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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHpIx B @I'OC OO0, a takke Ha OCHOBe (emepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOyYArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUSA, PEKOMEHAYEMYIO TMOCIIeI0BATEeIHbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3yIbTaTaM OCBOEHUsSI OCHOBHOHM 00pa30BaTeIbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMUH CITY)KHT OCHOBOW JUTsI (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS 4YEJIOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBbI IUYHOCTH, €€ 001Ie U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOMW JKM3HM, TaKk U B
po(hecCUOHAIBHON AEATEbHOCTH;

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

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

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4yeOHOTO NpeaMeTa, KOTOPBIM SIBISETCS IEJaroru4eckd afanTUPOBAaHHBIM OTpPaKEHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TIOHATHI OPraHN4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M 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;

— [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 paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHrr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUI OCHOB XMMUYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEIbHBIX YMEHMH M MX HIPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
puoOpey TaKkue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMsI Ha CUCTEMaTHYecKoe NpuoOIlleHre oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, UCHOJB3ys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKH 11€71ecO00pa3HOr0 MOBEACHHS 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 OOIEYETIOBEYECKHX IIEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OO11iee YMCIIO YacoB, OTBEACHHBIX I M3YYCHHS XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEZCIIIO).

COJEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHusi CMECEi.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE dJjeMeHThl. CHMBOJBI XUMHUYECKUX DIIEMEHTOB.
[IpocTeie U croXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BameHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemiecTB. OTHOCHUTENbHAS aTOMHasi Macca. OTHOCUTEIbHAS MOJICKY IsIpHAst
Macca. MaccoBast J10JIsI XAMUUYECKOTO 3JIEMEHTA B COCTUHECHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Trl o hopMyliaM XUMUIECKUX COCTUHEHUM.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKEeHUs, 3aMeleHsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCyI0#, mpaBuwiamMu paboThl B Jabopatopuu U mpuéMaMu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAaHHEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMOAeHUE (PU3NUYECKUX (TTAaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KUIIEHHE U KOHACHCAIUS BOJAbI) U XUMHYECKUX (TOpPEHUE CBEYH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMO/ICICTBHE MeJia ¢ KUCIOTOM) SBJICHUM, HAOII0eHIEe
U ONHCAaHME TMPU3HAKOB TMPOTEKaHMsI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kelie3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJEHHEe U OIHUCAHHE
pE3yNbTAaTOB MPOBEACHHUS OIbITa, HILTIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy I (IapOCTEPIKHEBBIX).

Baskneiiiue npeacraBuTe/ M HEOPraHMYeCKMX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMy4YeHHUS KHCIOpoJga B Jjaboparopud U
MpoMBIIIIeHHOCTH. KpyroBopot kucinopoaa B mpupoje. O30H — auioTpomHas MoaudUKaius
KHCTIOPO/Ia.

TemmoBoit >hdekT XuMHUEeCKONH peakIuHu, TEPMOXMMHUYECKHUE YpaBHEHHs, 5K30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxoxkeHue Bojgopoga B INPUPOJIE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MoTyueHus. KuciaoTel u conu.

MonspHblii 00bEM ra3oB. Pacu€Tsl N0 XUMHUYECKUM YpaBHEHHSIM.



®usnueckue cpoicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelmeHHble u
HEHACBILEHHbIE pPacTBOpPbl. PacTBOpHMOCTH BewiecTB B BojJe. MaccoBasi [0 BEIIECTBA B
pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHuUA. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranwdeckux coeauHeHnid. Oxcuabl. Kiaccudukamus OKCHIOB:
coyeoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasyromue. HomeHknarypa
oKcu0B. PU3nUecKre U XMMUUECKHUE CBOICTBa OKCcuI0B. [loyuenue okcuios.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanmii. Pu3nUecKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa xucinot. @usndeckrue U XUMHYECKUE
cBoiicTBa kuciaoT. P akruBHoctu metaiuioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenxknarypa cosneii. ®dusnueckue u Xxumudeckue coictBa cojeil. [lomyuenue
COJIEH.

I'enetrnueckas cBsA3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENICHNE COJIepKaHus KUCIOpoJia B BO3yXe, MOIydeHue, COOupaHue,
pacrno3HaBaHHe M HM3y4yeHHE CBOWCTB KHCIOpOJa, HAOMIOJEHHE B3aUMOJEHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, MOJy4YeHHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3yYeHHE CBOWCTB BOJOpoaa (TopeHme), B3amMojeicTBHEe Bomopoaa ¢ okcuaom memm (1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOMIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Mousb, UccreqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAcCCOBOM JI0J€Hd pPAacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKPAcKM WHIMKATOPOB B PAcTBOpaxX KHUCIOT U IIEJ0Yell, u3ydyeHue
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COEIMHEHUI.

IMepuonuyeckuii 3akoH u Ilepmoanyveckass cucrema xummu4deckux jiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMUKA XUMHYECKUX dleMeHToB. [loHstHe o rpymmax
CXOJHBIX 2JIEMEHTOB (ILIEJIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOreHbl, HHEPTHBIC T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenneneeBa. KopoTkomepuoanas u JuiMHHONepuoaHas ¢opmbsl Ilepuoauueckoil cucTeMsl
xumuyeckux ovieMeHToB JI. M. MenneneeBa. llepuonsr u rpymnmel. Dusnyeckuii CMBbICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snuep. M3orombsl. OnextpoHsl. CrpoeHue
AJIEKTPOHHBIX 000JI04EK aTOMOB MepBbIX 20 XUMUYECKUX 1eMeHTOB [lepuoanueckoil cuctemsbl
J. WN. MengeneeBa. XapakTEpUCTUKa XHMHYECKOTO 3JEMEHTA IO €ro IOJIO)KEHHIO B
ITepunoanueckoii cucreme . 1. Menzeneesa.



3aKOHOMEPHOCTH U3MEHEHHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METALTUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOIaAM.

3nauenue Ilepuonnueckoro 3akoHa u Ileproanyeckoit CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

Xumudeckas CBSI3b. KoBanenrtnas (monstpHast u HETOJISIpHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 71eMeHTOB. MloHHAas CBA3b.

Crenenp  okucieHusi. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecch
OKHCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii sIkcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAIUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKINM (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHU).

Meostcnpeomemmnwie ceasu

Peanuzarust MeXIpeAMETHBIX CBA3EH MPH M3y4YEHUM XUMUH B 8 KJIACCE OCYIIECTBIISIETCS
Yepe3 HCIMOJb30BaHME KakK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TMOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJTs1 OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mme ecTecTBEHHO--HAyYHbIE TOHITHS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpPHs, 3aKOH,
aHanu3,  CHUHTE3,  KiIaccupukanus,  IMEePUOTUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUYECKUIN 3apsii, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHUE BEIUYHMHBI, €IUHUIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XuMHYecKasi peakiusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux d3nemeHtos [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoil cucreme u CTPOCHHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHUJIBI XUMHYECKOW CBs3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAUIMYECKOW PEHmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BeHIeCTB. XHMHUYECKHE CBOICTBa
BEIECTB, OTHOCSIINXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukarus XMMHUYECKUX pPEeakIUil M0 pa3lIuYHbIM MpHU3HAKaM (IO YKCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOTeHHbIX peakuusx. [loHarue o
karanuze. [loHsATHe O XuUMHUUYeCKOM paBHOBecHHM. @DaKTOphl, BIMSIONIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKHUCIUTENIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MexXaHM3M JUCCOLMAlMM BEUIECTB C pa3IMYHBIMU BUAAMHU XHMHUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MPEJCTaBICHUNA 00 DJIEKTPOJUTHUECKOW nucconmanuu. KadecTBEHHbIE pEeakIMu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (TpaduTa M ajiMasa), CIOXKHBIX BEIIECTB (XJIOpUJIa HaTpus),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacro3HaBaHHEe HEOPraHWYECKUX BEIIECTB C IOMOIIbI0 KAayeCTBEHHBIX pEaKIUi Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U UX HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceprl. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoMcTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKallie B OCHOBE IPOMBIIIIEHHOIO CIoco0a MOMydeHUs cepHOM KucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE NOXAU, 3arpsS3HEHUE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro (pu3ndyeckue U XMMHUYeCKHue
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (0OLIMe Kak MpeACTaBUTENs Kiacca KHCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, puznueckne n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIICHH OKHCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIINN, PACTIPOCTPAHEHUE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. JKOJOrMYECKUE MPOOJIEMbI, CBS3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIEBOAOPOJIOB (yrojib, MPHUPOJAHBIN Ta3, HedTh), MPOAYKTHl HX MepepabOTKU
(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 HEOPTraHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX pEaKluil Ha XJIOPUI-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHHS, OIbITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEAMHEHUSAMHU (BO3MOXHO HCIOJIb30BaHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH U HaONIOeHUE IMpHU3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOMCTB aMMHaka, IMpPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpapuTa, (QyiepeHa, O3HAKOMIIEHHE C MPOIECCOM aaCcOpOLMH PacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YE€HHE TPU3HAKOB UX TMPOTEKaHHs, O3HAKOMJIEHHE C TPOJyKLIHEeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenusd B Ilepuoanueckoi cucreMe xumuueckux anemeHToB . . MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOmuMe crnocoObl mostydeHus: MeTayioB. [loHATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaXOXJeHUE B mpupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[lenoyHO3eMeENbHBIE METAUIBI MarHui W KaiblUi: mosoxkeHue B [lepmoamyeckon
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nonoxenue B Ilepumoanueckold cucreMe XuUMUYeCKHx 3ieMeHtoB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuwoanueckoit cucrteme xumudeckux osnemeHtoB [[. W.
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJICHHE C o0O0pa3laMy MeTa/lIoB M CIUIAaBOB, UX (MU3MUYECKUMHU CBOICTBaMH,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI, 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), HabmromeHKe W OMMCAHUE MPOLIECCOB OKPAIIMBAHUS IIAMEHH MOHAMH 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¥MHUA U OKpYKaIIas cpena

BemectBa n marepuainsl B OBCEIHEBHOW JKU3HU 4elloBeKa. be3omacHoe MCHoOb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemnecTs, nanee — [1JIK). Posb xumuu B penieHnn 3K0JI0THYECKIX TpooieM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
4yepe3 WCIOJIb30BaHWE 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,  CHHTEe3,  Kilaccuukamusi,  NEepHOAUYHOCTh,  HAOMIONEHHE,  SKCIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
palIMOaKTUBHOCTh, MOJIEKYJa, DICKTPUYECKUN 3apsl, MPOBOJHHUKH, TOIYIPOBOIHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
eIMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢otocunrtes, neixanuwe, Omocdepa, PKOCHUCTEMa, MUHEpaJIbHBIC YIOOpEHUs,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOTIaeMbI€, TOTUTNBO, BOJIHBIE PECYPCHI.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHHS IMPOTPAaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHUSI XUMHUHU B €IUHCTBE Y4eOHOM M BOCITUTATEIBHOM IEATEILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COIIMOKYJIBTYPHBIMH H  JYXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSMH, HMPUHATHIMH B OOIIECTBE MPaBHJIAMH W HOPMaMH IMOBEICHHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHS M COLMATM3AINN O00YIaOIIHXCS.

JIMYHOCTHBIE PE3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCSA PYKOBOACTBOBATHCS
CHCTEMOM MO3WTHUBHBIX [EHHOCTHBIX OPHUEHTALMI M PACIIMpPEHHE OIbITa JEATCIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOT'O OTHOIIEHHUS K OTEUYECCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIICAINIO0, MOHUMAHMs 3HAYCHHMS XMMHYCCKOW HAyKH B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpPMAIME O MEPEIOBBIX JTOCTHKEHUIX U OTKPBITHIX
MHPOBOM M OTE€YECTBEHHON XMMHH, 3aMHTECPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MHpa 1 00IIEeCTBA;

2) rpasKIaHCKOr0 BOCITATAHMSA:

MPEACTAaBICHHS O COLHAIBHBIX HOpPMax W IpaBHJIaX MEKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTHBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO II0JIE3HOM,
y4e0HO-HCCIIeI0BATEIbCKOM, TBOPYECKOH W JAPYTHX BHIAX JAEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM IESTEIBHOCTH MPH BHIMOJHCHUN YUeOHBIX, MO3HABATEIBHBIX 3a/1ad,
BBIMOJHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3[aHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aMMOIOHUMAHHUIO M B3aUMOIIOMOIIM B IMPOIECCe TOH ydeOHOW AEATETbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJIEHHE M TIOCTYIKH CBOMX TOBApHUIICH C TO3WIUM HPABCTBEHHBIX H
MPABOBBIX HOPM C YUETOM OCO3HAHHS MOCIICICTBHUIA MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PCHUYCCKHE  TPEJCTAaBICHHS O  BEIMIECTBE W  XUMHUYECKOH  pEaKIuw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIONIME OCHOBY IS
MOHUMAHUS  CYIIHOCTH HAay4yHOW KApTUHBI MHUpPA, MPEIACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBA3SIX YeJIOBEKa C MPUPOTHOM CPelol, O poJin
XMMUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;



MO3HABATEIbHBIE MOTHBBI, HAIMPABJICHHBIC HA IOJIyY€HHUE HOBBIX 3HAHUN MO XUMUH,
HEOOXOMUMBbIC M1 OOBSCHEHUs HAONIOaeMBbIX TPOIECCOB W SBJICHMIA, IMO3HABATEIHHOM,
MH()OPMAIMOHHON M YUTATEIIbCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JIHTEPATYpOU, JOCTYITHBIMU TEXHHYECKUMHU CPEACTBAMH
WH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpPEeC K OOYYEHHI0 W TO3HAHWIO, JTFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4eHHUsI B JaJIbHEHUIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHUE I[EHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKH3HU, OCO3HAHWE TIOCIEJACTBUM W HENPUITHE BPEIHBIX
MpuUBbIUEK (YHOTpEONEHUSI aJIKOIroJisi, HapKOTHKOB, KypEHHUs), HEOOXOJMMOCTH COOIIOACHMUS
nmpaBuil 0€30MACHOCTH TMPHU OOpAIIEHHH C XUMHUYECKHMU BEIIECTBaMU B OBITY W peajbHOMU
KU3HH;

5) Tpy10BOr0 BOCIIUTAHUSI:

HWHTEpEC K MPAKTUUECKOMY M3y4EHUI0 TPOQECcCHil U Tpyia pa3IndHOTO POJa, YBaXKECHHE K
TPpyy W pe3yiabTaTaM TPYIOBOH IEATEIHLHOCTH, B TOM YHCIE€ HAa OCHOBE MPUMEHEHHS
MPEIMETHBIX 3HAHHK TI0 XUMHH, OCO3HAHHBIM BBIOOP WHIWBHUIYATbHOW TPACKTOPUU
MPOIOJDKEHHST 00pa3oBaHMsl € y4ETOM JMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NEATeTbHOCTH U
Pa3BUTHS HEOOXOUMBIX YMEHHH, TOTOBHOCTH aJIalITHPOBATHCS B MPO(HECCUOHATLHOM Cpeie;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTMYECKHU 11€1ecO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3MYECKOMY U TICHUXHYECKOMY 30pOBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TIaCHOTO TTOBEJCHUS TIPU pabOTe C BEIIECTBAMHU,
a TaKKe B CUTYalUAX, YTPOKAIOIIUX 30POBbIO U KUZHHU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YYCHUHM XUMUHU, IS PELICHUS
3aJla4, CBSI3aHHBIX C OKPYKaoIIel MPUPOIHON CPeoil, sl OBBIIICHUS YPOBHS SKOJIOTHUYECKON
KYJIBTYpPbI, OCO3HAHHUS INI00ATBHOTO XapakTepa SKOJIOTHUECKUX MpoOJieM U MyTed WX peuieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COILIMANIbHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe meramnpeaMeTHBIX pPe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYUYHbIE MOHATUS (3aKOH, TECOpHs, MPUHIUIM, TUNOTe3a, (akT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaIMeTax U MO3BOJSIOT HA OCHOBE 3HAHUU M3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAy4yHOW KapTWHE MHpa, U yHUBEpCalbHbIe ydeOHbIE NEHCTBUS (IMIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETyISTUBHBIE), KOTOPbIE OOECHEeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU e TEIHHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS

ba3zoBble jornyeckue 1eMcTBus:

YMEHHsI UCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TPH OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XHMHYECKUX TMOHATHH (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH MOHATHSMH), UCIIOIB30BATh MOHSATHUS AT OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUI, BBIOMPATH OCHOBAHUS M KPUTEpUU s Kiaccuuxammu



XMMUYECKUX BEUIECTB M XUMUYECKUX PEaKIUil, yCTaHABJIMBATh IPUYMHHO-CIICACTBEHHBIE CBS3H
MEX]ly 00bEKTaMH M3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYKTUBHBIC, e TyKTUBHBIC,
110 aHAJIOTUH), AETaTh BBIBObI M 3aKIIFOYCHUS;

yYMEHHUE NMPUMEHATh B MPOIECCe MO3HAHUS MOHATUSA (MPEIMETHBIE U METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa30OBHIBATH MIHPOKO
MPUMEHSIEMBIE B XUMHH MOJIEIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XUMUYecKass (GopMmylia W ypaBHCHHE XUMHUYECKOW peakuu — TpU pPEHIeHHH y4deOHo-
MO3HABATENBHBIX 3a7ad, C Yy4ETOM OTUX MOJICNBHBIX TIPEICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECCTBCHHbIC NMPU3HAKUA H3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XUMUYECKUX PEaKIUi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUHS B U3YJAEMBIX MTPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBaresbcKue AeiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIE BONPOCH B KaueCTBe MHCTPYMEHTA IO3HAHHS, a
TaKkKe B KauyecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIOTE3Bl IO TPOBEPKE NPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpEeTeHNE OMBITa O TUIAHWPOBAHHWIO, OPraHW3allid W TIPOBEICHHUIO YYEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJIOM MpOoIlecca, CAaMOCTOSTENIFHO MMPOTHO3UPOBATH €TO
pe3yibTat, (GopMyITHpOBaTh OOOOIIEHHWS W BBIBOJBI IO pe3ylIbTaTaM TMPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

PadoTa ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIIUIO PA3INIHBIX BUIOB
1 GOPM MPECTABIICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYyJISIpHAS JIUTepaTypa
XAMUYECKOTO COJCp)KaHUs, CIPaBOYHBIE TMOcoOus, pecypchl HWHTepHEeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPECUMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHUE MPUMEHSTh Pa3JIMYHbIC METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe HHPOPMAIIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJTHEHUST YICOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH MCIOJIb30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYPOH aKTHBHOTO WCIIOJIB30BAHUS Pa3IMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIBHYIO (OopMy TpejicTaBiIeHUs
nHGOpMAIIMKA W WILIIOCTPUPOBATH pElIaeMbIe 33/la4d HECIOKHBIMH CXEMaMH, JIHarpaMMaMH,
npyrumu opmamu rpaduKu ¥ ©X KOMOUHAIMAMUY;

YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBATh B Ipollecce Yy4eOHOW W WMCCIEeNOBATEIbCKON
JEATETbHOCTH UH(OPMAIIHIO O BIMSHUM MPOMBINUICHHOCTH, CEIBCKOTO X03SHUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIICH TPUPOTHON CPEJIbI.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

yYMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHPOBATh CBOW TPEHJIOKEHHS OTHOCHUTEIHLHO BBITIOJTHECHUS
MPEUI0KEHHOM 3a71auH;

YMEHHUSI IPEICTABIATH MOTyYeHHbIEC PE3yAbTaThl TO3HABATENBHOMN AEITEILHOCTH B YCTHBIX
M THUCHPMEHHBIX TEKCTax; JelaTh MPE3CHTAlMI0 PE3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (JJabOpaTOPHOTO OIbITa, J1a0OpaTOpHOW pPabOTHI MO MCCIETOBAaHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIbHON U
HCCIIEIOBATENILCKOM JIEATENbHOCTH NpPU PEIIeHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE yd4éra
oOIMX MHTEPECOB U COTJAcCOBAaHMS MO3UIUI (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBbIE



LITYPMbI», KOOpJUHALMSI COBMECTHBIX JEHCTBUM, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IPYTHE).

PeryasitTuBHble yHMBepcaJbHbIe yueOHbIe JeliCTBUSA:

YMEHHME CAMOCTOSITENIbHO ONPENENATh 1IN JESTEIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENbHOCTh, BBIOMpATH
HanOosiee APQPEKTHBHBIE CIOCOOBI pemieHHs YYeOHBIX W IO3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTaBJIATh WIM KOPPEKTUPOBATh IPEIJIOKEHHBINA AITOPUTM JEHCTBUM IpU
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLIEHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOM 1IeNu,
YMEHHE UCII0Ib30BaTh U AHAIIU3UPOBATh KOHTEKCTHI, MPeJlaraéMble B YCIOBUU 3a/laHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pE3yIbTATOB [0 OCBOEHHIO O0053aTENbHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyaroUMMUCS Hay4HblE 3HAHHUS, YMEHMS U CHOCOObI JAeWCTBUM, creuuduyeckue uist
npeaMeTHO obnactu «XHMHS», BHUIbl JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpETAINH, TPEo0O0pa30BaHNIO U MPUMEHEHHUIO B PA3IMUHBIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.

K koHiy obyueHus B 8 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITHUHA: aTOM, MOJEKYJIa, XUMHUECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMech (OJHOpPOIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEIbHAas aTOMHas M MOJIEKyJspHas Mmacca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0JII XMMHUYECKOTIO
9JIEMEHTa B COEAMHEHHM, MOJIIPHBIM O0OBEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
NIEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl peakius, KiIaccupuKaus
peaKUMii: peakuy COCUHEHUS, PEaKLIUN PA3JIOKEHN, PEAKIIMK 3aMELICHUs, PEaKLIUn
00MeHa, K30- U IHJIOTEPMHUUYCCKHE PEaKINH, TEIIOBON 3PIEKT peakIuu, siapo aToma,
JIEKTPOHHBIA CJIOW aToMma, aTOMHas OpOMTalb, PagUyC aToMa, XUMHUYECKas CBS3b,
NOJIApHAsi M HENOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBA3b, MOH, KATUOH, aHMOH,
pacTBOp, MaccoBas J10JIs1 BellleCTBa (IPOLIEHTHAsI KOHIEHTPALUs) B pacTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATh 3TH
MOHATHUS MPU OIMCAHUY BEILIECTB U UX IPEBPALCHUM;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJIMKY JJIsI COCTaBJICHUS (QOpPMYJ BEILECTB H
YPaBHEHUH XUMUYECKUX PEAKIIMA;

e ONpeAeisITh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTEIEHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPHUHAJICKHOCTh BEIIECTB K
ONpeNieIEHHOMY KJIacCy COEIUHEHHH 1o QopMmynam, BHJ XUMHYECKOH CBS3U
(KoBaJIeHTHAsl U HNOHHAs1) B HEOPTaHUYECKUX COCTUHEHHUSX;

e packpsiBaTh cMbica Ilepuoguueckoro 3akona JI. M. MenaeneeBa: JeMOHCTPUPOBAThH
[IOHMMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJJIEMEHTOB OT MX
nonokeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXpPaHEHMsS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMsI, 3aKOHa ABOTazipo;

e ONHCHIBaTh M XapakTepu3oBaTh TabauuHyo ¢(opmy Ilepuonndeckoit cucrembl
XMMUYECKHUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynmna)» u
«mobounas moarpynna (b-rpymma)», Manble u OonblINe NEPHOABI, COOTHOCHUTH
o0o3HaueHus, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB Jl. 1I. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKaMH CTPOECHHSI aTOMOB



XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sapa, OOIIee YHCIO JJICKTPOHOB H
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITMPOBATh XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHUE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YMCIy W COCTABY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHME CBOMCTBA BEIIECTB Pa3IUUYHBIX
KJIacCOB,  TOATBEPXKJas  OINHUCAHME TMpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYCCKHX PEAKIIHIA,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOYHOCTH TPOTCKAHUS XUMUICCKUX IPEBPAIICHUIA B Pa3JIMYHBIX YCIOBHSIX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa TI0 (opMysie COeTUHEHUs, MAaCCOBYIO JIOJIF0 BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIUU MBICIIUTEILHON JEATEIBHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHUE, 0000IICHNE, CUCTEMAaTH3allUI0, KIAaCCH(UKAIINIO, BBISBICHUE MPUINHHO-
-CJII€/ICTBEHHBIX CBSI3€M — NJI1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPCHHE,
MOJETUPOBAHNUE, SKCTIEPUMEHT (peabHbIN 1 MBICIIEHHBIH );

ClIeoBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCY/IOM U JTaOOpaTOPHBIM
000pyIOBaHHEM, a TAKXKe TMpaBWJIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMHUYCCKUX OTBITOB TI0 TOJTYYCHHIO
U CcOOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCJIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM JOJIEH pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB WLIEIOUEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JTakmMyc, peHodTaaenH, METUIIOPAHXK U JPYTHE).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIIOKHOE BEIIECTBO, BaJICHTHOCTD,
IEKTPOOTPHULATEILHOCTD, CTENEHb OKUCIICHHs, XMMMUYECKas pEeakLHs, XUMUYECKas
CBSI3b, TEIUIOBOW 3((EKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJUTHYECKAss AUCCOLMALMS, PEaKUMd HOHHOro oOMeEHa,
KaTaJn3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble W HeoOpaTUMblEe pPEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHME M BOCCTaHOBJIEHHE, AIJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJleHTHAsi, WOHHAs, MeETAJUIMYEcKas), KpUCTaJUIMYecKas pewmeérka, Kopposus
METaJUIOB, CIUIaBBl, CKOPOCTb XUMHYECKOM pEaKUuu, MpeNeibHO JIOIyCTHMast
koHueHTpauus [[JIK BemecTna;

UJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMWYECKUX IOHATHM WU INPUMEHATH OTU
MIOHATHS IIPU ONIMCAHUU BELIECTB U UX IIPEBPALECHUN;

UCIOJb30BaTh XUMHUUYECKYIO CHUMBOJIMKY JJIsI COCTaBJeHUS (opMya BelecTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIIPENENATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKHUX DIIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTb BELIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHHH 1Mo ¢opmynaMm, BUJ XUMHUYECKOW CBS3M (KOBaJIEHTHAs, MOHHas,
MeTaJuInyeckas) B HEOPraHMYECKUX COEIUMHEHHUSX, 3aps] HMOHAa M0 XHUMHYECKOH



¢bopmyre, xapaktep cpeasl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCIUHEHHUH, TUII
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbica [lepuoauyeckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro NOHMMAaHME: ONHUCHIBATh U XapaKTepu30BaTh Tabamunyo Gopmy Ilepuomuaeckoii
CUCTEMbl XMMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «rjJaBHas noiarpymmna (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», manbie W OONBIIME TEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiume, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB U
3apsia sizIpa, o0Iee YUCiIo AEKTPOHOB M PACHPECTICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB 3JEMEHTOB M HX
COEIMHEHUI B IpeJiesiax MaJbIX MEPUOJIOB U TJaBHBIX MOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIACCU(UIIMPOBATH XUMHUECKHUE 3JIEMEHTbI, HEOPraHUUYECKHE BEIECTBA, XUMUUYECKUE
peakuuu (1O YHUCIy W COCTaBY y4YacTBYIOIIMX B PEAKIUU BEILIECTB, MO TEIIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENEHEW OKUCIEHNSI XMMHUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U cHenuduuecKkue XUMHYECKHe CBONCTBa
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHUYECKON JUCCOLIMAIIMU KUCIIOT, IIEJI0UYEH U COJIeH,
MIOJIHbIE U COKPAILEHHBIE YPaBHEHUS PEaKIMil MIOHHOrO OOMEHa, ypaBHEHHS peaKlIUid,
MOATBEPKAIONIUX CYIIECTBOBAHHE T€HETUYECKOM CBS3M MEXAYy BeLIeCTBaMU
Pa3INYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMS, BO3MOXHOCTH
MIPOTEKAHUSI XUMUYECKUX MPEBPAILECHHUM B PA3JINYHBIX YCIOBUIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN PEaKIUU;

coOnroAaTh TMpaBWia MOJb30BAaHUS XMMUYECKOM TMOCyIoW U J1ab0paTopHBIM
o0opynoBaHHEM, a TaKkke MpaBuia oOpallleHus C BElIeCTBAaMU B COOTBETCTBHUH C
HWHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYSHHIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO ras3a);

MIPOBOJIUTh PEAKLUH, MOATBEPKAAOIINE KAaUECTBEHHBII COCTaB PAa3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM IMYTEM XIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATHOHbI aMMOHHUS M HOHBI H3yYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTENBHON AEATEIbHOCTH — AHAIW3 M CHHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XMMMUYECKUX pEaKLUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAOIMIOAEHHE, W3MEpPEeHHEe, MOJEIUPOBaHUE,
HKCTIIEPUMEHT (peabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosau4vecTBO yacoB
Ne Kout DJIeKTPOHHBbIE
n/- HaunmeHnoBanme pa3ieioB poJb IpakTu (undposbie)
- H TEM IIPpOrpamMmmabl Bcero HBIE yecKkue 06p330BaTeJ'II)HbIe
pador | paboThbl pecypchl
bl
Paznean 1. IllepBonavyanbHbie XUMHYECKHE TIOHATHS
XuMusa — BakHas 00J1acThb BuGmorexa LIOK
1.1 eCTeCTBogHaHfI o 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKOU 7
JIEeATEIIbBHOCTH YEJIOBEKA
BemectBa 1 xuMu4deckue bubmorexa [IOK
1.2 15 1 https://m.edsoo.ru/7f4183
peakumn
7c
Hroro mo pazueny 20

Paspnen 2. Baxneiiuue npeacraBuTe M Heo

PraHuveCKux BEIIECTB

Bos KHe1ono bu6moreka [IOK
2.1 AYX. RICIOpOL. 6 https://m.edsoo.ru/7f4183
TTousarue 00 okcumax
7c
Bononox o co bu6mmoreka [IOK
2.2 AOPOALLIOHATH 8 1 https://m.edsoo.ru/7f4183
KHCJIOTaX U COJISIX
7c
Boga. PactBopsl. Ilousatue bubmorexa OK
2.3 Aa- PEL- 5 1 1 https://m.edso0.ru/7f4183
00 OCHOBaAHMAX
7c
OCHOBHBIE KIIACCHI bu6mmoreka [IOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COEIMHEHUN 7c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnueckunx 3jaementon /1. U.
MenpgeseeBa. Ctpoenne aToM0OB. XUMHYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

3.1

[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrtema
XUMHUYECKUX 3JIEMEHTOB /.
N. Menpene-esa.
Crpoenue aToma

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
7c



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

g:rg;e;:;:}l?_ﬂ%' bubmmorexa [JOK
3.2 8 https://m.edsoo.ru/7f4183
BOCCTaHOBHUTCIIbHBIC 7c
pcakuuu T
bubmuoreka [IOK
Hroro mo pazneny 15 https://m.edsoo.ru/7f4183
/c
bu6mmoreka [{OK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f4183
/c
OBIIEE KOJIMYECTBO 68
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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

9 KJIACC

KoaudecTBo 4acoB

Ne KoHur HpaKT 3HeKTp0HHLIe
n/_ HaumeHnoBaHue pa3jesioB PoJIb nueckn | (uudposbie)
0 U TeM NMPOrpaMmbl Bcero | HbIE e o0pa3oBaTejibHbIE
padotr | pabGort pecypcbl
bl bl
Paznes 1. BemecTBo U XuMH4YecKne peakuuu
[loBTOpEHue u yriyodieHue bubnuorexa [JOK
1.1 3HAHMI OCHOBHBIX Pa3/ieioB 5 1 https://m.edsoo.ru/7f41a63
Kypca 8 kinacca 6
OCHOBHBIE 3aKOHOMEPHOCTH bubmrorexa LIOK
1.2 P 4 https://m.edsoo.ru/7f41a63
XUMHYECKUX PEaKIIUi 5
DIIEKTPOJIUTHYECKAS bubnuotexa [JOK
1.3 nucconmanys. XuMU4ecKue 7 1 1 https://m.edsoo.ru/7f41a63
peaKkIiy B pacTBOpax 6
Hroro mo pazueny 16
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
OO6mras xapakTepucTuKa bubnuorexa [JOK
2.1 XUMHUYECKHX DIIEMEHTOB 5 1 https://m.edsoo.ru/7f41a63
VI A-rpynmst. ["anorens 6
O6maﬂexapaKTe§H§THKa BuGmorexa [OK
XHMHYECKUX DJIEMEHTOB
2.2 . 6 https://m.edsoo.ru/7f41a63
VIA-rpynnel. Cepa u e€ 6
COEIMHEHHS -
st eemon BuGmorera LIOK
2.3 7 1 https://m.edsoo.ru/7f41a63
VA-rpymmsl. A3zot, pochop 5
M UX COCINHEHHNS -
06
oK MeveHToD Buborexa LIOK
2.4 8 1 2 https://m.edsoo.ru/7f41a63
IVA-rpynnel. Yrinepon u 6
KPEMHUH U UX COCTUHEHHUS -
Hroro no paszneny 26
Pazgen 3. Merajibl M HX COeMHEHUA
bu6 OK
3.1 OO0mme CBOMCTBA METAIIIOB 4 nomotexa [

https://m.edsoo.ru/7f41a63



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
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

6

3 Bakneiinime MeTauibl U UX

COCAMHCHUA

16

bubnuoreka [IOK
https://m.edso0.ru/7f41a63
6

Hroro no pazneny

20

Paznen 4. Xumus u okpyxaiomias cpeaa

BemecrBa u matepuaisl B

bu6mmoreka [IOK

4.1 3 https://m.edsoo.ru/7f41a63
JKHU3HU YCIIOBCKA 6
Hroro mo pazueny 3
bubmmoreka [{OK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB 68

10 ITTPOI'PAMME



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 IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBo 4acos
Ne Kon | lpa DJIEeKTPOHHbIE
Tpon | kruu | /Jlara
nugposbie
Tema ypoka Bcer | BHBI | ecku usy1e
n/ o0pasoBaTebHbIe
0 e e HUA
n pecypcsl
pabo | pabo
ThI ThI
[Ipenmer xumuu. Pose xumun | bubmmoreka [{OK
H
1 B JKU3HHM 4eloBeka. Tema u 1 cert https://m.edsoo.ru/f
BEIECTBA f0d210c
[ToHsaTHE O METO1aX MO3HAHUS lu bubmrorexa LIOK
2 N A 1 cerT https://m.edsoo.ru/f
f0d227e
[IpaxTnueckas padora Ne 1
«IIpaBmiia paGoTHI B bubnuorexa [JOK
.. 2H
3 1ab0paTOPHH U TIPUEMBI 1 https://m.edsoo.ru/f
CEHT
oOparteHus ¢ 1Tab0PaTOPHBIM f0d23dc
000pyI0BaHUEM)
YucTelie BEIIeCTBA U CMECH 2H bubamorexa LOK
4 Crioco0bI Ii eJIeHUs CMC(D.CI?'I L CEHT ips.//m.edso0. U/t
pash fod26ca
IT 6orta Ne 2
«;);KT;I;:{C:I:‘ ;({:1\14)20::)1”: a(H': 3H Bubnuorexa LIOK
> I I/IMHG € OYMCTKH IIOBApPEHHOM L CEHT https://m.edso. r/f
PEMED P f0d28c8
COJIH )»
I bu6mmoreka [JOK
6 ATOMBI U MOJIEKYIIBI 1 - https://m.edsoo.ru/f
f0d2a6¢
XHUMHUYECKHE IIEMEHTHI. . bubmuoreka [JOK
7 3HaKu (CMMBOJIbI) XUMUYECKUX 1 https://m.edsoo.ru/f
CCHT
JJIEMEHTOB fOd2be8
IIpocThic U CIOXKHBIC 4n bubmmorexa IOK
8 5 ep cctBa 1 cert https://m.edsoo.ru/f
B fod2a6c
ATOMHO-MOJIEKYJISIPHOE bubmuorexa LIOK
9 . e 1 lu okt | https://m.edsoo.ru/f
yaeHue f0d2d50
10 3aK0OH MNOCTOSHCTBA COCTaBa 1 1H OKT bu6mmoreka [JOK



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

BEIIEeCTB. XUMHYECKas
¢dbopmyna. BaneHTHOCTh
aTOMOB XHMUYCCKHX
DJICMEHTOB

https://m.edsoo.ru/f
f0d2eae

OTHOcCHUTENbHAS aTOMHAs bu6mmoreka [{OK
11 Mmacca. OTHOCUTEIIbHAS 2u okt | https://m.edsoo.ru/f
MOJICKYJISIpHAs Macca f0d323c
MaccoBas J10J1s1 XUMHYECKOTO Bubmrotexa LIOK
12 SOMCHTA B COCTMHCHMI 2u okt | https://m.edsoo.ru/f
f0d350c¢
bubmmoreka [{OK
13 ;ZJLIZ?;;EA:S:;GCTB&' Morts. 3aokr | https://m.edsoo.ru/f
f0d5230
DOuU3NYECKUe U XUMUYECKHE bubmmoreka [{OK
14 SBJIEHUS. XUMHUYECKas 3uokr | https://m.edsoo.ru/f
peaKxius f0d37fa
[Ipu3Haku n ycmoBus bubnuoreka [JOK
15 MPOTEKAHUS XUMUUECKHX 4u okt | https://m.edsoo.ru/f
peakuuii f0d3al6
3aKoH COXpaHEHHUS MacChl bubnuorexa [JOK
16 BeIECTB. XMMHUECKUE 4u okt | https://m.edsoo.ru/f
ypaBHCHHS f0d3b88
BrrunciaeHus KoJau4yecTBa, BuGmiorexa [IOK
17 Macebl BELLEeTha 1o b https://m.edsoo.ru/f
ypaBHteI/ISIM XUMHYECKUX HO50 f0d5708
peakiui
Knaccnibnxaunﬂ XUMHUYECKUX BuGmiorexa LIOK
18 PeAKIHH (COCAHHCHHA, tu https://m.edsoo.ru/f
pa3IoKeHus, 3aMeICHUs, HO50 f0d334
oOmMeHa)
M. B. JIoMOHOCOB — yu&HBIii- 21 HOos10 | bubnuoreka [IOK
19 sHikionenuct. O6o0eHue https://m.edsoo.ru/f
W CUCTEMATU3AlUs 3HAHUN f0d40c4
Kontponbhas padorta Nel o 21 HOs0 | bubmmoreka [JOK
20 teme «Bemecrsa u https://m.edsoo.ru/f
XUMUYECKUE PEAKLIUI f0d4290
Bo3zayx — cmech rasos. 3H HOs10
CocIT[Z: Bo3ayxa. Kucnopox — bubnnorexa IOK
21 https://m.edsoo.ru/f

AJIEMEHT U TIPOCTOE BEIIECTRO.
O30H

f0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

duznueckue 1 XUMHUYECKUE
CBOMCTBA KUCJIOPOJia (peaKuu

3H HOS0

bubnuoreka [IOK

22 oKHCIIeHU, TopeHIe) https://m.edsoo.ru/f
’ ' f0d4614
ITonsatue 06 okcumax
Crnioco6bI mosryyeHus 41 HO510 BuGmiorexa LIOK
23 KUC10p0Aa B AabopaTopH 1 https://m.edsoo.ru/f
MIPOMBIIIIJICHHOCTH. f0d497a
[IpumeHeHnue kucnopoaa
TerutoBoit ekt 4H HO50
XMUMHUYECKON peaKiuH, bubnuorexa [JOK
24 MOHATHE O TEPMOXUMHYECCKOM https://m.edsoo.ru/f
YpaBHEHUH, IK30- U f0d4790
SHIOTEPMHUSCKUX PEAKITUIX
Tonnuso (HedTh, Yroib u bubnuorexa [JOK
25 MeTaH). 3arpsi3HeHUE BO3/1yXa, 1u mex | https://m.edsoo.ru/f
CIOCOOBI €ro MPeI0TBPAICHHS fOd4c4a
HpaKTI/II_IIeCKaSI pabora Ne 3 o 11 nex BuGmorexa LIOK
26 Zz“gz «romynerme i https://m.edsoo.ru/f
paHue KI/ICJ‘IO]i)OJIa, fod4ae?
W3YYCHHE €r0 CBOMCTBY
Boaopon — sneMeHT u 2H JeK bubnuorexa [JOK
27 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/f
Haxosxaenue B mpupojie f0d4ddo
dusnyeckue U XUMHUYECKHE 2H JIeK bu6moreka [IOK
28 CBOWCTBA BOJOPO/IA. https://m.edsoo.ru/f
[IpuMeneHue Bo0pOIa f0d4ddo
3H nek bu6mmoreka [JOK
29 [ToHsITHE O KACIOTAX U COJIAX https://m.edsoo.ru/f
f0d50d2
ST — 3H nexK bu6mmoreka [JOK
30 BOOpOXA B TAGOpATOpHH https://m.edsoo.ru/f
f0d4ddo
HpaKTIl/I_;IeCKaSI pabota Ne 4 o 4H ek BuGmoreka LIOK
31 Z(e)lgli «romynerme i https://m.edsoo.ru/f
paHue Bonop(vma, f0d4fa?
W3Y4EHUE ero CBOMCTBY -
. N 41 nex bu6mmoreka [JOK
MounsipHbiii 00BEM ra3oB. )
32 Saxon Asorazpo https://m.edsoo.ru/f
fod542e
Brruncienus o0bEma, bu6mmoreka [JOK
33 2H SHB

KOJIHNYCCTBA BEUICCTBA ra3a 110
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€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA WK 00BEMY

f0d55a0

Beruucnenus 006EMOB ra3oB
10 YPaBHEHUIO PEaKI[UU Ha

bubmuoreka [IOK

34 OCHOBE 3AKOHA OLEMHLIX 2u suB | https://m.edsoo.ru/f
. f0d5708
OTHOIICHUI Ta30B
dusznUecKrue 1 XUMHUCCKHE 3H AHB Bubmrotexa LIOK
35 CBOHCTEA BOEL https://m.edsoo.ru/f
f0d587a
CocraB ocHoBanuil. [lonsrue 3H AHB bubmmorexa LIOK
36 06 mHAIKATOpAX https://m.edsoo.ru/f
f0d59e2
Bopa xak pacTBOpuUTENb. 4H sSHB
Haceimennsie bubmmoreka [{OK
37 HEHACHIIIEHHBIE PACTBOPHI. https://m.edsoo.ru/f
MaccoBast 10J1sI BEIIECTBA B f0d5b40
pacTBope
[Ipaktruueckast pabota Ne 5 o 4H gHB
teme «IIpuroroBnenue bubnuorexa [JOK
38 PacTBOPOB C OMPeACAEHHOMN https://m.edsoo.ru/f
MAacCOBOM JoJIel fOd5ebha
PacTBOPEHHOTO BEIIECTBA»
KonTtponbras padoTta Ne2 o bu6moreka [IOK
39 teme «Kucmopoa. Bogopos. 1u ¢pes | https://m.edsoo.ru/f
Boma» f0d6342
OKXCHIBI: COCTaB, bu6mmoreka [JOK
40 KaaccuuKaus, 1u ¢pes | https://m.edsoo.ru/f
HOMEHKJIaTypa fOd664e
Hon“yquI/Ie U XUMHYECKUE 2H ¢eB BuGnorexa LIOK
41 CBOMCTBA KHCTOTHRIX, https://m.edsoo.ru/f
OCHOBHBIX U aM()OTEPHBIX f0d664e
OKCHIOB
OcHoBaHHUS: COCTaB, 24 deB bubnuoreka [JOK
42 KaaccuuKaus, https://m.edsoo.ru/f
HOMEHKJIaTypa fOd67ca
[Tonyuenue u XuMu4ecKue 31 Qe bubmuorexa LIOK
43 cBOHCTBA OCHOBAMM https://m.edsoo.ru/f
fOd67ca
Kucnorsr: cocras, 3H ¢eB bu6mmoreka [JOK
44 Kiaccupukanus, https://m.edsoo.ru/f

HOMCHKJIaTypa

fOdfee2
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[Tonyyenue u xummu4eckue

41 den

bubmuoreka [IOK

45 CBONCTEA KICIOT https://m.edsoo.ru/f
fOdfee2
Conu (cpennue): 41 deB BuGmiorexa LIOK
46 HOMCHKIATYPa, C1IOCO0b! https://m.edsoo.ru/
nonzlqe}ms[, XUMHYCCKHE 00ad9474
CBOMCTBA e
[Ipaktuyeckas padora Ne 6.
Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
1u
47 3amad 1o Teme «OCHOBHBIE -~ https://m.edsoo.ru/
KJIaCChl HEOPTaHUYECKHUX 00ad9b7c
COCJIMHEHMI»
I'eneTndeckas CBSI3b MEXKIY - bubnuorexa [JOK
48 KJIaccaMi HEOPraHHMYECKHX Mapt https://m.edsoo.ru/
COEIMHEHUI 00ad9a50
2u mapt | bubnuotexa [IOK
49 Snizzﬁzf;:aﬁm — https://m.edsoo.ru/
00ad9ch2
Kontponsnas padora Ne3 no 2u mapt | bubnuotexa [IOK
50 teme "OCHOBHBIE KIIACCHI https://m.edsoo.ru/
HEOPraHMYECKUX COCAMHCHUI" 00ad9ela
[TepBbie NONBITKH 3H MapT BuGmorexa LIOK
51 :ﬁ:;‘;i?:;{a;zi:;tﬂ:ecmx https://m.edsoo.ru/
' 00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ilepuoauueckuii 3aK0H U 3H MapT
Heinoinqecxaﬂ cucremMa ’ bubmorexa LIOK
52 https://m.edsoo.ru/
XUMHUYECKnX 3eMeHToB 1. 1.
00ada52c
Meunpeneena
TTepuoeL, rpymsI 1= amp bubnuorexa [JOK
53 Hompynn’m ’ https://m.edsoo.ru/
00ada52c
Crpoenue atomoB. CoctaB Lt anp bubmorexa LIOK
54 N https://m.edsoo.ru/
’ 00ada342
CrpoeHnue 3IIeKTPOHHBIX BuGmmorexa [OK
55 obonorex aTOM?B DICNCHTOB 2u amp | https://m.edsoo.ru/
[Tepuonnueckont cucremsr /.
00ada6bc
N. Menpaeneena
56 XapakTepucTuka 21 anp bubnuorexa [IOK

XUMHWYCCKOI'O 3JICMCHTA 110 €TI0

https://m.edsoo.ru/



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

IIOJIOKEHHUIO B
ITepunoaunueckoii cucreme /1.
N. Menneneesa

00ada824

3nauenue [lepuoanueckoro 3H anp
3aKOHA JUIA Pa3BUTHS HAYKU U bubnuorexa [JOK
57 npaktuku. JI. . Mennenees https://m.edsoo.ru/
— y4€HbIH, Mearor u 00ada96e
rpaKIaHUH
DNEeKTPOOTPULIATEILHOCTh 3H amp bubnuotexa [JOK
58 ATOMOB XHMMHUYECKUX https://m.edsoo.ru/
AJIEMEHTOB 00adaab8
4n anp bubnuorexa [JOK
59 Honnast XuMuveckast CBSI3b https://m.edsoo.ru/
00adac34
KoBanentnas nonspHas 4 aip brbmiorexa LIOK
60 MIHECKAs CBAAE https://m.edsoo.ru/
00adaab8
KoBanenTnas HenoJsisspHas St anp bubmmorexa LIOK
61 MIHECKAs CBAAE https://m.edsoo.ru/
00adaab9
bu6moreka [IOK
62 CreneHb OKHCICHHS S5uanp | https://m.edsoo.ru/
00adae28
OKHCIUTEIHbHO- bubamorexa LOK
63 BOCCTAHOBHTEBHEE PEAKII 2u maii | https://m.edsoo.ru/
00adb076
OKHCIHTOH 1 2H mMai bubnuoreka [JOK
64 BOCCTAHOBHTEI https://m.edsoo.ru/
00adb076
Kontponbras padoTta Ne4 o 3H Mmai bu6mmoreka [JOK
65 teme «CTpoeHHEe aToMa. https://m.edsoo.ru/
XUMHUYECKas CBA3bY 00adb486
PesepBHblit ypok. O600mIeHEe 3H maif bubmmorexa [TOK
66 U CHCTeMAaTHU3alis 3HAHU I https://m.eds00.u/
00adb33c
PesepBHblit ypok. O600IeHE i vait bubmmorexa LIOK
67 W CHCTEMATHU3aLMs 3HAHUMN https://m.edsoo.ru/
00ad9ch2
PesepBHrIit ypok. O600IICHHE bubmmorexa LIOK
68 4u mait | https://m.edsoo.ru/f

M CHCTeMaTHu3alus 3HaHUH

f0d61c6
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OBIIEE KOJIMYECTBO YACOB

68 4 4
I1O ITPOI'PAMME
9 KJIACC
KouunuecTBO YyacoB
Kon Ipak DJIeKTPOHHBbIE
No TpoJI Jara
THYE uudposbie
n/ | Tema ypoka bHBI H3yYeH
u Bcero CKHe st o0pa3oBaTe/ibHbIE
e
paﬁo pecypchl
pabo
ThI
ThI
Ilepnoaudeckuii 3aK0H.
Hep oﬂ ecKas cHcTeMa bubmmoreka [{OK
HOIAYECKasi CHCTEM
PO 1 11 cent | https://m.edsoo.ru/0
XHMHUYECKHX dJIeMeHTOB JI.
Oadb59e
W. MenneneeBa
3aKOHOMEPHOCTH B
- P - Bu6miorexa [TOK
W3MEHEHUN CBOWCTB
CCKIX SIIEMEHTO 1 11 cent | https://m.edsoo.ru/0
XUMHYECKUX DJIIEMEHTOB
) 0Oadb6b6
MIEPBBIX TPEX MEPHOJIOB
Knaccuduxanus n 2H CEHT bu6moreka [IOK
HOMEHKJIaTypa 1 https://m.edsoo0.ru/0
HEOPraHUYeCKUX BEIIECTB Oadb7e2
Bunpl xumMmuueckou CBA3U U 2H CEHT bu6moreka [IOK
THUIIBI KPUCTAITHYCCKUX 1 https://m.edsoo0.ru/0
peméToK Oadbac6
KontponpHas padora Nel 3H CeHT
o Teme «IloBTopenue u
yrayoaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IelIOB Kypca
8 ximacca»
Knaccuduxkanus 3H ceHT bu6mmoreka [JOK
XUMHYECKHUX PEAKIIHIA 10 1 https://m.edso0.ru/0
pas3IMYHBIM IIPU3HAKAM Oadbchb0
[TonsTHE O CKOpPOCTH 4H ceHT
. P bubmuoreka [JOK
XUMHYECKON PEaKIUH.
peartt 1 https://m.edsoo.ru/0
[ToHsITHE O TOMOTEHHBIX U
Oadbe9a
TeTePOTreHHBIX PEaAKIIUIX
IloHsATHE O XUMHYECKOM 4H CeHT bu6mmoreka [JOK
paBHOBecuu. PakTopHI, 1 https://m.edsoo0.ru/0
BIIUSIIOIIME HA CKOPOCTh Oadc28c
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XUMUYECKON PEaKLUU U
IIOJIOKEHUE XUMUYECKOTO

paBHOBECHS
OKucauTenbHO- bu6mmoreka [{OK
1u
9 BOCCTaHOBHTEJIbHBIC https://m.edsoo.ru/0
OKT
peaxiuu Oadcade
Teopus ) T oxr bubnunorexa LIOK
10 HICKIPOIITHHACCON https://m.edsoo0.ru/0
nucconuanuu. CUiabHBIE U 0adcd6s
CJTa0BIC AIEKTPOJIUTHI
VoHHbie ypaBHEHuS 2H OKT bubnuorexa [JOK
11 peakuuii https://m.edsoo0.ru/0
0add448
XuMHUYECKHEe CBOMCTBA 2H OKT
KHCJIOT M1 OCHOBaHUM B bubmmoreka [{OK
12 CBETE MPEJICTaBICHUIT 00 https://m.edsoo0.ru/0
AIIEKTPOJTUTHYCCKOM 0add5d8
JIUCCOIUAIIAN
XuMHYECKHEe CBOMCTBA 3H OKT
COJICH B CBETE bubnuorexa [JOK
13 MPEACTaBICHHIA 00 https://m.edsoo0.ru/0
AIIEKTPOJTUTHYCCKOM 0add8b2
JTUCCOTUAITAN
3H OKT bu6moreka [IOK
[TousiTre o ruapoIU3e https://m.edsoo0.ru/0
14 cosieit O000IEHUE U 0add9d4
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/0
Oaddd12
?IE):LII(IZI;I{‘;ICGCKaﬂ pabora Ne 1. 4H OKT BuGnorexa LIOK
15 S —— https://m.edsoo0.ru/0
Oaddbfa
3a/1a49»
KontponbHas padorta Ne2 4H OKT
10 TEME bubmuoreka [JOK
16 «DNEKTPOJIUTHYECKAS https://m.edsoo.ru/0
JUCCONUAINs. XUMHYCCKHE Oaddec0
peaKiuu B pacTBOpax»
OO1ast xapakTepuCTHUKa ln bubmmorexa LIOK
17 AOrCHOB Hos6 https://m.edso0.ru/0
' Oaddfe2
18 XuMHYECKHE CBOMCTBA Ha 1u bu6mmoreka [JOK
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npuMepe xjopa HOSI0 https://m.edso0.ru/0
Oaddfe2
XnopoBogopoa. CossHast 2H HOSI0 BuGmorexa LIOK
19 gg;:;x:?;qecme https://m.edso0.ru/0
> THOTYHCHHE, Oadel04
MIPUMCHCHHE
HpaKTqu;IKaa pabora Ne 2 2H HO50 Butorexa LOK
20 Eg;iﬁ;‘;nzg;l?m https://m.edsoo0.ru/0
N Oade348
M3Yy4YCHHE € CBOWCTBY
Brruucienus no 3H HO50 Butnorexa [OK
21 ypaBHeIfMM XHUMITECTI https://m.edsoo0.ru/0
peaKIui, eciii OJTMH U3 0ade4ss
peareHTOB JIaH B U30BITKE -
OG11as xapaKTepHCTHKa 3H HO50 bubmmoreka [{OK
22 B N— https://m.edsoo0.ru/0
Oade64a
ANIOTpOIHBIE 41 HOS0
MO IU(DHUKAIIUU CEPBHI.
HazoineHIjIe cepllfl ueé bubmorexa [IOK
23 S —— https://m.edsoo0.ru/0
y Oade64a
XuMHYECKHEe CBOMCTBA
cephl
CepoBoa0po1, CTPOCHHE, 4H HOSI0 bu6moreka [IOK
24 (bu3nyecKre 1 XUMHUECKUE https://m.edsoo0.ru/0
CBOICTBA 0ade802
Oxcuppl cepbl. CepHas BuGnorexa LIOK
25 KHEIOTd, (bmmef e 11 mex https://m.edsoo0.ru/0
XUMHYECKHE CBOICTBA,
Oadea28
MIPUMEHCHHE
XHUMHUYECKUE PEAKIUH,
JIe)KAIIKE B OCHOBE
MIPOMBIIIJICHHOTO Croco0a bu6mmoreka [JOK
26 MOJIyYEHHSI CEPHOI 1H ek https://m.edso0.ru/0
KHCJIOTBhL. XMMHUYECKOE Oadec8a
3arpsi3HEeHUE OKpYyKarolei
Cpelbl COETMHEHUSIMU CEPhI
Brrunciaenue maccoBoit 2H JIeK bu6mmoreka [JOK
27 JIOJTH BBIXO0JIa TIPOJIyKTa https://m.edsoo.ru/0
peakinuu Oadec8a
28 OO1ast xapakTepuCTUKa 2H niek bubnuorexa [IOK
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3J1EMEHTOB VA-TpyNiibl.
A30T, pacpocTpaHEHHUE B
npupoje, Gpu3nIecKue u
XUMHUUYECKUE CBOMCTBA

https://m.edsoo.ru/0
Oadeeab

AmMHaK, ero pu3nuecKue

bubmuoreka [IOK

29 ¥ XMMUYECKHE CBOMCTBA, 3H 1eK https://m.edso0.ru/0
MOJIy4YeHHE ¥ IPUMEHECHUE 0adf004
HpaKTqu;IKaa pabota Ne 3 3H zex Butnorexa LOK

30 1:13;;1:;« H;myquHe https://m.edsoo.ru/0

HaKa, HSYHCHHE 1o 0adf180
CBOWCTB»
A3oTHag KHuCJoTa, €€ 4H nex bubmmoreka [{OK

31 bu3MUeCKre U XUMUYCCKHE https://m.edsoo0.ru/0
CBO¥CTBA 0adf306
Hcnonb30BaHME HUTPATOB 4H nex
U COJIe aMMOHHUS B
Ka4eCTBE MUHEPAJIbHBIX bubnuoreka [JOK

32 ynoopeHnii. XuMUYECKOe https://m.edsoo0.ru/0
3arpsi3sHEHUE OKPYKAOMICH 0adf518
Cpebl COEAMHEHUSMHU
azora
®ocdop. Okenn pocdopa
V) 31) @Iz)cq)opHif KH(cbnopTa, bubamorexa LOK

33 (PHIECKIE 1 XHMHHECKIE 2H SIHB https://m.edsoo.ru/0

. Oadf68a
CBOWCTBA, MMOJTy4CHHE
Hcnons3oBanue docdaTor
B Kau€CTBE MUHEPAJIbHBIX bubnuoreka [JOK

34 yao0peHuii. 3arps3HeHue 2H SIHB https://m.edsoo.ru/0
MIPUPOIHOM CPEJIbI Oadfc20
dbocdaramu
Yraepoz, bubmuoreka IIOK

35 PACHPOCIPACHIC B 3H SHB https://m.edsoo.ru/0
IPUPOJIC, (bnanqeicxne u 0adfdoc
XUMUYECKHUE CBOMCTBA
Oxcupl yriepoja, ux
bu3nYecKue U XUMHUECKUE bubmoreka [IOK

36 CBOMCTBA. DKOJIOTHUECKHE 3H SHB https://m.edsoo.ru/0
po0OJIEMBI, CBSI3aHHBIC C Oadfebe
okcuzaom yriepoaa (1V)

YronpHas KUCI0Ta U €€ bubmmorexa LIOK

37 4H sHB https://m.edsoo.ru/0

COJIn

0ae006¢c
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[TpakTuaeckast padora Ne 4 4H sHB
o reme "llonydenue bubnuorexa [JOK
38 YIIJIEKUCIIOTO Ta3a. https://m.edsoo0.ru/0
KavecTBenHnast peakuus Ha 0ae027e
KapOoHaT-uoH"
H6epBOHa‘-IaJII)HI)IC TIOHSTHS BuGmiorexa LIOK
39 O OPTaHiHccitix 1u e | https://m.edsoo.ru/0
BEIECTBAX KaK O 0860546
COCIMHEHUSIX yriiepo/ia
Kpemuii 1 ero bu6mmoreka [{OK
40 CoeHeHMS 1u ¢peB | https://m.edsoo.ru/0
0ae080a
[IpakTnueckas pabora Ne 5. 2H deB
Penrerine bubnuorexa [JOK
41 SKCHGPHMGHTMB?HX st https://m.edsoo0.ru/0
1o teme «Baxuenmme 0ac0bf2
HEMETAJITBI U UX I
COCTMHCHUS
KontponbHas pa(EOTa Ne3 2H deB BuGmorexa LIOK
42 1o reme «Baxreiiumie https://m.edsoo.ru/0
HEMETaJlJIbl U UX 0ac0e18
COEJIMHEHUS
OO6mras xapakTepucTuKa 3H deB
XUMHYECKUX DJIEMEHTOB —
MeTajiIoB. MeTajandeckast bu6moreka [IOK
43 CBSI3b M METAJLTHUCCKast https://m.edsoo0.ru/0
KpUCTAJUTMYECKas pemIéTKa. 0ael03e
®dusnueckue CBOMCTBA
METaJlJIOB
XHUMHUYECKUE CBOMCTBA 3H deB BuGmorexa IOK
44 giﬁm& . https://m.edsoo.ru/0
poxm\fnqecm/m pan 0861156
HaMpPsLKEHUN METaJIOB
OO6mue crocoOsr 4H ¢eB
MOJIy4€HHUsI METAJLJIOB.
CmuiaBel. Beruucnenust no bubnuoreka [JOK
45 YPaBHEHHSIM XUMHUECKHX https://m.edsoo.ru/0
peaKkiuii, eciivi OJAUH U3 0aell56
pEareHToB COJIEPKUT
puUMecH
46 ITonsaTHE 0 KOppO3UU 4n dhen bubnuoreka [IOK

MCTAJlJIOB

https://m.edsoo.ru/0
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https://m.edsoo.ru/00ae0e18
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https://m.edsoo.ru/00ae103e
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

0ael1278

bubnuoreka [IOK

47 [IenouHble METAILIBI i;pT https://m.edsoo.ru/0
Oael4b2
OKcHIbI ¥ THIPOKCHUIBI 1u bubmmorexa LHOK
48 HaTpHS 1 KA Mapt https://m.edsoo0.ru/0
Oael4b2
[Ileno4yHO3EMENBHBIE 2H MapT bubnuorexa [JOK
49 METaJUIBI — KaJbIUi U https://m.edso0.ru/0
Mar"ui Oael5e8
Baxneiimme coequaenus 21 MapT brbmiorexa LIOK
50 https://m.edsoo0.ru/0
KIbHIE Oael5e8
51 O60061enHne u 3H MapT
CUCTEMAaTH3aIUs 3HAHUH
. 3H MapT bubnuotexa [JOK
52 EEEE;EQ::;iZi;;ieHHﬂ https://m.edsoo0.ru/0
0ae1886
[IpakTnueckas pabora Ne 6 ln anp bubnuoreka [JOK
53 1o teMme "YKECTKOCTh BOIBI https://m.edso0.ru/0
1 METOJbI €€ ycTpaHeHus " Oaelae8
1= amp bubnuorexa [JOK
54 AnroMuHAR https://m.edsoo0.ru/0
Oaelc64
. 2H anp bu6moreka [IOK
55 ﬁi?ﬁ;;if?;ﬁ;;ﬁi:ﬁi?a https://m.edsoo0.ru/0
Oaelc64
2H anp bubnuorexa [[OK
56 XKeneszo https://m.edsoo0.ru/0
Oaeld86
OKcuapl, THAPOKCUABI U 3H anp bu6mmoreka [JOK
57 coau xkene3a (1) u xenesa https://m.edsoo.ru/0
1)) 0ae35e6
58 O060011IEHNE U ) 33 anp
CUCTEeMaTH3aIus 3HAaHUH
[IpakTuyeckas padora Ne 7.
Pemernite bubmuoreka [JOK
59 SHCHEPHMEHTELHR SA/a% 4H anp https://m.edsoo0.ru/0

no teMe «BaxxkHelnime
METaJUIBI U UX
COEIMHEHUS

0ae3de8
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

Brrunciaenus mo
YPaBHEHUSM XUMHYECKUX
peakuuii, eciu ozlmé u3 BuGmorexa LIOK
60 iiaﬂrigTOB AaH B HSDBITRE 1 4w amp https://m.edsoo0.ru/0
TCPKUT HpI/IMeCj/I. 0861750
Beruucienus maccoBoit
JI0JIA BBIXOJ1a MPOJIYKTA
peakuumn
61 O6o0meHue u ) 1 51 anp
cHCTeMaTH3allnsl 3HaAHUI
KonTponbnas pabora Ne4
62 o Teme «Baxkueine 1 5 amp
METaJUIbl U UX
COCTMHCHUSY
BemiectBa u marepuaisl B bubnuotexa [JOK
63 [IOBCEIHEBHOM KU3HA 1 2H Mait https://m.edso0.ru/0
YyeroBeKa 0ae3f50
XHUMHUYECKOE 3arpsi3HEHNE bubmmorexa LOK
64 oKpysKatomeli cpeE! 1 ¥ Mai https://m.edsoo0.ru/0
0ae4270
Polth XIHMHUH B pellIcHHUH 3H mai bu6moreka [IOK
65 SKONOTHHECKITX IPOGIIEN 1 https://m.edsoo.ru/0
0ae4270
PesepBHbIit ypoK. 3H mait bubnuorexa [JOK
66 Oo6o06meHEe U 1 https://m.edsoo.ru/0
cHUCTeMaTH3allus 3HaHUI 0ae0dOa
Pe3epBHbIi ypok. bubnuoreka [JOK
67 O06o06mIeHrEe 1 1 4u maii | https://m.edsoo.ru/0
CHCTEMATU3ALNS 3HAHUI 0adb33c
Pe3epBHbIi ypok. bubnuoreka [JOK
68 O0001enne u 1 44 maii https://m.edso0.ru/0
CHCTEMATU3ALNS 3HAHUI 0ad9ch2
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kimacce/ ['abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEpHOE 0OIIECTBO

«M3narensctBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE

obuiectBo «M3narenscTBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1.

I'a6puensu O. C. Xumusa. Meroamueckoe mocodue st 8 kiacca yaeOHoe mocoone Juis
obmeoOpazoBatenbHbix opranuzanuit / O. C. I'abpuensH, WM. B. Axcénoa, U. T.
OctpoymoB. — M.: [Ipocsemenue, 2019

laopuensa O. C. Xumusa. COOpHUK 3amad M yImpaKHEHUH. 8 kiacc: ydeOHOe mocoOue
st obmeoOpazoBarenbHbix opranusanuii/ O. C. INabpuensH, WM. B. Tpurybuak M.:
[Ipocsemenue, 2019

laopuensa O. C. Xumus. Meroaudeckoe mocodue st 9 kiracca ydeOHoe mocodue Juist
obmeoOpazoBaTenbHbix opranmsanuii / O. C. TI'abpuensn, M. B. Axcénoma, U. T.
OctpoymoB. — M.: [Ipocsemenue, 2019

lNabpuensu O. C. Xumusa. COOpHUK 3a1a4d U yrnpaxkHeHUH. 9 Kimacc: ydyeOHoe mocobdue
st obmeoOpazoBarenbHbix opranuzanuii/ O. C. INabpuensH, WM. B. Tpurybuak M.:
[Ipocemienue, 2019

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka LIOK https://m.edsoo.ru






