHUS
3a/la4, CBSI3aHHBIX C OKPY)KaoIIel MPUPOIHON CPeoid, sl MOBBIIICHUS YPOBHS SKOJIOTMUECKON
KYJIBTYpPbI, OCO3HAHHUS INI00ATFHOTO XapakTepa SKOJIOTMYECKUX MPOoOiIeM U MyTed MX pelieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe meranpeaMeTHBIX pe3ylIbTaTOB BBIACISAIOT 3HAYMMbIE A1 (HOPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMUI, TUNOTe3a, GakT, cucTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUH M3 ATUX MPeaAMeTOB (OPMUPOBATEH MPEJCTABICHHUE O
I[EJIOCTHOM HAy4YHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIC NEHCTBUS (TMO3HABAaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOU eI TeNbHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornveckue 1eMcTBUs:

YMEHHSI UCIOIb30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOSCHUU 3HAHUM:
pacKpbIBaTh CMBICT XHMHYECKUX TMOHATHH (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,



yCTaHaBIIMBATh B3aUMOCBS3b C APYIUMH MOHSITUSMH), UCTIOIB30BATh MOHATHUS IS OObICHEHHS
OTIENbHBIX (DAaKTOB W SIBICHHUH, BBIOMpAaTh OCHOBAHMSA M KPHUTEPHH JJs KiIaccupukanuu
XMMUYECKUX BEUIECTB M XUMUYECKUX PEaKIUil, yCTaHABJIMBATH IPUYMHHO -CIICACTBEHHBIE CBS3H
MEX]ly 00bEKTaMH M3Y4EHUS], CTPOUTH JIOTHUECKUE PACCYKICHHs (MHIYKTUBHBIC, 1€ TyKTHBHEIC,
10 aHAJIOTUH ), AETaTh BBIBOBI M 3aKIIFIOYCHUS;

yYMEHHUE MPUMEHATh B MPOIECCe MO3HAHUS MOHATUSA (MPEIMETHBIE U METalpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMBIE B XUMHH MOJIEIIbHBIC MPEICTABICHUS — XUMUYECKHN 3HAK (CHMBOJI JIEMEHTA),
XAUMUYecKass (opMmylla W ypaBHCHHE XUMHUYECKOW peakIuu — TpU pPEHIeHHHu y4deOHo-
MO3HABATENBHBIX 337ad, C Yy4ETOM OTUX MOJICNBHBIX TIPEJICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUHS B U3YJAEMBIX MTPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBarebcKue 1eiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKkKe B KauyecTBE OCHOBHI Il ()OPMHUPOBAHWS THIIOTE3BI IO TIPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpEeTeHNE OMBITa MO IUIAHWPOBAHHWIO, OPraHW3allid W TIPOBEICHHUIO YYEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJIOM TIPOIIecca, CaMOCTOSITEIbHO IPOTHO3MUPOBATH €ro
pe3yibTar, (GOopMYyITHpPOBATh OOOOMICHHS W BBIBOJBI IO pe3yibTaTaM NpPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh HHDOPMAIHIO pa3IMYHBIX BUIOB
1 GOPM MPECTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJCp)KaHHUs, CIpPaBOYHBIE TMOcoOus, pecypchl HWHTepHEeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPECUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE MPUMEHSTh PA3JIMYHbIC METOIbI U 3aIPOCHI MPU TIOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BHITIOJHEHHS y4eOHBIX M MTO3HABATEIIBHBIX 33124
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH MCIIOJIb30BaHUS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTUBHOTO HCIIOJB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpEICTaBICHUS
nHGOpPMAIIMKA W WILIIOCTPUPOBATH pElIaeMbIe 3a/a4d HECIOKHBIMH CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduKku U UX KOMOUHAIUSMU;

YMEHHUE HCIOJIb30BaTh W aHAJIU3UPOBATh B Mpolecce y4eOHOW M HCCIIEI0BATENbCKON
JEeSATEIbHOCTH UH(OPMAIIHIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

yYMEHUS 3aJaBaTh BONPOCHl (B XoJe auasiora W (WIM) JAUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoil TeMmbl, (OPMYIHPOBATh CBOM THPEAJIOKEHUS OTHOCUTENIBHO BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

YMEHUS MPEACTaBIATh NOJYYEHHBIE PE3yIbTaThl IO3HABATEIBHOM IEATETLHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh IPEe3CHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCepUMeHTa (J1ab0paTOpPHOTrO OImbITa, Ja0OpaTOpPHOM padOTHI MO HCCIEIOBAHUIO CBOMICTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATENbHON U
HCCIIEIOBATENIbCKOM JEATENbHOCTH NpPU PEIIEHHH BO3HHKAIOIIUX MpOoOJeM Ha OCHOBE YuéTa



o0ImMX MHTEPECOB U COTIACOBAHHS MNO3MLUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOpJUHALMSI COBMECTHBIX JEHCTBUM, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IPYTHE).

PeryasitTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHUE CAMOCTOSITEJIHO ONPENENATh 1eNIU JAEeSTEIbHOCTH, JIAHUPOBATh, OCYLIECTBIISTD,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOosiee APQPEKTHBHBIE CIOCOOBI pemIeHWs YYeOHBIX W IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIA KOPPEKTUPOBATh IPEIVIOKECHHBIA QJITOPUTM JEHCTBHU IpH
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLCHUBAThb COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOM 1LIeNu,
YMEHHE UCII0Ib30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pE3yIbTATOB [0 OCBOEHHIO O0053aTENbHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON paboueid mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyarolUMMuUCS Hay4Hble 3HAHUS, YMEHMsSI U CIOCOObI JeHCTBUM, crenupuyeckue s
npeaMeTHO obnactu «XHUMHS», BHUIbI JESITEIBHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHUS, €ro
MHTEpIpEeTAINH, TPe00pa30BaHNIO U TPUMEHEHHUIO B PA3IMUHbIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.

K koHiy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSITUHA: aTOM, MOJEKYJa, XMMHUYECKUN
JIEMEHT, MpPOCTOE BEIIECTBO, CJ0XKHOE BEIIECTBO, CMech (OJHOpPOAHAs U
HEOJTHOPOJHAsA), BAJEHTHOCTb, OTHOCUTENbHAas aTOMHAas M MOJIEKYJSpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0JIsI XUMHUYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJIIPHBIM OOBEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPHULATENBHOCTb, CTENIEHb OKUCIIEHUS, XUMHUECKasl peakiys, KiIaccupuKaus
peaKUMii: peakuy COCAUHEHUS, PeaKUN PAa3JI0kKEHNs, PEaKIIUK 3aMELICHUs, PEaKIIUU
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE peaKIMH, TeIUIOBOM 3G GEKT peakluy, SApo aToMa,
JIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOUTalb, PagUyC aToMa, XUMHUYECKas CBS3b,
NOJIApHAsl M HENOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBasi J10JIs BeleCTBA (IPOLIEHTHAsI KOHLEHTPAlKs) B pacTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATh 3TU
MOHATHUS MPU ONMCAHUY BEILECTB U UX IPEBPALLCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJHMKY ISl COCTaBlieHHs (OpMY/l BELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIMA;

e ONpeAeNsITh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHUSX, CTENEHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, IMPHUHAJICKHOCTh BEIIECTB K
ONpesieIéHHOMY KJacCy COEIUMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl M HOHHAs) B HEOPTaHUYECKUX COCTMHEHHUSX;

e packpsiBaTh cMbica Ileproguueckoro 3akona [I. M. MenzaeneeBa: 1€MOHCTPUPOBATH
[IOHMMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJJIEMEHTOB OT MX
nonokeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIDHOTO YYEHMs, 3aKOHa ABOTraapo;

e ONHCHIBAaTh M XapakTepu3oBaTh TabauuHyo ¢(opmy Ilepuonndeckoit cucrembl
XMMHMUYECKUX DJIEMEHTOB: Pa3nyaTh IMOHATHS «IJIaBHas moArpymnmna (A-rpymma)» u
«mobounas moarpynna (b-rpymma)», Manble u OonblINe NEPHOABI, COOTHOCHUTH
00o03HaueHusl, KOTopble UMeroTcs B Tabmune «llepuoauueckas cucreMa XMMHUYECKHX



anemenToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sapa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITUPOBATh XUMHUYECKHUE JICMEHTHI, HEOPTaHUYECKUE BEIICCTBA, XUMUYCCKHE
peakuuu (10 4YMCIYy W COCTaBY Y4YacCTBYIOIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIacCOB, TOATBEpXKJas  OINHUCAHME MpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUSI XUMUYECKUX MPEBPAIEHUN B PA3IUYHBIX YCIOBUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (popMylie COETMHEHNsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XMMUYECKOHN PEaKITUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIUU MBICIIUTEILHON JEATEIHHOCTH — aHAJIN3 U CHHTE3,
CcpaBHEHHE, 0000IICHNE, CHCTEMATH3aINI0, KIAaCCH(UKAIINIO, BBISBICHUE MPUYWHHO-
-CJII€ICTBEHHBIX CBSI3€M — NJII M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPCHHE,
MOJENTUPOBAHNE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN);

ClieloBaTh TMpaBWJIaM TIOJIb30BAHUS XUMHYECKOW TMOCyIoW U J1abopaTOpHBIM
000pyIOBaHUEM, a TAKXKe TMpaBWJIaM OOpaIleHus C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U cOOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJIOPOAA M KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM J10JI€l paCTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHMIO PACTBOPOB WLIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (peHopTaaenH, METHIOPaHXK U IPYTHUe).

K koHiy obyueHnus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

PacKpbIBATh CMBICI OCHOBHBIX XMMHUYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJIECHTHOCTD,
IEKTPOOTPHULATEIBHOCTD, CTEIEHb OKUCICHMs, XMMHUYECKAs PEAKLMs, XUMHUYECKas
CBSI3b, TEIUIOBOW 3((EKT peakluu, MOJIb, MOJSIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, PpeakUM HOHHOro OOMeHa,
KaTaJn3aTop, XHWMHUYECKOE paBHOBEcHE, OOpaTuMble W HeoOpaTUMblEe pPEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHME M BOCCTaHOBJIECHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTaUIMYecKas pelérka, Koppo3us
METAJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM pEaKlUUH, IPEAeIbHO JOIIyCTUMAs
koHueHTpauus [[JIK BemecTna;

UJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMWYECKUX IIOHATHA WU IPUMEHATH OTU
MIOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPAIECHUN;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBie€HUS (OpMya BeLIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIIPENEIATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKHUX JJIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHWH 1o ¢opmynam, BHJI XMMHUYECKON CBS3M (KOBaJEHTHAs, MOHHa,



MeTalyInyecKasi) B HEOPraHWYECKUX COEAUHEHHUAX, 3apsi]] HMOHA [0 XHUMHUYECKOU
¢bopmyre, xapakrep cpeasl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCITUHEHUH, TUI
KPUCTAJUIMYECKOM pEIIETKY KOHKPETHOTIO BEIIECTBA;

packpsiBaTh cmbica Ilepuoaumyeckoro 3akoHa /[, M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTMCHIBATh U XapaKTepU30BaTh TabnuunHyo Gopmy [leproanyeckoit
CUCTEMbl XMMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noiarpymna (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», mamble W OoNbIIME TEPHOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiuie, ¢
YHMCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsia sizipa, o0IIee YHCiIo AEKTPOHOB M PACHPECTICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OLIME 3aKOHOMEPHOCTM B W3MEHEHUU CBOWCTB DJIEMEHTOB M HUX
COEIMHEHUI B IpeJiesiax MaJbIX MEPUOJIOB U TJIABHBIX MOATPYMN C Y4ETOM CTPOCHHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JIEMEHThI, HEOPraHUUYECKHE BEIEeCTBA, XUMHUUYECKUE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIMIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTeNeHEeW OKUCICHNSI XMMHUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME W CcHelU@HUUecKhe XUMHYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHYECKON JUCCOLIMAIIMU KUCIIOT, IIEJI0YEH U COJIeH,
MIOJIHBIE U COKPAILEHHBIE YPaBHEHUS PEaKIMi HOHHOIO OOMEHa, YpaBHEHMs peakluid,
MOATBEPXKIAIOIINX CYHIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXJY BellecTBaMu
Pa3INYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMS, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILECHHUM B Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popmylie cCoeTMHEeHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUK;

coOnroAaTh TMpaBuia MOJB30BAaHUS XMMUYECKOM TMOCyIoW ©  J1ab0paTopHBIM
obopynoBaHHEM, a Takke MpaBuia OOpalleHus C BElIeCTBAMU B COOTBETCTBHH C
HWHCTPYKIHUSMU TIO BBITIOJHEHHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB MO MOTyYSHHIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO ras3a);

MIPOBOJIUTh PEAKLUHU, MOJATBEPXKAAOIINE KAUeCTBEHHBIM COCTaB Pa3IMYHbIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM IMYTEM XIJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(haT-, TUIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPraHMYECKUX BEILIECTB;
IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENbHOCTH — AHAIW3 M CHHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHHE NPUYUHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XUMMUYECKUX pEAKLUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAOIMIOAEHHWE, W3MEpPEeHHEe, MOJEIUPOBaHUE,
9KCIEPUMEHT (PEaJIbHBIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMHYECKUX dnemeHnToB Jl. U. 7 brbmorexa OK
https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue
aToma
XuMu4decKas CBS3b.
3.2 OKI/ICJ‘H/Ie":eJ'?BH((:)- ’ 8 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITUN
bu6mmoreka [{OK
Hroro o pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 onewewton VA-rpymma, Asor,qochoprx | 7 ;| BimoreloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKH3HU yesoBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
5 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparreHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bu6mmoreka [IOK
4 . 1
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CHMBOJIBI) XHMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BeIecTB. XuMuueckas hopmyia.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

JJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENbHASI MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTA B COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [IOK
MosipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUSI. bu6moreka [IOK
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BEIIleCTBA TI0 ypaBHeHI/I;nv; bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Knaccudukanus xuMmuaeckux
18 peaKuHI(“f (co:ﬂHHeHI/IH Pa3IIOKECHHS bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIONEIUCT. O6og1;lleHne u bubmorexa HOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BermecTBa 1 XUMUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CrocoObI MONYYCHHS KHCIOPO/ia B
23 nabopaTopuu ZIquOMmmnerHoﬂcm. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHITHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
TormmBo (HedTh, yroiab U METaH).
25 3arp${3HeIEHe(1;0321§rxa CIIocoObI c)ero Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrnueckas padora Ne 3 mo Teme
26 «lPlonyquHe " I():061/1paHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €TO CBOHUCTBY»
97 Bopopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniectBo. HaxosxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bozopoaa. IIpumenenue Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIIOTAX U COJISAX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOpoaa B bu6mmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme BuGmoreka LIOK
31 «ITomyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a [0 €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
BrruncieHuss 00EMOB ra3oB 10
34 YpaBHEHUIO PEAKIIMU Ha OCHOBE Bubnuorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 duznyeckne 1 XUMUYECKHe CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubnuorexa [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacpnnenusie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBast 10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckast pabota Ne 5 mo teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
omnpeeIéHHOM MaCcCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas pabora No2 mo teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XuMHUYECKHE CBOMCTBA
41 Klfcn};qTeHmz OCHOBHBT)((: u S Bu6mmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuuKaims, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHE CBOWCTBA bubmuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnnorexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
C : s
15| cnocotm nommenn et BuGmonexa LIOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOWCTBa
[IpakTueckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 33/a4 I10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
r
8 xanccawn neopramticcin. Eumionexa LIOK
N P https://m.edsoo.ru/00ad9a50
COEJIMHEHUI
49 O000111eHNE U CUCTEMATU3ALMS bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
K 6oTa Ne3
50| "Ochoniae Kiacen Heopraticciy Eumonesa LIOK
o P https://m.edsoo.ru/00ad9ela
COEJIMHEHUI
IT
51| ummecka stowenton Honmmie EuGmonesa LIOK
) https://m.edsoo.ru/00ad9ffa
rpymmnax CX0AHbIX 3JIEMEHTOB
H o
€pUOINYECKUN 3aKOH U Bitmiorexa 1IOK
52 Ilepnoauueckas cucrema

XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00ada52¢c
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Meunneneena

53 [Tepwo b1, TPYIIIEI, TOATPYIIIIHI bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. V3otorsl https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 060J10qel<v Butorexa LOK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adaébc
cucremsl JI. 1. Menpeneena
XapakTepruCTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NMPAKTUKH. 1. bubmuorexa [JOK
. MenpeneeB — y4EHBIH, IeIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
XHUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumudeckas CBsI3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMuudeckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas bubnnoreka [JOK
XHMHY€ECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK

peaxiuu

https://m.edso0.ru/00adb076
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bubmuoreka [JOK

64 OKHCIIUTEIN U BOCCTAHOBUTEIIH 1 https://m.edso0.ru/00adb076
65 | Omeeme s oo |1 biorera LIOK
https://m.edsoo.ru/00adb486

CBSI3b»

66 PezepBHbiit ypok. O0o0IICHNE 1 1 bubnuorexa [JOK
CHCTEMATH3AIMs 3HAHUIA https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHCTEMAaTH3aI[Us 3HAHHUIMA https://m.edsoo.ru/00ad9cb?2

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTEMATH3AIMs 3HAHHUIMA https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOICTB XEIMI/I‘-IeCKI/IX 3JIEMEHTOB 1 bubamorexa LOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMrueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padorta Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca
8 kmacca»

5 Knaccudukanus XuMuaeckux 1 bu6mmoreka [JOK
PeaKImii 10 Pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XMMUYECKOM

7 peaKIuu. HOH}IpTI/Ie 0 TOMOT'€HHBIX U 1 bubmmorexa [JOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsATHE O XUMHYECKOM
8 paBHOBecuH. DAaKTOPBI, BINAIOIINE 1 bubamotexa LIOK
> https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKOU PEaKIINH
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1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHUECCKON
10 ,[[PICSOIII/I&III/H/I?CI/IJIBHBIC 1 ciabbie Bubnuotexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUsI peaKkIUuil Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOMTHUECKOM https://m.edsoo.ru/00add5d8
JIUCCOIMAITAN
XUMUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubmorexa [IOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsaTue o runmpoause comnei bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe SKCHpepI/IMeHTaJIBHBIX bubmuorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
KonTtponsnas pabora No2 mo teme
17 «QIIEKTpOJINTHYECKAs bubnuoreka [IOK
IHACCOLMAINASL. XUMUUECKHE https://m.edsoo.ru/00addecO
peaxiuu B pacTBOpax»
18 OO11ast XxapaKTepUCTHKA raJIOT€HOB. bubnuorexa [IOK
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XHUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa

https://m.edsoo.ru/00addfe2

Xnoposojopoa. CossiHast KUCIIOTA,

bu6mmoreka [{OK

19 XHMHUYECKHE CBOMCTBA, MOJIYUYEHHE,
yi https://m.edsoo0.ru/00ade104
MIPUMCHCHHE
ITpaxTryeckas padora Ne 2 o Teme
20 <<1?Ion cHHUE COIjIﬂHOfI KHCIIOTBI Bubnuorexa LIOK
YHACHIE oI ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brerunciaenus 1o ypaBHEHUAM
21 XAMHYECKIX eazp W, €CIIH OUH bubmmorexa [TOK
PCAKLIHH, 8 https://m.edsoo.ru/00ade488
W3 pEareHTOB JaH B H30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpyrmmsr https://m.edsoo.ru/00ade64a
AmtoTpoTniHbIe MOTU(UKAITUN CEPBI.
Haxoxnenue cepol u €€ bu6mmoreka [IOK
23 N
COEMHEHUH B IPHPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBOIOPOT, CTPOCHUE
24 (bI/I]ZI/I‘IefKI/II)e Ilf; XI/II;/II/I‘ICCK,I/IC Bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunapl ceprl. CepHas KMCIIOTa,
25 (1)I/ISI/I‘IILGCKI/I12 u XHl\queCKI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JIKAIINEC B
OCHOBE IIPOMBIIIIIIEHHOr0 cHocoda
p N bubnunorexa [IOK
26 MIOJIy4EHUS CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

https://m.edsoo.ru/00adec8a
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COCAMHCHUAMU CCPBI

Briuncienne MmaccoBor 10U

bubmuoreka [JOK

21 BBIXO/Ia MIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpymnsl. A30T,

28 pacnppoycr;paHeHHe B IIPHPOJIC bubmmorexa LIOK

’ https://m.edsoo.ru/00adeea6
(dusznyecKre 1 XUMUYIECKUE
CBOICTBa
AmMuak, ero ¢usnueckue u
29 XMUMHYECKHE CBOMCTBA, MOJIyYeHUE Brbmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[TpakTruueckast pabota Ne 3 o Teme
30 «lPlonyquHe athHaKa H3yUeHUE Bubnuorexa LIOK
B ’ https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas kucioTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 ynoopenuii. XuMuueckoe ’ bubmmorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIeH Cpe/ibl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u
33 (1)00((11))05Ha;1 Kan((l))Ta (b(bIEBHEI\Q:KHe u bubmmorexa LIOK
- https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnons3oBanue pochaToB B
34 KaueCcTBE MUHEPATbHBIX bubnuoreka [JOK

ynoopeHuii. 3arps3HeHne
MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20
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Yraepoa, pacipocTpaHEHHE B

35 npupoje, hpuznyeckue u Bubnnorexa HOK
’ _ https://m.edsoo.ru/00adfd9c
XUMHUYCCKUE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
1 XMMUYCCKHUE CBOMCTBA.
36 DKOJIOTUYECKHE MPOOIEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VYroapHas KucioTa U €€ Cou bubmuorexa LIOK
https://m.edsoo.ru/00ae006¢
[Tpaktruueckast pabota Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. bubnuoreka [IOK
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/IquKHX BEIIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KpemHuwuii u ero coenuHeHus bubmorexa [JOK
https://m.edsoo.ru/00ae080a
[IpakTueckas pabota Ne 5.
41 Pemenune skcnepuMeHTaIbHBIX bubmuoreka [JOK
3aj1a4 1o teMe «Baxuelmme https://m.edso0.ru/00ae0bf2
HEMETAJUIbl M KX COCTUHCHUS
KonTpoibnas padorta Ne3 o teme
42 «Baxieﬁmne EeMeTaJ‘IJ‘IBI U UX Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
43 OO1as XxapakTepucTuKa bubnunoreka [JOK

XUMHUYCCKHX JJICMCHTOB —

https://m.edso0.ru/00ael103e
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METaJlJI0OB. MeTalnueckas CBsI3b U
MeTaJUTMYeCcKasi KpUCTaIIMuecKast
pemérka. Gu3nyecKkre CBOMCTBA
METAJIJIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHYECKUN Psifl Brbmiorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUN METaJIOB
O61ue cnocoObl NOTy4YEeHUS
MetaiuioB. CriiaBel. Berauncienns
45 10 YPaBHEHUSIM XUMHUYECKUX Brbmiorexa LIOK
. https://m.edsoo.ru/00ae1156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAILIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [enotrtie MeTaiTEL https://m.edsoo.ru/00ael14b2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAJIIbI — bu6mmoreka [JOK
KaJIbIUil 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiiue coequHEHUS KaJIbLIU bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATH3ALIUSI
3HAHHUH
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
53 IIpakTuyeckas padora Ne 6 o reme bubnuoreka [IOK

"YKECTKOCTh BOJIBI U METOIBI €6

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

ycTpaHeHus"

. bubnuorexa LIOK
>4 AomiHil https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% Keneso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIIBI U COJIH bubnuorexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o00meHe U CHCTEMaTH3aITHS
3HAHUH
[IpakTueckas padora Ne 7.
59 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
3aja4 1mo teme «BaxkHeiimue https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHCHHS
Brruucienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUH, €CITH OJTNH
60 W3 PEeareHTOB JaH B H30BITKE WM bu6mmoreka [JOK
COJICPXKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOTyKTa
peakuu
61 O00011IeHNE U CUCTEMATH3ALMSI
3HAHHUH
KounTtponbnas pabora Ne4 no teme
62 «BaxxHeitne MeTallIbl U UX
COCJTUHECHUS»
63 Bemiectsa u marepuaisl B bu6mmoreka [JOK

MOBCEIHEBHOM JKHU3HU YEJI0BEKa

https://m.edso0.ru/00ae3f50
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XHMMHUYECKOE 3arps3HEHUE bubmuoreka [IOK
64 . 1
OKpYKarloIIeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHbiit ypok. O60011EHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allMs 3HAHUIT https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
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