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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (heaepabHOU
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 pa3BUTUS OOy4ArOIIUXCA CpPEACTBAMU YUEOHOTO TMpenMeTa, YCTaHaBIHBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJIEPKAHUS, PEKOMEHAYEMYIO MOCIIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ylbTaTaM OCBOEHUsI 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.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (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 TMPOOJIEM  YCTOMYMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI IUYHOCTH, €€ 001IeH U QYHKIIMOHATIBHON 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-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE OOpa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4eOHOTO NpeaMeTa, KOTOPBIM SIBISETCS IEJaroru4eckd afanTUPOBAHHBIM 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 HOHATHH OpPraHN4ecKON 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-MOJIEKYJISIPHOT'O YYEHUS KAK OCHOBBI BCEr0 €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 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
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpa 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 (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKON 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 [I03HABaTEJIbHBIX YMEHMH M MX IPUMEHEHMH 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
puoOpeNH TaKue 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 NEesATEeIbHOCTH, MO3HAHUS U CaMOINO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX
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 MHUpA, HCIOJIb3ys 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 SKOJIOTMYECKH I1eJecOo00pa3HOro MOBENEHUS 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 OOIEYETOBEYECKUX IICHHOCTEW, FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



0611[66 YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO 06mer0
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 yaca B HEJEIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MOo3HaHUs B XUMHUHU. YucTeie BemecTBa U cMecH. CriocoObl pa3aesieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHAsI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3auMocBsI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl Mo hopmynamM XUMUYECKUX COCTUHEHUMN.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KHIIEHHE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPHAOM Oapusi, paznoxkeHue runpokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpoBeIeHUE OYUCTKUA IOBApPEHHON COJM, HaONIOJIEHUE U OINKCAaHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBO. HaxoxkaeHue Boaopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotyueHus. KuciaoTs! u conu.

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

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



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

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

OcHoBanms. Krnaccudukaruss OCHOBaHWIA: WIETOYM HM HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa kuciaot. P aktuBnoctu metamwioB H. H. bekerosa. [lomydenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHue), B3auMoOjeHCTBHE Bojgopoga ¢ okcugom wmean (1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOM JOJEH PpPACTBOPEHHOTO BEIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKH WHIMKATOPOB B PacTBOpax KUCJIOT M IIeNoueH, W3ydeHue
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE 3KCIIEPUMEHTANIBHBIX 3aJa4 110 Teme «BaxHeimue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

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

[lepBpie MOMBITKM KJIAacCU(UKALMKA XUMHYECKUX O3leMeHTOB. lloHatue o rpynmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

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

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

3aKOHOMEPHOCTU U3MEHEHUS paauyca aTOMOB XUMUUYECKHUX JIEMEHTOB, METAJIIINYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



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

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

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

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

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBS3EH NMPH M3YUYCHHH XUMHH B 8 KJIAcCE OCYILECTBIISIETCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMMX EeCTECTBEHHO-HAyYHBIX TIOHATHUNM, TaK U TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TOHSATHS: HAaydHBI (pakT, THUMOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYNA, JJICKTPUYECKUN 3apsij, BEIIEeCTBO, TEl0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

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

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

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

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

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

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, IO TEIIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

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



OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, 3JICKTPOHHBIM OanaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHH OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MexaHM3M JAHMCCOLMAllMM BEUIECTB C pa3jIMYHbIMM BHJIAMU XHMHUYECKOH CBSI3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

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

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (TpaduTa M aiMasa), CJIOXKHBIX BEIIECTB (XJopuaa HaTpus),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl MU cojeil (BO3MOKHO HCIIOJIb30BaHME BHUIEO MaTEpHUalioB), MpPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOMCTBA MPOCTBIX BELIECTB — TaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JlelficTBre XJ1opa 1 XJIOPOBOJOPOIa Ha OPTaHMU3M 4YeJIOBeKa. BakHelne XJI0pu bl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKALMU KUCIOpOJa U cepbl. XUMHUUECKUE CBONCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKalle B OCHOBE IPOMBIIUIEHHOIO CI0co0a 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
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE JOKIH, 3arpsi3HEHHE BO3yXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMUaAK, ero GU3N4ecKue U XuMHU4ecKue
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (0OLIMEe Kak NpEeICTaBUTENs Kilacca KHUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
TOX/IW, 3arps3HEHHE BO31yXa, MOuYBBl M BOAO0EMOB). PDocdop, ammoTponHbie MOAU(DUKALIH
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OcOOEHHOCTH CTPOEHMsI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHUE U XMMUYECKHE CBOMCTBA, JAEUCTBHUE HA JKUBbIE OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (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  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

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

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

Xumuueckuil IKcnepumenm:

n3y4yeHue oO0pas3lOB HEOPTaHMYECKHX BEIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3luaMu cepbl U €€ COeIWHEHUSMU (BO3MOXKHO HCIOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOH peakuuu Ha cyib(paT-uOH U HaONIoJeHuE TMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOMCTB aMMHUaka, I[pPOBEACHUE
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, ¢yaepeHa, O3HAKOMJIEHHME C NPOLECCOM aJcOpOIMM pPACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE MPU3HAKOB HUX TMPOTEKaHHs, O3HAKOMJIEHHE C TMPOJyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTUKa XWMHUYECKUX DJIEMEHTOB — METa/NIOB HAa OCHOBAaHUM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTayioB. OOIIMEe COCOOBI MOJydeHHs MeTaioB. [loHATHE 0 KOPPO3HH METAILJIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lenounble MeTasuIbL: TOJ0KEeHUE B [leproinueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB /JI.
N. MenpgeneeBa, CTpOEHUE UX aTOMOB, HaXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IETOYHBIX METAIUIOB U UX COCTUHECHUM.

[Ileno4yHO3eMeENbHBIE METAUIBI MarHui W KajblUi: moJokeHue B llepnoamdeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCUT, coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

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

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

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMyd METaulIoB U CIUIaBOB, HMX (PM3MYECKUMHU CBOMCTBaMH,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEJOBAHHE CBOMCTB KECTKOM BOJBI, Ipollecca TOPEHHs Kele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (1), HabaromeHne ¥ OMKCAHUE IPOIIECCOB OKPALIMBAHUS IIAMEHH HOHAMHU 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.

XMMHUSA U OKPYKAaK0IIAs cpeaa

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

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BeecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX MpoOIeM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepUOJUYHOCTh,  HAOMIONEHHWE,  AKCIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

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

Bbuonorus: ¢oTtocunTes, npixanue, Omocdepa, PKOCHUCTEMa, MHUHEpaJbHBIE YI0OpeHus,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

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



IIVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMH  POCCHMCKAMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIE pE3yNIbTAThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIBCKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOI NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATENHBIX 33134,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIKM CBOMX TOBapHUILNEH C MO3WIUM HPABCTBEHHBIX H
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABJISIOIINE OCHOBY ISt
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOIHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJYYCHHE HOBBIX 3HAHMH MO XHMUH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, NOCTYIHBIMH TEXHUYECKHMH CpPEICTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCIEICTBUHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MACHOCTH MPH OOpaleHWH C XUMHYECKMMHU BEIIeCTBAMU B OBITY U peallbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aIallTUPOBATHCS B MPO(ECCHOHATBHOM CpeIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TOJIydaeMble TMPU H3YYEHUW XUMHH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIMUI, TUNOoTe3a, GakT, cucTema,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICEHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB U SBJICHUIN, BBIOMPATh OCHOBAHUS M KPUTEpUU s KiacCU(UKALUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHATh B Mpoliecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHHd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aE€MBbIX MPOLECCAX U SBICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHNe OIbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIp)KaHWs, CIPaBOYHBIE MOCOOWs, pecypchl VHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, TMPHOOPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
WHGOpPMAIMY W WILTIOCTPUPOBATH pENIaeMble 3aadd HECIOKHBIMH CXEMaMH, THarpaMMamH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOLEW MPUPOTHON CPEIBI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

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

YMEHHUSI IPECTABISATh MOJy4YEeHHBIE PE3YAbTaThl TO3HABATEIBHON JESITETLHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

yYMEHHsI yUeOHOTO COTPYJHMYECTBAa CO CBEPCTHUKAMM B COBMECTHOI IMO3HABATEIbHON U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMSI COBMECTHBIX JACHCTBHI, ONpeeNieHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLHUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTaTa 3asBJICHHON LeiH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJIEHHOTO JaHHOM (exepanbHOW pabouell MporpamMMoi, BBIJIENSAIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

MHTEPIpPETANH, TPEoOPa30BAHHUIO U IPUMEHEHHIO B PA3IMYHBIX YIEOHBIX U HOBBIX CHTYaIUSX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX HMOHSITHUNA: aTOM, MOJIEKYJa, XUMHYECKUN
JJIEMEHT, [POCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OQHOpOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [J0JsS XUMHUYECKOIO
JJIEMEHTAa B COEIUHEHUH, MOJISPHBI OOBEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLH, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
ANIEKTPOHHBIA CJIOM aTOMa, aTOMHas OpOHTalb, pajuyCcC aroMa, XUMUYEcKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0JIs BellecTBa (MPOIEHTHAsI KOHILIEHTPAallKs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHATUM W MPUMEHATH 3TH
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHI;

WCIOJIb30BAaTh XMMHMYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHHS (OpMyJn BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPE/IeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENeHb
OKHCIICHHsI DJIEMEHTOB B OMHAPHBIX COEJUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAsl M NOHHAs) B HEOPraHUYECKUX COETMHEHHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
[IOHMMAaHHUE IEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMHMYECKHX DJIEMEHTOB OT HX
noynokeHus B llepnonnueckoil cucTeMe, 3aKOHOB COXPAHEHHS MACChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOraapo;

ONMCBIBATE M XapakTepu3oBaTh TabiauuHyo ¢opmy llepuonuueckoil cuctemsl
XMMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «JIaBHas noArpynna (A-rpynma)» u
«obounas noarpynna (b-rpynma)», Manble u OosblIME NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucrema XUMHYECKUX
anemeHToB JI. 1. MenneneeBa» ¢ YMCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(UIMPOBaTh XUMHUECKUE 3JIE€MEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (MO0 YMUCIY U COCTaBYy Y4YacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX ~ ypaBHEHUH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINA;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTAaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX NIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOIUTH PACYETHI IO YPAaBHEHUIO XUMHUUECKOMN peakLnu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3Y4YEHUS CBOWMCTB BELIECTB M XMUMHUYECKUX PEAKIUU,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
0o0OpyJIOBaHHEM, a TaKkKe NpaBWIaM OOpaIleHUs] C BEUIIECTBAMU B COOTBETCTBHHU C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJAUTH XUMHYECKHE IKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

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

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATUN: XUMUYECKHI AJIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIUIOBOM 3(PQEKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTaHOBJIEHUE, aJIOTPONHUs, aM(pOTEepHOCTb, XUMHUYECKas CBS3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMUMHYECKUX MOHSITUH U HPUMEHSTH 3TU
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHUHAIIECKHOCTh BEHIECTB K ONpeAeNEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PacTBOpaX HEOPraHUMYECKUX COEAMHEHUMU, THII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMMYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHS «rjaBHas mnojarpynmna (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB U PACHpeeNIeHHE X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMPOBaTh XUMHUECKHE 3JIEMEHTHI, HEOPraHMUECKUE BEIECTBA, XUMUYECKHE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOJITBEPXKAAsi ONMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIC ¥ COKpAIIEHHBIC YPABHEHUS PEAaKIUil HOHHOTO OOMEHA, YPaBHEHHS PEaKIHid,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

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

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANTH PACYETHI IO YPABHEHHIO XUMHUYECKOW PEaKInH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUIi M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PpPEaKIUH, eCTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOoHHbIe (I POBbBIE)
n/n TeM NMPOrpamMMblI Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HeOPraHu4ecKux BellecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa. [lonsitue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edso0.ru/7f41837¢c
53 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XuMudeckas CBSI3b.
3.2 OKI/ICJII/IG’ECJ?I)HZ- 3 8 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Hroro no pazgeny 15 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIii B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 onewewton VA-rpymma, Asor,qochoprx | 7 ;| BimoreloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

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



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KosmmmuyecTBo yacos Jlata DJIeKTPOHHbIE 5
uudposbie PernonajbHblii
n/ Tema ypoka Bceer Konrpoububl | IIpakTuyeckun | H3y4YeHH
oOpa3oBaTtejibHbIE KOMIIOHEHT
n 0 e padoThl e padoThI |
pecypcsl
IT .P
Mpemer xan. Pors BuGmorera LIOK
1 https://m.edsoo.ru/ff0d2
yenoBeka. Tema n
10c
BEIIlECTBA
[TonsiTue o Mmerogax bubmmorexa LIOK
! 1 https://m.eds00.ru/ff0d2
MTO3HAHUS B XUMHHU
27e
[IpakTuueckas padoTa
Ne 1«1 0
n;60«aTI())a]i/fII/JI1 :I Il)Ia H:;’;B Bubnuorexa LIOK
paTop P 1 1 https://m.edsoo.ru/ff0d2
oOparieHus ¢
3dc
J1a00paTOPHBIM
o0opynoBaHUEM
YucTele BemecTsa 1 bu6mmoreka [JOK
cmecu. CriocoObl 1 https://m.edsoo.ru/ff0d2
pasznenenus cmeceit 6ca
[IpakTuueckas pabora
Ne 2 «Pa3nenenue bu6mmoreka [JOK
cMeceil (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d2
OYMCTKHU NIOBapEHHOU 8c8
COIIN)»
ATOMBI 1 MOJIEKYJIBI 1 bubnuorexa [IOK



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/ff0d2a
6C

XUMHYECKUE DIIEMEHTHIL.

bu6mmoreka [IOK

7 3HaKu (CUMBOJIBI) https://m.edsoo.ru/ff0d2
XMMHUYECKHX DJIEMEHTOB be8
[IpocTsie 1 cnoKHBIE Brbmiorexa LIOK

8 https://m.edsoo.ru/ff0d2a
BEIIeCTBA 6c
ATOMHO-MOJIEKYIIIPHOE brbmiorexa LIOK

9 — https://m.edsoo.ru/ff0d2

d50

3aKOH NOCTOSHCTBA
COCTaBa BEIIECTB. bubnuorexa [JOK

10 Xumuueckas Gopmyia. https://m.edsoo.ru/ff0d2e
BanenTHOCTE aTOMOB ae
XUMHYECKUX DJIEMEHTOB
OtHocuTenbHas BuGnorexa LIOK

11 ATOMHT Macea. https://m.edsoo.ru/ff0d3
OTHOCUTENLHAA 93¢
MOJIEKYJIIpHas Macca -
MaccoBas noins bu6mmoreka [JOK

12 XUMHUYECKOTO DJIEMEHTA https://m.edsoo.ru/ff0d3
B COCIMHEHUU 50c
KoauuecTBo BelecTna. bubmmorexa [IOK

13 https://m.edsoo.ru/ff0d5
Mons. MossipHas Macca

230
14 duznyeckue u bu6mmoreka [JOK

XUMHWYCCKUEC ABJICHHAA.

https://m.edsoo.ru/ff0d3



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
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

XuMHUYecKas peakius

7fa

[Ipu3naku u ycioBus

bubmuoreka [IOK

15 MPOTEKaHHSI https://m.edsoo.ru/ff0d3a
XUMHYCCKUX PEaKIIUN 16
3aKoH CoXpaHEHUs bubnuorexa [JOK

16 MacChl BEIIECTB. https://m.edsoo.ru/ff0d3
XUMHUYECKUE YpaBHEHUS b88
Brruncaenus
KOJIMYECTBA, MACCHI bubmmoreka [{OK

17 BEIIECTBA TI0 https://m.edsoo.ru/ff0d5
YpaBHEHUSIM 708
XUMHUUYECKUX PEaKINi
Knaccuduxarus
XUMHUYECKUX PEaKIni bu6moreka [IOK

18 (coenuHeHMS, https://m.edsoo.ru/ffod3f
pasoKeHus, 34
3aMernieHus, 0OMeHa)
M. B. JlomoHOCOB —
yUEHBIIi- bubnuoreka [IOK

19 SHIMKIIOIEIUCT. https://m.edsoo.ru/ff0d4
O06o001enne u 0Oc4
cHUcTeMaTh3allns 3HaHUI
KontponbHas padoTa bubnuoreka [JOK

20 Nel mo teme «Berectsa https://m.edsoo.ru/ff0d4
1 XUMUYECKUE PEAKIIHI 290
EET:IT[Z;( 30321\;;:.1, rasop. bubmmorexa [JOK

21 https://m.edsoo.ru/ff0d4

KI/ICJ'IOpOI[ — JJICMCHT U
IIpOCTOC BCUICCTBO.

48e



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

O30H

dusznueckue n
XUMHYECKHUE CBOUCTBA

bu6mmoreka [IOK

22 KUCIIOpoa (peakiun https://m.edsoo.ru/ff0d4
OKHUCIICHUS, TOPEHUE). 614
[TonsiTHe 06 oKCcHIaxX
CriocoObl nostyueHust
KHCIIOpO/ia B bubnuorexa [JOK
23 naboparopuu U https://m.edsoo.ru/ff0d4
TTPOMBIIIIJICHHOCTH. 97a
[Tpumenenue kuciopoaa
TemoBoii ahdexr
XUMHUYECKOHN PEaKIIUH,
IIOHSITHE O bu6moreka [IOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d4
YpaBHEHUH, IK30- U 790
SHI0TEPMHUECKUX
peaxkuusax
TormmBo (HedTh, yroian BuGmiorexa LIOK
25 M MCTaH). arpAsHenne https://m.edsoo.ru/ff0d4c
BO3JlyXa, CIIOCOOBI €ro 42
MIpeI0TBpAILlEHUS -
[IpakTuueckas pabora
No 3 o Teme bubmuoreka [JOK
26 «[Tonydenue u https://m.edsoo.ru/ff0d4a
coOupaH#e KICIOpOoaa, e2
HU3YyYEHUE ETO CBOMCTB)
97 Bonopon — snemeHT u bubnuorexa [IOK

IIpOCTOC BCUICCTBO.

https://m.edsoo.ru/ff0d4



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B mpupoe

dd

dusznueckue n
XUMHYECKHUE CBOUCTBA

bu6mmorexa [IOK

28 https://m.edsoo.ru/ff0d4
Bojaopoaa. [Ipumenenue ddo
BOJIOpOJA
ITonsaTue o kucaoTax u Bubmrotexa LIOK
29 https://m.edsoo.ru/ff0d5
COJISIX
0d2
Crioco0blI moTy4eHust bubnuorexa [JOK
30 BOJIOPOJIa B https://m.edsoo.ru/ff0d4
nmaboparopuu ddo
[IpakTnueckas pabora
Ne 4 o Teme bu6moreka [IOK
31 «[Tomyuenne u https://m.edsoo.ru/ffod4f
cobupanue BOI0poa, 42
HU3yYEHHUE €r0 CBOMCTBY
Monsipablii 00BEM bubamorexa LOK
32 https://m.edsoo.ru/ff0d5
razoB. 3aKOH ABOTraJipo
42e
Breranciienus o0bEma,
KOJIMYECTBA BEIECTBA bu6mmoreka [JOK
33 rasa o ero U3BECTHOMY https://m.edsoo.ru/ff0d5
KOJIMYECTBY BEIllECTBA 5a0
Wi 00bEMY
Brruucnenus 00b€MoB
ra3oB 10 ypPaBHEHUIO bubnuoreka [IOK
34 peaKiuu Ha OCHOBE https://m.edsoo.ru/ffod5

3aKOHa 00BbEMHBIX
OTHOIIIEHU T'a30B

708



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

dusznueckue n

bubnuoreka [IOK

35 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d5
BOJIBI 87a
CocraB OCHOBaHUH. bubnuorexa [JOK
36 [MousTHE 006 https://m.edsoo.ru/ff0d5
WHIAKATOpaX 9e2
Bona kak pactBopurens.
Hacrersie 1 bubmuoreka [JOK
37 HCHACHITICHHbIC https://m.edsoo.ru/ff0d5
pactBopbl. MaccoBas b40
JIOJIS BEIIIECTBA B
pacTBope
[IpakTnueckas pabora
No 5 o Teme
«IIpurotoBnenue BuGmorexa LIOK
38 paCTBOP(zB © . https://m.edsoo.ru/ff0d5e
onpeneanHon ) ba
MacCOBOM J0JIeH
PpacTBOPEHHOTO
BCIIICCTBAY
KontponbHas padoTa bubmuoreka [JOK
39 Ne2 o teme «Kucmopo. https://m.edsoo.ru/ff0d6
Bonopon. Boga» 342
OKXCHuIBI: COCTaB, bu6mmoreka [JOK
40 KIaccu(uKaIus, https://m.edsoo.ru/ff0d6
HOMEHKJIAaTypa 64e
[Tonyyenue u bubnuorexa [IOK
41 XUMHUYECKHE CBOHCTBA https://m.edsoo.ru/ff0d6

KHUCJIOTHBIX, OCHOBHBIX H

64de



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

aM(pOTEPHBIX OKCHJIOB

OcHOBaHUS: COCTaB,

bubmuoreka [IOK

42 KJaccu(uKams, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 7ca
[Tonyyenue u bubnuorexa [JOK
43 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d6
OCHOBaHMI 7ca
KucnoTsr: cocras, bu6mmoreka [{OK
44 KiaccuuKaus, https://m.edsoo.ru/ffOdfe
HOMEHKJIaTypa e2
[Tonyyenue u bubnuoreka [JOK
45 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/ffOdfe
KHCIIOT e2
Conu (cpetene): bu6moreka [IOK
46 HOMEHIUIATYP, CMIOCO0H! https://m.edsoo.ru/00ad9
TTOJTyYCHUS, XUMHUYECKUE
iy 474
CBOMCTBa
[IpakTuueckas padota
No 6. Pemienne
SKCIIEPUMEHTAIBHBIX bubnuoreka [JOK
47 3aj1a4 10 TeMe https://m.edsoo.ru/00ad9
«OCHOBHBIC KJIaCcChI b7c
HEOPraHMYECKHX
COEOUHEHUI
I'eneTnveckas cBs3b BuGmorexa LIOK
48 MCHULY feaccaMi https://m.edsoo.ru/00ad9

HEOPraHUYECKUX
COEIMHEHUN

as0



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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

O0o00611IEHNE U

bubnuoreka [IOK

49 . https://m.edsoo.ru/00ad9
cHCTeMaTH3aIlnsl 3HAHUI
cb2
KontponbHas paboTa
Ne3 HI()) TeMe "gCHOBHBIe Bubmrotexa LIOK
50 https://m.edsoo.ru/00ad9
KJIaCCBI HGO}):“aHI/I‘IeCKI/IX ela
COSTMHCHUI
[IepBble ONBITKH
KJaccudukanuu bubnuorexa [JOK
51 XUMHUYECKUX DJIEMEHTOB. https://m.edsoo.ru/00ad9
[MousTHE O TpymIax ffa
CXOJIHBIX AJICMEHTOB
[Tepronnueckuii 3aKOH U
[Tepuoamueckas bu6moreka [IOK
52 CHCTEMa XUMHUYCCKHX https://m.edsoo.ru/00ada
anementoB Jl. U. 52¢
Meunneneena
TTepuoEL, rpymsI bu6mmoreka [JOK
53 ’ ’ https://m.edsoo.ru/00ada
IO ITPYIIITBI
52¢
CrpoeHue aToMOB. bubnuoreka [JOK
54 CocTaB aTOMHBIX si7IEp. https://m.edsoo.ru/00ada
H3oTomsl 342
CtpoeHue IeKTPOHHBIX
000JI0YCK aTOMOB BuGmmorexa [OK
55 OTICMEHTOB . https://m.edsoo.ru/00ada
[Tepuonnueckon

cuctemsl /1. W.
Menpeneena

6bc



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

XapakTepucruka
XMMHUYECKOTO JIEMEHTA

bu6mmoreka [{OK
56 HO Ero HOHO)KG}UIHIO B https://m.edsoo.ru/00ada
[Tepuonnueckon 894
cucteme /. 1. T
Meneneera
3HaueHne
[Tepuoanueckoro 3akoHa Bu6morexa LIOK
57 JUISL PASBITHA Hayli 1 https://m.edsoo.ru/00ada
npaktuku. /1. . 96e
MeHneneeB — y4€HBbIN, =
MeJaroT U IpaxTaHuH
PesepBHBIi ypOK.
O06o06meHne u bu6moreka [IOK
58 CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb
/ Beepoccuniickas 33c
poBepoyHas padbora
HNonnas xumuyeckas bubmmorexa LIOK
59 https://m.edsoo.ru/00ada
CBSI3b c34
DIIEKTPOOTPUIIATETLHOC bubmuoreka [JOK
60 Th ATOMOB XHMHYECKUX https://m.edsoo.ru/00ada
3JIEMEHTOB ab8
KoBanenrnas bubmuoreka [JOK
61 HEMOJIsApHAs https://m.edsoo.ru/00ada
XUMUYECKasl CBSA3b ab8
bu6mmoreka [JOK
62 CrerneHb OKUCIICHUS https://m.edsoo.ru/00ada

e28



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

OKucauTenbHO- bu6mmoreka [{OK
63 BOCCTAHOBUTEIIHLHBIE 1 https://m.edsoo.ru/00adb
peakiuu 076
OKHCIITe bu6mmoreka [{OK
KUCIIUTENN U
64 et 1 https://m.edsoo.ru/00adb
BOCCTAaHOBHUTEIH
076
KonTtponsHas pabora
Ne4 o reme «Ctpoenue bubnuorexa [JOK
65 aToMa. XUMHYEeCcKast 1 https://m.edsoo.ru/00adb
cBs13b» / Beepoccniickas 486
MpoBepoyHasi paboTa
KosanenTnas nmonsapHas bubmorexa OK
66 P 1 https://m.edsoo.ru/00ada
XUMHYECKas CBI3b
ab8
Pe3epBHbIi ypok.
00600
cncieﬁzf;:anm 3HAHHUM Bu6mmorexa [IOK
67 i 1 https://m.edsoo.ru/00ad9
1o teme «CTpoeHue
cb2
aroma. XuMHYECKast
CBSI3bY
Pe3epBHbIit ypok. bubnuoreka [JOK
68 O06o001IeHnEe U 1 https://m.edsoo.ru/ff0d6
CHCTEMAaTHU3aIUs 3HAaHUH 1c6
OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara .
uudposbie PernonajbHblii
n/ Tema ypoka Bceer KoHTpo/bHBI IIpakTHYecku H3Yy4YeHH
o0pa3oBaTtejibHbIE KOMIIOHEHT
n 0 e padoThl e padoThl |
pecypcbl
[Tepuonnueckuii
3aKOH.
[Tepuoanueckas bubnuotexa [JOK
cucTeMa 1 1 https://m.edsoo.ru/00adb5
XAMHAYECKAX 9e
anemenTtoB /1. W.
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHECHUH CBOMCTB bu6moreka [IOK
XUMHYECKHX 1 https://m.edsoo.ru/00adh6
3JIEMEHTOB TIEPBBIX b6
TPEX MEPUOJOB
Knaccuduxanus u
. Puscan bu6mmoreka [IOK
HOMEHKJIaTypa
P 1 https://m.edsoo.ru/00adb7
HEOpPraHUYECKUX 02
BEIIIECTB T
Buapl xumuyeckoit
g bubmuoreka [JOK
CBSI3U U THUIIBI
1 https://m.edsoo.ru/00adba
KPUCTAJUIMYECKUX 6
peIETOK co
KounTtponsHas padorta
Nel o Teme 1 1
«IToBTOpEHUE 1



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

yriayOJieHne 3HaHu!
OCHOBHBIX Pa3JIeJIOB
Kypca 8 Kimacca»

Knaccudukarus
XUMHYECKUX bu6mmoreka [IOK
6 peaKIuii 1o https://m.edsoo.ru/00adbc
Pa3TUIHBIM b0
MpU3HAKaM
[Tonsatne o ckopoctn
XAMHHCCKON bu6moreka [IOK
7 pearuii. Homsrite o https://m.edsoo.ru/00adbe
TOMOTCHHBIX U %
TCTCPOrCHHBIX T
peaxkuusax
[Tonsartue o
XUMHYECKOM
paBHOBECHH.
®DaKTOopHI,
BJIMSIOIINE Ha bu6mmoreka [JOK
8 CKOPOCTh https://m.edsoo.ru/00adc2
XUMHAYECKON 8c
peaxkuu u
MIOJIOKEHHE
XUMHYECKOTO
paBHOBECHS
OxucnurenpHo- bubnuoreka [IOK
9 BOCCTaHOBHTEIIbHBIC https://m.edsoo.ru/00adca
peakuuu de
10 Teopus bubnuorexa LIOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

BIEKTPOJIUTUYECKON
JIUCCOLIMALIAH.
CunbHbIC U ClTa0bIe
DJIEKTPOJIUTEI

https://m.edsoo.ru/00adcd
68

HoHHbIe ypaBHEHUS

bu6mmoreka [IOK

11 . https://m.edsoo.ru/00add4
peaxiuit
48
XnuMudeckue
-
12 . https://m.edsoo.ru/00add5
Mpe/icTaBlIeHU 00 a8
AIEKTPOJIUTUYECKON =
IIACCOIHAIIAN
XuMudeckue
EEZf:TBa corett b bu6moreka [IOK
13 . https://m.edsoo.ru/00add8
MpeACTaBICHUI 00 b2
ANEKTPOJUTUUECKON —
JIHACCOLHAIIN
[IpakTuueckas
6ota Ne 2
zla]oonTa elomeno reme bubmuoreka [JOK
14 yq“ https://m.edsoo.ru/00ade3
COJISHOM KHCJIOTHI, 48
HA3y4YCHUE €€ _
CBOICTBY»
Honsie o bubmuoreka [JOK
15 . https://m.edsoo.ru/00add9
TUAPOIIU3E CONei
d4
16 O6oOmeHue u bubmuoreka [JOK



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

crcTeMaTH3aIHs https://m.edsoo.ru/00addd
3HAHUHI 12
[IpakTnueckas
pabora Ne 1. bubmmoreka [JOK
17 «Pernrenne https://m.edsoo.ru/00addbf
JKCIEPUMEHTAIBHBIX a
3a71a9»
OO6mas
XaparepreTiia bubnuorexa [JOK
1 | LvoreHos https://m.eds00.ru/00addfe
XuMHu4decKue 5
CBOMCTBA Ha
npuMepe Xopa
KontponbHas padoTa
No2 mo teme
«DNEKTPOIUTHYECKA bubnuorexa [JOK
19 s INCCOLIMALIHSL. https://m.edsoo.ru/00adde
XUMHUYECKHUe c0
peakiuu B
pacTBopax»
XJI0pOBOJOPOIL.
ColsiHast KUCJIOTa, BuGmorexa [OK
20 XHM“H HeCKHe https://m.edsoo.ru/00adel
CBOMCTBA, 04
MOJIy4eHue,
MIPUMEHEHHE
Brrunciaenus mo bu6mmoreka [JOK
21 ypaBHEHUSIM https://m.edsoo.ru/00ade4

XUMHUYCCKUX

88



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

peaKuuii, €CJIii OJJUH
U3 pEareHToB JIaH B

M30BITKE
Obmas bubnuoteka [JOK
22 Xapaictepuctiia https://m.edsoo.ru/00ade6
anemeHToB VIA- 43
TPYIIITBI
AnnoTponHbie
MOJU(PUKAIIUU CEPBI.
Haxoxnaenue cepbl 1 bubnuoreka [JOK
23 eé COeIMHEHUH B https://m.edsoo.ru/00ade6
MIPHUPOJIC. 4a
XUMUYECKUE
CBOICTBa CephI
CepoBoaopon,
CTPOCHHE, bubnuorexa [JOK
24 busnyeckue u https://m.edsoo.ru/00ade8
XUMHAYECKUE 02
CBOICTBa
OKcupl cepsbl.
Ceprast knciiora, bubmmoreka [IOK
25 Pusmicckue n https://m.edsoo.ru/00adea
XI/IMj/I‘IeCKI/Ie 28
CBOICTBa,
MIPUMEHEHHE
AMMITECKie bubmuoreka [JOK
26 DEATTLITH, JCAATHE B https://m.edsoo.ru/00adec

OCHOBC
MPOMBIIIJIICHHOT'O

8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

crioco0a MoTy4yeHHs
CEpPHOM KUCIIOTBHL.
XUMUYECKOE
3arpsi3HEHuE
OKpYKarollen cpeibl
COCIMHCHUSIMU CEPBI

Briuucnenue
MacCOBOU JI0JIH

bubmmoreka [{OK

27 https://m.edsoo.ru/00adec
BBIXOJIa MPOJTyKTa 8a
peakuuu _
OO6mas
XapaKTepPUCTHKA
aneMeHToB VA-
rpynmsl. A30T, bubnuorexa [JOK
28 pacrpocTpaHeHHE B https://m.edsoo.ru/00adeea
MIPUPO/IE, 6
dbuznveckue u
XUMHYECKHE
CBOMCTBA
AmMuak, ero
Pusmicciue n bubnuoreka [JOK
29 XHM“H HeCKHe https://m.edsoo.ru/00adf00
CBOMCTBA, 4
MOJIy4eHUe 1 -
MIPUMEHCHHE
Hpaxcririecias bubmuoreka [JOK
30 padora Ne 3 mo Teme https://m.edsoo.ru/00adf18

«Ilomyuenue
aMMHMaKa, U3y4YECHUE

0



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

€r0 CBOMCTB»

A30THas KHCIO0Ta, €€
¢busnveckne u

bu6mmoreka [IOK

31 https://m.edsoo.ru/00adf30
XUMHYCCKUE 5
CBOICTBa -
Hcnonb3zoBanue
HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE
MUHEpaJIbHbIX bubnuorexa [JOK
32 yIIO0OpEHHIA. https://m.edsoo.ru/00adf51
XuMHuJeckoe 8
3arpsi3HEHNE
OKpYKarollen cpeibl
COEIMHEHUSIMU a30Ta
docdop. Oxcua
dochopa (V) u
dhocdhopnas kucmnora, bubnuorexa [JOK
33 busnyeckue u https://m.edsoo.ru/00adf68
XUMHYECKHE a
CBOMCTBA,
MOJIy4YeHUe
Hcnonb3oBanue
docdaros B
KaeeTBe bubmuoreka [JOK
34 MHHepaHHV{HX https://m.edsoo.ru/00adfc2
ynoOpeHuit. 0
3arpsi3HeHue -

MIPUPOTHOMN CPEJIbI
dbocdaramu



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

Yraepon,
pacnpocTpaHeHue B
HpUpone,

bu6mmoreka [IOK

35 https://m.edsoo.ru/00adfd9
¢busnveckne u c
XUMHYCCKUE
CBOICTBa
Oxkcupl yriaepona,
ux pusuyeckue u
XHUMHYECKUE
CBOWCTBA. bubnuorexa [JOK
36 DKOJIOTHYECKHE https://m.edsoo.ru/00adfeb
poOJIEMBI, e
CBSI3aHHBIE C
OKCHJIOM yTJIepoJia
(Iv)
VYronpHas KACIOTa U bubamorexa LOK
37 . https://m.edsoo.ru/00ae00
e€ commn
6C
[IpakTuueckas
pabota Ne 4 o Teme
"[Tonyuenune bubnuoreka [JOK
38 YIJIEKUCIIOTO Ta3a. https://m.edsoo.ru/00ae02
KauectBenuas 7e
peaxius Ha
KapOoHaT-uOH"
[TepBoHauanbHbIE BuGmmorexa [OK
39 HOHATH 06 https://m.edsoo.ru/00ae05
OpraHHYECKUX

BCIICCTBAX KaK O

4e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

COCIUHCHUAX
yriieposa

Kpemnuii u ero

bu6mmoreka [IOK

40 https://m.edsoo.ru/00ae08
COCANHCHUA Q@
[IpakTnueckas
pabota Ne 5.
Peurerie bubmmoreka [{OK
41 ORCTICPHMEHTATBHBIX https://m.edsoo.ru/00ae0bf
3a/1a4 1o TeMe )
«Baxmneimume -
HEMCETAJIbI U UX
COCIUHCHUS
KontponbHas padoTa
Ne3 1o Teme bu6moreka [IOK
42 «Baxmneiimme https://m.edsoo.ru/00ae0e
HEMETAIUIBI U UX 18
COCTUHCHUSD»
Oo0r1mas
XapaKTEPUCTHKA
XUMHYECKUX
3JICMEHTOB —
METaJIJIOB. bubmuoreka [JOK
43 Meramnueckas https://m.edsoo.ru/00ae10
CBSA3b U 3e
MeTaJUTHYeCKast
KpHUCTAIITTNYeCKast
peméTka.

duznueckue



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

CBOICTBa METAJJIOB

XUMHYECKHUE
CBOMCTBA METAJLIIOB.

bu6mmoreka [IOK

44 DIEKTPOXUMHUECKU https://m.edsoo.ru/00aell
i psAI HANIPSDKEHUI 56
METaJIOB
OO6mue crmocoObl
TTOJTyYCHUS
MeTaiuioB. CIjIaBbL
Boraucnenus mo bu6moreka [IOK
45 YpaBHEHHSIM https://m.edsoo.ru/00aell
XAMHAYECKAX 56
peaKkuuii, €Clii OJIMH
W3 peareHTOB
COJICPXKUT TIPUMECH
[TonsiTue o xoppo3uu Bubnuorexa LIOK
46 https://m.edsoo.ru/00ael2
METaJJIOB
78
bu6mmoreka [JOK
47 [Ienoynbie METAILIBI https://m.edsoo.ru/00ael4
b2
Oxcuasl 1 bu6mmoreka [JOK
48 THIPOKCHIBI HATPHS https://m.edso0.ru/00ae14
U Kanus b2
Illenoyno3eMenbHBIC bubmuoreka [JOK
49 METAIIIbI — Kb https://m.edsoo.ru/00ael5
1 MarHuii e8
50 Baxwueiiue bu6mmoreka [JOK

COCAMHCHUS KaJIbIIUA

https://m.edsoo.ru/00ael5



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
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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

O0o0011IEHNE U

51 CHCTEMAaTHU3alIH
3HaHUU
JK€cTkocTh BOJIBI U bu6mmoreka [IOK
52 crocoObI eé https://m.edsoo.ru/00ael8
YCTpaHEHHS 86
[IpakTrnueckas
pabota Ne 6 o Teme bubnuorexa [JOK
53 "YKécTkoCcTh BOABI U https://m.edso0.ru/00aelae
METO/bI €€ 8
ycTpaHeHus"
bu6moreka [IOK
54 AmoMuHAI https://m.edsoo.ru/00aelc
64
AmdoTepHbIe bubnuotexa [JOK
55 CBOWMCTBA OKCHIA U https://m.edsoo.ru/00aelc
THAPOKCHIA 64
bu6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00aeld
86
Oxcuapl,
bubmuoreka [JOK
57 PHAPORCHLIR! H €O https://m.edsoo.ru/00ae35
xenesa (1) u xxenesza
€6
1))
O6oO0mmeHue u
58 CHCTEMAaTHU3alHs

3HAHUH



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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

59

[IpakTrueckas
pabora Ne 7.
Pemenue
AKCIIEPUMEHTAIBHBIX
3a7a4 1o Teme
«Baxnenmue
METaJUTBl U UX
COCITMHECHUS

bu6mmoreka [IOK
https://m.edso0.ru/00ae3d
e8

60

Breraucnenns mo
YpaBHEHUSIM
XUMHAYECKUX
peaKkuuii, €Cli OJIUMH
W3 pEeareHToB JaH B
N30BITKE HIIH
COIEPKUT IPUMECH.
Brranciaenus
MacCOBOU IO
BBIXOJIa TPOIYKTA
peakuuu

bu6moreka [IOK
https://m.edso0.ru/00ael7
50

61

O060011IeHne u
CUCTEMATH3ALNA
3HAHUN

62

KontponbHas padoTa
Ne4 1o Teme
«Baxneimue
METaJUIbl U UX
COETUHEHHUS

63

BemectBa n
Marepuabl B

bu6mmoreka [JOK
https://m.edso0.ru/00ae3f5



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

MMOBCEIHEBHOM 0
JKHNU3HU YCIJIIOBCKA
XUMHYECKOE bubnuorexa [JOK
64 3arpsi3HEHUE 1 https://m.edsoo.ru/00ae42
OKpYXKaloIen cpebl 70
P
o it buGmorexa LIOK
65 P 1 https://m.edsoo.ru/00ae42
9KOJOTHYCCKUX
70
npooieM
P i .
O?:gBIZ:EeyEOK bu6moreka [IOK
66 B 1 https://m.edsoo.ru/00ae0d
cucreMaTrni3aimusa
" 0a
3HAaHUU
g?:gBi:EeyEOK' bubmmoreka ITOK
67 B 1 https://m.edsoo.ru/00adb3
CUcTeMaTu3sanus 3c
3HAaHUU -
68 1
OBIIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknronepHoe o0miecTBo «M31areascTBo
«IIpocsemieHue».
» Xumus, 9 knacce/ Pymsuruc I'.E., ®enpaman @.1°., Aknnonepaoe obmiectBo «M31aTenbcTBoO

«IIpocBemenuey.

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Hennedep. Texnomoruu npemnogaBanus XUMuu. M.:»5 3a 3Hanus», 2020.

[IpoBepounsbie paboTs! o xumun 8-11 kiacc. M.:» [Ipocsemenuey, 2020.

Xumus. 8 ki1.: KotposbHbie 1 ipoBepouHbie paboThl K yueOHuky O. C. 'abpuensna «Xumus.
8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2021.

INa6puensu O. C., OctpoymoB U. I'. HacTosnbHas kHura yautens. Xumus. 9 Ki.:

Metoaundeckoe nmocoowue. - M.: lipoda, 2021.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/






