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IHHOACHUTEJIBHASA 3ATINCKA

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

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOyYArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPXKAHUSA, PEKOMEHAYEMYIO MOCIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

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

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI IUYHOCTH, €€ 001Iel 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 AEATENbHOCTH;

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

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS 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--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

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

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

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

[Ipyu u3ydeHnr XUMMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUI OCHOB XMMUYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX (aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEIbHBIX YMEHMH M MX HIPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
puOOpeH 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
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 66
4acoB (2 yaca B HEJIEIIO).



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
METO/1aX IMO3HAHUS B XUMHH. YnCThIe BenecTBa u cMecu. CriocoObl pa3elieHUs CMecei.

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

Xumuyeckass (popmymna. BaleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Trl o opmynamMm XUMHUYECKUX 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,
pacThpaHue caxapa B CTYIKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCJIOTHI C XJIOPHUIOM Oapus, paszokeHue rumpokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpoBeIeHUE OYUCTKA MOBAapPEHHON 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 — sieMeHT 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. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BeELIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



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

Knaccudukanuss Heopranmdeckux coenuHenuid. Oxcuabl. Kriaccuduraruss 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. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — 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 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

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

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

buonorus: ¢potocunres, npixanue, ouocdepa.

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

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

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

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

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

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

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue 06 oOpaTHMbBIX U HEOOpPaTHMBIX
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.



OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUHM, OJEKTPOHHBIM OanaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

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

Xumuueckuil IKcnepumenm:

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

Hemeranibl U X coeUHEHUS

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

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PUKALMU KUCIOpOoJa U cepbl. XUMUYECKHUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmue kak MpeacTaBUTENs Kiacca KUCIOT M creuuduueckue). XUMUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COeQUHEHUHl B MpHupojie. XUMHMYECKOE 3arps3HEHUE OKpYKaIoIIeH cpejibl
COEJIMHEHUSIMH Cepbl (KUCIOTHBIE JIOXKIM, 3arps3HEHHE BO3[yXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopot azora B npupoje. AMMHUAK, ero GU3NUYECKUe U XUMUYECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckne M XMMHUYECKHE CBOMCTBa (0OmIMEe Kak NpeACcTaBUTeNs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



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

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUEe U XMMUYECKHE CBOMCTBA, JEHCTBHUE HA )KUBBIE OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiu, UX (pU3MUecKHe M XUMHUYECKHE CBOMCTBa, MOJlyueHHWE U NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJMIEpPUH, YyKCcycHas kucnoTa). IlpupoaHbie
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 COEIMHEHHH.

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

Xumuueckuil IKcnepumenm:

M3y4yeHue o0pas3l0B HEOPraHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, MTPOBEICHHE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOU peakiuu Ha cyinb(paT-uoOH U HaONIoJeHUE MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOWCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHME BUAEOMATEPHUAJIOB), M3ydYeHHE MOJeNell KpUCTAIMUECKUX PEIETOK aMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl ¥ M3y4Y€HHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C MPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTUKa XWMHUYECKUX DJIEMEHTOB — METa/NIOB HAa OCHOBAaHUU 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 MeTayuioB. OOIIMEe CIIOCOOBI MOMy4eHHs MeTauIoB. [IoHsATHE 0 KOPPO3UH METAUIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

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

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

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

Kenezo: mnonoxenue B llepuoamdeckoid cucreMe xumuyeckux osnemeHtoB [[. 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:

O3HAaKOMJIEHHE C o0O0pa3laMy METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEpPUAJIOB), HCCIIEIOBAaHUE CBOMCTB KECTKOM BOMBI, Ipollecca TOPEHHs Kejie3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (1), HabaromeHne ¥ OMHCAHUE IPOIIECCOB OKPAIIMBAHKS IJIAMEHH HOHAMH HATpPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUSA U OKPYKA0LIas cpeaa

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

XUMUYECKOe 3arpsi3HEHHE OKPYKarolIel cpepbl (MpeaenabHas TOMyCTHMas KOHIIEHTPaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmuoie céazu

Peanuzamust MexnpeaAMETHBIX CBA3EH NMPU M3y4YEHUM XMMUH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



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

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
paZvOaKTUBHOCTb, MOJIEKYJA, DJEKTPUUECKUN 3aps]l, 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, COHIIE.

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

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



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTUTAIOTCS B X0Ji¢ OOYUCHHSI XMMHUU B €AMHCTBE y4eOHO# M BOCIHMTATEIbHOW JCSTEIBHOCTH 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 OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIICHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAYIHOMY
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 JPYrHX BHIAX JEATEIBHOCTH, TOTOBHOCTU K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3sBHTHS 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, HANPABJICHHbIC HA IOJIyYCHHE HOBBIX 3HAHMH MO XHMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOMN JIUTEPATYpOH, JOCTYIHBIMH TEXHHYECKHMMH 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 TaJIbHEHIIEM;

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, HAPKOTHUKOB, KYpEHHs), HEOOXOIMMOCTH COOIIOACHHUS



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 pe3yjbTaraM TPYJOBOH IEATEIBHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMECHECHHS
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 YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3J0pPOBOr0 M 0Oe30macHoOro odpasa >KH3HH,
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 TIPUMEHSTHh 3HAHUS, TMOJy4YaeMble TMPH H3YYEHUW XUMHH, IS PEIICHHS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIIJICHHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlLIeHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHIUI, TUNOTe3a, (PakT, cucrema,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
LIEJIOCTHOM HAay4yHOUM KapTWHE MHpa, U YHHUBEpcajibHble ydeOHbIe NeHCTBUS (IIO3HABATENbHEIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MNPUEMBI JIOTMYECKOIO MBIIUIEHWS @IPU OCBOCHUM 3HAHWI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUI, BBIOMPATh OCHOBAHUS U KPUTEPUH Ui KiIacCUpUKALUU
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 MO3HAHUS MOHATHS (IIPeIMETHBIE U METANpeAMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peaklud — TMpU peHIeHHd 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 CBS3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



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

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

Pa6ora ¢ undpopmanmueii:

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

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JUTS BRITIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpMAIMY W WITIOCTPUPOBATH pEIIaeMble 33/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH HH()OPMAIIHIO O BIUSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

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

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YIeOHOTO NMPOCKTA);

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

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEIHHOCTh, BBIOMpPATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUN ¢ y4€TOM TMOJIydeHHMsS HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

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



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
NpeaMeTHON oOmacTh «XUMUS», BHIBI JEATEIBHOCTU MO TOJIYYEHHIO HOBOTO 3HAHMSA, €r0

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XUMHYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
0o0MeHa, K30- U IHJAOTEPMHUYECKUE PEaAKINH, TEIJIOBOU 2PPEKT peakiuu, siipo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10J1s BelecTBa (IIPOIIEHTHAsI KOHIIEHTPAIIUs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

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

OTIPENIeTISATh BaJEHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMbica Ilepuogmyeckoro 3akoHa [[. M. MenaeneeBa: J1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yU€HHUs, 3aKOHa ABOTaapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HayeHusl, KOTOpble UMeroTcs B Tabnuie «lleproguueckast cuctemMa XMMHYECKHX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIEMEHTHI, HEOPraHWYEeCKUe BEIIECTBA, XMMHUECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TOATBEpXKJas  ONHUCAHHE [pUMEpaMu  MOJIEKYJSPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

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



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCu(UKAINIO, BBISBICHHE MPUYHHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIe0BaTh IIpaBWJIaM IIOJb30BAaHUS XUMHUYECKOH MOCYyI0M M J1abOpaTOPHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JI0JIEM pACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHy o0yueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TMOHATUM: XUMUYECKUU DIIEMEHT, aTOM,
MOJIEKYyJIa, HOH, KAaTHOH, aHWOH, TTPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIHFHOCTh, CTENIEHh OKHCIICHUS, XMMHUYECKas PEeaKIus, XUMUYECKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEIJICKTPOJIUTHI, DJIEKTPOJIMTHYECKAsT AWCCOLMALIMSI, PEaKIWH HMOHHOTO OOMeHa,
KaTaiu3aTop, XHMHYECKOE paBHOBecHE, oOOpaTHMbIe W HeEOOpaTUMBbIE pEaKIIHH,
OKUCITUTEIIbHO-BOCCTAHOBUTENILHBIE  PEAKI[UH,  OKHCIIHTENIb,  BOCCTAaHOBUTEID,
OKHCJIEHHE ¥ BOCCTAHOBIICHHE, aUIOTPONUs, amM(pOTEPHOCTb, XHUMHYECKas CBS3b
(koBaJieHTHAsl, HWOHHAs, METAUIMYECKas), KPUCTA/UIMYECKass pemiéTka, KOoppo3us
METaJUIOB, CIUIaBbI, CKOPOCTh XHUMHUYECKOW pEeaKIuH, TMPEaeIbHO JIOTMyCTUMAs
koHueHntpamus [1/IK Bemecta;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHA W MPUMEHSTH ITH
TIOHSATHS MPH OTMCAHUU BEIIECTB U UX MMPEBPaICHUN;

WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUISI COCTaBJeHUsS (OpPMYT BEIIECTB H
YpaBHEHUH XUMUUYECKUX PEAKIIHIA;

ONpENEesATh BAJICHTHOCTh W CTCNECHb OKHUCJICHHS XUMHUYECKHUX JJIIEMCHTOB B
COCIMHCHUSAX PA3JIMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIaccy coeAuHeHu 1o (opmyrnaMm, BHJ XUMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs,
METaJUTMYECKasi)) B HEOPraHWYECKUX COCJAMHCHMSX, 3apsA] HOHA 10 XHUMHYCCKOMN
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJUTMYECKOUN pemETKH KOHKPETHOTO BEIIECTBA,

packpbiBath cMmbich Ilepuoanueckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPUPOBATh
€ro MOHMUMAaHME: OMUCHIBATh M XapakTepu3oBaTh Ta0nuuHyo ¢opmy Ilepuoanueckoit
CUCTeMBbl XMMHUYECKHUX DJIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas monarpymma (A-
rpynma)» u «mnobounas moarpynmna (b-rpymma)», maneie u  OOJNBIIME TMEPUOIBI,
COOTHOCHUTh O00O3HAuYEHUS, KOTOpbIE HMEIOTCA B TMEPUOAMYECKON Tabmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsn aapa, o0IIee Ynuciao JIEKTPOHOB U pacHpeesieHre UX M0 IEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DIEMEHTOB M UX
COCIMHEHUH B MpeJesiax MajblX NMEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS
HUX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUYCCKUC
peakuuu (10 YMCIy W COCTABY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOIIMEe M cHenu(puYeckue XWMHUYECKHEe CBOWCTBA
IMPOCTBIX U CJIOKHBIX BCIICCTB, NOATBECPKAAA ONMCAHNUEC IPUMEpPpAMU MOJICKYJISIPHBIX W
HNOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHHﬁ;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHYECKON JUCCOUMALIMU KHUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOATBCPXKAAOMUX CYHICCTBOBAHUC T'€HETUYECKOU CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KJIACCOB;

PaCKpheIBaTh CYHMIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKum‘/’I MoCpeaACTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ITHX PEaKIIHii;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HUX CTPOCHHUA, BO3MOXKXHOCTU
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacCChl BEIICCTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 10 (PopMylie COSTMHEHHUsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIINK;

coOrofaTh TMpaBWia IOJB30BAHUS XHMHWYECKOW TIMOCYIOW ®  J1a0OpaTopHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
HUHCTPYKIUAMH IO BBITIOJTHECHUIO Ha60paTOpHBIX XUMHYCCKUX OIIBITOB IO IOJTYYCHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapoOoHat-, 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, BBIABICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
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 1
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon. [Tonsitue 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 2

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuognveckasi cucrema xumnueckux 31eMeHToB /I, . MengesneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMHYECKUX dnemeHnToB Jl. U. 7 brbmorexa OK
https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue
aToma
XuMu4decKas CBS3b.
3.2 OKI/ICJ‘H/Ie":eJ'?BH((:)- ’ 8 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITUN
bu6mmoreka [{OK
Hroro o pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEHue u yriybieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. bubmuorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIH B PACTBOpaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17 2 1
Pa3nen 2. HemeTa/JILI M UX COeANHEHHUS
51 OO6m1ast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYIHEL 2-CP https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| onewemron VAvspymin, Ao, doctopuux | 7 ,  BuGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
e | o S 8 1 , | Do ox
' . PYTUTRL. PO https://m.edsoo0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Hroro no pazzueny

25

Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

3.1 06 7 4 bubnmoreka [JOK
| T https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m.edsoo.ru/7f4la636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aomias cpeaa
4.1 B 3 bubnuoreka [JOK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoolru/7f41a636
Hroro mo pazueny 3
p 1 bu6mmoreka [IOK
PR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66
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IHOYPOYHOE IVTAHUPOBAHMUE
8 KJIACC

KosmnuecTBo yacos JlaTa n3yuenus DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero 5 5 o0pa3oBaTe/ibHbIE
Pa0OTH! padoTRI ILnan Dakr pecypcsl
IIpeamer xumun. Posb Xumuu B bubmmorexa LIOK

1 bedl ot 1 https://m.edsoo.ru/ff
JKU3HU 4yesoBeka. Tena u BeniecTna 0d210c
[TonsTHE O METOAAX TIO3HAHHMSI B bubmmorexa LIOK

2 - A 1 https://m.edsoo.ru/ff

0d227e
[Ipaktrueckas padota Ne 1 «IIpauna
bu6mmoreka [IOK
0 0 &

3 paboTel B 1a6OPATOpUU U IPUEMBI 1 1 https://m.edso0o.ru/ff
oOpareHus ¢ 1abopaTOPHBIM 0d23dc
000pyT0BaHUEM

bu6mmoreka [JOK

4 Yucrolie BGI.HCCTBafI cmecu. CriocoObl 1 https://m.edsoo. ru/ff
pasznenieHus cmeceit 0d26ca
[IpakTrueckas padota Ne 2 bubmuoreka [JOK

5 «Pasnenenne cmeceii (Ha mpuMepe 1 1 https://m.edsoo.ru/ff
OYHMCTKHU TIOBAPCHHOW COJIH)» 0d28c8

bubnuoreka [JOK
6 ATOMBI M MOJIEKYJIBI 1 https://m.edsoo.ru/ff
0d2a6c¢
XUMUYECKUE DTIEMEHTHI. 3HAKH bubmorexa HOK

7 CCIHE STCMEHTEL 1 https://m.edsoo.ru/ff

(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB 0d2bes
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bubmuoreka [JOK

8 ITpocThie 1 CI0KHBIC BEIIECTBA https://m.edsoo.ru/ff
0d2a6c¢
bu6mmoreka [{OK

9 ATOMHO-MOJICKY/ISIPHOC YUCHHE https://m.edsoo.ru/ff
0d2d50

3aKOH MOCTOSHCTBA COCTaBa BuGmiorexa LIOK
10 BellecTB. Xumuueckas opmysa. htts://m.edsoo.ru/ff
BaneHTHOCTh aTOMOB XUMUYECKHNX
0d2eae
3JIEMEHTOB
OTHOcCHUTENbHAS aTOMHAs Macca. bubamorexa LOK

1 OTHOCHTETBHAS MOJIEKY/ISpHAst Macca hitps://m.edsoo.ru/ff

0d323c
MaccoBas 10J1s1 XHMAYECKOTO Bubmmorexa [IOK

12 S —. https://m.edsoo.ru/ff
0d350c
bu6mmoreka [IOK

13 ;ZZZ;?;:;::(ECCTB& Mosts. https://m.edsoo.ru/ff
0d5230

du3nyecKre U XUMUYECKUE SIBIICHUSL. bubmmorexa LIOK

14 Ximmeckas peaxiis https://m.edsoo.ru/ff
0d37fa

[Ipu3Haku U yClI0BHs MPOTEKAHUS Bubmmorexa LIOK

15 XHMIHHECKITX peaKiii https://m.edsoo.ru/ff

0d3al6
3aKOH COXpaHEHMsI MAacChl BEIIECTB. Bubmmorexa LIOK
16 https://m.edsoo.ru/ff

XUMHUUECKUE YpaBHEHUS

0d3b88
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BrlunciaeHus KOJIM4ecTB a, MacCChbl

bubmuoreka [JOK

17 BEIIIECTBA M0 YPaBHCHUSIM https://m.edsoo.ru/ff
XAMHUUYECKHX PEaKIUit 0d5708
Krnaccudukanus XuMHYECKUX bubnuorexa [JOK

18 peakiuii (CoeIMHEeHUS, Pa3JIOKCHUS, https://m.edsoo.ru/ff
3aMeIIeHus, 0OMeHa) 0d3f34
M. B. JIoMOHOCOB — y4€HBIi- bubnuorexa [JOK

19 sHnuKIoneauct. O600IeHNE U https://m.edsoo.ru/ff
cHCTEeMaTH3aIlHs 3HaHUI 0d40c4

bu6moreka [IOK
I
0d4290
Bo3ayx — cmech razos. Cocras bubmuorexa [JOK

21 BO31ayxa. Kucimopoa — ajaeMeHT u https://m.edsoo.ru/ff
mpoctoe BemecTBo. O30H 0d448e
dusnvecKkue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK

22 KHCI0poa (peakiui OKUCIICHHS, https://m.edsoo.ru/ff
ropenue). [Tonstue 006 okcuaax 0d4614
CrocoObl MoTy4eHHS KUCIIOPoia B bubmuoreka [JOK

23 71a00paTOPHH U TPOMBIIITIEHHOCTH. https://m.edsoo.ru/ff
[IpuMeHnenne Kucnopoia 0d497a
TennoBoii 3 HeKT XUMHIECKOM BuGmmorexa [OK

24 PEAITHIT, TIOHATHE © https://m.edsoo.ru/ff
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- 0d4790
Y DHJOTEPMUYECKUX PEAKIIHIX -

TormnuBo (HedTh, yrojb U METaH). bubnuoreka [IOK

25 3arpsi3HeHue BO3/ayXa, ClIOCOObI ero https://m.edsoo.ru/ff

IpeaAOTBPALICHHUA

0d4c4da



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
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

[Ipaktuyeckas padora Ne 3 o reme

bubmuoreka [JOK

26 «[Tonydenue u cobupanue https://m.edsoo.ru/ff
KHCJIOPOJa, U3yUCHHE €TO CBOHCTBY» 0d4ae?
Boaopon — sneMeHT u mpocroe bubmmorexa LIOK
27 BeriecTBo. HaxoskaeHue B ipupo/ie hitps.//m.edsoo. W/t
' 0d4ddo
du3znvecKrue U XMMHUYECKHE CBOMCTBA bubnuotexa LIOK
28 Bosopora. TIpHMEHeHHe BOAOPONa https://m.edsoo.ru/ff
) 0d4ddo
bu6moreka [IOK
29 [ToHsTHE O KACIOTAX U COJIAX https://m.edsoo.ru/ff
0d50d2
CrrocoOBI MoTydeHus BOJ0POIa B bubamorexa LOK
30 saGoparopua https://m.edsoo.ru/ff
0d4ddo
[IpakTrueckast pabota Ne 4 o Teme bubmuorexa [JOK
31 «[Tomyuenue u cobupaHue BOIOPO/Ia, https://m.edsoo.ru/ff
H3yUYEHHE €r0 CBOWCTBY 0d4f42
Monspasiii 00bEM ra3oB. 3aKOH bubmmorexa LIOK
32 Aporapo https://m.edsoo.ru/ff
0d542¢
Brruncienus 00bEMa, KoJIMUeCcTBa bubnuoreka [JOK
33 BEIIIECTBA T'a3a 10 €ro U3BECTHOMY https://m.edsoo.ru/ff
KOJIMYECTBY BEILIECTBA WIH 00BEMY 0d55a0
Brranciienus 00EMOB ra30B 110 bu6mmoreka [JOK
34 YPaBHEHHIO PEaKI[H Ha OCHOBE https://m.edsoo.ru/ff
3aKOHA 0OBEMHBIX OTHOIICHHH Ira30B 0d5708
35 dOu3ndecKre U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK
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BOJEI

https://m.edsoo.ru/ff
0d587a

CocraB ocHoBauuii. [lorsarue 00

bubmmoreka [{OK

36 https://m.edsoo.ru/ff
WHIAKATOpaX 0d59e2
Bona kak pacTBOpUTEb.
Hafmmengme u }I:eHacmmeHHme Bubmuorexa LIOK
37 pacTBOpLL. MaccoBas J0Jis BEIIECTBA hitps.//m.edsoo.(u/tt
’ 0d5b40
B pacTBOpe
[IpakTrueckas padota Ne 5 mo Teme
<<prI/IFOTOBJ'IeH£e pPacTBOPOB ¢ bubmmorexa LOK
38 OIIPENENIEHHON MacCOBOM JoIel hitps://m.edsoo.u/tt
. OdSeba
PacTBOPEHHOTO BEIISCTBA
KonTtponpHas padota Ne2 o teme bubamorexa LOK
39 «uenopos, Bozopox. Boxia» https://m.edsoo.ru/ff
' ' 0d6342
Okcuapl: cocTaB, Kiaccuukaius bubamorexa LOK
40 HOMEHKTATYDA ’ ’ https://m.edsoo.ru/ff
0d664e
[Tonydenune u XuMHUYECKHE CBOMCTBA bubmuoreka [JOK
41 KHMCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff
aM(}OTepHBIX OKCHUIOB 0d664e
OcHOBaHHUS: COCTaB, KJIaCCU(PUKALIUS Bubmmorexa LIOK
42 HOMeHKTATYD ’ ’ https://m.edsoo.ru/ff
0d67ca
[Tomyuenne u XuMHUYECKUE CBOMCTBA Bubmmorexa LIOK
43 https://m.edsoo.ru/ff

OCHOBaHUHN

0d67ca



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

Kucnotsl: cocras, knaccudukanus,

bubmuoreka [JOK

44 HoMeHKIaTYpa https://m.edsoo.ru/ff
Odfee2
[Tony4yeHue u XUMHUYECKUE CBOKCTBA brbmmorexa OK
45 cenor https://m.edsoo.ru/ff
Odfee2
Conu (cpennue): HOMEHKIIATypa, bubnuorexa [JOK
46 CIOCOOBI IOJTYYCHHUS, XHMHUECKUE https://m.edsoo0.ru/0
CBOMCTBA 0ad9474
[Tpaktuueckas padota Ne 6. Permenue BuGmmorexa LIOK
47 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME httos.//m.eds00.ru/0
<<OCHOBHH€U KJIACChI HEOPTaHHIECKUX 0adob7c
COCITUHEHUIN
I'eneTnueckas CBsA3b MEXKIY bu6mmoreka [IOK
48 KJIacCaMU HEOPraHMYECKHX https://m.edsoo0.ru/0
COEIMHEHU I 0ad9a50
49 O6o6uvleHI/Ie Y CUCTEMaTHU3AIMS ﬁgg:jl?iﬁiiﬁﬁ 0
St 0ad9ch?
KontponpHas padota Ne3 mo teme bubmuoreka [JOK
50 "OCHOBHBIE KJIaCChl HEOPraHUIECKHUX https://m.edsoo.ru/0
coeIMHEHUI" Oad9ela
[TepBbie MONBITKH KIacCU(pUKAITTU bubnnoreka [JOK
51 XHUMHYECKUX 31eMeHTOB. [ToHsATHE 0 https://m.edsoo.ru/0
IpyNIax CXOAHbIX JJIEMEHTOB Oad9ffa
[Iepronnueckuii 3aK0H U bubnuoreka [JOK
52 [lepuomuueckas cucrema https://m.edso0.ru/0

XHUMHUYECKUX 31eMeHTOB /1. H.

Oadab2c



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
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Meunneneena

bubmuoreka [JOK
53 [Tepumoap1, rpyMIIbI, HOATPYIIIbI https://m.edsoo0.ru/0
Oada52c
Crpoenue atomoB. CocTaB aTOMHBIX Bubmuotexa LIOK
54 step. MsoTomst https://m.edsoo.ru/0
' Oada342
CtpoeHnue AJIeKTPOHHBIX 000JI0UeK bubnuorexa [JOK
55 aToMOB 371eMeHTOB [leproanueckoit https://m.edsoo0.ru/0
cucremsl JI. 1. Menneneena Oada6bc
XapakTeprucTUKa XUMHIECKOTO BuGmiorexa [IOK
56 3JIEMEHTA TI0 erf) TIOJIO’KEHUTO B httos.//m.eds00.ru/0
[Tepnoanueckoii cucreme [1. M.
Oada824
Meunneneena
3nauenue [leproanyeckoro 3akoHa BuGmorexa LIOK
57 ;nnﬁ:zzzg:aym H HpvaKmKH' A https://m.edso0.ru/0
: — y4EHBIH, TIeIaror u 0adag6e
IpaXkJIaHUH -
DJIEKTPOOTPUIIATEIBHOCTh AaTOMOB Bubmiorexa LIOK
58 https://m.edsoo.ru/0
XUMUYECKUX JIEMEHTOB
Oadaab8
bubnuoreka [JOK
59 HonHas XuMU4ecKas CBsI3b https://m.edsoo.ru/0
Oadac34
KoBanenTHas nomisipHas XaMu4deckas Bubmorexa LIOK
60 CBAAL https://m.edsoo.ru/0
Oadaab8
61 KoBanenTtHas HenosspHas bubnuoreka [IOK



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
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

XUMHNYCCKas CBA3b

https://m.edsoo.ru/0
Oadaab9

bubmmoreka [{OK

62 Crenenn OKUCIEHUS 1 https://m.edso0.ru/0
Oadae28
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIC buommorexa LHOK
63 peakiu 1 https://m.edsoo.ru/0
0adb076
bubmmoreka [{OK
64 OKMHCIINTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/0
0adb076
bu6moreka [IOK
65 [MpomexyTouHast aTTecTaus 1 https://m.edsoo0.ru/0
0adb486
. bu6mmoreka [IOK
66 f;i:ggg;iﬁ;:ggggj;eme 1 1 https://m.edso0.ru/0
Oadb33c
. bu6mmoreka [JOK
67 f;i:gzzizzzzz'gg:}?f;eme " 1 https://m.edsoo.ru/0
0ad9ch?2
68 PesepBublit ypok. O6001IeHE U 1
CUCTEMAaTH3aIUsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IVTAHUPOBAHMUE

9 KJIACC
KoaunuyecTBo 4acoB 3HCKTpOHHbIe
Jlara usy4yenus
Ne uudposbie
Tema ypoka KonTpoubnsbie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI eCVDCLI
ILnan dakr pecyp
Ilepuoauueckuii 3aK0H.
Hepnoﬂnqecxaﬂ CHCTEMA Bubmuorexa LIOK
1 pHox 1 https://m.edsoo.ru/00a
XUMHUYeCcKnX deMeHToB J1. 1.
db59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB X]I;/)IMI/I‘-IeCKI/IX bubamorexa LOK
2 ) 1 https://m.edsoo.ru/00a
AJIEMEHTOB TIEPBBIX TPEX db6b6
MepUOI0B
Knaccuduxkanus n bu6mmoreka [IOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00a
HEOPraHUYECKUX BEIIECTB db7e2
Bunnl xumnueckoil cBA3U U bu6mmoreka [JOK
4 THUIIBI KPUCTAITHYCCKUX 1 https://m.edsoo.ru/00a
peméToK dbac6
Kontponbras padorta Nel no
5 teMe «IloBTOpEeHHE 1 1 1
yriayOJieHrne 3HaHUH OCHOBHBIX
paszenoB Kypca 8 Kiaccay
Knaccudukarus XuMHUYECKUX bu6mmoreka [JOK
6 peaKuuii o pa3IuyHbIM 1 https://m.edsoo.ru/00a
MpU3HAKAM dbch0



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
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XUMHUYECKON PEaKIUU.

bubmuoreka [JOK

7 https://m.edsoo.ru/00a
[ToHsTHE O TOMOTCHHBIX U
dbe9a
TeTePOTreHHBIX PEAKIIHIX
IloHsATHE O XUMHYECKOM
paBHOBecHU. PAKTOPBHI, Bu6morexa LIOK
8 BIone fI a clopocth https://m.edsoo.ru/00a
XUMHYECKON PEeaAKINH U dc28c
MOJIOYKEHHUE XUMUYCCKOTO
paBHOBECHS
OKucIUTeIHbHO- bubamorexa LOK
9 https://m.edsoo.ru/00a
BOCCTaHOBHTEJILHBIC PEAKIIHH
dcade
Teopust 37EKTPOTUTUYECKON bubmuorexa [JOK
10 mucconmanny. CUIbHBIE U https://m.edso0.ru/00a
cr1aObIe IEKTPOIUTHI dcd68
bu6mmoreka [IOK
11 HonHbIe ypaBHEHUS PEaKIIUi https://m.edsoo.ru/00a
dd448
XUMHYECKHE CBOMCTBA KUCIIOT
1 OCHOBAHHUU B CBETE bu6mmoreka [JOK
12 [PEACTaBICHMIA 00 https://m.edso0.ru/00a
SIIEKTPOJIUTHYECKOM dd5d8
JIACCOLINAIIAH
XUMHYECKHUE CBOI/ICTBaV counei BuGmmorexa [OK
13 B eBetTe HpeHCTaBHevH i 00 https://m.edsoo.ru/00a
ANEKTPOIUTUYECKOM ddsb2
JTUCCOITHAITAN
14 IlonsTHE O THAPONIM3E COIEH bubnuorexa [IOK



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
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

https://m.edso0.ru/00a
dd9d4

O06o001IEHNE U

bubmmoreka [{OK

15 . https://m.edsoo.ru/00a
CUCTeMAaTH3aIIVsI 3HAHUHA ddd12
[Ipaktuyeckas padora Ne 1. bubnuorexa [JOK

16 «Pemnrenue https://m.edsoo.ru/00a
IKCIIEPUMEHTAIBHBIX 33124 ddbfa
KonTponsnas pabora Ne2 no BuGmorexa LIOK

17 TeMe «MEKTPOTHTHHECKaS https://m.edsoo.ru/00a
IUCCOIMAIMS. XUMHUYECKUE

ddec0

pEaKIuy B pacTBOPAx»
OO01as XxapakTepucTuKa bubnuoreka [IOK

18 raJoreHoB. XHUMHUYECKUE https://m.edsoo.ru/00a
CBOWCTBA Ha IpUMEPE XJI0pa ddfe2
XnopoBogopoa. Consanas Bu6morexa LIOK

19 KHCJEOTa’ XUMHACCKHE https://m.edsoo.ru/00a
CBOICTBa, MOJIy4EHHE, de104
MIPUMEHEHHE
[IpakTrueckas padota Ne % o BuGnorexa LIOK

20 reme «lloxyserne COJ}HHOH https://m.edsoo.ru/00a
KHCJ}OTLI, u3ydeHue eé de348
CBOMCTB»
Boruncnenus no ypaliHeHI/I}IM BuGmorexa [OK

21 RUMIFICCIHR peardutil, e https://m.edsoo.ru/00a
OJIVH U3 PeareHTOB JaH B de4ss
M30BITKE

22 OO1ast xapakTepuCTHUKa bubnuorexa LIOK



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
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

aneMeHToB VIA-rpynnst

https://m.edso0.ru/00a
deb4a

AnnoTtpornHsie Moau(pUKanuu
cepsl. Haxoxienue cepsl u €€

bubmmoreka [{OK

23 coemmeHii B PO https://m.edsoo.ru/00a
L de64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBoa0po1, CTPOCHHE, bubnuorexa [JOK
24 bu3rUecKre 1 XUMUYECKHE https://m.edsoo.ru/00a
CBOICTBa de802
Oxcunpl cepol. CepHas BuGmorexa LIOK
25 Kerota, (bmmef e https://m.edsoo.ru/00a
XHUMHYECKHE CBOMCTRA,
dea28
MIPUMCHCHHE
XUMHUYECKUE PEAKIINH,
JeXalue B OCHOBE
MMPOMBIIIJIEHHOTO Crioco0a bubmuorexa [IOK
26 MOJTyYEHHUST CEPHOM KHUCIIOTHI. https://m.edsoo.ru/00a
XUMHYeCKOe 3arpsi3HeHNe dec8a
OKpY’)Karollen cpeJibl
COEJIMHEHUSIMU CEpBI
Brruncnenue maccoBoil 1oy Bubmiorexa LIOK
27 https://m.edsoo.ru/00a
BBIXOJIa MPOJIyKTa PEaKIUU dec8a
OO1as XxapakTepucTuKa
aneMeHToB VA-rpynmsl. A30T, bubnuoreka [IOK
28 pacnpocTpaHeHHe B IPUPOJIE, https://m.edsoo.ru/00a
(buznuecKkue U XuMUYeCcKHe deeab
CBOMCTBA
29 AmMuak, ero puznueckue u bu6nmoreka [JOK



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

XUMHYECKHE CBOMCTBA,
MOJy4YeHUE U IPUMEHEHUE

https://m.edso0.ru/00a
df004

[Ipaktuyeckas padora Ne 3 o

bubmmoreka [{OK

30 teme «[lonydeHne ammuaxa, https://m.edsoo.ru/00a
W3y4YCHHUE €r0 CBOMCTBY df180
A3oTHas KucCIoTa, e bubmmoreka [{OK
31 bu3MUecKre 1 XUMUYECKHE https://m.edsoo.ru/00a
CBO#CTBA df306
Hcnonp3oBaHue HUTPATOB U
32 P JHOOP ' https://m.edsoo.ru/00a
XUMHUYECKOE 3arpsi3HEHNE
y df518
OKPY)KAFOIIEH CpeJIbI
COEIMHEHUSIMU a30Ta
O .0 \Y
« fostepein e biGmiorera LIOK
33 P ’ https://m.edsoo.ru/00a
(buznueckue 1 XuMu4ecKue
y df68a
CBOICTBa, MOJIy4CHUE
e s
34 . P https://m.edsoo.ru/00a
ynoopenuil. 3arpsa3HeHue
. dfc20
MIPUPOIHOM cpenbl hochaTamMu
Yraepon, paclipoCTpaHEHUE B bubnunoreka [JOK
35 npupoje, Gu3nIecKue u https://m.edsoo.ru/00a
XHUMHYECKHE CBOMCTBA dfd9c
O
e 1 xvmicexe Bmorera L1OK
36 https://m.edsoo.ru/00a

CBOMCTBA. DKOJIOTUUCCKUE
HpO6JICMLI, CBsI3aHHBIC C

dfebe



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
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
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

okcuiom yrieponaa (1V)

bubmuoreka [JOK
37 VYroapHas KUCJIOTa M €€ COJIU https://m.edsoo.ru/00ae
006¢
[Ipaktuyeckas padora Ne 4 o
teme "llonyuenue bubnuorexa [JOK
38 YIJIEKUCIIOTO Ta3a. https://m.edsoo.ru/00ae
KauecTBeHHas peaknus Ha 027e
KapOoHaT-uOH"
[lepBoHauanbHbIe TOHATHUSA 00 bubnuoreka [IOK
39 OpraHUYeCKHX BEIIeCTBaX Kak https://m.edso0.ru/00ae
0 COCJIMHCHUSX YTepoa 054e
bu6moreka [IOK
40 KpemHuuii 1 ero coeHeHus https://m.edsoo.ru/00ae
080a
IIpaxkTuueckas padora Ne 5.
P:H_ICHI/IG BKCHeI;)I/IMeHTaJ'IBHBIX bubamorexa LOK
41 . https://m.edsoo.ru/00ae
3a7a4 no teme «BaxkHeimue O0bf2
HEMETaJUIbl M KX COCTUHCHUS)
Kontponbras padoTta Ne3 o bu6mmoreka [JOK
42 TeMe «BakHelie HeMeTallIbl https://m.edsoo.ru/00ae
U UX COCIUHCHUS» 0el8
OO6mras xapakTepucTuKa
XUMHYECKUX AJIIEMEHTOB —
MeTaioB. MeTtamindeckas bubmmoreka [JOK
43 CBSI3b U METaJUITHYeCcKast https://m.edsoo.ru/00ae

KPUCTAJUIMYECKasl pELIETKA.
dusznueckue cBoicTBa
METAJIOB

103e



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
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

XMUMHYECKHE CBOUCTBA

bubmuoreka [JOK
44 METAIIOB. . https://m.edsoo.ru/00ae
SHGKTpoxmimquKHH pan 1156
HaIps>KCHUU MCTAJIJIOB
OOmire cnocoObl MOTyYeHUs
MetaiuioB. CIIaBbL.
Briuucnenus no YpPaBHCHUAM BH6HHOTeKa HOK
45 . https://m.edsoo.ru/00ae
XUMHUYCCKHUX pCaKINu, €CINU 1156
OJIVH U3 PEareHTOB COJICPIKHUT =
MIPUMECH
[Tonsatue o xoppo3nn bubmmorexa LIOK
46 METAILIOR https://m.edsoo.ru/00ae
1278
bu6mmoreka [IOK
47 [IenouHbIe METAIIIBI https://m.edsoo.ru/00ae
14b2
OKcubl ¥ THAPOKCUIBI HATPHUS bubamorexa LOK
48 o KauTis https://m.edsoo.ru/00ae
14b2
bu6mmoreka [JOK
49 ?;;ZZZE;M;J;E;; METaLIH https://m.edsoo.ru/00ae
15e8
Baxxuelimmue coeTMHCHUS Bubmmorexa LIOK
50 Kb https://m.edsoo.ru/00ae
15e8
51 O6o0mmenue u
CUCTEMaTH3aIus 3HAHUH
52 JKEcTkoCTh BOABI M CIOCOOBI bu6mmoreka [JOK



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

€€ yCTpaHEHHUs

https://m.edso0.ru/00ae
1886

[Ipaktudeckas padora Ne 6 o

bubmmoreka [{OK

53 teMe "JKEcTKOCTh BOJBI 1 https://m.edsoo.ru/00ae
METOJIbI €€ ycTpaHeHHs " lae8
bubmmoreka [{OK
54 AJroMuHUR https://m.edsoo.ru/00ae
1c64
. bubmmnoreka LIOK
55 iﬁigejﬁiﬁiﬁﬁm https://m.edsoo.ru/00ae
1c64
bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ae
1d86
OKcHIbl, THAPOKCUIIBI U COJTH bubamorexa LOK
57 . (’I 1) w enesa (111) https://m.edsoo.ru/00ae
35e6
58 O06o06meHNEe 1
cHUcTeMaTH3allns 3HaHUI
[IpakTnueckas padora Ne 7.
P:H_IGHI/Ie SKCHGI])C)I/IMGHTaJIBHBIX Bubmuorexa LIOK
59 . https://m.edsoo.ru/00ae
3a7a4 1o teme «BakHeimue 3de8
METaJIBl U UX COCAUHCHHUSI
Borurcnenus o ypaBHEHUSIM
XUMHUUYECKUX PEAKLIUH, €CIIU bubmmoreka [JOK
60 OJIMH M3 PEareHTOB JIaH B https://m.edso0.ru/00ae

HU30BITKE UIIH COACPIKUT
IIpUMECH. Brrunciaenus

1750



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

MacCOBOM JOJIM BHIX0/Ia
MPOAYKTA PEaKIHU

O06o001IEHNE U

61 . 1
CUCTeMAaTH3aIis 3HAHUH
62 Hrorosast KOHTpoOJbHAS padoTa 1
BemiecTBa u marepuaisl B bubnuorexa [JOK
63 MMOBCETHEBHOM JKU3HU 1 https://m.edsoo.ru/00ae
JeJI0BeKa 3f50
XHWMHUYECKOE 3arps3HEHUE Brbmiorexa LIOK
64 oKpysKatomeli cpeE! 1 https://m.edsoo.ru/00ae
4270
Ponpe xumuu B perreHnn bubmmorexa LIOK
65 SKONOTHHECKITX IPOGIIEN 1 https://m.edsoo.ru/00ae
4270
Peseprubriit ypok. O600meHne bubmuorexa [JOK
66 U CHCTeMaTH3allsl 3HAHHA 1 https://m.edsoo.ru/00ae
0d0a
OBIIEE KOJIMYECTBO YACOB I10 66

I[TPOTPAMME



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










