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MHNOACHUTEJIbBHASA 3AIIUCKA

[IporpaMma Mo XMMHHM Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs COCTaBjeHa Ha OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbLHON TPOrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanusi, mpencraBieHHbIx B ®I'OC OO0, a Takxke Ha OCHOBE (emepasibHOM paboueit
MPOTpaMMBbI BOCITUTAHMS M C YUETOM KOHIICTIIIUU TPETIOIaBaHusl y4eOHOTO MpeaMeTa « XUMHUS» B
oOpasoBaTenbHBIX opranu3anusx Poccuiickoit denepanun.

[IporpamMmma mo xumMuu 1aéT MpeCTaBICHUE O IENAX, 00mel cTpaTeruu 00ydeHusl, BOCIIUTAHUS
U pa3BUTHUd OOy4alOUIMXCS CpEeACTBAMHM Y4YEOHOro MpeAMEeTa, YCTaHaBIMBAaeT o00sA3aTelbHOE
MIPEeIMETHOE COJIepKaHKe, MPeAyCMaTPUBAET paclpeIesIeHre ero Mo KjiaccaM U CTPYKTypUpOBaHUE
Mo pas3fesaM U TeMaM MPOTPaMMbl N0 XHUMUHU, OIMPEAEIsAeT KOJUYECTBEHHBIE M KAaYECTBEHHBIC
XapaKTEPUCTUKU COJICP)KAHUS, PEKOMEHIYEMYIO TIOCIICOBATEIHHOCTh N3YUYCHUSI XUMHUH C YIETOM
MEXIIPEAMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTUKHM Y4eOHOTO IIpoIlecca, BO3PACTHBIX
0COOEHHOCTEHN 00yJaroImxcs, OnpeesseT BO3MOKHOCTH MpeAMETa JUIsl peajin3alii TpeboBaHui K
pe3yiapTaTaM OCBOEHHSI OCHOBHOM 0Opa3oBaTeIbHOM NMpOrpaMMbl HA YPOBHE OCHOBHOIO OOILEro
oOpa3zoBaHms, a TakKe TpeOOBaHUM K pe3yiabTaraM OOy4eHUs] XMMHUHU Ha YPOBHE IEICH MU3YYCHHS
IpeIMeTa M OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATENbHON JEATENHOCTH OOy4arouerocs Io
OCBOECHHIO y4eOHOTO COACPIKAHUS.

3HaHWE XUMHUH CIY)KUT OCHOBOM Jisi (POPMUPOBAHUS MHUPOBO33PEHUS OOYHArOMIETOCS, €ro
MPEACTABICHUN O MAaTepUATLHOM €IUHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POpMUpYEMbIE XUMUEH
MPECTABJICHUSI O B3aHMMOIIPEBPANIEHUAX SHEPTHUH U 00 HBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTSIX
pemieHust rI00ambHBIX  TPOOJEM  YCTOMYMBOTO  pa3BUTHSl  4e€JIOBEUECTBA —  CHIPHEBOM,
SHEPreTUUECKOM, MUILEBOM U SKOJIOTMYECKON 0€301acCHOCTH, MPOOIIEM 3paBOOXPAHEHNUS.

N3yuenne xumumu:

CIOCOOCTBYET peai3allii BO3MOXHOCTEH JIJIi CaMOpa3BHTHS U (OPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ oO1Iei 1 PyHKIIMOHAIBHOM IrPaMOTHOCTH;

BHOCUT BKJaJ B (OpMHUpOBaHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH OOyJarommxcs,
HaBBIKOB ~ HX  CaMOCTOSITEIBHOW  Y4eOHOM  ACATENBHOCTH,  DKCIEPUMEHTAIBHBIX |
HCCJIEIOBATEIIbCKUX ~ YMEHHM, HEOOXOJAMMBIX KaK B TIOBCEAHEBHOM IKM3HM, TaK U B
podecCHOHATEHOM JIeATEIILHOCTH,

3HAKOMHT CO CICIIM(PHUKON HAYYHOT'O MBIIUICHHUS, 3aKIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAIa Ha
€IMHCTBO TMPUPOALI W YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM JTalmoM B (OPMHUPOBAHUH
€CTECTBEHHO--HAYYHO! TPaMOTHOCTH 00y4aroLUXCs;

crocoOcTByeT (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBCHHO--HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTUYECKOE 00pa30BaHUE 00yUaArOIINXCS.

JlanHple HampaBieHHS B OOYYEHHHM XUMHUHU OOCCIICUMBAIOTCS CIEIU(DUKON COACpIKAHUS
y4eOHOTr0 TMpeaAMeTa, KOTOPBIA SIBJISETCS MEJAarorn4ecKy aJanTUPOBAHHBIM OTPaKEHHUEM 0a30BOM
HAayKU XMUMUU HA ONPENEIEHHOM 3Tane €€ pa3BUTHU.

Kypc xumum Ha ypoBHE OCHOBHOTO oOulIero oOpa3oBaHUS OpPUEHTUPOBAH HA OCBOCHHUE
00y4JaIONUMUCS CUCTEMBI TIEPBOHAYAIBHBIX MOHATHH XWMHH, OCHOB HEOPTaHWMYECKON XHMHH WU
HEKOTOPBIX OT/IEJIbHBIX 3HAUUMBIX MOHSITHI OPTaHUYECKOU XUMUHU.

CrpykTypa coaep)aHus IpoTrpaMMBbI 10 XUMHH ¢(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO TIOIX0/a
K e usyuyenuto. CoaepkaHue CKIAABIBACTCS W3 CUCTEMBbI MOHATUH O XUMUYECKOM DJIEMEHTE W
BEIIECTBE U CHUCTEMbI MOHATHH O XuUMHUYecKOoW peakuuu. OO0€ 3THU CHUCTEMBI CTPYKTYPHO
OpraHM30BaHbl MO TMPUHILHUITY IOCIEAOBATEIIPHOTO Pa3BUTUSI 3HAHUM Ha OCHOBE TEOPETHUECKHX
MIPEICTABJICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /. 1. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YUY€HHUS O CTPOSHUH aTOMa U XUMHUYECKOU CBSI3H,



— MPEeACTaBIIEHUH 00 3JEKTPOJUTHUECKON AUCCOIMAIIMM BELIECTB B paCTBOPAX.

TeopeTnueckre 3HaHUS pPacCMaTPUBAIOTCd HAa OCHOBE SMIIMPHUYECKH TOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJHOTO YPOBHS K JAPYromy, BBINOJHSS
(GyHKIIMM OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTHUYECKOTO
MIPUMEHEHHUS] U TIOJTyYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHue nporpamMmmbl [0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO IIPEICTABICHUS O XUMHUECKON
COCTAaBJSIIOIIECH HAYYHOW KAPTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM HPHUPOABI, LEHHOCTHOIO
OTHOLIEHUSI K HAyYHOMY 3HAHUIO U METO/laM MO3HaHUus B Hayke. M3ydyeHne XUMHUHM MPOUCXOAUT C
MPUBJICUEHUEM 3HAHUW M3 paHee H3YYEHHBIX YYEOHBIX MpeaMeToB. «OKpYyKaomUi MUP»,
«buonorus. 5—7 xknacce» u «Du3uKa. 7 KIacc».

[Ipy u3ydyeHUH XUMHUHU MPOUCXOTUT (POPMHUPOBAHHME 3HAHUNW OCHOB XMMHMUYECKOMW HAyKHM Kak
00JacTi COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUUECKOMN IEATEIbHOCTH YEJIOBEeKa U KaK OJIHOTO W3
KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajadya y4eOHOTO IpeaMeTa COCTOMT B (OPMHUPOBAHUU
CUCTEMbl XMMHUYECKHUX 3HAHUW — BaKHEHIIMX (DAKTOB, MOHITHUM, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUM, JOCTYMHBIX O0OO0OIIEHUH MHPOBO33PEHUECKOIO XapakTepa, s3blka HAayKd, B
MPUOOIIEHNH K HAYYHBIM METOJ/IaM IMO3HAHUS NMPU U3YyYEHHM BEIIECTB U XMMHUYECKUX peakuui, B
GbopMHUpOBaHUM W pPa3BUTUU [IO3HABATEJIbHBIX YMEHUH U UX MPUMEHEHHMH B Yy4eOHO-
MIO3HABATEIbHON W y4eOHO-MCCIIEI0BATEIbCKON JESTEIbHOCTH, OCBOEHUHU NpaBWJI 0€30IacHOI0
oOpallieHus ¢ BEIIeCTBAMU B IOBCEIHEBHOM JKU3HHU.

[Ipn wu3ydyeHHH XUMUU Ha YPOBHE OCHOBHOTO O0OIIEro o00pa3oBaHMsS BaXHOE 3HAUYECHUE
pUOOPETH TaKUe LU, KakK:

— (opMHpoBaHNE HMHTEIVIEKTYyalbHO pPa3BUTOW JUYHOCTH, TOTOBOM K €aM0OOpa30BaHMIO,
COTPYAHHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEUICHHH, CIOCOOHON aJanTupoBaThes K OBICTPO
MEHSOLUMCS YCIOBHSIM JKU3HH;

— HaImpaBJICHHOCTb OOydYeHUsT Ha CHCTEeMAaTH4YeCKOoe MpHOOIIeHHe oO0ydJaromuxcs K
CaMOCTOSITEJIbHOM MMO3HAaBAaTEIbHON JESTEIbHOCTH, HAYYHBIM METOJAaM IMO3HaHUs, (OPMUPYIOLIUM
MOTHBAIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUHU;

— o0ecrieyeHue YCJIOBUM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OOYJArOIIUMHUCS  OIBITA
Pa3HOOOpa3HON MAEATETBHOCTH, TO3HAHMS W CAMOIMO3HAHMWsS, KIIIOYECBBIX HABBIKOB (KITFOYEBBIX
KOMITETCHIHIT), UMEIOIIMX YHUBEPCATbHOE 3HAYCHUE [UISl PA3IMYHBIX BHIOB JACATCILHOCTH;

— (hopmupoBanue 001IeH HYHKITMOHATHHOM U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHUCIIE
YMEHUI OOBACHATH M OLICHUBATh SIBJICHUS OKPYXAlOIIEro MHpA, HCIOJIb3YyS 3HAHUS U OIBIT,
MIOJIyYEHHBIE MTPU U3YYEHUH XUMUHU, IPUMEHSTh UX MIPHU pelIeHUH NMpo0JIeM B IOBCETHEBHOM KU3HU
U TPYAOBOH J1€ATEIbHOCTH,

— (QopmupoBaHue y 0OydYarOIIUMXCSI T'yMaHUCTUYECKMX OTHOILEHUM, MOHUMAaHHUS LIEHHOCTU
XAMUYECKAX 3HAHMWA U1 BHIPAOOTKH HKOJIOTHYECKH IEJIeCOO00pa3HOTO IOBEACHUS B OBITY U
TPYAOBOW AEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOIIEH TPUPOIHOMN
cpenbl;

—pa3BUTHE MOTHBALMU K OOY4YEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIIO U CAMOBOCIMTAHHIO Ha
OCHOBE YCBOGHUS 0OIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MpOQHis U
HAIpPaBJIEHHOCTH JaJIbHENIIET0 00y4YEeHHUSI.

OOmiee 4YHMCIO YacOB, OTBEIEHHBIX I W3YYCHHS XMMHUW Ha YpPOBHE OCHOBHOTO OOIIETo
oOpasoBanusi, cocrapisier 136 yacos: B 8 kimacce — 68 yacos (2 waca B Hezenmo), B 9 kimacce — 68
qacoB (2 Jaca B HEJIEIIIO).



COJAEP/KAHUE OBYYEHUA
8 KJIACC

IlepBoHaYa/IbHbIe XMMHUYECKHE TOHATHSA

[Ipeamer xumuu. Pons XMMHUM B KHU3HU 4eJIOBEKa. XUMHUs B CUCTEME HayK. Tena U BeEIIeCTBa.
@u3nyecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemecTs. [IoHsaTHE 0 MeTOaxX MO3HAHUS B
xumud. Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHusi CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 31eMeHTbl. CUMBOJIBI XUMHUUYECKUX 3JeMeHTOB. [IpocThie u
CJIOJKHBIE BEHIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas (opmyna. BaleHTHOCTb aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BemecTB. OTHOcuTenbHas aToMHass Macca. OTHOcUTENbHAasT MOJIEKYJSpHAs Macca.
MaccoBast 107151 XUMAYECKOTO 3JIEMEHTA B COCMHEHHH.

KommuectBo BemectBa. Moisib. Mossipras macca. B3auMOCBSA3b KOJIMYECTBA, MAacChl M 4HUCIA
CTPYKTYPHBIX €IMHUL BeuiecTBa. Pacu€Tsl o popmynam XMMHUUECKUX COETMHEHUI.

duznyeckue U XUMUYECKUE SIBICHUS. XUMHUUECKas peakuus U €€ MPU3HaKU. 3aKOH COXpaHEHUS
Macchl BellecTB. XUMHUUeckue ypaBHeHus. Kiaccupukaius XUMHYECKUX peakiuii (CoeanHeHus,
pasiIoKEHus, 3aMEICHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHWMHYECKOH TOCyno¥, mpaBuigamMu paboThl B JjabopaTopuu U nOpuéMamu
oOpamieHusi ¢ Ja0OpaTOPHBIM OOOpYAOBaHUEM, H3y4€HHWE M ONUcCaHue (U3UYECKUX CBOWCTB
00pa3IoB HEOPraHWYECKUX BEIECTB, HaOrOeHHE (u3nUecKuX (MJIaBJIeHUE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIKE, KHIICHHE W KOHJCHCAIUS BOJBI) U XUMHUYECKUX (TOpPEHHE CBEYH,
NPOKAJIMBAHUE MEJIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHUM, HAOMOACHHE 1
OINUCAHUE MPHU3HAKOB MPOTCKAHUS XMMHUYECKUX Peakiuii (pas3ioKeHHe caxapa, B3aMMOJICHCTBUEC
CepHOI KHCIOTBI ¢ XJOpuaoM Oapus, pasznoxenue rumpokcuga meau (Il) mpu HarpeBanuw,
B3aUMOJICHCTBHE Kele3a ¢ pacTBopoM cosid Meau (1), n3ydenue crocoOoB paszieneHusi cmeceii: ¢
MIOMOIIBI0 MAarHuTa, (UIbTPOBaHHE, BBINAPHUBAHHUE, AUCTUIUIALNS, XpoMartorpadus, NpoBeAeHHE
OYHMCTKM TIOBAapEeHHOM coyid, HaONIOAEHWE M ONUCAaHUE pPe3yJIbTaTOB IPOBEIEHUS OIIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAcChl, CO3JIaHUE MOJIeNeit MOJIeKyl (IIapOCTePKHEBBIX).

Baskneiinmue npeacTaBuTed HEOPraHUYECKHX BellleCTB

Bo3snyx — cmech rasoB. CocraB Bo3nyxa. Kucmopon — s51eMeHT M NpOCTOE BEIIECTBO.
HaxoxneHue kuciopoja B mpupoje, GpU3NYECKUe W XUMHUYSCKHE CBOWCTBA (pEakiMu TOPEHHS).
Oxcunpl. [lpumenenue xkucnopoga. CrocoObl MoNydeHHs] KHCIOpojaa B JabopaTopuu U
npoMblieHHocTd.  KpyroBopoT kuciopoga B mpupoge. O30H — amuioTponHas MoauduKanus
KHCIJIOPOJIa.

TemmoBoit  5((peKT XUMHYECKOW peakiud, TEPMOXHUMHUYECKHE ypaBHEHHUS, DOK30- U
SHIOTEPMHUYECKUE peakuuu. TOIIMBO: Yroidb M MeTaH. 3arps3HEHUE BO3/yXa, YCHJIEHHUE
NapHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOI'O CIIOSI.

Bonopon — snemeHT u mpoctoe BelecTBo. HaxoxxaeHue Bogopoaa B Mpupoie, pU3ndecKue u
XMMHUYECKHUE CBOMCTBA, IPUMEHEHUE, CTIOCOOBI NoyyeHus. Kucnorsl u comnu.

Moutsipabiii 00BEM ra3oB. Pacuérel 10 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue CBOMCTBa BOJbl. Boma kak pactBoputens. PactBopbl. HacelmeHnsle u
HEHACBIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BeIECTB B BoJie. MaccoBas 015 BEIECTBA B pacTBOPE.
Xumuueckue cBoiictBa BoAbl. OcHoBaHus. Ponb pacTBOpoB B IpUpOJie M B KU3HU YEIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arpsi3HeHUE NPUPOAHBIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccudukamuss Heoprammueckux coeamHeHuid. Oxcuapl.  Krnaccudukamuss  OKCHIIOB:
cosieoOpasyrome (OCHOBHBIC, KHCIOTHBIC, aM(oTepHbIe) U HecosieoOpasyromue. HomeHkiarypa
OKCHJI0B. PU3HNUECKHE U XUMHUYECKHE CBOKCTBA OKCUIOB. [lonydeHue okcuaos.

OcuoBanusi.  Knmaccudukanmss ocHOBaHMH: IIENOYM W HEPACTBOPUMBIE  OCHOBAHMS.
Homenknarypa ocHoBaHmil. ®PuznuecKMe M XUMHUYECKHE CBOWCTBA OCHOBaHWMU. IlomydeHue
OCHOBAHUH.

Kucnorter. Knaccugpukamus xucinor. Homenknmarypa kucior. PuU3MUECKHE W XUMHUYECKHE
cBorictBa kuciorT. Pan akrusHoctu metaiioB H. H. bekerosa. [lonydyenue kucior.



Conu. Homenknartypa coneil. @usnueckue U XuMudeckue cBoiictsa cosieil. [lonydyenue conen.

I'enernyeckas cBsI3b MEXAY KlacCaMU HEOPTraHUYECKUX COEAMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpEJeNIeHue COJiep>KaHusl KUCIOpoJa B BO3JyXe, IOJy4YeHUe, coOupaHue,
pacro3HaBaHME€ M H3YYEHUE CBOICTB KHUCIOPOAA, HAOIIOJEHHE B3aUMOJCWUCTBUS BEUIECTB C
KHCJIOPOJIOM M YCIIOBHSI BO3HHMKHOBEHHS W TPEKpAlICHUS TOpeHus (moxapa), 03HaKOMIICHHE C
o0Opa3LamMu OKCHUJOB U OMHMCAHHE UX CBOWCTB, MOJIyueHUE, cOOMpaHue, Paclio3HaBaHUE U U3yYeHUE
CBOWCTB Bojopona (ropeHue), B3aumojenicTBue Bomopoaa c¢ okcumom meau (1) (Bo3moxHO
MCIIOJb30BAHNE BHICOMATEPHUAIOB), HAOIIOJACHHE OOpPAa3lOB BEIIECTB KOJUYECTBOM 1 MOIb,
UCCIIEJOBaHUE  OCOOEHHOCTEH  pacTBOPEHMS]  BEIIECTBC  Pa3IMYHOM  pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEIACIEHHOW MAacCOBOM JIOJIEM PACTBOPEHHOIO BEILECTBA,
B3aUMOJICUCTBHE BOJBI C MeTauiamMu (HaTpueM W KaiblieM) (BO3MOXKHO HCIIOJIb30BaHUEC
BUJICOMATEPUAJIOB), HCCIIeIOBaHUE OOpPa3l0OB HEOPraHMYCCKUX BEIISCTB Pa3JIMYHBIX KJIACCOB,
HaOJI0JIeHNEe WM3MEHEHHUS! OKPAaCKM WMHJMKATOPOB B pacTBOpax KHUCIOT M IIEJIOYEH, H3ydeHue
B3auMo ieicTBust okcuaa Meau (1) ¢ pacTBOpoM CepHOM KHCIIOTHI, KHCIOT ¢ METaJUIaMH, PEaKIIHii
HEeNTpaau3aluy, MojiyyeHue HEpacTBOPUMbBIX OCHOBAHUH, BBITECHEHUE OJHOTO METaljla IpyruM U3
pacTBopa COJIM, pEIIeHHE SKCIEPUMEHTAIbHBIX 3aJay 1o Teme «BaxHelue Kiacchl
HEOPraHWYECKUX COECTMHEHHUIN».

Hepuonuveckuii 3akon u Ilepuoamyeckass cucrema xumuuyeckux 3emenros /J[. HU.
MenpeneeBa. CtpoeHue atomMoB. XumMH4eckas cBsi3b. OKHCIMTEIbHO-BOCCTAHOBHUTEJIbHbIE
peakuum

[lepBple MONBITKM KiIacCU(PUKAMU XUMHUYECKUX 3JieMeHTOB. [loHsTHE O rpymmax CXOIHBIX
ANIEMEHTOB (IEJIOYHBIC M MIETOYHO3EMENbHBIC METAJUIbI, TAJIOTCHBI, HHEPTHBIC ra3bl). DJICMEHTHI,
KOTOpBIe 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuonnueckas cucreMa xumudeckux aneMeHTtoB /. 1. Menneneena.
Kopotkonepuoanass u jnuHHOnepuonHas ¢opmbl Ilepuoaudeckoil CHCTEMBl XUMHYECKHX
anemeHToB J[. 1. Menneneesa. Ilepuonsl u rpynmnbel. @U3ndecKkuil CMBICI NOPSIKOBOIO HOMEpA,
HOMEPOB MEepHO0/ia ¥ TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aToMHBIX siiep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o6omoyek atomoB mepBeix 20 xumMuYeckux dieMeHTOB Ilepmommdeckoit cumcremsr J[. .
MenpeneeBa. XapakTepUCTUKa XHUMUYECKOTO 3JEMEHTA MO €ro moyiokeHuto B lleproandeckoi
cucteme 1. . Menneneena.

3aKOHOMEPHOCTH HU3MEHEHHUsSl pPaguyca aTOMOB XHUMHYECKUX JJIEMEHTOB, METALIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB 10 rpynaM 1 MepuoiaMm.

3unauenue [lepuonnyeckoro 3akoHa u Ileproguueckoil cuCTEMbl XMMHUYECKUX 3JIEMEHTOB JUIS
pa3BuTuA Hayku U npakTtuku. J[. M. MenzaeneeB — yu€HbIN U TpaXJaHUH.

Xumudeckas cBsizb. KoBaneHTHas (MOJIsIpHAS U HEMOJSIPHASL) CBSI3b. DICKTPOOTPHLATECIBHOCTh
XUMHYECKUX 31eMEHTOB. VloHHasI CBSI3b.

Crenenp okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoliecchl okucaeHus u
BOoCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3y4eHHE 00pa3loB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOJEHCTBHUE TMAPOKCUIA LIMHKA C
pacTBOpaMu  KHCJIOT M  UIEJIOYEH, NPOBEJEHUE ONBITOB, WUIIOCTPUPYIOLIUX IPUMEPHI
OKHCJIMTENIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpeHUE, PEaKLUU PA3JIOKCHUS, COCIMHEHHUS).

Mescnpeomemmuoie ceasu

Peanuzanus MeXnpeIMeTHBIX CBS3€ NpU U3YyYeHNU XUMHUH B 8 Kilacce OCYyLIECTBISICTCS Yepe3
UCIIOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHbIX IOHSTHHA, TaK W TOHSATUH, SBISIOLIMXCS
CUCTEMHBIMH JJIs1 OT/IEbHBIX IPEIMETOB €CTECTBEHHO--HAyYHOTO 1UKIIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHSTHUS: HAaydyHbIH (DaKT, THUIOTE3a, TEOpPHUS, 3aKOH, aHAJM3,
CHHTE3, KJacCHUKaAIMs, NEepPUOJUYHOCTh, HAONIOACHNE, OSKCIEPUMEHT, MOJCITUPOBAHHE,
U3MEpPEHUE, MOJIEIb, SIBJICHHE.



®usuka: MaTepus, aToOM, DJJEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIHJA, H30TOIH,
PaZMOaKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUI 3apsiji, BEIIEeCTBO, Telo, OOBEM, arperatHoe
COCTOSIHUE BELIECTBA, ra3, (U3WYECKUE BEIUYMHBI, €IWHUIBI H3MEPEHUs, KOCMOC, IUIAHETH,
3B€3161, CoJHIILE.

buonorus: ¢dotocunres, npixanue, ouocdepa.

I'eorpadusa: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE IMOPOJIbI, TMOJE3HBIE HCKOMACMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo u xXuMHu4ecKasi peakuus

Ilepnoanueckuil 3akoH. Ilepuonnueckas cucrema xumuyeckux anemeHToB [[. Y. Menneneesa.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KajiMsl, KaJblUsl U UX COEIMHEHUN B COOTBETCTBUU C IIOJIO)KEHHUEM DJIEMEHTOB B
[lepuouueckoii cucTeMe U CTPOSHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKOM CBSI3U. THUIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBONCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUJIA XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BellecTB. XMMHUYECKUE CBOICTBA BEIIECTB,
OTHOCSIIIIUXCS K pPa3IMYHbIM KjaccaM HEOPraHWYECKUX COEJMHEHUM, TeHeTHYecKas CBS3b
HEOPraHMYECKUX BEILECTB.

Krnaccudukanus XUMUYECKHX peakiHid MO pa3iuyHbIM TMpH3Hakam (M0 YUCIy M COCTaBy
YYaCTBYIOIIMX B peaklUU BEIIECTB, MO TEIMIOBOMY 3 (EKTy, 0 U3MEHEHHUIO CTENEHEN OKUCIEHUS
XUMHUYECKHUX 3JIEMEHTOB, TI0 00PAaTUMOCTH, MO YYaCTHIO KaTaau3aropa). JK30- U SHIOTCPMHUUCCKHE
peaxky, TepPMOXUMUYECKHE YPaBHEHUS.

[TonsiTie o ckopocTH XuMHueckod peakiuu. [loHsTue 00 00paTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusix. [IoHsTHe 0 TOMOreHHBIX U reTepOoreHHbIX peakuusax. [lonstue o katanuse.
[TonsTHe 0 XMMHUYECKOM paBHOBecuU. DaKTOpPbI, BAUAIONINE HA CKOPOCTh XUMUYECKOW PEaKIUU U
M0JIOKEHHE XMMHUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEAKLMU,  OJEKTPOHHBIM  OamaHC  OKUCIHUTEIbHO-
BOCCTaHOBUTENbHOU peakuuu. CocTaBieHUE YPAaBHEHHHM OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOT0 OanaHca.

Teopust 27EKTPOIUTUYECKON AMCCOLMALMM. OJEKTPOJIUTBI U  HEAEKTpoJuThl. KaTtuonsl,
aHUOHBI. MeXaHU3M JUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUJAMU XUMUYECKOH cBs3u. CTeneHb
nucconnanuy. CuiabHbIE U cl1a0ble 3JIEKTPOIUTHI.

Peaknun wmoHHOrOo OOMEHa. YCIIOBUA MPOTEKAHUS pPEaKUU HMOHHOTO OOMEHA, TOJIHBIE H
COKpalll€HHbIE HOHHBIE ypaBHEHMs peakiuil. CBOWCTBa KHUCIIOT, OCHOBAaHHUM U COJE€H B CBETE
MPEICTaBICHUI 00 SNEKTPOIUTUYECKON nucconmanuu. KauectBeHHbIe peakiuy Ha UOHBI. [loHsTHE
0 TUAPOIU3E COJICH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHHE C MOJIEISIMH KPUCTANIMYECKUX PEIIETOK HEOPTaHWYECKUX BEILIECTB — METAJJIOB
u HemerawioB (rpadura W anMasa), CIOKHBIX BellecTB (XJIOopHIa HATpUs), HCCICIOBaHHE
3aBHUCUMOCTH CKOPOCTH XUMHYECKOW pEaKkUMd OT BO3ACHUCTBHUS PA3NIUYHBIX (PaKTOPOB,
HCCJIEI0BAHUE DJIEKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB, IpoLEcca JAUCCOLMALMM KHCIIOT,
menovyed W cosieii (BOBMOYKHO HCIOJIB30BAaHME BHJCO MATEPHAIOB), NPOBEICHHE OIIBITOB,
WUTFOCTPUPYIOIMX MPU3HAKA NPOTEKAHUsS pEeakiuii MOHHOTrO oOMeHa (oOpa3oBaHHME OcCajKa,
BBIJICJICHHE Ta3a, 00pa30BaHHE BOJIbI), OIBITOB, WLIOCTPUPYIOIIUX MPUMEPHl OKHCIHUTEIBHO-
BOCCTAaHOBHTEIIbHBIX PEaKIil (rOpeHHe, peaklMu pPas3JIoXKCHUs, COCIUHCHHS), paclo3HaBaHHE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbIO KAayeCTBEHHBIX pEaKUMi Ha HOHBI, pElLICHHE
AKCIEPUMEHTAJIbHBIX 3a7a4.

HeMmeTtaJuibl U MX COeTUHEHUS

OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenusa. CtpoeHne U (U3NUECKHE CBOWCTBA MPOCTHIX BEHIECTB — TaJOreHOB. XHWMHUYECKHE
CBOMicTBA Ha mpuMepe xjopa (B3aMMOJCHCTBHE C MeTallaMH, HEMETaUlaMH, IIeI0YaMH).



XnopoBogopoa. ConsiHasi KMCIOTa, XUMHYECKHE CBOWMCTBA, IMOMy4YeHHE, NMpUMEHeHue. JleiicTBue
XJIOpa U XJOPOBOAOPOJA HAa OpPraHM3M 4YeJoBeKa. BaxkHelmume XJOopuabl U MX HAXOXKICHHE B
IIPUPOJIE.

Obmas  xapaktepuctuka 3neMeHTOB  VIA-rpynmbl.  OCOOGEHHOCTHM  CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3UYECKHE CBOMCTBA MPOCTHIX BEILIECTB —
KHCIIOPOJIa U CEPBI. AJUIOTPOITHBIE MOJU(PHUKAIIMN KACTIOPOJa B Cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBogopos, cTpoeHue, Gpu3nyecKkue u XuMuieckue cBoictsa. OKCHIIBI Cephl KaK MPEeACTaBUTEIN
KUCIIOTHBIX OKcHIOB. CepHasi KHCIOTa, (HU3MYECKHe M XUMHYECKHEe cBoiicTBa (00IIue Kak
NpPE/ICTABUTEINS KJlacca KUCIOT M crenuduyeckue). XUMHUYSCKUE PEaKIUH, JISKAIIUe B OCHOBE
IIPOMBIIIJIEHHOTO croco0a mosydyeHusi cepHod kuciothbl. [Ipumenenue cepHoit kuciaotel. Conu
CEpHOM KHUCIIOTHI, KAaUeCTBEHHAsl peaklus Ha cyiabdar-uoH. HaxoxaeHue ceprl 1 €€ COeUHEHUN B
npupose. XUMHYECKOE 3arps3HEHHE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMH cepbl (KHCIOTHBIC
JOXK[IH, 3arpSI3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €0 MPeA0TBPAILCHHS.

Oo0was xapakTepuctuka 31eMeHToB VA-rpymibl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCIJIEHHUS. A30T, paclpocTpaHeHHE B HpUpojie, PU3NYECKHEe U XUMHUYECKUE CBOWCTBA.
KpyrosopoT a3zora B nmpupoae. AMMHUak, ero (pu3ndeckue U XMMHUECKHE CBOWMCTBA, MOJIYYCHUE H
npumenenue. Coyid aMMOHHUS, HMX (U3MYECKHME U XUMUYECKHME CBOWCTBA, IMpPUMEHEHHE.
KauectBeHHast peakivss Ha MOHbI aMMOHHA. A30THas KHCJIOTa, €€ MoJIydeHHe, (U3NYECKUEe U
XUMHYECKHe CBOWCTBAa (00IIME Kak MpEACTaBHTENs Kiacca KUCIOT U  CreluduIecKue).
Hcnonb30BaHMe HUTPATOB U COJIEM aMMOHUSI B KaUyeCTBE MUHEPAIbHBIX YAOOpEeHUN. XHUMHUYECKOe
3arpsI3HCHUE OKPYKAOIICH Cpeibl COSTUHEHUSIMHU a30Ta (KUCIOTHBIC J0XK/IH, 3arpsI3HEHUE BO3/1yXa,
nouBbl U BoJI0EMOB). Docdop, autorpornHbie Moaudukanuu dpochopa, PU3NIECKUe B XUMHISCKUE
coiictBa. Okcupa ¢dochopa (V) u dochopHas kucinora, GU3NIECKUE W XUMHUECKHUE CBOMCTBA,
nostyuenue. VMcnonbpzoBanue GpocdaroB B kauecTBE MUHEPAIBHBIX yI0OpEHU.

Obmass  xapaktepuctuka 3neMeHTOB |V A-rpynmbl.  OCOOEHHOCTHM  CTPOEHHS  aTOMOB,
XapaKTEepHbIE CTETEHU OKHUCIEHUS. YTIIepOoJ, aJUIOTPOIHbIE MOJU(PHUKALMHU, PAaCHpPOCTPAHEHUE B
npupoje, Gu3nUecKue U XUMUYECKUE CBOMCTBa. AncopOmus. KpyroBoport yriepona B mpupo/e.
Oxkcuapl yriaepoja, ux (pU3MYecKre M XMMHUYECKHE CBOWCTBA, JEMCTBHE HA JKHUBBIE OPraHU3MBI,
NOJyYeHHE W MPHUMEHEHHE. DJKOJIOrHYecKue mpoliembl, cBsizaHHbIe ¢ okcuaom yriepoma (1V),
THIIOTE3a MI00AIEHOTO MOTEIUICHUS KJIIMMAaTa, MapHUKOBBIN 3 dekt. YroabHas KUCIOTa U €€ COJIH,
X (U3NYECKUE U XUMUYECKUE CBOMCTBA, MOJydeHHE M IpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uOHbI. Mcnonb3oBaHnue kapOOHATOB B OBITY, MEAMLIMHE, IPOMBIIIJIEHHOCTU U CEJIBCKOM
XO35HCTBE.

[lepBOHaYaNBHBIC MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCITUHEHUSX yriiepojaa (MeTaH,
9TaH, OTWICH, AalleTHJICH, 93TaHOJ, TJHUICPHH, YKCYCHas KucioTa). [IpuponHble HCTOUHUKH
YIJIEBOJIOPOJOB (yroJjib, MPUPOIHBINA Ta3, He(Th), MPOAYKTHI UX MepepadOTKU (OCH3UH), UX POJIb B
ObITy M npoMbliieHHOCTU. [loHATHE O OumoorMuYecKkuM BaXKHBIX BEIIECTBAaX: JKHUpax, Oelkax,
yII€BOJAX — M MX pOJM B JKU3HM UEIOBEKa. MarepuaabHOE €AMHCTBO OPraHU4ecKUX U
HEOPraHWYECKUX COECTUHEHU.

Kpemuuii, ero ¢usnueckue u XuMU4YECKHE CBOMCTBA, MoidydyeHue U npumeHnenue. CoenuHeHus
KkpeMHus B npupoje. OOmue npezcraBieHus o0 okcuae kpemuus (V) u kpeMHHEBOW KHUCIOTE.
Cunukarel, UX HCIOJIb30BaHWE B OBbITY, B MPOMBILIUIEHHOCTH. BakHelline CTpOUTENbHbIE
MaTepuaibl: KepaMHKa, CTEKIIO, IEeMEHT, OeToH, kene300erod. I[IpoGmeMbr Ge3omacHOTro
UCII0JIb30BAaHUS CTPOUTENIbHBIX MAaTEpUAIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydyeHue o00pa3lloB HEOPraHMYECKHX BELIECTB, CBONCTB COJIIHOM KHCJIOThI, IPOBEACHUE
KAYECTBEHHBIX pPEaKLMUW Ha XJIOPUI-UOHBI M HaONIO/IEHWE NPU3HAKOB UX IMPOTEKAHMsI, OIBITHI,
oTpaxamonpe (QU3NYECKHEe W XUMHYCCKHE CBOMCTBA TaJOTCHOB M HMX COCIUHEHHUI (BO3MOXKHO
UCIIOJIb30BAHUE BUJICOMATCPUANIOB), O3HAKOMJICHHE C 00pa3lamMu XJIOpHIoB (TaJOTeHUIOB),
O3HaKOMIIeHHe ¢ oOpasmamu cepbl W €€ COCIMHCHUSMH (BO3MOXKHO — WCIOJb30BaHHE
BUJICOMaTepHaoB), HAONIOJICHWE  Tpolecca  OOyrJIMBaHUs — caxapa IOJ  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCIOTHI, M3y4eHHE XUMHUYECKHX CBONCTB pa30aBIEHHON CepHOU



KHUCJIOTHI, TPOBEJIEHUE KAueCTBEHHOM peakuuu Ha cyiabpaT-uOH U HaONoJleHuEe Mpu3HaKa eé
MPOTEKaHUsl, O3HAKOMJIEHHWE C (U3NYECKMMHU CBOWCTBaMM a30Ta, Gocopa W HX COEAUHEHHH
(BO3MOYKHO HCIOJIb30BaHHUE BHICOMATEPHUANIOB), 00Opa3iiaMu a30THBIX U (OCHOPHBIX YIOOpEHHI,
MoJIlyueHue, coOupaHue, pacro3HaBaHue U U3y4eHUE CBOMCTB aMMHUaKa, MPOBEIECHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pochaT-uoH U H3ydyeHHE MPU3HAKOB UX MPOTEKAHNUs, B3aUMO/IeiicTBUE
KOHIICHTPHUPOBAHHOM a30THOM KUCIOTHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB),
U3y4YEHHE MOJeNield KPUCTAUIMYECKUX PeUIETOK anmasza, rpadura, ¢QymiepeHa, 03HaKOMIIEHUE C
MIPOLIECCOM  aJcOpOLMKU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM
MIPOTHBOra3a, IMOJIyueHUE, cOOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB YIJIEKHMCIOTO Tasa,
IIPOBEJICHNE KAa4eCTBEHHbIX peaklMil Ha KapOOHAT U CUJIMKAT-UOHBI U W3Y4YE€HUE MPU3HAKOB HX
IIPOTEKAaHUs], O3HAKOMJICHME C IPOAYKLUHMEH CHIMKATHOM IPOMBIIIJIEHHOCTH, pEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BaxHelnme HeMeTaulbl M X COCIUHEHUS».

MeTtaJi1bl M X COCIMHEHUSA

OOmas xapakTepUCTHKa XMMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU HX TOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux dsjemMeHTOB JI. M. MenaeneeBa M CTpOEHUS aTOMOB.
CrpoeHue MeTauioB. Mertauinyeckass CBsi3b W MeTaJUIMUECKas KpHUCTAJUIMUECKas peleTKa.
DNEeKTPOXUMHUYECKUN Pl HANpsDKEeHUH MeTawioB. (Du3MYeckue W XUMHYECKHE CBOWCTBA
MeTaiioB. O6mue crnocoObl MoiaydeHuss mMeTtauioB. [loHSATHE O KOppO3MM METaIOB, OCHOBHbBIE
CrocoObl 3ammThl UX OT Koppo3uu. Cruiabl (CTajab, YYryH, MIOPAJIOMUHUEA, OpOH3a) M WX
MIPUMEHEHHE B OBITY U TPOMBIIIIEHHOCTH.

[[{erouynsle MeTayuibl: nonoxkeHue B [lepmoauueckoil cucreme XUMHUYECKHX diemeHToB /1. .
MenpeneeBa, CTpOCHHE UX ATOMOB, HaXOXAeHUE B ipupojae. Pusnyeckne U XUMHYECKUE CBOMCTBA
(Ha mpuMepe HaTpus U Kanus). OKCHIBI U TUAPOKCUJIBI HATPUS U Kaiusl. [[pUMEHEHHe MeTOYHbIX
METAJUIOB U UX COETMHEHHM.

[[{eroynO3eMeENbHBIE METAUIBI MarHUil M KajbLUi: IonoxeHue B llepumogmdeckoit cucreme
xumuueckux anemeHToB J[. M. MeHneneeBa, CTpO€HHME WX aTOMOB, HAXOXKICHUE B MPUPOJE.
@usznyeckue M XMMHUYECKHE CBOWCTBA MarHus M KajuplWs. BakHeWlne COEIMHEHMs KalbLMs
(oxcun, ruapokcu, coiu). JKECTKOCTh BOABI U CIOCOOBI €€ yCTpaHEHUS.

Amtomunuit: nonoxenue B Ilepuommueckoit cucreme xumudeckux siementoB [l .
MenneneeBa, CTpoeHHE aToMa, HaxoXieHue B npupone. dusnueckne M XUMHUYECKHE CBOMCTBA
anoMuHMSL. AM(DOTEpHBIE CBOMCTBA OKCU/IA U THJIPOKCH/IA AITFOMUHUSL.

Kenezo: nonoxenne B Ilepuoanueckoi cucreme xumuueckux snemeHToB . 1. Menneneena,
CTpOEHHUE aToMa, HaXOKJeHUe B npupoje. Ousnyeckue U XUMUUYECKUE CBOMCTBA kene3a. OKCHUIbI,
ruapokcupl u conu xxenesa (11) u xxenesa (1), ux cocras, cBoiicTBa U TOJTy4YCHHUE.

Xumuueckuii IKCnepumMenm:

03HAaKOMJIEHHE ¢ 00pa3liaMM METAUIOB M CIUIaBOB, UX (PU3WYECKUMHU CBOICTBAMH, H3ydeHHE
pE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHKUE BHICOMATEPUAIIOB), 0COOCHHOCTEH
B3aUMOJICUCTBHS ~OKCHJA Kajbllug W HATpus C BOJOHM  (BO3MOXKHO  HCIIOJIb30BaHUC
BUJICOMATepPHAJIOB), HCCICIOBaHHE CBOWCTB KECTKOW BOJbI, MpoIllecca TOPEHHs IKeje3a B
KUCIIOpoJie (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHAIORB), IPU3HAKOB MPOTCKAHUS Ka4eCTBEHHBIX
peakiuii Ha MOHBI: MarHus, Kajbllus, aTIOMUHMSA, UUHKa, xene3a (I1) u xenesa (I11), mean (I1),
HaOJIIO/IeHNE M OTHCAHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHM MOHAMH HATPHS, KAIWS U KaJIbLUS
(BO3MOXHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), UCCICIOBaHIE aM(DOTEPHBIX CBOICTB TUAPOKCHIA
AJIOMHUHMS M TUAPOKCHIA LMHKA, pEUICHUE SKCIEPUMEHTAIbHBIX 3a7ad 10 Teme «Baxueimme
METaJUIbl U UX COCIUHEHUS.

XuMHuS M OKpYyKamoLias cpeaa

BemecrBa u Marepuanbsl B IIOBCEIHEBHOM >XKM3HHM 4YEJIOBEKAa. be30MMacHOe HCIOJIb30BaHUE
BEUIECTB M XHWMHUYECKMX peakuuil B ObiTy. [lepBas mnomoulp HpH XUMHUYECKHX OXOrax u
OTPABJICHUSX.

XUMHYECKOE 3arps3HCHHE OKpYXKaromledl cpeipl (MpeaenbHas JOMyCTUMAas KOHICHTPALUs
Beriects, nanee — [1JIK). Pojib XuMuM B pelieHuH 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKCnepumMenm:



U3ydeHre 00pas3IioB MaTepHAIOB (CTEKIIO, CIUIABbI METAJLIOB, MIOJIMMEPHBIE MATEPHAIIBI).

Meostcnpeomemmnuwie céasu

Peanu3zanus MeXIpeAMETHBIX CBS3CH NMPU M3YYCHHH XUMHH B 9 KJlacce OCYIISCTBIIICTCS Yepe3
WCIIOJIb30BAHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TMOHSATHW, TaK W TOHSITHH, SBISIONIAXCS
CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA. HAy4YHBIN (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHaJIMU3,
CUHTE3, KiacCUpUKaMs, TEPUOINIHOCTh, HAOIIOJEHNEe, OKCIEPUMEHT, MOJCIHPOBAHHE,
M3MEPEHHE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOJIOTHS, MaTEPUAJIBI.

dusmka: wMaTepus, arToM, OJJIEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKJIHUJA, H30TOIHI,
pPaIMOAaKTUBHOCTh,  MOJIEKYJa, OJJCKTPUYECKUU  3apsl, MPOBOAHUKH,  IOJTYMPOBOIHUKH,
JTUDJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, Tello, 00bEM, arperaTHoe COCTOSIHME BEIEeCTBa, Ias,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIUITMYECKAsT PEHIETKA, CIUIaBbl, PU3NUECKHE BEIUYUHBI, CIMHUIIBI
U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢ortocunTes, aAbixaHue, Ouocdepa, SKOCUCTEMA, MHHEpAIbHbIE YAOOpEHHUS,
MHUKPODIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIICCTRA.

I'eorpadusa: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE IMOPOJbI, TOJE3HBIE HCKOIAeMBbIE,
TOILJIMBO, BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA NNPOT'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yabTaThl OCBOEHUS IPOrpPaMMbl OCHOBHOTO O0IIEro 00pa30BaHUsl TOCTUTAIOTCS
B X0/ OOy4eHHUs] XMMHUH B €IMHCTBE Y4€OHOI M BOCIUTATENIBbHOMN JESITENIbHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU POCCUNUCKUMHU COLMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH,
NPUHATBIMU B 0OILECTBE MpaBWJaMU W HOPMaMu IIOBEJECHUS U CIOCOOCTBYIOT IIpolieccaM
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U COLMAIMU3AIMH 00Yy4atOIUXCsl.

JInuHOCTHBIE pe3ysabTaThl OTPAXKAIOT TOTOBHOCTh O0YYarOIIKMXCSl PYKOBOJACTBOBATHCS CUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTALM U pacIIMpeHHue ONbITa AESITEIbHOCTU Ha €€ OCHOBE, B TOM
quclie B YacTu:

1)maTpuoTHYECKOro BOCIIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEIMI0, TOHHMMAaHUS 3HAYEHHUS XUMHYECKOW HayKd B JKM3HH COBPEMEHHOro OOLIEeCTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHOM HHQPOpMAIMEd O NEepeaoBBIX IOCTHXKEHHMSIX M OTKPBITHUIX
MHUPOBOH U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 yCTpoilcTBE MHpa
1 o011ecTBa;

2)rpaIaHCKOro BOCITUTAHUS:

IIPEJICTaBJICHUSI O COLIMAIbHBIX HOPMAaX M MpaBUIaX MEXINYHOCTHBIX OTHOILIEHUHN B KOJIJIEKTUBE,
KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Y4EOHO-HCCIEI0BATEIHCKOM,
TBOPUECKOM M JpPYrMX BHUAAX JEATEIbHOCTH, T'OTOBHOCTHM K pPa3sHOOOpPa3HONW COBMECTHOM
JEeSITEIbHOCTH TPU BBINIOJHEHUN Y4YeOHBIX, MO3HABATEJbHBIX 3a/1a4, BBIMOJIHEHUH XUMHUYECKHX
SKCIEPUMEHTOB, CO3/1aHUM  Y4E€OHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOINOHUMAHUIO H
B3aMMOIIOMOIIH B MpoIiecce 3TOM yueOHO! AesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TMOCTYIKM CBOMX TOBApHILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS
MOCJIEICTBUIM TOCTYIIKOB;

3)IeHHOCTH HAYYHOT0 MO3HAHMSL

MHPOBO33PEHUYECKUE TPECTABICHUS O BEIIECTBE M XMMHUYECKON peakliy, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJIAIOIIME OCHOBY JJIsi MOHHMMAaHUS CYIIHOCTH
HAay4yHOM KapTUHBI MHUpa, MPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS HPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOHOM CPEOoH, O POJIM XMMHUH B ITO3HAHUH dTUX 3aKOHOMEPHOCTE;

M03HABATEIbHbIE MOTHBBI, HANpaBJICHHbIE Ha I[IOJyY€HHE HOBBIX 3HAaHUN 10 XHUMMH,
HEOOXOJMMBIE Ui OOBSICHEHHsT HAONIONAaeMBIX TPOLECCOB W SBJICHHM, IO3HABATEIBHOM,
MHPOPMAIIMOHHON W YUTATEIHCKOW KYIBTYpPhI, B TOM YHCJIC HAaBBIKOB CAMOCTOSTEIBHON pabOTHI ¢
yu4eOHBIMM TEKCTaMHM, CIIPaBOYHOM JMUTEpaTypod, JOCTYIHBIMU TEXHUYECKUMHU CpPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYeHHIO M TO3HAHMIO, JIO003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHNI0, MPOEKTHOM M HCCIENOBATENbCKONW JEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBJIEHHOCTU U YPOBHS 00y4YeHHUs B JajbHENIIEM;

4)(popMupoBaHUs KYJIbTYPbI 310POBBSI:

OCO3HAHHE LIEHHOCTU U3HU, OTBETCTBEHHOTO OTHOIIEHMS K CBOEMY 3/I0pPOBbIO, YCTAaHOBKHU Ha
3I0OPOBBIN  00pa3 JKW3HH, OCO3HAHWE TMOCIENCTBHA ¥ HENPUATHE BPEIHBIX IMPUBBIUEK
(YmoTpeOsIeHUsT  aJKoroJisi, HApKOTHKOB, KYypPECHHUS), HEOOXOJAUMOCTH COOJIIOCHHS MpPaBUII
0€30MacHOCTH MPH OOPALIEHUH ¢ XMMUYECKUMU BEIIECTBaMU B ObITY U pealibHOM JKU3HH,

5)Tpy10BOro BOCHUTAHMA:

MHTEpEC K MPAKTUIECKOMY U3YUSHHIO MPO(ECcCHii u TpyAa pa3IndHOro poja, YBaKEHHE K TPYAY
U pe3yibTaTaM TPYJOBOM JIEATEIHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUSI IPEAMETHBIX 3HAHUN
[0 XMMHUH, OCO3HAHHBIM BBHIOOP MHAMBHUIYAJIBHON TPAaeKTOPUU MPOJOJLKEHHS 00pa3oBaHUS C
y4€TOM JINYHOCTHBIX HHTEPECOB M CIOCOOHOCTM K XHMMHHM, OOIIECTBEHHBIX HHTEPECOB M



MOTpeOHOCTEH, ycnemHo! nmpodeCcCHOHATBHOM NEATEIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb aJaliTUPOBAThCSI B MPOPECCUOHANBHOM Cpeie;

6)3K0JI0rHYeCKOT0 BOCIIMTAHHUS

AKOJIOTMUYECKH 11e1eco00pa3Hoe OTHOLIEHHE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyllecTBOBaHMs, NOHMMAaHHE IIEHHOCTH 3J0poBoro M 0Oe3omacHoro oOpa3a JKU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE
LIEHHOCTU COOMIOAeHNs MpaBui 0€30MacHOro MOBEACHUS IMPHU padoTe C BEIIECTBAMH, a TAKXKE B
CUTYaIHX, YTPOKAIOUIUX 370POBBIO U KU3HU JIFO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUA, TMOJIydaeMble MPH H3YUYEHWU XWMUH, JJIA PEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXAWOMIEH MNPUPOAHON CpEeAOoW, i TMOBBILIEHUS YPOBHSA 3KOJOTMYECKOU
KYJIbTYpPbI, OCO3HAaHHS TJI00AJTBHOTO XapakTepa SKOJOTMYECKHX MpoOJeM W IMyTell HMX pelIeHUs
MOCPEJCTBOM METOJIOB XHMHH, HKOJOTHUYECKOTO MBIIUICHHs, YMEHHUS PYKOBOJICTBOBATHCS MM B
ITI03HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAINPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMmetanpenMeTHBIX pe3yldbTAaTOB BBIACIAIOT 3HAYUMBIE g (opMUpOBaHUS
MHUPOBO33PEHHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOpHWsS, NMPHHIMI, THUIOTE3a, (aKT, CHCTEMA,
IpOIIECC, KCIEPUMEHT U JPYroe.), KOTOPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
MpeaMeTax W MO3BOJISIIOT HA OCHOBE 3HAHHWM W3 3THUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
[[EJIOCTHOM HAydyHOW KapTHHE MHpA, W yHUBEpCajbHbIC ydueOHBbIC eicTBHs (IMO3HABAaTEIbHBIE,
KOMMYHHUKATHBHBIC, PEryJIATHBHBIE), KOTOpbIe 00ecrneunBaoT (HOPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU NESATENTbHOCTH.

Ilo3naBaTenbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBHUS

Ba3oBble jornueckue aeicTBUSA:

YMEHHUS HCTOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHUS] NMPYU OCBOSHUHW 3HAHMIA. PAaCKPHIBATh
CMBIC]T XUMHUYECKUX TMOHATHH (BBIACIIATh X XapaKTepPHbIC MPU3HAKH, YCTAHABIUBATH B3aMMOCBSI3b
C JIPYTHMHU TIOHSATHSAMHM), UCTIOJIb30BaTh MOHATHS 11 OOBSCHEHUS OTACIbHBIX (DAaKTOB M SIBIICHHH,
BBHIOMpATh OCHOBAHUSI U KPHUTEPUU IJIsl KJIACCU(PHUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX
peakiuii, yCTaHaBIUBATh MPUYMHHO-CIICCTBEHHBIE CBS3M MEXIYy OOBEKTaMU H3Y4YCHHS, CTPOUTH
JIOTHYECKUE paccykiaeHus (MHIYKTUBHBIC, ICAyKTHBHBIC, IO aHAJIOTHH), JEIaTh BBIBOJBI U
3aKTFOYCHUS,

YMEHHE TPUMEHATh B TMpOIECCe IMO3HAHUSA NOHATHS (MpeAMETHbIE W METalmpeaMeTHBIE),
CHUMBOJIMYCCKHE (3HAKOBBIE) MOJENH, HCIONb3yeMble B XHMHH, MPEOOPa3OBbIBATH IIIHPOKO
NPUMEHSCMbIC B XHMHHM MOJICIIbHBIC MPEJACTABICHUS — XUMHYCCKHI 3HAK (CHMBOJ 3JCMEHTA),
XxuMudeckas QopMyna ©W ypaBHEHHE XHMHUYECKOM peaKIuh — TPH pelIeHud YydeOHo-
MMO3HABATENIBHBIX 33/1a4, C YIETOM ITUX MOJCIIbHBIX MPEACTABICHUHN BBISBISATh U XapaKTEPU30BaTh
CYIIIECTBEHHBIC MPU3HAKN M3YYaEMBIX 0OBEKTOB — XUMUUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIUM,
BBISBJISITH OOIIME 3aKOHOMEPHOCTH, MPUUYNHHO-CIICJICTBEHHBIE CBSI3U U MTPOTUBOPEUHS B U3y4aEMBbIX
mpoiieccax v sIBJICHUSX.

Bba3oBble nccienoBare/ibckue 1eHCTBUSA:

YMEHHUE UCIOJIb30BaTh MMOCTABJIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, & TAKXKE B
KAaueCcTBE OCHOBBI I (POPMUPOBAHUSI THIOTE3BI MO MPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMBIX
CYKIECHUH;

npuoOpeTeHne OmbITa MO0 IUJIAHUPOBAHUIO, OpPraHU3allMd W MPOBEICHUI0 YYCHUUYECKHUX
HKCIEPUMEHTOB, yMEHUE HaOII0AaTh 3a XOJIOM IPOILEcca, CaMOCTOSTENbHO MPOTHO3UPOBATH €r0
pe3ynbTar, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO OIIBITA,
UCCJIEJIOBaHUS, COCTABIISITh OTUET O MPOJIEIIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHE BBIOMpPATh, AHATU3UPOBATH U HMHTEPIPETUPOBATH MHPOPMALMIO PA3IUYHBIX BUIOB U
dbopM TpescTaBICHUS, TMOJIy4aeMyIl0 U3 Pa3HBbIX HCTOYHUKOB (HAy4HO-IOMYJISIPHAS JIMTEpaTypa
XAMHUYECKOTO COJICP)KaHMsI, CIIPaBOYHbBIC MOCOOUS, pecypchl VIHTepHETa), KPUTUYECKHA OICHHBATh
MPOTHUBOPECUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHATh Pa3IMyHbIe METOJbl M 3alpoChl MPH MOUCKE U OTOOpe MHPOpMAIUU U
COOTBETCTBYIOIUX JAaHHBIX, HEOOXOIMMBIX JUIS BBITOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a/1a4
ONpeIeNEHHOr0 THMA, MPHOOpEeTeHUEe OombiTa B OO0JACTH HCIMOJIb30BAHMUS HMH(YOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIAJCHUE KYJIBTYpOW AKTHBHOTO HCIIOJG30BAHMS Pa3IMYHBIX
MIOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHUMalbHYIO (OpMY IpenCTaBICHUS
nH(pOpMaLlMM M WUIIOCTPUPOBATh pellaeMble 3aJaud HECJIOKHBIMU CXEMaMHM, JuarpaMMaMy,
npyruMu popmamu rpa@uKu 1 UX KOMOUHAIUSAMY,

YMEHHE HCIOJIb30BaTh W AaHAJIM3UPOBaTh B Ipoliecce Y4eOHOW U HCCIeT0BaTENbCKON
NEeSITeNbHOCTH UH(DOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOIO X035ICTBA U TPAHCIIOPTa Ha
COCTOSIHME OKPYKAIOIIEH IPUPOIHON CPEMBL.

KoMMyHHKAaTHBHbIE YHUBeEPCAJIbHbIE YUeOHbIe 1elCTBHA:

YMEHHUS 3aJaBaTh BOMPOCH (B Xoj¢ Auanora u (MaH) TUCKYCCHH) IO CYIIECTBY OOCYXTaeMOi
TeMbI, (POPMYIIHPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIHHO BBINIOJHEHUS MPEI0KEHHOM 3a/1a4H;

YMEHUsI TPEJCTABIATh MOJYyYEHHBIE PE3YJIbTaThl MO3HABATEIbHON AESTEIbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTax; [eJlaTh IMPE3CHTALUI0 PE3yJIbTaTOB  BBIIOJHEHHS  XUMHYECKOIO
dKCIepUMeHTa (7abopaTOPHOro OMbITa, JIAOOPATOPHOW pabOTHI MO HCCICIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO IPOEKTA);

YMEHMsSI y4eOHOIro COTPYJHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM I103HAaBAaTEIbHOW U
UCCJIEZIOBATENIbCKON JIESITEIbHOCTH MPU PELLIEHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta 00ImMX
UHTEPECOB M COTJIACOBAHUS MO3UIMA (0OCYXKIeHHS, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpJUHAIINS COBMECTHBIX JEHCTBHI, OlpeereHne KpUTEPUEB MO OLIEHKE KaueCTBA BHIIIOJHEHHON
paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJibHbIE YUeOHbIe 1elcTBHA:

YMEHHE CaMOCTOSATENbHO OMNpPEAeNsaTh LEIu JeSTeNIbHOCTH, IJIaHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIMPOBATh U NPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIbHOCTh, BBIOMPATh Haubosee
3¢ (eKTUBHBIE CITOCOOBI PEIICHUsT YYSOHBIX M MIO3HABATEIBHBIX 3a]a4, CAMOCTOSTEIIHHO COCTABIISATh
WA KOPPEKTUPOBATH MPEUIOKECHHBIM alrOPUTM AEHCTBUN MPHU BBHINOJHEHUU 3aJaHUNA C YUETOM
MIOJIyYE€HUS HOBBIX 3HaHUM 00 H3ydyaeMblX OOBEKTaX — BEIIECTBAX M pEaKUUsAX, OLICHUBATh
COOTBETCTBUE IIOJYYEHHOTO pe3yiabTaTa 3asdBJIICHHOM I€JId, YMEHUE HCIO0JIb30BaTh U
aHaJIM3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIOBUM 3aJIlaHUH.

MNPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB [0 OCBOEHHUIO  00S3aTEILHOTO  COJIEpKaHus,
YCTaHOBJIEHHOTO JaHHOW (¢enepanbHOW pabouell NIporpaMMoi, BBIAEHSAIOT: OCBOCHHBIE
00OyyaroUMMUCs Hay4dHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI AeHCTBUM, crienupuieckue Juist IpeaMETHON
ob0nactu «XUMUSA», BUIbl JEATENbHOCTU IO IMOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALNH,
peoOpa30BaHUIO M IPIMEHEHHIO B PA3TMYHBIX yIEOHBIX U HOBBIX CUTYAIIHSX.

K kon1y o0y4yenus B 8 Kiacce mpeMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTH Y OOYUAIOIINXCST YMCHHIA

PacKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTHH: aTroM, MOJIEKYla, XUMHUYECKUi
AJIEMEHT, TPOCTOE BEINECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OMHOPOAHAS W HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAasi W MOJIEKYJIsSpHas Macca, KOJMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBasi A0JIsl XUMHUYECKOTO 3JIEMEHTA B COEJUHEHUH, MOJISIPHBIA 00bEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJb, JIEKTPOOTPULATEIbHOCTD, CTENEHb OKHCIEHUS, XUMUYECKas peakuus,
KJIacCU(UKaALUsl peaKklUMi: peakluu COEIMHEHHUs, PEaKLUUU Ppa3JIoKEHUs, PEAKLUH 3aMELICHMS,
peakuuu OOMEHa, 5K30- M DHIOTEPMHUYECKHE PEaKIUH, TEIIoBOH 3(dekT peakmuu, SAPO aToma,
AJIEKTPOHHBIN CJIOW aroMma, aTOMHas OpOWTalb, paguyc aroMa, XMMHYEcCKas CBs3b, MHOJSpHAs U
HEnoJiApHasi KOBAJICHTHAsl CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH, pacTBOp, MaccoBas J0Jid
BeliecTBa (MPOICHTHAS KOHIIEHTPAIHsI) B PACTBOPE;

WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHNA U MIPUMEHSTH 3TU TOHSATHUS
NPY OTIMCAHHUH BEIIECTB U WX MPEBPAILCHHH;



HCII0JIb30BATh XUMUYECKYIO CUMBOJIUKY JUIsI COCTABJIEHUS (POPMYJ BELIECTB U YpaBHEHHM
XUMHUYECKUX PEaKIIHil;

ONpeAesATh BaJIEHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUAX, CTElEHb
OKHCJIEHHS AJIEMEHTOB B OMHApPHBIX COEIUHEHMSX, MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJacCy COCOMHEHWH 1o (opMmynaM, BUJ XUMHUYECKOW CBsi3u (KOBAJICHTHAs W HWOHHAs) B
HEOPraHMYECKUX COEAUHEHUSX;

packpbiBaTh cMbich llepmoamueckoro 3akona JI. M. MengeneeBa: IeMOHCTPpUpPOBATh
MMOHMMAaHUE NEPHOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX IOJIOKEHHS B
[Iepnoandeckoil cucTeme, 3aKOHOB COXPAHEHUSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHAa ABOraapo;

ONMCHIBATh U XapaKkTepu3oBaTh TabnuuHyto Gopmy llepuoanueckoit cucTeMbl XUMHUYECKHX
ANIEMEHTOB: pa3jnyarh MOHATHS «rjaBHas moarpymma (A-rpymma)» u «mobounas moarpymma (b-
rpyIa)», Majable U OOJIbIINE MMEPUOJIBI, COOTHOCHTh 0003HAYCHHsI, KOTOPhIE UMEIOTCSI B TaOJIHUIIC
«Ilepunoanueckass cucrtemMa xumudeckux odiemeHtoB [l. M. MengeneeBa» C 4YHCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB M 3apsi[ spa, o0Iee Yucio
AJICKTPOHOB U PACIIPEICICHUE UX MO JICKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKUE DSJIEMEHTbl, HEOPraHMYECKUE BELIECTBA, XUMHYECKUE
peakiu (10 YUCIY M COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P dEKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMUYECKUE CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB,
MOATBEP:K/1asl ONKCAaHUE NMPUMEPAMU MOJIEKYJISPHBIX YPaBHEHHMI COOTBETCTBYIOIIMX XMMHUYECKHX
peakuui;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX KadeCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX TPEBPALICHUN B PA3JIUYHbIX YCIOBUSX;

BBIYUCIISITh OTHOCHTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIECTB, MACCOBYIO JIOJIIO
XUMHMYECKOTO 3JeMEeHTa Mo (GopMysie COEAUHEHMs, MAacCOBYIO JIOJNIO BELIECTBA B pPAacTBOPE,
IIPOBOJUTDH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEeaKIHH;

IPUMEHSATh OCHOBHBIE OINEpPALMU MBICIUTEILHOW JEATENIbHOCTH — aHalu3 M CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTeMATH3alul0,  KJIACCU(UKAIMIO,  BBISIBJICHHUE  MPUUYUHHO-
-CII€ZICTBEHHBIX CBSI3€M — /ISl U3YUEHUs CBOWCTB BELIECTB U XMMMUYECKUX PEAKLUH, eCTECTBEHHO-
HayYHBIC METO/IbI IO3HAHHUS — HAONIOJICHUE, U3MEPEHUE, MOJICIIMPOBAHNUE, IKCIIEPUMEHT (peabHbIH
U MBICJICHHBIN);

cleloBaTh  IpaBWJIaM  [IOJIb30BaHUS ~ XMMHUYECKOM  mocyaod U J1abopaToOpHBIM
000pyZ0BaHUEM, a TaK)K€ MpaBUJIaM OOpAILEHUS C BELIECTBAMU B COOTBETCTBHU C MHCTPYKIHUSIMU
10 BBITIOJTHEHHUIO Ja00OPaTOPHBIX XUMHUYECKUX OTBITOB T10 TIOYYEHHIO U COOMPAHHIO Ta3000pa3HbIX
BelecTB (BOAOPO/a U KUCIOPOa), MPUTOTOBJIICHHIO PACTBOPOB C OMPEACIEHHON MacCOBOM JIOJICH
pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M MPOBOJAUTH XMMHUYECKHE OKCIEPUMEHTHl IO
paclO3HABAHHMIO pPACTBOPOB IIEJNOYEH W KHCJIOT C TOMOIIBI0 WHIUKATOPOB  (JTaKMYC,
(beHondTanenH, METHIIOPAHK U IPYrHe).

K kon1y o0y4yenns B 9 Kiacce mpeMeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYYAIOIIMXCS YMEHUMN

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX MOHSITHH. XUMHUYECKMM JJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, AaHWOH, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPHUIATEBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas peaklus, XUMHYecKas CBs3b,
TeroBol 3¢ ekt peakmym, Moib, MOISIPHBIA 0O0BEM, PAaCTBOP, ANEKTPOIHTHI, HEIIEKTPOJIHTHI,
AIIEKTPOJIUTUYECKAs] JUCCOLIMALUs, peakUud HOHHOro OOMEHa, KaTauu3arop, XUMHUYECKOe
paBHOBECHE, 00paTUMble U HEOOPATUMBIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENBHbIE PEAKIINH,
OKHUCITUTENh, BOCCTAHOBHUTEJb, OKHCICHHE M BOCCTAHOBIEHHE, AIOTPONHs, aM(pOTEPHOCTS,
XUMUYECKasl CBsi3b (KOBaJCHTHAsI, MOHHAS, METAJUTUYECKAs), KPUCTAIUIMYECKAsT PeHIETKa, KOPPO3HsI
METAaJUIOB, CILJIaBbl, CKOPOCTh XUMHMUYECKOUN pEaklMy, MPeAeabHO aonyctumas KoHuentpauus [IIK
BEILIECTBA,;



WJUTFOCTPUPOBATHh B3aMMOCBSI3h OCHOBHBIX XUMHUYECKUX TIOHATUN U PUMEHSITH 3TH TTOHATHUS
MIPU OTIMCAaHUH BEIIECTB U UX MPEBPAICHUH;

WCIIOJIh30BaTh XUMHYECKYIO CUMBOJIMKY JIUII COCTaBJICHUSI (JOPMYJI BEIIECTB U YpaBHEHUU
XUMHUYECKUX PEaKIIUil;

ONPEACIISITh BAJIEHTHOCTh M CTENEHb OKHCICHHS XMMHUYECKHX JJIEMEHTOB B COCIMHEHUSIX
pPa3JIMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAWHEHHM IO
dbopmynaM, BUJ XUMHUYECKOHW CBs3M (KOBAJICHTHAsl, MOHHAs, META/UTMYECKas) B HEOPraHMYCCKHX
COCIMHCHUSX, 3apsA] HOHA IO XUMHUYECKOW ¢GopMyIe, XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTALTNYECKON PEIIETKA KOHKPETHOTO BEIIECTBA,;

packpbiBaTh cMbIch [lepuoguueckoro 3akona /. 1. MenaeneeBa u JEMOHCTPUPOBATH €0
MMOHMMAaHME. ONMUCHIBATh M XapakTepu3oBaTh TaOmuunyio ¢opmy Ileproaudeckoit CUCTEMBI
XAMUYECKHAX 3JCMEHTOB. pa3inuaTh MOHSATHSA «rJIaBHas moarpymnmna (A-rpymma)» v «moOodHas
noarpymnmna (b-rpymma)», Manpie W OONBIINE TEPHUOMABI, COOTHOCHTH OO0OO3HAYCHHMS, KOTOPBIC
MMEIOTCSI B TEPUOAMYECKON TaOyMIle, C YHCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XAMHUYECKHX JJIEMEHTOB (COCTaB M 3apsi siapa, 00IIee YnCiio IEKTPOHOB U paclpeIeieHUe UX 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOII[HE 3aKOHOMEPHOCTH B M3MCHEHUH CBOWCTB 3JIEMEHTOB M MX
COCIMHEHUH B TIpe/ieax MaJIbIX IEPHOA0B U TJIABHBIX MOATPYIII ¢ YUETOM CTPOCHUS KX aTOMOB,;

KJIaCCU(DUIIMPOBATh XWMHUYECKHE DJIEMEHTHI, HEOPTaHHMYECKHE BEIIECTBA, XHUMHYECKUE
peaknuu (IO YKCITy U COCTaBY YYaCTBYIOMIMX B PEAKIMH BEIICCTB, MO TEIIOBOMY 3(h(deKTy, 1o
W3MEHEHHIO CTEIICHEH OKHUCIICHUS XUMHYECKUX DJIEMCHTOB);

XapaKTepH30BaTh (OMHUCHIBATh) OOIIME U CCHU(PUISCKIEe XUMHUUECKHE CBOMCTBA MPOCTHIX U
CJIIOKHBIX BEIIECTB, MOJTBEPXKIasi ONMUCAHWE MPUMEPAMU MOJICKYISIPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITUH;

COCTaBJISITh YPABHEHHS DJIEKTPOJUTHUYECKOW JUCCOLMAIMU KHUCIOT, ILIEJIOYEe W COJEH,
MOJHBIE W COKpam€HHbIE YPaBHEHMUsI PpPEAaKIMA HOHHOTO OOMEHa, YpaBHEHHUS pPEaKIuH,
MOITBEPKIAIOIINX CYIIECTBOBAHME TEHETUYECKOM CBSA3M MEXK/1y BEIIECTBAMH PA3JTMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH  IMOCPEIACTBOM
COCTaBJICHUSI DJIEKTPOHHOTO OallaHCa dTUX PeaKIIui;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS, BO3MOYKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B pa3IMUHBIX YCIOBUSIX;

BBIUHCIIATH OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MAaCCOBYIO JIOJTIO
XUMHUYECKOTO JJIEeMEHTa 10 (opMylie COEAMHEHHS, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUUECKOU PEaKIInH;

coOmoiaTh  MpaBWIa  TOJB30BAHUS  XMMHUYECKOM  ToCyIo W J1abopaTOpHBIM
000pyI0BaHUEM, a TaKXKe IIpaBuiIa OOpaIIeHHs C BEMECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMH TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OTBITOB IO IMOJIYYCHUIO U COOMPAHHIO Ta3000pa3HbIX
BerlecTB (aMMHuaKa M yriIeKHCIIOro rasa);

MPOBOJUTH PEAKIMHU, TOATBEPKAAIONIME KAueCTBEHHBIM COCTaB pa3IUYHBIX BEIIECTB:
pacro3HaBaTh OTMBITHBIM NYTEM XJIOPHI-, OpOMHUI-, HOOUA-, KapOoHat-, ¢ocdaT-, CHINKAT-,
cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOININE
B BOJIHBIX PacTBOpax HEOPTraHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIILHOW JESITEIbHOCTH — aHAW3 W CHUHTE3,
cpaBHEHHE, 00OOIICHUE, CHCTEeMAaTH3alMI0, BBISIBICHHE MPUUYMHHO-CJICICTBEHHBIX CBS3€M — IS
M3Y4YEHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIINM, €CTECTBEHHO-HAYYHBIC METO/bI MTO3HAHUS —
HaOJIF0/ICHIE, U3MEPECHUE, MOICTHUPOBAHNE, SKCIIEPUMEHT (PeabHbBIN U MBICIICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE 8 KJIACC

Ne HaumeHoBaHuUe pa3/iesioB H TeM NPOrpaMMbI Konmraectno macon JJ1eKTpoHHbIe (HppoBbie)
o/n pasn porp Beero KonTpoabnbie | IlpakTuueckue odpa3oBaTe/bHbIE PeCypChl
paboThl paboThl
Paznen 1.IlepBoHavaibHble XHMUYECKHE TIOHSTHUS
1.1 XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U 5 2 bubmmorexa [IOK
' MIPAaKTHUECKOH JEATEIbHOCTU YEIOBEKA https://m.edsoo.ru/7f41837c
Bubmuoreka [JOK
1.2 BeniecTBa M XMMHYECKHE PEAKLMU 15 1 A
https://m.edsoo.ru/7f41837c
Hroro o pazaeny 20

Paznen 2.Bakueiimme NPEACTABUTEIN HEOPIraHUYECKUX BEIIECTB

2.1 . Bo3nyx. Kucnopon. ITorstre 06 oxcnmax 6 1 Et?[?s?ﬁr?ﬂlii%gg}gf 41837¢

2.2 Bonopoa.IloHsTHE 0 KHCIOTaX M COMAX 8 1 ﬁéfgﬁ?f:{izggﬁf 41837¢

2.3 Bopa. PactBopsl. [ToHsTHE 00 OCHOBAHHSAX 5 1 1 Et?[?s?/yllr%?:(;;%gr(all?f 41837¢

24 OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTHHEHHI 11 1 1 Eg{i?;ﬁfi%gg}% 41837¢
Hroro mo pazgeny 30

Paznen 3.Ilepuoanyecknii 3axon u [lepuoauyeckas cucrema xumudeckux jieMmeHToB JI. U. Menneieea. CtpoeHue aroMoB. XUMHYECKast
cBsA3b. OKHCJINTEIbHO-BOCCTAHOBHTE/bHbIE PEAKIHH

[lepuoaunueckuii 3akoH u [lepuoanyeckas cucrema
3.1 XuMHu4Yecknx 31neMeHnToB Jl. 1. MenneneeBa 7 Bu6miorexa [JOK
’ T ’ https://m.edsoo.ru/7f41837c
CrtpoeHue atoma
3.2 Xumuaeckas cBsi3b. OKHCIUTETHHO- 8 1 bubmroreka [JOK
) BOCCTAHOBHTEIBHBIC PEAKIINH https://m.edsoo.ru/7f41837c
Bubmunoreka [JOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOe Bpemst 3 BuGmorexa [JOK
p P https://m.edsoo.ru/741837¢
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 6
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TEMATHUYECKOE IINTAHUPOBAHME 9 KJIACC

KosinuecTBO yacoB

Ne HaumeHoBaHMe pa3/es10B H TeM NPOrPamMMbl K I JJIEKTPOHHbIe(LHPPOBLIE)
n/n pasi porp Bcero OHTPOTEHEIE PaKTHYECK odpa3oBaTe/IbHBIE PeCypPChl
padoThI ue padoThl
Pa3spen 1.BemecTBO H XHMHYeCKHE PeaKIIUI
11 [ToBTOpenue u yriybiieHue 3HAHUH OCHOBHBIX 5 1 Bubmmorexa [JOK
) paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIC 3aKOHOMEPHOCTH XUMUYECKUX PEaKIUit 4 BuGmorexa [JOK
: https://m.edso0.ru/7f41a636
13 DJEKTPONIUTHYECKas TUCCOUanusl. XMMUYECKHE 8 1 1 Bubmorexa LIOK
) pEaKkLMy B pacTBOPax https://m.edsoo.ru/7f41a636
HWroro mo pazuemy 17
Pa3znen 2.HemeTasuibl M HX COEIMHEHUS
21 OO01mas XapakTepUCTHKa XUMHYECKUX JIIEMEHTOB 4 1 Bubmuorexa LIOK
) VIIA-rpynnsl. 'anoresst https://m.edso0.ru/7f41a636
29 OO61mas XapakTepruCTHKa XUMHYECKUX JJIEMEHTOB 6 Bubmorexa LIOK
) VIA-rpynnsl. Cepa u e€ coeiuHeHust https://m.edso0.ru/7f41a636
23 OO011ast XapaKTepUCTHKAa XUMHYECKUX JIEMEHTOB V A- 7 1 Bubmmotexa LIOK
) rpynimbl. A3ot, pocdop U UX coeqMHEHHS https://m.edsoo.ru/7f41a636
24 OO1mas xapakTepUCTUKa XUMHIECKUX IEMEHTOB 8 1 2 bubmorexa LIOK
) IVA-rpynmsl. Yriepox U KpeMHUI ¥ UX COeAUHEHNUS https://m.edsoo.ru/7f41a636
Htoro mo pasgemy 25
Pazgesn 3.MeTa/uibl H UX COEIMHEHUS
. Bubmuoreka IIOK
31 Obime cBoficTsa MeTa0B 4 https://m.edsoo.ru/7f41a636
. Bubmmoteka IIOK
3.2 Baxueliine MeTauibl U UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro mo pazngeny 20
Paznen 4. Xumus 1 oKpy:KawIuas cpeia
4.1 BemiectBa u Marepuasl B )KU3HU YEIOBEKa 3 Bubmiorexa LIOK

https://m.edso0.ru/7f41a636
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HWroro mo paznemy

PezepBHoe Bpems

bubnmoreka [IOK
https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68
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MHNOYPOYHOE IINTAHUPOBAHHE 8 KJIACC

KoJyinuecTBO 4acoB

Ne T " JJ1eKTpOHHBIE LH(POBLIE
i/ eMa ypoka Beero KourtposbHbie IIpakTHYeckue 06pazoBaTeILHbIE pecypebl
padoTsI padoTeI

1 [Ipenmer xumuu. Ponb XuMuM B XKU3HU 1 bubaroreka [JOK
yesoBeKa. Tena u BeniecTra https://m.edsoo.ru/ff0d210c

2 [TonsTre 0 MeTOAAX MO3HAHUS B XUMUU 1 bu6morexa I[IOK

https://m.edsoo.ru/ff0d227e
IIpakTuueckas padbora Ne 1 «[IpaBuia paboTet
3 B §a6opaTopHHpH MPHEMBI 06p£H_IeHI/I$II; 1 1 Bu6miorexa [JOK
https://m.edsoo.ru/ff0d23dc
J1a00PaTOPHEIM 000PyIOBaHHEM»

4 Uucteie BemectBa u cMmecu. CriocoObt 1 Bubmmoreka LIOK
paszneneHust cMecer https://m.edsoo.ru/ff0d26ca
Ipaktryeckas pabora Ne 2 «Pasnenenue

5 cwlljeceﬁ (Ha npuliwepe OYUCTKU noiapeﬂﬁoﬁ 1 1 bubimorexa LIOK
cou)» https://m.edsoo.ru/ff0d28c8

Bbubmmoteka IIOK

6 ATOMEL M MOJIEKYJIEI 1 https://m.edsoo.ru/ff0d2a6¢

7 [IpocThie 1 cIOXKHEIE BENeCTBA 1 Burbmiorexa [IOK

https://m.edsoo.ru/ff0d2aéc

8 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 buGmorexa HOK

https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTAaBa BEIICCTR.

9 XHM;qnechxﬂ;Og/Iyna. TB:ne]I;{TIII-Iloc:E aTOMOB 1 bubimorexa LIOK

https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB

10 OTHOcUTENbHAS aTOMHAsI Macca. 1 Bubimoreka [IOK
OTHOCHTENbHAs MOJICKYIISIpHAsI Macca https://m.edsoo.ru/ff0d323c

11 MaccoBas 10151 XUMHYECKOTO JIEMEHTA B 1 Bubmunoreka [JOK
COEIMHCHUH https://m.edsoo.ru/ff0d350c

12 KonmuectBo BemectBa. Mosb. MonsipHast 1 Bubmorexa LIOK
Macca https://m.edsoo.ru/ff0d5230

13 XUMHUYECKHE SIEMEHTHI. 3HAKH (CHMBOJIBI) 1 bubmmoreka [JOK

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8
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14 Du3nuecKkre U XUMHUUECKHE SIBICHUS. Bubmunoreka [JOK
XuMmuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBust IpoOTEKaHUs bubnuorexa IJOK
XUMUYECKHX PeaKLUi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHS MacChl BEIIECTB. Bubimorexa LIOK
XUMUYECKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust KoJMuecTBa, MacChl BEIIECTBA bubaroreka [JOK
110 YPaBHEHUSM XMMHUYECKUX peaKkLuil https://m.edso0.ru/ff0d5708
Knaccudukanus XAMHIECKUX peaKkiui
18 (COCHI/IH%)HHSIHpaC‘)JIO}KeHI/ISI 3aMpe1ueI1in;1 Bubmaorexa LIOK
! ! ! https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoMOHOCOB — y4&HBIii-
19 SHIUKJIONEAUCT O6o6y1uquHe " Brbmaorexa LIOK
) . https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3aI|s 3HAHUI
20 KontpounbHas padora Nel no reme «Bemectsa brnbmorexa I[JOK
W XHMHAYECKHE PEAKLINN» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech ra3os. CocraB Bo3ayxa.
21 Kncﬁc})’;ou — DIIEMEHT U IPOCTOe Befl.l}:((ZTBO. bubmorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
DusryecKre ¥ XMMUYECKHE CBOUCTBA
22 kucnoposa (peakiuu OKUCICHHS, TOPEHHUE). Bubmaorexa LIOK
’ https://m.edsoo.ru/ff0d4614
TToustue 06 okcuaax
CriocoOBbl OTYYEHUs! KUCIIOPOoia B
23 nabopaTopuu qupOMLHHJIeHI:{OHCTI/I bubimorexa LIOK
' https://m.edsoo.ru/ff0d497a
[IpumMenenune Kucaopoaa
24| nomme 0 remmoxmmcErow ypanEn Bumorexa LIOK
P yp ! https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUYCCKUX PEaKIHUIX
s | oo i yror e Bsmorea 10K
p AyXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPAILCHUS
[pa eckast padorta Ne 3 o Teme
paxTiccias paoor 1o e Bbubmmoreka [JOK
26 «[lomy4enue u coOupanue KUCIOpoa,

H3Y4Y€HUE €TI0 CBOMCTB»

https://m.edsoo.ru/ff0d4ae2
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27 Bonopoa — 3neMeHT M IpoCTOE BELIECTBO. bubauorexa IJOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 Du3nvecKre ¥ XUMHUIECKHE CBOMCTBA Bubnunoreka [JOK
Bozopoja. IIpumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [TonsTHE O KHCTOTAX U COMAX BuGmiorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CrtocoObl TIOJTy4YeHHsI BOJIOPO/Ia B Bubimorexa LIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[pa eckast padota Ne 4 no Teme
31 «ﬁOI;I;IfI:HI/IKe EEOGH;EIHHC Br(l)z[;pl(\)l,ua buGmiorexa LIOK
o ' https://m.edsoo.ru/ff0d4f42
U3y4eHHUE ero CBOMCTB»
. .. Bubmroreka [JOK
32 MounspHblif 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ffod542¢
Beruncienust 00béMa, KOJIMUECTBa BEIIECTBA
33 rasa o ero U3BeCTHOMY KOJIHYECTBY " buGmuorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BEIECTBA MM 00BEMY
Berurcienust 00bEMOB I'a30B 10 YpaBHEHHUIO
34 peakiiy Ha OCHOBE 3aKOHA 061,61}\]41;1},1)( BuGmuorexa LIOK
" https://m.edsoo.ru/ff0d5708
OTHOLICHUH ra30B
35 Du3nuecKkue 1 XUMUYECKUE CBOKWCTBA BOBI Bubmrorexa LIOK
https://m.edsoo.ru/ff0d587a
36 Cocrae ocHoBauuii. [lonsrue 06 Bbubmunoreka [JOK
HH/IMKaTOpax https://m.edsoo.ru/ff0d59e2
37| menacumienmie pactsops. Maccosas ros Bu6miorexa LIOK
i P Pbl: A https://m.edsoo.ru/ffod5b40
BEIL[ECTBA B PACTBOPE
38 | dipurorosnene pacrsopos ¢ onpotcaéiol BuGmiorexa LIOK
P N ep D pex https://m.edsoo.ru/ffod5eba
MacCOBOH J0JIeii pacTBOPEHHOTO BEIIECTBAY
39 KonTponsHas padora Ne2 o teme bubmmorexa LIOK
«Kucnopoa. Bomopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKCHIBI: COCTaB, KilacCU(PUKAIHS, bubaroreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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HOJ’[y’{eHI/Ie U XMMHYECKHE CBOHCTBA

41 KUCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX buGanorexa IIOK
' P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUsL: COCTaB, Kiaccupukanus, bubmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonmyyenue u XuMHUUECKHEe CBOMCTBA bubmuorexa IJOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
24 KucnoTsr: cocTas, KitacCU(pUKAIHs, Bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 TTonyueHune U XUMUYECKUE CBOUCTBA KHCIIOT Bu6miorexa [JOK
e https://m.edsoo.ru/ffOdfee2
6 Conu (cpenHue): HOMEHKIIATYPa, CIIOCOOBI Bubmmorexa IJOK
TIOJTyYeHHsI, XUMUYECKHAE CBOWCTBA https://m.edsoo.ru/00ad9474
Ipaxtuueckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 337a4 110 TEME Bubimorexa LIOK
«OCHOBHBIE KJIACCHI HEOPTraHHMYECKIX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI»
48 T'enerndeckas CBsI3p MEXIY KJIaCCaMH Bubmmoteka IIOK
HEOPraHMYeCKUX COeTMHEeHUH https://m.edsoo.ru/00ad9a50
49 O0001IeHrEe U CUCTEMATH3AIMS 3HAHUMA Bubmzorexa LIOK
https://m.edsoo.ru/00ad9cb2
KonTponsHas pabota Ne3 o teme "OcHOBHBIE bubmorexa LIOK
50 on .
KJIACChl HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/00ad9ela
IIepBble nonbITKU KIaccupuka
51 XI/II\IZJ:II:IIecil/Il)_I(b;[IeII:I/IeHTOBHI(?}I(/)IH;[III:II: o nax bubimorexa LIOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
IIepuoauueckuii 3akoH u [lepuoandeckas
52 CI/ICI?FIZMIQH;I/IMI/II/‘I{ECKHXI;J'II/ICMGII:;IO]); I/Jllq u bubimorexa LIOK
o https://m.edsoo.ru/00ada52c
Memneneena.
53 Tlepuoapl, rpymIIb, 10, TIbI Bubmrorexa LIOK
PHOJIbI, TPYIIIEL, TIOATPYIIHIBL. https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. CocTaB aTOMHBIX sIJIEp. Bubmmoreka [JOK

H3oTomsl.

https://m.edsoo.ru/00ada342
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CTpOSHI/Ie DJIEKTPOHHBIX 000J10UeK aTOMOB

bubaroreka [JOK

55 aneMeHTOB [lepruoandeckoit cucremst J1. 1. 1 httns://m.edsoo.ru/00ada6be
Menpeneena.
XapakTepucTuka XMkMUIECKOTO DIIEMEHTa 110 BuGmorexa LIOK
56 €ro noJjoxxeHuto B Ilepuoauueckoii cucreme 1 .
https://m.edsoo.ru/00ada824
1. 1. Menneneena.
3nauenue [lepuouueckoro 3akoHa st
57 pa3BuTHA HayKu U mpakTuku. . W. 1 bubmorexa LIOK
MenneneeB — y4€HBIH, Meaaror u https://m.edsoo.ru/00ada96e
TpaKIaHUH.
58 DIEKTPOOTPULIATEIEHOCTH aTOMOB 1 bubmmoreka IJOK
XUMUYECKUX JIEMEHTOB. https://m.edsoo.ru/00adaab8
Bubmuoteka IIOK
59 Honnas xuMuyeckas CBs3b. 1 https://m.edsoo.ru/00adac34
60 KoBaneHTHast moJsIpHAsI XUMUYECKas! CBSI3b 1 bubamorexa LIOK
) https://m.edsoo.ru/00adaab8
61 KoBanenrtnas HenosnsipHas XuMHUYECKast CBA3b 1 bubimorexa LIOK
) https://m.edsoo.ru/00adaab9
Bubaroreka [JOK
62 CreneHs OKHCIICH . 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUI 1 Bubmorexa LIOK
) https://m.edso0.ru/00adb076
bubamroreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTEIIH. 1 https://m.eds00.ru/00adb076
65 KonTtponbhas pabota Ned o teme «Crpoenue 1 Bubimorexa LIOK
atomMa. XMMHYECKasl CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHsIit ypok. O600mIeHE U 1 bubauoreka IJOK
CUCTEeMaTH3aIMsl 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHslit ypok. O600LICHHE U 1 Bbubmorexa IJOK
CHCTEeMaTH3aIus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PeseprHsii ypok. O0o6uIeHHE U 1 Bubmnorexa IJOK
CHCTEMaTHU3aIHs 3HAHUHN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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MNOYPOYHOE IIVTAHUPOBAHHUE 9 KJIACC

KosuuecTBo yacoB

DJIeKTPOHHbIe NU(POBBIE

Tema ypoka
/i yp Beero KonTposbHble MpaxkTnyeckune 06pazoBaTeNbHbIE pecypesI
padoTsl paéoTsI

. Tlepuoauueckuii 3aKoH. Hepnoz[m;clljlaﬂ . BuGmotexa ITOK
cucreMa XuMH4Yeckux aaementos [l W.

https://m.edsoo.ru/00adb59e
Menneneena.

) 3aKOHOMEPHOCTH B W3MECHEHHUHU cBoTiCTB . BuGmotexa ITOK

XMUMUYECKHX JIEMEHTOB MEPBBIX TPEX
P p https://m.edsoo.ru/00adb6h6
MIEPUOJIOB.

3 Knaccugukaiys 1 HOMEHKIaTypa 1 bubmoreka LIOK
HEOPraHUYeCKHX BELIECTB. https://m.edso0.ru/00adb7e2

4 Buasl XMuMHYECKOI CBSA3U U THITBI 1 bubmotexa [JOK
KPUCTAJNIMYECKUX PEIIETOK. https://m.edsoo.ru/00adbac6
KonTponbHas padora Nel o Teme

5 «[1oBTOpEHYE U YriyblIeHHE 3HAHUIN 1 1

| OCHOBHBIX pa3ziesIoB Kypca 8 Kiacca».

6 Krnaccudurkanus xuMugeckux peaxkuuii mo 1 bubmoreka [JOK
pa3nMYHBIM IPU3HAKaM. https://m.edsoo.ru/00adbcb0

; gomme 0 CKOPOCTH XUMHUYECKOH PEeaKIHH. . Bu6morexa ITOK

OHSTHE O TOMOTEHHBIX M T€TEPOTCHHBIX
P https://m.edsoo.ru/00adbe9a
peakLusx.
TlonsATHE O XUMHYECKOM PABHOBECHHU.

8 ®DaxTOopHI, BIUSIOMINE HA CKOPOCTD 1 Bbubmmotexka [JOK
XMUMHUYECKON peaKiyu U MOJI0KEHHE https://m.edsoo.ru/00adc28c
XHUMHUYECKOTO PaBHOBECHSI.

9 OKHCIIUTENbHO-BOCCTAHOBUTEIbHbIE 1 bubmoreka [JOK
peaKIum. https://m.edsoo.ru/00adcade

10 Teopust SIEKTPOIUTUIECKOM TUCCOIUAIINH. 1 bubmorexa ITOK
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CuibHBIE | ci1abble OJICKTPOJINTHI.

https://m.edsoo.ru/00adcd68

Bbubmmorexa [JOK

i VIOHHEIC yPaBHHHA PEAKLUHH. https://m.edsoo.ru/00add448

" Xumuueckue CBOI‘&CTBau KI/I6CJ]0T 1 OCHOBaHHM Bu6mmorexa LIOK
B CBETC MPC/ICTABIICHIH O https://m.edsoo.ru/00add5d8
JJEKTPOJIUTHIECKON TUCCOLIHALINH.

Xumuueckue CfOﬁCTBa coJieii B cBeTe 3 Bu6mmorexa LIOK
13 TIPEJICTABIIEHA 00 SIEKTPOITHTHIECKON https://m.edsoo.ru/00add8b2
JIUCCOIUAIIHH. — -
. bubmorexa LIOK
14 Homsmie o ruponmse conei https://m.edsoo.ru/00add9d4
15 OGOOUIEHNE W CHCTEMATU3AIMS 3HAHUH buGmorexa LIOK
[ICHUE W CHCTEMATH3AIlisI 3HAHWH.
https://m.edsoo.ru/00addd12

16 TpakTrueckas padora Ne 1. «Pemenne bu6mmorexa [IOK
9KCIIEPUMEHTAIILHBIX 3a/au» https://m.edsoo.ru/00addbfa
KountponpHas pabota Ne2 o teme Bu6morexa LIOK

17 «DNEKTPOTMTHYECKAS TUCCOLMAIIUSL. https://m. edsoo.ru/00addeco
XUMHYECKUE PEAKIIH B pACTBOpaxX» — -

18 OO0m1as XapakTepUCTHKa FaJIOTSHOB. Bubmoreka [JOK
XuMudeckre CBOWCTBa Ha IpUMepe XJIopa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsiHasi KHCIIOTa, BuGmorexa IIOK

19 XAMHYECKHE CBOWCTBA, IOyYCHHE, https://m.eds0o.ru/00ade104
NpUMEHEHHE. — ]
IIpakTiueckas padora Ne 2 mo Teme Bu6morexa [TOK

20 «[Tomy4yeHne CONSTHON KHCIIOTHI, H3y4eHHE e& https://m.eds00.ru/00ade348
CBOWCTB». J//m. .
Boruuncnenus mo ypaBHEHHSIM XUMHYIECKUX BuGmotexa ITOK

21 PEAKIMHA, ECIIM OJIUH U3 PEATEHTOB JIaH B https://m. edsoo.ru/00ade488
n30bITKE. — -

22 | Obuias xapakTepucTHKa 9eMeHToB VIA- Bubmmoteka [JOK
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TPYIIIEL

https://m.edsoo.ru/00ade64a

AJUTOTpOTIHBIE MOIU(UKALINN CEPHI.

Bubmuorexa LIOK

23 . .
Haxoxxnenue cepbl u eé COC/UHEHMUT B https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHE CBOWCTBA CepbI.

24 CepoBoziopoi, CTpoeHue, (pruznveckre u bu6mmoreka LIOK
XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/00ade802

25 Oxcupsl cepsl. CepHas KHCIIOTa, (pU3HUecKue Bubmuorexa LIOK
1 XUMHUYECKUE CBOMCTBA, IPUMEHECHHUE. https://m.edsoo.ru/00adea28
XVMUYECKUE PEaKLiH, JeKaIe B OCHOBE

26 MPOMBILUIEHHOTO crioco0a MoyueHust bubmoteka [JOK
CEpHOI KHCIOThI. XMMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKPYKaIOIICH CpeJIbl COCTUHCHUSIMU CEPhI.

27 Brluncienne MaccoBOM J0MIM BBIXOA Bubmuorexa LIOK
MPOYKTa PEAKLUH. https://m.edsoo.ru/00adec8a

28 Oormas XaApaKTepI/ICTI/IKa ameMeHToB VA- BuGmorexa [TOK
TPYIHBL ASOT, PACHPOCTDAHCHNE B MIPHPOAE, https://m.edsoo.ru/00adeea6

| dusnuecKue ¥ XUMUIECKHE CBOMCTBA

29 AmMHaK, ero pu3nYecKue U XMMUYECKHe bubmoreka [JOK
CBOJICTBA, MOJIy4YCHUE U TIPUMEHEHNE https://m.edso0.ru/00adf004

20 HIPIaKTI/I‘leCKaﬁ pabora Ne 3 o Teme Bu6miorexa LIOK
«Ilomyuenme ammuaka, H3yuenne ero https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KHCIIOTa, e€ PU3nvecKre u Bbubmmorexa [JOK
XUMHYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcrnonp30BaHne HUTPATOB M COJICH aMMOHUS

32 B KaueCTBE MUHEPAIbHBIX YAOOPEHUH. bubmoreka [JOK
XUMHYECKOE 3aTrpsI3HEHHE OKPYKaroLeh https://m.edsoo.ru/00adf518
Cpelbl COSANHEHHIMH a30Ta.

33 Docdop. Oxenn dhocdopa (V) u dochoprast bubimoreka [IOK

KHCJIOTA, (1)14314%01(146 U XUMHUYCCKUC

https://m.edsoo.ru/00adf68a
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CBOMCTBA, TIOJTY4CHHC.

Hcnons3oBanue ¢ocdaro B kauecTse

bubmorexa IIOK

34 78
MUHEpaIbHEIX yaoOpeHuil. 3arps3HeHne https://m.edso0.ru/00adfc20
MPUPOIHON cperbl pocdaTamu.

35 Yraepoa, paclipoCTpaHEHUE B IPUPOIE, bubmorexa [JOK
(u3nuecKre U XMMUUYECKHUE CBOICTBA. https://m.edsoo.ru/00adfd9c
Oxcupl yrieposa, ux Guznueckue u

36 XMMHYECKHE CBOMCTBA. DKOJIOTMYECKUE bubmuoreka HOK
TpoOJIeMBI, CBSI3aHHbIE C OKCHIOM YTJIEpOaa https://m.edsoo.ru/00adfebe
(V).

37 v . Bubmmotexa [JOK

FOJBHAA KHCIOTA H €€ COH. https://m.edsoo.ru/00ae006¢
'I:IpaKTI/I‘{eCKaSI pabora Ne 4 o Teme Bu6morexa [TOK

38 Tonyuenue yriekucsoro rasa. https://m.edsoo.ru/00ae027e
KauecTBeHnHas peakiys Ha KapOOHAT-HOH". " ’

39 TlepBoHaYaNBHBIC TOHSTHS 00 OPraHUISCKUX bu6morexa IJOK
BEIIECTBAX KaK O COEAMHEHMAX YIJIepoia. https://m.edsoo.ru/00ae054e

40 K . bubmmoreka [JOK

DEMHHI 1 €F0 COCMIHCEHMA. https://m.edsoo.ru/00ae080a

n IIpaxtuueckas padora Ne 5. Pemenue BuGmiorexa [JOK
OKCIIEPUMEHTALHBIX 337124 1O TeMe hitos://m. eds0o.ru/00ac0bf2
«BaxHelye HeMeTaIbl M UX COSIUHEHUSI». AUDS:17M. EC500.FUELAE 12

42 KourtpospHas pabora Ne3 mo Teme bub6muorexa IJOK
«Baxueiine HeMeTallIbl U UX COSIUHEHUSI». https://m.edsoo.ru/00ae0e18
OO01ast XapaKTepUCTHKA XUMHIECKAX

43 3JIEMEHTOB — METaJJIOB. MeTtamnueckas bubmorexa LIOK
CBSI3b M METAJUINYECKAsT KPUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOWCTBa METAIIOB

44 XuMuYecKre CBOMCTBA METAILJIOB. bubmorexa [IOK

ONEeKTPOXUMHUUECKHUH psil HAPsHKEHUH

https://m.edsoo.ru/00ae1156
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MCTaJIJIOB

O6mue criocoObl MOIYYCHHUS METaJIOB.
CruiaBbl. BEIYHCIICHHUS 110 ypaBHEHUSAM

bubmorexa [IOK

45 XUMHYECKUX PEaKIUH, €CIIM OJHH U3 https://m.edsoo0.ru/00ael1156
pEareHTOB COEPKUT MPUMECH
46 IlonsiTie 0 KOPPO3UN METAIIIOB BH6J_MOTeKa LOK
https://m.edsoo.ru/00ae1278
bubmoreka [JOK
47 [Henounre MeTabt https://m.edso&l)_.[ ru/00ael4b2
48 OKCHIBI ¥ THAPOKCHIBI HATPHS M KaJIUs EH@,MOTeKa LOK
https://m.edso00.ru/00ae14b2
49 [llemo4HO3eMeIbHBIE METALIBI — KAJIbLUN U Bbubmmotexa [JOK
| MarHmi https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coefMHeHns KaablAs Bubmiorexa JOK
https://m.edsoo.ru/00ael15e8
51 O0001eHrEe U cUCTeEMaTH3als 3HAaHUIA
52 JK€ctrocTh Bobl U clIOCOOBI €€ yCTpaHEHUS ﬁgg?ﬁ;?g&%gﬁ}é%em%
53 [Npaxtuueckas padora Ne 6 mo Teme bubmotreka [JOK
"YK&cTkoCcTh BOJBI M METOMBI €€ YCTpaHeHUs https://m.edsoo.ru/00aelae8
. Bubmoreka [IOK
o4 AmOMHHNH https://m.edsoc])_.[ ru/00aelc64
55 AMboTepHBIE CBOIHCTBA OKCHIA U bubmotexa [JOK
THJPOKCHJA https://m.edsoo.ru/00aelc64
bubmoreka [JOK
56 Keneso https://! m.edsocl)_.l ru/00aeld86
57 Oxcuibl, THAPOKCHIBL U coin xene3a (11) u bubmorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IEeHrE U cUCTEMATH3alMs 3HAHUI
59 INpaxtuueckas padora Ne 7. Pemenue bubmoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEME

https://m.edsoo.ru/00ae3de8
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«BakHel1e MeTauIbl ¥ MX COSTUHCHHUS»

BhI4uCIeHHsI 10 YPABHEHUSIM XUMHICCKUX
peaKIii, eCliv OJJMH U3 PEareHTOB JIaH B

Bubnunoreka [TOK

60 gﬁ?::;egz ;Ziiﬁ?g; ;gfrggﬁ(’oaa 1 https://m.eds00.ru/00ae1750
MPOJIyKTa PEaKLUK
61 OO0001IEeHNE U cCUCTEMATH3aLMsl 3HAHUMI 1
62 KonTponsHas pabora Ned o teme 1
«BaxHele MeTauIbl M UX COSIUHCHUS»
63 BemectBa 1 MaTepualisl B IOBCEAHEBHOM 1 bu6morexa LIOK
JKH3HH 4eJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHHE OKPYKaroLeh 1 bubmorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xumun B penieHnn 3K0IOTHYECKUX 1 bubmorexa LIOK
npodiem https://m.edsoo.ru/00ae4270
66 PesepBusrii ypok. Odo0mieHE 1 1 bubmuorexa HOK
cUcTeMaTH3alus 3HaHUH https://m.edso0.ru/00ae0dOa
67 PesepaHsIit ypok. O600meHNe 1 1 bubmotreka [JOK
CHCTEMAaTH3alNs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepsHblii ypok. O0001eHNE U 1 bubmoteka [JOK
CHCTEMAaTH3aLNs 3HAHUI https://m.edso00.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68

[MPOIT'PAMME



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

YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JIs1 YYEHUKA

» Xumust: 8-i kiacc: 0a30BBIN YpOBEHB: YUeOHHK; 5-¢ n3manue, nepepadborannoe, 8 kmacc/
I"abpuensu O.C., Ocrpoymos U.I'., Cnagkos C.A. AkunonepHoe o0uiecTBo «M31aTenbcTBO
«IIpocBenienne»

* Xumus, 9 ximacce/ Pymsuruc I'.E., ®enpaman @.I"., AkunonepHoe 061ectBo «M31aTenscTBo
«IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JI51 YUYUTEJIA

VYpoxu xumuu B 8 kitacce. Meronndeckoe nocodue O. C. IN'abpuensa, U. I'. OctpoymoB u nip.
NznatenmberBo MockBa «IIpocBenienue», 2022

VYpoxu xumuu B 9 kiacce. Meronndeckoe nmocooue. O. C. 'abpuensH, U. I'. OctpoymoB u 1p.
NznatenberBo MockBa «IIpocBenienue», 2022

Xumus. CoopHuk 3a1a4 n ynpaxaennid. 8 kinace O. C. I'abpuernsH, U.B. TpuryOuak.
NznatenberBo MockBa «IIpocBemenue», 2024

Xumus. CoopHuk 3a1a4 n ynpaxaennid. 9 kinace O. C. I'abpuernsH, U.B. TpuryOuak.
N3natenberBo MockBa «IIpocBemenune», 2023

Xumus 8 xiacc. [IpoBepounsie n KoHTposbHBIE padoThl. O. C. ['abpuensn, I'. T'. JIsicoBa u np.
N3natenberBo MockBa «IIpocBemenue», 2024

Xumus 9 xiacce. [IpoBepounbie n KoHTposbHBIE padoThl. O. C. ['abpuensn, I'. T'. JIsicoBa u np.
NznatenberBo MockBa «IIpocBemenue», 2024

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collektion.edu/ru
http://myschool.edu.ru
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