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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbx B @I'OC OO0, a takke Ha OCHOBe (eaepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOyYArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTCPUCTHKH COJCPKAHUSA, PEKOMEHAYEMYIO MOCIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUsSI OCHOBHOM 00pa30BaTeIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMUH CITY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS 4YEJOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBbI JUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON AEATEIbHOCTH;

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

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarorn4eckd afanTUPOBAHHBIM OTpaKEHUEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHI OpPraHU4eCcKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



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

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

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XMMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUI OCHOB XMMUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX HIPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpeH TaKue e, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs Ha CUCTEMaTHYecKoe NpuoOlleHre oOyyaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEeIbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, UCHOJb3ys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKH SKOJIOTUYECKH 11€71ecO00pa3HOro MOBEACHHS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMK K O0OY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEUEIIOBEYECCKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEJEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METO/1aX IMO3HAHUS B XUMHH. YnCThIe BemecTBa 1 cMecu. CriocoObl pa3elieHUs CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Trl o hopmynamMm XUMUYECKUX COCTUHEHUMN.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCJIOTHI C XJIOPHUIOM Oapus, paszioxkeHue rumpokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpoBeIeHUE OYUCTKA TMOBAapEHHON COJM, HaONIOIeHHEe U OINKCAaHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemiecTBO. HaxoxkaeHue Bomopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTH BelleCTB B Bojae. MaccoBasi J0Jsi BeELIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coenuHenuid. Oxcuabl. Kinaccuduraruss OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanmsi. Knaccudukaruss OCHOBaHWA: WIENOYM €W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®duznueckue U XuMU4eckue cBoiictBa cojeil. [lonyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
M3yYeHHe CBOWCTB BOJOpoaa (TopeHHe), B3auMojeHCTBHE Bojgopoga ¢ okcugom wmean (1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOM JOJEH PpPACTBOPEHHOTO BEIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKH WHIMKATOPOB B PACTBOpax KUCJIOT M IIeNoueH, M3ydeHue
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE 3KCIIEPUMEHTANIBHBIX 3aJa4 110 Teme «BaxHeimue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKM KJIAcCU(UKALMKA XUMHYECKUX O3JeMeHTOB. lloHartue o rpynmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anmuHHonepuoHas ¢opmbl [leprogunueckoir cucTeMbl
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHUX dNIeMeHTOB [lepuoandyeckoil CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHUS paauyca aTOMOB XUMUUYECKHUX IEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE THAPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBS3EH NMPH M3YUYCHHH XUMHH B 8 KJIACCE OCYILECTBIISIETCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TMOHSTHS: HAy4YHBIM (DaKT, TUMOTE3a, TEOPHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYNA, JJICKTPUYECKUN 3apsij, BEIIEeCTBO, TEJO0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIIaeMbl€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallis, KalblUs U HUX COCIUHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIHIECTB, MO TEIIOBOMY 3(dexTy, mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [loHsaTue 06 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJICKTPOHHBIM OanaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MexXaHM3M JAMCCOLMAllMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XHMHUYECKOHM CBSI3U.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAHUN U COJIEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (Tpadura W ajMasa), CIO0XKHBIX BEIIECTB (XJIopuia HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl MU cojeil (BO3MOKHO HCIIOJIb30BaHME BHJIEO MAaTEpHUajOB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX peakluuil (FOpeHHe, peakluu pa3iokKeHUs, COEIUHEHUs),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

Hemeranibl U X coeUHEHUS

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0pOBOIOPO/Ia Ha OpraHU3M 4elloBeka. BaxkHelune Xia0pu sl
U MX HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PUKALMU KUCIOpOoJa U cepbl. XUMUYECKHUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmue kak MpeacTaBUTENs Kiacca KUCIOT M creuududeckue). XUMUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COeQUHEHUHl B MpHupojie. XUMHMYECKOE 3arps3HEHUE OKpYKaIoIIeH cpejibl
COEJIMHEHUSIMH Cepbl (KUCIOTHBIE JIOXKIM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopot azora B npupoje. AMMHUAK, ero GU3NUYECKUe U XUMUYECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHe CBOMCTBa (OOmIMe Kak NpEeACTaBUTENs Kiacca KHUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
TOX/IM, 3arps3HEHHE BO31yXa, MOuYBBl M BOA0EMOB). PDocdop, ammoTpomHbie MOIUGPUKAIIH
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHUEe U XMMUYECKHE CBOMCTBA, JEHCTBHE HA KUBBIE OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
cojiu, UX (pU3MUecKHe M XUMHUYECKHE CBOMCTBa, MOJlyueHHWE U NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJMIEpPUH, YyKCcycHas kucnoTa). IlpuponHbie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBOU kucaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIICHHOCTH. BakHeimme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4yeHue o0pas3OB HEOPTraHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI, ITPOBEICHHE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOU peakiuu Ha cyib(paT-uoH U HaONIoJeHue TMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOWCTB aMMHakKa, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHME BUAECOMATEPHUATIOB), M3ydYe€HHE MOJeNell KpUCTAIMUECKUX PEIETOK anmasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTUKa XWMHUYECKUX DSJIEMEHTOB — METa/NIOB HAa OCHOBAaHUU UX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTayuioB. OOmIIMEe CIOCOOBI MOMydeHnuss MeTauioB. [IoHsATHE 0 KOPPO3UU METAUIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasUIbL: TIOJI0KEHUE B [leproinueckoi CHCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MenpgeneeBa, CTpOEHUE UX aTOMOB, HaXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IETOYHBIX METAIUIOB U UX COCTUHECHUM.

[IlenoyHO3eMeENbHBIE METAUIBI MarHui M KalblWW: TnoJokeHue B llepuoamyeckon
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHJI, TUAPOKCU, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucremMe xumuueckux osnementoB [l U.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJICHHE C o0O0pa3l[aMy METajlIoB M CIUIaBOB, MX (U3MYECKUMHU CBOMCTBAMU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEpPUAJIOB), HCCIIEOBAaHHE CBOICTB KECTKOM BOMBI, Mpollecca TOPEHHs XKeje3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (1), HabaromeHne ¥ OMHCAHUE IPOLIECCOB OKpAIIMBAHKS IJIAMEHH HOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUSA U OKpYKaIIas cpeaa

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BelecTs, naiee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX MpoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzamust MexnpeaAMETHBIX CBA3EH NMPU M3yUYEHUHM XMMUH B 9 Kilacce OCYyLECTBIISETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccuukanus,  NEpUOAMYHOCTh,  HAONIOJCHHE,  HKCIEPHUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUUECKUW 3apsf, MPOBOAHUKHU, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢otocunres, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMUU B €AWHCTBE Y4COHOM M BOCIHMTATEIBbHOW JCATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNIbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIEeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIBHOCTH NPH BHINIOJHEHHH Y4eOHBIX, TO3HABATEILHBIX 33124,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOMX TOBApHUIIECH C TO3WIUM HPABCTBEHHBIX H
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SX YENIOBEKA C MPHPOIHOU CPENod, O POJIH
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON ¥ YUTATEIBCKON KYJIBTYPBI, B TOM YKCJIC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIIEIOBATENBCKON NEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 JKW3HH, OCO3HAHWE MOCIEACTBUA M HENPUATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTHIECKOMY U3YUeHHUI0 Mpodeccuil U Tpyaa pa3IMyHOro Poja, YBaXKEHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl € y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTMYECKHU 11€1ec000pa3HOe OTHOIIEHHUE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUil O€30MacCHOTO MOBEACHUS IpU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeramnpeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYUMbIE UIA (HOPMUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MPeIMETOB (pOpMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JesITENLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JPYTUMU MOHSATHUSIMH), UCTIOIB30BATh MOHATUS U1 00BACHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBbEKTaMU W3YyYeHUsl, CTPOUTH JIOTHUECKUE pacCykaeHus (MHIYKTUBHbIEC, AeTyKTUBHbBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpPUMEHSeMbIe B XUMHH MOJICTbHBIE TIPEJCTABICHUS — XUMUYECKUHN 3HAK (CHMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BATh MOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTa MO3HAHHS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIIecca, CAMOCTOSTEIHLHO MPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpECTABICHUS, TOJTyIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh PA3IMYHbIE METOJIBI M 3aIPOCHI TPU TIOUCKE U 0TOOpe HH(pOpMAINK U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJb30BaTh W aHAIM3UPOBATh B Ipoliecce ydeOHOW M HMCCIeHOBATEIBCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OTMBITA, JIAOOPATOPHOM pPAaOOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMPENeNsTh IeNd AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WM KOPPEKTHPOBATh MPEMAJOKEHHBIM alrOpuUT™M NEHCTBUN Mpu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpeijaraéMble B YCIOBUH 3a/ITaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOyJaromuMHCsT Hay4YHble 3HAaHUS, YMEHHUS W CIOCOObI JeicTBUM, crneunpuueckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIINUXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOIO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKkIHii: peakiuy COSANHEHUS, PEAKIINK PA3JI0KEHUsI, PEaKIIUU 3aMEIIEeHUS, PEaKIIIU
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl ¥ MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynas mnoxarpynmna (b-rpymma)», manbie U OoJblIME TEPUOIbI, COOTHOCHTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpezesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpPUMEpaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, KIacCU(DUKAIHMIO, BBISIBICHUE TMPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAyYHblE  METOJbl  IO3HAHUS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeIOBaTh MpaBWIAM TIOJB30BAHUS XHUMHYECKOW TIMOCYyIOoM W  J1abOpaTopHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpPaHHIO Ta3000pa3HBIX BEHICCTB (BOJOPOJAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTh,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTUMble W HEOOpaTUMBbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEakiuu, MpeleiabHO JOIMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHUS (OpMya BEHIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢opmysaaMm, BUJI XUMUYECKOW CBS3U (KOBaJICHTHAs, MOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuoguueckoro 3akona [I. . MenzaeneeBa U 1eMOHCTPUPOBATh
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTh 0003HaueHMs, KOTOpble HUMEITCS B TMEpUOJUUYECKOW Tabmume, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IPEJIENax MaJbIX IEPUOJOB U IJIABHBIX MOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3 dexTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUSI XUMHUECKUX DJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUECKON TUCCOLMAIMU KUCIIOT, IEJI0YEeH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUMCIIATH OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaKKe IMpaBHJa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTENLHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHHe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
AKCIIEPUMEHT (peabHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoanyecTBo yacoB

Bcero

JuexkTpoHHble (¢ poBbIe) 00pa3oBaTeIbHbIE
pecypcsbl

Paznen 1. HepBOHa‘laﬂbele XUMHUYECCKHEC TTIOHATUSA

XuMus — BakHas 00JIaCTh €CTSCTBO3HAHHUS

1.1 . 5 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
U TMPAKTUYIECKOH ACATSILHOCTH YEIOBEKa
1.2 BeiiecTBa U XMMHUYECKUE PEAKIIUH 15 bubnunoreka [IOK https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 20
Paspen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
2.1 Bo3ayx. Kucnopon. I[Toustre 06 okcuaax 6 bubnunoreka [1IOK https://m.edsoo.ru/7f41837c
2.2 Bomopoa.IloHstie o KUCIOTaX U CONSIX 8 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
2.3 Boma. PactBopsl. [Tonstre 06 0CHOBaHHSX 5 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
O
2.4 CHOBHDIC fﬂ ACCH Heopraticeix 11 bubmuoreka IIOK https://m.edsoo.ru/7f41837c
COCIMHCHU I
Hroro mo pazgeny 30

Pasznen 3. Ilepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jemMeHToB /. U. MenaesneeBa. CTpoenne aToMoOB.

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHbBIE Pe€akKnuu

[Tepunoanueckuii 3akon u [leproaudeckas

3.1 CHUCTeMa XMMHUYECKHX 31eMeHTOB JI. U. 7 bubmuoreka IIOK https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atomMa
3.2 XAMHHCCKaS CBA3D. OKHCIHTCIEHO- 8 bubnuoreka IIOK https://m.edsoo.ru/7f41837c
BOCCTAaHOBHTEJIbHBIC PEAKIINN
Wtoro mo pazneny 15 bubmuoreka [IOK https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmuoteka [{OK https://m.edsoo.ru/7f41837c
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9 KJIACC

KoJymyecTBo yacos JuexkTpoHHbIe (UG poBLIE)
Ne n/m HaumeHnoBaHue pa3/iejioB U TeM MPOrPaMMBbI
Bcero o0pa3oBaTe/ibHbIE peCypChl
Pa3nes 1. BemecTBo U XuMH4yecKne peakuuu
[ToBTOpEHue U yriyOiieHne 3HaHUH OCHOBHBIX bubnuorexa [JOK
1.1 5
pasiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX PEaKIIni 4 bubmmorexa LIOK
' P peardt https://m.edsoo.ru/7f41a636
DIIEKTPOJIMTUYECKAS JUCCOUALINSA. XUMUYECKUE bubnuorexa [JOK
1.3 8
peaKIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTHKa XUMHUUYECKUX AIIEMEHTOB 4 bubnuorexa [JOK
' VIIA-rpynmsl. T"anorens: https://m.edsoo.ru/7f41a636
99 OO6m1as XxapaKTepUCTUKa XUMHUUYECKUX AIIEMEHTOB 6 bubnuoreka [JOK
' VIA-rpymmsr. Cepa u e€ coeTuHeHUS https://m.edsoo.ru/7f41a636
53 OO0mrast XxapaKTepUCTUKAa XUMUUYECKHUX AIIEMEHTOB 7 bubmuoreka [JOK
' VA-rpynmsl. A30T, pochop 1 uX CoearMHEHUS https://m.edsoo.ru/7f41a636
' PYIHEL POSLTTEP https://m.edsoo.ru/7f41a636
COEIMHEHUS
Utoro no pazneny 25
Pa3pnen 3. Merasibl U MX COeIMHEHUS
3.1 OO1ue cBoiicTBa METaIIOB 4 Bubmorexa LIOK
' B https://m.edsoo.ru/7f41a636
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bubnuoreka [IOK

. i 1
3.2 Baxueiimme MeTamibl U KX COSTUHCHUS 6 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomias cpeaa
41 B . eloBeKa 3 bu6mmoreka [{OK
. [ B JKU3HHU U BCK
CUIECIRA 1 MaTepHaiy 1 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
p 3 bu6mmoreka [{OK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IVTAHUPOBAHMUE

8 KJIACC
KoauuecTBO
No /it Tema ypoxa 4aCOB DJIeKTpOHHbBbIE (P pPOBLIE
o0pa3oBaTejibHbIE PeCYpPChI
Bcero
1 [Ipenmer xumuu. Posib XuMuu B KU3HU YesioBeka. Temna u 1 bu6mmoreka [IOK
BEIICCTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAaX IMO3HAHKS B XUMHH 1 Bubnmorexa [IOK
https://m.edsoo.ru/ff0d227e
3 [IpakTueckas padorta Ne 1 «IIpaBuna paboTsl B 1abopaTopun 1 bubnuoreka [JOK
U MpUEMBI 00paIlleHHs ¢ Ta00PaTOPHBIM 000PYIOBAHUEM) https://m.edsoo.ru/ff0d23dc
. bu6mmoreka [IOK
4 Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus: cMece 1 htts://m.edsoo.ru/ffod26ca
5 [Ipaktrueckas padota Ne 2 «Pa3znenenue cmeceit (Ha mpumepe 1 bubnuoteka [JOK
OYHUCTKH [TOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI M MOJICKYJTBI 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHUE JIEMEHTHI. 3HAKH (CMBOJIBI) XUMHYECKHUX 1 bubnuorexa [JOK
JIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa I[IOK
https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYecKas hopmyrna. 1 bu6moreka [IOK
BaneHTHOCTh aTOMOB XMMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
OrtnocurenbHas aroMHas Macca. OTHOCUTEIIbHAS bu6mmoreka [IOK
11 1
MOJIEKYJIsIpHas Macca https://m.edsoo.ru/ff0d323c
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bubmunoreka LIOK

12 MaccoBast 10JIsI XHMHYECKOTO DJIEMEHTA B COSAMHECHUHN https.//m.eds0o.ru/ff0d350¢
13 KonnuectBo BemecrBa. Mosib. MouisipHast Mmacca ]r?gs:,:l/d/?r:z;iciﬂi/ﬁo 45230
14 Du3NYECKUE M XUMUYCCKHE SBIICHUS. XUMHUYSCKash PEAKITHS bubnuoreia LIOK
https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku 1 yCIOBUS MPOTEKAHMSI XUMUICCKIX PEaKITHA bubnuoreia LIOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MacChl BEIIECTB. XMMUUECKHE YPaBHEHUS bubmiorexa LIOK
https://m.edsoo.ru/ff0d3b88
17 Brruucnenus KOJ'II/I‘—IefTBa, MacChl BENIECTBA 10 YPaBHEHUSAM bubnuoreka [JOK
XAMHUYECKHX PeaKIuit https://m.edsoo.ru/ff0d5708
18 Knaccudukarus XuMuueckux peakiui (CoeqnHeHus, bubnuotexa [JOK
pasIoKeHuUs, 3aMEeICHHs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIH-dHITUKIONIEAUCT. O000IICHNE 1 bu6moreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Kontponpnas padorta Nel o reme «BemecTBa n XuMuueckue bubnuorexa [JOK
peaKImm» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — bu6moreka [IOK
3JIEMEHT U IPOCTOE BemiecTBO. O30H https://m.edsoo.ru/ff0d448e
99 Ou3nyecKue U XUMHUYECKHUE CBOMCTBA KUCIOPOaa (peaKkinu bubmuoreka [JOK
okucieHus, roperue). Iloustre 06 okcuaax https://m.edsoo.ru/ff0d4614
93 CriocoObl motydeHus: KUCI0po/aa B 1adopaTopuu U bubmuoreka [JOK
POMBIILICHHOCTH. [IprMeHeHne Kuciopoaa https://m.edsoo.ru/ff0d497a
TermoBou KT XUMUYECKOU peaklnu, OHATH
24 TeepM(())XI(/)IMI:‘(fe(I())f(OM ypaBHZf—II/I(:/I, 51(:30-11 u 3’H,Z[(())TepMiI‘(;eCKI/IX bubmmorexa LIOK
https://m.edsoo.ru/ff0d4790
peaxusax
25 TornmBo (HedTh, yroib U MeTaH). 3arpsisHEHUE BO3lyXa, Bbubmuorexa [JOK
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CrOCcoOBI €ro Mpe0TBPAICHUS

https://m.edsoo.ru/ff0d4c4a

26 [Ipaktuyeckas padora Ne 3 o teme «llonmyuenue u Bbubmuotexa [JOK
coOMpaHue KMCI0POIa, U3yICHUE €r0 CBONCTB» https://m.edsoo.ru/ff0d4ae2
Boaopon — snemeHT u npocroe BemectBo. HaxoxaeHnue B bubnuotexa [JOK
27
pupoie https://m.edsoo.ru/ff0d4ddO
28 dusndeckre 1 XMMUYECKHE CBOMCTBA BOIOPO/IA. bu6mmoreka [IOK
[Mpumenenune BoI0poIa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTre 0 KUCTOTaX U CONISIX bubnmoreia LIOK
https://m.edsoo.ru/ff0d50d2
bu6moreka [IOK
30 CriocoOBI IMoJTydeHusT BOJAOPO/Ia B TAOOpaTOPHH httos.//m.edsoo. ru/ffod4ddo
[IpakTueckas padota Ne 4 o teme «llomydyenue u bubnuoreka [JOK
31 .
coOHMpaHue BOJOPO/Ia, M3YUEHUE €0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. . bu6mmoreka [IOK
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaaApO https://m.edsoo.ru/ffod542e
33 Brruncienus o0b€Ma, KOIMYECTBA BEIISCTBA T'a3a 10 €ro bu6mmoreka [IOK
M3BECTHOMY KOJIMYECTBY BELICCTBA UM OOBEMY https://m.edsoo.ru/ff0d55a0
34 Brruncienust 00bEMOB ra3oB 10 YpaBHEHUIO PEeaKIUy Ha bubnuorexa [JOK
OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHUH Ia30B https://m.edsoo.ru/ff0d5708
35 duznuecKkue 1 XMMUYECKHUE CBOKWCTBA BOIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpPaAX bubmorexa I[IOK
https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputeins. HachileHHbIC U HEHACBIIIICHHBIC bubmuoreka [JOK
pacTBOpbI. MaccoBasi 107151 BELIECTBA B paCTBOPE https://m.edsoo.ru/ffod5b40
IIpaxkTrueckas pa6OTE.1' Ne 5vno TEME «VHpI/IrovTOBJIeHI/Ie" Butmotexa LIOK
38 PacTBOPOB C OMPEIEIEHHON MaccOBO J1oNiel pacTBOPEHHOTO

BCIICCTBaA»

https://m.edsoo.ru/ff0d5eba
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KonTtponsnas padora Ne2 mo reme «Kucnopoa. Bomopon.

bubmunoreka LIOK

39 Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KIaccu(pUKaIKs, HOMCHKIATypa bubnuoteia LIOK
’ ’ https://m.edsoo.ru/ff0d664e
[Tosydenne u XMuMHYECKHUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubmnoreka LIOK
41
aM(OTEePHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: COCTaB, Kiaccu(UKaIKs, HOMEHKIATypa bubnuoreia LIOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMUYECKHE CBOMCTBA OCHOBAHUN bubmiorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa bubnmorexa LIOK
’ ’ https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHYECKHE CBOMCTBA KHCIIOT bubnmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIATypa, COCOObI MOTyYSHUS, bubnuotexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padota Ne 6. PereHue sxcriepuMeHTaIbHbIX
47 3arz)[aq 0 TeMe SOCHOBHI:IC KJIaCChI HeopraHfmecm/Ix bubmorexa LIOK
. https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN
48 I'enernueckas cBsI3b MKy KJIaCCaMH HEOPraHUYECKUX bubnuorexa [JOK
COCIMHCHUI https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN bubmorexa I[IOK
https://m.edsoo.ru/00ad9cb2
50 Kontponsnas padota Ne3 no teme "OCHOBHBIE KIT1aCChI bubmuoreka [JOK
HEOPraHU4eCKUX COCTUHCHUN" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX HIIEMEHTOB. bubmmoreka [JOK
[TonsiTHE O TPyNIaX CXOIHBIX 3JTEMEHTOB https://m.edsoo.ru/00ad9ffa
52 ITepunoanueckuit 3akoH u Ilepuoanueckas cucrema Bbubmuorexa [JOK
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xuMmudeckux anemeHToB J[. . Menneneesa

https://m.edso0.ru/00ada52c

53 [Tepwo1b1, TPYIIIEI, TOATPYIIIIHI bubmorexa [IOK
https://m.edsoo.ru/00ada52c

o4 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tombl bubmmorexa LIOK
https://m.edsoo.ru/00ada342

55 CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB JIEMEHTOB bubnuotexa [JOK
[Mepuoauueckoit cucremst [. . Menzaeneesa https://m.edsoo.ru/00ada6bc

56 XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA I10 €70 MOJIOKEHHUIO bubnuoreka [JOK
B [leproanueckoii cucreme JI. . Menneneena https://m.edsoo.ru/00ada824

HauyeHne [leproagnyecKoro 3aKoHa Ul pa3BUTHS HAVKA U

S7 ip:K:I/IK:I. Jle.pI/I.Oi/IeHe;eJ?e;)Bga—oy;égflﬁf)igeﬂaror I/IaYK bubmorexa LIOK
— https://m.edsoo.ru/00ada96e

58 DIEeKTPOOTPUIIATEIILHOCTh AaTOMOB XUMHUYECKHX JIEMEHTOB Bubamorexa [IOK
https://m.edsoo.ru/00adaab8

bubanoreka IJOK
59 HonHas xumudeckas CBA3b httos://m.e dS(I)lo.ru 100adac34

60 KoBanenTHas nossipHasi XUMHUYECKasi CBS3b Bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

61 KoBanenTHas HenoJsipHas XUMUYECKask CBSI3b Bu6mmorexa [IOK
https://m.edsoo.ru/00adaab9

62 CreneHb OKHCICHUS bubmmorexa [IOK
https://m.edsoo.ru/00adae28

63 OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH bubmmorexa [IOK
https://m.edsoo.ru/00adb076

64 OKXKHCIIUTEIIN ¥ BOCCTAHOBHUTEIIN bubmmorexa [IOK
https://m.edsoo.ru/00adb076

65 KonTtponpHas padota Ne4 o reme «CtpoeHue aToma. bubnuoreka [IOK

XYMUYECKas CBSA3bY

https://m.edsoo.ru/00adb486
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bubmunoreka LIOK
66 P i . 0600 i 1
C3CPBHLIU YPOK OOIIICHUEC U CUCTEMATHU3allud 3HAHUU https://m,edsoo,ru/OOadb33c
bubmnoreka LIOK
67 P i . 06006 i 1
C3CPBHLBIU YPOK OOIIICHUC U CUCTEMAaTU3aluad 3HAHUU https://m,edsoo,ru/OOad9cb2
bu6 OK
68 PesepBHeIit ypok. O000IICHNE U CUCTEMATH3AIIMS 3SHAHHUIA 1 htI/tIp:,:I;I/(;r:.eeI;ic])_E).ru 1£0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KJIACC

KoaunyecrBo
No 11/ Tema ypoka YACOB DJIeKTpOHHbIe N (ppoBbIe
o0pa3oBaTe/ibHbIE Pecypchl
Bcero
1 [lepuoauueckuii 3akoH. [leproauueckas cucrtema 1 bubnuoreka [JOK
xuMudeckux 3aementoB JI. . Menaeneea https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMUYECKHUX 1 bubnuotexa [JOK
3JIEMEHTOB MIEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1 bubamoreta LIOK
https://m.edsoo.ru/00adb7e2
4 Buel XxuMu4eckoi CBSI3M U TUIIBI KPUCTAITMUYECKUX PEIIETOK 1 bubmorexa LIOK
https://m.edsoo.ru/00adbac6
5 Kontponbras padorta Nel o reme «IloBTopenue u 1
yriyOJIeHHe 3HaHUH OCHOBHBIX Pa3fesioB Kypca 8 Kiaccay
5 Knaccudukanus XuMu4ecKuX peakiuii Mo pa3aundHbIM 1 bubnuoreka [JOK
[pHU3HAKaM https://m.edsoo.ru/00adbcb0
7 [TonsiTue o ckopocTu XUMUYECKO# peakuuu. [lonstue o 1 bubnuorexa [JOK
TOMOTEHHBIX U F€TEPOrEeHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
[Tonarue o xumuueckoMm paBHOBeCHH. DAKTOPHI, BIUSIOIINE
8 Ha CKOPOCTh XI/IMI/I‘IGCKO; peakuuu u HOJ'IO)KGII){I/IG B 1 bubmorexa LIOK
https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIIUU 1 bubmmorexa LIOK
https://m.edsoo.ru/00adcade
Teopus snexrTponuTrueckoi nucconranuy. CUnbHbIE U bubnuorexa LIOK
10 1
cy1abble IEKTPOITUTHI https://m.edsoo.ru/00adcd68
. bubnuorexa LIOK
11 HonHble ypaBHEHMS peakuuii 1

https://m.edsoo.ru/00add448
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XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE

bubmunoreka LIOK

12 NPEACTABICHUN 00 AIEKTPOIUTUICCKON AUCCOIHAIIN https://m.edsoo.ru/00add5d8

13 XuMuyeckue CBoﬁcuTBa coJiel B CBETE MpeAcTaBiIeHU 00 bubnuoreka [JOK
AIIEKTPOJIMTUYCCKOMN TUCCOIIHAIINN https://m.edsoo.ru/00add8b2

14 [TonsiTue o ruaponu3e coJien bubnuoreia LIOK
https://m.edsoo.ru/00add9d4
15 O060061eHre u cucTeMaTu3alus 3HaHul ]i?tl/tIS:,:I;/(r)I:.GeI;asc])Jc;)(.)rIlj/O 0addd12

16 [IpakTnueckas padora Ne 1. «Pemienue sxcriepuMeHTaIbHbIX bubnuoreka [JOK
3aau» https://m.edsoo.ru/00addbfa

17 KonTpomnbnas padora No2 o teme «IeKTpOIUTHYECKAs bubnuoreka [JOK
JaMccormanus. XUMHUYECKHAE PEaKIIiU B paCTBOPAX» https://m.edsoo.ru/00addecQ

18 OO6mrast XxapakTepuCTHUKA TaJOTeHOB. XUMHUYECKHE CBOMCTBA bubnuotexa [JOK
Ha IpUMeEpe XJIopa https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. ComnsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, bu6moreka [IOK
MOJTy4eHHE, IPUMCHEHHUE https://m.edsoo.ru/00ade104

20 [Ipaktrueckas padota Ne 2 o Teme «IlomydeHue coystHOM bubnuorexa [JOK
KHCJIOTBI, H3y4eHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348

21 BrrunciieHus o ypaBHEHHSIM XUMHYECKUX PEaKIUi, eciu bubnuorexa [JOK
OJIMH M3 PEarcHTOB JIaH B H30bITKE https://m.edsoo.ru/00ade488
22 O6mas xapaktepuctuka aneMeHToB VIA-rpynmsl ﬁgsg?/ﬁielii.orﬁ/ 00ade64a

23 AnnoTtponHsie MoupuKanuu cepbl. HaxoxaeHue cepol u eé bubmuoreka [JOK
COEMHEHHUI B IPUPOIc. XUMHUUECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a

24 CepoBosiopo, cTpoeHHe, (U3NUECKUE U XUMUIECKHE bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/00ade802

o5 Oxcuppl cepbl. CepHas KHCIOTa, (PU3UUECKUE U XUMUYECKHE bubmmoreka [JOK

CBOfICTBEl, MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMUYECKHUE pCaKknuu, JC)KAIHUE B OCHOBC NPOMBIIIIJICHHOTO

26 croco0a MmoJrydeHus: CEpHON KUCIOThI. XUMUYIECKOE bubmmorexa LIOK
. https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYIKAIOMICH Cpeibl COCTUHEHUSIMU CEPhI
27 Brrunciienne MaccoBoO# 10JIM BBIXOAA POIYKTA PEAKLIUN bubmorexa OK
https://m.edsoo.ru/00adec8a
OOmas xapakTepucTHKa 3J1eMeHTOB V A-rpynmbl. A30T,
28 paCIII'IIpOCTppaHGHEG B IIPUPOJIC q)mnqecmf flngquCKHe bubmorexa LIOK
. ’ https://m.edsoo.ru/00adeea6
CBOWCTBa
AMMHaK, ero pu3ndecKkue 1 XUMUIECKHUEe CBONCTBA, bu6moreka [IOK
29
MOJIyYeHHE U IPUMEHECHHUE https://m.edsoo.ru/00adf004
30 [IpaxTuueckas padora Ne 3 no teme «llomyyenune ammuaka, bubmuoreka [JOK
M3y4YCHHUE €r0 CBOHCTBY https://m.edsoo.ru/00adf180
31 A3OTHas Kuc0Ta, €€ (PU3NIECKHue U XUMHIECKIE CBOMCTBA bubnmorexa LIOK
’ https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B KAUE€CTBE
32 MHHEPaJTbHBIX y)106§eHH171. XUMHYECKOE 3arps3HEHNE bubnmorexa LIOK
N https://m.edsoo.ru/00adf518
OKpY’Kalolllel cpeibl COeAMHEHUSIMHU a30Ta
33 ®docdop. Oxcua pochopa (V) u pochopnas kucioTa, bubnuorexa [JOK
(bu3nvecKue ¥ XUMHYCCKHE CBOMCTBA, MOJIydCHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue ¢ochaToB B KaueCTBE MUHEPATLHBIX bubnuorexa [JOK
ynoOpeHuii. 3arpsisHeHre MpUpoaHOi cpenbl pochaTamu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u bubmuoreka [JOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepoaa, ux pusndeckne U XMMHUYECKHE CBOMCTRA.
36 3Kon§rnr}£cxiei{po6n;bMH CBSI3aHHBIE C OKCUJIOM yTJIepoia bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
(Iv)
. bubmmoreka [JOK
37 VYrosbHas KUCHOTA U €€ CONn

https://m.edso0.ru/00ae006¢c
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38 [Ipaktuyeckas padora Ne 4 mo teme "Ilomydenue Bbubmuotexa [JOK
yriiekucioro raza. KayectBeHHas peakuusi Ha kapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHauanbHble TOHATUSA 00 OPraHUYECKUX BEIECTBAX KaK bubnuoreka [JOK
0 COCIMHECHHUSX yriiepoa https://m.edsoo.ru/00ae054e
40 Kpemnuwuii u ero coenunenus bubmorexa [IOK
https://m.edso0.ru/00ae080a
41 [IpakTnueckas padorta Ne 5. Pemenue skcriepuMeHTalIbHbBIX bubnuoreka [JOK
3a71a4 110 TeMe «BaxkHelmne HeMeTaibl U UX COSIUHEHUS» https://m.edso0.ru/00ae0bf2
KonTponsnas padora Ne3 no teme «BaxHeilre HeMeTamibl bubnuoreka [JOK
42
1 UX COCIMHEHUSD» https://m.edsoo.ru/00ae0el8
OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB — BuGmiorexa [IOK
43 MeTayIoB. MeTayuindeckasi CBA3b U METaJUIMIeCcKast
. . https://m.edsoo.ru/00ae103e
KpUCTaJUTH4ecKas pemérka. @u3nyeckne CBOMCTBA METAIIOB
m XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUUYECKUH PSIJT bubnuoreka [JOK
HATPSHKCHUIH META/LIOB https://m.edsoo.ru/00ae1156
OO6mwme cnocoOsI morydeHus: MeTauioB. CIiaBhl.
45 BI;II;]III/ICJ'IGHI/ISI 1o ypaB}}IIZHHﬂM XUMUYECKUX PEaKINi, €ClIn bubmorexa LIOK
’ https://m.edso0.ru/00ae1156
OJIMH U3 PEareHTOB COJICPKUT MPUMECH
46 [ToHsaTHE O KOPPO3UU METAJLIOB bubnuorexa LIOK
https://m.edsoo.ru/00ae1278
47 [lemouHbBIC METAILIBI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHIbI M THAPOKCU/IBI HATPUS U KAJTHS bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 IllemoyHO3eMEIbHBIE METAJUIbI — KaJIbIIUM X MarHHi bubmorexa IIOK
https://m.edsoo.ru/00ae15e8
. bubnuorexa IIOK
50 Baxwueiimne coeIMHEHUS Kb

https://m.edsoo.ru/00ael15e8
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51 O06o01IeHne U cucTeMaTu3anus 3HaHu !
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS Bubmmorexa HOK
https://m.edso0.ru/00ae1886
53 [Ipaktuyeckas padora Ne 6 mo teme "XKEcTKOCTH BOJBI U bubnuorexa [IOK
MeToIbl e€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
. bubmorexa LIOK
>4 AToMIHHif https://m.edsc?c;).ru/Oanlc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA bubmorexa TIOK
https://m.edsoo.ru/00aelc64
bubnuotexa [JOK
>0 Heneso https://m.edséf).ru/Oan1d86
57 Oxcupl, ruapokcuabl u couu xenesa (1) u sxenesa (1) ]i?tptISJSH/I/On:ZI;iiOrIS/ 00863566
58 O060011eHre U cucTeMaTu3alys 3HaHUH
59 [IpakTuueckas padota Ne 7. PermeHue 3xcriepuMeHTaIbHBIX bubnuoteka [JOK
3a71a4 1o TeMe «BaxxHelre MeTauIbl U X COEIUHECHUSD) https://m.edsoo.ru/00ae3de8
Borurcnenus o ypaBHEHUSIM XUMHUYECKUX pEaKui, eciiu
60 OJIUH U3 peareHTc})lll: IaH B U30BITKE MIIH cozlfpm/li H];,)I/IMCCI/I. bubmorexa [IOK
Boruncnenus MaccoBO# 1011 BBIXOJA MPOIYKTA PEaKIuu https://m.eds00.ru/00ael 750
61 OO6o01eHre 1 cucTeMaTr3aus 3HaHUK
62 KounTtponsnas pabora Ne4 no teme «BaxHeile MeTamib 1
WX COCAMHEHUSD»
63 BemecTBa 1 Matepualibl B IOBCEHEBHOM KU3HU YeJIOBEKA bubmmorexa LIOK
https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl bubnnorexa IOK
https://m.edsoo.ru/00ae4270
65 Ponb XuMuM B pellieHHH SKOJOTMUECKUX MpooIeM bubnuorexa [IOK
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https://m.edso0.ru/00ae4270

66 PesepBHbIii ypok. O00OIICeHHE 1 CUCTEMAaTH3AIMs 3HAHUI 1 ﬁgg:j?;é;ii?ﬁlo 0ae0d0a

67 PesepBHbIit ypok. O00OIICHHE 1 CUCTEMAaTH3AIMs 3HAHUI 1 ﬁgS:I;/(;r:?diC]iorﬁ/O 0adb33c

68 PezepBHbIit ypok. O00OIICHNE 1 CUCTEMAaTH3aIHs 3HAHU I 1 ]E?E:S:;I;/(:T:.Gel;ic]i)(.)rﬁlo 0ad9ch?
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kimacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A. A. u apyrue; moj penakiuei
Jlyauna B.B., Axiimoneproe o6mectBo «M3narensctBo «IIpocBemenues
» Xumus, 9 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A. A. u apyrue; moj peaakuei

Jlynuna B.B., AkumonepHoe o6uiectBo «M3narensctBo «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
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