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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX opranuzanusx Poccuiickoit @enepanuu.

[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
CTPYKTYpHUpPOBaHHUE MO pa3zesiaM M TeMaM MPOTPaMMBI TI0 XMMHH, OTIPENIENIeT KOJTHIECTBEHHBIC
M KAyeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXxcs, OnpeaessieT BO3MOKHOCTH MPeMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IIeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALCHUSX SHEPTUU M 00 IBOJIIOIUH BEIIECTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealMu3allud BO3MOXKHOCTEH IsI caMoOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEJIbHOM  Y4eOHOM  JEATEIbHOCTH,  AKCIIEPUMEHTAJbHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOMW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

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

JlaHHble HampaBlieHUs B OOy4eHUH XMMHU OOECHEeUMBAIOTCS CHeLU(UKON coaepikaHus
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarornyeckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUHA XUMHUHU, OCHOB HEOPraHWYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizyueHuro. ConepkaHHe CKIAAbIBAeTCS 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€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pPAacCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKU TIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOrO IPUMEHEHUS U NOJyYEHUS] U3y4aeMbIX BEIIECTB.

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 TMpPHUBJICUEHHWEM 3HAHMM M3 paHee M3YYEHHBIX YYeOHBIX 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
MPHOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MTPU N3YUYEHUHU BEUIECTB M XUMUYECKUX PEAKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BeECTBAMHU B IIOBCEAHEBHOM XKU3HU.

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 PpELICHUH, CIOCOOHOM 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 oOmmell GpyHKIMOHAIBHONW 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
MOBCEIHECBHOM KU3HU U TPYAOBOM JICATEILHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
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 O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OO01ee yuCiIO 4acoB, OTBEAEHHBIX I M3yYCHHUS XMMHU Ha YPOBHE OCHOBHOIO OOIIIETO
obpa3oBanusi, coctaBisier 136 yacos:

B 8 Kilacce — 68 yacoB (2 yaca B HEJIENIO),

B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posnb XMMUH B KWU3HU 4Ye€lIOBEKa. XHMHUSA B CUCTEME HayK. Tema u
BemiecTBa. PU3MYECKHE CBOMCTBA BeElIECTB. ArperatHoe coctosiHue BemecTB. [loHsTue o
MeTOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3ienieHus CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX DJIEMEHTOB.
[IpocTeie U coXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumndeckass ¢opmymna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY ST pHAs
Macca. MaccoBast 10Jis1 XAMHYECKOTO 3JIEMEHTA B COSMHEHUH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo opMysiaM XUMHUUECKHX COSTMHEHUH.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXPaHEHHUs MacChl BellecTB. XuMuieckue ypaBHeHus. Kiaccupukanys XMMHUYECKUX peaKIHii
(coenuHeHws, pa3IoKeHUS, 3aMeIeHUsI, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBmiaMu paboThl B jJabopaTopuu U mpuéMamu
oOpareHuss ¢ J1abopaTOpHBIM OOOPYIOBAHMEM, M3YyUYCHHE M OINHUCAHHE (PU3MUECKHX CBOHCTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOMoieHue pu3nyecKkux (IIaBlIeHrue BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MIPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMO/JICHCTBIE MeJia C KHCIOTON) sIBJICHUMN, HAOII0IeH e
U ONHCAaHHME TMPU3HAKOB TMPOTEKaHMsI XMMHUYECKHX peakiuil (pas3loKeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasyiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBHE eneda ¢ pactBopoM cosn meau (I1), u3yueHwe croco6GoB
paszeneHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadus, MpOBeIEHWE OUYMUCTKA TMOBAPEHHOM COJHM, HaONIOJIECHUE U OIMHCAaHUE
pE3yNbTAaTOB MPOBEACHHUS OIbITAa, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs] MacChl, CO3/aHUE
Moenel MOJIeKy (IapoCTeP>KHEBBIX).

Baskneiiliue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peaKiuu TOPEHHUS).
Oxcunpl. [lpumenenue xuciopoga. CrmocoObl MONyueHHUs KUCIOpoJa B JabopaTopuu U
MpoMBIIIIeHHOCTH. KpyroBopoT kucrnopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCIJIOpO/Ia.

TemmoBoit »¢hdekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YpaBHEHHs, 5K30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab W MeETaH. 3arps3HEHUE BO31yXa, YCUJICHUE
MapHUKOBOTO AP QeKTa, pa3pylieHre 030HOBOTO CIIOSL.



Bomoponx — oamemenT M mpocroe BemecTtBo. HaxoxxneHue Boxopona B IPUPOJIE,
(busznUecKre U XUMUYIECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoTyueHus. KuciaoTel u cou.

MonsipHblii 00bEM ra30B. Pacu€Tsl M0 XUMHUUECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelueHnble u
HEHaCBILIEHHbIE pacTBOpbl. PacTBOoprMOCTH BewiecTB B BoJe. MaccoBas J0Js BelllecTBa B
pactBope. XuMu4eckue cBoMcTBa BOAbl. OcHOBaHMs. Poib pacTBOpoOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeamHeHnid. Oxkcunpl. Kimaccudukamus OKCHIOB:
cojieoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasytomue. HomeHkaTypa
okcus10B. dU3nyecKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.

OcHoBanus. Krnaccuduxaruss ocHOBaHM: IIETOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnoter. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndeckne U XUMHYECKUE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenknatypa cosieii. @u3nueckre M XMMHAYECKHe cBoiicTBa cojei. llomyuenne
COJIEH.

I'eneTnveckas CBsI3b MEXY KJIACCAMH HEOPTAaHUUYECKUX COCTMHECHUM.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, coOupaHue,
pacrmo3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aMMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U TNpEKpallleHus ropeHus (moxapa), 03HaKOMIIEHUE C
oOpa3laMu OKCHIOB W OIMCAaHHE MX CBOICTB, MOJy4YeHUE, cOOMpaHHe, pacro3HaBaHUE U
H3ydeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcuaom wmeau (I1)
(BO3MOXHO HMCIOJIb30BaHUE BUJIEOMATEPHAIOB), HAOMI0IeHHEe 00pa3IloB BEIIECTB KOJIMUYECTBOM
1 Momb, HccnenoBaHnE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3JIMYHONW PACTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHCTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEpPHUAJIOB), UCCIENOBaHHEe OOpa3lOB HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHUsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpanu3aluu, I[OJYyYeHHE HEepPACTBOPUMBIX OCHOBAHUI, BBITECHEHHUE OJHOIO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

IMepuonuyeckuii 3akoH u Ilepnmoanyveckasi cucrema xummu4deckux djiementos /. U.
MenpgesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMKA XUMHYECKUX dleMeHToB. [loHsTHEe O Tpymmax
CXOJIHBIX AJIEMEHTOB (III€JIOYHBIC U IIETOYHO3EMENbHBIE METAJUIbI, TAIOTeHbI, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM()OTEPHBIE OKCUIIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomepuogHas ¢opmbl [leprogndeckoid CUCTEMBI
xumuueckux dneMeHTtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3HYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.



Crpoenne aromoB. CoctaB aroMHbIX suep. M3ortombl. Onextponbsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX AIIEMEHTOB [leproanyeckoil CUCTEMBI
. WN. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO 3JIEMEHTAa IO €r0 IMOJIOKEHUIO B
ITepnoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrtnas (nomnsipHas u HENOJIsIpHAs) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MIoHHas! CBS3b.

Crenenp  okucieHusi. OKHCINTENbHO--BOCCTAaHOBUTENbHBIE — peakuuu. llporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3y4eHue oOpas3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBHE THJIPOKCHIA
LIMHKA C PAacTBOPaMU KHUCJIOT M ILIEJIOYEH, MPOBEICHHUE OIBITOB, WIIOCTPUPYIOIINUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PeaKuU pa3oKEHUs, COSMHEHNUS).

Meosrcnpeomemmnwie ceasu

Peanusanus MexXInpeaAMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBIISAETCS
yepe3 MHCMOJb30BaHME KaK OOLIUX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHATHH,
SIBJISIFOILUXCS] CACTEMHBIMU JJIs1 OTACIIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO UKIIA.

OOmue ecrecTBEHHO--HAy4YHbIE TOHATHS: HAy4HbIH (akT, rumoTesa, TEOpHs, 3aKOH,
aHaJlnM3,  CHHTE3,  KilaccuuKanus,  MEePUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHNUE, MOJIEIIb, SIBICHUE.

®usuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaMoOaKTUBHOCTb, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, ra3, (U3WYECKHEe BEIUYMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TMOJE3HbIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BewmecTBo M XMMHUYeCKas peaKus

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kajausl, KaJIbLMS U HUX COCAUHEHUNH B COOTBETCTBUM C
MOJIOKEHUEM 3J1eMeHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHUABl XMUMHUYECKOW CBSI3U. THUMBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKON PEIIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccugukanuss ¥ HOMEHKJIATypa HEOpPraHMYeCKUX BeIIeCTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJacCaM HEOPraHMYECKUX COEAMHEHUM, N€HETHUYECKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccugukanus XuMHUYEeCKUX peakiil Mo pa3IM4yHbIM MpU3HAKaM (110 YUCIY U COCTaBY
YyYacTBYIOIIMX B PpEAKIUH BEUIECTB, MO TemIoBoMy 3(ddekTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, M0 OOpaTUMOCTH, MO YYacTHUIO KaTajau3aTopa). DK30- U
SHIO0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUECKUE YPABHEHUS.



[TonsiTne o ckopoctn xumuueckoil peaknuu. [TonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuse. IloHsaTe o XuMudeckoM paBHOBecHH. DakTOpbl, BIMSIOIMIME HAa CKOPOCTh
XMMHMUYECKOHN PEaKIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKLMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHON peakuuu. CocTaBieHHE YpPaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIuii ¢ UCIOIb30BaHHEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOAUTUYECKON TUCCOLMALUU. DIEKTPOJIUTHI U HEINEKTpoiIuThl. KaTnonst,
aHUOHBI. MeXaHHU3M JHCCOIMALIMM BEUIECTB C pa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3HU.
Crenens aucconpanyy. CUIIbHBIE U CJIa0bIE JIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs MPOTEKaHUs peaklUid MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMA M COJEH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuud Ha HOHBI
[TonsiTuEe O TUAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BeELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMMMUYECKOM peakuuu OT BO3JCHCTBHUS pa3IHMUHBIX
(GakTOpOB, HUCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCAa TUCCOLHALUU
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BaHUE BHUAEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajka, BBIJEICHHE Tra3a, o0pa3oBaHME BOJbI), OMNBITOB, MUIFOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpPEeHUe, peakluu PpasiIokKeHUs, COCIUHEHUs),
pacrno3HaBaHUE HEOPraHMYECKMX BEHIECTB C IOMOIIBIO KAa4E€CTBEHHBIX DPEAKIUM HA HOHBI,
pEILIEeHNEe YKCIIEPUMEHTAIbHBIX 3a1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKUE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJIOTE€HOB.
XUMHUECKUE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  Xsopoogopor. CoisiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBA, IOJIy4EHHE,
npuMeHeHue. JleicTBre Xjiopa 1 XJIOpOBOJOPO/Ia HAa OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuisl
U X HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3nyeckue CBOWCTBA MPOCTBHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HUKAIMK KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKue M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHMUYECKHE CBOMCTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBIIUIEHHOIO Cloco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaueCTBEHHAsl peakuys Ha cynabgaT-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloLleW Cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsS3HEHUE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 5s1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpoCTpaHeHHWEe B Npupojae, Qusnueckue u
XUMUYecKue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE



CBOICTBA, MOJIyueHHEe U npuMeneHne. Conm aMMOHUS, UX (U3NYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHass peakuus Ha HMOHBI aMMOHHMA. A30THasg KHUCIOTa, €€ IMOJydeHHE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBAa (0OLIME Kak TNpEeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBbHBIX
yaoOpeHui. XUMHUYECKOEe 3arpsi3sHEHUE OKPYKAroIend cpeabl COSAMHEHUSIMHU a30Ta (KUCIOTHbBIE
JOX/IW, 3arps3HEHHE BO3yXa, MOYBBI M BOAOEMOB). Dochop, amnorponHble MoaudUKAIIIN
dochopa, duznueckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nveckue W XUMHYECKHE CBOICTBa, moiydeHue. lcnonwp3oBanue ¢ochaToB B KadyecTBe
MUHEPaAJIbHBIX YI0OpEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3NIecKue U XUMUIEeCKHe CBOiCcTBa. AcopOums. KpyroBopoT yriepoaa B mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. DKOJOTMYeCKUe MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aJhHOTO TOTEIUICHHs KIIMMaTa, MapHUKOBBIN 3¢ dekT. YrompHas KucioTa U e
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuUMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX BEUIECTBAX KAaK O COCNUHEHHSIX Yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U TIPOMBIIICHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJM B KM3HM YeloBeka. MarepuanbHOE €AMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEUHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenuss kpemHusi B mpupone. OOmwue mnpexacraBieHus o6 oxcume kpemuus (1V) wu
KpeMHHEBOH kucinore. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelne
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenn .

n3ydeHre oOpa3lioB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJISHOM KHUCIIOTHI, NPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUN Ha XJIOPUI-MOHBI U HAOIIOJCHUE NPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakarole (U3NYECKue U XMMUYECKHE CBOWCTBA raJIoOT€HOB M HUX COEJUHEHUH (BO3MOXKHO
UCIOJb30BAHUE BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OOpa3liaMu XJIOPUIOB (TaJOreHUI0B),
O3HaKOMJIEHHe ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJleOMATepUalioB), HaOdrofeHHMe mpolecca oOOyrJIMBaHUSA — caxapa 1OJ  JAEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3y4eHHEe XMMHMUYECKMX CBOMCTB pa30aBiIeHHOI cepHOM
KHCJIOThI, IPOBEEHUE KAaueCTBEHHOH peakuuu Ha cyiabpaT-uoH U HaONIoJIeHHE NpHU3HaKa e
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UUYECKUMH CBOMCTBaMM a30Ta, (ocdopa M UX COeAMHEHH
(BO3MOXKHO HCII0JIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (ochOpHBIX yI0OpEeHNUH,
MoJIlydeHHe, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOMCTB aMMUaka, IpOBeACHUE
KayeCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH M H3Y4YE€HUE TMPHU3HAKOB UX
MIPOTEKaHMsl, B3aMMOJICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCIOJb30BaHUE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KPUCTAIMUECKUX PEIETOK anaMasa,
rpaduta, ¢yiepeHa, O3HAKOMIJIEHHE C TPOIECCOM aJcOpOIMHM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MPOTHBOrasa, MojiydeHue, cooupanue, pacrno3HaBaHHue



W U3YyYCHHE CBOUCTB YTJIEKHCIOTO rasa, MPOBEJCHHE KAUYECTBEHHBIX peaKiHii Ha KapOoHAT U
CHWJIMKAT-UOHBl M HW3Y4YCHHE [PU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHE C MPOIYKIHEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PELICHUE JKCHEPUMEHTAIBHBIX 3a/a4y 1o teMe «BaxuHenine
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OO0masi XapakTepucTUKa XUMHUYECKUX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU WX
noJjioxkeHusd B [lepuoanueckor cucreme xumuueckux aiemeHtoB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTasioB. Merauimueckasi CBsSI3b M METaUIMYECKas KPHUCTAILTUYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HaNpsHKeHUH MeTauioB. DU3MYECKHE U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIue crnocoObl NojiydeHusi MeTauioB. [oHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CIutaBsl (CTajb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) 1
WX IPUMEHEHUE B OBITY M MPOMBIIILIEHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OU3nueckue U XUMUUYECKUE
CBOMCTBa (Ha mpumepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIBI HATPHS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHI.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoaunyeckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ousznyueckne U XMMUYECKHE CBOMCTBA MarHusl U KaJibliud. BaxkHeillmume coearHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HaXOXKJIEHUE B Mpupoae. PU3NYeCKre U XUMHYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux isnmemeHtos [l .
MenneneeBa, CTpOCHHE aTOMa, HaXOXkJAeHUE B npupoae. Pu3ndyeckne 1 XMMHYECKHUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMy METa/lIOB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
W3Yy4YEHHE pEe3yJIbTaTOB KOPPO3UWH METAUIOB (BO3MOXHO HCIOJIb30BAaHUE BUIEOMATEPHUAJIOB),
0COOCHHOCTEH B3aMMOJEHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCIOJIb30BAaHUE
BUJICOMATEPUAJIOB), HCCIIEJOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlEcca TOPEHUS JKele3a B
Kucopoae  (BO3MOXHO  HCIOJb30BaHHE  BUAECOMATEPHUATOB), MPU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aFOMUHUS, LUHKA, *kene3a (l1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHMS [IAMEHH MOHAMM HATPUS,
Kamusl U Kanblus (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEpUAsIOB), UCCIe0BaHIE amM(OTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

XuMus M OKpPY:KaI0Las cpeaa

BemectBa n martepuainsl B MOBCEIHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. I[lepBas momMoIp Npu XHMHUYECKUX OXKOrax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKIX TPOoOIIieM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuasoB (CTEKIIO, CIUIABbI METAJIIOB, MTOJIMMEPHBIC MAaTEPHUATIBI).



Meosicnpeomemnvie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMHHU B 9 Kiacce OCYIIECTBISAETCS
4yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATUH, TaKk M IOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISI OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKJIA.

OO0uiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HAaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJANYHOCTb,  HAONIOACHWE,  DKCIIEPHMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHSI, MATEPUAJIBbL.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
pPaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUYECKUH 3aps], IPOBOJHHUKH, IOJYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, Ta3,
pacTBOp, pacTBOPUMOCTb, KpPUCTAUIMUECKas pPEIIETKA, CIUIaBbl, (U3MUYECKUE BEIHYUHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢otocunres, npixanue, O6uocdepa, 3KocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTHI, MMTATEJIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOpPHbIE TIOPOJbBI, IOJE3HBIE
HCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IPOI'PAMMBLI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PE3yJAbTATHl OCBOEHHS TPOTPAMMBI OCHOBHOTO OOMIEro 00pa3oBaHMs
JOCTUTAIOTCS B X0/ OOYUCHUSI XUMHUHU B €IUHCTBE yIeOHOU M BOCIIUTATEIHLHON JAEATEILHOCTH B
COOTBETCTBUH C  TPAJAWIMOHHBIMH  POCCHHCKAMH  COIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBCHHBIMH IIEHHOCTSIMHU, TIPHHATHIMA B OOIIECTBE MPAaBUJIAMHA W HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT MPOLIECCAM CAMOTIO3HAHMUS, CAMOPA3BUTHS M COIIMATU3AINH 00yJarOIIMXC.

JINYHOCTHBIE PE3yJAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOH IMO3MTHBHBIX IIEHHOCTHBIX OPHEHTAI[MH M PACIIMPEHHE OIbITa JEATEIBHOCTH Ha ef
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) HaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOT'O OTHOIICHHUS K OTCUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHIECKOMY U HAYYHOMY
HACJIEANI0, MOHMMAHUS 3HAYCHHS XMMHUYECKOM HAayKW B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM MH(OpMAIMEil O IMEePEIOBhIX TOCTHKEHHAX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOWCTBE
MHpa U 00IIEeCTBa;

2) rpasKAaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUSA O COIMANBHBIX HOPMax W MpPaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTHBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJIE3HOM,
y4e0HO-MCCIIeI0BATENbCKOM, TBOPYECKOH W JAPYTHX BHIAX JAEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOil COBMECTHO IESITETBHOCTH MPH BHIMOJHEHNUH YUeOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMTOJTHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO37aHUHM YyJYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aUMOIOHUMAHHUIO M B3aUMOTIOMOIIHA B TMPOIECCe ITOM ydeOHOW AEATETBbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE TOBEJCHHE W TMOCTYIKM CBOMX TOBApHIIEH C MO3UIMM HPABCTBEHHBIX M
MPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIIEACTBHIA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS



MHUPOBO33PEHYECKHE  MPEJCTABICHUS O  BEIIECTBE U  XUMHUYECKOH  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOIIME OCHOBY JUIS
MOHUMAHMS  CYIIHOCTH HAYYHOW KapTHHBI MHpa, [MPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs HMPUPOIbI, B3aUMOCBS3SIX YEJOBEKa C MPUPOTHON CPEeoid, O posu
XMMUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAINPABJICHHBIC HA IIOJIyYeHHWE HOBBIX 3HAHUU 10 XHUMHH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAOIOJaeMbIX IPOLECCOB W SBJICHHI, IO3HABATEIBHOM,
MH(GOPMAIIMOHHON M YATATEILCKOW KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHOM pabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPAaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpPEACTBAMHU
MH()OPMAMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOYYeHHWIO M TO3HAHHIO, JII0O03HATETHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOM W HCCIIEIOBATEILCKON ACSITEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJICHHOCTH M YPOBHS OOyUEHHUsI B TAJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKW3HW, OTBETCTBEHHOTO OTHOIIEGHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0OPOBBI 00pa3 >KM3HM, OCO3HAaHHWE TIIOCICACTBUNH W HENPUATHE BPEIHBIX
NpHUBbIUEK (YHOTpEONEHUSI AJIKOTroJisi, HapKOTHKOB, KypEHHUs), HEOOXOJUMOCTH COOIIOACHUS
npaBHi OE30MacCHOCTH TPH OOpamleHHH ¢ XUMHYECKHMMH BEIIECTBAMU B OBITY M pealbHOMN
KU3HH,

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPaKTHYECKOMY H3y4YEeHHUIO Mpodeccuii 1 Tpyaa pa3IudHOTO POJia, YBaAKEHHE K
TpyAy U pe3yiabTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPHUMEHEHHUS
MpEeIMETHBIX 3HAHMM TI0 XUMHUH, OCO3HAaHHBIM BBIOOP MHIUBUAYAIbHOW TpPAEKTOPUU
MPOJIOJKEHHUST 00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NESATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCHOHATIBHON CPEIE;

6) 3K0JI0rHYeCKOro BOCIIUTAHHUSI:

9KOJIOTMYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPUPOJIe KaKk MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HaHHWE LIEHHOCTH COOJIO/IEHUs MPaBUJI O€30IIACHOTO MOBEACHHS MIPU paboTe C BEIIECTBAMU,
a TaKKe B CUTYaUAX, YTPOKAIOIIUX 370POBBIO U KUZHHU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJydaeMmble MPU HM3YYCHUHM XUMUU, IS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOIHON CPEOid, sl TOBBIIICHUS YPOBHS SKOJIOTHUYECKON
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTed HUX peuieHus
MOCPEJICTBOM METOJIOB XMMHH, SKOJOTHUYECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMETHBIX pe3ylbTaTOB BBIACISIOT 3HAYMMbIE A (HOPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYUYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUMOTe3a, (akT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUHN U3 ATHX MpeaAMeToB (JOPMUPOBATH MPEACTABICHHUE O
I[EJIOCTHOM HAyYHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIE NEHCTBUS (TMO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPHIE OOECTeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSTEIIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHO! JeATeIbHOCTH.

Ilo3HaBaTeIbHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS



ba3oBble oruveckue 1ecTBUA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TMPU OCBOCHHHM 3HAHMI:
pacKpbhIBaTh CMBICI XUMHUYECKHUX TMOHITHH (BBIACIATH HMX XapaKTepHbIE MPHU3HAKH,
yCTaHABIUBATh B3aUMOCBS3b C JIPYTUMU TOHATHSMU), HCIIOJIH30BATh MOHSATHUS JJIsI OOBSICHEHUS
OTIENBbHBIX (PAKTOB W SBJICHWUIN, BBIOMPATH OCHOBAHUS M KPUTEPUU IS Kiaccuukammm
XUMUYECKUX BEIICCTB M XMMUYECKUX PEAKIIMM, YCTaHABIUBATH IPUYMHHO-CIIC/ICTBEHHBIC CBSI3H
MEXy 00BEKTaMH U3YUYEHHS, CTPOUTD JIOTUUECKHUE PACCYKACHUS (MHAYKTUBHBIC, JICTyKTUBHbIC,
10 aHAJIOTUH ), JIeJaTh BIBOBI U 3aKIIIOUCHHS;

yMEHUE TPUMEHATH B MPOIECCE MO3HAHUSA MOHATHS (MPEeIMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIOJIb3yeMble B XHUMHUHU, MPeoOpa3OBHIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHH MOJICJIbHBIC TPEICTABIICHUS — XUMHYECKUN 3HAK (CUMBOJ JJIEMEHTA),
xuMudeckas (opmyiaa W ypaBHEHHE XWMHUECKOM pEaklMd — TMPU PEIIeHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJICTBHBIX TMPEJCTABICHUN BBISBIATH U
XapaKTEepHU30BaTh CYIIECTBEHHbIE MPU3HAKH U3Y4aeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB M
XUMUYECKUX PEAKIUN, BBIABISITH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3yIaEMBbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBare/bCKue 1eiCTBUSA:

YMEHHE HCIOJIb30BaTh TOCTABJICHHBIC BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKkke€ B KadyeCTBE OCHOBBI i (OPMHUPOBAHUS THIOTE3bl IO MPOBEPKE MPABWIHBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI,

MpuoOpeTeHrne OMbITa MO TUTAHUPOBAHMIO, OPTaHU3AIMH U TPOBEACHUIO YYCHHMUYECKUX
SKCIEPUMEHTOB, YMEHHE HAOMI01aTh 32 X0JJ0M MpOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GopMynupoBaTh OOOOIIEHHS U BBIBOJBI IO pe3yiabTaTaM HpPOBEAEHHOTO OIBITA,
UCCIIEIOBaHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AaHAJTM3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX BUJIOB
1 (HopM MpeCTaBICHHUS], TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAS TUTepaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMOcoOus, pecypchl HHTepHeTa), KpUTHYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

YMEHHE MPUMEHATH Pa3IMUHbIE METO/IbI U 3aMPOCHl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JUIS BBIIIOJIHEHUS yYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OMpeNeNéHHOr0 THIA, NPHOOpETEeHHEe ONbITa B OOJACTH HCIHOJIb30BaHUS HHOOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCHOJb30BAHUS Pa3IMUHbIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OopMy MpeacTaBIeHUS
nH(pOpMALlUM ¥ WIUTIOCTPUPOBATH pellaeMble 3a/Jaddl HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOUHAIUSMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B MpoOIEcce y4eOHOW M HCCIeI0BaTEIbCKOM
JEeSITebHOCTH MHPOPMAIIUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEITHCKOTO XO3HUCTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKpPY>Karollel TPUPOIHOM Cpebl.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIEC 1eiCTBUS:

YMEHMsI 3aJaBaTh BOMPOCH (B XoJe auanora u (WIM) JTUCKYCCHUH) MO CYIIECTBY
obcyknaemMoii Tembl, (HOPMYTUPOBATh CBOM TPEUIOKEHUS OTHOCUTENBHO BBITIOJTHEHHUS
MPEeAJIOKEHHOM 3a1auH;

YMEHWUS MPEACTABIATH NOJYYEHHbIE PE3YJIbTATHI TI03HABATENBHOM J1EATETbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaxX; JelaTb NPE3EHTALUI0 pPe3yJbTaTOB BBINOJHEHUS] XUMUYECKOTO



JKCIIEpUMEHTa (JIa0OpaTOPHOTO OTBITA, JIAOOPATOPHON pPaOOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIECTB, YUEOHOTO MPOEKTA);

yYMEHHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIBHON U
MCCIIEI0BATENILCKOM JEATENbHOCTH IPU PEIICHNH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
oOIMMX WHTEPECOB M COTIACOBAHMSA TMO3MIUH (0OCYXIeHHS, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHIA, ONpeesieHIe KPUTEPUEB IO OI[CHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasiTuBHbIe yHUBepcaJbHbIE YUeOHbIe TeHCTBHS:

YMEHHUE CAMOCTOSITEIIEHO OMPEACITh LEIH JEATEIbHOCTH, TUIAHUPOBATh, OCYILECTBIIATS,
KOHTPOJIUPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTh, BHIOWPATH
HaubOonee d¢¢eKTuBHbIE CINOCOOBI  pemieHus y4eOHbIX M [O3HABATENbHBIX  337ad,
CaMOCTOSITEJIBHO COCTABJIATh WIM KOPPEKTUPOBATh NPEIJIOKECHHBIA QJITOPUTM JIEHCTBHM IpU
BBITIOJTHEHUH 33JaHUH ¢ Y4€TOM TIOJIydeHHS HOBBIX 3HAHMH 00 H3yd4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIHUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yibTaTa 3asBICHHON LIeNH,
YMEHHE HMCII0JIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, IIPeIaraéMble B YCIOBUHU 3aJaHUH.

MNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pe3ylIbTATOB 10 OCBOEHHIO O00S3aTEIbHOTO COJAEPIKAHMUS,
YCTAHOBJIEHHOTO JIaHHOW (enepanpHOil pabodell MPOrpaMMOM, BBIICNISIOT: OCBOCHHBIC
OOyJarOIMMHUCA HaydHbIE 3HAHWS, YMEHHUS W CHOCOOBI JCUCTBHUH, crnenupuyIecKue s
MpeIMETHON o0macTh «XUMUS», BHIBI JIEATEIHHOCTH MO TIOJIYYEHHIO HOBOTO 3HAHHSA, €r0
WHTEPIPETAIHH, TTIPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3TIMYHBIX YY€OHBIX M HOBBIX CUTYAIIHSIX.

K koHy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSITHUH: aTOM, MOJEKYJa, XUMMHUYECKUN
JJIEMEHT, [MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMech (OJHOpPOOHAs U
HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCHUTENbHAas aTOMHass M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBAa, MOJb, MOJSpPHAas Macca, MaccoBas [OJIsI XUMHUYECKOTO
JJIEeMEHTAa B COEIUHEHUH, MOJISIPHBI OO0BEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTEIIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuurarus
peakiuii: peakiuu COeAMHEHUS, PEaKuu Pa3IOKEeHHsI, PEaKIIMK 3aMEIICHUs], peaKklun
oOMeHa, 9K30- U SHIOTEPMHUECKUE PEaKlH, TeIUIOBOM AP deKT peakiuu, 1apo aToMa,
JNIEKTPOHHBIA CJION aToMma, aToMHasi OpOWTa b, paJuyc aroMa, XUMHUYecKas CBS3b,
MOJISIpHAs. M HETOJISIpHAsT KOBAJEHTHAas CBA3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas A0S BellecTBa (MPOIEHTHAs KOHIIEHTPALKsI) B PACTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITHUA U TPUMEHSTH 3TU
MIOHATHS MPHU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

® CIOJB30BaTh XHUMHYECKYI0 CHMBOJIMKY JJs COCTaBJIeHHS (OPMYyN BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIINL;

e OMNpeAeNisITh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPHHAJICKHOCTh BEIIECTB K
ONpeNieNIéHHOMY KJacCy COEIUHEHMH 1o QopMmynaMm, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHAs! M HOHHAs) B HEOPTaHUYECKUX COETUHEHHUSX;

e packpbiBaTh cMbica Ilepuonuueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHHUE TEPHOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT HX
nosioxkeHust B Ileproanyeckoil cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTaIpo;



OTMKCHIBATh M XapaKTepu3oBaTh TabmuuHyo Gopmy Illepuoamueckoit CUCTEMBI
XMMHMUYECKUX 3JIEMEHTOB: DPa3jiMyaTh MOHATUS «IJaBHas moArpymnmna (A-rpymma)» u
«mobouHass moarpymma (b-rpymma)», maneie ¥ OOJNBIIME TEPUOMABI, COOTHOCUTH
00o03HaueHus1, KOTOpble UMeroTcsl B Tabmuie «llepuoanyeckas cucreMa XHMHUYECKHX
anemeHToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMMHMUYECKUX DJEMEHTOB (COCcTaB M 3apsii sapa, o0Illee YHUCIO JJIEKTPOHOB U
pacnpesiesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITUPOBATh XUMHUYCCKHUE JICMEHTHI, HEOPraHWICCKUE BEIICCTBA, XMMHYCCKHE
peakuuu (10 YHMCIYy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIacCOB, TOATBEpXKJas  OINHUCAHWE TMpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOrHO3UPOBATh CBOICTBA BELIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUSI XUMUYECKUX MPEBPAIEHUN B PA3IMYHBIX YCIOBUSX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popMylie COeJMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XUMUYECKOH PEaKITUu;

MIPUMEHSATh OCHOBHBIC OTIEPAIIUU MBICIIUTEILHON JCATENHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMATH3aINI0, KIACCH(UKAIINIO, BBISBICHHE MPUYUHHO-
-CJII€ICTBEHHBIX CBS3€H — NJII M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM,
€CTECTBEHHO-HAy4YHbIE ~ METOJAbl  MO3HAaHUS  —  HaOMIOJAeHHe,  U3MEpEeHHE,
MOJETUPOBAHNUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

clieoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYyI0oM ©  J1a0opaTOpHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWiiaM OOpallEeHUs] C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U CcOOMpaHHIO Ta3000pa3HbIX BElIECTB (BOJOpPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB € ONPENEIEHHON MacCOBOW J0JIEl pacTBOPEHHOTO BEUIECTBA, MNIAHUPOBAThH
Y NPOBOJAUTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIEJIOYEH U
KHCIIOT C IOMOIIBIO HHAUKATOPOB (JIaKMYC, eHONIPTaIenH, METUIIOPAHK U PyTUe).

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

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHUX MOHSATHUNA: XUMHYECKUM BJIEMEHT, aToM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, ITPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BaJIEHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKUCICHMS, XMMHUUYECKas pEeakius, XUMUYecKas
CBS3b, TEIUIOBOH A(D(PEKT peakiuu, MOJb, MOJSPHBIH 00BEM, PAacTBOP, DIICKTPOIHUTHI,
HEIJICKTPOJIUTHI, DJICKTPOJIMTHYECKAs JAWCCOLMALMS, pPEaKIWH HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOe paBHOBecue, oOpaTHMble W HEOOpaTUMbIE pEaKIIHUH,
OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIC peakuuu, OKHCIIUTEID, BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJIIEHHE, aJJIOTPOIUs, aM(OTEepHOCTh, XHUMHYECKas CBS3b
(KoBasieHTHAsi, HMOHHAs, MeTajulM4yeckas), KpUCTAJUTMUecKas pemeéTka, KOppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XWUMHMYECKOW pPEAKLUH, NPEACIBHO JOMYyCTUMAs
koHueHTpauus [[JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX MOHATHUA W HPUMEHATH 3TH
TIOHSATHS IIPU ONMCAHUY BEILIECTB U UX IIPEBPALLCHHUI;



UCIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISI COCTaBJIE€HUS (OpPMya BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

OTpENeNiATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHYECKUX OJIIEMEHTOB B
COEIMHEHUAX pa3JIM4YHOIO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K ONpEACIEHHOMY
KJIaccy coeAuHEeHuM 1o (opmyrnaMm, BUJI XUMUYECKOU CBSI3M (KOBAJICHTHAsl, MOHHAs,
MeTaJUIM4YecKas) B HEOPTaHMYECKUX COCIUHEHUSX, 3apsi HOHA [0 XHUMHUYECKOU
bopmyre, xapakrep cpeasl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCTUHEHHH, THUII
KPUCTAJNTHIECKOH pEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepuoaunueckoro 3akona [, M. MenaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTHCHIBATh U XapaKTepu30BaTh TadmuuHyo Gopmy [lepuoandeckoit
CHCTEMBl XMMHYECKHX D3JIEMEHTOB: pa3jnuaTh IMOHITHSA «rJIaBHas moarpynma (A-
rpynna)» u «mnobounas mnoarpynna (b-rpymnma)», manele u  OoJblIME TMEPUOJIBI,
COOTHOCUTh 00O3HAYeHHUs, KOTOpPbIE HMEIOTCA B MEPUOAUYECKOM Tabmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsj a1apa, o0I1ee Ynuciao 3JIEKTPOHOB U pacCHpeesIeHUEe UX 10 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OmIIMEe 3aKOHOMEPHOCTH B WM3MEHEHHH CBOWCTB OJIIEMEHTOB W WX
COCJIMHEHUH B TIpe/enax MallblX TMEePHOJIOB U TIABHBIX MOATPYII C YIETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XUMUYECKUE
peaknuu (M0 YHCIY W COCTaBYy Y4YacCTBYIONIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3P PexTy, M0 UIMEHEHUIO CTETICHEeW OKUCIICHHSI XUMUYECKHUX SJIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOImMME M CcHenupUYECKUe XHMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMMCAHUE MMPUMEPAMU MOJIEKYJISPHBIX U
WMOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUS DJICKTPOJUTHUYECKON JUCCOLMAIIMU KUCIIOT, IIEI0YEd U COJEH,
MIOJIHBIE U COKPAILEHHBIE YPaBHEHUS PEAKIMil HOHHOTO OOMEHa, ypaBHEHHS peaKIIHid,
MOATBEPKIAIOIIUX CYIIECTBOBAHHE T€HETUYECKOM CBA3M MEXKAY BeLIECTBAaMU
Pa3IMYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B PA3IUYHBIX YCIOBUSAX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa Mo (popMylie COeTUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peakinu;

coOnroAaTh TMpaBWia MOJB30BAaHUS XMMUYECKOM TMOCyIoW u  J1abopaTopHBIM
obopynoBaHueM, a Takke MpaBuia oOpalleHus C BElIeCTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMHU TIO BBITIOJIHEHUIO 1a00paTOPHBIX XUMUYECKHX OTBITOB MO MOTYyYSHHIO
1 cOOMpPaHMIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

MPOBOJHUTH PEAKINH, TOATBEP)KIAIOIINE KAYeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, MOauna-, KapOoHat-, docdart-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIC OTIEPAllMU MBICIUTENLHON NEATEeNhbHOCTH — aHAIM3 M CHHTE3,
cpaBHeHHe, 00O0OIIeHHEe, CHCTEeMaTU3allUIo, BBIABICHHE MPUYMHHO-CIEICTBEHHBIX



CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEILECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
HaydyHblE€ METOJbl TO3HaHUST — HaAOMIOJEHHE, U3MEpPEHue, MOJACIMPOBaHUE,
9KCIEPUMEHT (PEaJbHBIN U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC

KoaunyecTBo yacoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpoibHbie IIpakTH4eckue
n/n NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHast 00J1acTh
11 €CTECTBO3HAHUS U MPAKTUYECKON 5 2 bubmorexa HOK
' p https://m.edso0.ru/7f41837c
JIEATeIIbBHOCTH YEIIOBEKA
bu6moreka [IOK
1.2 BemectBa eCKHe pea 15 1
THECTRA 1 XHMITIECKHE peatdind https://m.edso0.ru/7f41837c
HToro no pazaeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
bu6moreka [IOK
2.2 Bopopon.Ilonstre o Kuciaorax u cojsx 8 1
AOPOA https://m.edso0.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bu6moreka [IOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubnuoreka [JOK
2.4 . 11 1 1
COEOUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paspnen 3. Illepuoanyeckuii 3akon u Ilepuoguyeckas cucrema xumuideckux 31eMeHToB /I, . Mengeneea. CtpoeHune aToMoB. XMMHYeCKas
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUHN

3.1

[Iepuonnueckuii 3aK0H U

bu6mmoreka [JOK



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

HepI/IOHI/I‘IeCKaH CUCTEMA XUMHUYCCKUX
anemeHTOB JI. . Menene-eBa.
Crtpoenue atoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumuueckas cBsi3b. OKUCIUTEILHO- 8 1 bu6mmoreka [{OK
BOCCTAaHOBUTEJIbHBIE PEAKLINHU https://m.edso0.ru/7f41837c
bubnuoreka [JOK
Hroro no pasaexy 15 https:// m.edSO(])_.[ ru/7f41837c
Pe3epBHOEe BpeMs 3 bubmmorera LOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 4
IMPOT'PAMME
9 KJIACC
KoaunvecTBo yacos JJIeKTPOHHbIE
I':‘:l HaumeHoBaHue pa3aejioB U TeM NPOrPaMMBbI Beero KonTpoabu IlpakTHyec (ungposbie)
ble padoThl | KHe padoThI o0pasoBaTejbHbIE
pecypcsbl
Pa3znen 1. BemecTBo 1 XUMHMYECKHE peaKu
11 [ToBTOpEeHME U yriyOieHre 3HaHUH OCHOBHBIX Pa3/IeiioB 5 1 bubnuoreka [JOK
Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX peaKinuii 4 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
13 DNEeKTpOIUTHYECKas JUccorualus. XUMUYECKUE PEeakluy B 3 1 1 bubnuorexa [JOK
pacTBopax https://m.edso0.ru/7f41a636
Hroro mo pasneny 17
Pasznen 2. HeMeTa 1Bl M X COeIMHEHHS
2.1 OO1ast xapakTepuUCTHKa XUMHUYECKHUX 37eMeHTOB VIIA- 4 1 bubnuoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

rpynnsl. I'agorenst

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

99 OO01mas XxapakTepuCcTUKa XUMUIECKHIX dJieMeHTOB VIA- 6 bubnmoreka [JOK
' rpymisl. Cepa u € CoeTMHEHHS https://m.edsoo.ru/7f41a636
53 OO01mmas XxapakTepruCcTUKa XUMUIECKHUX dJIeMEHTOB V A- 7 bubnuorexa [JOK
' rpymnmnsl. A3ot, pochop 1 UX coeTMHEHHS https://m.edsoo.ru/7f41a636
24 OO61ast xapakTepuCcTUKa XUMHUUECKHX d1eMeHTOB IV A- 8 bubnuoreka [JOK
' Ipynnsl. YTaepoa U KPEMHUM U UX COCANHEHUS https://m.edsoo.ru/7f41a636
HToro no pazaeny 25
Pazgea 3. Mera/Luibl 1 MX COeAMHEHU S
. bubmuorexa [JOK
A 4
3 Obupie cBOHCTBA METANIOR https://m.edsoo.ru/7f41a636
bu6moreka [IOK
2 B i 1
3 QKHEUTITNE METAJUTBI K KX COCTUHECHHUS 6 httos://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasznen 4. Xumus v OKpy:Kaomas cpeaa
4.1 Bemecta u MmaTepuaibl B )KM3HU YEIOBEKa 3 bubmmorexa [TOK
' t P https://m.eds00.ru/7f41a636
Hroro no pazaeny 3
Pe3epBHOe Bpems 3 Bu6mmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

KoaunyecTBo yacoB

Ne KoHTpoa | mpakrtuy | /[lara DJIeKTpOHHbIe HH(poBbIE
n/n Tema ypoxa Beer bHbBIE ecKue H3YyYCHUA oﬁpasoBaTe.Hbele PeCYpPChI
0 padoThI padoTsbI

1 [Ipenmer xumun. Posib XuMuM B KU3HU YesloBeka. Tema u 1 bu6mmoreka [IOK
BeIlleCTBa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d227e

3 [IpaxTueckas padorta Ne 1 «IIpaBuna paboTsl B 1abopaTOpuu U 1 bubnuoreka [IOK
npu€MbI 00paIIEHUS ¢ JIA0OPATOPHBIM 000PYJI0BAHHEMY https://m.edsoo.ru/ff0d23dc

. bu6mmoreka [IOK
4 Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus: cMecei 1 htts://m.edsoo.ru/ffod26ca

5 [TpakTuueckas padota Ne 2 «Paznenenue cmecelt (Ha mpuMepe 1 bubmuorexa [JOK
OYHUCTKH [TOBAPECHHOM COJIN)» https://m.edsoo.ru/ff0d28c8

6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX 1 bubnuoreka [JOK
AIICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubmorexa HOK
https://m.edsoo.ru/ffod2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas hopMyIa. 1 bubnunoreka [JOK

BaneHTHOCTh aTOMOB XUMHUYECKHX 3JI€MEHTOB

https://m.edsoo.ru/ff0d2eae



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
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https://m.edsoo.ru/ff0d2a6c
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1 OtHocuTenbHas atoMHast Mmacca. OTHOCHUTENbHAS bubnmoreka [JOK
MOJICKYJISIpHAs. Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10JIsI XUMHYECKOTO DJIEMEHTA B COSMHCHUN bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c

bubnuorexa [JOK
13 KomnuectBo BemecrBa. Mousib. Molisipaas macca https://m.e dsc])_E).ru 105230

14 du3nYecKue U XUMUYCCKHE SIBIICHUS. XUMHUECKash PEAKITHS bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa

15 [Tpu3Haku 1 yCIOBUS MPOTEKAHMSI XUMUIECKIX PEaKIIHA bubmmorexa LIOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHsI MacChl BEIIECTB. XMMUYECKHE ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0d3b88

17 Brruncnenus koaudecTBa, MacChl BEIIECTBA M0 YPABHEHUAM bubnuoreka [IOK
XUMHUYECKUX PEaKIHii https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMuueckux peakiui (CoequHeHus, bu6mmoreka [IOK
pasIoKeHus, 3aMelCHHs, 0OMEHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbIH-dHITUKIOTIEAUCT. O000IICHHE U bu6mmoreka [JOK
CHCTeMAaTH3allNs 3HAHUH https://m.edsoo.ru/ff0d40c4

20 Kontponbnas padorta Nel o teme «BemiecTBa u XuMU4uecKue bubnuoreka [JOK
peaKImm» https://m.edsoo.ru/ff0d4290

21 Bosgyx — cMmech razos. Cocras Bo3ayxa. Kuciaopong — bu6mmoreka [JOK
3JIEMEHT U IpocToe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e

99 Ou3nyecKkue U XMMHUYECKHUEe CBOMCTBA KUCIOPoa (peakiuu bubnunoreka [JOK
okucieHus, ropenue). Ilousatre 06 okcuaax https://m.edsoo.ru/ff0d4614

93 CriocoOblI mosTyueHus: KUCI0po/ia B 1a00paTopuu U bubnunoreka [JOK
poMbIIIIeHHOCTH. [IpuMeHenne kuciopoia https://m.edsoo.ru/ff0d497a

24 TennoBoit 3¢ ekt XMMUUECKON peakluu, MOHATHE O bubnuoreka [IOK

TCPMOXUMHUUYCCKOM YpPABHCHHUH, 3K30- U SHAOTCPMHUYCCKUX

https://m.edsoo.ru/ff0d4790
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peakiusx

o5 TormBo (HedTh, yroib U METaH). 3arpsisHEHUE BO3yXa, bubmuorexa [IOK
CIIOCOOBI €ro MPeIoTBPAICHHS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktuyeckas padora Ne 3 o teme «Ilonmyuenue u bubnuorexa [JOK
coOMpaHue KKCI0POa, U3yICHUE €r0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
Bopopon — snemeHT u npocroe BemectBo. HaxoxaeHnue B bubnuoreka [JOK
27
npupoie https://m.edsoo.ru/ff0d4dd0
28 duznyeckue U XMMHUYECKHUE CBOMCTBA BOJIOPOA. bubnuorexa [JOK
[Mpumenenune BoIOpOIa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTue o KUCIOTaX U COJISIX Bubnuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrrocoOsI IMoTydeHusT BOAOPO/Ia B JIA0OpATOPUH bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[Tpaktruueckas padota Ne 4 o teme «llomydaenne u bubmuorexa [JOK
31 .
coOMpaHue BOJOPO/Ia, H3YUEHUE €I0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. N bu6mmoreka [IOK
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaaApO https.//m.edsoo.ru/ffod542e
33 Brruncienus o0b€Ma, KOIMYECTBA BEIISCTBA ra3a Mo €ro bu6mmoreka [JOK
H3BECTHOMY KOJIMYECTBY BEIICCTBA UIIH OOBEMY https://m.edsoo.ru/ff0d55a0
34 Brruncienust 00bEMOB ra30B 10 YPaBHEHUIO PEeaKIUU Ha bubnuoreka [JOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIICHHUH I'a30B https://m.edsoo.ru/ff0d5708
35 dusznyuecKkue 1 XMMUYECKUE CBOWCTBA BOIBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuil. [lonsTHe 00 HHIUKATOPAX bubmorexa HOK
https://m.edsoo.ru/ff0d59e2
37 Bona kxak pactBoputens. HacbllieHHbIE U HEHACHIIIICHHBIE bubnunoreka [JOK
pacTtBopsl. MaccoBast JI0Jisl BEIIeCTBa B pacTBOpE https://m.edsoo.ru/ff0d5b40
38 IIpaktuyeckas padora Ne 5 o teme «IIpurotoBienue bubnuorexa [IOK
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pacTBOPOB C ONPENETEHHON MAaCCOBOM JOJIEN paCTBOPEHHOTO

https://m.edsoo.ru/ff0d5eba

BEILIECTBA»
39 KonTtponsHas padora Ne2 o reme «Kucnopoa. Bomopon. bubnuorexa [JOK
Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kaccu(UKaIms, HOMCHKIATypa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d664e
[Tony4yeHne U XUMHYECKHE CBOMCTBA KMCIIOTHBIX, OCHOBHBIX U bubnuorexa [JOK
41
aM(OTEepPHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: COCTaB, KIacCU(pUKaIMsI, HOMEHKJIATypa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMUYECKHE CBOMCTBA OCHOBAHNUU bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukaims, HOMEHKIATypa Bubnuorexa LIOK
’ ’ https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XUMHYECKHE CBONCTBA KHCIIOT Bubnuorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIATypa, CIOCOOBI MTOTyYSHUS, bubnuorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. PereHue sxcriepuMeHTaIbHBIX
47 3aIz)[aq 0 TeMe SOCHOBHBIC KJIACChI HCOpFaHII/)I‘leCKI/IX Bubmiorexa LIOK
. https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN
48 I'enetnueckas cBsi3b MEXKAY KIacCaMy HEOPTaHHUUECKUX bubnunoreka [JOK
COCTMHEHHI https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN bubmorexa HOK
https://m.edsoo.ru/00ad9cb2
50 KonTtponpHas padota Ne3 o teme "OCHOBHBIE KITacChl bubnuoreka [IOK
HEOPraHNYECKUX COCAMHEHUN" https://m.edso0.ru/00ad9ela
51 [TepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX DJIIEMEHTOB. bubnmoreka [JOK
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ITonsarue o rpymmnax CXOoaHbIX 3JICMCHTOB

https://m.edso0.ru/00ad9ffa

52 Ilepnoanueckuit 3akoH u [lepuoanueckas cucrema bubmuorexa [IOK
xuMudeckux 3aementoB [ . Menzaencea https://m.edsoo.ru/00ada52c
53 [TepwoIb1, TPYIIIIEI, TOATPYIIIIHI bubmmorexa LHOK
’ ’ https://m.edsoo.ru/00ada52c
bubmmoreka [{OK
o4 Crpoenune atoMoB. CocTaB aTOMHBIX siziep. M30Tomsl https://m.edsoo.ru/00ada342
55 CtpoeHnue JIeKTPOHHBIX 000JI0Y€K aTOMOB 3JIEMEHTOB bubnuoreka [JOK
[Mepuoauueckoii cucremsl J. . Menzaeneesa https://m.edsoo.ru/00ada6bc
56 XapakTepuCcTUKa XUMHAYECKOTO 3JIEMEHTA I10 €0 MOJIOKEHHUIO bubnuoreka [IOK
B [leproanueckoii cucteme JI. . Menneneena https://m.edsoo.ru/00ada824
3nauenue [leproanyeckoro 3aKoHa Ijis pa3BUTHS HAYKH U
S7 MIPaKTHKH. JI.pI/I. E/ICH}ICHCCB — yqélilmﬁpneﬂaror u . bubmmorexa LIOK
’ https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
58 DIEeKTPOOTPHUIIATEIILHOCTh ATOMOB XUMHUYECKUX 3JIEMEHTOB bubamorexa LOK
https://m.edsoo.ru/00adaab8
59 HMonHas XuMu4eckas CBsI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nojsipHast XuMH4ecKasi CBS3b Bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoJisspHass XUMUYECKask CBSI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
62 Crernenb OKUCICHUS Bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKUCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITHH bubmorexa LIOK
https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIIHTEIN B BOCCTAaHOBUTEIN

https://m.edsoo.ru/00adb076
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65 KonTtponsnas padora Ne4 o reme «CtpoeHue aToma. 1 bubmuoreka [IOK
XMMHYECKasi CBS3b)» https://m.edsoo.ru/00adb486
bu6 OK
66 PesepBHEIi ypok. O000IICHHIE U CHCTEMAaTHU3AIHS 3SHAHUN 1 hth[IpSJ,I:I;I/:.GeI;ch)_E).ru 100adb33c
bub6 OK
67 PesepBHblil ypok. O6001I€HNE U CCTEMAaTU3alMsI 3HAHUN 1 hth[Ip:,:I;I/:.GeI;zc])_E).ru 100ad9ch?
bub6 OK
68 PesepBHEIi ypok. O00OIICHNE U CUCTEMATH3AITUS 3HAHHHA 1 h;lpi?/(;;zli,cﬁ).ru 10d61c6
OBLIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68
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9 KUIIACC

N KoauuecTBo yacos Hara DJIEKTPOHHbBIE
11;)11 Tema ypoka Beero Kontpoas | IIpakTuu H3yYeH undposbie
HbIE ecKHe us o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypchl
1 [Tepuonnueckuii 3akoH. [leprnoanueckas cucrema 1 bubmmoreka [IOK
xuMuueckux anemeHToB . . Menneneera https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bubnuorexa [JOK
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edso0.ru/00adb6b6
3 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX 1 bubmuorexa [JOK
BEILIECTB https://m.edsoo.ru/00adb7e2
4 Byl XuMu4eckoi CBA3U U TUIIBI KPUCTAINTAYECKUX 1 bu6moreka [IOK
pemeToK https://m.edsoo.ru/00adbac6
5 Kontponbras padota Nel o reme «IloBTopenue u 1 1
yriyOJieHHe 3HaHUW OCHOBHBIX Pa3fesioB Kypca 8 Kiaccay
6 Knaccudukanus XuMuueckuxX peakiuii Mo pa3audHbIM 1 bubnuoreka [IOK
MpU3HaKaM https://m.edsoo.ru/00adbch0
7 [TonsiTue o ckopocTH XUMHUUYECKo# peakiuu. [Tonstue o 1 bubnuoreka [JOK
TOMOTEHHBIX M T€TePOTE€HHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI,
8 BIUSIIOLIME HA CKOPOCTh XUMHUUYECKOHN peakluu u 1 bubmmorexa [JOK
https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHUYECKOTO PaBHOBECHS
bubmuoreka [JOK
9 OKUCAUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1
https://m.edsoo.ru/00adcade
10 Teopus snexkTponuTuueckon quccounanuu. CuabHbIE U 1 bubnunoreka [JOK
cy1abble IMEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peaKkLni 1 bubmorexa LIOK

https://m.edsoo.ru/00add448
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12 XUMHUYECKHE CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE bubnmoreka [JOK
MPEJCTAaBICHUN 00 SIEKTPOIUTHUECKON JUCCOLUAIIH https://m.edsoo.ru/00add5d8

13 XUMUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 bubnuorexa [JOK
BIEKTPOJIUTUYECKON AUCCOLUALINT https://m.edso0.ru/00add8b2

14 [TonsiTue o ruaponu3e coJien brbmmorexa [OK
https://m.edsoo.ru/00add9d4

. bubnuoreka [JOK
15 O060061eHre U cucTeMaTu3alus 3HaHui httos//m.e dSO(])_.II’U 100addd12

16 [IpakTueckas pabota Ne 1. «Pemenue bubnuorexa [JOK
JKCIIEPUMEHTAIIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa

17 KonTpombnas pabora No2 o teme «NeKTpOIUTUYECKAs bubnuoreka [IOK
quccoranys. XMMHYECKHE PEaKIIMU B PaCTBOPAX» https://m.edsoo.ru/00addecO

18 OO6mrast XxapaKTepUCTHKA TAJIOTEHOB. XUMUUYECKHE bubmuorexa [JOK
CBOICTBa Ha MpUMeEpE XJIopa https://m.edsoo.ru/00addfe2

19 XnopoBoaopoa. ComsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, bubnuoreka [IOK
MOJy4€HHE, TPUMEHEHUE https://m.edsoo.ru/00ade104

20 [Ipaktruueckas padota Ne 2 o teme «llomydenne cosstHOM bubnuoreka [JOK
KHUCJIOTBI, U3y4YE€HHE €€ CBOMCTBY https://m.edsoo.ru/00ade348

21 BrrunciieHus no ypaBHEHHUSIM XUMHUYECKUX PEaKIIMi, €ClIu bubnuoreka [JOK
OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edso0.ru/00ade488
22 O6mas xapaktepuctuka 3neMeHToB VIA-rpynmnsl Eg:;;;f;igﬁ}é 0ade6da

93 AnnoTtponHsie MoupuKanuu cepbl. HaxoxaeHue cepbl 1 bubnunoreka [JOK
€€ COCIMHEHUH B MPUPOJIE. XUMHUYECKHE CBONCTBA CEPbl https://m.edsoo.ru/00ade64a

24 CepoBosopos, cTpoeHue, (GU3NIECKue U XUMUIECKHE bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcuppl cepbl. CepHas KuCIOTa, GU3MUECKUE U bubnmnoreka [JOK

XUMHNYCCKHEC CBOI\/’ICTBa, MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMUYECKUE PeaKii, JeKalllue B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0Aa MOTy4eHUsI CEPHON KUCITOTHI.

bubmuoreka [JOK

26
XHAMHUYECKOE 3arps3HEHNE OKPYXKAIOLIEH Cpeabl https://m.edsoo.ru/00adec8a
COCITMHEHUSIMH CEPBI
27 Brrunciieane MaccoBOU JI0JIH BEIXOAA IIPOAYKTA PEAKIIUH bubnmorexa LOK
poayKTa p https://m.edsoo.ru/00adec8a
OO011as XapakTepUCTUKa A1EMEHTOB V A-Tpynibl. A30T,
28 acrpocTpaHeHUe B MpUPoJIe, HU3NIECKUE M XUMUUECKHIE brbmmorexa [OK
P Up P PHPOAE, https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero pu3udecKkne 1 XUMUIECKHE CBOMCTBA, bu6moreka [IOK
MOJIy4€HHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
30 [IpakTueckas padorta Ne 3 no teme «llomyuenue bubnuoreka [IOK
aMMHaKa, U3y4YE€HHUE €r0 CBOMCTB https://m.edsoo.ru/00adf180
31 A3OTHas KUC0Ta, €€ (PU3NIECKUe U XUMHIECKIE CBOMCTBA bubmorexa OK
’ https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B KaU€CTBE
32 MHUHEPAJIBHBIX YA0OpeHu. XMMUYECKOE 3arpsA3HEHNE bubmorexa LOK
P N yAo0p ) p https://m.edsoo.ru/00adf518
OKpY’Karolllel cpeibl COeAUHEHUIMHU a30Ta
33 docdop. Oxcua pochopa (V) u pochopnas kuciora, bubnuoreka [JOK
(bu3UYeCcCKre U XMMHUYECKUE CBOMCTBA, MOJIyYCHHE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATHHBIX bubnunoreka [JOK
ynoopeHnuii. 3arpsa3HeHue npupoaHoil cpeapl hocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u bubnunoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux (pusndeckre u XUMHYECKHe
N bubmuoreka [JOK
36 CBOMCTBA. DKOJIOTUYECKUE TPOOIEMBI, CBS3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzioM yriepona (1V)
37 VroipHas KACIIOTa U €€ COIN bu6mmoreka [JOK
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https://m.edsoo.ru/00ae006¢

[Tpaktuyeckas padora Ne 4 o teme "Ilomydenue

38 JIeKUCIIoro ra3a. KayecTBeHHas peakius Ha KapOOHAT- bubmorexa LHOK
o | ' P P https://m.eds00.ru/00ae027e
HOH

39 [lepBoHauanbHBIEC MOHATHS 00 OPraHUYECKUX BEIIECTBAX bubnuorexa [JOK
KaK O COCIMHEHUSX YrJIepoaa https://m.edsoo.ru/00ae054e

bubmmoreka [{OK

40 Kpemuuii u ero coemuHeHHs

P a https://m.edsoo.ru/00ae080a
[TpakTuueckast padota Ne 5. Perenue sxcriepuMeHTaIbHBIX
41 3a7a4 o teMe «BaxkHele HeMeTaJUIbl U UX bubnmorexa LHOK
https://m.edsoo.ru/00ae0bf2
COCTMHCHUS

42 KonTponbnas pabora Ne3 no teme «Baxneiimue bubnuoreka [IOK
HEMeTaJIBl ¥ UX COEINHEHUS https://m.edso0.ru/00ae0el8
OO6mrast XxapaKTepUCTHKAa XUMUYECKUX AIEMEHTOB —

43 METaJIJI0B. MeTalinueckas CBs3b M MeTaJIMYeCKas bubmuorexa [JOK
KpHCTajuindeckas pemérka. uznyeckue CBocTBa https://m.edsoo.ru/00ae103e
METaJJIOB

44 XHUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUI bubnuoreka [IOK
psAI HAaIPSKEHUN METalIoB https://m.edso0.ru/00ae1156
OO6mwme cnocoOs! moy4eHus: MeTauioB. CIUIaBhl.

. bu6mmoreka [JOK

45 Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUH, €Cliu

https://m.edso0.ru/00ae1156
OJIMH U3 PEareHTOB COJICPKUT IPUMECH

bubnuoreka [JOK

46 [ToHsaTHE O KOPPO3UM METAIIIIOB
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 €JI0YHBIC METAJIbI
= https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK

48 Oxcupl U TUIPOKCHIBI HATPHS U Kalus

https://m.edsoo.ru/00ael4b2



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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

bubmuoreka [JOK

49 [llenouno3eMenbHBIC METAUIBI — KaJIbIIUH U MarHun httos://m.edsoo.ru/00ae15e8
50 Bakueiimue coemuHeHN KaJIbLINS bubnmorexa LOK
https://m.edso0.ru/00ae15e8
51 O06o001IeHre U CUCTEMAaTHU3aIMs 3HAHUMA
N N bubnnoreka [IOK
52 XKécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS httos://m.e dSO(])_.[ru 100261886
53 [IpaxTueckas padota Ne 6 no teme "JKEcTKOCTh BOIBI U bubnuorexa [JOK
MeTO/1bl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmnoreka IJOK
>4 AJIOMHHHH https:// m.edso;I ru/00aelc64
55 AmMdoTepHbIE CBOMICTBA OKCHIA M THIPOKCHIA bubamorexa [JOK
https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK
https://m.edso00.ru/00ae1d86
bu6mmoreka [IOK
57 Oxcupl, ruapokcuanbl u cou xkenesa (1) u sxenesa (1) httos://m.e dsogru 100263566
58 O0001IeHre U cucTeMaTU3alus 3HAHUN
59 [TpakTrueckas pabota Ne 7. PereHue 3KcriepuMeHTaIbHBIX bubnuoreka [JOK
3a7a4 o TeMe «BaxHelmue MeTauibl 1 UX COEIUHEHUS) https://m.edso0.ru/00ae3de8
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUH, €Cliu
50 OJIMH U3 PEareHTOB JaH B U30BITKE HIIH COJCPIKUT bu6mmoreka [JOK
npuMecu. BeluucieHnss MaccoBO 10JIM BbIX0/1a MIPOIYKTa https://m.edsoo.ru/00ael750
peakuu
61 O0o001IeHNEe B CHCTEMAaTH3allus 3HAHU I
62 KonTponsnas padota Ne4 no teme «BaxkHeilne MeTamibl
U UX COCTUHECHUS»
63 BemecTsa 1 maTepuainsl B TOBCEIHEBHOW KU3HU YEIOBEKA bu6mmoreka [JOK
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https://m.edsoo.ru/00ae3f50

64 XHAMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl 1 bubmotexa [JOK
https://m.edso0.ru/00ae4270
65 Pouib XxumMum B penieHnH SKOJIOTHUECKUX MpooIeM 1 bubmorexa HOK
https://m.edso0.ru/00ae4270
. . bubnuorexa [JOK
66 P . 0600 1
e3epBHBII ypok. O000ImIeHNe U CUCTeMaTH3aIHsI 3HAHHUI hitps://m.eds00.ru/00a60d0a
. . bubnuorexa [JOK
67 P . 06006 1
e3epBHBII ypok. O000IIeHNe U CHCTEMAaTH3allNs 3HAHUIA https://m.eds0o.ru/00adb33c
. . bubmuorexa [JOK
68 P . 0600 1
e3epBHBII ypok. O000IIeHNE U CHCTeMaTH3aIHs 3HAHHHA hitos://m.eds00.ru/00ad9ch?
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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