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IHHOACHUTEJIBHASA 3ATINCKA

[IporpamMma 1O XMMHH Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelbHOM MPOTrpamMMbl OCHOBHOT'O OOIIETO
oOpaszoBanusi, mpexactaBieHHbIx B ®I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHOU paboueii
InporpaMmbl BOCIIMTaHUSA H C y‘IéTOM KOHICHIIHMU ITPCTIoAaBaHUA y‘I€6HOFO nmpeamMeTa «XuMus» B
oOpa3oBaTelIbHBIX opranm3amsax Poccuiickoit denepammm.

[TporpamMma 1o XuMHuH JaéT MPECTABICHUE O TENIX, 00Iel cTparernu 00ydeHUs, BOCITUTAHUS
U pa3BUTHA OOy4alOMIMXCS CPEJCTBAMH Y4eOHOTO TMpeaMeTa, YCTaHABIMBAeT 00s3aTelIbHOE
MPEeIMETHOE COJIep)KaHKe, TPEeIyCMAaTPHBAET paclpeielieHIe ero 1Mo KJIACCaM U CTPYKTYPUPOBAaHUE 110
pasaciiaMm W TeMaM IporpaMMbl 110 XUMHUH, OINPCACIIACT KOJIMYCCTBECHHBIC MW KAaUCCTBCHHBIC
XaApaKTCPUCTUKU COJACPIKAHHA, PEKOMCHAYEMYIO ITOCICAOBATCIIBHOCTE HM3YUCHHA XUMHU C y‘IéTOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO Tpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00YyJaroImuXcs, ONMpeaesieT BO3MOKHOCTH MPEIMETa Ul pealn3anuud TpeOoBaHUN K
pe3yibTaTaM OCBOCHHUSI OCHOBHOW 0OO0pa3oBaTEeNbHOM IMPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a TaKke TPEOOBAHWMH K pe3yibTaraM OOYyYeHHsS XUMHUH Ha YPOBHE IeJIel H3YydeHUs
MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOHN AEATEIBHOCTH O00YJaroIIerocss mo OCBOCHHUIO
y4eOHOTO COJepKaHUSI.

3HaHWE XWMHUU CIY)KUT OCHOBOW JUIT (POPMHUPOBAHHS MHPOBO33PEHHS OOYYaIOIIEToCs, €ro
MIPEJICTAaBICHU O MaTepualbHOM €IWHCTBE MHUpA, BAXHYIO POJb UrparoT (opMHUpyeMble XUMUEH
MNpEACTAaBJICHUA O B3aMMOIIPEBPAIICHUAX JSHCPIrunv U 00 OBOJIIOLMHK BEHICCTB B IPUPOJAC, O MYTAX
pelieHus riodaabHbIX MPo0IeM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, SHEPTeTUUECKOH,
MUIIEBOM U IKOJIOTUYECKOM 0€30IacHOCTH, MPOOIeM 31paBOOXPaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pean3allid BO3MOXKHOCTEHM Ui camMopasBUTHUS U (POPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpMHUpPOBAHHME MBIILJICHUSI W TBOPUECKUX CIIOCOOHOCTEH 0O0ydaromuxcs,
HABBIKOB MX CaMOCTOATEIbHON Y4eOHOU NesTeNbHOCTH, IKCIEPUMEHTANbHBIX U HCCIIEI0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATLHON eI TeNIbHOCTH;

3HAKOMHUT CO Clielrn(UKON HaydHOTO MBIILJICHHS, 3aKJIaIbIBA€T OCHOBBI 1I€JIOCTHOTO B3IJIAJIA HA
€IMHCTBO MPHUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM 3TanoM B (JOPMHUPOBAHMM €CTECTBEHHO--
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

crocoOcTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPHUPO/ie, K YeIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJIOTHYECKOE 00pa30BaHUE 00YJArOIIUXCS.

JlanHple HampaBlieHUSt B OOyYeHHHM XHMHH OOECTeunBalOTCA creuu(ukon coaeprkaHus
y4eOHOro mpeaMeTra, KOTOPBIA SBISIETCS IENarorudyeckd aJalTHPOBAHHBIM OTpa)KeHHEeM 0a30BOM
HayKH XUMUU Ha OMPEe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00Imiero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHHE
00Oy4aromMMHUCS CUCTEMBbl IEPBOHAYAIBHBIX TMOHATUH XHMHH, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa coaepkKaHus IporpaMMbl IO XUMUHU c(hopMHUpOBaHa Ha OCHOBE CUCTEMHOTO MOAX0/1a
Kk e€¢ u3ydeHuto. CojepkaHue CKJIaJIbIBA€TCS W3 CHUCTEMbl MOHATHUI O XUMHYECKOM D3JEMEHTE U
BEIIECTBE M CHCTEMbI IOHATHH 0 XuMU4eckoi peakuuu. O6e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI
[0 TPUHIMITY MOCIEI0BAaTEIbHOIO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUYECKUX MpPEeJCTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;



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

— YY€HHUS O CTPOCHUH aTOMa U XUMHYECKOU CBS3H;

— MPECTABICHUH 00 MEKTPOITUTUIECKOH TMCCOIMALINN BEIIECTB B PACTBOPAX.

Teopetnueckne 3HaHUS paccMaTpUBAIOTCSI HAa OCHOBE OSMIIMPUYECKU IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, PAa3BUBAIOTCS IOCJIENI0BATENILHO OT OJHOTO YPOBHS K JPYTOMY, BBIIOJIHSS
(GyHKIMH OOBSCHEHUS W IMPOTHO3UPOBAHUS CBOKMCTB, CTPOCHHS M BO3MOXKHOCTEH IMPAKTHYCCKOTO
MIPUMEHEHHUSI U TTOTYYCHUS U3Yy4aeMbIX BEIECTB.

OcBoeHune MporpaMmsbl IO XUMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMHUECKOM
COCTaBJISAOLIEH HayYHOW KapTHUHBI MHpA B JIOTMKE €€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOI'O OTHOLLIEHUS
K HAYYHOMY 3HAHHMIO U METOJIaM TO3HaHUs B Hayke. VM3ydeHne XuMuU MPOUCXOIUT C MPUBICUYCHUEM
3HAHWUN U3 paHee U3yYEHHBIX Y4eOHbIX MpeaMeToB: «OKpyxaromuid Mupy, «buonorus. 5—7 kiaccs» U
«®Dusuka. 7 Kiacey.

[Ipy u3ydeHUM XUMHH TPOUCXOIUT (HOPMUPOBAHHME 3HAHUM OCHOB XHMHYECKOW HAyKH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOW NEATENbHOCTH YEJOBEKa M KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOM KYJIBTYpBI. 3a/laya y4eOHOIo MpeaAMEeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAHUUA — BaXHEHUIUX (DAKTOB, MOHATHN, 3aKOHOB M TEOPETHYECKUX IOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHNI MUPOBO33PEHUECKOIO XapaKTepa, si3blka HayKH, B MPHOOIIEHUH K HAYYHBIM
METOJIaM TIO3HAHUS MPH W3YyYCHUHU BEIIECTB U XUMHUUYECKHX peakiuii, B (GOPMUPOBAHUH U PA3BUTHH
M03HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B yUeOHO-TIO3HABATEIbHON U y4eOHO-UCCIIEI0BATENbCKOMN
NeSITeIbHOCTH, OCBOCHUH MIPABHJI O€3011aCHOT0 OOpaIeH sl C BEECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipy u3ydyeHMM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs Ba)KHOE 3HAYEHHE
MpUOOpeNH TaKkue 1eH, Kak:

— (opMHpOBaHHE HHTEUIEKTYaJIbHO pPa3BUTOM JMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO PEIIeHUH, CIOCOOHOM aganTupoBaThcs K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYYEeHHMsT Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OOYJarOIIMXCS K
CaMOCTOSITEJIbHOM TO3HABaTEeNbHOM JEATEIbHOCTH, HAYYHBIM METOJaM IMO3HaHUs, (POpPMHUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecriedyeHHe YCIIOBUM, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYyYaloOIIMMUCS  OIbITa
pa3HoOOpa3HOM NeATeNbHOCTH, IO3HAHWS U CaMOIMO3HAHHWSA, KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIs1 PA3JIMYHbBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue o61el QyHKIIMOHATBLHOM U €CTECTBEHHO-HAyYHOU TPaMOTHOCTH, B TOM YHCIIE
YMEHHUI OOBACHATH W OILICHUBATH SIBIICHUS OKPYXKAIOUIETO MHUpPA, HUCHOJB3Ys 3HAHUS U OIIBIT,
MOJIy4YEHHBIC TPU U3YYCHUH XUMUU, IPUMEHSTh UX MPH PELICHUHU MPoOsieM B MOBCEAHEBHON KU3HU U
TPYIOBOU JEATENBHOCTH;

— (opmupoBanue y 0OOy4aromMXCS TYMAHUCTUYECKUX OTHOIICHUN, MOHUMAHUS IIEHHOCTH
XMUMHYECKUX 3HAHUHU Ui BRIPAOOTKU SKOJIOTHYECKHU 11€TIECO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOM
JESATENBHOCTH B LEJISIX COXPAHEHHUs CBOETO 3J0POBbS U OKPYKAIOIIEH IPUPOJHOU CpEebl;

— pa3BUTHE MOTHUBAIMU K OOY4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIUTAHHUIO Ha
OCHOBE yCBOEHUS O0IIEeYEIOBEYECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaMpPaBJICHHOCTH JAIbLHEUIIETO 00yUIeHHUSI.

OOmree 4mMcno YacoB, OTBEACHHBIX JJIS M3y4EHHUs XHUMHH Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBisier 136 yacoB: B § kimacce — 68 yacoB (2 yaca B HeZIeT0), B 9 kiacce — 68 yacoB
(2 gaca B HezenO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuun. Posib XUMuUM B )KM3HU 4YeJIOBEKAa. XUMHUs B CHCTEME HayK. Tena u BellecTBa.
dusnyeckue CBOMCTBA BEIIECTB. ArperarHoe cocrosinde BeriecTB. [loHATHE O METOnax MO3HAHUS B
xumun. Yucreie BemecTBa U cMecr. CriocoObl pa3IecHus CMeCeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE dJIeMEHThl. CUMBOJIBI XUMUYECKUX AJIEeMEHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUeHHE.

Xumudeckas (opmysa. BaleHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHAST MOJIEKYJIApHas Macca. MaccoBas
JI0JISI XHMUYECKOTO JIEMEHTA B COCTMHECHHH.

KonnuectBo BemectBa. Mosib. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA, MACChl M YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

du3nuecKrue U XUMUYECKUE SIBJICHUs. XUMUYECKash peakius 1 e€ MpU3HaKu. 3aKOH COXPaHECHHS
MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kiaccudukanus XUMHUYECKHX pEakiuid (COeTUHEHWS,
pasnoKeHus1, 3aMeleHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW TIOCYAOW, MpaBWIaMU pabOThl B Ja0OpaTOpud U TNpUEMaMHU
oOparreHus ¢ 1abopaTopHEIM 000PYTOBAHUEM, H3yUYE€HHE W ONMCaHNEe (PU3MUECKUX CBOMCTB 00pa3IoB
HEOPraHMYECKNX BEIIECTB, HaOMOAeHUE (M3MYecKuX (TJIaBJIEHHE BOCKA, TAasHUE JIbJa, pacTUpaHUE
caxapa B CTYyIKe, KUIMIEHHWE U KOHJEHCAlUs BOJbI) U XMUMHYECKUX (TOPEHHE CBEUYH, MPOKATUBAHUE
MEIHOW TIPOBOJIOKH, B3aWMOJICHCTBHE MeJla C KHCJIOTOW) SIBICHWW, HaONIOACHHUE W OIHCAHUE
MPU3HAKOB TIPOTEKAHHWS XHMHUYECKHX pEakiui (pa3iokeHHue caxapa, B3aUMOJICHCTBHE CEpPHOM
KHUCJIOTBI € XJIOpuJoM Oapusi, pasznoxkenue runpokcuna meau (II) mpu HarpeBanuu, B3auMojelcTBHE
xenesa ¢ pactBopoM conu meau (1), nzyuenue cnocoOoB pazzieieHns CMECeii: ¢ MOMOIIbI0 MarHmra,
¢bunbTpoBaHUE, BBIMAPUBAHUE, JUCTHIULSLMS, XpoMarorpadus, MpOBEICHHE OYUCTKUA IMOBapeHHON
COJIM, HaONIOJICHUE U OINHCAaHUE pPe3yJIbTaTOB MPOBEACHUS OIbITa, WLIIOCTPUPYIOLIETO 3aKOH
COXPaHEHHUS MACChl, CO3JaHNE MOJIeJIe MOJIeKYJI (IIapOCTEPKHEBBIX).

Baxueiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3gyx — cmech raso. CocrtaB Bozayxa. Kucimopox — 37€MEHT M MpPOCTOE BELIECTBO.
Haxoxpaenue kuciopojna B mpupoje, (QU3MYECKHe W XUMHUYECKHE CBONCTBA (peakiMu TOPEHHS).
Oxcupnpl. Ilpumenenne kucnopona. CrocoObl MONydyeHUss KuUciIopoaa B Jaboparopuu U
npoMelieHHocTu.  KpyroBopoT kucinopona B mpupoje. O30H — amtoTpomnHas MoaubUKanus
KHCJIOpO/1a.

TemmoBoit 3ddekT XuMUYECKOW peakiuu, TEPMOXUMHUYECKHUE YpaBHEHHUSA, 0JK30- H
SHIOTEPMHUUECKHE peakuru. TOIIMBO: Yroib U METaH. 3arpsi3HeHNE BO3yXa, YCUIIEHUE TapHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpocTtoe BemecTBo. Haxoxknenue Bogopoaa B mpupoie, pusudeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTe! u conu.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBolicTBa Boabl. Boma kak pactBoputens. PactBopel. HaceliieHHble U
HEHACBIIIIEHHbIE pacTBOpbI. PacTBOpUMOCTh BelecTB B Boje. MaccoBasi J0Jis BEIIECTBA B PAaCTBOPE.
Xumuyeckue cBoiictBa BoAbl. OcHoBaHus. Ponb pacTBOpOB B MpUPOJIE U B KU3HM UETOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoAHbIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.



Knaccudukamuss Heopranmudeckux coenuHeHuit. Oxcunpl.  Kiaccupukamus — OKCHIOB:
cojeoOpa3zymome (OCHOBHBIC, KHUCIOTHBIE, aM(oTepHble) W HecojeoOpasyromue. Homenkmnarypa
oKcu10B. PU3NUECKUE U XMMHUECKHE CBOICTBAa OKCcUIOB. [losyueHue okcuios.

OcnoBanmst. Krnaccupukanust OCHOBaHMIA: INENOYM W HEPACTBOPHUMBIC  OCHOBAHMSL.
Homenknarypa ocHoBaHui. @usnyeckne W XUMHYECKHE CBOWCTBAa OCHOBaHuW. llosydeHue
OCHOBaHUH.

Kucnortel. Knaccudpukanms kucinor. Homenknmatypa kucnor. Pusndeckne M XUMHUYECKHUE
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

I'enernueckas cBs3b MEXKAY KJIaCCAMHM HEOPraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeNieHUEe COJEepKaHUs KHUCIOpOJa B BO3/yXe, IOJydeHUe, coOupaHue,
pacro3HaBaHME€ U HW3Y4YEHHE CBOMCTB KHCJIOpOJa, HAOMIOJCHHE B3aUMOJCHCTBUS BELIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HMKHOBEHMSI M IpEKpallleHus ropeHus (moxkapa), O3HAKOMJICHHE C
oOpa3laMu OKCHJIOB M OTMCAHHWE UX CBOICTB, MOJIyd€HHE, COOMpaHue, paclo3HaBaHUE U H3yUCHUE
CBOMCTB BOJOpoJa (ropeHue), B3aumojeicTBue Bogoponga ¢ oxcuaomM wmeau (II) (BozmoxkHO
WCIIOJIb30BaHUE BHUJCOMATEpUATIOB), HAOMIOeHHEe OOpasloB BEMIECTB KOJUYECTBOM | MOJIb,
UccleIoBaHuEe 0COOEHHOCTENW PacTBOPEHMS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO, IPUTOTOBJICHUE
pacTBOPOB C OMPEACIEHHON MacCOBOW J0JIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHE BOJBI C
MeTajylaMu (HaTpUeM M Kajbl[ieM) (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEpUANIOB), MCCIEIOBAHUE
00pa3l0B HEOPraHMYECKHUX BELIECTB pa3UYHbIX KJIaccOB, HAONIOJEHHE H3MEHEHUS OKpacKu
WHJIMKAaTOPOB B PAcTBOpAaxX KHUCJIOT W IIeJoued, m3ydeHue B3ammojaencTBusi okcuaa memu (II) c
pacTBOPOM CEpHOM KHCJIOTHI, KHCJIOT C METa/UlaMHu, peakiuid HeWTpaau3aluu, MOJIy4eHUe
HEPACTBOPUMBIX OCHOBAaHWW, BBITECHEHHME OJIHOTO MeETajla APYTMM W3 PacTBOpA COJIM, PELICHHE
SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHelnme Ki1accsl HEOPraHMYEeCKUX COSAMHEHUIN.

Ilepuonuveckuii 3akoH u Ilepumoauveckass cucremMa xumu4yeckux 3jemenro JI. H.
MenpgesneeBa. CrpoeHue aroMoB. XHMHYeCKasi CBsA3b. OKHCJIMTENbHO-BOCCTAHOBHMTE/IbHbIC
peakuuu

[lepBrie MOMBITKH KiIacCU(UKALIMM XUMUYECKHX 3J1eMeHTOB. [loHATHE O Tpymnmax CXOJHBIX
3JIEMEHTOB (ILIEJOYHbIE U IIEJOYHO3EMENIbHbIE METaJlIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUIBI U TUAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucrema xumuueckux snementoB /. Y. Menpeneena.
Kopotkonepuoanas u pmuHHonepuoanas Gopmsl [leproandeckoit CHCTEMbI XUMUYECKUX SJIEMEHTOB
J. WU. Menneneea. Ilepuoasl u rpynnbl. PU3HUECKUN CMBICH MOPSIKOBOIO HOMEpa, HOMEPOB
MepUOJA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocraB atroMHbIX snep. M3otombl. Dnexktponsl. CTpoeHHE 3JIEKTPOHHBIX
00o0J104ek aromMoB mepBbIxX 20 xumuueckux snemeHToB I[lepuoanueckoit cucremsr /. . Menneneesa.
XapakTepucTuKa XUMHYECKOTO 3J€MEeHTa NOo ero noJsioxeHuto B Ilepumonmueckoit cucreme /[l U.
Menpneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue [lepuoauyeckoro 3akoHa u Ilepronnyeckoil CUCTEMBbI XMMUYECKHX 3JIEMEHTOB JUIS
pa3BuTUsA HayKku U npakTuku. [. . Mennenees — yu4€HbIil U TpaXXJaHNH.

Xumuueckasi cBsa3b. KoBaneHTHas (TIONSpHAS M HEMOJIAPHAs) CBsI3b. DJIEKTPOOTPUIIATEIILHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.



Crenenb okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE peakuuu. [Iporiecchl OKUCIeHUs U
BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3loB BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHIA IIUHKA C
pacTBOpaMu KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi (TOpEHUE, PeaKlluy Pa3ioKeHHs, COCTUHEHNUS).

Mesrcnpeomemmnnie ceasu

Peanuzarust MeXIpeIMETHBIX CBSI3€M NMPU MU3yYEHUU XUMHUU B 8 KIIACCE OCYILECTBIIETCS Yepes
WCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX TMOHSITHH, TaK M TOHSTHHA, SBISIOIINXCS
CHUCTEMHBIMU IS OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHSTHS: HAYYHBIM (DaKkT, rumote3a, TEOpHs, 3aKOH, aHAJIU3,
CUHTE3, KiIaccuuKaIus, nMepuoJuIHOCTh, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHUE,
MO/IEITb, SIBJICHUE.

dusnka: marepus, aroM, DOJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUA, HU30TOIBI,
PaIMOaKTUBHOCTb, MOJICKYJIa, SJIEKTPUUECKUM 3apsij, BEIIECTBO, TENO0, 00BEM, arperaTHOEe COCTOSTHUE
BEIIIECTBA, ra3, PU3NYeCKre BEINYNHBI, €IUHUIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/161, CoTHIIE.

buonorus: dotocunres, nprxanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIC MOPOJBI, MOJIE3HBIE HCKOMAEMEIE,
TOILJIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakius

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucrema xumuueckux snemeHtoB [[. M. Menneneena.
Crpoenue atomMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XHMHUYECKHX SJIEMEHTOB IMEPBBIX TPEX
MEepPUOJIOB, Kaius, KalbliUd W UX COEIWHEHUH B COOTBETCTBUU C TOJOXKEHHEM D3JIEMEHTOB B
[Tepuoanueckoit cuctemMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUAbl XWMHYECKOM CBSA3U. THIIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTB CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMUYECKON PEIIETKU U BUAA XUMHUECKOHN CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHWYeCKUX BellecTB. XUMUYECKUE CBOMCTBA BELIECTB,
OTHOCSIIIMXCS K pa3jMYHbIM KJIaccaM HEOPraHM4eCKHX COCAMHEHHI, TeHeTHYecKas CBS3b
HEOPraHMYeCKUX BEIIECTB.

Knaccudukanuss XMMHYECKUX pPEaKIHM MO pa3iuyHbIM MpU3HAKaM (10 YHCIYy U COCTaBY
YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTENEeHEH OKUCICHUS
XMUMHYECKUX SJIEMEHTOB, TI0 OOpPaTUMOCTH, MO yYacTHIO KaTaiu3aropa). JK30- U SHIOTEPMHUYECKUE
peaxiuu, TepMOXUMUYECKIE YPAaBHEHUS.

[Tonsitne o ckopoctu xumudeckoil peakiuu. [loHatue 00 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [[oHATHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusax. [loHsTHe 0 KaTanuse.
[TonsitTne 0 XxuMHueckoM paBHOBecHU. DAaKTOPHI, BIUSAIOUINE HA CKOPOCTh XMMHUYECKOW PEaKIuH U
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHUCAUTENFHO-BOCCTAHOBUTENFHBIE  PEaKIMH,  DIEKTPOHHBIM  OajaHC  OKHCIUTEIHHO-
BOCCTaHOBUTENbHONW peaknuu. CocTaBieHHEe YpaBHEHUH  OKUCIMTEIbHO--BOCCTAHOBUTEIHHBIX
peaxiuii ¢ UCIOIb30BaHHEM METO/1a AIIEKTPOHHOTO OanaHca.

Teopuss >IEKTPOIUTHUYECKON AMCCOUMALMM. OJNEKTPOJUTHI W HEINEKTPOJUThl. KaTnousl,
aHUOHBI. MeXaHu3M AMCCOIMAIMN BEUIECTB C Pa3NUYHBIMU BUAAMH XUMHUYECKOW cBs3H. CTeneHb
mucconuanuu. CUIbHBIE U c1a0ble SJeKTPOIUTHI.

Peakimu woHHOTO OOMEHa. YCIOBHS TPOTEKAaHUS pEaKUUd HOHHOTO OOMeHa, TOJHBIE H
COKpall€HHbIE HOHHBIE YypaBHEHUs peakuuil. CBOICTBAa KHUCIOT, OCHOBAaHMM U COJIeH B CBETE



MIPEJICTaBICHUA 00 PIEKTPOTUTHICCKON nucconmanuu. KauecTBeHHbIe peakiui Ha oHbl. [loHsTre o
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHUE C MOJEISAMU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHUYECKUX BEUIECTB — METAJJIOB
U HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEHIECTB (XJopuja HATpHs), HCCICAOBAHHE
3aBUCHUMOCTU CKOPOCTH XMMHMUYECKON pEaKklUMM OT BO3JAEUCTBUS Pa3IUYHBIX (DAKTOPOB, UCCIIEJOBAHUE
AJIEKTPOIPOBOJHOCTH PAcTBOPOB BELIECTB, IpoOIlecca AMCCOLMALMM KHUCIOT, IIeJIo4Yell u conei
(BO3MOYKHO HMCHOJb30BaHUE BUJIEO MATEpUasOB), IPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIUX TPU3HAKU
MPOTEKaHUs PeaKIuii HOHHOrOo oOMeHa (0Opa3oBaHHe OcCajiKa, BBIICJICHUE ra3a, 00pa30BaHUE BOJIbI),
OMbITOB, WJUIIOCTPUPYIOIIMX HPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUMi (ropeHue,
peakuuu pasjioKEHUs, COEAMHEHHS), pAClO3HAaBaHWE HEOPraHMYECKHX BEIIECTB C IOMOIIBIO
KAayeCTBEHHBIX pEaKlUil Ha MOHBI, PEellIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTajubl 1 MX coeJUHEHHS

OOmas XxapakTepucThKa rajaoreHoB. OCOOEHHOCTH CTPOEHHS] aTOMOB, XapaKTE€pHbIE CTENEHU
okucinenud. CTpoeHHe U (QU3MYECKHE CBOMCTBA MHPOCTBIX BELIECTB — TaJOr€HOB. XUMHUYECKHE
CBOMCTBa Ha TIpuMepe Xjiopa (B3aUMOJEWCTBHE C MeTalylaMH, HEMeTaUlaMM, IIeJI04YaMu).
XnopoBogopoa. ComnsiHast KUCJIOTa, XAMUYECKHE CBOMCTBA, MOJIydeHUEe, NpuMeHeHue. JleiicTBre Xxmopa
1 XJIOPOBOJIOPO/Ia HAa OPTaHU3M uesloBeka. BaxkHeile XIopuapl U UX HaX0XKJI€HUE B TIPUPOJIE.

OObmass xapakrtepuctuka dieMeHTOoB VIA-rpynmbel. OcCOOGEHHOCTHM CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHH okuciaeHus. CTpoeHue u pru3nueckre CBONCTBA MPOCTHIX BELIECTB — KUCIOPOAa
U cepbl. AJUIOTPONHBIE MOIU(MUKAIIUU KHCIOpPOJa | cepbl. XHMHYECKHE CBOWCTBA CEPBHI.
CepoBonopoa, crpoeHue, ¢puzndeckue U XUMHUYeckue cBoiicTBa. OKCUIBI Cepbl KakK MpeACTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHasi KuciOTa, (GU3MYECKHMe W XUMHUYeckhe cBoiicTBa (oOmme Kak
MpeJICTaBUTENs Kilacca KHUCIOT M crneuuduyeckue). XUMHUYECKUE PEAKIMH, JIeKalldie B OCHOBE
MIPOMBIIIJICHHOTO CIOCO0a MOJIyIeHHS CEPHOU KUCIOTH. [IpumeHenue cepHoii kuciaoTel. Cou cepHOit
KHUCJIOTBI, KaUeCTBEHHAs peakius Ha cynb(ar-uoH. HaxoxaeHue cepsl U €€ COeUHEHHM B MPUPOJE.
XUMHYECKOE 3arpsi3HEHUE OKpYXalollel cpeabl COEOUHEHUSIMH cepbl (KUCIOTHBIE JOXKH,
3arpsi3HEeHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPAILCHUSI.

OOmass xapakrepuctuka d31eMeHTOB  VA-rpynnbel. OCOOEHHOCTH  CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. A30T, paclpoCTpaHEHUE B MpHpoje, pU3NUecKue U XUMHUYECKHe
cBoiictBa. KpyroBopoT azora B mpupoie. AMMHUAK, €ro (QHU3MYECKHMEe U XUMHUYECKHE CBOMCTBA,
nosyueHue u npumeHenue. Coau aMMOHMS, UX (PU3HUECKHE U XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE.
KauecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHUCIOTa, €€ MOJydyeHue, (PU3NYECKHe u
XMUMHUYECKHE CBOMCTBa (00ImIMe Kak TMpeACTaBUTENs Kjacca KHCIOT M Clenu(UuYecKue).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX yH0oOpeHUH. XHUMHUYECKOe
3arpsi3HEHUE OKPYKAIoIIel Cpelbl COCTUHEHHUSIMH a30Ta (KUCIOTHBIE JO0XIU, 3arps3HEHUE BO3/yXa,
nmouBsl ¥ BojoéMoB). dochop, ammorponHsie Mogudpukanuu dochopa, GuU3HUESCKHE U XUMHUESCKHE
cBoiictBa. Oxcun docdopa (V) u docdopnas kucnora, GuznYecKue M XUMUYECKHUE CBOICTBa,
nonyuenue. Mcnonp3zoBanue GocdaroB B KauecTBE MUHEPAIBHBIX YIOOPEHUIA.

OO6mass xapakTtepuctuka dieMeHTOB [VA-rpynnbel. OcOOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEeHU OKUCICHHS. YTIepoJ, aUIOTPOINHbIE MOIU(UKALNU, PACHPOCTPAHEHUE B
npupoje, (pusmueckue M XUMHUYECKUE CBOicTBa. Ancopb6mus. KpyroBopor yriepoaa B MpHpOJE.
Oxcuapl yriepona, ux (U3MYECKHEe W XUMHUYECKHE CBOICTBa, JCWCTBHE Ha KUBBIE OPraHU3MBI,
MOJIydeHHe W TpUMEHEHHEe. DKOJOTrHYecKue NpoOieMbl, CBA3aHHbIE ¢ okcugoM yriepoxa (IV),
TUNOTEe3a rI00aIbHOTO MOTETUICHUS KITMMaTa, MapHUKOBBINA 3(hdekT. YrobHas KUCIOTa U €€ COJH, X
¢uznueckue M XUMHYECKHE CBOICTBa, TMOJNydyeHHWE M MpHMeHeHue. KadecTBeHHas peakmus Ha



kapOoHaT-uoHbl. Mcmonp3oBaHne KapOOHATOB B OBITY, MEAMLMHE, MPOMBIIIICHHOCTH M CEIbCKOM
XO35HCTBE.

[lepBoHayanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCAMHEHUSX yriepoja (MeTaH,
9TaH, OTHWIEH, AaleTWIeH, OJTaHOJ, TJHMIEPHH, YKCyCHas Kuciorta). llpupoaHble HCTOUYHUKHU
YII€BOJOPOJOB (YTroyib, IPUPOAHBIA Ta3, HEPTh), MPOAYKTHI HX MepepaboTKu (OCH3MH), X POJIb B
OBITY ¥ TPOMBIILIEHHOCTH. [IoHATHE 0 OMOJIOTHYECKHN Ba)KHBIX BEIIECTBAX: KUPAX, OIKaX, yriieBOAax
— M HUX pOJHM B JXKU3HHU 4YelloBeKa. MarepHajbHOE EIMHCTBO OPraHMYECKUX W HEOPraHMYECKHX
COCIMHEHUM.

Kpemnuid, ero ¢usnueckiue ¥ XMMHUYECKHE CBOICTBA, MOJTydeHHe U npuMeHeHue. CoennHeHHs
KpemHHus B mpupojge. Obmme mpencraBienus o0 oxcuue kpemHus (IV) M KpeMHHEBOW KHCIOTE.
Cunukatel, UX UCIIOJIB30BaHME B OBITY, B IIPOMBINUIEHHOCTH. BaskHEHIIINE CTPOUTENBHBIE MaTePUAIIBI:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >jkene300eToH. I[IpoOrembl 0€30MacHOTO HMCMOJIB30BAHUS
CTPOMTENBHBIX MAaTEPHAJIOB B TIOBCEAHEBHOM KHU3HH.

Xumuueckuii Ikcnepumenm:

u3ydeHre o0Opa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIOTBI, TPOBEICHHE
Ka4eCTBEHHBIX pEaKIMil Ha XJIOPHUA-WOHBI M HAONIOJEHHE TPU3HAKOB WX TPOTEKAHWS, OIBITHI,
oTpakaromme (QHU3NYECKHe W XUMHUYECKHE CBOWCTBAa TaJOTEHOB M WX COCIUHEHUH (BO3MOXHO
UCIOJIb30BAHME BHJIEOMATEPHANIOB), O3HAKOMJIEHHME C oOOpa3lamMu XJIOpPUIOB (TaJIOT€HUJIOB),
O3HaKOMJICHWE ¢ oOpasmamMu ceppl Hu €€ COeNMHEHWSIMH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJIEOMATepHasIoB),  HaOJMIOJeHWE  mporecca  OOyriMBaHMS ~ caxapa  MOJ  JICUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI, M3y4yeHUE XHMUYECKUX CBOWCTB pa30aBIIEHHON cepHOU
KHUCJIOTBI, TPOBEJCHHE KAueCTBEHHOM peakuuu Ha cyabdaT-uoH U HaAOMIOJeHHE Mpu3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKUMU CBOWCTBaAMHU a3oTa, (ocdopa W HUX COCAMHEHHI
(BO3MOKHO HCIOJIB30BAHUE BHICOMATEPHAIIOB), OOpaslaMu a30THBIX U (POCHOPHBIX yA0OpEHUiA,
MoJIyueHue, coOrpaHue, paclo3HaBaHUE M W3Y4YE€HHE CBOMCTB aMMHUaka, MPOBEIECHUE KAaueCTBEHHBIX
peakiuii Ha MOH aMMOHHS U (pocdaT-uOH U U3ydeHHE MPHU3HAKOB HUX MPOTEKAaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHON a30THOW KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIOJB30BAaHUE BUICOMATEPHUAJIOB),
U3y4YeHHE MoOJeliell KpUCTAIUIMYECKUX pemEToK anMasa, rpadura, ¢ymiepeHa, 0o3HaAKOMIIEHHE C
MPOLIECCOM  aAcOPOLIMU  PAacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U  YCTPOICTBOM
MPOTUBOTa3a, MOJydeHHe, coOupaHHe, paclo3HaBaHHE W M3YYEHHE CBOIICTB YIVIEKHCIIOIO rasa,
MIPOBEJICHUE KAUYeCTBEHHBIX peakUuii Ha KapOOHAT M CHIJIMKAT-HOHBI M H3y4EHUE IMPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJIEHME C  MPOAYKIHEH  CHUIMKATHOW  MPOMBIIUIEHHOCTH,  pElICHHE
AKCIEPUMEHTAJIBHBIX 3334 110 TeMe «BakHelne HeMeTaIbl U UX COSAUHEHUSY.

MeTtanjibl M UX COeTMHEHUS

OO0mas xapakTepuCcTUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX TIOJIOXKEHUS B
[Tepuoauueckoii cucreMe xumudeckux snemeHToB J[. M. MenneneeBa u crpoenus aromoB. CTpoeHue
MeTaioB. MeTtaynueckasi CBsi3b U METAJUIMYECKasi KpUCTATUYecKasi peléTka. DIeKTPOXUMUYECKUN
psan HampsbDKeHud MetajuioB. Du3nueckue M XMMHYECKHe CBOMcTBa MeTayioB. OOmue crnocoObl
NoJTy4eHus: MeTaisioB. [ToHsTHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3HH.
CnutaBsl (cTasib, 4yryH, JIOPATIOMUHMM, OpOH3a) M UX IPUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.

[lenounsle Metamibl: nojoxeHue B Ilepuonuueckoil cucreme xumuyeckux snemeHtos JI. M.
MeHeneeBa, CTpOCHHE MX aTOMOB, HAaXOXJAeHUE B mpupojie. Dusnueckue U XMMHUYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCHABI HAaTpus M Kanus. [IpuMeHeHue MIenouHbIX
METaJUIOB ¥ UX COETMHEHUH.

[lenouHo3emMenbHbIE METAIIBl MarHUM M KajblMid: mojoxeHue B [lepuoandeckoi cucreme
xuMudeckux siemeHtoB [I. W. MenzeneeBa, cTpoeHHME HX aTOMOB, HAaxXOXKJEHHE B MPUPOJE.



du3nyecKkne U XUMUIECKUE CBOMCTBA MarHus W Kajblivsa. BakHelmme coemHeHns Kaablius (OKCHI,
THJIPOKCU, cOJH). JKECTKOCTD BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxenue B Ilepuonnueckoi cucreme Xxumudeckux dneMmenros I .
MenneneeBa, CTpoeHHE aTroma, HaxOXAEHHE B mpupoje. Pusnueckue M XHUMHUYECKUE CBOMCTBA
ATIOMUHUSL. AMQOTEpPHBIE CBOMICTBA OKCUA M TUIPOKCUIA ATTFOMUHUSL.

Kenezo: nomoxenue B llepuoanueckoin cucreme xumuueckux sneMeHtoB [l. 1. Menneneena,
CTpPOEHHE aToMa, HaxOXJAeHue B mnpupoje. Ousznueckue U XMMUYECKHE CBOWCTBA ene3a. OKCUlbl,
ruapokcuabl U conu xenesa (1) u sxenesa (I11), ux coctas, CBONCTBA U TIOJIyUECHHE.

Xumuueckuit sIkcnepumenm:

O3HAaKOMJICHHE C 00paslamMi METAJJIOB W CIUIABOB, MX (PM3MYECKUMH CBONCTBAMH, M3y4ECHUE
pe3ylnbTaTOB KOPPO3UH METaUIOB (BO3MOXKHO HCIOJIB30BAHHUE BHJICOMATEPUATIOB), OCOOECHHOCTEM
B3aMMOJICHCTBUS OKCHJIA KaJbIMs U HATPHUS C BOJOM (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB),
HCCIIEJOBAaHUE CBOMCTB KECTKOW BOJBI, Mpollecca TOPEHUs ejne3a B KHUCIOpoAE (BO3MOXKHO
WCIIOJIb30BAHUE BHUACOMATEPUAJIOB), TMPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX PEAKIUH Ha HOHBI:
MarHus, Kajabllus, alFOMUHUS, [IUHKA, kene3a (I1) u sxenesa (I11), menu (II), Habmronenue u onucanue
MPOIIECCOB OKpAIIMBAHUS TJIAMEHH HOHAMH HATPHUS, Kadus U KaJIbIHSA (BO3MOXHO HMCIOJIb30BaHUE
BHJICOMATEpPHAJIOB), HCCIeAOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMHUHUS U THAPOKCHIA
[IMHKA, PEIIeHNe IKCIIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «BakHelne MeTalibl U UX COSTMHEHUS.

XuMHS M OKPYKAIOLIAS cpeaa

BemectBa M MmaTepuanbl B INOBCEIHEBHOM KU3HU ueloBeKa. be3omacHoe HCMOIb30BaHHE
BEIIIECTB M XUMUUYECKHUX Peakiuii B ObITy. [lepBas moMOIIs TPH XUMHUYECKHUX 05KOTaX U OTPABJICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpyKarolell cpenbl (TpenenbHas OMyCTHMas KOHLIEHTPALUS
BemecTs, najiee — [1JIK). Poias xumMun B perieHun 3K0JIOTHIECKUX TPOOIeM.

Xumuueckuit IKcnepumenm:

n3ydeHue 00pasIoB MaTepHUaoB (CTEKJIO, CIIJIaBBI METAJIOB, TIOJIMMEPHBIE MaTEPHAIIbI).

Mesrcnpeomemmwie ceasu

Peanu3zanust MeXIpeIMETHBIX CBSI3€U MPU M3yYCHUH XUMUH B 9 KJlacce OCYIIECTBIICTCS depe3
UCIIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHbIX TOHSTUN, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU JJISl OTJICJIbHBIX TPEIMETOB €CTECTBEHHO--HAyYHOTO 1IUKIIA.

OO01ue ecTecTBEHHO-HAY4YHbIE MOHSTHUS: HAay4HBIM (akT, rumnores3a, 3aKOH, TEOpUs, aHAIU3,
CUHTE3, KJacCU(pHUKaIus, IEPUOAUYHOCTb, HaOIIOIEHUE, IKCIEPUMEHT, MOICIUPOBAaHUE, NU3MEPEHNUE,
MOJEeNb, SIBJICHHUE, TApHUKOBBIHN 3(D(PeKT, TEXHOIOTHsI, MaTepPHAIIBI.

Oduzuka: Marepus, aroM, OJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUA, H30TOIbI,
PaZM0aKTUBHOCTh, MOJIEKYJIA, IEKTPUUYECKUN 3apsil, MPOBOJHUKHU, MMOJIYIPOBOJAHUKH, AUDICKTPUKH,
(GOTORNIEMEHT, BEIIeCTBO, Teio, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBA, Tra3, pacTBOp,
PacTBOPUMOCTb, KpUCTAINIMYeCcKasi PeméTka, CIiaBbl, (pU3nUecKue BENWYUHBI, SAUHUIIBI U3MEPEHHUS,
KOCMHMYECKO€ IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COJIHLIE.

buonorus: ¢orocunres, npixanue, Ouochepa, HSKOCHUCTEMa, MHUHEpajbHbIE YIOOPEHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MIMTATEIbHbIE BEIIECTBA.

I'eorpadust: armocdepa, rumpochepa, MUHEpabl, TOPHBIE MOPOJIBI, IMOJIE3HBIE HCKOIMAaeMBbIe,
TOIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI IO XHMMHMHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIbTATBI

JIMIHOCTHBIE PE3YJIbTaThl OCBOCHUS MTPOTPAMMBI OCHOBHOTO 00IIIero 00pa30BaHus JOCTUTAOTCS
B X0j€¢ OOydYeHUs] XUMUU B €AMHCTBE y4EeOHOW M BOCHHMTATEIHHOW JEATEIHHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMH POCCUMCKUMU COIIMOKYJIBTYPHBIMH W JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH,
NPUHATBIMH B OOIIECTBE MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIleccam
CaMOIIO3HAHUSI, CAMOPA3BUTHS M COIUATA3AINH 00YJaIOIUXCS.

JInyHOCTHBIE PE3yIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCSl PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMA U PACHIUPEHHE OTBITa NEATEIHHOCTH Ha €€ OCHOBE, B TOM
YHUCJIE B YaCTH:

1)naTpuoTHYeCKOro BOCIIMTAHUA:

IIEHHOCTHOTO OTHOIIECHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYIYHOMY
HacjeWio, TMOHMMAHHUS 3HAYCHUS XUMHUYECKOM HAyKM B IKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIQJIETh JOCTOBEpHON WHMOpPMAIMEH O TEPEeNOBBIX JMOCTIKCHHUSIX W OTKPBITHUSIX
MHPOBOHM U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa U
o0111ecTBa;

2)rpaxkIaHCKOro BOCIIUTAHMSA:

MPEACTABICHUS O COIHAIBHBIX HOpPMAax M TPaBWIAX MEKINYHOCTHBIX OTHOIICHUW B
KOJIJIEKTHBE, KOMMYHUKATHBHOMN KOMIIETEHTHOCTH B 0OIIECTBEHHO MTOJIE3HOM,
y4eOHO-HCCIE0BATEIbCKOM, TBOPUYECKOM W JOPYrMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpPa3HON COBMECTHOM JEATEILHOCTH TPHU BBITOJHCHUH YYCOHBIX, TO3HABATEIbHBIX 3ajad,
BBITIOJTHEHUH XHMHUYECKHX JKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX TMPOEKTOB, CTPEMJICHUSA K
B3aMMOIIOHUMAHWIO W B3aWMOIIOMOIIMA B TPOIECCE ITOM Y4eOHOM IesATETHbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEJACHUE M TOCTYNKH CBOMX TOBAPHUIIEH C MO3UIIMM HPABCTBEHHBIX M MPABOBBIX
HOPM € Y4ETOM OCO3HAHHUS MOCJIEICTBUIA MOCTYIIKOB;

3)leHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUECKHE TMPEJICTABICHUSA O BEIIECTBE U XMMUUYECKON pPEaKIMu, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO pPa3BUTUsA HAyKH M COCTABJIAIONIME OCHOBY MJi1 NMOHUMAaHUS CYHUIHOCTHU
Hay49HOW KAapTHHBI MHpA, MPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUS IPUPOJIBI,
B3aMMOCBSI3SX YEJIOBEKA C IPUPOIHOM CPEIOi, O pOJIM XMMHUHU B MO3HAHUM 3THUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HAIpPABJICHHbICE HA MOJYyYEHHWE HOBBIX 3HAHUU 1O XUMUH,
HEOOXOoauMbIE i1 OOBSCHEHHMS HAOJIOJMaeMBIX IIPOICCCOB W  SIBJICHHWH, TI03HABATEIBHOM,
MH(OPMALIMOHHONW W YUTATEIbCKOW KYAbTYpBI, B TOM YHCIIE€ HABBIKOB CaMOCTOSITENILHOW paboOThI ¢
y4eOHBIMU TEKCTaMH, CHOPAaBOYHON JUTEPaTypoil, MJOCTYIHBIMH TEXHUYECKUMHU CpEACTBAMU
MH(POPMAIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOyYeHHI0O M TIO3HAHMIO, JIF00O03HATENILHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUI0, MPOEKTHOM M HCCIEIOBATENbCKON EATEIBHOCTH, K OCO3HAaHHOMY BBHIOOpY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B TajbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3JI0pPOBbIO, YCTAHOBKHM Ha
3I0pPOBBIN 00pa3 KM3HHU, OCO3HAHHE TOCTEACTBUNA W HETPUSATHE BPEIHBIX MPUBBIYEK (YMOTpeOIeHuUs
QJIKOTOJI, HAPKOTUKOB, KYypEeHHs), HEOOXOIMMOCTH COONIOJCHUS TMpaBui O€30MacHOCTH TpHU
oOpallleHny ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U peaibHOU KU3HU;

5)TpyaoBOro BOCHUTAHUA:



HMHTEPEC K MPAKTUICCKOMY H3yUeHUIO Tpodeccrii U Tpyaa pa3InyHOTO POJa, YBAKEHUE K TPYIAY
U pe3yibTaTam TPYJOBOH JEATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUI
10 XUMHUH, OCO3HAHHBINA BBHIOOP WHIWBUIYATHHONW TPACKTOPUU MPOJIOJDKEHUS 00pa30BaHUs C yIETOM
JUYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH,
yCremHoi Tpo(eCCHOHATBHOW JIEATSIIBHOCTH W Pa3BUTHS HEOOXOJWMBIX YMEHHH, TOTOBHOCTBH
aJanTHPOBATHCS B IPO(PECCUOHATIBHOM Cpelie;

6)3K0/10r14ecKOro BOCIUTAHUS:

9KOJIOTUYECKH I11eJIecO00pa3HOe OTHOIICHHE K MPUPOJEC KAaK MCTOYHUKY >KHU3HU Ha 3emie,
OCHOBE €€ CyIeCTBOBaHMS, NMOHUMAaHUE LIEHHOCTH 3JI0POBOrO0 M Oe30macHOro olpa3a >KU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DPM3MUECKOMY M IICHXHYECKOMY 3JI0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOJICHUSI TIpaBUJI OE30TIaCHOTO TOBEJECHUS MpH paboTe ¢ BEHIECTBAMU, a TAKXKE B
CUTYaIMIX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, MOJydaeMble MPU H3YYCHUHM XUMUH, JJIS pelieHus 3ajad,
CBS3aHHBIX C OKPYXKAIOIIEH MPUPOJHON CPENOM, IS MOBBIIIEHUS YPOBHS SKOJOTHYECKON KYJIbTYPHI,
OCO3HAHUS TJIOOATBHOTO XapakTepa JKOJOTHUECKUX MPOOJIeM M IMyTeH HX PEIICHHsS MOCPEACTBOM
METOJIOB XMMUH, HKOJOTHYECKOTO MBIIIUICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B TO3HABATEIHLHOM,
KOMMYHUKATUBHOM M COIIMATILHOM MTPAKTUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPE3yJabTATOB BBIACIAIOT 3HAUYMMBIE i1 (HOPMHUPOBAHMS
MHPOBO33pCHHsI OOIIEeHAyYHbIE TOHATHSA (3aKOH, TEOpHWs, MNPHUHIUI, THUMOTe3a, (akT, cucrema,
MPOIIeCC, AKCIEPUMEHT M JIPYroe.), KOTOPhI€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeAMeTax M TO3BOJISIOT Ha OCHOBE 3HAHHWHM W3 ATUX MPEAMETOB (POpMHpPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAyYHOM KapTHHE MHpa, W YHHUBEpPCAIbHBbIC Yy4YeOHbIE NeHCTBHS (TIO3HABATEIbHEIC,
KOMMYHUKATHUBHBIC, PETYJISTUBHBIC), KOTOphIE oOOecrneunBaloT (HOPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO M OCYIIIECTBJICHUIO YIEOHOU NEATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] MPU OCBOCHUM 3HAHUM: PACKpPHIBATh
CMBICJT XUMHYECKUX TMOHATHH (BBIICIATh UX XapaKTEPHBIC MPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C
JIPYTUMHU TIOHSTHSMH), HCIOJB30BAaTh TMOHATHS I OOBSCHEHUS OTIEIbHBIX ()AaKTOB U SBJICHUM,
BBIOMpAaTh OCHOBAaHUS W KPUTEPUH I KIaCCH(UKAIIMUM XHMHUYECKHX BEIIECTB W XUMHYECKUX
peaKkiuii, yCTaHABIMBAaTh NMPUYMHHO-CIEACTBEHHBIC CBSI3M MEXKAY OOBEKTaMH H3Y4YEHUsS, CTPOHUTH
JIOTUYECKUE pacCyXJeHus (MHAYKTUBHBIC, ACIyKTHUBHBIC, IO AaHAJOTHUH), JeJiaTh BBIBOJBI H
3aKII0UCHHUS,

YMEHHE MPUMEHATh B IIpOlLlecCe NO3HAHHUS MOHATHS (MPEIMETHbIE U METalpeAMETHHIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENIH, UCHOJIb3yeMble B XHUMHH, MPE0OpPa3OBHIBATh IIUPOKO
MPUMEHSEMbIC B XHMHH MOJCIbHBIC IIPEICTABICHUS — XUMHUYECKHH 3HAK (CHMMBOJI DJIEMEHTA),
XUMHuecKkas (popmyna U ypaBHEHHE XHUMUYECKOUM peakiuu — MpU pPeluIeHHH yueOHO-TI03HAaBATEIbHBIX
3a/1a4y, ¢ y4€TOM STHUX MOJIETBHBIX MPEACTABICHUN BBISBIATH U XapaKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKUA M3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUYECKHX PEaKIINil, BBISBIATH OOIIMe
3aKOHOMEPHOCTH, MPUUYMHHO-CIIECACTBEHHBIE CBSI3U U TMPOTHUBOPEUHS B H3Y4aeMbIX MpoUeccax M
SIBJICHUSAX.

ba3oBble ncciaenoBareibCKue 1eiCTBHS.

YMEHHUE UCIO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B
KauecTBE OCHOBBI JUIsI (DOPMHpOBAHHS THUIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CY)KJICHUH;



npuoOpeTeHue OmbITa M0 IUIAHWPOBAHHUIO, OPTaHU3alMM W TPOBEICHHUIO YYCHHUYECKHX
SKCIEPUMEHTOB, YMEHHME HaOJ0JaTh 3a XOJOM IIPOLIECCa, CAMOCTOSTENBHO IPOTHO3UPOBATh €r0
pe3yabTar, (GopMyaHpoBaTh OOOOIIEHHS W BBIBOJABI 10 pPE3yJIbTaTaM IPOBEIEHHOTO OTIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIaHHON paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMpATh, AaHAIM3UPOBATH U HMHTEPIPETHPOBATH MH(OPMAIUIO PA3IMYHBIX BUJIOB U
dbopM mpencTaBIEHUS, IMOJy4aeMyI0 M3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JHTEparypa
XUMHUYECKOTO COJIepKaHMs, CIPaBOYHbIE MOCOOMs, pecypchl MHTepHEeTa), KPUTUYECKU OILICHHBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSTh PA3IUYHbIC METOJbI M 3alpOoChl MPHU IMOUCKEe M OTOOpEe MH(GOpMAIH U
COOTBETCTBYIOIIMX JIAaHHBIX, HEOOXOJUMBIX ISl BBITIOJIHEHMs] YYEOHBIX W TMO3HABATEIbHBIX 3aja4
ONpeNeNEHHOr0 TWIA, NPUOOpETeHHE OomnblTa B OO0JACTH MCMOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJIAJCHHUE KYyJbTYPOM AaKTUBHOTO WCIOJb30BAHUS Pa3TUYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEIIbHO BHIOMPATh ONTUMANIbHYIO (hOpMY TpencTaBieHus HHPOpMAIIN
U WUTIOCTPUPOBATH peIlacMble 3aJladll HECJOKHBIMU CXE€MaMH, JUarpaMMaMu, APYyruMu (opmMamu
rpaguKy U UX KOMOHUHAITUSIMU,

YMEHHE HCIO0JIb30BaTh U aHaJM3UpOBaTh B IIpoliecce Y4eOHOM U HCCleAoBaTeNlbCKON
JEeSITeNbHOCTH MHGOPMAIUIO O BJIMSHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iCTBAa M TPaHCHOpTa Ha
COCTOSTHUE OKPYKAIOUIeH MPUPOTHON Cpeibl.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHUS 3a7aBaTh BOTIPOCH (B X0j€ Auaiora U (WIH) AUCKYCCUM) TIO CYIIECTBY 0OCYXK1aeMOM
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BBITIOIHEHUSI IPEATI0KEHHOM 3a/1auH;

YMEHHS TPECTABIATh MOJIYYE€HHbIE Pe3y/lbTaThl MO3HABATENIbHOM AEATEIbHOCTH B YCTHBIX U
MUCBbMEHHBIX TEKCTaX; JelaTh MPE3CHTALNI0 Pe3ylbTaTOB BHINOJHEHUS XUMHUYECKOTO SKCIEPUMEHTa
(JrabopaTopHOTO OMBITa, JIAOOPATOPHOM PabOTHI TO HCCIAEAOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO
MPOEKTA);

yMeHHSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HaBaTEIbHOU U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH MPHU PEIICHUH BO3HHUKAIOUIMX MpoOJIeM Ha OCHOBE yuéra OOIIMX
WHTEPECOB M COIJIACOBaHMs MO3ULUN (0OCYXIeHus, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBI»,
KOOpJMHAIMS COBMECTHBIX JIEHCTBUMN, OMpENENIeHUe KPUTEPUEB IO OIEHKE KayecTBa BHINOJHEHHOU
paboTHI U ApyTrHe).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO ONPENeNsITh LEeNU JACATEIbHOCTH, IJIAaHUPOBATh, OCYIIECTBIATH,
KOHTPOJUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO JESATENLHOCTH, BIOMpaTh Hambosee
s¢deKkTUBHBIE CIOCOOBI pelIeHHUs y4eOHBIX M MO3HABATENbHBIX 3a7ad, CaMOCTOSITEIbHO COCTaBJIATH
WIH KOPPEKTUPOBATh MPEIOKEHHBIN alrOpUTM JEHCTBUII NMpPH BBINOJIHEHUU 33JaHUNA C Y4ETOM
MOJIyYeHHUs HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTaxX — BEUIECTBAX M pPEaKIUsiX, OILICHUBATh
COOTBETCTBHUE IMOJYYEHHOTO pe3yabTaTa 3asBIIEHHOM 1€, YMEHHE UCIOJIb30BaTh M aHAIU3HPOBAThH
KOHTEKCTBI, IIpe/ijlaraéMble B YCIIOBUU 3aJIJaHUI.

MHNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOEHHUIO 00s3aTENBHOTO  COACpIKaHMS,
YCTaHOBJIEHHOTO  JaHHOW  (enepanpHO  pabodeid  mporpamMmol,  BBIIENSIOT:  OCBOEHHBIC
0Oy4aroMMUCS HayYyHbI€ 3HAHUS, YMEHHS U CIIOCOOBI JEUCTBUH, crielupuUecKre As MpeaMeTHOU
obmactu «XuUMHS», BHUIBI ACSITENBHOCTH TO TOJYYCHHIO HOBOTO 3HAHHUSA, €r0 WHTEPIPETAlUH,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMYHBIX YI4EOHBIX U HOBBIX CUTYAIIUSX.



K kon1y o0yuenus B 8 kiacce npeiMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTD y 00yHAIOIIUXCS YMEHUI:

® PACKpBIBATh CMBICII OCHOBHBIX XMMUYECKUX MOHATUNA: aTOM, MOJICKYJIa, XHMUUYECKHUI 3JIEMEHT,
IIPOCTOE BELIECTBO, CJOKHOE BEUIECTBO, CMeCh (OJHOpPOJHAsT U HEOJHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJbHAsl aTOMHAsi W MOJIEKYJspHash Macca, KOJIMYECTBO BEIIECTBa,
MOJIb, MOJIIPHAsi Macca, MaccoBasi J0Jsl XUMUYECKOTO AJIEMEHTA B COETUHEHUH, MOJISIPHBIN
00BEM, OKCH, KUCIIOTA, OCHOBAHHE, COJIb, MIEKTPOOTPHUIIATEIILHOCTD, CTETICHb OKUCIICHUS,
XMUMHMUECKas peakius, KilacCU(PUKAIMSA peaklUil: peakuuu COEAMHEHUS, pPEaKIUH
Pa3OKEHUs, PEaKIUU 3aMEICHHs, peakui 0OMEHa, 9K30- U DHJIOTEPMUYECKHUE PEaKIUH,
TETUIOBON 3 EKT peakuuu, sAPO aToMa, MIEKTPOHHBIN CIOW aroMa, aToMHas opOuTasb,
paauyc aToma, XMMHYECKasi CBsI3b, MOJISIPHAS M HETOJSPHAs KOBAJICHTHAsl CBA3b, MOHHAs
CBSI3b, MOH, KATHOH, aHUOH, PAaCTBOP, MaccoBas J0JIs1 BellecTBa (IPOLEHTHAs] KOHIIEHTpALIHsl)
B pacTBOpE;

® JUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSITHI M MPUMEHSTh ITH TOHATHUS
MIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUI;

® 1ICII0JIb30BAaTh XMMHYECKYI0 CHUMBOJMKY Ui COCTaBJI€HHUS (POPMYN BEIIECTB U YypaBHEHUN
XUMUYECKUX PEAKIUN;

® OIIPENIENATh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHUSX, CTEIIEHb OKHUCICHUS
3JIEMEHTOB B OMHAPHBIX COECAMHEHUSX, IPUHAJUIEKHOCTD BEIIECTB K ONpeAeIEHHOMY KiIaccy
coeMHeHUN 1o ¢opMyliaM, BHJ XHMHYECKOW CBs3M (KOBAJICHTHas W HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

epackpbiBaTh cMbici [lepuoanueckoro 3akona JI. WM. MengeneeBa: 1eMOHCTPUPOBAThH
[IOHMMAHHE T[EPUOJNYECKON 3aBUCHMOCTH CBOWCTB XUMHYECKHX DJIIEMEHTOB OT HX
nosoxeHus B [lepuonnyueckoi cucreme, 3aKOHOB COXPaHEHUSI MACCHI BEILIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO Y4EHUs, 3aKOHa ABOTaIpo;

® OIIUCHIBATh M XapakTepu3oBaTh TaOnuuHyio ¢opmy Ilepuonnyeckoil cucTeMbl XHUMHYECKUX
AJIEMEHTOB: pa3NyaTh MOHITHS «IJIaBHAsI MOArpyma (A-rpymma)» 1 «11oboyHas moArpyra
(b-rpymma)», Manble U OOJbIINE MEPHO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnuue «llepuognueckas cucrema xumuueckux osiementoB JI. WM. MenzaeneeBa» ¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
s1ipa, 00111ee YHCII0 AIEKTPOHOB U paclpeAeSIeHUE UX M0 JIEKTPOHHBIM CIIOSIM);

e KJIaCCU(UIIMPOBATH XMMHUYECKUE IEMEHTBI, HEOPraHUYECKHE BEIIeCTBA, XUMUYECKUE PEAKIINH
(M0 9KCITy U COCTaBY YYacTBYIOLIUX B PEAKIIUU BEIIECTB, IO TEIJIOBOMY 3D (DeKTy);

® XapaKTepH30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPXK/Iasi OINUCAaHUE MPUMEpPAMU MOJEKYJSIPHBIX YpPaBHEHHUM COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUH;

® [[DOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTM OT MX KAue€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU NTPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;

® BLIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COEUHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B PAacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUECKOUN peaKIni;

® [IPUMEHSTh OCHOBHBIE ONEPALUH MBICITUTENBHON EATENBHOCTH — AHAJIW3 U CUHTE3, CPABHEHUE,
00001IeHNe, CHCTeMaTH3alnio, KIACCU(PUKAIUIO, BBISBICHHE MPUYUHHO--CIEACTBEHHBIX
CBsI3€M — U1 M3YYEHMs CBOMCTB BEIIECTB M XMMHUYECKUX PEaKLMil, €CTECTBEHHO-HAY4YHbIE



METO/Ibl TTO3HAHUS — HAOMI0ICHNEe, U3MEPEHHE, MOICITHUPOBAHNE, IKCIIEPUMEHT (pealbHbIl U
MBICJIEHHBIN );

® CJIeZIOBATh MPABUJIAM MOJB30BAHUSA XUMHUYECKON NOCYI0M U 1a00paTOpHBIM 000pyI0BaHUEM, &
TaKke NpaBWiIaM oOOpalleHUus C BELIECTBAMU B COOTBETCTBHM C HWHCTPYKLHUSMHU IO
BBITIOJTHEHUIO JTa0OPAaTOPHBIX XHMHYECKHX OIBITOB 10 IMOJYYEHHUIO H COOMpaHHIO
ra3oo0pa3HbIX BEmECTB (BOJOpOJAa M KHUCIOpPOJA), MPUTOTOBICHHIO PAacCTBOPOB C
ONpENENIEHHON MACCOBOM J0JIEM pPAcCTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IPOBOAUTH
XMMHMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U KHCIOT C IOMOLIBIO
WHJIUKATOpOB (J1akmyc, heHondTaaent, METUIOPAHX U APYyrue).

K koH1y 00y4yeHust B 9 kiacce mpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh

c(OPMUPOBAHHOCTh Y OOYYAIOIINXCS YMEHUMN:

® PacKpbIBAaTh CMBICJI OCHOBHBIX XMMHYECKUX MOHATHI: XMMHUUECKUN 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, AaHHWOH, TPOCTO€ BEIIECTBO, CIIOXKHOE  BEIECTBO, BaJEHTHOCTD,
AJIEKTPOOTPHUIATENILHOCTD, CTENEHb OKHCIEHUS, XUMUYECKasl peaklMs, XUMUYecKasl CBS3b,
TEIoBOM 3(ddexkr peaknuu, MOJb, MOJSAPHBIH O00BEM, pacTBOp, AJIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI,  AJEKTPOJIUTUYECKass  JUCCOIMAlMsl, peakuud HOHHOTO  OOMeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBecHe, oOOpaThMble M  HeoOpaTHMble pPEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKI[MH, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJIEHHE, AJJIOTPOIHUs, aM(POTEpPHOCTb, XUMUYECKasi CBA3b (KOBaJECHTHas, WOHHAs,
MeTajyindyeckas), KpHUCTaJUIMYecKasi pemérka, KOppo3us METajuloB, CIUIaBbl, CKOpPOCTb
XUMUYECKON peaklnu, MpeaeabHo gonycrumas konueHtpanus [1/IK Bemectsa;

® VJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMYECKHUX IOHATHNA W NPUMEHATh 3TH MOHSITHS
IIPY OIIMCAaHUM BEILECTB U UX MPEBPAILCHUN;

® IICTIOJIb30BATh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJIEHHsI (OpPMy] BEILECTB M YpaBHEHHM
XUMHUUYECKUX PEaKIIHil;

® OIIPEIENIATh BAJICHTHOCTh M CTEICHb OKHUCIICHUS XUMHUYECKMX JJIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOIO COCTaBa, NIPHUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCYy COCOUHEHHUH IO
¢dopmynaM, BHJ XHMHUYECKOH CBsI3M (KOBaJEHTHas, HWOHHAs, MeTalIMuecKas) B
HEOPraHM4eCKUX COEIUHEHUSX, 3apsA] MOHA IO XUMHUYECKOH (opMmyie, XapakTep cpeipbl B
BOJHBIX PAaCTBOPAX HEOPraHUYECKUX COCIAMHEHUH, THUI KPUCTAJUIMYECKON pPEIIETKU
KOHKPETHOTO BELIECTBA;

e packpbiBaTh cMblca Ilepnoanueckoro 3akona JI. M. MenneneeBa u IE€MOHCTPUPOBATH €r0
[IOHMMAaHHE: OMUCHIBATh U XapaKTepH30BaTh TabmuuHyo ¢opmy [lepuoanyeckoit cuctembl
XMUMUYECKUX 3JIEMEHTOB: pa3MyaTh MOHATHUA «rJaBHas mnoxarpynna (A-rpynma)» u
«mobounass moxarpynna (b-rpynma)», Manble M OOJbIIME MEPHOABI, COOTHOCHUTH
0o0O3HaueHMs, KOTOpble HMEIOTCA B  HNEPUOJUYECKOM  Tabnuue, C  YHUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oouiee
YHUCIO BJEKTPOHOB M paclpesielieHue UX MO 3EKTPOHHBIM CJ0sIM), OOBSCHATH OO0IIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB M HUX COEAMHEHUH B IpeAenax MallbIX
IIEPHOJIOB U INIaBHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX ATOMOB;

e KJaccU(UIMPOBATh XMMUYECKHE IEMEHTHI, HEOPraHWYEeCKHEe BEIIECTBA, XUMHUECKUE PeaKIiH
(Mo 4YMcily M COCTaBy Y4YacTBYIOLIMX B PEAKLUH BEILECTB, MO TEIUIOBOMY 3 deKTy, Mo
U3MEHEHHIO CTENIeHEH OKHUCIICHUSI XUMUUECKUX HJIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBAaTh) OOIIME U CHElU(PUUECKHe XUMUYECKHE CBOWCTBA MPOCTBHIX U
CIIOXKHBIX BEIIECTB, IOATBEp)KJIasi ONMCAHUE NPUMEpPAMU MOJIEKYJISIPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOIUX XUMMHUYECKUX PEAKIIM;



® COCTABJIATh YPABHEHMSI JIEKTPOJIUTUUECKON UCCOLMALMU KUCIIOT, 1IEJI0YE U COJIeH, NIOJIHbIE
U COKpalI€HHBIC YPAaBHCHHSI pPEAKIHMi HOHHOTO OOMEHAa, YpaBHCHHSI PEaKIIHiA,
MOATBEPXKIAIOLIUX CYIIECTBOBAaHUE TI'€HETUYECKOW CBS3M MEXJy BELIECTBAMH pPa3IMYHbIX
KJIaCCOB;

®pacKpbIBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKLMii;

® [[POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSAX;

® BLIYHCIISATE OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacChl BEILECTB, MacCOBYIO JIOJIIO
XMMMUYECKOTO 3JIEMEHTa 10 (OpMyJie COEIMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKIuy;

e cOOMIOaTh MTpaBUJIa MOJIb30BAHUS XMMHUECKOM MOCYJ0N U Ja00paTopHbIM 000pyI0BaHUEM, A
TaKKe TMpaBwia oOpalleHUs C BEIIeCTBAaMH B COOTBETCTBUM C WHCTPYKUHUSMHU IO
BBINIOJIHEHUIO JIAOOPATOPHBIX XMMMUYECKHUX ONBITOB 10 TMOJYYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTIIEKHCIIOTO Ta3a);

® [IPOBOJIUTH PEAKIMH, MOJATBEP)KJIAIONINEe KAaueCTBEHHBIH COCTaB pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM IYTEM XJIOPHUJI-, OPOMHJI-, HOAUN-, KapOoHaT-, pocdaT-, cuImkar-,
cynbdar-, THIPOKCUA-UOHBI, KATHOHBl AMMOHHWS W WOHBI H3YUYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

® [I[PUMEHSTH OCHOBHBIE OTI€pPAIN MBICIUTEIbHON JESTebHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,

00001IeHNe, CHUCTEeMAaTU3allUI0, BBIABICHUE NPUYUHHO-CIEACTBEHHBIX CBsi3ed — JuId
W3Y4YECHUS CBOWMCTB BEIIECTB WU XUMHYECKUX pEakiUil, €CTEeCTBEHHO-HAy4YHbIE METO/IbI
Mo3HaHusi — HaOJIOACHUe, H3MEpeHue, MOJCIMPOBAHUE, HKCIHEPUMEHT (pealbHBI U

MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB
Ne HaumeHoBaHue pa3aeioB u IlpakTHyeckue, duexkTpoHHble (¢ poBbIE)
n/n TeM MPOrpaMmbl Bcero Konrpoanunie 1200paToOpHbIe o0pa3oBaTe/ibHbIE pecypcChl
padoThI paGoTLI
Paznen 1.IlepBoHayajibHble XUMHYECKUE TIOHATHS
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 4 bubnuorexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
L ): ]
19 BemectBa 1 xuMu4geckue 15 1 5 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilme npeacTaBuTe/Id HEOPraHNYeCcKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 5 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6moreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 5 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 5 bubmuoreka [JOK
HEOPraHUYeCKUX COCTMHCHUIN https://m.edso0.ru/7f41837c¢
Hroro no pazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 3j1eMeHToB /. U. Mengeneesa. CTpoenne aToMOB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaKkuuu



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

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema Bu6morexa LIOK
3.1 XUMUYeCKUX 31eMeHToB [1. U. 7 1 https://m.edsoo.ru/7f41837¢
Mengene-esa. Ctpoenne T '
aToma
' https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIINH
MIroro o pasme 15 bubmmoreka [{OK
TOTO TI
pasacty https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 17
[TPOTPAMME
9 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM IlpakTuyeckue, | (uHppoBbIe)
Ne i/ HDOEDAMMEL B KonTposabHbie 6
0 porp cero JabopaTtopuble | OOpa3oBaTe/bHbIE
padoThI
padoThI pecypcbl
Paznen 1.BemecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 0 1 bubnunoreka [JOK
' peaxiuii https://m.edso0.ru/7f41a636
13 DIEeKTPOIUTHYECKAs JUCCOLIMALIMS. 8 1 5 bubnunoreka [JOK
' XUMHUECKUE peaKIMy B pacTBOpax https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny 17
Pasznea 2.HeMeTa/JIbI U X COeAMHEHUS
21 OO6mast XxapakTepUCTUKAa XUMUYECKHUX 4 bubnuorexa [JOK
' anemenToB VIIA-rpynmsl. ["agoreHs https://m.edsoo.ru/7f41a636
00
22 | anesertron VIA-rpymm, Copameé 6 BuGnotexa LIOK
' PYHIEL. L¢P https://m.edso00.ru/7f41a636
COEIUHEHUS
I o erordil B
. MEHTOB -TPVIIIIEL. T U UX
7 pyn ’ p https://m.edso0.ru/7f41a636
COEIUHEHUS
y g)(;mzﬂ X:pélli(]szI/ICTI/IKa X;/IIMI/Ie‘-Ie:KI/IX . BuGmorexa LIOK
. JIEMEHTOB -rpymIsl. Y1 u
. pyH Pox https://m.edso00.ru/7f41a636
KPEMHHH ¥ UX COCAMHEHUS
Hroro mo pazgeny 25
Paznen 3.MeTasiibl H UX COeIMHEHHS
bu6mmoreka [JOK
3.1 06 % 4
HIME CBOHCTEA METAILIOB https://m.edso0.ru/7f41a636
bu6 OK
3.2 Baxneime MeTaiuisl 1 UX COSIUHEHUSI 16 h Epgjﬁ;iﬁiilm 175412636
Utoro no pazneny 20
Pasznen 4.Xumus n okpyxamomas cpeaa
4.1 BemniecTtBa 1 MaTepHallbl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Wtoro mo pazneny 3
PeszepBHoe Bpems 3 bubnunoreka [JOK



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

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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

21



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero Konrpoasnsie | Ilpakruueckue,jadoparopunie | 00pasoBaTe/ibHbIE
padoThI padoThbI pecypchl
[Ipenmer xumuu. Poss xumun B
JKU3HHU yenoBeka. Tena u
1 BemecTBa. JJaboparopHas paboTa. 1 0 05 bubnuorexa [JOK
"H3y4deHue u Onmucanue https://m.edsoo.ru/ff0d210c
(buznyeckux cBOKWCTB 00pa3oB
HEOpPraHWYECKUX BEIIECTB".
5 IlonsTtue o MeTomax MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTrueckast pabota Ne 1
3 «IIpaBuiia paboThl B 1ab0paTOpuun 1 0 1 bubmuorexa [JOK
1 IpuéMBI 0OpaIIeHHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM)
UucThble BelecTBa U CMECH.
CriocoObl pasnieeHust cMecei.
JlaGopaTtopHnas padora. "M3y4ueHue
4 cnoccf)60B I;)ae,ﬂ:neHHﬂ CMec}en;I (c 1 0 0.5 bubmmorexa IOK
https://m.edsoo.ru/ff0d26ca
MIOMOIIBI0 MAarHuTa,
¢bunbTpOBaHUE, BEIIAPUBAHUE,
JTUCTUIUIALMSA, XpoMmaTorpadus)".
[IpakTuueckas padota Ne 2
5 «lfasz[eneHHe cﬁeceﬁ (Ha mpumepe 1 0 1 bubmorexa HOK
N https://m.edsoo.ru/ff0d28c8
OYHCTKU TTOBAPEHHOU COJIH)»
6 ATOMBI 1 MOJIEKYJIBI 1 0 0 bubnuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

https://m.edsoo.ru/ff0d2a6¢

XUMHYECKUE DJICMEHTBI. 3HAKU

7 (CMMBOJIBI) XUMHUYECKUX 0 Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2be8
3JICMEHTOB
8 [IpocThie 1 cI0XKHBIC BEIIECTBA 0 Bubnuotexa LIOK
https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJICKYJIIPHOE YYCHUE 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSHCTBA COCTaBa
10 BelecTB. XuMuueckas Gopmyia. 0 bubnuoreka [JOK
BajleHTHOCTE aTOMOB XHMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENBHAS MOJICKYJISIpHAS 0 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10y XUMHYECKOTO 0 bu6mmoreka [IOK
3JIEMEHTA B COEIUHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemtectsa. Mob. 0 bu6mmoreka [JOK
MousipHas Macca https://m.edsoo.ru/ff0d5230
du3nyecKre U XUMUYSCKUE
SIBJICHUS. XUMUYECKasl PEaKIIHSI.
JlaGopaTopHas pabora.
"Habnronenne hpu3ndeckux BuGmmorexa LOK
14 (TuTaBieHUE BOCKA, TasHUE JIbJA, 0.5

pacTupaHue caxapa B CTYIKE,
KHUIICHUE U KOHCHCAITUS BOJIbI) U
XMUMHUYECKUX (TOpEHUE CBEYH,
MPOKaJIUBAHUE MEIHOM IIPOBOJIOKH,

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

B3aMMO/ICIICTBHE MeJIa C KUCITIOTOM)
SIBJICHUM .

[Ipu3Haky 1 ycnoBUs MPOTEKAHUS
XUMUYECKUX PEAKIUH.
JlaboparopHas pabdoTa.
"HabimroieHue 1 onucanue
MIPU3HAKOB TIPOTEKAHUS
XUMHYECKUX PEaKINi

15 (pasnmokeHue caxapa 0.5 bubmmorexa LIOK
. e https://m.edsoo.ru/ff0d3al6
B3aMMO/ICHCTBUE CEPHOU KHCIOTHI
C XJIOPHUJIOM Oapusi, pa3ioKeHHE
ruapokcuaa meau (II) mpu
HarpeBaHWUH, B3aUMOJICHCTBHE
JKeJe3a ¢ pacTBOPOM COJIM MEJIH
(.

16 3aKOH COXpaHEHHS MACChI 0 bubmuorexa [JOK
BeliecTB. XMMUYECKHUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus koJimyecTBa, MacChl

17 BeIlleCTBA TI0 ypaBHeHH;nv; 0 bubmmorexa LIOK

. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX peaKlui
Knaccudukanus XuMu4ecKkux
18 peaKuHI(“f (co:ﬂHHeHHﬂ 0 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d3f34
paslIoKEeHUs, 3aMEIICHUsI, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIONEIUCT. O6O6YIIJIIGHI/16 Hu 0 bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HAaHUH
KonTtposneHas padota Nel mo teme BuGmoreka LIOK
20 «BemecTBa 1 XUMUUECKHE 0

peaKkum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

21 Bo3nyxa. Kucinopon — anemeHT u 0 bubmorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
Ou3nUecKue 1 XUMUIECKNE
CBOMCTBa KUCJIOPOAA (peaKu

29 okucnenus, ropenue). [lonstue 06 05 bubnuorexa [JOK
okcuzax. JlabopatopHas pabora. https://m.edsoo.ru/ff0d4614
"O3HakomIieHue ¢ 00pa3laMu
OKCH/JIOB U OTMCAHUE UX CBOMCTB'".

CriocoOslI MoTyueHust KUCIopoia B
23 naboparopuu ZlqnpOMblmnele{OiTH. 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoit 3¢ ekt xumuueckon
€aKI1H, TIOHATHE O
24 IT)epMIj)XI/IMI/meCKOM YpaBHCHUH 0 Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUECKHUX
peaxkuusax
Tomnuso (HedTh, Yroiab U METaH).
25 3arpﬂ3HeI£He(11;03ﬂyyl;(a CITOCOOBI ) 0 Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
€ro IpeaoTBpaICHUS
[IpakTruueckas padota Ne 3 o
teme «llomydenue u cobupanue bubnuoreka [IOK

26 1
KHCJIOPO/ia, U3y4IEHHUE €ro https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

97 Bopopon — anemMeHT u pocroe 0 bubnuoreka [IOK
BeniecTBo. HaxoxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
q)I/IBLI/ILIeCKI/Ie U XUMHUYECKHUE BuGmmorexa [OK

28 cBolicTBa Bojgopoaa. [Ipumenenne 0

BOJOpOaa

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 [ToHsATHE O KHCIIOTaX U COJISIX 0 https.//m.eds0o.ru/ff0d50d2

30 Crioco0bI MmoJTydeHust BOJAOPOIa B 0 bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ffod4dd0
IIpaktrueckas padota Ne 4 o

31 Te]i)\ae «Honyqe}fne U coOupanue 1 Bubnuorexa LIOK

. https://m.edsoo.ru/ff0d4f42
BOJIOPO/JIa, M3YYCHHUE €r0 CBOHCTRBY

32 MouisipHbiii 00BEM ra3oB. 3aKOH 0 bubnuorexa [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KOJIM4ecTBa

33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY 0 bubmmorexa LIOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIlECTBA WIH 00BEMY
Boraucnenus 00EMOB Ta3oB 110

34 YPaBHEHUIO PEAKIIUM HA OCHOBE 0 bubmuorexa [JOK
3aKOHA 0OBEMHBIX OTHOIIEHUI https://m.edsoo.ru/ff0d5708
rasoB

35 DOu3nvecKrue U XUMUYECKHE 0 bu6mmoreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHui. [lonsrue 00
nHauKaropax. JlaboparopHas

36 pagOTa. "I§a6nmneHie I/ICI:MCHCHI/I}I 0.5 bubamotexa LIOK

https://m.edsoo.ru/ff0d59e2
OKpacKH MHJIUKATOPOB B PAaCTBOPAxX
KHUCIIOT U 1Ienouei'.
Bopna kak pacTBopUTeIIb.

37 Hacrimiennuple 1 HeHACHIIIIEHHBIS 0 bu6mmoreka [JOK
pacTBOpbl. MaccoBas 10Jist https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE

38 [IpakTuueckast pabora Ne 5 mo 1 bu6mmoreka [JOK
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teme «[IpuroroBiieHHE pacTBOPOB
C OIPEACIIEHHON MAaCCOBOM 0JIer
PacTBOPEHHOTO BEWIECTBA»

https://m.edsoo.ru/ff0d5eba

39 KonTtposnsHas padota Ne2 mo Teme 0 bubnuorexa [JOK
«Kucnopon. Bomopos. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTa, KiIacCU(PUKAIUS, 0 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue n xumMmu4eckue
o | oo, oot o
P HOB: ' https://m.edsoo.ru/ff0d664e
JlabopaTtopHnast pabora.
"XUMHUeCKHEe CBONMCTBA OKCHIOB'.
OcHOBaHHUSI: COCTaB, bubnuorexa [JOK
42 0
Kaaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
[Tosnydenune n XuMHU4eCKHe
CBOWCTBA OCHOBAHUM.
JlabopaTtopHnast padora "[lonydueHue bubmuorexa [JOK
43 . 0.5
HEPaCTBOPUMBIX OCHOBAHHH. https://m.edsoo.ru/ff0d67ca
XUMHYECKUE CBOMCTBA
OCHOBaHUM".
Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
44 0
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[Tonyuenue u Xxumu4eckue
45 cBolicTBa KUCNOT. JlaboparopHas 05 bubnunoreka [JOK
pabora. "Xummuuecknue cBoiicTBa ' https://m.edsoo.ru/ff0dfee2
KHUCIOT".
46 Conu (cpemHue): HOMEHKIIATYpa, 05 bubmuoreka [JOK

CITOCOOBI MOJIYYCHHA, XUMHUYCCKUC

https://m.edso0.ru/00ad9474
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cBoiictBa. JlaboparopHas padoTa.
"BriTecHeHHe 0JIHOTO MeTasuia
JIPYTUM U3 pacTBOpa coiu'.

[Ipaktuyeckas padora Ne 6.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [{OK

47 3ama4 1o TeMe «OCHOBHBIEC KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHWUYECKUX COCAMHCHHIN
I'enetmueckas CBI3b MEX
48 KJIaccaMu HeopraHqucmiy bubmmorexa LIOK
B https://m.edsoo.ru/00ad9a50
COCIMHCHU I
49 OO6o01enre U cucTeMaTru3arus bubmuorexa [JOK
3HaHUI https://m.edsoo.ru/00ad9cb2
KonTponbras padora Ne3 o Teme
50 "OCH(I))BHI)IG KJ'II;CCI)I Bubmmorexa LIOK
o https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCTMHCHUI
[TepBBIic MOMBITKN KIacCUDHUKAIIT
51 XI/II\I/)II/I‘IGCKI/IX 3JICMEHTOB. lq)lomﬁne bubamorexa LOK
https://m.edsoo.ru/00ad9ffa
0 TPYIIIaX CXOTHBIX AIIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [Tepuonnueckas cucrema bu6mmoreka [JOK
XMUMHYECKUX 3eMeHTOB [1. 1. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuop1, TPy, TOATPYIIIHI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuoreka [JOK
aTOMHBIX sifiep. M3oTorsl https://m.edsoo.ru/00ada342
55 CTpoeHue IeKTPOHHBIX 00010YeK bubnunoreka [JOK

aTOMOB 3JICMCHTOB

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



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

IIepuoanueckoit cucremsl /1. U.
Menpeneesa

XapakTepucTUKa XUMHAYECKOTO
3JIEMEHTA 10 €ro MOJIOKEHUIO B
[Tepnoaunueckoii cucreme /1. M.

bu6mmoreka [{OK

% Menzeneesa. JlabopaTopHas 05 https://m.edsoo.ru/00ada824
pabora. "N3ydyenue oOpa3ion
BEIIIECTB METAJJIOB U HEMETAJIOB".
3nauenue [lepuoanueckoro 3akoHa
57 JUISL Pa3BUTHSI HAYKU U ITPAKTHUKHU. 0 bubnuoreka [IOK
JI. . MenpeneeB — y4EHbIH, https://m.edsoo.ru/00ada96e
MeJaroT U IpaxIaHuH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB 0 bubmuorexa [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNonnas xumudeckas CBsI3b 0 htts://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas 0 bubmuorexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas 0 bubnuorexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 0 bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OkucauTenbHO- 0 bubnuoreka [JOK
BOCCTaHOBMTEJIbHBIE PEAKIIMH https://m.edso0.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH 0 bubmorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTtposnpHas padota Ne4 o teme 0 bubnuoreka [IOK

«CTpOCHI/Ie atroma. XHUMH4YECKas

https://m.edsoo.ru/00adb486
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CBS3b»
HTorosas KoHTpoJbHAs paboTa bubmuoreka [IOK
66 1 0
(ITpomexyTo4Hast aTTecTalys. https://m.edsoo.ru/00adb33c
67 PezepBubiit ypok. O0o0IICHNE T 1 0 bubnuorexa [JOK
cUCTEMATU3alHs] 3HAHUI https://m.edsoo.ru/00ad9cb?2
68 PesepsHblit ypok. O60011IEHNE U 1 0 bubnnorexa [JOK
cUCTEMaTU3alHs] 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 115
[TPOTPAMME '
9 KJIACC
KoaunuecTBO YacoB
JJIeKTPOHHBbIE HU(PPOBBIE
IIpakTH4eckue,
Ne i/t Tema ypoka KoHTpoabHbIe oOpa3oBarTe/ibHbIE
Bcero JabopaTopHbie
padoThbI pecypcbl
padoThI
e I o Bromora ox
T https://m.edsoo.ru/00adb59e
Meunpeneena
) e o e Ty 1 0 0 BuGmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MepUOI0B
3 Knaccudukamus 1 HOMEHKIATypa 1 0 0 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adh7e2
Bunpl xuMudeckoil CBSI3U M THIIBI bu6mmoreka [JOK
4 . 1 0 0
KPHCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
K o]
5 outposkHaz pabora Nel no Teme . 1 1 0 https://m.edsoo.ru/00adbac6
«[ToBTOpEeHue U yrnyOneHne 3HaHUA
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OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiiaccay

Knaccugukanus XuMIUUeCKUX peakuuii mo

bubnuoreka [IOK

6 0
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKON PEAKIINY.
7 a P P 0 bubnuorexa [JOK
OHSITHE O TOMOTEHHBIX U FeTEPOTreHHBIX
P https://m.edsoo.ru/00adbe9a
peaKIusx
[TonaTHE O XMUMHUYECKOM PaBHOBECHH.
@akTOpBI, BIUSAIOIIAE HA CKOPOCTh
XUMUYECKON PEaKIIUU U TOJI0KEHNE
8 P a6 05 bubmmoreka [{OK
XUMHUYECKOTO paBHOBecHs. JJabopaTtopHas :
| P patop https://m.edsoo.ru/00adc28c
pabora. "HccnenoBanue 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU PEAKIINH OT
BO3JICUCTBUS Pa3IMIHBIX (PaKTOPOB'.
9 OKHCANTENEHO-BOCCTAHOBUTEIILHBIE 0 bubnuorexa LIOK
peaknuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUUECKON AUCCOIUALINH. bu6moreka [IOK
10 0
CunbHBIC U CITA0bIC SIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
HNonnbie ypaBHEHUST peaKIUid.
JlabGopaTtopHnas padora "IIpoBeneHue
OIIBITOB, WIUTFOCTPUPYIOIIUX TPU3HAKU bubnuorexa [{OK
11 . 0.5
MIPOTEKAHMsI PeaKInii HOHHOrO 0OMeHa https://m.edsoo.ru/00add448
(oOpazoBaHue ocajika, BbIICICHHE ra3a,
o0OpaszoBaHue BOJIbI)".
XUMHUYECKUE CBOMCTBA KMCIIOT U OCHOBAHUM
12 06 0 bubnunoreka [JOK
B CBETE MPEJICTABIECHUN O
P N https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKOU JUCCOLMAIITT
13 XHMHYECKHE CBOMCTBA COJICH B CBETE 0 bu6mmoreka [JOK

MIPEJICTAaBICHUN 00 HIEKTPOIUTHUECKOM

https://m.edso0.ru/00add8h2
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Jucconranuu

14 [onsiTne o ruaponU3e conen 0 brbmorexa OK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [{OK

15 0606 i 0

OOICHHE I CHETEMATIBAMIA SHatH https://m.edsoo.ru/00addd12
[IpakTnueckas padota Ne 1. «Pemenue bubnuorexa [JOK

16 1
IKCTIEPUMEHTAILHBIX 3313 https://m.edsoo.ru/00addbfa

. i(;H;pOJ‘I(I;HaSI paioza NQZC:;) Te;we . BuGmorexa LIOK

JIEKTPOITUTHICCKAS TN Harysl.
P A tat https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B pACTBOPAX»

18 OO011as XapakTepUCTUKA FaJIOr€HOB. 0 bubnuoreka [IOK
XUMHUYECKHE CBOWCTBA Ha MMPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnoposojopoa. CossiHast KUCIOTA,

19 XUMHUUYECKHE CBOMCTBA, MOJyYCHUE, 05 bubnuotexa [JOK
npuMenenwue. JlaboparopHast pabora. ' https://m.edsoo.ru/00ade104
"KauecTBeHHas peakuys Ha XJIOPUI-UOH".

IT 6ota Ne 2
20 «IPI?)ETH::;/ITZIO%E:OT; KI/IOCJIcr)I:HT 611;4: eHue 1 bubmiorexa LIOK
- yil > YA https://m.edsoo.ru/00ade348
e€ CBOWCTB»
B

| e o memsiok
Pealti, A P A https://m.edsoo.ru/00ade488
n30bITKE
OO01as xapakTepucTuka 3neMeHToB VIA- bubnuoreka [JOK

22 0
TPYIIIIbI https://m.edsoo.ru/00ade64a
AnnoTtpornHble MOAU(UKALIUY CEPBI.

23 HaxosxeHue cepel 4 €€ COCAMHEHUN B 05 bubnuoreka [IOK

IpUpoe. XMMUYECKHE CBOMCTBA CEPBI.
JlaGopatopHas pabora. "O3HaKOMIIEHHE C

https://m.edsoo.ru/00ade64a
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oOpasiaMu cepbl U €€ COeTMHCHHSIMA "

CepoBojiopo, cTpocHHe, (PU3HIECKUE U

bubnuoreka [IOK

24 XUMHYECKHE CBOICTBa 0 https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA, bubnuorexa [JOK

25 0.5
npumenenue. JlaboparopHas padora https://m.edsoo.ru/00adea28
"KauectBenHas peakius Ha CynbGaT-uoH".
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CII0co0a MoTy4eHus 0 bubnuorexa [JOK
CEpPHOM KUCIOTHI. XMUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY)KaroIlen Cpeibl COCTUHEHUSIMH CEPbI

97 Brraumcinenre MacCoBOM JOJH BEIXOa 0 bu6moreka [IOK
MPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTUKa 3J1eMEeHTOB VA-

28 rpynmnsl. A30T, paCIpOCTPAHEHHUE B 0 bubnuorexa [JOK
npupoje, GU3HIECKHE U XUMHUCCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AmMuax, ero (pu3nYecKue 1 XuMUYECKHe

29 CBOICTBA, MTOJIy4YEHHUE U TPUMEHECHUE. 05 bubnuoreka [JOK
JlaboparopHnas pabora "KauecTBeHHas https://m.edsoo.ru/00adf004
peakuys Ha MIOH aMMOHMUS".
[IpakTuueckas padora Ne 3 mo teme

30 «IIT)OJIyquI/Ie aleMHaKa U3YyUCHHUE ero 1 bubmorexa LIOK

. ’ https://m.edsoo.ru/00adf180

CBOMCTB»

31 A3oTHas KucJoTa, e€ pusndeckue u 0 bu6mmoreka [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonp30Banne HUTPATOB U COJIEH aMMOHUS 0 bubnuorexa LIOK

B Ka4Y€CTBC MUHCPAJILHBIX y,HO6p€HPII>i.

https://m.edso0.ru/00adf518
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XUMHUYECKOE 3arpsi3HEHNUE OKPYXKAIOLIEH
Cpelibl COEAMHEHUAMH a30Ta

dochop. Oxcun pocdopa (V) u pochopras
KHCJIOTa, (1)I/I3I/I‘ICCKI/IC U XUMHUYCCKUEC

bu6mmoreka [{OK

33 CBoO#icTBa, mosydeHue. KauecTBenHas 05 https://m.edsoo.ru/00adf68a
peakius Ha docdar-uon".
Ucnonws3oBanue GpocdaToB B KauecTBE
34 MHHEPAJIbHBIX ynq(;6p(£Hm71. 3arpsizHeHue 0 brbmiorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yrnepon, pacnpoCTpaHEeHHE B IPUPOJIE, 0 bubnuoreka [JOK
bu3rUecKre U XUMHUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepojaa, ux Gusndeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJOTHIECKHUE 0 bu6moreka [IOK
poOJIEMBI, CBSI3aHHBIE C OKCHIIOM YIJIepo/ia https://m.edsoo.ru/00adfebe
(V).
VYTroJibHAs KUCHOTA U €€ COJIN.
37 JlaboparopHas paboTa. "KauecTBeHHas 0.5 bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
peakus Ha KapOoHaT-noH".
[IpakTuueckast padota Ne 4 o Teme
38 "I_Il)onyquI/Ie yrIJ)'ICKI/ICJ'IOFO rasa. 1 bubmmorexa LIOK
https://m.edsoo.ru/00ae027e
KauectBennas peaxiys Ha kapOoHaT-HOH"
[lepBoHauanbHbIE TOHATHUS 00
39 oprpaHI/IquKI/IX BEIECTBAX KaK O 0 bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoa
Kpewmuuii u ero coequnenus. JlabopatopHas
40 p§60Ta. ”KaquTBeHHHa;I peaxkuus HE ’ 0.5 bubmmorexa LIOK
\ https://m.edsoo.ru/00ae080a
CHIIMKAT-HOH".
41 [IpakTuueckas pabota Ne 5. Pemenue 1 bu6mmoreka [JOK
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SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxHen1e HeMeTauIbl U UX

https://m.edso0.ru/00ae0bf2

COCITMHEHUSD)
KonTtpoasHas padora Ne3 mo teme
42 «Bamrr)leﬁmne I})IeMeTaJIJII)I U UX 0 bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCITMHEHUSD)
OO6mast XxapaKTepUCTUKAa XUMHUUYECKHUX
JJIEMEHTOB — METAJUIOB. MeTaiumnueckas
CB$I3.I‘> 1 MeTaJUTHYeCcKast KpI:ICTaJ'IJ'II/I‘ICCKaH BuGmorexa [[OK
43 peméTrka. GuzndecKkue CBONCTBA METAJIOB. 0.5
https://m.edsoo.ru/00ae103e
JlabopaTtopHas pabota "O3HaAKOMJICHHE C
00pasramMu METaIOB U CIUIABOB, X
(dbu3myeckuMu cBoiicTBamMu'
XHWMHUYECKUE CBOMCTBA METAJUIOB.
44 DNEKTPOXUMHUYECCKUHN P HAPSDKCHUMA 0 Bubnuorexa LIOK
https://m.edsoo.ru/00ael1156
METaJlJIOB
OO6mwme cnocoObl MOTYICHHS METAJIOB.

45 CmuiaBbl. BeruncieHus o ypaBHEHUAM 0 bubnuorexa [{OK
XHUMHUYECKHUX PEaKIUii, eCIIN OJUH U3 https://m.edso0.ru/00ae1156
pEareHToB COJEPKUT MPUMECH

46 [ToHsATHE O KOPPO3UU METAJLIIOB 0 bubmmorexa LIOK

https://m.edsoo.ru/00ael1278
bubmuoreka [JOK

47 Henotrsie meTamtet 0 https://m.edsoo.ru/00ae14b2
Oxcuapl U TUIPOKCH]IBI HATPHS U KA.

48 JIaGopatopHas pabota "HaOmonenue u 05 bubnuoreka [IOK

ONMCaHUE MPOLIECCOB OKPAITUBAHUS
MJIAaMEHU MOHAMU HaTpHs, Kanus'".

https://m.edsoo.ru/00ael14b2
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Ilemouyno3eMeIbHBIE METAIIBI — KAIbBIUN U

bubmuoreka [IOK

49 0
MarHui https://m.edsoo.ru/00ae15e8
B i .
S0 | JlaGopatopia pasora "Kascersernias 05 | bromorerallOK
PaTopHAT P ) | ' https://m.edsoo.ru/00ae15e8
peaxIs Ha MOH KaiubIus'" U Maraus'.
51 O06o01IeHre 1 cHCTeMaTH3alus 3HaHU ! 0
bubmmoreka [{OK
52 Ke ObI ¢ 0
€CTKOCTh BOJIBI M CTIOCOOBI €€ YCTpaHeHUS https://m.edso0.ru/00ae1886
3| eomoom st nmereron st , | DubmorealOK
| 8 A https://m.edsoo.ru/00aelaed
yCTpaHCHUS
bu6moreka [IOK
54 An i 0
FOMIHITH https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMICTBA OKCHIA U
55 ruapokcuaa. JlabopatopHas pabora 05 bubnuorexa [JOK
"HUccnenoBanue aM(pOTEPHBIX CBOWCTB ' https://m.edsoo.ru/00aelc64
TUJPOKCHU/IA ATTFOMUHHUS".
bu6mmoreka [JOK
56 XK 0
cieso https://m.edso0.ru/00ae1d86
Oxcunpl, THAPOKCUIBI U coyn xkene3a (I1) n
xenesa (I11). JlaboparopHas pabota bubnuoreka [JOK
57 0.5
"KadyecTBeHHas peakiys Ha HOHBI JKeJie3a https://m.edso0.ru/00ae35e6
(IT) u (I11).
58 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 0
- IIpaktuyeckas padora Ne 7. Pemenue . Bu6morexa LIOK
KCIIEPUMEHTAJIbHBIX 3314 10 TEM
Jenep . © 33 O TeMe https://m.edso0.ru/00ae3de8
«BaxxHeiilme MeTamIbl U KX COSIUHEHUSD)
60 Brruncnenus no ypaBHEHUSAM XUMHUYECKUX 0 bubnuorexa LIOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

peakuuii, €Ciii OIMH U3 PEareHTOB JaH B
M30BITKE W COJIEPIKUT TPUMECH.
BrrunciaeHus MacCoOBOM JOJIM BRIXOAa
MPOJYKTa PEaKIuU

https://m.edso0.ru/00ae1750

61 O0001IeHIE U CHCTEMATH3aIUs 3HAHUH 1 0 https://m.edsoo.ru/00adbac6
62 KOHTPOJ?’HM pabota Nod o Teme 1 0 https://m.edsoo.ru/00adbac6
«BakHEWITNEe METAJUTBI I KX COCAMHCHUS)
63 BemectBa u maTepuaibl B IOBCEAHEBHOMN 1 0 bubnuorexa [JOK
’KM3HU YeIOoBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsI3HEHNE OKPYXKaIOIEen 1 0 bubnuoreka [IOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponp xuMum B pelIeHnH 3KOJIOTHYECKUX 1 0 bubnuoreka [JOK
mpooemM https://m.edsoo.ru/00ae4270
66 Hrorosas koHTpoJbHAs paboTa 1 0 bubnuotexa [JOK
(TIpOMeXXyTOYHAsT ATTETCAITHS) https://m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O6001IEeHNE 1 1 0 bubnuorexa [JOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubiit ypok. O6001IeHNE U 1 0 bubnuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman O.1°., AknronepHoe o01iecTBo «M31aTenbcTBo
«IIpocsemenne»
» Xumus, 9 knacce/ Pymsuruc I'.E., ®enpaman @.1°., Aknnonepaoe obmiectBo «M31aTenbcTBoO

«IIpocsemenuey

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Metonuueckoe nocobue. Xumus. 8-9 kinaccel 6a30Bblil ypoBeHb (2022 1.)

U P®POBBIE OBPA3ZOBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/ff0d210c






