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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHMS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHBIX Opranu3zanusx Poccuiickoit @eneparum.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TIO pa3zieiaM M TeMaM IMPOrpaMMBbl TI0 XHMHH, OTIPEJIENSIeT KOJTNYeCTBEHHBIE
M KAyeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONMpeaessieT BOZMOXKXHOCTH PEIMETa JUIs
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJe W3y4eHUs TpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (JOPMUpPYEMbIe XUMHEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumun:

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

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4eOHOM  JEeATENbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOMW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

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

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

JlaHHble HampaBiieHUs B OOy4eHHU XMMHUHU 00€CHeuuBaroOTCs crenu(puKoil coaep:kaHus
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarornyeckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMUH.

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 OPIaHM30BaHbl 110 IPHUHLHUITY IOCJIEJOBATEIBbHOIO Pa3BUTHsI 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

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

— YYEHMSI O CTPOCHUH aToMa U XMMUYECKOMU CBSI3H;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIONTHAS (DYHKUUU OOBSICHEHUS W MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHSI W BO3MOKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,
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.

[Ipyu u3ydeHnn XUMUHN NPOUCXOAUT (POpMHUpPOBAHUE 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 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B y4yeOHO-
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
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIEKTYaJIbHO PA3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ IO3HABAaTEIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IIO3HaHU,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOUYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJYyYEHHBbIE IPU H3YYEHUH XHUMHMH, INPUMEHATh MX MpH pelleHud npolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HAIIPaBJIEHHOCTH JalibHEHIIEro 00y4eHUs..



OGmee YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_IGI‘O
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEP/KAHUE 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 Mo3HaHus B XuMuu. Yucteie BemecTBa u cmecu. CriocoObl pa3iesieHus CMeceil.

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

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemiecTB. OTHOCUTENIbHAS aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelIecTBa. Pacu€Tsl mo popMysiaM XUMHUUECKUX COETUHEHUMN.

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 XUMHUYECKOW TMOCY0H, mpaBmwiIaMu paboThl B J1abOpaTopuu U IpHEMamMu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHIEHCAIUs BOJAbl) 1 XMMHUYECKUX (TOpEHHE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcunaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBEIEHUE OUYMUCTKA MOBAPEHHOM COJM, HaONIOJIEHUE U ONHCAHUE
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.
HaxoxpaeHnue kuciaopona B npupoje, (pu3nyecKkue U XUMHUECKHUEe CBOMCTBA (peakluu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKOW peakiuh, TEePMOXMMHUYECKHE YypaBHEHHS, 3K30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznueckrue U XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI MmoydeHusi. KucioTsr u comnu.

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

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Bojie. MaccoBas 10Ji1 BelleCTBAa 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 nHeopranmdeckux coeauHennid. Oxcunabl. Knaccudukaius OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmii. ®Pu3MUEeCKME M XMMHMYECKHE CBOMCTBA OCHOBaHWM. [lomyuenue
OCHOBAHMM.

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

Comu. Homenknarypa coneil. duznueckue u XxuMudeckue coiictBa cojieil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYE€HHWE CBOMCTB KHCJIOPOJa, HAOIIOJCHHE B3aMMOJCUCTBHUSI 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 (ropeHme), B3amMmojeiicTBue Bojopoga ¢ okcuaom meau (1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JIell PacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBust okcuna meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

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

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIEOYHBIE U HIETIOYHO3EMENIbHbIE METAUIbI, TaJOreHbl, MHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuoHas ¢opmbl [leproandeckoid crucTEeMBI
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
ANIEKTPOHHBIX 000J0YEK aTOMOB MepBhIX 20 XUMHUUECKHUX AeMeHTOB [leprnoanyeckoil cucTemsl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TpyIIaM U MEPHUOIaMm.



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.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIeMEeHTOB. loHHAas! CBSI3b.

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

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOPaMU KHUCJIOT U IIEJIOYEH, MPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIOJb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX TMOHATHH, TaK W TMOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalmW3,  CHUHTE3,  Kiaccuukanus,  MEePUOAUYHOCTh,  HAOMIOJEHWE,  DKCIIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (pU3WYeCKWe BETUUYUHBI, €AUHUIIBI W3MEPEHHS, KOCMOC, TIJIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUuMHYecKasi peaKIus

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucreMe U CTpPOGHUEM UX aTOMOB.

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

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHMYECKUX BEIEeCTB. XHUMHUYECKUE CBOICTBA
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, MO TemaoBoMy 3(hdekry, Mo H3MEHEHUIO CTeleHe
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsTHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTAaHOBUTENbHON peakuuu. COCTaBICHUE YPaBHEHHI OKHCIIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MexXaHM3M JUCCOLMAllMM BEUIECTB C pPa3jIMYHbIMM BHUJAAMHM XUMHYECKOW 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
MIPEJICTaBICHU 00 3JIEKTPOJUTHUECKOM aucconuanuu. KauecTBeHHblE peaklUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakIUuu OT BO3JACHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MPHU3HAKU NMPOTEKaHMs Peakiuii MOHHOro oOMeHa (oOpazoBaHueE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IOMOIIbIO KAa4eCTBEHHBIX pEaKIUil 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.
XUMHYECKHE CBOMCTBA HA MpHUMeEpe XJopa (B3aUMOACHCTBHE C MeETaJJIaMH, HEMETaJUIaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYeCKHe M XUMHUYeckue cBoMcTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKalle B OCHOBE IPOMBIIIIEHHOTO Cloco0a MOJIy4eHUs cepHOM KHcIoThl. [IpumeHeHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CHOCOOBI €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 GU3MUECKue U XMMHUYECKHE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
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ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne n xummuueckue cpoiicrsa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTJIEpOoJ, aJlJIOTPOINHbIE MOAU(UKALINY, PAaCTIPOCTPAHEHHE B
npupoie, pu3nvecKkre U XUMHUIECKHE CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B Mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJIOTHYECKUEe TPOOJIeMbl, CBSI3aHHbIE ¢ OKcHIOM yriepona (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-uoHbl. Mcnonp3oBanue  kapOoHaToB B OBITY, MEIUIIMHE,
MIPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHWYECKUX BEUIECTBAX KAaK O COCNMHEHHSAX YriepoJa
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIEBOAOPOJOB (Yrojib, NMPUPOAHBINA ra3, He(Th), NPOAYKTHI UX 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
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJYyYeHHE M MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIbBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH U HaONIoJeHUE IMpHU3HaKa e
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuMid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYCHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIIEHHE C MPOLEccOM aJIcopOIMM pacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-UOHBl M M3y4YE€HHE TNPU3HAKOB UX MPOTEKaHHs, O3HAKOMJICHME C MpOJIyKIHeH
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
nosnoxeHus B [lepuoandeckoil cucreMe xumuueckux anemeHnToB [[. . MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOme crnocoObl nomydeHust Meramwio. [loHsTHEe 0 KOppO3UM METALIOB,
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 npupoje. OuU3nueckue U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
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.

AmomunMil: nosnoxenue B Ilepmoanueckoil cucreme XuMuueckux anemeHToB JI. U.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuwoanueckoit cucrteme xumudeckux »siemeHtoB [l U.
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 o0O0pa3laMl MEeTa/lIoB M CIUIaBOB, HMX (PU3MYECKUMU CBOICTBaMH,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlecca TOPEHHsS xKeje3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (1), HabaromeHne ¥ OMHCAHUE IPOLIECCOB OKpAIIMBAHKS IJIAMEHH HOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKAK0IIas 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
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX MPoOIeM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmuoie céazu

Peanuzarust MexXnpeaAMETHBIX CBA3EH NMPH M3yYEHUHM XMMUH B 9 Kilacce OCYyLIECTBISETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.
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OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccuukauus,  NEpUOAMYHOCTh,  HAONIOJCHHE,  AKCIICPHUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

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

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA IPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHsI XMMHUU B €AMHCTBE y4COHOM M BOCIHMTATEIbHOW JCATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

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

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

IICHHOCTHOTO 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 00IIEeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pa3HON COBMECTHOM NESTEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 3324,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEACHHE M IOCTYIIKA CBOMX TOBApUIICH C TO3WIUM HPABCTBEHHBIX M
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

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

MO3HABATEIIbHBIC MOTHUBBI, HAIPaBICHHBIC HA MOJYYCHHE HOBBIX 3HAHHU IO XHMHH,
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 TEXHHYCCKUMHU CPEICTBAMHU
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
NPUBBIYEK (YIIOTPEOICHUS alKOTOJIsl, HAPKOTHUKOB, KYpeHHs), HEOOXOAMMOCTH COOJIOICHUS
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mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
Tpyly W pe3yJabTaraM TPYIOBOH JEATEIBHOCTH, B TOM YHCIE€ HA OCHOBE NPUMECHEHHS
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
pa3BHUTHS HEOOXOUMBIX YMEHHUI, TOTOBHOCTh a/IalITUPOBATHCS B IPO(HECCUOHAIILHOU Cpelie;

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 (U3MUYECKOMY 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, YMEHUS PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMUI, TUNOoTe3a, (akT, 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 JIOTMUECKOTO MBIIUICEHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIIENbHBIX (PAKTOB U SBJICHUI, BBIOMPATh OCHOBAHUS M KPUTEpUU s KiIacCU(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 MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHHd YydeOHO-
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 SIBICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:
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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 OTUYET 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 COJICp)KaHUs, CIIPaBOYHBIE MMOCOOMs, 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 THUMA, TNPHOOPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMY W WITIOCTPUPOBATH pENIaeMble 3aJa4l HECIOKHBIMH CXEMaMH, JHarpaMMamH,
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 OKPY’KarolEel 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;

YMEHHSI TIPECTABISATh MOJyUYEeHHBIE PE3YAbTaThl M0O3HABATEIBHON JESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI yUeOHOTO COTPYJHMYECTBAa CO CBEPCTHUKAMHM B COBMECTHOI MMO3HABATEIbHON U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBUI, OMpeeNieHne KPUTEPHEB MO OI[CHKE 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, OIIEHUBATh 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, BBIIENAIOT: OCBOCHHBIE
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oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

MHTEPIpPETANH, TPEoOPa30BAHHUIO U IPUMEHEHHIO B PA3IMYHbBIX 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 BELIECTBO, CJOXHOE BEIIECTBO, CMecChb (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 XMMHMUYECKHUX MOHATUH 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
OKHCIICHMsI 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 IEPUOINYECKON 3aBUCUMOCTU CBOMCTB XMMMYECKHX DJIEMEHTOB OT HX
noynokeHus B llepnonnueckoil cucTeMe, 3aKOHOB COXPAHEHHS MACChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMsI, 3aKOHa ABOTazipo;
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;
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BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO JIEMEHTa 10 (popMysie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON PEAKLUU;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAIU3 M CHHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBS3€H — JJI1 M3Y4YEHUs CBOWCTB BEIIECTB M XMMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IO3HAHUS  —  HAOJMIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIB30BAaHUS XMMHUYECKOH TOCynod ®  J1abOpaTOpHBIM
0o0OpyJIOBaHHEM, a TaKKe NpaBWIaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBHHU C
MHCTPYKUHUSMHU IO BBIMIOJIHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U TPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI IO PacloO3HaBaHUIO PACTBOPOB ILIEIOYEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTaaent, METHIOPaHXK U IPYTUe).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX MOHATUH: XUMHUYECKHI AJIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XUMUdecKas
CBSI3b, TEIUIOBOM 3PQEKT peakiuu, MOJb, MOJSPHBII 00BEM, pacTBOpP, NMEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHUE, aJIOTPONHUs, aM(pOTEepHOCTb, XUMHUYECKas CBs3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKkiuH, IMpeleibHO JOMyCTHMas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMUYECKUX TOHSITHA W HPUMEHSATH 3TU
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAAJICKHOCTh BEIIECTB K OMNpeAeNEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢GopMynam, BUJ XUMUYECKOHW CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTa/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PACTBOpaX HEOPraHUYECKUX COCAMHEHUMU, THII
KPUCTAJTIMYECKON PEMIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuoandeckoro 3akona [[. 1. MenneneeBa U J€MOHCTPUPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ileproaunueckoit
CHUCTEMBl XMMHMYECKHX DJIEMEHTOB: pa3jinyaTh IMOHATHUS «TJIaBHasg mnoarpynna (A-
rpynna)» M «mnobouyHas mnoxarpynmna (b-rpymma)», Mmanble W OosbLIME EPUOJBI,
COOTHOCUTb 0003HaueHHs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee Yuciao MEKTPOHOB U paclpeesieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
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OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB U HX
COCJMHEHUH B Mpejeiax MajblX MEepUOJOB U TJIABHBIX MOATPYII ¢ yYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMpPOBaTh XUMHUECKHE 3JIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKHE
peaknuu (MO0 YHMCIY W COCTaBy YYacTBYIOIIMX B PEAKIMHU BEIIECTB, IO TEIJIOBOMY
3P PexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOLIME M cHenu(pUYEecCKue XWMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOJITBEPKAAsl ONMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE ¥ COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOJATBEPXKAAIONINX CYIIECTBOBAHHNE TEHETHUECKOW CBSI3M MEXKIY BEIIeCTBAMU
Pa3IMYHBIX KIIACCOB;

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

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMHUYECKOW PEaKINH;

coOnroAaTh TMpaBWia MOJb30BAaHUS XMMHUYECKOM TMOCyIod ©  Jab0opaTopHBIM
o0opy/noBaHHEM, a TaKkke MpaBuia oOpallleHUs C BelleCTBAaMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEPXKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cynab(haT-, THIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATEIbHOCTH — aHAlIM3 M CHHTE3,
CpaBHEHME, 0000IeHHe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUN, eCTECTBEHHO-
HayyHble METOJbl TO3HAHWA — HaONIOJEeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
9KCIEPUMEHT (peaabHbIA U MBICJICHHBIN).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne | HaumenoBaHme
(uudgpossbie)
n/ | pasgenoBuTeM | Bcer | Koutpoasn | Ilpakruueck
o0pa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznean 1. IllepBonayanbHbie XUMHYECKHE IOHATHS
Xumus —
BakHas 00JaCTh
bu6mmorteka [IOK
€CTECTBO3HAHUS
1.1 . 5 2 https://m.edsoo.ru/7f41
Y MPAKTUYECKOU
837c
e TETHHOCTH
YeJI0BEKa
BemecTBa u bu6moreka [IOK
1.2 XUMUYECKHE 15 1 https://m.edsoo.ru/7f41
peakuuu 837c
Hroro mo pazueny 20

Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4ecKNX BelecTB

Bozayx.
v bu6moreka [IOK
Kucnopon.
2.1 6 https.//m.edsoo.ru/7f41
ITousatue 06
837c
OKCHJax
Bopopon.Ilonsar bubnuorexa [JOK
2.2 M€ 0 KUCIOTax U 8 1 https://m.edsoo.ru/7f41
COJISIX 837c
Bopna. PactBopsr. bubnuorexa [JOK
2.3 ITousatue 06 5 1 1 https://m.edsoo.ru/7f41
OCHOBAaHUAX 837¢c
OCHOBHBIC
CIACCHL bubmuoreka [JOK
2.4 11 1 1 https://m.edsoo.ru/7f41
HEOPraHMYECKHX
- 837c
CcOeMHEHU
Hroro no paszneny 30

Pa3nea 3. Ilepuoguyecknii 3akoH u Ilepnoanyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
. 1. MenpaeneeBa. CTpoeHue aToOMOB. XMMHYeCKasA CBsA3b. OKHCIUTENbHO-
BOCCTAHOBHMTEJbHbIEC PeAKIIUH

3.1

[Tepuonnueckuii
3aKOH U
[Tepuonnueckas

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
837c



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

cucrema
XUMHUYCCKUX
anemenTtoB /1. W.
Menene-eBa.
Crpoenue aToMa

XumMuyeckas
CBSI3b. bu6mmoreka [{OK
3.2 OxucnauTensHo- 8 https://m.edsoo.ru/7f41
BOCCTAaHOBUTEIb 837¢c
HBIC PCaKIIMN
bu6mmoreka [{OK
Hroro no pazgeny 15 https://m.edsoo.ru/7f41
837c
bu6moreka [IOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7f41
837c
OBILIEE
KOJIMYECTBO 68
YACOB IIO
I[TPOI'PAMME
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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 KUIIACC

KoaunuyecTBO 4acoB DJIeKTPOHHBbIE
Ne | HaumeHoBaHHe
(uudpossbie)
n/ | PpasiesioB U TeM Bcer | Konrtpoubn | IIpakrHyeck
oOpa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Pa3nes 1. BemecTBo U XuMH4yecKne peakuuu
[ToBTOpEHuE N
TTyOJaeHne
T . bubnuotexa [JOK
3HAHUH
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHEBIX
a636
paszesnoB Kypca
8 Kacca
OcHOBHBIC
bu6mmoreka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41
XUMHAYECKUX
. a636
peakimit
DIIEKTPOJIUTUYEC
Kast
A — bu6mmoreka [IOK
1.3 ’ 8 1 1 https://m.edsoo.ru/7f41
XuMudeckue
a636
peakiuu B
pacTBopax
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X COeAMHEHHUS
Oo61mas
XapaKTEePUCTHKA
bu6mmoreka [IOK
XUMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41
3JICMEHTOB
a636
VIIA-rpynmnst.
TI"anorensl
O0mas
XapaKTEPUCTHKA
bu6mmoreka [JOK
XUMHUYECKUX
2.2 6 https://m.edsoo.ru/7f41
snemeHToB VIA-
a636
rpynnsl. Cepa u
€€ CoeIMHEeHU
OO0mas
XapaKTepUCTUKA bubmorexa LIOK
2.3 P p 7 1 https://m.edsoo.ru/7f41
XUMHUYECKUX

351eMEHTOB VA-

a636
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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

rpynmnsl. A3oT,

¢dochop u ux
COCIUHCHUA

Oo0mas
XapaKTEPUCTUKA
XUMUYECKUX
aneMeHToB |VA-
IPYIIIBIL.
Yraepoa u
KPEMHHH U UX

24

COCAUMHCHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
a636

Hroro no pazneny

25

Paznena 3. Merajliibl M X COeIMHEHUA

. bu6moreka [IOK
OO011me cBolicTBa
3.1 4 https://m.edsoo.ru/7f41
METAIIIIOB
a636
Baxneiimme bu6mmoreka [IOK
3.2 METaJUIBI U UX 16 1 https://m.edsoo.ru/7f41
COCTMHEHUS a636
Hroro mo pazgeny 20

Pasznen 4. Xumus u oxkp

yKalomas cpeaa

BemtectBa u bu6moreka [IOK
4.1 MaTrepuabl B 3 https://m.edsoo.ru/7f41
JKU3HU YeJI0BeKa a636
Hroro mo pazgeny 3
bu6mmoreka [JOK
PesepBHOE BpeMmst 3 https://m.edsoo.ru/7f41
a636
OBUIEE
KOJIMYECTBO 68 4
YACOB I10
I[TPOI'PAMME
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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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIIACC
Ne KoaungecTBo 4acoB
Jlata DJIeKTPOHHBbIE
KonTtpoa MpakTuy uugpoBbie
n Tema ypoka Bce u3zyude
/ ‘o bLHBIE ecKue st o0pa3oBaTe/ibH
- padoThI padoTsI ble pecypchl
[Ipenmer xumum. bubanoreka
1 Ponb xumuu B 1 IIOK
’KA3HM YeJIOBEKa. https://m.edsoo.ru/f
Tema u BemecTnBa f0d210c
ITousttie o bubanorexa
9 METOo1ax 1 [TOK
O3HAaHUA B https://m.edsoo.ru/f
XUMUHT f0d227e
[IpakTrnueckas
pabota Ne 1
«IIpaBuna
bubanorexa
paboTHI B OK
3 nabopaTopuu U 1 .
- https://m.edsoo.ru/f
P fod23dc
oOparieHus ¢
J1a00paTOPHBIM
000pyI0BaHUEM
YucTele BemecTBa
bubanorexa
U CMECH. OK
4 Crioco05b1 1 .
A3 ICIICHIS https://m.edsoo.ru/f
paser fod26ca
cMmecei
IIpakTrueckas
pabora Ne 2
bubnauorexa
«Pa3nenenune OK
5 cMmecel (Ha 1 1
HDHMEDE OUHCTKI https://m.edsoo.ru/f
pHMepe o f0d28c8
MTOBapEeHHOM
COJIN)»
bubnunoreka
5 ATOMEI 1 1 LIOK
MOJIEKYJIBbI https://m.edsoo.ru/f
f0d2a6¢
7 XUMHAYECKUE 1 Bbubnunoreka
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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

3JIEMEHTEI. 3HAKU

[IOK

(cUMBOJIBI) https://m.edsoo.ru/f
XAMHAYECKAX f0d2be8
JJIEMEHTOB
bubanoreka
IIpocteie
[HOK
8 CIIOJKHBIE
— https://m.edsoo.ru/f
- f0d2a6c
bubanoreka
AToMHO-
[HOK
9 MOJICKYJISIPHOE
eI https://m.edsoo.ru/f
v £0d2d50
3axkoH
IIOCTOSIHCTBA
cOCTaBa BEILECTB.
bubanorexa
XuMunyeckas OK
10 dhopmymna. 1
BaeHTHOCTE https://m.edsoo.ru/f
f0d2eae
aTOMOB eeses
XUMHUYECKUX
3JIEMEHTOB
OtHOocHuTenbHaA
Bbubanorexa
aTOMHAasI Macca. OK
11 OTHOCUTENbHAS .
MOICKVISIDHAS https://m.edsoo.ru/f
Yp f0d323c
Mmacca
MaccoBas noins bubanorexa
12 XUMHUYECKOTO LIOK
3JIEMEHTA B https://m.edsoo.ru/f
COEUHEHNU f0d350c
bubnaunoreka
Komanuectso OK
13 BerecTsa. MoJib. 1
MousibHas Macea https://m.edsoo.ru/f
P £0d5230
duznueckue n
Bbubnaunoreka
XUMHUYECKUE OK
14 SIBJIEHUSL. I
X MIeCKas https://m.edsoo.ru/f
cc f0d37fa
peakuus
IIpusnaku u bubnuoreka
15 YCIIOBHS LIOK
[IPOTEKAHUS https://m.edsoo.ru/f
XUMHUUECKUX f0d3al6
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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
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

peakuui

3akoH
bubaunoreka
COXpaHCHUS
[HOK
16 MAaccChl BEIECTB.
X HMIICCKHC https://m.edsoo.ru/f
f0d3b88
ypaBHEHUS
Brriuncnenus
KOJIMYECTBA, bubnuoreka
17 MAacchl BEIIECTBA [IOK
110 YPaBHEHUSIM https://m.edsoo.ru/f
XUMHYECKUX f0d5708
peakuui
Knaccuduxanus
XUMHYECKUX
. bubnuoreka
peakimit
IHOK
18 (coemuHeHMS,
S https://m.edsoo.ru/f
p : f0d3f34
3aMeICHHS,
oOmeHa)
M. B. JlIomoHOCOB
— YUEHBIN- bubnuoteka
SHIIMKJIONEIUCT. [HOK
19
O0600menne nu https://m.edsoo.ru/f
CHUCTEMAaTU3aIU f0d40c4
3HAaHUN
KonTposbHas
bubanorexa
pabota Nel o OK
20 teMe «BerectBa .
o XUMIICCKIE https://m.edsoo.ru/f
f0d4290
peaKIm»
Bo3nyx — cmech
razoB. Cocras
BOIIYXA bubauoreka
' [IOK
21 Kucnopox —
EMEHT I https://m.edsoo.ru/f
TIeMe f0d448e
MPOCTOE
BerectBo. O30H
dusznueckue n
Bbubnaunoreka
XUMHAYECKUE OK
22 CBOMCTBaA I
KHCIODOA https://m.edsoo.ru/f
o f0d4614
(peaxuyu
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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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

OKHCJICHMS,
TOpPEHUE).
[onstue 06

OKCHJIaX
CriocoOsr
MOJTyYeHUS
KHCTOpOJia B bubnuoteka
23 naboparopuu U LOK
HpOMBIIILTHHOCT https://m.edsoo.ru/f
f0d497a
n. [Ipumenenne
KHCJIOpO/Ia
TermoBou
s dekr
XUMHUYECKOU
peakuuu, bubanorexa
24 MOHSITHE O HOK
TEPMOXHUMHUYECKO https://m.edsoo.ru/f
M ypaBHEHUH, f0d4790
9K30- U
SHI0TEPMHUUYECKU
X peaKusax
TommBo (He(Ts,
YTOJIb U METaH). bubnuoteka
o5 3arps3sHeHue I[IOK
BO3/yXa, https://m.edsoo.ru/f
CIIOCOOBI €10 fOd4c4a
MpeI0TBpAaILeHuUs
[IpakTuueckas
pabota Ne 3 o
TeMe bubnuoreka
«Ilonyuenue u LHOK
26
cobupaHue https://m.edsoo.ru/f
KHCJIOPOJIa, f0d4ae2
W3Y4YEHHE €ro
CBOMCTB»
Bonopox —
3JIEMEHT U bubnmoreka
97 MPOCTOE [HOK
BEILIECTBO. https://m.edsoo.ru/f
Haxoxnenue B f0d4ddo
pupoJie
28 dusznyeckue u bubnuoreka
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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
https://m.edsoo.ru/ff0d4dd0

XUMHYCCKHUE [HOK
CBOMCTBa https://m.edsoo.ru/f
BOJIOPOJIA. f0d4dd0
[IpumeHenne
BOJIOpPOJIA
bubmmoreka
29 [TonsiTue o [HOK
KHUCJIOTaX U COJIAX https://m.edsoo.ru/f
f0d50d2
CniocoOb1 bubmmoreka
30 MOJTy4EeHUS [HOK
BOJIOpOJA B https://m.edsoo.ru/f
1aboparopun f0d4ddo
[IpakTnueckas
pabota Ne 4 o
TeMe bubmmoreka
31 «Ilomyyenne n LIOK
cobupanue https://m.edsoo.ru/f
BOJIOPOJIA, f0d4f42
HU3yYEHHE €T
CBOMCTB»
MosipHbiii bubnuoteka
32 00BEM Ta30B. HOK
3axom ABoragpo https://m.edsoo.ru/f
f0d542e
Brruncnenus
00BEMa,
KOJIHNYECTBa bubnuoreka
33 BEIIIECTBA ra3a I1o HOK
€ro U3BECTHOMY https://m.edsoo.ru/f
KOJIHYECTBY f0d55a0
BEIIEeCTBA WU
00BEMY
Brrunciaenus
00BEMOB Ta30B 110
yPABHEHHIO bubnuoreka
34 aKI[UU Ha HOK
peakn
OCHOBE 3aKOHA https://m.edsoo.ru/f
i f0d5708
00BEMHEBIX
OTHOIIICHUM T'a30B
duznyeckue u bubnuoreka
35 XUMHYECKHUE LHOK

CBOMCTBA BOJIbI

https://m.edsoo.ru/f
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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
https://m.edsoo.ru/ff0d587a

f0d587a

CocraB bubnnoreka
OCHOBAaHMM. [HOK
36
[Tonstue 00 https://m.edsoo.ru/f
UHJIMKATOPax f0d59e2
Boma xak
pPacTBOPUTEIIb.
Haceprmennsie u bubnnoreka
37 HEHACBIIICHHbIE [HOK
pacTBOPBHI. https://m.edsoo.ru/f
MaccoBas gois f0d5b40
BEIECTBA B
pacTBope
[IpakTnueckas
pabota Ne 5 o
TeEME
bubnnoreka
«IIpurotoBnenne
[HOK
38 PacTBOPOB C
.. N https://m.edsoo.ru/f
onpenenEHHOM f0d5eba
MacCcOBOI nonei
pacTBOPEHHOTO
BCIIICCTBAY
KontponbHas bubnuoteka
39 pabora Ne2 mo LIOK
teme «Kucnopoa. https://m.edsoo.ru/f
Bonopon. Boga» f0d6342
bubnuoreka
OKXCHIBI: COCTaB, OK
40 Kiaccudukanus, .
https://m.edsoo.ru/f
HOMEHKJIaTypa f0d664e
[Tonyuenue u
XUMHYECKHE
. bubnuoreka
CBOMCTBA OK
41 KUCJIOTHBIX, .
OCHOBHLIX I https://m.edsoo.ru/f
fod664e
amM(pOTEpHBIX
OKCHJIOB
OcHOBaHUS: bubnuoreka
42 COCTaB, HOK
KJ1accuuKanys, https://m.edsoo.ru/f
HOMEHKJIaTypa f0d67ca
43 [lonyuenue u bubnuoreka
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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
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

XUMHNYCCKUC
CBOICTBa
OCHOBaHUN

[HOK
https://m.edsoo.ru/f
f0d67ca

bubnuoreka
KwucmoTsr: cocTas, OK
44 KJIacCU(UKAIus, .
HOMEHKIATVDA https://m.edsoo.ru/f
P fOdfee?
bubnunoreka
[Tosnyuenue u OK
45 XUMHUYCCKHE 1
CBOHCTBA KICIOT https://m.edsoo.ru/f
fOdfee2
Comnu (cpenuue):
HOMEHKJIATypa, bubnuoteka
46 CIOCOOBI [HOK
MTOJTY4YEHMS, https://m.edsoo.ru/
XUMHYECKHE 00ad9474
CBOIiCTBa
[IpakTrnueckas
pabota Ne 6.
Pemenne
bubnnoreka
AKCIIEPUMEHTAJIbH
IHOK
47 BIX 3aJ1a4 II0 TEME
«OCHOBHLIC https://m.edsoo.ru/
00ad9b7c
KJ1acChl
HEOPraHMYECKHX
COEIUHEHUIN
I'eneTnueckas
bubnuoreka
CBSI3b MEXKIY OK
48 KJaccaMu 1
S — https://m.edsoo.ru/
p $ 00ad9a50
cOoeMHEHMI
OGoGuere 1 bubnunoreka
LHOK
49 CUCTEMAaTU3ALUA
S https://m.edsoo.ru/
00ad9ch2
KoHnTtponsHas
pabota Ne3 mo bubnuoreka
50 teme "OCHOBHBIE I[IOK
KJIaCChI https://m.edsoo.ru/
HEOPraHN4eCKUX 00ad9ela
coequHeHun"
51 IIepBble NOMIBITKU bubnuoreka
KJ1accu(uKauu I[HOK
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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
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

XUMHYECKUX
3JIEMEHTOB.
ITonsarue o
CPYIIax CXOJHBIX

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

JJIEMEHTOB
[Tepuonnueckuii
3aKOH U
bubanorexa
[Tepnognueckas OK
52 cucremMa 1
- https://m.edsoo.ru/
00ada52c
anemenToB J[. 1.
Meuneneena
bubanorexa
[Tepuonsl,
HOK
53 TPYIIIBL,
OAFDVIITEL https://m.edsoo.ru/
ATPYH 00ada52c
Crpoenue bubnuoreka
54 atomoB. CocTaB [HOK
ATOMHBIX SITIEP. https://m.edsoo.ru/
M3oTtonsr 00ada342
Crpoenue
3JIEKTPOHHBIX
bubnuoreka
000JI0YEK aTOMOB OK
55 DIIEMEHTOB 1
S https://m.edsoo.ru/
PHOA 00adabbc
cuctemsr /1. 1.
Meunpeneena
XapakTepucTUKa
XHUMHYECKOTO
bubnunoreka
SJIEMEHTA II0 €T0 OK
56 MMOJI0XKEHUIO B 1
Ienmo TecKoii https://m.edsoo.ru/
proa 00ada824
cucteme /. H.
Menneneesa
3HaueHue
[Tepuonnueckoro
3aKOHa JJId bubnunoreka
57 pa3BUTHS HAYKU U HOK
npaktuku. . H. https://m.edsoo.ru/
MenneneeB — 00ada96e

Y4€HBIH, IIearor
U TpaXJaHUH
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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
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

DIEeKTPOOTPHULIATE bubnuoteka
JIBHOCTh aTOMOB [HOK
58
XUMHYECKUX https://m.edsoo.ru/
3JIEMEHTOB 00adaab8
bubanoreka
HNonnas LOK
59 ecKa
XuMpRCCKa https://m.edsoo.ru/
CBA3D 00adac34
KoBanenrnas bubanorexa
MOJISIpHAs [HOK
60
XUMHYECKas https://m.edsoo.ru/
CBS3b 00adaab8
KoBanenrnas bubanoreka
HEMOJISIpHAS [HOK
61
XUMHAYECKas https://m.edsoo.ru/
CBSI3b 00adaab9
bubanorexa
Cremnenp [HOK
62
OKHCJIEHHUSI https://m.edsoo.ru/
00adae28
bubanorexa
OKHCIIUTENILHO-
IHOK
63 BOCCTAaHOBUTEILH
https://m.edsoo.ru/
bIC peaktun 00adb076
bubanorexa
Oxwuciurenu u I[HOK
64
BOCCTAHOBUTEIIHN https://m.edsoo.ru/
00adh076
KonTposbHas
pabota Ne4 o bubnuoreka
teMe «CTpoeHue LHOK
65
aToMa. https://m.edsoo.ru/
XuMuueckas 00adb486
CBS3bY
PesepBHBIN ypOK. bubnuoreka
O06o06mIeHNEe 1 LHOK
66
cUCTeMaTu3aIus https://m.edsoo.ru/
3HAHUM 00adb33c
PesepBHBIN ypOK. bubnuoreka
O6oOmeHue u I[HOK
67
cucTeMaTu3alus https://m.edsoo.ru/
3HAHUMN 00ad9ch2
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
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/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

PesepBHBIH ypOK. bubnuoreka
O6oOmeHue u LHOK
68 1

cUCTEeMaTH3alUS https://m.edsoo.ru/f
3HAaHUU f0d61c6

OBIIEE

KOJIMYECTBO 68

YACOB I1O

I[TPOI'PAMME
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https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KoanuecTBo 4acoB 1 DJIeKTPOHHBbIE
ara
KonTpoa IIpakTuye uugposkie
Tema ypoka Bce u3yue
n/ bHbBIE cKHe st o0pa3zoBaTe/ibHbI
ro
n padoThI padoTsI e pecypchbl
[Iepuoanuecku
1 3aKOH.
[Tepnognuecka
bubmmoreka [{OK
s CHCTeMa
- 1 https://m.eds00.ru/0
0adb59e
aneMeHToB /l.
n.
MenneneeBa
3aKOHOMEPHOC
TH B
W3MCHCHHUH
. bu6mmoreka [IOK
CBOWCTB
— 1 https://m.eds00.ru/0
0adb6b6
AJIEMEHTOB
TEPBBIX TPEX
MepUOI0B
Kiaccudukanm
e bu6mmoreka [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/0
HEOpraHUYECKHU Oadb7e2
X BEIICCTB
Buner
XHUMHYECKOM bubmuoreka [JOK
CBSI3U U TUIIBI 1 https://m.edsoo.ru/0
KPUCTAJUIMYECK Oadbac6
HUX PEUIETOK
KoHnTtponpHas
pabota Nel mo
TeMe
«IToBTOpEHNKE
u yrinyOneHue 1 1

3HAHUM
OCHOBHEBIX
paszaenos
Kypca 8
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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

Kiacca»

Krnaccudukaru

I XUMHYECKUX bubnuoreka [IOK
6 peaxiuii o https://m.edsoo.ru/0

Pas3IMYHBIM Oadbcb0

MpU3HAKaM

Ilonsatue o

CKOPOCTHU

XUMHUYCCKOMN

peaxIuu. bubmuoreka [JOK
7 omsTie o https://m.edso0.ru/0

Oadbe9a

FOMOT'EHHBIX M

TeTepOTreHHBIX

peaKImsIX

Ilonsatue o

XUMHYECKOM

PaBHOBECHH.

DakTopsl,

BIIMSIIOIIKC Ha bubnuorexa [JOK
8 CKOPOCTH https://m.edso0.ru/0

XUMHYECKOH Oadc28c

peakiuu u

ITOJIOKCHHUE

XUMHYECKOTO

paBHOBECHs

OKHCIUTETHHO

bu6mmoreka [JOK

9 ] https://m.edso0.ru/0

BOCCTaHOBHTEII Oadcade

bHBIC PEaKIIUU

Teopus

AIEKTPOJIUTHYC

CKOH bu6mmoreka [JOK
10 JIACCOLIUAIINH. https://m.edso0.ru/0

CuinpHBIE U Oadcd68

cia0ble

ANEKTPOJIUTHI

Hownnsle bu6mmoreka [JOK
11 ypaBHEHUs https://m.edsoo.ru/0

peaKIuii 0add448

XuMH4ecKue bu6mmoreka [JOK
12 CBOMCTBA https://m.edsoo.ru/0

KHUCJIOT U Oadd5d8
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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
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

OCHOBaHWH B

CBETE

MpEeACTABICHU

1 00

AIEKTPOJIUTUYE

CKOM

JIMCCOINAITAN

XUMUYECKHUE

CBOMCTBA

coJiell B CBETE

HpecTaBIeHH bubmmoreka [{OK
13 o6 https://m.edsoo.ru/0

0Oadd8b2

AIEKTPOJIUTHYE

CKOM

JIUCCOIMAITAN

[TonsTHE O bu6moreka [IOK
14 TUIPOJIA3E https://m.edsoo.ru/0

coiei 0add9d4

O06o06meHne u bubnuorexa [JOK
15 cUCTEeMaTH3aIu https://m.edso0.ru/0

s 3HAaHUH Oaddd12

[IpakTrnueckas

pabota Ne 1. bubnuoreka [IOK
16 «Pemenune https://m.edsoo.ru/0

IKCIIEPUMEHTA Oaddbfa

JIBHBIX 32129

KonTposbHas

pabota Ne2 1o

TeMe

«ONEeKTPOJIUTH bubnuoreka [JOK
17 yeckas https://m.edsoo.ru/0

JIIMCCOIHAAIINSL. OaddecO

XHMHYECKHE

peakiuu B

pacTBopax»

OO6mras

XapaKTePUCTHK

bubmuoreka [JOK

18 A TATIOTCHOB. https://m.edso0.ru/0

XI/IMVI/ILIGCKI/IC Oaddfe?

CBOMCTBA Ha

puMepe XJopa
19 X10poBOIOPO] bubnuorexa [IOK
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

. Constnas https://m.edso0.ru/0
KHCJIOTA, Oadel04
XUMHYECKHE
CBOIICTBA,
MOJIy4eHHeE,
MIPUMCHCHHE
[IpakTnueckas
pabora Ne 2 o
TEME
bubmmoreka [{OK
«Ilomyuenne
20 CONAHO https://m.edso0.ru/0
0ade348
KHCJIOTHI,
HU3y4EHUE e€
CBOMCTBY
Breraucnenns
o
YpaBHECHUSIM
bu6moreka [IOK
XUMHUYECKUX
21 eaKIIUEL. eI https://m.edso0.ru/0
Deai, Oade488
OIH U3
peareHTOB JIaH
B U30BITKE
Oo61mas
bu6mmoreka [IOK
XapaKTEPUCTHK
22 o SIICMEHTOB https://m.edso0.ru/0
Oade64a
VIA-rpynms
ANIOTpOIHBIE
MO (UKAITIT
CepBHI.
Haxoxaenne bu6mmoreka [JOK
23 cepsl U eé https://m.edsoo.ru/0
COEIUHEHUN B Oade64a
MIPUPOJIE.
XHMHYECKHE
CBONCTBA CEPBI
CepoBogopon,
CTpOEHHUE, bubnuorexa [IOK
24 ¢buznyeckue u https://m.edsoo.ru/0
XUMHUYECKHE 0ade802
CBOMCTBA
bu6mmoreka [JOK
Oxcuppl cepsl.
25 https://m.edso0.ru/0

Cepnas

Oadea28
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https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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KHCIIOTA,
¢busnyeckue u
XUMUYECKHE
CBOIICTBA,
pUMEHEHHE

26

XnuMudeckre
peakiuu,
JIeXKaIye B
OCHOBE
MIPOMBIIIIICHHO
ro crmocoda
TIOJTyYeHUS
cepHOU
KUCJIOTEL.
XuMHudeckoe
3arpsi3HEHNE
OKpyKaromen
cpenbl
COEIMHEHUIMH
cephl

bubmmoreka [{OK
https://m.edsoo.ru/0
Oadec8a

27

Brranciaenue
MacCOBOU IOJIH
BBIXOJa
MPOIYKTa
peakuu

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadec8a

28

Oo01mas
XapaKTEePUCTHUK
a DJIEMEHTOB
VA-rpynisl.
A3zorT,
pacnpocTpaHeH
ue B IpupoJie,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/0
Oadeeab

29

AmMMuak, ero
¢buznyeckue u
XUMHUYECKHE
CBOMCTBA,
MOJIy4eHHE U
pUMEHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adf004

30

IIpakTrueckas
pabota Ne 3 mo

bu6mmoreka [JOK
https://m.edsoo.ru/0
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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

TEME
«[Tonyuyenue
aMMHaKa,
HU3yYECHUE €0
CBOMCTB»

0adf180

31

AsoTHas
KHCIIOTa, €€
¢busnveckue u
XUMHYECKUE
CBOMCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/0
0adf306

32

Ucnons3oBann
€ HUTPATOB U
coJlieit
aMMOHMS B
KayecTBe
MHHEPaJTbHBIX
yA0OpeHMiA.
XuMHdeckoe
3arpsi3HEHNE
OKpyKaroen
cpenbl
COEIMHEHUAMU
azoTa

bu6moreka [IOK
https://m.edsoo.ru/0
0adf518

33

docdop.
Okcun
docdopa (V) u
dbochopnas
KHCIIOTA,
(buzuveckue u
XUMHYECKUE
CBOMCTBA,
MOJIy4YeHUe

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adf68a

34

Hcnons3zoBanu
e ¢ocdaroB B
KauecTBe
MUHEpaJIbHbIX
ynoOpeHuit.
3arpsi3HeHUE
IIPUPOTHOMN
cpensl
dbocdaramu

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadfc20

35

Yraepon,
pacrpocTpaHeH

bu6mmoreka [JOK
https://m.edsoo.ru/0
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https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

ue B PHUPOJIE,
¢busnyeckue u
XUMUYECKHE
CBOMCTBA

Oadfd9c

Oxcupl
yriepoja, ux
¢busnveckue u

XUMUYCCKUE
. bubnuorexa [JOK
CBOMCTBA.
36 https://m.edsoo.ru/0
DKOJOTUYECKHU
Oadfebe
€ TTpOoOJIeMBI,
CBSI3aHHBIC C
OKCHJIOM
yraepona (1V)
VYroapHas bu6moreka [IOK
37 KHCJI0Ta U e€ https://m.edso0.ru/0
CoJTH 0ae006¢c
[IpakTnueckas
pabota Ne 4 o
TeMe
"l[Monyuenne bubnuoreka [IOK
38 YTJIEKHUCIIOTO https://m.edso0.ru/0
rasa. 0ae027e
KauectBennas
peakmus Ha
KapOoHaT-uOH"
[TepBoHayanpH
bI€ TTIOHATHS 00
bu6mmoreka [JOK
OpraHUYECKUX
39 BILICCTRAX KAK https://m.edsoo.ru/0
B 0ae054e
0 COCIMHCHMSIX
yriepoja
. bubmuoreka [JOK
Kpewmuuii u ero
40 SN https://m.edsoo.ru/0
s 0ae080a
IIpakTrueckas
pabota Ne 5.
Pemenne
bubmuoreka [{OK
JKCIIEPUMEHTA
41 https://m.edso0.ru/0

JILHBIX 33724
10 TeEME

«Baxxneiue
HeMeTaJlJIbl U

0ae0bf2
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nux
COCAUHCHUA»

42

KontponbHas
pabota Ne3 mo
TeEMe
«Baxnenmue
HEMETAJUIbI U
ux
COCTMHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae0el8
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OOmras
XapaKTEPUCTHUK
a XUMHUYCCKUX
9JIEMEHTOB —
METAaJIOB.
Merammyecka
S CBS3b U
MeTaIndecKas
KPUCTAJUTHIECK
as pemeTKa.
duznyeckue
CBOMCTBA
METaJIOB

bu6moreka [IOK
https://m.edsoo.ru/0
0ael03e

44

XHUMHUYECKHE
CBOMCTBA
METaJlJIOB.
DIIEKTPOXUMUY
€CKUH psij
HanpsHKEHUN
MeETaJlJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/0
0aell56

45

OOmue
CIIOCOOBI
MOJTy4YEeHUS
METaJIOB.
CruiaBbl.
Breraucnenus
o
YpaBHEHUSIM
XUMHYECKUX
peakuuii, eciu
OJIVH U3
peareHToB
COIEPIKUT
npuMecu

bu6mmoreka [JOK
https://m.edsoo.ru/0
0aell56

39
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IlongaTue o

bubmuoreka [IOK

46 KOppO3HUH https://m.edsoo.ru/0
METaJIIOB 0ael278
bubmnoreka [IOK
a7 [enotmste https://m.edsocI)_.[ ru/0
METaiIbt 0ae14b2
Oxcuanl 1
FHAPOKCH I bu6mmoreka [{OK
48 HaTpis 1 https://m.edsoo.ru/0
0aeldb2
KaJust
Illenounozeme
JIbHBIC bubmmoreka [{OK
49 METaJlIBI — https://m.edso0.ru/0
KaIbIIUA U 0ael5e8
Maraui
Baxwneiimme bu6moreka [IOK
50 COETUHEHMS https://m.edso0.ru/0
KaJIBIHUS 0ael5e8
O0o00mmenue u
51 CHUCTEMATH3AINA
sl SHAHUH
KécTtkocth
BOBI H bu6mmoreka [IOK
52 CIIOCOBEL & https://m.edso0.ru/0
0ae1886
yCTpaHCHHS
[IpakTuueckas
pabota Ne 6 o
TeMe bu6mmoreka [JOK
53 "YKEcTkocTh https://m.edso0.ru/0
BOJIbI U Oaelae8
METObI €€
ycTpaHeHus"
bubmuoreka [JOK
54 ATIOMUHHK https://m.edsoo.ru/0
Oaelc64
AmdorepHbie
cBOHCTBA bu6mmoreka [JOK
55 https://m.edso0.ru/0
oxenia u Oaelc64
TUIPOKCHUIA
bu6mmoreka [JOK
56 Keneso https://m.edso0.ru/0

0aeld86
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Oxcunpl,
TUAPOKCUIBI
COJIH JKele3a
(1) m xenesa

(1)

bubmuoreka [IOK
https://m.edsoo.ru/0
0ae35e6

58

O06o001IEHNE U
cUcTeEMAaTH3alll
s 3HAHUN

59

[IpakTnueckas
pabota Ne 7.
Pemenue
IKCIIEPUMEHTA
JIBHBIX 3a/1a4
o TeMe
«Baxnenmue
METaJUTBl U UX
COCTMHCHUS

bubmmoreka [{OK
https://m.edsoo.ru/0
Oae3de8

60

Breraucnenns
o
YpaBHEHUSIM
XUMHUYECKUX
peaKkuuii, eciu
OJIMH U3
peareHTOB JIaH
B U30BITKE WU
COJICPXKUT
MIPUMECH.
Brranciaenus
MAacCCOBOM JI0JIA
BBIXOJa
MIPOJIyKTa
peaKuu

bu6moreka [IOK
https://m.edsoo.ru/0
0ael750

61

O06o0011IEHNE U
CHCTEMAaTU3aI
s1 3HAaHUU

62

KoHnTtponpHas
pabota Ne4 mo
TEME
«Baxuenmue
METaJIbl U UX
COEIMHEHUS»

63

BemecrBa n

bu6mmoreka [JOK
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Marepuasl B https://m.edso0.ru/0
HOBCEIHEBHOMN 0ae3f50
JKHN3HU
YeIIOBEKa
XUMHUYECKOE
3arpsi3HEHNE bubmuoreka [JOK
64 oKpysKatoeit 1 https://m.edso0.ru/0
0ae4270
CpeIbI
Pons xumMun B
penterm bu6mmorexa [{OK
65 S KOTOrHeCKIX 1 https://m.edso0.ru/0
0ae4270
npooieM
Pe3epBHbIi
YPOK. bu6moreka [IOK
66 O06o01IeHne u 1 https://m.edso0.ru/0
CHCTEMaTH3alH 0ae0dOa
s SHAHUM
Pe3epBHbIi
YPOK. bu6mmoreka [IOK
67 O06o06meHne u 1 https://m.edso0.ru/0
cUcTeEMaTH3alu 0adb33c
sl 3HAHUM
Pe3epBHbIit
YPOK. bu6mmoreka [JOK
68 O06o06meHNEe 1 1 https://m.edsoo0.ru/0
cucTeMaTH3alu 0ad9ch2
sl 3HAHUH
OBIIEE
KOJIMYECTBO 68
YACOB I1O
I[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Pynsutuc I'. E. Xumus: 8 wi.: yueb. mis obmieoOpasosar. yupexaenuii / T.E.
Pynzutuc, ®@. I'. ®enpaman. — M.: IIpocsenieHue.

Pynsutuc I'E. Xumumsa: 9 k.. yueb. mis o6mieoOpasosar. yupexiaenuii / T.E.
Pynsuruc, ®@. I'. ®enpaman. — M.: [IpocBenienue.

TaOmuist:
[Iepnoanueckas cucrtema xumudeckux 3nemeHToB [[.1. Menzeneesa,
Tabnuia pacTBOPUMOCTH,
NMEKTPOXUMHUUYECKHUN Pl HANIPSYKEHUN METAJUIOB

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

DIIEKTPOHHBIN BapHaHT:
Xumus : 8—9-e kimaccel : 6a30BBIM YPOBEHB : MeTOaMYECKOe TTocodue k yueonukam O. C.
lNabpuensna, U. I'. Octpoymona, C. A. Cnaakosa/ O. C. I'abpuensn, C. A. CraakoB. —
4-¢ u3n., mepepad. — Mocksa : [IpocBemenue, 2022 — 80 c. ISBN 978-5-09-092685-0.
e Tabpycesa H.M. Xumus: pabouas terpanp: 8 kiu. / H.M. I'abpyceBa. —
M.: IIpocBeuieHue.
e T'apa H.H. Xumus: 3agaunuk ¢ «momomuukom»: 8-9 ki. / H.H. I'apa, H.W.
I'a6pyceBa. — M.: IIpocsenieHue.
e Paneukuii A.M. Xumus: guaaktudeckuii Marepuain: 8-9 ki / A. M.
Paneukuit. — M.: IIpocBeuienue.
e Tapa H.H. Xumusa. Ypoku: 8 xi1. / H.H. I'apa. — M.: IIpocBerienue.
e T'abpycesa H.M. Xumus: pabouass terpanp: 9 ki / H. W. T'abpyceBa. —
M.: IIpocBeuieHue.
e T'apa H.H. Xumus: 3agaunuk ¢ «momomuukom»: 8-9 ki. / H.H. I'apa, H.W.
l'abpyceBa. — M.: IIpocBemienue.
e Pageuxuii A.M. Xumus: aumgakThdeckuii  marepuan: 8-9 ki / AM.
Paneukuit. — M.: IIpocBemienue.
e Tapa H.H. Xumusa. Ypoku: 9 xi1. / H.H. I'apa. — M.: IIpocBemienne

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccwuiickas snexrponHas mkona - https://resh.edu.ru

Enunas xoyutekius nugpoBhIX 00pa3oBaTeIbHBIX PECYPCOB —
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

Meromnueckue Buneoypoku - https://edsoo.ru/Metodicheskie_videouroki.htm
https://www.uchportal.ru/load/75

Yuu.py https://uchi.ru/

http://edu.km.ru — caiit Otnena o6pa3oBaTEIbHBIX MPOSKTOB KOMIaHUU «Kupuiut u
Medonuii»
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https://edsoo.ru/Metodicheskie_videouroki.htm
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CpeacrBa UKT:
. HoyrOyk - 2 mir.
. Hudposas nabopaTopwust Mo GHOIOTUN — 2 MIT.
. LHudposas nabopaTopust 0 XUMUU — 2 TIT.
. Hudposas nabopaTopwust MO SKOJIOTUH — | IIT.
. IIpoexrop — 1 mit.
. OkpaH — 1 wr.

OO, WN B

O6opynoBanue U NpudOpPHI:

Tabnuipl N0 HEOPraHMYECKON XUMUHU, IOPTPETH YUEHBIX-XUMHUKOB, Ta0IHIIa
«Ilepnonuueckas cucrema xuMuuyeckux anementoB .M. MenneneeBay, Tabnuia
PacTBOPUMOCTH BEUIECTB, JEKTPOXUMHUUYECKUH PsiI HAaNpsKeHul, creny « MTHCTpyKIuu no
TEXHHUKE 0€30MacHOCTH.

Harnsaasie mocobust: kosueknuu («BonokHay, «Ilone3nsie nckomaempie», «HyryH u cTaiby,
«CtpouTenbHble MaTepHaibl», «MeTajuibl U CIUIaBbI»), MOJIEIN MOJIEKYII, HAOOPBI MoIese

aTOMOB TSI COCTABJICHUS MOJICICH MOJIEKYT KOMIUIEKT KPUCTATHYECKIX PEIIETOK.
[TpuOopEL: - TSl TEMOHCTPAITUHN PACTBOPEHUS T'a30B,
- JUTSI IOJTy9eHUS Ta30B,
- JUTA 3JIEKTPOJIM3a COJIEH,
- amnmapar Jyisi JUCTUUISIIUHN BOIBL.
4. Xwumuueckas nocyza: mnpoOUpKH, KOJObI, CTAKaHbI, MAJIOYKU CTEKISTHHbIE, BOPOHKH,
MpeIMEeTHbIE CTEKJIa, TEPMOMETPBI, IUIUHAPBI U3MEPUTENIbHbIE U JP.
5. Xumudeckue peakTuBbl: 1) HAOOPHI coJieit
- cynbdaTel, KapOOHATHI, HUTPATHI, PochaTel, XJTOPUIBI;
2) UHIUKATOPBI, METAUTBI (ATFOMUHUMN, ITUHK, KEJI€30, MEJIb);
IISJIOYHBIC METAJUIBI (HATPHUM, TUTHH, KaTbITUN);
3) KUCIIOTHI HEOPTaHUYECKHE (COJIsTHAs, CepHas);
4) KUCIOTHI OpraHuveckue (MypaBbHHas, YKCYCHas).

6. Xumuueckast MUKposabopaTopusi: Tpadaper, KapaHaall, TpoBOJIOKa, IIMHIIET, TPyOKa
COCJIMHUTEIIbHAS, TPYOKa ra300TBOIHAS, 32XKHM, KOJIBIIO, JIOCKA KepaMHUECKasl, BOPOHKA,
MPEIMETHOE CTEKIIO, Maj0yvKa, CTaKaH, CIIMPTOBKA, CIIMYKH, JIalKa, CTEPXKEHb C My(TOH,
(GbuabTpHI, HOHOBBIN dKpaH, IJIAHIIETKA, TPOOHUPKH.
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