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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHMS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX Opranuzanusx Poccuiickoit @eneparum.

[Iporpamma mo XuMuu Ja€T TpPEACTAaBICHHE O IIeNsAX, OOIIed crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHs OOYyJalOIUXCS CpPEACTBAMHU Y4EOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TIO pa3zeiaM M TeMaM IMpOrpaMMBbl TI0 XHMHH, OTIPEIENISIET KOJTNYeCTBEHHBIE
M KAYeCTBEHHBIC XapPAKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONMpeaessieT BOZMOXKXHOCTH TIPEMETa JUIs
peanu3anu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MporpamMmbl Ha
YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3ybTaTaM 00ydeHUs XUMUAN
Ha YypPOBHE IIeJied W3Yy4eHUs TpeIMeTa ¢ OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBHOM €MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALCHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B IMIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MPOOJIEM  YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumun:

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

BHOCHT BKJIaJ B (PJOPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEJIbHONM  Y4eOHOM  NEeATEIbHOCTH,  OKCIEPUMEHTAIbHBIX U
HCCIIEIOBATENIbCKUX YMEHMHM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1eATEIbHOCTH;

3HaKOMHUT €O CHeUU(UKON HAaydHOTO MBIIUICHHs, 3aKJIaIbIBACT OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAllOM B (hOpMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJaroLUXCs;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHU XMMHUHU 00€CHeuuBarOTCs crenu(pUKoil coaep:kaHus
y4eOHOTO TpeaMeTa, KOTOpBIM SIBISETCS MeJarorn4eckd aJarnTHPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroMMUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl 10 XMMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizyueHuro. ConepkaHHe CKIIAABIBACTCS M3 CHUCTEMbl MOHATHH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YE€HHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 AIIEKTPOIUTHIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCSI IOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYroMy,
BBIMIONTHAS (DYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJyYEHUSI U3y4aeMbIX BEILECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumuu
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYeOHBIX MpPEeIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyu u3ydeHnn XUMUHN TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YEJIOBEKAa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MTPU N3YUYEHUHU BEUIECTB U XUMUYECKUX PEAKIIHii, B
(GopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX IPUMEHEHUHM B Y4eOHO-
MI03HABATENbHON U y4eOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IPaBUi 0€3011acHOTO
oOpalleHus ¢ BeleCTBAMU B TIOBCEAHEBHOM KHU3HH.

IIpy u3ydeHuM XMMHMHM Ha ypOBHE OCHOBHOIO OOLIEro 0oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpENH TaKue 1EeJH, KakK:

— (hopMupOBaHHE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPUHATUIO PpELICHUH, CHocOOHOM ajanTupoBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4ecKkoe IpuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  JEATCIBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHu,
(OopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIBbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII ), IMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHOW U €CTeCTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpPA, UCHOJb3Yys 3HAHUS U
OMBIT, TOJYyYEHHbIE MPU H3YYEHUM XUMHH, MPUMEHATh MX IpPH pELIeHHH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aronMXCcsl TyMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS [IEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKM SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;



— pa3BUTHE MOTHBALIMU K O0y4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETIOBEYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouiIs U HAIIPAaBIECHHOCTH AaJbHEUIIETO 00yIeHHS.

OOmiee 4nciioO 4acoB, OTBEACHHBIX IS M3YYEHHs] XUMUHU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus, coctaBiseT 136 gacoB: B 8 kimacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XUMHUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK. Teima u
BemiecTBa. PU3MYECKHE CBOMCTBA BeElIECTB. ArperatHoe coctosiHue BemecTB. [loHsTue o
METOJ1aX MO3HaHUs B XuMuH. UncTsie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHUMBOJIBI XHMHUYECKHX DJIEMEHTOB.
[IpocThie U cnoKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTENBHAS MOJICKY IS pHAs
Macca. MaccoBast 10J1s1 XHMHYECKOTO 3JIEMEHTA B COCIMHCHUH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Trl mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusznyeckue M XUMUYECKHE SIBJICHHUS. XUMHUYECKas peakiuus U e€ MpU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKEeHUs, 3aMeIeHsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmIiaMi pabOThl B JIaOOpaTOpuu M MpuUéMamu
oOparenus ¢ J1abopaTopHbIM OOOpPYIOBAHWEM, M3YUYCHHE U ONMUCAHWE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOeHNE (PU3NYECKUX (TIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIMs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCIOTOM) sIBJICHUH, HAOII0/IeHNE
U ONHCAaHME TMPU3HAKOB TMPOTEKaHMsS] XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM comu meam (II), m3ydeHme crmocoOoB
paszesieHusi CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BbINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadus, MpOBEIEHHWE OUYMUCTKA TMOBAPEHHOM COJM, HaONIOJIECHUE U OIHCAaHUE
pE3yNbTAaTOB MPOBEACHHUS OIbITa, HUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHHe
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — 3ieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJga B Jaboparopud u
npoMeblieHHocTH. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomnHas MoaubUKanus
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHYECKUE YPaBHEHHS, SK30- U
SHIAOTEPMHUUYECKHE peakiuu. TOIIMBO: Yroib M MeETaH. 3arps3HEHUE BO31yXa, YCUJIEHUE
MapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoJa B IMPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTsr u conu.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeUIECTBAa B
pactBope. XumMudeckue cBoWcTBa BoJbl. OcHOBaHMs. PoJjib pacTBOPOB B MPUPOJE U B JKU3HU



yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJIHBIX Boja. OXxpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeamneHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
cojieoOpa3ymomie (0OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyrone. Homenknarypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccuduraruss ocCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUS.
Homenknarypa ocHoBanmil. Pu3MUEeCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBAHM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKre U XUMHUYSCKUE
cBoicTBa KUCHOT. P aktuBHocT MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®@uznueckue U XUMUYecKHe cBoicTBa coieil. [lomyuenue
COJIEH.

['eneTnyeckas CBsI3b MEXK/Y KIaCCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJICHNE COJIep)KaHus KUCIOpoJia B BO3AYyXe, MMOIydYeHUue, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJCHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM W YCJIOBHS BO3HMKHOBEHHWS W MPEKPAIICHUS TOpeHUs (TMoXKapa), 03HAKOMJICHUE C
oOpasraMu OKCHJIOB W OIHMCAHWE WX CBOWMCTB, MOJy4eHHE, cOOWpaHue, pacro3HaBaHHE U
M3y4deHue CBOWCTB BOJOpoaa (TopeHue), B3aumMojeicTtBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPHAIOB), HAOMIOIEHHE 00pA3IOB BEIIECTB KOJIUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C Pa3IMYHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aUMO/JICHCTBUE BOABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATEpPUANIOB), UCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuzma meau (II) ¢ pactBopom cepHOM KHCIOTHI, KHCIOT C MeETaUlaMH,
peakuuii HeWTpaau3aluM, IOJYYEHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepumoaunyeckasi cucrema xummuuyeckux djemenros JI. WU.
MenpgesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMUKA XUMHYECKUX dleMeHToB. [loHstHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THIPOKCU/IBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osiemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBbI
xumuyeckux snemeHToB JI. WM. MenneneeBa. llepuonst u rpynnbl. duszmdeckuil cMbICa
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sanep. HM3otombl. nektpoHsl. CtpoeHHe
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHUX dNIeMeHTOB [leproIudyeckoii CUCTeMbI
J. W. MenneneeBa. XapakTepUCTUKAa XHMHUUYECKOTO 3JJIEMEHTA IO €ro IOJIOKEHUIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHUS pPaauyca aTOMOB XUMHUUYECKHUX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.



3nauenue [leproanyeckoro 3akona u Ileprogudyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (monstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENIbHBIE  peakiuu. [Iporecchl
OKHCJICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMHU KHUCJIOT M IIEJ0YEH, MPOBEICHUE OIBITOB, WTIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (rOpeHre, peakiiuy pa3ioKeHHs], COCTUHEHU).

Meostcnpeomemmoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSA3EH MPH M3yUYEHUH XUMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIOJb30BaHME KaK OOIIUX E€CTECTBEHHO--HAYYHBIX TOHATHH, TaK W TMOHSTHIM,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKIIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHATHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccuukanus,  MEePUOTUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHHUE, MOJICITb, SIBJICHUE.

dusmka: Marepus, arToMm, D3JEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYECKUIN 3apsiji, BEIIEeCTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEIECTBa, a3, (PU3WYECKHE BEIUYHMHBI, CIMHHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIus

[lepuonuueckuii 3akoH. Ilepuomuueckas cuctemMa XuMHUecKuX dyemeHTtoB J[. U.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBONCTB XHUMHYECKHX
JJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallvs, KalblMsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 1JIeMeHTOB B [lepuoanueckoil cucteMe u CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3H. THUIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPUCTAUIMYECKOW PEHETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COCAMHEHUMN, MeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIUil M0 pa3lIWYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TemIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 1O OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBeCHMH. DaKTOphl, BIMSIOLIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCAUTENBPHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCTIOJIb30BAaHIUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON NUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoiIuThl. Katnonsl,
aHUOHBI. MeXaHHM3M J[HCCOIMAllMM BEUIECTB C pa3jIMYHbIMM BHUJIAMU XUMUYECKOM CBSA3H.
Crenens aucconpanyy. CUIIbHBIE U CJIa0bIE JIEKTPOJIUTHI.

Peakuuu moHHOro ooMeHa. YciaoBHs NMPOTEKaHUsl pPeaKklUUid 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.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUECKOM peakuuu OT BO3JCHCTBHUS pa3IUUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLEcca AUCCOLUALMU
KHUCJIOT, Iejoyedl MU cojieil (BO3MOKHO MCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX TMpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJEJIEHWE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHHe, peakluu pas3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IMOMOIIbI0O KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pellIeHre SKCIepUMEHTaIbHbIX 3a/1a4.

HemeraJjibl M MX COeIUHEHHA

OOmiast xapakTepucTuka rainoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBIX BELIECTB — TaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopona. ComnsHas KHCIOTa, XWUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleficTBre xjopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YesIoBeKa. Baxknenue Xiaopuisl
U UX HaXO0XICHHE B IIPUPOJIE.

O6mras xapaktepuctuka 3neMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HUKALMU KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoiicTBa. OKcHIbl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3NYECKHEe M XMMHMUYECKHE CBOMCTBa
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUy,
JeKallie B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioThl. [IpuMenenue
cepHOi kucaoThl. CoaM CepHOM KMCIOThI, KaUeCTBEHHAsl peakuys Ha cyiabgaT-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoAe. XHMHMUYECKOE 3arpsA3HEHUE OKpYXKalolleW Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENEeHM OKHCIeHUsA. A30T, pacHpoCTpaHEHHWEe B Npupojae, (Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMHUYECKUe
CBOICTBA, MoyyueHue U npuMenenne. Coinnu aMMOHUS, UX (U3NYECKHE U XMMHUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuMsi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cneuupuyeckue). Vcnonap3oBaHue HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COSAMHCHUSIMH a30Ta (KUCIOTHBIE
JOX/W, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, ammoTponHbie MOoAUDUKAIUU
dochopa, duznuyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u pochopnas kuciora,
¢u3nyeckue M XMUMHYECKHE CBOICTBa, mosyudeHue. Vcnosnp3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUH.

OO6mass xapakrepuctuka 31eMeHTOB I[VA-rpynnel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIEe CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupojie, pu3ndecKkre U XUMHYECKHUe cBorcTBa. Ancopouus. KpyroBopoT yriiepoaa B mpupo/ie.
Oxcuppl yriaepoaa, ux pU3NYECKHE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIydeHHE W TIPUMEHEHHEe. DKOJIOTUYECKHEe MPOoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUI0TEe3a IJ100aJbHOTO MOTEIUIEHUs KJIMMAaTa, MapHUKOBBIN 3QQeKT. YroybHas KUCIIOTa U €€
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHWE U NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035UCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COEIUHEHMSX yIiiepoja
(MeraH, 9TaH, OSTWUJIEH, alleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHass Kuciorta). IIpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE M MPHUMEHEHHUE.
Coenmunenus kpemHuss B mnpupoge. OOmwme mnpeacraBieHuss o6 okcume kpemuus (IV) wm
KpeMHHEBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MacHOTO UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3y4yeHue oO0pa3lOB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IIPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKAHMs, OIbITHI,
oTpaxaromue (U3NYecKue U XMMUYECKHEe CBOMCTBA TajJOr€HOB M MX COEIUHEHHUI (BO3MOXKHO
HCI0JIb30BAHME BHUICOMATEPHANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaIOTeHUIOB),
O3HaKOMJIeHHE C oOpa3uamMu cepbl W €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BUJICOMATEpUANIOB), HAOMIOJEHHE IMpolecca OOYriuMBaHUsA — caxapa IoJ  JACHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, H3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHOMN CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOH peakuuu Ha cynb(arT-uoH U HaONIoeHue MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOWCTBaMHU a30Ta, docdopa M MX COCTUHEHHI
(BO3MOKHO HCIIOJIB30BaHUE BHAEOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYCHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCIOJb30BAHUE BUAECOMATEPHUAIOB), M3yUYE€HHE MOJeNell KPUCTAIIMUECKUX PEIETOK anMasa,
rpaputa, ¢ymiepeHa, O3HAKOMJIEHHME C NPOLECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTMBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTUBOrasa, MojiydeHue, cooupanue, pacrno3HaBaHHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kKapOoOHAT U
CHJIMKAT-UOHBl M M3y4Y€HHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C MPOJyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PELICHHE IKCIEPUMEHTANbHBIX 3a7ay 1o Teme «Baxuelmne
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepHCTUKa XWMHUYECKUX DOJEMEHTOB — METAUIOB HAa OCHOBAaHWHM WX
noJioxkenusd B [lepuoanueckoi cucreme xumuuyeckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBS3b M METAIMYECKas KpUCTAJUIMYeCKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HaNpsHKeHUH MeTauioB. DU3MYECKHE U XUMHUYECKUE
cBoiicTBa MeTtauioB. OOmue crnocoObl MojiydeHusi MeTauioB. [loHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CIuiaBsl (CTajb, 4YyryH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILIEHHOCTH.

[[lerounble MeTauIbL: TIOJI0KEeHUE B [leproinueckol cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupone. OU3nUecKue U XUMUYECKUE
cBOMCTBa (Ha mpumepe HaTpus U Kayusi). OKCUIBI ¥ THAPOKCUIBI HATPHS U Kanus. [Ipumenenue
[IEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[lenoyHO3eMENbHBIE METAJIBI MAarHUM W KalbLMil: moJioxkeHue B [lepuoaumyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znueckue U XMMUYECKHE CBOMCTBA MarHus U Kalblusa. BakHeillmme coearHeHus
Kanpus (OKCHII, TUAPOKCU], coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMHUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaXxOXKJICHHE B Npupojie. Puznueckrue U XUMHUYECKHUE CBOMCTBA
ATFOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckor cucrteme xumuyeckux i3nementos [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. Ousnueckue u XMMHUIECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuabpl U conu xene3a (II) m xemesa (III), ux cocras, cBolicTBa u
MTOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIGHHE C O0O0pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3Yy4YEHHE pEe3yJIbTaTOB KOPPO3WM METAJUIOB (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOU (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlEccCa TOPEHUS JKele3a B
KHCTopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alIOMUHUS, LUHKA, *kene3a (II) u xenesza
(II1), memu (I1), HaGmroeHKEe W OTMCAHWE MPOIIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATPHS,
Kalusi U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCeI0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTFOMUHUS U TMIPOKCUA LIMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3aa4 110
TeMme «BaxkHelilne MeTajlyibl U UX COCTMHEHUSD.

X¥MHUSA U OKpYKAaIIas cpexa

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. bezonmacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momMoImipb Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKOoe 3arpsi3HEHHE OKpYKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CTIaBbl METAJIOB, MTOJTMMEPHBIE MAaTEpUaJIbl).

Mesicnpeomemmnuoie céazu

Peanuzamust MexXnpeAMETHBIX CBA3EH NMPU M3YUYEHUHM XMMUU B 9 Kilacce OCYyLIECTBIIAETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TruUmoresa, 3aKOH, TEOpus,
aHanM3,  CHHTEe3,  Kiaccuukamusi,  NEepHOJUYHOCTh,  HAONIONEHHWE,  AKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEeKT, TEXHOIOTHS, MaTepPHUaIbI.

dus3uKa: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIUJ, W30TOIbI,
PaaMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKHM 3apsj], MPOBOJAHMKH, IOJYIPOBOJHHKH,
IMAIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, PacTBOPUMOCTh, KPUCTALIMYCCKAs PEMIETKA, CIUIABbl, (U3MYECKUE BEIHMYUHBI,
€IMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢oTtocunTes, npixanue, Omocdepa, PKOCHUCTEMa, MUHEpaJbHBIC YIOOpEeHUs,
MUKPOSJICMECHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpaabl, TOpPHBIE TOPOJbBI, IOJE3HBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOH JCSITEILHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMU, MPUHSATHIMA B OOIIECTBE MpaBWIAMH U HOPMaMH IOBEACHHS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINHN O0yIaTOIIXCS.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3WUTHBHBIX IIEHHOCTHBIX OPHEHTAIIMH M PACIIMpPEHHUE OIBITA JICATSIBHOCTH Ha €6
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICJTUIO, TIOHMMAHHS 3HAYCHUS XWUMHYECKOW HAyKH B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW WH(GOpPMAIIUEH O TEPEIOBBIX JOCTHIKEHUSAX U OTKPBITHIX
MHPOBOW M OTEUECTBEHHOW XWMHUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 oOlIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHUSI O CONMAIBHBIX HOPMAax M IPaBWIAX MEKIUYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE, KOMMYHHUKAaTHBHON KOMIIETCHTHOCTH B 0OIIECTBEHHO TIOJIC3HOM,
yueOHO-HCCIeI0BAaTEIbCKOM, TBOPYECKOM M JAPYruX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JESATENILHOCTH MPU BBHIMOJTHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a7ad,
BBITIOJIHEHUM XUMHUYECKHX DSKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAaHHUIO ¥ B3aMMOTIOMOINM B Mpoliecce 3TOM y4eOHOM AesaTeIbHOCTH, TOTOBHOCTH
OIICHHBAaTh CBOE IOBEJIEHUE U TOCTYNKH CBOUX TOBAapHINEH C MO3UIMH HPABCTBEHHBIX U
MIPaBOBBIX HOPM € YYETOM OCO3HAHHMSI TOCIIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHUSA:

MHUPOBO33PEHUYECKUE  MPEJICTaBICHHUS O  BEIIECTBE W  XUMHUYECKOHW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTABISAIOIINE OCHOBY IS
MOHUMAaHMS  CYUIHOCTH HAyYHOW KapTHMHBI MHpa, [peacTaBieHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS MPHUPOIbI, B3aUMOCBA3SIX YeJIOBEKa C MPUPOJHON Cpenoid, o posin
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHBBI, HANpPaBJICHHbIC HA MOJyY€HHE HOBBIX 3HAHUN IO XHUMHH,
HeoOXonuMble 71 OOBACHEHUs HaONIOaeMBbIX TMPOIECCOB U SBJICHUM, IMO3HABATEILHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYIIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON PabOThHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpPaTypOl, JOCTYIHBIMU TEXHHUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

HMHTEpeC K OOYy4eHHI0 M TMO3HAHUIO, JH0003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUIO, TPOEKTHOW U HCCIEAOBATEIbCKON NEATENHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS 0Oy4YeHHUsI B JajbHEHIIEM;

4) dopMupoBaHuSs KYJIbTYPHI 310POBbS:

OCO3HAHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTaHOBKH Ha 3JI0pOBBIM 00pa3 >KW3HHM, OCO3HAHHME TOCIEACTBHA M HEMPHUITHE BPETHBIX
MpUBBIUEK (YHOTPEONECHUSI aJIKOTOJsl, HAPKOTHKOB, KYypEHHUs), HEOOXOAUMOCTH COOIIOACHHUS



mpaBwI 0€30MacCHOCTH MPH OOpAIEHUU C XUMHUYECKMMHU BEIIECTBAMU B OBITY W peabHOUI
KU3HU;

5) TpyA0BOr0 BOCIMTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCHI U TPyAa pa3InIHOrO Poja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYIOBOM JEATEIHHOCTH, B TOM UHCIE HAa OCHOBE MPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHUH, OCO3HAHHBIM BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4E€TOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpodecCHOHAIbHON AEATEIEHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) PKO0JIOrN4eCKOro BOCIIUTAHHUSA:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAHWE IIEHHOCTH 3JI0POBOrO0 M Oe30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIOJICHUS TIPaBUJI O€30TIaCHOTO MOBEICHUS TTpU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIHMSX, YTPOKAIOIINX 3JJ0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, TMOJydaeMble TPU W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOi, JJIsl TOBBIIIECHUS] YPOBHS SKOJOTHYECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTel MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe meramnpeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYMMblE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNOoTe3a, (akT, cUCcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTaBICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U YHUBEpcalbHble ydeOHbIe NEHCTBUS (IMI0O3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryISTUBHBIC), KOTOPbIE OOECHEeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHHUIO M OCYLIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBus:

YMEHUSl MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMMHUYECKHX MOHATHH  (BBIIEIATH WX XapaKTEpHbIE IMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIONIb30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAHUS M KPUTEpUU s Kiaccuuxamuu
XUMHUYECKUX BEIIECTB M XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUYMHHO-CIIEICTBEHHbIE CBSI3H
MeXAy 00BEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIC, 1€ TyKTUBHbIE,
10 aHAJIOTUH ), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIE U METalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XHUMHH, MPEoOpPa3oBbIBaTh IIHPOKO
MpUMEHsIeMble B XUMHH MOJIeJIbHbIEC MPEICTaBICHUS — XHUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHnd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIC MPU3HAKK H3Yy4ae€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEaKIHid, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B U3y4aeMbIX MPOLECCAX U SABICHUSIX.

ba3zoBble ucciaenoBare/ibCKue 1eHCTBUA:



YMEHHUE HUCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTAa MO3HAHUSA, a
TaKke B KadecTBE OCHOBBI [UIA (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJA0M MpOIecca, CAMOCTOSTEIFHO MPOTHO3UPOBATH €TO
pe3ynbTatr, (GopMyIHpoBaTh OOOOIICHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHU€E BbIOMpPATh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh HH()OPMALIUIO PA3INYHBIX BUIOB
1 (OpM MIpeICTaBICHUS, TOTyIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMyJISIpHAs JINTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPaBOYHbIE TMOcoOus, pecypcsl HHTepHeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh Pa3JIMIHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JUTS BRITIOJTHEHUS YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUIA, MPHOOpPETeHHE OIbITa B OOJACTH WCIOJIb30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KyJIbTYpPOi aKTHBHOTO WCIIOB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYI0 (OpMy TIpeACTaBICHUS
nHGOpPMAIIMY W WILTIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3HPOBATH B Ipollecce y4eOHOW W WMCCIenoBaTeIbCKOU
JEeSATeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJ€ Auasiora W (WJIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI TIPECTABIATh NMOJyYeHHbIE PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTALMI0 pe3YJIbTaTOB BBIMOJHEHUS XUMHYECKOIO
JKCIepUMEHTa (J1abopaTOPHOTO OTBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4eOHOTO MMPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENILHOUN U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH IpPU PEIICHWH BO3HHUKAIOUIMX HpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHAIIHMS COBMECTHBIX JACHCTBHIM, ONpeAeNeHuEe KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJIbHbIEe YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNu JeSITeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTH, BBIOMpATH
HauOosiee APQPEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTeJIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WJIM KOPPEKTUPOBATH MPENJIOKEHHBIM AITOPUTM JEHCTBUI NpuU
BBIMIOJIHEHUM 33JaHUN € y4€TOM TMOJIydYeHHMsS HOBBIX 3HAHHMH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpeJiaraéMble B YCIIOBUH 33 JaHUH.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEpIKaHus,
YCTaHOBJICHHOTO JaHHOHM (enepanbHON pabouell MporpamMMmol, BBIJIENSAIOT: OCBOCHHBIE



oOy4aromMMHUCsT Hay4YHbIe 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBHM, CHEHU(PHUECKHE IS
IpeaMeTHON o0macTi «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIPETALNY, IPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSITHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAS U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTENIbHAs aTOMHash W MOJICKYJspHAas macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATETHFHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast PEaKIIHs, KJIacCupUKaIus
peaKIyii: peakiy COSAMHEHUS, PEAKIINK PA3JI0KEHHUs, PEaKI[UU 3aMEIICHUs, PEaKIIUH
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siApo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aToMHas OpOWTa b, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBs3b, MOHHAS CBsI3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH JTH
TIOHSTHUS MPH OTMIMCAHUU BEIIECTB U UX MPEBPAIECHUH;

WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJIsi COCTaBIIeHHs (OpMyJT BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUI;

OTIPENeTsATh BaJECHTHOCTh AaTOMOB DJJIEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHJ XUMHYECKOW CBS3H
(KoBajIeHTHAsl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuogmyeckoro 3akona [[. M. MenneneeBa: JeMOHCTPUPOBATH
INIOHMMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nojoxenus B Ilepmoanueckoil cucTeME, 3aKOHOB COXpPAHEHUs MacChl BEULIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapakTepuzoBaTh TabmuuHyo ¢opmy Ilepuoanueckoit cuCTEeMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATHUS «IJaBHas moarpymnmna (A-rpymmna)y u
«mmoboynass mnoarpymnna (b-rpymma)», maneie U OOJbIIME MEPUOMbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnune «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsija sAapa, OOIIee YHCIO JJIEKTPOHOB H
pacnpeseneHue uxX mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE SJIE€MEHThI, HEOPraHUYECKHUE BEIIEeCTBA, XUMUUYECKUE
peakiuu (10 YKUCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHWCAHME MpUMEpaMu  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX Ka4€CTBEHHOTO COCTaBa,
BO3MOKHOCTH TPOTEKAHUSI XUMUYECKUX MPEBPALIEHUH B Pa3IUYHBIX YCIOBUSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1o (opMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIEeCTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOMN PEaKIUu;



MPUMEHSITh OCHOBHBIC OTIEPAllMU MBICIUTEIILHON NESATeIbHOCTH — aHAIW3 M CHHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIUIO, KIacCU(DUKAIMIO, BBISBICHUE TPUYUHHO-
-CJIEICTBEHHBIX CBS3€H — IJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUI,
€CTECTBEHHO-HAyYHbIE ~ METOJbl  IO3HAHUS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (peabHbII U MBICIIEHHBI);

ClIeIOBaTh MpPaBWJIAM TIOJB30BAHUS XMUMHYECKOW TIMOCYyIOoM W  J1abOpaTopHBIM
o0opy/OBaHMEM, a TaKXKe IMpaBWIaM OOpAIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHUI0 Ta3000pa3HBIX BEIICCTB (BOJOPOJAa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACO3HABAHHUIO PACTBOPOB IENOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakmyc, PpeHosdTaaenH, METUIIOPaHK U JPyTue).

K xoniy obydyenust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, [IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] TUCCOLMAIMUS, peakUuu HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKas CBS3b
(xoBaJleHTHAsi, WOHHAs, METAJUIMYECKas), KpUCTAUIMYEeCKas pemeETKka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKLIMH, MPEIesIbHO JOIycTUMast
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATH 3TH
MOHATHUS NPU OIMCAHUY BEILECTB U UX NPEBPALCHUH;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBieHUS (OpMya BeLECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

ONpeNeNaTh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKUX OJIIEMEHTOB B
COEJIMHEHUSAX PAa3JINYHOTO COCTaBa, IPUHAAJIECKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIaccy COEAMHEHHWH 1o ¢opmynaMm, BUA XMMHUYECKOHW CBs3M (KOBaJICHTHAs, MOHHas,
MeTaJUIMYecKas) B HEOPraHMYECKUX COEIUHEHUAX, 3apsij HOHAa M0 XUMHYECKOH
¢dopmyre, Xxapakrep cpelbl B BOJHBIX PAacTBOpax HEOPraHMYECKUX COEIUHEHUH, TUI
KPUCTANINYECKOH peléTKH KOHKPETHOTO BEIECTBA;

packpeiBath cMbica Ileproanueckoro 3akoHa J[. . MenneneeBa u 1eMOHCTPUPOBATh
€ro IOHMMAaHUE: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuonnueckoii
CHCTEMBbl XMMMYECKHMX 3JEMEHTOB: pa3iuuyaTh MOHATHUSA «IJ1aBHas noarpynmna (A-
rpynna)» M «mnoboyHas mnoxarpynna (b-rpynma)», manble u GonblIMe MEPUOJBI,
COOTHOCUTh 0003HaueHMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMHM XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHMX 3JIEMEHTOB (COCTaB U
3apsia si/ipa, o0Iee YUCIo MEKTPOHOB M PACHPEENICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IpEJesiax MaJbIX MEPUOJOB U TTaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMPOBATh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy YYAaCTBYIOIIMX B PEAKIUH BEIHIECTB, MO TEIJIOBOMY
3 dexTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHenu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPK/Iasi OMMCAHUE TIPUMEPAMH MOJIEKYISIPHBIX U
WOHHBIX YPAaBHCHHI COOTBETCTBYIONIUX XUMUYECCKUX PEAKIUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMALIMU KUCIIOT, IIEI0YEH U COJIEH,
MIOJIHBIC ¥ COKpAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOJATBEPXKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBSI3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEUIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIeMEHTa 10 (popMysie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMUYIECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIIOJIb30BAHMS XHUMHYECKOW TIOCYIOH ©  J1ab0opaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe IMpaBHJa OOpAaIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO Ta3a);

MIPOBOJIUTH PEAKIMH, TMOATBEP)KIAIOINE KaUYeCTBEHHbIN COCTaB Pa3IUYHBIX BEIIECTB:
pacro3HaBaTh OTMBITHBIM TYTEM XJIOPHUA-, OpomMuA-, HOAUA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMYECKUX BEIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENBHON AEITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJIEIHpPOBaHHeE,
SKCIEPUMEHT (peabHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bceero Konrpoakunie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHUYeCKHE TOHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK
MPaKTUYECKON JesITeTbHOCTU https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHMSX https://m.edsoo.ru/7f4183%7¢c
24 OCHOBHBIE KJIaCcChl 1 | | bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7{41837¢
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumuiyeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U
IIepuoanueckas cucrema

bu6mmoreka [{OK
3.1 XHMUHCCKHX dieMenToB . 1 7 https://m.edsoo.ru/7f41837¢
Memnnene-eBa. CTpoeHue
aToma
XumMu4deckas CBS3b. Bubmiorexa [OK
3.2 OxuemmuTensro- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNN
bubmmoreka [{OK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837¢
bu6moreka [IOK
PezepBHoe Bpemst 3 https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHUE U yriyOrieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. bubmuorexa [JOK
1.3 8 1 1
XUMUYECKUE pPeaKlui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 | bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
o | oo e 6
' PyHibL. 4P https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
23 snewertron VApynm, Asor, dochopunx |7 | Bumore LOK
' DYIHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
06
» as xapeil\chszcha X;/IIMI/I‘ICCKI/IX . 1 , BuGmmorexa [OK
. JIEMEHTOB -TpyMMbL. YT u
IeMe VO by POt https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

3.1 06 i 4 bubnuoreka [IOK
| T TR TR https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJJIBI U UX COCAMHCHU S httpsz//m.edsoofu/7f4la636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B 3 bubmorexa [IOK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA httDS://m.edSOO.ru/7f4l 636
Hroro no pazneny 3
p 3 bu6moreka [IOK
PRI https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
| [Ipenmer xumuu. Poss xumun B | bubmmorekxa [{OK
YKU3HU YesoBeka. Tera u BemecTra https://m.edsoo.ru/ff0d210c
) ITonsaTtue o MeTo1ax MO3HAHUS B | bubmmoreka [{OK
XUMHAH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bu6mmoreka [IOK
pasneneHus cMece https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c&
OYHMCTKH TIOBAPCHHOU COJIH)»
6 ATOMBI U MOJIEKYJIbI 1 bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie 1 crnoXKHBIE BElECTBA 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubnmorexa HOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa 1 bubmuoreka [JOK




BeIecTB. XuMuueckas hopmyia.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

3JIEMEHTOB
1 OTHocuTeNBHAS aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
dJIEeMEHTa B COCTMHCHUHT https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YpaBHECHHUSI https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA MO ypaBHeHI/I;nv; bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanus XxuMmuaeckux
18 peaKuHI(“f (co:ﬂI/IHeHI/IH, pa3yIoKEHHUs, bubmmorexa LIOK
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKIOIEINUCT. O6og1;lleHne u bubmmorexa [OK
R https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bu6nuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCIICHUS, bubmmorexa LIOK
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CrocoObl MONYYCHHS KHCIIOPOJia B
23 nabopaTopuu ZIqHPOMI)IHIJIerHOI::TI/I. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YpaBHEHHH, SK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKITHIX
TommuBo (HedTh, yroias U METaH).
25 3arp${3HeIEHeq])30321§rxa, CIocoObI c)ero Bubnuorexa LOK
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 mo Teme
26 «l?lonyquHe " I():06I/IpaHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €TO CBONUCTBY»
7 Boaopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 ®Ou3ndecKnue U XMMHUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bojiopoja. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIIOTaX U COJISIX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme BuGmoreka LIOK
31 «ITonmyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00b€Ma, KOJIMYECTBa
33 BEILIECTBA rasa 1o e€ro u3BECTHOMY bubmmorexa LOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 10
34 YPaBHEHUIO PEAKIIUH HA OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B
35 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 bubmuorexa [JOK
MHMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacpbnnenssie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTBopbl. MaccoBas 10Jis BEIecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckast padota Ne 5 o Teme
«IIpurotoBneHue pacTBOPOB ¢ bubmuoreka [JOK
38 .. . N
onpeaesEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas padora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiaccudUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XuMHUYECKHE CBOMCTBA
41 KI/ICJ‘I}:ITHLIX OCHOBHBIX U Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHE CBONCTBA bubmmoreka [IOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukarus, bu6mmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
46 . oco((S P i )e ZE . bubmmoreka [{OK
I bl MIOJYYCHUS, XUMUYCCKU
c v https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIAaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eneTnueckas cBsi3b MEX
43 acca cODrAMITCC Y bu6mmoreka [IOK
KJI MH HEOPraHUYECKUX
0P https://m.eds00.ru/00ad9a50
COCTMHEHU N
49 O06o001IeHNEe U CHCTEMAaTH3aIIHS bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonTpoibHas padora Ne3 1o Teme
50 "0 P P bu6mnorexa LIOK
CHOBHBIE KJIaCChl HEOPTaHUYECKHUX
o p https://m.edsoo.ru/00ad9ela
COCTMHEHUH
[TepBbie MONBITKH KIacCUpUKAITIN
51 P 1(1; H bubnuoreka [JOK
XUMHUYECKUX AJIeMEHTOB. [loHATHE O
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
Ilepuoanueckuii 3ak0H U
pHOA bu6mmoreka [JOK
52 [lepuoaunueckas cucrtema

XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00adaS2c




Meunpeneena

53 [lepuopl, rpymIibl, NOATPYIIIBI bubmmorexa LIOK
https://m.edsoo.ru/00adaS2c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 060J10qel<v BuGorexa LOK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. Menpeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[lepuoauueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. 1. bubmuorexa [JOK
N. MenneneeB — y4u€HbIi, IeAaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuoreka [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsizb bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMu4ueckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas bubnunoreka [JOK
XUMHUUECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTIEHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adb076




bubmuoreka [JOK

64 OKHCIIMTEIN M BOCCTAHOBUTEIIN 1 hittps://m.edsoo.ru/00adb076
55 | Copponme st Somemseotmn ! Bnmmorexs [1OK
CBA3Ey https://m.edsoo.ru/00adb486
66 PezepBHbIit ypok. O0o0IICHNE U | bubnuorexa [JOK
cHcTeMaTH3aIlis 3HaAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IeHNE 1 | bubnnorexa [JOK
cHcTeMaTH3aIls 3HaAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cHCTeMaTH3allis 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.
| [Tepuoanueckas cuctema | bubnuoreka [JOK
XUMUYECKUX dieMeHToB J[. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 N P 1 bubmuorexa [JOK
CBOWCTB XUMUYECKUX DJIEMEHTOB
. https://m.edsoo.ru/00adb6bb
MIEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
3 1
HEOPraHMYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBS3U U THIIEI | bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme
5 «IToBTOpeHue u yriayoiaeHue | |
3HaHUH OCHOBHBIX pa3/iesioB Kypca
8 Kiacca»
Knaccudukanus XuMuaeckux bu6mmoreka [JOK
6 . 1
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM
7 H P | bubmuoreka [JOK
eakiuu. [IoHSITHE O TOMOTCHHBIX U
peaxt https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHE O XUMUYECKOM
2 o | bubmuoreka [JOK
aBHOBecuH. DaKTOPBI, BIUSIIONINE
p P . o https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKOU PEaKIINH




1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBeECHs
OKHCIUTENTHHO- bubnuorexa [JOK
9
BOCCTaHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTHUECCKON
10 ,[[I/ICSOIII/IaIII/II/I?CI/IJILHI)IG U ciia0bie bubmmorexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUsI peaKIUil Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JIMCCOIMAITAN
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubmorera [IOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsiTue o ruapoIU3e coieit bubmorera [IOK
https://m.edsoo.ru/00add9d4
s O06o001IeHNEe U CHCTEMAaTH3aIIHS bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/00addd12
y [IpakTuueckas pabora Ne 1. BuGmoreka LIOK
«Pereiie SKCMepHMEHTATLHEIX https://m.edsoo.ru/00addbfa
3a/1a49»
KounTtponbnas padora Ne2 mo teme
17 «OIIEKTpOJINTHYECKAs bu6nuoreka [IOK
JAcconranus. XMMUYECKHE https://m.edsoo.ru/00addecO
peakIu B pacTBOPAX»
18 OO1as XxapakTepucTUKa raJloreHoB. bubnunoreka [JOK




XUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa

https://m.edsoo.ru/00addfe2

Xnoposojopoa. CossiHast KUCIIOTA,

19 €CKHeE CBOICTBA, [OJIyYCHUE bubmorexa HOK
XUMHYECKHE CBOMCTBA, ITOIyUYEHHE,
ye https://m.edsoo.ru/00ade104
MIPUMCHCHHE
ITpaxTryeckas padora Ne 2 o Teme
20 <<1]?Io eHue cop OM KHCJIO bubmorexa HOK
JIYYEHHE COJITHOMN KUCIIOTHI,
yi . N https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berunciaenus 1o ypaBHEHUAM

21 o eayp oo O bubmmorekxa [{OK

XUMHYECKUX PEaKINil, eCIIN OJUH
P g https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B H30BITKE

2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynns https://m.edsoo.ru/00ade64a
AmoTpoTnHbIE MOTU(UKAITUN CEPBI.

” Haxoxnenue cepol u e€ bu6mmoreka [IOK
COCTMHEHUH B TIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoopo/I, CTPOCHHE,

24 o P eﬂ peIl P ccKiie bu6mmoreka [JOK

W3UYECKUE U XUMUUYECKHU
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl ceprl. CepHas KMCIIOTa,
)5 o g P P bubnuoreka [JOK
W3UYECKUE U XUMUUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JIKAIINEC B
OCHOBE MPOMBIILIEHHOTO CII0Cc00a
p N bubnnorexa [IOK
26 MOJIyYE€HHS CEPHOM KUCIIOTBHI.

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

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




COCAMHCHUAMU CCPBI

Briuucienne maccoBoi 10U

bubmuoreka [JOK

27 BBIXOJIa NIPOJIyKTa peaKuu https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpynnel. A30T,
28 pacnppoycr;paHeHHe B IIpUpPOJIE, bubmmorexa LIOK
https://m.edsoo.ru/00adeeab
(bu3HUecCKre U XUMUICCKHE
CBOICTBa
Ammuak, ero pusndeckue u
29 XUMUYECKHE c?;oﬁcma MOJIyYECHHE Brbmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMECHEHUE
[Tpaktruueckast pabota Ne 3 o Teme
30 «lPlonyquHe aI\fMI/IaKa, W3y4YEHUE Bubnuorexa LOK
. https://m.edsoo.ru/00adf180
€ro CBOMCTB»
a1 A3oTHas kucnoTa, eé Gpusndeckue u bubmuorexa [JOK
XMUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX
32 ynoopenuii. XuMuueckoe ’ bubmmorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpeibl
COEJIMHEHUSIMU a30Ta
®ocdop. Okcup dhochopa (V) u
33 (1)0C(§)OII))H351 KI/IfJI((l))Ta,(b(bI/rI)?»I/I(‘Ie?:KI/Ie u bubmmorexa IOK
. https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonw3oBanue pochaToB B
34 KaueCcTBE MUHEPATbHBIX bubnunoreka [JOK

ynoopenuil. 3arps3HeHne
MIPUPOAHOM cpenbl hocaTamu

https://m.edsoo.ru/00adfc20




Yraepoa, pacipoCcTpaHEHHE B

35 npupoje, Guznyeckue u Bubnmorexa HOK
. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOIIEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(IV)
37 v . bubmmorekxa [{OK
FOJIPHAA KHEIOTA 1 €€ COH https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
"[lomydyeHne yriaekucioro rasa. bubnuoreka [IOK
38
KauecTtBenHnas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/IquKHX BEIIECTBaX KaK O bubmorera [IOK
https://m.edsoo.ru/00ae054¢
COCTMHECHUSX yTIIepoia
40 Kpemuuii u ero coequueHus bubmorexa [JOK
https://m.edsoo.ru/00aec080a
[IpakTuueckas padota Ne 5.
A1 Pemenue skcnepuMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00ac0bf2
HEMETaJUIbl M KX COCTUHCHUS)
KonTpoibHas padora Ne3 1o Teme
42 «Baxieﬁmne EeMeTaJ‘IJ‘IBI 15 870.4 Bubmmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCJTUHECHUS»
43 OO1as XxapakTepucTuKa bubnunoreka [JOK

XUMHUYCCKHX JJICMCHTOB —

https://m.edsoo.ru/00ae103e




MeTaioB. MeTtamindeckas CBSI3b U
MeTaJUTMYeCcKasi KpUCTaInuecKast
pemérka. Pu3nyecKkre CBOMCTBA

METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psifl Bubmiorexa LIOK
HATIpSIKEHHH MeTaIoB https://m.edsoo.ru/00ael156
O61ue crnocoObl NOTy4YEeHUS
o | e o
U — https://m.edsoo.ru/00ael 156
COJICPKUT IPUMECH
46 [TonATHE O KOPPO3KMK METAILIOB bubmorexa LIOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 Hlenorrete meTamts: https://m.edsi.ru/O()ae14b2
43 OKcuapl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [IOK
Kajus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAJIIbI — bu6mmoreka [JOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael15e8
50 Baxueiiime coequHeHUS KaJIbUA bubmmorexa [OK
https://m.edsoo.ru/00ae15¢e8
51 O606H56HH6 A CUCTEMATU3ALINS
3HAHHUH
50 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEHHs https://m.edsoo.ru/00ae1886
53 IIpaktuyeckas padora Ne 6 o reme bubnuoreka [IOK

"YKEcTKOCTh BOJIBI U METOIBI €6

https://m.edsoo.ru/00aeclae8




ycTpaHeHus"

. bubnuorexa LIOK
>4 AtiomiiHi https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THAPOKCUIIBI U COJIH bubnuoreka [JOK
xenesa (II) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
53 O06o01enre U cucTeMaTru3arus
3HaAHUH
[IpakTnueckas padora Ne 7.
5 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
? 3a7a4 1o teMe «BaxHeimme https://m.edsoo.ru/00ae3de8
METaJIbl U UX COEUHEHUS
Boruncnenus o ypaBHEHUSIM
XMUMHYECKUX peakluid, eclii OJIUH
W3 pEeareHTOB JaH B H30BITKE WM bu6mmoreka [JOK
60
COJEPKUT IpuUMecH. Beruucienus https://m.edsoo.ru/00ael750
MaccOBOM JIOJIM BBIXOJIa IPOAYKTa
peakuuu
61 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUH
KounTtponbnas padora Ne4 no teme
62 «BaxHeie MeTaJlIbl U UX
COCTMHEHUS
63 Bemectsa u marepuaisl B bubnmnoreka [JOK

MOBCEIHEBHOM KMU3HU YEJI0BEKa

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




XHUMHUYECKOE 3arpsA3HEHUE bubmuoreka [IOK
64 . 1
OKpY’KaIollel Cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponbe xumuu B perieHnn | bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ac0dOa
67 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U | bubnuorexa [JOK
cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VYEHUKA

METOANUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

37
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