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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO OOIIETro 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YUYETOM KOHIICTIIMU IPEnoJaBaHusl yd4eOHOTO mpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEJMETHOE COJIep)KaHKe, TPETyCMaTPUBAET paclpe/iesieHue ero mo KjaccaMm u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX W BHYTPUIPEIAMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a TaKKe TPEOOBAHUH K pe3ylbTaTaM 00ydeHUS] XUMHUH
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBIICHUI O MaTEPUAIBHOM EMHCTBE MHpPA, BAYKHYIO POJIb UTPAIOT (GOpMUpPYEMbIe XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJOTHIECKOI 0€30IMacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHKE MBIIIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHNEUU(UKON HAydHOTO MBILIUICHHsS, 3aKJIaJbIBA€T OCHOBBI 11€J0CTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpOJE, K 4YeJIOBEKY, BHOCUT CBOH BKJaJ B 3KOJOrMYeckoe oOpa3oBaHHE
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX TOHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl 10 XMMHHU COPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl [0 MNPUHLUIY HOCJIEAOBATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AIIEKTPOITUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIONTHAS (DYHKUMU OOBSICHEHUS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJiaM MO03HaHUs B Hayke. M3ydueHne Xxumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JeSITEIbHOCTU YelIoBEeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKu, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEI0BATENbCKON AEATEIbHOCTH, OCBOCHUN IPaBUil 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupOBaHNE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caMO0OOpPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATENBHOCTH,  HAy4dHbIM  METOJaM  IIO3HaHMS,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), UMEIOLINX YHUBEPCAIbHOE 3HaUeHUE JJISl Pa3JIMUHBIX BUJIOB JESTEIBHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMBIT, TOJYyYEHHbIE MPH H3YYEHUM XHUMHH, MPUMEHATh MX IpPH pElIeHUH MpodieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMH K O0YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHUS OOILEYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BEIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3Yy4YCHUS] XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Posib XMMUU B KWU3HU 4YEJIOBEKAa. XHMHUSA B CUCTEME HayK. Tema u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast 10Jis1 XAMUYECKOTO 3JIEMEHTA B COSMHEHUH.

KomnnuectBo BemectBa. Monb. MonsipHass macca. B3auMocCBsI3b KOIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE ypaBHeHUs. Kiaccupukamms XUMHUYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOparenus ¢ J1abopaTOpHBIM OOOPYIOBAHHEM, M3YYCHHE M OINHUCAHHE (PU3NYECKHX CBOMWCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOM) sIBJICHUH, HaOII0IeHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWH, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme cmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHs] MAacChl, CO3/JaHUE
Moenel MOJIeKy (IapoCTeP>KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3iaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoga. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeETaH. 3arps3HEHUE BO3]yXa, YCHUIICHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonspHblii 00bEM ra30B. PacuéTsl 10 XUMHUUECKUM YPaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. XuMu4eckue cBoMcTBa BOAbl. OcHOBaHUs. Ponb pacTBOpoOB B MPHUPOJE U B KU3HU



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

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojieoOpa3ymomue (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) 1 HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucinoT. HoMeHknatypa kucior. OU3nyYecKkue U XUMHYCCKUC
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

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

I'eneTnyeckas CBsI3b MEXY KJIACCAMH HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM W yCJIOBHS BO3HMKHOBEHHWS W TMPEKpaIleHus TOpeHus (Tokapa), 03HaKOMJIEHHUE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPHAIOB), HAOMI0IeHHEe 00pa3loB BEIIECTB KOJIHMYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPHUANIOB), UCCIeN0oBaHHe OOpa3l0B HEOPraHMUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpanu3aluM, I[OJIYyYeHHE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. CtpoeHne aToMOB. XUMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(OTEPHBIE OKCHIIBI U THIPOKCH/IBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapakTepUCTUKAa XHMHUUYECKOTO 3JE€MEHTa IO €ro IMOJOXKEHHUIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

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



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHs HayKu U npaktuku. J[. V1. MenaeneeB — yd€HbIN U IpaKJaHUH.

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

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/IETUPOBAHNE, U3MEPEHHUE, MOJICITb, SIBJICHUE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

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

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[lepuonuueckuii 3akoH. Ilepuomuueckass cucrema Xumudeckux osnementoB J[. H.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHYECKOW CBS3H. THUIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHWYECKUX COCAMHEHUMN, MeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XWUMHUECKOM paBHOBeCHMH. DaKTOphl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHOU peakuuu. COoCTaBIEHHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenens aucconpany. CUIIbHBIE U CJIa0bIE JIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUECKOM peakuuu OT BO3JCHCTBHUS pa3IUUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BbIJEJIEHWE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJjuibl M MX COeJUHEHHSA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHMUYECKHE CBOMCTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. ColM CepHOM KMCIOThI, KaUeCTBEHHAsl peakuus Ha cyabgaT-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €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, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MosyueHue U npuMeHnenue. Coinm aMMOHUS, UX (U3NYECKHE U XMMHUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB 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 u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XUMHYECKHE CBOICTBa, moiyudeHue. lcnosnp3zoBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupojie, pu3uvecKre U XUMHYECKHUe cBolcTBa. Afcopouus. KpyroBopoT yriiepoaa B mpupo/ie.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100albHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIN 3p@exT. YroybHas KHUCIOTa U €€
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIJIEHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U TIPOMBINIIEHHOCTH. [ToHATHE 0 OMOJIOTUYECKH BaKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrasienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAHUS CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYECKue U XUMHUYECKHE CBONCTBA rajoreHOB UM MX COECIUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAOMIOJEHHE TMpolecca OOYriWBaHMsS — caxapa IMOJA  JeWCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOWCTBaMHU a30Ta, docdopa U UX COCIUHEHMI
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MeEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPONCTBOM MPOTUBOrasa, MojiydeHue, cooupaHue, pacrno3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PELICHHEe IKCIEPUMEHTAIbHBIX 3a7ay Mo Teme «BaxHelmue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTaUIoB. MerayuiMueckass CBsSI3b M METaUIMYECKas KpUCTAJLIMYECKast
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3un. CruiaBsl (CTajb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
cBOMcTBa (Ha mpuMepe HaTpust U Kanus). OKCUIBI U TUAPOKCUIBI HATpUs U Kanus. [IpuMmeHeHue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucreme xumuueckux sneMeHToB [[. M. MeHneneeBa, CTpO€HME MX aTOMOB, HaxXOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXJACHHE B Mpupoje. Pu3nueckre U XUMHUYECKHE CBOHMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToMa, HaxoXJaeHue B mpupoje. Ousnyueckue u XMMUUECKHE CBOWCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
W3Y4YEHUE pEe3yJbTaTOB KOPPO3WH METAUIOB (BO3MOXKHO MCIIOJb30BAaHUE BUIEOMATEPHUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJBb30BaHHE  BUAECOMATEpHUATOB), IMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
KaJusl U Kanblus (BO3MOXHO KCIOJIb30BaHHE BUAEOMATEpUaAsIOB), UCCIe0BaHNE aM(pOTEpPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. I[lepBas momMoImib Nnpu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuasoB (CTEKIIO, CTJIaBbI METAJUIOB, TOJTUMEPHBIE MaTEPHAIIBI).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLMXCSI CACTEMHBIMH JJIs1 OTACNIbHBIX MPEIMETOB €CTECTBEHHO--HAyYHOTO LIUKIIA.
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OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICIIUPOBAHUE, U3MEPEHUE, MOJICIb, SIBICHUE, MAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepUAIIBI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
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, MaKPOAJIEMEHTHI, TUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOTO 00Iero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MIPUHSATHIMA B OOIIECTBE MpPaBWJIAMH ¥ HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA ACSITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMaIUel 0 MEepPeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUM XUMHYECKHX OKCICPHMEHTOB, CO3JaHMHM YYeOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHs MPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKa C MPUPOAHOM Cpeloil, 0 posu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOIUMbIe Ui OOBSCHEHHsS HAOII0IAeMbIX MPOLIECCOB U SIBICHUIA, [O3HABATEIIHHOM,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JIIO003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS
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mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHST 00pa3oBaHMsl € Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUIl OE30IaCHOTO MOBEJAEHMS IPU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPENOil, JJIsl TOBBIIIECHUS] YPOBHS 3KOJIOTMYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM J1eSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIC, 1eyKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEOOPa3oBBIBATH IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:
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YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAayecTBE MHCTPYMEHTAa MO3HAHHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MPOIlecca, CAaMOCTOSTENIFHO MMPOrHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BbIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3IMYHBIX BUJOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIe METOJIBI M 3aIPOCHI IPU MOKUCKE B 0TOOpe MHPOPMAIINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPO aKTHBHOTO MCIOIh30BAHUS PA3TMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATh B Ipollecce Y4eOHOW W HMCCIenoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XOoJe auajora W (WJIM) JHUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb MPE3CHTALMI0 pPEe3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH NpPU PEIICHWH BO3HHUKAIOUIMX HpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJbHbIEe YUeOHbIe AeiicTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIM aITOPUTM JEHCTBUIM Mpu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IpeJiaraéMble B YCIIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE
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oOy4aromMMHUCs Hay4YHbIE 3HAaHUS, YMEHHUS M CIOCOOBbI JEHCTBHM, CHEHU(PHUECKUE s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHAas W MOJEKYJspHas wmacca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKkIuii: peakiuy COSIMHEHNs, PEAKIINHN PA3JIOKEHHUS, PEAKIIUU 3aMEIIECHUsI, PEaAKIIHI
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISI COCTaBJICHHS (OPMyNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucCTeME, 3aKOHOB COXPaHEHHs MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynna (b-rpymma)», manbie U GoJbIIME TEPUOABI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
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 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB PA3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
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BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOTO JIEMEHTa 10 (popMysie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — AaHAIU3 M CHHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJI€/ICTBEHHBIX CBS3€H — IJI1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLHU,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IO3HAHUS  —  HAOJMIOJEHHE,  U3MEpEHHE,
MOJEIIUPOBAHNUE, SKCIIEPUMEHT (peasIbHbII U MBICIIEHHBIN );

ClIeZIOBaTh MpPaBHUJAM TIOJIB30BAaHUS XMMHUYECKOH TOCynod ®  J1abOpaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIMIOJIHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KHCJIOPOJA), MPUTOTOBIECHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakmyc, peHosdTraaenH, METUIOPaHK U JPYTHeE).

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

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHU 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XUMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIMyecKas), KpUCTaJUIMUecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKkiuH, IMpeleibHO JOMyCTHMas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHHS (OpMYyJ BEHIECTB H
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU 1Mo dopmysnaMm, BUJI XUMUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs,
MeTa/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJAHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTIMYECKON PEMIETKA KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbica [lepuoaudeckoro 3akoHa [[. 1. MenzaeneeBa u JeMOHCTPUPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ileproaunueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuuyaTh MOHATHUSA «IJ1aBHas mnoarpynmna (A-
rpynna)» M «mnobouyHas mnoxarpynmna (b-rpymma)», Mmanble W OosbLIME EPUOJBI,
COOTHOCUTh 0003Hau€HHUs,, KOTOpble HUMEIOTCS B TMEPUOJUUYECKOW Tabmuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCIo MEKTPOHOB M PACHpPEIeNICHHE UX IO AJIEKTPOHHBIM CIIOSIM),
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OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M HX
COCJMHEHUH B Mpejeiax MajblX MEepUOJOB U TJIABHBIX MOATPYII ¢ yYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
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, OATBEPIK/Iasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHUI COOTBETCTBYIONIUX XUMUYECCKUX PEAKITUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE ¥ COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOJATBEPXKMAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

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

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

BBIUMCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIim;

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 M YTJIEKHCIIOTO Ta3a);

MIPOBOJIUTH PEAKIMH, MOATBEP)KIAIOINE KaUeCTBEHHBIN COCTaB Pa3IUYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cynab(haT-, THIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALIMU MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IeHHe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUIs M3Y4YEHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAHWA — HaONIOJEeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
9KCIEPUMEHT (peaabHbIA U MBICJICHHBIN).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoauuecTBo yacon
Ne HaunMeHoBaHue pa3feioB U TeM DJIeKTpOHHBbIe (U poBbIe)
KonTpoabHbie IpakTnyeckune
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE PECYPCHI
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE TIOHATHSI
) XuUMHS — BaXKHas 06JIIilCTI) . : . , BuGmiorexa LIOK
' SCTCOTBOIHAIGL H IPAKTHACCKOR https://m.edso0.ru/7f41837c
JESITeIbHOCTH YeIOBEKa
bub6mmoreka IJOK
1.2 B 1 1
CIICCTRA 1 XHMUHICCKHE peakiutu > 0 https://m.edsoo.ru/7f41837c
Hroro no pazaeiny 20
Paznen 2. BaxkHeliniue npeacTaBuTeIM HEOPraHMYECKNX BelllecTB
91 Boznyx. Kucnopon. Iloustie 006 6 0 1 bubmoreka [IOK
' OKCHIaxX https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstie o KuCIIoTax u 3 0 1 bubmoreka [IOK
' COMAX https://m.edsoo.ru/7f41837c
53 Boma. Pacteopsr. [lonsarue 006 5 1 1 bubmmoreka [IOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 1 1 1 Bbubnmoreka IJOK
' HEOPraHUYCCKUX COCTMHCHUI https://m.edso0.ru/7f41837c
Uroro mo pazneny 30

Pazpnen 3. llepuoguyecknii 3axon u Ileppoanueckas cucrema xummuuyeckux 3j1eMeHToB Jl. I. MennesieeBa. CtpoeHue aroMoB. XumMHuuecKas CBsi3b.
OKHCINTETBHO-BOCCTAHOBHTEIbHbIC PEAKINH

3.1

[Tepuonuueckuii 3aKoH u
[lepronnueckas cucrema
XHMHUYECKUX 3jeMeHToB /1. W.

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
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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
https://m.edsoo.ru/7f41837c

Menpene-ena. C’I’pOCHI/Ie aToMa

XUMHYecKasl CBA3b.

3.2 OKHUCIINTENBHO- 8 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I
Hroro no pazaeny 15 bubamorexa LIOK
https.//m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmrorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Kontpoabubie | IIpakTnyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsbl
Paznen 1. BemecTBo U XuMHYecKHe peakui
11 [loBTOpenue u yriryoiieHne 3HaHUH 5 1 0 bubmoreka LJOK
' OCHOBHBIX pa3fIeNoB Kypca 8 kimacca https://m.edso00.ru/7f41a636
19 OCHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnuoreka IJOK
' peaxiuii https://m.edso0.ru/7f41a636
DNEKTPOTUTHIECKAS TUCCOITAAIIHS. bubmoreka [IOK
13 8 1 1
XUMHYECKUE PEaKIluH B paCTBOPAX https://m.edso0.ru/7f41a636
Hroro no pasneny 17
Paznen 2. HemeTanjbl M UX cOeTUHEHUS
91 OO6mrast XapaKTePUCTHKA XHMIYIECKUX 4 0 1 bubmoreka [IOK
' snementoB VIIA-rpymmesl. I'amoresst https://m.edso00.ru/7f41a636
' AICMEHTOP FPYIIHL epa o https://m.edsoo.ru/7f41a636
COCIIMHEHUS
23| onewersos Vrpymm, nson qougoprx | 7 0 , | BudmoraalOK
' FpYHHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
s 8 : . B
' . TPYHIBL POzt https://m.edsoo.ru/7f41a636
KpEMHUI U UX COCIMHEHUS
Wroro mo pazneny 25

Pasznen 3.

MeTtajiibl U UX COEIMHEHHUS



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

31 06 . 4 bubmmoreka I[JOK
' HE CROMCTRA METAILIoB https://m.eds00.ru/741a636
3.2 B . 16 bubauoreka LIOK
. AXKHCUIIINEC MCTAJIJIBI U UX COCANHCHUSA https://m.EdSOO.rU/7f41a636
Hroro no pazaeny 20
Pa3znen 4. XuMusi 4 oOKpy»kaionias cpeaa
41 B 3 bubaunoreka [IOK
. CIIeCTBa U MaT€pualibl B )XU3HU YCITIOBCKA httDS://m.edSOO.rU/7f41a636
Hroro no pazaeny 3
P 3 bub6mmoreka IJOK
C3CPBHOC BpeMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KoauuecTBo yacon VCHoNL30BaNMe JyekTpoHHbIEe U POBHIE
Tema ypoka Koutpoabusie | IIpakTuueckue o0pa3oBaTejibHbIE
n/n Bcero odopynoBanus TP
padoThI padoThbI pecypcbl

1 [Ipenmer xumun. Ponp xumunu B 1 0 0 Bbubmoreka [JOK
JKU3HM deoBeKa. Tera v BelecTna https://m.edsoo.ru/ff0d210c

5 IlonsTue o MeToax MO3HAHUS B 1 0 0 bubauoreka LIOK
XUMHA https://m.edsoo.ru/ff0d227e
[paktudeckas padora Ne 1

3 «[IpaBua paboThl B 1JaOOPAaTOPHH U 1 0 1 bubmoreka [IOK
npuéMbl 0OpaIeHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BelecTBa U CMECH. 1 0 0 bu6mmoreka IJOK
Crroco6BI paselieHnst cMeceit https://m.edsoo.ru/ff0d26ca
[paktudeckas padora Ne 2

5 «lfazneneHHe cﬁeceﬁ (ma mpumepe 1 0 1 bubmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYHCTKY TIOBAPECHHOM COJIH)»
bu6mmoreka IJOK

y ATOMBL H MOTCKY.IEI 1 0 0 https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHE DIIEMEHTHL. 3HAKU 1 0 0 bu6mmoreka IJOK
(CHMBOJIBI) XMMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTrlie u coXKHBIE BEIIEeCTBA 1 0 0 bubamoreia LIOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 0 0 Brbmiorexa LIOK

https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSHCTBA COCTaBa

10 BellecTB. XuMuieckas hopmyna. 1 0 0 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2eae
BajeHTHOCTh aTOMOB XMMHUYECKHX
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3JICMCHTOB

OTtHocHUTeNIbHAs aTOMHAs Macca.

11 OTtHOCcHUTENnbHAs MOJEKYISIpHas bubamorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 107151 XUMHUYECKOT O bubmauoreka LIOK
3JIEMEHTA B COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonmuuaectBo BemmecTBa. MoJib. bubauoreka LIOK
MounsipHasi Macca https://m.edsoo.ru/ff0d5230
14 Du3nYecKre H XUMHUYECKHE bubauoreka LIOK
sIBJICHHSI. XUMHUYECKasi peaKI[Hst https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky ¥ ycinoBHs IPOTEKaHUS bubmmorexa LIOK
XUMHUYECKUX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHsSI MacChI BEIIECTB. bubmoreka [IOK
XUMHYeCKrue ypaBHEHHSI https://m.edsoo.ru/ff0d3b88
Brruncnenns konnuecTBa, Macchl
17 BEIIECTBA 10 YPaBHCHUSIM Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIHit
Kraccudukarms XuMIaecKkux
18 peaKumg) (COé,IZ[I/IHeHI/IH Pa3IoKEHUS bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIeHns, oOMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 SHIUKIIOTICITHCT. O6O6YI?JCHI/IG " Bu6miorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3allns 3HAHUI
20 KonTponsnas padora Nel mo Teme bubmmoreka I[JOK
«BerectBa ¥ XUMHYECKHE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3s — cMech razoB. CocTtaB
21 B03§;,XXa. Kucnopox — snemeHT u bubmorera [IOK
https://m.edsoo.ru/ff0d448e
rpocToe BemiecTBo. O30H
29 Du3NYECKNe U XUMUYECKHE bubmmoreka I[JOK

CBOICTBa KHCIOpoaa (peakuuu

https://m.edsoo.ru/ff0d4614
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okucneHusi, ropenue). [loastue 06
OKCHJIax

CrnocoObl MOMy4YeHUs KUCIOPOAA B

bubmauoreka LIOK

23 n12a60paToOpuu M MPOMBIIIUTEHHOCTH. https://m.edsoo.ru/f0d497a
IIpuMenenue xkucnopona
TemnoBoit 3¢ dext Xxumuueckoit
24 peaKkuu, MOHSITHE O Oatumk bubauoreka LIOK
TEPMOXMMHUYECKOM YpaBHEHHH, TemnepaTypHbIii https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUIECKUX PEAKIIUAX
Tornmuro (HedTh, yroiab U METaH).
25 3arpsl3He1§Heq])303)1§1rxa CITOCOOBI )ero brbmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTudeckas padora Ne 3 o reme
26 <<1?[OJIY‘ICHI/IG u Ic)061/1paH1/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOpOJIa, H3YYCHHE €T0 CBOUCTBY
97 Bonopon — aneMeHT u mpocToe bubnuoreka I[TOK
BemecTBo. HaxoxIeHre B MpHpoIe https://m.edsoo.ru/ff0d4dd0
dusnueckre 1 XUMHYECKUE
28 cBoiicTBa Bomopoa. IlpuMeHeHue bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
BOJIOpO/IA
bu6mmoreka IJOK
29 ITousaTHE 0 KUCIOTAaX U COMISAX Jdatumk PH https://m. edsoo.ru/ff0d50d2
30 Crioco0b!I IOy4YeHHs BOOPO/IA B bubmmoreka IJOK
1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTudeckas padora Ne 4 o Teme
31 «ﬁonyqem&e u Iéo6npaHHe bubanoreia LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3YUCHHUE €r0 CBOMCTBY
32 MomnsipHblii 00BEM ra30B. 3aKOH bubnmorexa LJOK
Asorajpo https://m.edsoo.ru/ff0d542e
33 Breruncnenus o0b€ma, KonudecTBa bubmmoreka I[JOK
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BCIIECTBA Ira3a 1o €ro u3BECTHOMY
KOJIMYCECTBY BCUICCTBA WJIN O6’béMy

https://m.edsoo.ru/ff0d55a0

Breruncinenns 00bEMOB ra3oB 110

34 YpaBHEHHIO PEAKIIMU HA OCHOBE brubmmorexa LIOK
.« . https://m.edso0.ru/ff0d5708

3aKOHa 06’LGMHI)IX OTHOLICHUHU I'a30B
du3nYecKre U XUMHUYECKHE bubmauoreka LIOK

3 CBOICTBA BOJIBI Aarnk PH https://m.edsoo.ru/ff0d587a

36 CocraB ocaoBanwmii. [Tonsitue 06 bubnuoreka ITOK
MHIUKaTOPax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopHTEb.

37 Hacrplmenabsle 1 HeHaChIIIEHHBIE bu6mmoreka IJOK
pacTBopsl. MaccoBast 1071 BEIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTudeckas pabora Ne 5 o reme

38 «IIpuroToBieHNE pacTBOPOB C bubmoreka [IOK
ompeneaéHHOM MaCCOBOM I0JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY

39 KontponbsHas pabora Ne2 mo teme bubmmoreka [IOK
«Kucnopon. Bogopon. Bomga» https://m.edsoo.ru/ff0d6342
OKcHIBI: COCTaB, KiIacCH(DHUKAITHS, bu6mmoreka IJOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

’ https://m.edsoo.ru/ff0d664e

aM(OTEPHBIX OKCHJIOB
OCHOBaHUSA: COCTAaB, Bbubnuoreka IJOK

42
KIaccuuKaiys, HOMEHKIATYpa https://m.edsoo.ru/ff0d67ca
[Tony4yenue u xuMuyeckue CBOMCTBA bubnmorexa LJOK

43 OCHOBaHMI Aarnk PH https://m.edsoo.ru/ff0d67ca

44 Kucnorsr: cocras, knaccuduramnms, Natank PH Bubnuoreka IJOK

HOMEHKJIATypa

https://m.edsoo.ru/ffOdfee2
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ITonyueHne 1 XMMUYECKHE CBOWCTBA

bubmuoreka LIOK

4 KHUCJIOT Aatiuk PH https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéI)II) nlz)nyq)eﬂml XMMMHZ(I:)KHC Oatunk PH bubamorexa LIOK
y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[Ipaktudeckas padora Ne 6.
47 Pemenune 3xcniepuMeHTAIBHBIX Bbubmoreka [JOK
3a1a4 110 TeMe «OCHOBHBIE KIaCChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHECHUNY
I'enernueckas cBsI3b MEX
48 KJ1laccaMu HeopraaneCKniy brbmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCIMHECHU
49 O06001IeH e B CHCTEMATH3AITIS bubmoreka [IOK
3HAHHUN https://m.edsoo.ru/00ad9ch2
KontponbHas padora Ne3 o teme
50 "Oc;gBHHe KJIIE)ICCBI HEOPTaHUYECKUX bubmmorexa IOK
. https://m.edsoo.ru/00ad9ela
COEIIMHEHU I
1 | xumamacoran sreenron, Hommae o biiorera LIOK
https://m.edsoo.ru/00ad9ffa
TPYyIITax CXOTHBIX 3JIEMEHTOB
Ilepuoauueckuii 3aK0H 1
59 [Tepuommyeckas cucrema bubmmoreka [IOK
XUMHYECKUX dneMenTos J1. . https://m.edsoo.ru/00ada52¢
MengeneeBa
53 [leproabl, TpyNIIBL, TOATPYIIIIBI BrGmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atoMmoB. CocTaB aTOMHBIX bubnmorexa LJOK
sinep. M3oTorb https://m.edsoo.ru/00ada342
55 CrpoeHue 3MeKTPOHHBIX 000JI0UeK bubmmorexa LJOK

aTOMOB 3JICMCHTOB Hepnoz[nqec KOM

https://m.edsoo.ru/00ada6bc
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cucremsl /. . Menneneena

XapaKTepI/ICTI/IKa XUMHYCCKOI0
QJICMCHTA I10 €ro IOJIO0XCHHIO B

bubmauoreka LIOK

%6 [Mepuonmueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonuueckoro 3akoHa
57 JUIA pa3BUTHUS HAYKU U MPaKTUKH. []. Bbubmoreka [JOK
. MenpeneeB — yu€Hbli, eiaror https://m.edsoo.ru/00ada96e
U Ipak JaHUH
58 DNIEKTPOOTPHUIIATEIHHOCTH ATOMOB bubmuoreka IJOK
XHMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
[aTtumk bu6mmoreka IJOK
59 HMonnas xumMuueckas cBSI3b
anekTponposoaHoctu |  https://m.edsoo.ru/00adac34
60 KoBasieHTHas noysipHas XuMU4ECKast bubmmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenomsipHast bubnuoreka ITOK
XUMHYECKasi CBSI3b https://m.edsoo.ru/00adaab9
62 CTereHb OKUCIICHUS bubamorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENHHO-BOCCTAHOBHTEIbHBIC bu6mmoreka IJOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCITUTENHN B BOCCTAaHOBUTEIH bubmmorexa IOK
https://m.edso0.ru/00adb076
KouTtponwsHas padbora Ned o Teme
65 «CTpTSeHI/Ie aT(I))Ma. XuMudecKkas BrGmiorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHbIii ypok. O0o01meHne U bubnmorexa LJOK
CHCTEMATH3alMs 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O0o01meHne U bubmmorexa LJOK

CUCTEeMaTU3ausa 3HAHUHI

https://m.edsoo.ru/00ad9cb2

27



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

68 PesepBHbIii ypok. O0o01meHne u 1 Bubmmoreka LJOK
CUCTEMAaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68

[NPOI'PAMME

28



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

Jr:‘;-.n Tema ypoka Beero Kontpoabubie | Ilpaktuyeckue | JlaTa msyuenuns o0pa3soBaTejbHbIe
padoThI padoThbI pecypcebl
ITepuonuyeckuii 3aKoH.

1 [lepronnueckas cucrema 1 0 0 bubmoreka [JOK
XUMHYecKuX sirementos 1. U. https://m.edsoo.ru/00adb59e
MenneneeBa

2| oot menemos | 1 0 0 bitGnorera LIOK

) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX TEPHOI0B
Knaccudukarus 1 HOMEHKIATypa bubmoreka [IOK

3 1 0
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buner XUMAYECKOH CBSI3M U THUIIBI 1 0 0 OaTtunk PH, gatumk bu6mmoreka IJOK
KPHCTAJUTHYECKUX PEIMIETOK 3/71EKTPONPOBAHOCTH https://m.edsoo.ru/00adbac6
KonutponbsHas pabora Nel mo teme

5 «IloBTOpCHME U yTITyOIeHNE 1 1 0
3HaHUI OCHOBHBIX Pa3jeNoB Kypca
8 kmacca»

Knaccuukanus XuMHIecKux
6 peaKumgl) 1o ;IaSJ'H/I‘{HLIM 1 0 0 Aatauk bubmmorexa IOK
TemnepaTypHblit https://m.edsoo.ru/00adbcb0
MpHU3HAKAM
IToHsiTHE O CKOPOCTU XUMHUYECKOU
7 peaxuu. HOHHI?FI/IG 0 TOMOTE€HHBIX 1 0 0 BuGmiorexa LIOK
https://m.edsoo.ru/00adbe9a
U TeTePOreHHBIX PEAKIUAX
[oHATHE 0 XUMUYIECKOM
8 paBHOBecud. DaKTOPbI, BIUIIOUINE 1 0 0 bubnmorexa LJOK

Ha CKOpPOCTb XHMHYECKOM peaknnun
X ITOJIOKEHUEC XUMHUYCCKOI'O

https://m.edsoo.ru/00adc28c
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paBHOBeCHUSA

9 OKHuCIUTENBHO- bubmuoreka LIOK
BOCCTaHOBHUTEIbHBIC PEAKIIUH https://m.edsoo.ru/00adcade
T .
10 ez)fzm S;IGKTPEHHTH%;KOZI ABire Odatuuk PH, gatumk bubauoreka LIOK
n Hnalnrn. CHUIJIBHBICE U CJIA0bI
8 L 3/1eKTPONPOBAHOCTU https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHbie ypaBHEHUS peaKIui bubmorexa LIOK
yp peak https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUIA Hdatuuk PH, gatumk bubauoreka LIOK
00 DIIEKTPOIUTHICCKOM 3N1€KTPONPOBAHOCTU https://m.edsoo.ru/00add5d8
JIACCOLIMALTIH
X N -
13 HMITHECKIE CBOHCT]Ea ZOHGH i JaTtumk PH, gatyumk bu6mmoreka IJOK
CBETE MPEICTABICHUH O
peit . 3/1eKTPONPOBAHOCTU https://m.edso00.ru/00add8hb2
AJIEKTPOTUTHICCKON TUCCOITHATTIH
. OaTtunk PH, gatumk bu6mmoreka IJOK
14 [TonsiTHE O THAPOIIH3E CONEH
3/71eKTPONPOBAHOCTU https://m.edsoo.ru/00add9d4
15 O0001IeHNE U CUCTEMAaTH3aIIHS bu6mmoreka IJOK
3HaHUR https://m.edsoo.ru/00addd12
IT Oorta Ne 1.
paKTiicckas pabora A2 OaTtunk PH, gatumk bu6mmoreka IJOK
16 «Pemrenre sKcIIepuMEeHTATBHBIX
3/71eKTPONPOBAHOCTH https://m.edsoo.ru/00addbfa
3a7a9»
KonTponsnas padora Ne2 mo Teme
17 «DNMeKTponuTHYECcKas bubmmoreka I[JOK
Jquccorranyst. XuMUIECKHe https://m.edsoo.ru/00addecO
pEeaKIuu B pacTBOpPax»
. O6mmas xape;cTepHcha ) BuGmiorexa LIOK
rajoreHoB. XMMUYCCKHE CBOMCTBA
https://m.edsoo.ru/00addfe2
Ha TIpuMepe XJiopa
19 XnopoBonopon. ConsHast KUCIOTA, Jatuunk PH, patumk bubmmoreka LIOK
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XHUMHUYCCKHEC CBOﬁCTBa, IMOJIyuCHuUC,
MNPpUMCHCHUC

3N1E€KTPONPOBAHOCTH

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

[IpakTuyeckas padora Ne 2 o

JaTtumk PH, patyumk

bubmauoreka LIOK

20 reme «lonyeriie COJ}’IHOP{ 371eKTPONPOBAHOCTH https://m.edsoo.ru/00ade348
KHCJIOTBI, U3y4EHUE €€ CBOWCTBY»
Brruncnenus o ABHCHUSIM
21 XUMHYECKUX peazﬁnﬁ €CJIU OJIMH brubmmorexa LIOK
’ https://m.edsoo.ru/00ade488
13 PEareHToB JaH B U30BITKE
29 OO1as XxapakTepuCTHKA bubmuoreka I[JOK
anemenToB VIA-Tpymmst https://m.edsoo.ru/00ade64a
AJoTpOIHbIe MOIU(UKALIMN
23 ceprl. Haxoxaenue ceprl u €€ bubmoreka [IOK
COEIMHEHUH B TIPHPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOMCTBA CEPBI
CepoBomoposa, cTpoeHue
24 (bnznqefxgei’ x:l\)/mqec;ne bubmmorexa IOK
. https://m.edsoo.ru/00ade802
CBOWCTBA
Oxenpt cepet. Ceprast kucaora, [atuuk PH, aatumk bubnuoreka ITOK
25 (hu3mIecKre B XUMUYIECKIE
. 3/71eKTPONPOBAHOCTH https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHNE
XUMUYECKHE PEeaKIlH, JIeKaIIre B
OCHOBE IPOMBIIIIIEHHOTO CIT0co0a
26 MOJIY4ECHHS CEPHOU KUCIIOTHL. bubmmoreka I[JOK
XUMHYECKOe 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYyXarolei cpeasl
COCIIMTHEHUSIMHU CEPBI
97 Brruucinenne MaccoBou 101U Bbubnuoreka IJOK
BBIXOJ1a TMPOIYKTa PEAKIHH https://m.edsoo.ru/00adec8a
28 OO1m1as xapaKTepucTHKa bubmmorexa LJOK

aneMeHToB VA-Tpymibl. A30T,

https://m.edsoo.ru/00adeeab
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pacrpocTpaHeHHUE B IPUPO/IE,
(hu3HUecKre U XUMHUYECKHIE
CBOICTBa

AMMHaK, ero GU3NIECKHE U

bubmauoreka LIOK

29 XUMHYECKHE CBOICTBA, OTyYeHHE https://m. eds0o.ru/00adf004
U [IPUMEHECHUE
30 THeIZf :Z?:;ﬁgifg;ijfaiaﬂo Hdatuuk PH, gatumk bubauoreka LIOK
5 ’ 5/1EKTPONPOBAHOCTM https://m.edsoo.ru/00adf180
H3Y4CHHUE er0 CBOMCTBY
31 A30THast KMCII0Ta, e€ (hu3nUYecKue Hdatuuk PH, gatumk bubauoreka LIOK
1 XUMHYECKHE CBONCTBA 3/71EeKTPONPOBAHOCTH https://m.edsoo.ru/00adf306
Hcnonp30BaHUE HUTPATOB M COJICH
AMMOHMNS B KA4YECTBEC
32 MUHEPAIBHBIX yJ00p SHHI. bubmmoreka LIOK
XuMHUECKOE 3arpsI3HEHIE https://m.edsoo.ru/00adf518
OKpY’Karolen cpepl
COC/IMHEHUSIMU a30Ta
dochop. Oxcua pochopa (V) u
33 (hocdopHas kuciora, GU3HIECKUEC OaTtumnk PH, gatumnk bubmmoreka [IOK
1 XUMHYECKHE CBOKMCTBA, 3/1EKTPONPOBAHOCTM https://m.edsoo.ru/00adf68a
MONMy4eHUE
Hcrionp3oBanue dpocdaToB B
34 KaueCcTBE MUHEPaIbHBIX bubmmoreka I[JOK
ymoOpenuii. 3arpsisHeHue https://m.edsoo.ru/00adfc20
IpUpOIHON cpeabl dhocharamu
Vraepon, pacipocTpaHeHUE B
35 an/IpI())zLiL (1;)1/1314131601516 u BrGmiorexa LIOK
’ - https://m.edsoo.ru/00adfd9c
XUMUYECKUE CBOUCTBA
Oxcuipt yrnepoz[a,vnx busnyueckue BuGmiorexa LIOK
36 1 XUMHYECKHE CBOWCTBA.

DKOJIOrH4YecKue HpO6J’IGMLI,

https://m.edsoo.ru/00adfebe
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CBsA3aHHBIC C OKCHJIOM YTJIEpOaa

(V)

JaTtumk PH, patymk

bubmauoreka LIOK

37 YTOMBRAS KHCIOTA 1 €€ comt 371eKTPONPOBAHOCTH https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o

38 teme "[lonydyeHue yriekucioro Odatuuk PH, gatumk bubmauoreka LIOK
rasza. KadecTBeHHas peakius Ha anekTponposoaHoctu |  https://m.edsoo.ru/00ae027e
KapOoHaAT-HOH"

HC BOHAYaJIbHBIC ITOHATHUS 06
39 Opf&HH‘IGCKHX BEIIECTBaxX Kak O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriiepoaa
40 Kpewmnwuii u ero coennHeHus Bubmiorexa LIOK
https://m.edsoo.ru/00ae080a
[paktndeckas padora Ne 5.

A1 Pemmenmne axcniepUMeHTaTBHBIX bubmmoreka [IOK
3a1a4 10 TeMe «BakHelime https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U MX COETHUHEHUSD)

Konrponsuas padora Ne3 o teme
42 «Ba;cll){eﬁmne EeMeTaHHLI 1 UX bubmorexa LIOK
https://m.edso0.ru/00ae0el8
COEIMHEHHUS»
OO6mrast XapaKTepUCTHKA
XUMHYECKHX DJIEMEHTOB —

43 MeTaIoB. MeTtajuinyueckas CBSI3b U AaTuYMK Bbubnuoreka IJOK
MeTaJIMYecKas KpUCTalTHYecKast anekTponposogHoctu | https://m.edsoo.ru/00ael03e
pemérka. @u3nyecKue CBOUCTBA
METAJLIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 ONEKTPOXUMUYECKHH PsifL BuGmorexa LIOK

. https://m.edso0.ru/00ael1156
HaMPSHKCHUI METaIIOB
45 OO6mue criocoOb! MOTyYeHUS Bubnuoreka IJOK
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MeTaiioB. CrinaBel. Beruncnenus
10 YPaBHEHUSAM XHUMUYECKUX
pEeaKLnii, €CIIM OMH U3 PEarcHTOB
COIEPKUT IIPUMECH

https://m.edsoo.ru/00ael156

46 [TonsiTue 0 KOPPO3UU METATIIOB brubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bubauoreka LIOK

47 Wlenorete MeTate: https:// m.edsi.ru/OanMbZ

48 OKcHITBI ¥ TUIPOKCUIBI HATPUS U bubauoreka LIOK

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

49 II{emouHO3eMENBHBIE METAJIIBI — bu6mmoreka IJOK

KaJIBIMH ¥ MarHUi https://m.edsoo.ru/00ae15e8

50 Baxneimme coeqnHEHUS KaJIbIIUI bubmorexa HOK
https://m.edso0.ru/00ae15e8

51 O606I]j€HI/IC W CHCTEMaTHU3aIIH

3HaHUH

59 JKéctkocTh BOABI M CITOCOOBI €6 bubmuoreka [IOK
YCTpaHEHHUsI https://m.eds00.ru/00ae1886

53 THeI;f: :?I;{;cc:z:czi?;:bi\i ?VI::OZ[BI bubmorexa HOK
& yerpanenis” https://m.edsoo.ru/00aelae8

. bubaunoreka IIOK
>4 AJOMHHHH https:// m.edscl)lo.rUIOan1064

55 AwmdoTrepHBIe CBOHCTBA OKCHIA H bubmmoreka I[JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64

bubmmoreka [IOK

= Keeso https:// m.edsc])_E).rUIOanldSG

57 Okcuibl, TUAPOKCUIBI U CONU bubmmoreka LIOK

xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CHCTEMATU3ALINA
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3HAHUNI

[IpakTuyeckas padora Ne 7.
Pemenue SKCIICPUMCHTAJIbHBIX

bubmauoreka LIOK

59 3aJ1a4 1o teMe «Baxuelmune 1 https://m.edsoo0.ru/00ae3de8
METaJlJIbl U UX COCAUHCHU S
Brruncnenus o YpaBHCHUAM
XUMHUYECKUX PEaKIUil, €CIu OAUH

60 W3 PeareHToB JIaH B U30BITKE UITH 1 bubmoreka [JOK
COJIEPIKUT MPUMecH. Buraucienus https://m.edso00.ru/00ael750
MAacCOBOM JI0JIM BbIX0JIa MPOAYKTa
peaKIuu

61 O06001IeHNE B CHCTEMATH3AITIS 1
3HAaHUHN
Kontponbhas padora Ne4 o Teme

62 «BaxxHelmme MeTaibl 1 uX 1
COCIMTHEHUS»

63 BemiecTBa 1 MmaTepuasl B 1 bubnuoreka ITOK
MOBCETHEBHO KM3HU YEIOBEKA https://m.edso00.ru/00ae3f50
XuMHIeCKOe 3arps3HeHIe bubmmoreka [IOK

64 . 1
OKPY’KAIOIIEH CPe/Ibl https://m.edso00.ru/00ae4270

65 Ponb xumum B penieHun 1 bubmmoreka [IOK
9KOJIOTMYECKHX IIPOOIIEM https://m.edso00.ru/00ae4270

66 PesepBHBIit ypok. O000IIEHNE T 1 bubmmoreka IJOK
CHCTEeMaTH3allNs 3HAHUIH https://m.edsoo.ru/00ae0d0a

67 PesepBHBIit ypok. O000IIEHNE T 1 bubmmoreka I[JOK
CHCTEeMaTH3allNs 3HAHUM https://m.edsoo.ru/00adb33c

68 PesepBHeIii ypok. O0o01menne u 1 bubnmorexa LJOK
CHCTEMATH3aIMs 3HAHUN https://m.edsoo.ru/00ad9ch?2

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKnoHepHOe
obmectBo «M3marenscTBo «IIpocBerieHne»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE

oburectBo «M3narenscTBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. T'abpuensn O. C., Bocko6oitnukosa H. I1., SlmykoBa A. B. HactonbpHast kHUTa yuutens.
Xumus. 8 ki1.: Metoanueckoe mocodue. - M.: JIpoda, 2021.

2. Tabpuensn O. C., SAmykoBa A. B. Terpaap aist 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
paoor. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. lNabpuensu, O. C. Metoanueckoe nocodue k yueonuky O. C. ["abpuensna «Xumus». 8
kiacce / O. C. I'abpuensn. — M. : lpocda, 2021. — 109.

4. T'abpuensH, O. C. Meroaudeckoe nmocoodue k yueonuky O. C. ['abpuensaa « Xumusi». 9
kinacc / O. C. I'abpuensn. — M. : Ipocda, 2021. — 108.

5. Xumus : rexonorudeckue kaptol Kk yaueOHuky O. C. 'abpuensna «Xumus. 8 kiaacey :
Mertoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHoorudeckue kapTol K yueOuuky O. C. ['abpuernsna « Xumust. 9 Kiacey :
Mmetoauueckoe nocodue / JI. U. Acanoa. — M. : [Ipoca, 2018

7. Xumus. 8 xi1.: KontponbsHbie U ipoBepouHble paboThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.

JaHHBIC
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NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» U callT 1y1s yuuTens «5 uay Ha ypoK XUMHK»
http://him.1september.ru Eaunas xomtekuus LIOP: [Ipenmerrnas KoyieKus « XUMHUs
http://school-collection.edu.ru/collection/chemistry EctecTBeHHOHayYHBIC SKCIIEPUMEHTHI:
xumusi. Komnekius Poccuiickoro o0mieo0pa3zoBaTeabsHOTO opTaia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukodepoBoit

http://www alhimik.ru Bcepoccuiickas onuMiaa mKOJIbHUKOB TI0 XUMUAU
http://chem.rusolymp.ru Opranndeckast XuMusi: SIESKTPOHHBIN YUeOHUK IS CpeaHEH
IIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: TEKTPOHHBIH yIeOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTEHK: XUAMHUS

http://www.chemistry.ru JlucraninoHHas OJIMMITHAIA 10 XUMUH: TEJIEKOMMYHUKAITHOHHBIH

00pa3zoBaTeNIbHBIN TPOCKT
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