Pabouas nporpamma mo xuMuM s 9 Kilacca cocTaBieHa Ha OCHOBE (helepasibHOTO
rOCy/IapCTBEHHOI0 00pa30BaTeIbHOrO CTaHaapTa oOwero oOpa3oBaHus, HAa OCHOBE
NPUMEPHON MpPOrpaMMbl MO XUMHUM OCHOBHOTO OOIIEro 0Opa3oBaHUs, aBTOPCKOM
nporpammbl O.C. [Nabpuensna.

Ilnanupyembie pe3yJbTaThl U3y4YeHHs YUeOHOT 0 MpeaMeTa
JIuunocmmuwie pezynomamor:
-OCO3HAaBaTh EJWHCTBO U IICJIOCTHOCTb OKPYXKAIOIIEr0 MHpaA, BO3MOXKHOCTU €ro
MMO3HABAEMOCTHU U 0OBSICHUMOCTH Ha OCHOBE JIOCTI)KCHUM HAYKU;
-IIOCTETICHHO  BBICTpPanBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHUE:  OCO3HABATH
MOTpeOHOCTh M TOTOBHOCTh K €amMoOOpa3oBaHWIO, B TOM 4YHCJI€ U B paMKax
CaMOCTOSITEIbHOM JESATETLHOCTH BHE IIKOJIBI;
-OlICHUBATh >KU3HCHHBIC CHUTyalldd C TOYKH 3peHUs Oe30macHoro obpasza >KU3HU W
COXpaHEHHUs 3/I0POBbBS;
-OlLIEHUBATh IKOJOTHUECKUNA PUCK B3aMMOOTHOIIICHHUH YeJI0BEKa U MPUPOIBI.
-popMHpPOBATh HSKOJIOTMYECKOE MBIIUICHHE: YMEHHE OIIEHMBATh CBOIO JEATEIBHOCTh U
MOCTYNKU APYTUX JIOJEH ¢ TOYKH 3PEHUs] COXPAHEHUs OKpYKarolled cpeabl - rapaHTa
KU3HU U OJIaromoJIydus Jrojiel Ha 3emrie.
Memanpeomemnuvle pe3ynbmamol:
Perynarususie YV /:
-CaMOCTOSTEJILHO OOHAPYKUBATh U (DOPMYIUPOBATH YUEOHYIO TTPOOIeMYy, ONIPEACIIATh 1eIb
y4eOHOMU JIeITeIbHOCTH;
-BBIJIBUTaTh BEPCUU pEIIeHUsS MPOOJIEMBbI, OCO3HABATh KOHEUHBIN PE3yNbTaT, BHIOUPATh U3
NPEJIJIOKEHHBIX U UCKaTh CAMOCTOSITEIbHO CPEJICTBA JOCTHXKEHUS LIETH;
-COCTaBJIATH (MHAUBUAYAJIBHO WK B TPYIINE) IJIaH PelIeHUs TPOOJIEMBI;
-paboTas 1o IJIaHy, CBEPSATh CBOU JEHCTBUSA C IIENIBbIO U, IPU HEOOXOIUMOCTH, UCTIPABISATh
OLIMOKU CaMOCTOSITENILHO;
-B JIMAJIOTE€ C YYHUTEJIEM COBEPIICHCTBOBATh CAMOCTOATEIHHO BBIPAOOTaHHBIC KPHUTEPUU
OLICHKH.
[To3naBarenvhbie YV /1:
-aHAJIM3UPOBATh, CpPaBHUBATh, KiIacCUHUIIMPOBATH U 0000maTh ¢GakTel W SBICHUSA.
BhISIBIIATE NPUYHUHBI U CICACTBUS MPOCTHIX SIBICHUM.
-OCYIIIECTBIISATh CpPaBHEHHE, KIACCU(UKAIIUIO, CAMOCTOSTEIIBHO BBIOMpass OCHOBAHUS H
KPUTEPHH JIJIs1 YKA3aHHBIX JIOTHUECKUX OTIePAIIHiA;
-CTPOUTh  JIOTUYECKOE  PACCYKJIEHHE, BKIIOYAIOIIEE  YCTAHOBJIECHUE  IPUYUHHO-
CIIeJCTBEHHBIX CBSA3CH.
-CO3/1aBaTh CXEMAaTHUYECKUE MOJENH C BBIICIICHUEM CYLIECTBEHHBIX XapaKTePUCTUK
00BEKTA.
-COCTaBIISITh TE3UCHI, PA3JIMUHbBIE BUJIBI TIAHOB (IIPOCTBIX, CIOKHBIX U T.I1.).
-npeoOpa3oBbIBaTh HH(DOPMAIIO W3 OJTHOTO BUJA B APYroH (TaOIuUIly B TEKCT U TIp.).
-YMETb ONPEAEISITh BO3MOXHbBIE HICTOUHUKHA HEOOXOAUMBIX CBEJACHUMN, MPOU3BOAUTH MOUCK
uH(pOpMAaIH, AaHAIM3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb.
KommyHnukarususie YV /:
CaMoCTOSTEeNIbHO OpraHU30BbIBaTH Y4YeOHOE B3aWMOJIEUCTBUME B TpyIme (OmpeaeisiTh
oO11Ke 11eJId, pacnpeaessiTh POJid, TOrOBaApUBATHCA IPYT C IPYTrOM U T.1.).
Ilpeomemmnuwie pezyniomamot:
-MCTOJIb30BaTh NPH XapaKTEPUCTUKE MPEBPAICHUN BEIIECTB MOHATUS: «XUMUYECKas
peaKiusa», «PEaKkiuu COCAUHEHUS», «PEAKUUU PaA3JIOKEHUS», «PEAKUUH OOMEHay,



«pEAKLIMU 3aMEUICHHS», «PEaKUUH HEUTpanu3aluumn», <OAK30TEPMHUUECKUE PEAKLINNY,
(OHJIOTEPMUYECKUE PEAKLIUN», «OOpaTUMbIE pEaKlUuu», «HEOOpPATUMBIE pPEaKIUK,
«OKHUCIIATENBHO-BOCCTAHOBUTENBHBIE PEAKLINN», «TOMOTEHHBIE PEAKIHUN», «TE€TEPOrCHHbBIC
pEaKUUN», «KATATUTUYECKAE PEaAKUUN», «HEKATAUIUTUYECKUE PEAKIUN», «TEII0BOU
3 PeKT XUMUYECKOM peakIuu», «CKOPOCTb XUMHUUYECKON peakiuuy», «KaTaauzaTopy,
«METaJJIbI», «PAJ aKTUBHOCTH METAJUIOB», «ILEJIOYHBIE METAJUIbD), «IIETOYHO3EMEIbHbIC
METaJUIbD», UCTOJIb30BaTh UX MPHU XapaKTEPUCTUKE METAIOB, «HEMETAIIbI», «TallOrECHbDY,
«QUIOTPOIIHBIE BUJIOM3MEHEHUS», (GKECTKOCTh BOJIbDY, «BPEMEHHASI MECTKOCTh BOJIBI»,
«ITOCTOSTHHAS JKECTKOCTD BOJIBI», «O0II[ast )KECTKOCTDH BOJBIY,

-XapaKTEPU30BATh XUMUYECKHE BJIEMEHTHI M0 UX IOJIOKEHUIO B llepuonndeckon cucreme
xumuyeckux 3neMeHToB J[. M. MeHneneeBa: XMMWYECKUMU 3HAK, IMOPAIAKOBBIA HOMED,
nepuoI, rpymnma, NoArpyIna, OTHOCUTENIbHAs aTOMHAasi Macca, CTpOeHUE atoMa (3apsij sapa,
YUCJIO TPOTOHOB U HEUTPOHOB B sijipe, OOIIee YHUCIO JJIEKTPOHOB, pacHpeiesiCHHUE
AJIEKTPOHOB MO JJEKTPOHHBIM CJIOSM, MPOCTOE BEIIECTBO, (OpMylia, Ha3BaHHE W THUI
BBICIIETO OKCHJIa U TUIPOKCHU]IA, JIETY4ero BOAOPOJHOTO COSAMHEHUS (11 HEMETAILJIOB));
-XapaKkTepu30BaTh OOIIME XUMHUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIOB U THUIAPOKCHUIOB;
IPUBOJAUTL TMPUMEPHI PEaKIUi, MOATBEPKIAIOIMMNX XUMHYECKHE CBOMCTBA aM(OTEpHBIX
OKCHUJIOB U TUJIPOKCHUIOB;

-1aBaTh XapaKTEPUCTUKY XUMUUYECKUX PEAKIUN MO YUCITY U COCTaBY MCXOJIHBIX BEIIECTB U
IPOJYKTOB pEakiuu; TeIioBoMy J(QEeKTy; HaNpaBICHUI0 TPOTEKAHUS PEaKIUU;
U3MECHEHUIO CTETNICHENM OKHUCIIEHUS DJJEMEHTOB; AarperaTHOMy COCTOSIHHUIO HCXOJHBIX
BEIIECTB; YYACTHUIO KaTAJIM3aTOPa;

-O0BSICHITP W TPUBOAUTH MPUMEPHl BIUSHUS HEKOTOPHIX (akTopoB (Tpupoja
pearupyrommx BENIECTB, KOHIIEHTPAIMs BEUIECTB, JAaBIICHUE, TEMIIEpaTypa, KaTaau3aTop,
MIOBEPXHOCTh CONMPUKOCHOBEHUsSI PEArupyIolIUX BEIIECTB) Ha CKOPOCTh XHUMHUYECKHX
peaKiuu;

-IPOBOJIUTH OMBITHI, MOATBEPKAAONINEC XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB H
TUAPOKCUIOB; 3aBUCHMOCTb CKOPOCTH XHMHYECKOW pPEaKIHH OT Pa3IUIHBIX (HaKTOPOB
(mpupona pearupyrolux BEIIECTB, KOHIICHTpallUsl BEIIECTB, JaBJICHUE, TEMIIEpaTypa,
KaTaJau3aTop, MOBEPXHOCTh CONMPUKOCHOBEHUS PEArupyIolnX BEIIECTB).

-Ha3bIBATh COCIMHCHHS METAJIOB M COCTABJISATh UX (DOPMYIIBI 110 HA3BAHUIO;
-XapaKTepH30BaTh CTPOCHHE, OOIMe (PU3NUECKHEe W XHMHUYECKHE CBOMCTBA IPOCTHIX
BEIIIECTB-METAJLJIOB;

-O0BSCHATh 3aBUCHMOCTh CBOWCTB (WJIM TIPEACKAa3bIBaTh CBOMCTBA) XUMHYECKHX
3JIEMEHTOB-METAUIOB (paJiMyC, METAUIMYECKHE CBOWCTBA DJIEMEHTOB, OKHCIHUTEILHO-
BOCCTAHOBHTEIIBHBIC CBOWCTBA 3JIEMEHTOB) M OOpa3yeMbIX MMM COCAUHEHHUH (KHUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIINX OKCHIOB U THJIPOKCUJIOB, OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
cBOMcTBa) OT moJyioxkeHuss B llepuonnueckoit cucreme xumudeckux snementor [. H.
Menneneena;

-COCTaBJISITh MOJIEKYJISIDHBIE YPAaBHEHUS PEAKUUM, XaApAKTEPU3YIOMIUX XUMHYECKUE
CBOMCTBAa METAJIOB M WX COCIMHECHWH, a TAaKXKe HJIECKTPOHHBIC YPABHEHHS IIPOILIECCOB
OKHCJICHUS-BOCCTAHOBIICHMUS;

-YPaBHEHUS DJIEKTPOJIUTUUECCKOW JUCCOLUALINM; MOJEKYJISAPHBIE, OJTHBIC U COKPAICHHBIE
WOHHBIE YPABHECHUS PEAKIIUN C YUYACTHUEM JJIEKTPOJIUTOB;

-YCTaHABJIUBATh MPUYUHHO-CJICICTBEHHBIC CBA3U MEXKIYy CTPOCHHEM aTOMa, XMMHUYECKOU
CBSI3bIO, TUIIOM KPUCTAJUTMYECKOM PEIIeTKH METAJIOB M HUX COCAWHEHUN, MX OOIIUMHU
bU3NYECKUMH U XUMUYECKUMHU CBONCTBAMU;



-ONUCHIBATh XMMUYCCKHNE CBOWCTBA IIEJIOYHBIX M IICIIOYHO3EMEIBHBIX METAJUIOB, a TAKKe
ATFOMUHUS U Kelie3a ¥ MX COCTMHEHUN ¢ TTOMOIIBIO €CTECTBEHHOTO SI3bIKA U S3bIKA XUMUU;
BBITIONIHATH, HAOJIOJAaTh W OINMUCHIBATH XUMHUYECKHUH OKCIIEPUMEHT [0 Paclo3HABAHHIO
BOKHEHTITNX KATHOHOB METAJIJIOB, TUPOKCHI-HOHOB,;

-9KCTICPUMEHTAJILHO HCCJICIOBATh CBOWCTBA METANIOB M WX COCIWHCHUW, peIIaTh
AKCIIEPUMEHTATBHBIC 3a/1a4 10 TeMe «MeTaiby;

-ONUCHIBATh XWMHUYECKUH DKCIIEPUMEHT C IIOMOIINBID €CTECTBEHHOTO (PYCCKOTO WIIH
POJTHOTO) SI3BIKA U SI3bIKA XUMHH;

-IPOBOJIUTH PACUYETHI [0 XUMUIECKUM (POpMYJIaM B YPaBHEHHUSM PEAKITUH, IPOTEKAIOITUX C
y4acTHEM METaJUIOB U UX COCTUHEHUH.

-o0OpamaTecsi ¢ J1a0OpaTOpPHBIM OOOpPYJAOBAHMEM M HArpeBaTelIbHbIMM MpubopaMu B
COOTBETCTBHH C MPaBUJIAMU TEXHUKH OC30TIaCHOCTH;

-Ha0JII01aTh 32 CBOWCTBAMH METAJNIOB U MX COCTUHEHUHN W SBJICHUSIMH, TPOUCXOISIIAMH C
HUMU;

-JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEJICHHOTO KCIIEPUMEHTA.

-Ha3bIBaTh COCIUHEHUS HEMETAUIOB U COCTABJIATh UX (DOPMYJIIBI IO HA3BAHUIO,
-XapaKTepU30BaTh CTPOCHHE, OOmue (HU3UYCCKUE W XHUMHYECKHUE CBOMCTBA MPOCTHIX
BEIICCTB-HEMETAILIOB;

-00BSICHATh 3aBUCUMOCTh CBOWCTB (WUIM TPEACKa3bIBaTh CBOWCTBA) XHMHUYECKHX
AJIEMEHTOB-HEMETAJUIOB (paanyc, HEMETANIMYCCKUE CBOMCTBA JJIEMEHTOB, OKHUCIUTCIIBHO-
BOCCTAHOBMTEJIBHBIC CBOWCTBA JJIEMEHTOB) M 00pa3yeMbIX MMM COCIMHCHHHA (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIUX OKCUIOB U THAPOKCUIOB, JETYUUX BOJIOPOIHBIX COCIUHEHUH,
OKHUCJIMTENbHO-BOCCTAHOBUTENIbHBIE CBOWMCTBA) OT MojokeHusa B llepuoanueckoil cucreme
xuMHuueckux 3yeMeHToB JI. 1. MeHnneneena;

-OMUCHIBATh OOIIME XUMUYECKHE CBOMCTBA HEMETAJIOB C MOMOIIIbIO €CTECTBEHHOTO sI3bIKa
U SI3bIKa XUMUH;

-COCTaBJISITh MOJICKYJIIPHBIE YpPAaBHEHMSI PEaKUUd, XapaKTepU3YIOIHNX XUMUYECKUE
CBOICTBAa HEMETAJUIOB U HUX COEAUMHEHHUH, a TaKkKe JIJICKTPOHHBIC YpaBHEHHS IMPOIIECCOB
OKHUCJICHHSI-BOCCTAHOBIICHUS;

-ypaBHEHUS DJEKTPOIUTUYECKON TUCCOIMAIINHN; MOJICKYJIPHBIC, TIOJHBIE U COKpAI[CHHBIE
MOHHBIE YPABHEHHS PEAKINI C y4aCTHEM DIIEKTPOJIUTOB;

-yCTaHaBIUBATh MPUYNHHO-CIEJACTBEHHBIC CBS3U MEXKIY CTPOCHHEM aTOMa, XUMHYECKOU
CBSI3bIO, TUTIOM KPUCTATUYECKON PEIIETKH HEMETAIOB M UX COCAMHEHHUH, X OOIHUMH
bu3MUECKUMHI 1 XUMUYECKIMH CBOMCTBAMU;

-OMUCHIBATh XWMHUYECKHE CBOWCTBAa BOJIOPOJA, TaJIOrEHOB, KHCIOpOAa, CEphl, a30Ta,
docdopa, rpadura, anmasa, KpEMHHS B UX COSTUHCHHHN C TTOMOIIBIO €CTECTBEHHOTO SI3bIKa
U S13bIKa XUMUU;

-OMUCHIBATh CTIIOCOOBI YCTPaHEHUS JKECTKOCTH BOJBI M BBIMIOJHITH COOTBETCTBYIOIIMI UM
XUMHUYECKUH IKCIIEPUMEHT;

-BBITIOJTHSITh, HAONIOAATh W OMHCHIBATh XUMHUYECKUN DKCIIEPUMEHT IO PACIIO3HABAHUIO
MOHOB BOJIOPOJIa U aMMOHHUS, CyJIb(aT-, KapOOHAT-, CUIIMKAT-, (hocdat-, XJIOpusI-, OpoMu-,
WOJIU]I-UOHOB;

-9KCTICPUMEHTAIILHO HCCJICIOBATh CBOWCTBA METANIOB M WX COCIWHCHUW, pEIIaTh
AKCIIEpUMEHTATBHBIC 3a/1auu 110 TeMe «HemeTtambiy;

-IPOBOJIUTH PACUYETHI 110 XUMUIECKUM (DOpMyJiaM M YpaBHEHHUSM PEAKITHH, TPOTEKAIOITUX C
y4acTHEeM HEMETAJJIOB M KX COCIMHEHUH.

-pa3nu4aTh OMACHbBIE M 0€30MMacHBIC BEIIECTRA.



Conep:kanmne yueOHOI o npeamera
Beeoenue. Oowaa xapakmepucmuka XumuuecKux 3J1eMeHn o6 U XUMU4eCKux peaKkyuil.
Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuueckux nemenmos /l. H.
Menoeneesa
XapakTepHuCTHKa 3JIEMEHTAa MO €ro MojokeHuto B [leproanueckor CUCTEME XUMHUYECKUX
anemenToB JI. 1. MenaeneeBa. CBOMCTBA OKCHIOB, KHUCIIOT, OCHOBAaHHUM M COJIEH B CBETE
TEOPUU DJEKTPOJIUTHUYECKOW JUCCOLMALMM WU OKHUCJIEHUS-BOCCTaHOBIEHMS. [loHsATHe O
MEePEXOIHBIX dJeMeHTaX. AMQOTEepHOCTh. ['eHeTHUeCKud psa MEPEeXOJHOTO SJIEMEHTA.
Ilepponnueckuit 3axkoH u Ilepuonunueckas cucremMa xuMudeckux odiaemeHtos J[. .
MenzeneeBa. XuMuYeCKas OpraHu3alldsl >XKUBOW WM HEXUBOW HpUpOAbl. XUMHYECKUN
COCTaB $Jpa, MAHTUM M 3EMHOW KOpbl. XHUMHYECKHE DBJIEMEHTbl B KJIETKaX KHUBBIX
opraHu3mMoB. Makpo- u MUKpOdJIeMeHThl. O000IIeHHE CBEACHUN O XUMHUYECKUX PEAKIIHUIX.
Knaccudukanys XMMHYECKUX pEakIUi IO pa3IMuHbIM MPU3HAKAM: «YHUCJIO U COCTaB
pearupymoimx #u O00pa3yIolIUXCs BEIIECTB», «TeIIOBOM AhPeKT», «HampaBICHUEY,
«U3MEHECHUE CTEMECHEH OKHCIEHUsI DJIEMEHTOB, OOpa3yIOIIUX pPEearupyroiure BelecTBay,
«pazay, «ucmonb3oBaHUE KatanuzaTopa». [IOHATHE O CKOPOCTH XMMHYECKOW PEaKIUu.
@DakTopbl, BIMSIONIME HA CKOPOCTh XMUMHUUYECKUX peakuuil. KatanuzaTtopsl W KaTaaus.
NHrn6uropsl. AHTHOKCUAHTHI.
JdeMoHCTpanuu.
Paznuunsie popmbr Tabmumer [[. Y. MenneneeBa. Mogenu aTomMoB 3jieMeHTOB 1—3-T0
nepuosioB. Mojenb CTpOEHUs 3eMHOro Imapa (momepedHblid pas3pes). 3aBUCHUMOCTh
CKOPOCTH XHMMHUYECKOW peaKuuu OT MIPHUPOJbl pPEarupyrolluX BEIIECTB. 3aBUCHUMOCTb
CKOPOCTH XMMHUYECKOW peaklMH OT KOHLEHTPALMHN PEarupyrolinux BELIECTB. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKOW pPEaKIMU OT IUIOLIAJN CONPUKOCHOBEHUS PEAarupyroNIuX BELIECTB
(«xkumsmuil - crnoit»). 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peakiMu OT TeMIlepaTyphbl
pearupyrommx BemeCTB. ['OMOT€HHbIM M TETEPOreHHBbIM KaTaiu3bl. DEepMEHTATUBHBIN
karanu3. Tarubupopanue.
JlaGopaTopHble ONbITHI.
1. ITosryuyeHue ruapoKcHIa IMHKA U UCCIIEAOBAHUE €TI0 CBOMCTB.
2.MopaenupoBanue noctpoeHus llepuoanueckoir cucTeMbl XUMUUYECKUX dneMeHToB 1. .
Mennemneena.
3. 3amernieHue xene3oM Meau B pactBope cyibdara menu (I1).
4. 3aBUCHUMOCTh CKOPOCTH XMMHUUYECKON pEeakiuu OT MPUPOAbl PEarupyrolUX BEIIECTB HA
MIPUMEPE B3aUMOJICUCTBUS KUCIOT C METALIAMMU.
5. 3aBUCUMOCTbH CKOPOCTH XMMUUYECKON peaKlUH OT KOHLIEHTPAIIMU PEAarupyrolinx BEIIECTB
Ha NpUMepe B3aUMOACHUCTBUS LIMHKA C COJSTHOW KHCIIOTOM Pa3IMYHOM KOHIICHTPALIVH.
6. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM peakuuu OT IUIOWAAU COINPUKOCHOBEHUS
pEearupyrommx BEIECTB.
7. MoaenupoBaHUE «KUIISIIETO CIIOS.
8. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEaKIMu OT TEMIIEPATyphl PEarupyrolnX BelIeCTB
Ha npuMepe B3aumojercTBus okcuna meau (II) ¢ pactBopoM cepHOI KHUCIOTHI pa3iuyHOM
TEMIEPATYPBI.
9. PaznoxkeHue nepokcuia BoJ0pojia ¢ moMoIisio okcuaa mapradna (IV) u katanassl.
10. OOHapy>xeHue KaTajia3bl B HEKOTOPBIX MUILEBBIX MPOAYKTAX.
11. UarubupoBanue B3aUMOICHCTBHUS KUCIOT C METa/UIaMU YPOTPOITHOM.

Memannwt



[Tomoxxenne wmetannoB B llepuoamyeckon cucremMe xXumMuyeckux osnemeHtoB J[. WM.
MenpneneeBa. Metaqmueckasi KpUCTaNIMYECKAsl PEIIETKa U METANIMYEeCcKas XUMHUYecKas
cBsa3b. OOmme ¢usnyeckue cBodcTBa MeTaioB. CIulaBbl, UX CBOWCTBAa W 3HAYECHUE.
XHUMHUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEIIEH, a TAK)KE B CBETE UX IMOJIOKEHUS B
AIEKTPOXUMUYECKOM Ppsily HampspbkeHud MertamwioB. Koppos3ust MetamioB U crnocoObl
60pbOkI ¢ Hel. Metasisl B mpupoze. O01IMe crnocoObl UX MOJyUYCHHUS.

OO0masi xapakTepuCTHKA LIEJOYHbIX MeTalI0B. Metamisl B npupoze. O0ume cnocoObl
ux mnonydyeHus. Crpoenue aromoB. lllenouHble MeTalibl — TPOCTHIE BEIIECTBA.
Baxxuelimue coeIMHEHUS LETOYHBIX METAJIIIOB — OKCHUbL, TUAPOKCUIIBI U COJH (XJIOPHUIBL,
KapOOHAaThI, Cylb(aThl, HUTPAThl), UX CBOWCTBA M MPUMEHEHUE B HAPOIHOM XO3SICTBE.
Kanuiineie ynoOpeHus.

OO0wmas xapakTepuCcTHKA 3JIEMEHTOB I1aBHOI nmoarpynnsl II rpynnel.

Crtpoenne atomoB. lllenounoszemenbHble MeTauibl — MPOCThIE BellecTBa. Baxkuelue
COEJIMHEHHUS IETOYHO3EMENbHBIX METAJUIOB — OKCHUJbl, TUAPOKCUIBI U COJHU (XJIOPHUIBI,
KapOOHaThl, HUTPAThl, CylbdaTsl, (ocdarTel), UX CBOWCTBA U MPUMEHEHUE B HAPOIHOM
XO35MCTBE.

AJIIOMHUHHH.

Crpoenue aroma, (pusznueckue U XMMUUYECKHUE CBOMCTBA TpocToro BeriecTBa. CoequHeHus
ATIOMUHUST — OKCHJ M THAPOKCHZA, WX aMdoTepHbIi XapakTep. Baxueimme conu
amoMuHus. [I[puMeHeHne altOMUHUS U €r0 COSAUHECHUIA.

Keae3so.

Ctpoenue aroma, GU3HUECKUE U XUMUUYECKUE CBOMCTBA IPOCTOTO BellecTBa. ['eHeTnueckue
panel Fet? u Fe™®,

Baxueilmmne comu jxene3a. 3HAUCHUE IKE€JI€3a W €ro COCAMHEHUM Uil TPUPOIbl U
HapOJIHOT'O XO3SCTBA.

JleMoHCTpanum.

OOpa3mpl  MIENOYHBIX UM HIEJIOYHO3EMENbHBIX  MeTaimoB.  OOpasibl  CIUIABOB.
B3aumonerictBue HaTpusl, JIUTUA U KaJblUg ¢ BOIOW. B3anmoaencTBrEe HATPUSI U MAarHus ¢
KUCIIOpOoAOM. B3amMonencrBue MeTauioB ¢ HeMmeTraimiaMu. l[lonmydeHue TruapokcuigoB
xenesa (IT) u (I11).

JlaGopaTopHble ONbITHI.

12. BzaumojeiicTBuE pacCTBOPOB KUCIIOT U COJIEN C METaIIaMHU.

13. O3HakoMIIeHHE C pyAaMu Keje3a.

14. OxpammBaHye MJIaMEHHU COJIIMU IIEJIOYHBIX METAILIOB.

15. B3aumojeiicTBue KaJblus ¢ BOJOM.

16.ITonydenrie ruIpoOKCHIa KaJIblUs U UCCIIEI0BAHUE €r0 CBOMCTB.

17. Ilony4yeHnne ruIpoOKCH/Ia ATIFOMUHUS U HCCIIEI0BAHUE €TI0 CBOMCTB.

18. B3aumoenicTBrE xKene3a ¢ COJSIHOM KUCTOTOM.

19. lMonyuenune runpoxcunon xkene3a (II) u (III) u u3yyenue ux cBOUCTB.

IpakTtukym 1. CBoiicTBa MeTA/LUI0OB M UX COCTUHEHUIT
1.Pemiennie sKcnepUMEHTANBHBIX 3ajlad Ha pPaclo3HaBaHUE M TOJYYEHUE COEIUHEHUI
METaJIOB.

Hememannwt
OO01ast xapakTepUCTHKa HEMETAIIJIOB: TIoyiokeHue B [lepuoandeckoit cucteMe XUMUYEeCKUX
sanementoB J[. . MeHnneneeBa,0cO0EHHOCTH CTPOEHHUSI aTOMOB, 3JIEKTPOOTPULIATEIILHOCTh



(90) xakMepa «HEMETALIMYHOCTIY, psaa 0. Kpuctainuyeckoe cTpoeHHEe HEMETAIIOB —
MPOCThIX BemlecTB. AsuioTponusd. Pu3nyeckue CBOMCTBA HeMETAIOB. OTHOCUTENBbHOCTh
MOHSATUN «METAIL» U «KHEMETAJLI.

Bonopoa.llonoxenue Bogopoaa B Ilepuoanueckon cucteMe xumudeckux 3aemMenToB Jl. W.
MenpaeneeBa. CTpoeHue aromMa U MOJIEKYJIbl. (DPU3MYECKME M XUMHUYECKHE CBOMCTBA
BOJIOPO/1a, €r0 MOJIYYeHHE U IPUMEHEHUE.

Bonaa.

Crtpoenne Monekynsl. Bopoponnas xumudeckas cBsi3b. DuU3MUECKHE CBONCTBA BOJIBI.
Anomanuu CcBOMCTB BOAbl. ['mapodunbHbie U TuApodoOHBIE BeuiecTBa. XUMHUYECKUE
cBoMcTBa BoAbl. KpyroBopor Boabl B mpupone. Bomoouncrtka. Aspauust Boasl. beITOBBIE
bunsTpel. MUuHEpabHbIC BOJIBI. JIUCTHINIMPOBaHHAS BOJIA, €€ MOTYyYEeHUE U PUMEHEHUE.
O01mas XapakTepucTUKa rajoreHos.

Crtpoenune atomoB. IIpocThie BemecTBa 1 OCHOBHBIE COEIMHEHUS raJOreHOB, X CBOMCTBA.
Kpatkue cBenenuss o xmope, Opome, ¢rope u ione. [IpuMeHeHue rajoreHoB M HUX
COEIMHEHUI B HAPOJITHOM XO35IUCTBE.

Cepa.

CtpoeHue atoma, aJsIOTPOIHUs, CBOMCTBA U MPUMEHEHUE poMOUUecKoil cepbl. OKCUIBI CEephbI
(IV) u (VI), ux nmonyueHnue, cBoWicTBa U mpuMeHeHHe. CepHasi KHUCIOTa U €€ COJU, HX
npUMEeHEeHHe B HapoAHOM Xo3sicTBe. [Ipor3BOACTBO CEpHOM KUCTIOTHI.

A3or.

CtpoeHre aToMa M MOJIEKYJIbI, CBOMCTBAa MPOCTOTO BellecTBA. AMMHAK, CTPOECHHE,
CBOMCTBa, NoyiydyeHue W npumMeHeHne. Coau aMMOHMS, UX CBOICTBA M IPUMEHEHHE.
Oxcuast azota (I1I) u (IV).

A3OoTHasi KHCIIOTa, €€ CBOWMCTBAa M mNpuMeHeHue. HutTpaTbl u HUTpUTHI, mpodiieMa HX
CoJlep KaHMs B CEIbCKOX03IMCTBEHHON MPOAYKIINHU. A30THBIE YI0OpEHMUS.

dDocdop.

Crpoenue aToma, aJuIOTPOIHS, CBOMCTBAa Oenmoro um kpacHoro ¢ocdopa, ux mpuMEHEHHE.
OcHoBHble coequHeHus: okcua ¢ocdopa (V) um oprodochopnas kuciora, docdarsl.
docdopHbIe YyI0OpEHHUS.

Yraepoga.

Ctpoenne aToMa, aIOTpOIHsl, CBOMCTBA MoAuduKamuii, mpuMmeHenne. OKCUIbI yriepoaa
(I1) u (IV), ux cBoiictBa u npuMmeHenne. KapOoHaThI: KaNbIUT, COJ/A, MOTAIIl, UX 3HAYCHHUE B
MIPUPO/JIE U KU3HU YEIIOBEKA.

Kpemuuii.

Crpoenue atoma, KpPUCTAUIMYECKUU KpPEMHHUH, €ro CcBOilcTBa W mnpumeHeHue. Okcun
kpemuust (IV), ero mnpupoansie pa3zHOBUAHOCTU. CHIMKATBL. 3HAYEHHWE COCIMHEHUM
KPEMHHS B )KUBOM U HE)KUBOU npupoje. [loHsTre 0 CHIMKaTHON MPOMBILIJIEHHOCTH.
JemoHcTpanum.

OO6pa3upl rajgoreHoB — IMPOCTHIX BEMIECTB. B3anmmopaeiicTBUE TrajlOreHOB C HATPUEM, C
amfOMUHUEM. BpITeCHeHHWE XJIOpoM OpomMa WIM HWOJa U3 PACTBOPOB HX  COJCH.
B3anmopernictBue cepbl ¢ MeTayuiaMH, BOJOPOJAOM M KHUCIOPOJIOM. BzaumoperncTBue
KOHLIEHTPUPOBAHHOM a30THOW KHUCIOTHI ¢ MeApto. llormomenue yriiem pacTBOPEHHBIX
BEILIECTB WM Ta30B. BoccTaHoBieHue mean u3 ee okcuja yriem. OOpasibl MPUPOTHBIX
coeMHEHUN Xxjopa, cepbl, (docdopa, yriepoaa, kpeMmuus. OOpasubl BaXXHEHIIUX AJIs
HapOJHOT0 XO034icTBa Cylb(paToB, HUTPATOB, KapOoHaTOB, PocdaroB. OOpa3lbl CTEKIA,
KepaMHUKHU, LIEMEHTA.

JlabopaTopHbIe ONbITHI.



20. ITosryueHue u pacrno3HaBaHUE BOJAOPO/IA.

21. HccnenoBanue MoBEpXHOCTHOTO HATSKEHUS BOJIBI.
22.PacTtBOpeHue nepMaHranara Kajaus Wil MEAHOrO Kyropoca B BOJE.
23. I'mapatanus o6e3BoxkeHHOTO cynbdara meau (1I).

24. I3roToBIIEHUE TUIICOBOTO OTIEYATKA.

25. O3HaKOMIIEHHE C KOJUIEKIIMEN OBITOBBIX (DUIBTPOB.

26. O3HaKOMJIEHHE C COCTABOM MHUHEPAIBHOU BOJIBI.

27. KauecTBeHHAs peaklys Ha TAJIOTE€HU-UOHBI.

28. IlosyueHue u pacrno3HaBaHUE KUCIOPOA.

29. I'opeHue cepbl Ha BO3AYX€ U B KUCIOPO/JIE.

30.CgoiicTBa pa3daBiIECHHON CEPHOUN KHUCIOTHI.

31. 3yuyeHne CBOMCTB aMMHaKa.

32. Pactio3zHaBaHue cojeli aMMOHUS.

33. CgoiicTBa pa30aBI€HHOMN a30THON KUCIIOTHI.

34. B3auMoelcTBME KOHLIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO.
35. N'openune pocdopa Ha BO3yXE U B KUCIOPOJIE.

36. Pacno3naBanue docdaros.

37. 'openue yrisi B KUCIOPOJIE.

38. Ilony4yeHue yroabHOM KUCIOTHI U U3yUYEHUE €€ CBOWCTB.
39. Ilepexon kapOOHATOB B TUAPOKAPOOHATHI.

40. PaznoxxeHue rugpokapOoOHaTa HaTPHSI.

41. IlonydyeHne KPEMHEBON KHCIIOTHI U U3YYEHUE €€ CBOWCTB.

IpakTukym 2. CBoiicTBa cOeJUHEHU I HEMETAJJIOB

1. Pemenne sxcriepuMeHTaNbHBIX 3a1a4 1o teme «lloarpymnma ramoreHoBy». 2. Pemienue
AKCIIEpUMEHTATBHBIX 3a7a4 o Teme «[loarpynmna kucmopona». 3. Ilonyuyenue, coOupanue
U pacrio3HaBaHUE Ta30B.

O0600meHne 3HAHMH 1O XUMHMH 32 KYPC OCHOBHOW mkoJbl. IloaroroBka k
rocygapcrBeHHon uroropoi arrecrauuu (I'MA)

[lepuonnueckuit 3akoH u Ilepuommyeckas cucrema XuMuYeckux osiiemeHToB JI. H.
MenpneneeBa. OU3NYECKUN CMBICI MOPSAIKOBOIO HOMEpPA JJIEMEHTA, HOMEPOB NEepuoaa u
rpymibl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B EPUOJAX U
rpyINax B CBETE MPEICTABICHUN O CTPOCHUH AaTOMOB 3JIEMEHTOB.

3HaueHUE MEPUOJANYECKOro 3aKOHA. BUJIBI XUMUUYECKUX CBSI3€d M TUIbI KPUCTAIUIMYECKHUX
pemeTok. B3amMoCBsS3b CTpOSGHHS W CBOWMCTB BemiecTB. Knaccudukamus XUMHYECKHUX
peaknuii Mo pa3IUYHBIM MpPH3HAKAM (YHCJIO M COCTaB pPEarupyromux U o0pa3yIolmuxcs
BCIIECTB; HAJIMYME TpaHMIBl pa3fena (a3; TerioBod >(P¢eKT;, W3MEHEHWE CTeTneHEen
OKHUCJICHUSI aTOMOB; UCIIOJIb30BAaHUE KaTajau3aTopa; HampaieHue npotekanusi). CKopocTh
XAMHUYECKUX PeaKIuii u (pakTopsl, BIugronye Ha Hee. OOpaTUMOCTh XUMHUECKUX PEaKITUit
U CIIOCOOBI CMENICHUSI XUMUYECKOTO PABHOBECHS.

[IpocTeie U ciloXkHBIE BemecTBa. MeTamuibl U1 HEMETaUIbl. [ eHEeTHYeCKue psIbl MeTalia,
HEMeTaJlJla M mnepexoAHoro wetamia. OKCUABIM THUAPOKCUIBI (OCHOBAaHHUS, KHUCIOTHI,
amdoTtepHble THAPOKCHUABI), coilu. MX cocTaB, kiaccupukaius U OOIIHE XUMHUYECKHUE
CBOIWCTBA B CBETE TEOPUU IJIEKTPOJUTHUECKON AUCCOLHUALUN.



TemaTuyeckoe IVIAHMPOBAHUE

Ne Tema u THII ypoka Hara DJIeMeHThI CO/lepKaHHuA IIpeameTHbIE pe3yIbTaThl
n/n
Beenenue. O0mas XapakTepuCcTHKA XUMHYECKHX JIEMEHTOB M XMMUYECKUX Peakuid.
Ilepuoguyeckmii 3aK0H M NepuoanYecKas cucremMa xummueckux iemenToB /I.M.MenaeneeBa — 10 yacon
1. | XapakTepucTHKaXuMHIECKO Bronwsiit nnernvkrax mo OT n Th. Hayuamcs: XapaKkTepu30BaTh XUMHYECKHE DIEMEHTHI 1-3 —T0 mepuona
IO 371eMEHTa Ha OCHOBAHUH XanakTenucTHka _ XUMUYECKOr0 — JIEMEHTA M0 | 16 yy momowenmio [ICXD JI.A. Menneneesa.
€ro IMOJI0KECHUS B nonoxkennio B [ICX3 L. Menneneesa. Honyuam 603M0OHCHOCb HAYYUMbCS: ONMCHIBATh U3YUYCHHBIC OOBEKTHI
. JleMOHCTpaIus: MOJIENIA aTOMOB AJIEMEHTOB 1-3 —T0
[Tepuomuyeckoii cucreme 1EPHOTIOB KaK CUCTEMBI, TPUMEHSIS JIOTHKY CUCTEMHOTO aHaJIi3a
J. 1. Menneneera
2. | CaoiicTBa OKCHIOB, KUCIIOT, XuUMHYeCKHEe CBOWCTBA OKCHJIOB, OCHOBaHWU , | Hayyamcs: Ha3plBaTh OOIMME XWUMHUYECKHUE CBOMCTBA KHCIIOTHBIX,
OCHOBAHMI U COJIEN B CBETE KHCJIOT, COJIEH B CBETE TCOPUHU DJICKTPOIIMTUICCKON | OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBaHWHM M cojedl ¢ mozunuu TO/I;
TEOPUH JIEKTPOTUTUICCKOM JIACCOITMAITNN ¥ OKUCJICHUSI- BOCTAHOBJICHUS MPUBOAUTHh TPUMEPHl  PEAKIUN, MOATBEPKIAIMMNX XUMHYIESCKHE
JICCOIMAITAN ¥ OKHUCIICHUS - CBOMCTBA: OKCUJOB, KHCJIOT, OCHOBAaHMH, COJIEH; ONpENENsiTh BELIECTBO
BOCCTaHOBJICHUS — OKHCIIHTE]b U BEIIECTBO —BOoccTaHOBHTENb B OBP;
Honyuam 603mo2icHocmb  HAy4umsbcsl: TPOTHO3UPOBATH CIOCOOHOCTH
BEIIECTBA TPOSBIATH  OKUCIUTEIBHBIE WM  BOCCTAHOBUTEIHHEIC
CBOICTBA C y4E€TOM CTEIICHEW OKWUCICHHS JJIEMEHTOB, BXOISIINX B €0
COCTaB
3. | AmboTrepHbIe OKCHIBI U ITonsitue o TIePEX OTHBIX aneMeHTax. | Hayuamcs: XapaKTepu3oBaThb  XHMHYECKHE CBOMCTBAa aMQOTEpHBIX
THUIAPOKCHIIBI AMGbOTEPHOCTD. I'erernueckmii pSAI | OKCHUIOB M THUIAPOKCHIOB; HCITONB30BATh MPH XapaKTEPUCTUKE BEIIECTB
TIepeXOaHOr0dJIEMEHTA. MOHATHE «aM(OTEPHOCTLY», MPOBOAUTH OIBITHI, ITOATBEPKIAIOIINE
Jla6.onbIT: 1.IlonydeHue ruapokcwma IMHKA M | XUMHYECKHE CBOHCTBA aM(OTEPHBIX OKCHUIIOB U THAPOKCHJIOB;
HCCJICIOBAHIE €TI0 CBOMCTB Honyyam  803MOdCHOCMb — Hayyumbca:  OCO3HABAaTH  3HAUYECHUE
TEOPETHUYECKUX 3HAHUH TSI PAKTHUCCKON EeATEeITHFHOCTH YCIOBEKA
4. | Ilepuogmaeckuit Crpykrypa [ICXD JI.W. MenneneeBa. Crtpoenne | Hayuamcs: ONUCHIBATH W XapaKTepu3oBaTh TabmuuHyio (popmy I1CXD
3akoH U Ilepuoamueckast atoma. PU3NYECKUIl CMBICT MOPAIKOBOro Homepa, | J.M. MenpaeneeBa; aenaTe yMO3AKIIOUEHHUS O XapakTepe H3MEHEHUs
cucremMa HOMepa Tepuoja, HOMepa TPYIIBl XHMHYECKOTO | CBOWCTB XHMHYECKHX 3JIEMEHTOB C YBEIWYEHHEM 3apsiOB ATOMHBIX
. Y. MenpaeneeBa B CBeTe anementra B IICXD .M. MenaeneeBa. Ilpuuunsl | siaep.
YYEHHUS O CTPOSHHUH aToMa W3MEHEHHUS! CBONCTB XMMHYECKHX DJIEMEHTOB M WX | [lonyuam  803MOdCHOCMb — HAyyumovcsa: TPUMEHATH  3HAHUA O
COCIMHEHWH B TMEpPHOAax W TPYIIAX, TJIaBHBIX | 3aKOHOMEPHOCTAX IEPUOANYECKON CHCTEMBl XUMHUYECKHX 3JIEMEHTOB
HOArPYIIIax [ICXD J.N. Menneneesa, | Uit OOBSICHEHUS U TPEABUICHIS CBONCTB KOHKPETHBIX BEIIECTB
JdeMoHcTpauus: pasinyHble  (QOPMBI  TaOIHII
TIEPHOTNIECKON CHCTEMEL.
Jla0.onpIT: 2.MogenupoBaHue [IOCTPOEHUS
ITepuonnueckoii cucremsl .M. MenaeneeBa
5. | Xumuueckas XuMuueckass OpraHu3alus >KUBOM U HEXUBOW | Hayuamcs: XapakTepu3oBaTh XHMHUUYECKUH COCTaB JKMBOW KIIETKU;

OpraHu3auys >KUBOU U
HEKUBOU TPUPOJIBI

OpHUpOABLI. XUMHYECKHII COCTaB sApa, MAaHTUHU U
3EMHOM KOPBI. XUMHYECKHE DPJIEMCHTHI B KIICTKAaX
JKHUBBIX OpTaHNU3MOB. MaKpo- U MUKPOIJICMCHTHI.

I[eMOHCTI)aIIHHZMOL[eJIB CTpOCHHA 3€MHOI'0 Hiapa

COCTaB fApa, MAHTUH 3€MHOH KOpBI;
Homyuam 603mooicHocms Hayuumvcs: OOBICHATH MUP C TOUKH 3PEHUS
XUMHUU




B IIONEPEYHOM pa3pese

Knaccupukanms
XUMHAYECKUX PEeaKuil 1Mo
Pa3IMYHBIM OCHOBAaHUSIM

O600mIeHne CBeNEeHUH O XUMHUYECKUX PEaKLHUsX.
Knaccudukanms  XMMHYECKMX  peakiuid 1o
pa3UYHBIM OCHOBAHUSIM:

COCTaBYy M YHCIy PEAarHpyIOIUX W oOpa3yroImuxcs
BEILIECTB, TEIUIOBOMY 3 (EKTY,

HAIPaBJICHUIO, WU3MCHEHHUIO CTEMCHEeH OKHCICHHS
3JIEMEHTOB, 00pa3yIOLIUX pearupyrole BeLecTBa,
(ase, UCIONB30BaHUIO KaTaIU3aToOpa.

JIab. onbITHI:

3. 3amerieHue xKene3oM MeIu B pacTBope cyibdara
menu (I1)

Hayuamcs: ycTaHaBIMBaTh NMPUHAUICKHOCTh XUMHUYCCKOW pPEAKIUU K
OIpeNeNEHHOMY THUITY 10 OHOMY M3 KJIACCU(UKAIMOHHBIX MPU3HAKOB!
1) mo uMciny W COCTaBy HMCXOAHBIX BEIIECTB W TPOAYKTOB PEAKIHH
(peakuuu COeMHEHUS, Pa3JIOKEHHMs, 3aMEIICHUS U 00OMEHa);

2) o BBIJICTICHUIO WU MOIJIOLICHUIO TEILIOTEHI (peaxmuu
9K30TEPMUYCCKHUE U SHIOTCPMHUUCCKHUEC);

3) 10 HU3MEHEHWIO CTeleHEH OKHCICHHS XHUMHYECKHX JJIEMEHTOB
(peakiuu OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC);

4) mo obpaTuMOCTH Tporiecca (peakiiui oOpaTuMble U HEOOPATHUMEIE);
THonyuam 603MOdICHOCMb  HAYYULCA: COCTABIISATH MOJNEKYISIpHBIE W
ITOJIHBIC MOHHBIC YPAaBHCHUA 110 COKpAlICHHBIM HOHHBIM YPaBHCHUSAM.

ITonsiTue o ckopoctu
XUMHUYECKON peakLuu

IlonsatTe 0 CKOpPOCTH XHUMHYECKOM peaKlUu.
®DaKTOphI, BIMSIIONFE HA CKOPOCTh XUMHUYECKUX
peaKkui.

JdemoHcTpanun:

3aBHCHMOCTb CKOPOCTH

XUMHAYECKOW PEaKIuu OT MPHUPOABI PearupyromTux
BEIECTB. 3aBHCHMOCTh CKOPOCTH XUMHYECKOU
PEaKIIUA OT KOHIIEHTPAITUH

pEarupyIoMMX BEIIECTB. 3aBUCHMOCTH  CKOPOCTH
XAMHUYECKOH peakum oT IUIOIIAIN
COIIPUKOCHOBEHUS pearupyronmx BEIIECTB
(«kumsammiA - cnoi»). 3aBHCHMOCTH  CKOPOCTH
XHMHUYECKON peakiiuu OT

TeMITepaTyphl pearupyroInX BEeIIeCTB.

JIa6. OnbIThI:

4. 3aBHCHMOCTE CKOPOCTH XHMHYECKON PEAKITUN OT
MPUPONBI PEATHPYIOIINX BEMIECTB Ha IpPUMeEpe
B3aMMOJCHCTBUHM  KHCIOT C  MeTajulaMu. 5.
3aBUCHMOCTh CKOPOCTH XUMHYECKOH PpPEAKLHH OT
KOHIISHTPAIIH PearupyoX BEIecTB Ha IpIMepe
B3aMMOJCHCTBUS IIMHKA C COJNSHOM KHCIOTOM
Pa3TUYHON KOHIIEHTPAITUH.

6. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOU PEAKUUU OT
IUIOIIA TN COINPUKOCHOBEHHUS pearupyromnmx
BEIIECTB.

7.MozaenupoBaHue «KUIISIIETO CIOSI.

8. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEaKUUU OT
TEMIIEpPaTypbl PEarupyroliux BEIIECTB Ha MpUMEpe
B3aumojericteus  okcupa menu( ) ¢ pactBopom

Hayuamcs: Has3piBaTh (AKTOPBI, BIUSIONIME HA CKOPOCTh XMMHYCCKOM
peaknuu U OOBSICHATh WX BIMSIHHE Ha CKOPOCTh XUMHUYECKON PEaKInu;
Ha3piBaTh  (PAKTOPHI, BJMSAIONIME HA  CMEIICHHE XHMHUYECKOI'O
paBHOBECHSI.

Honyyam 6o3mozcHocmy

Hayuumscs: TPOTHO3UPOBATH PE3YNbTAaThl BO3ACHCTBUS Pa3IUIHBIX
GakTOpoB Ha  H3MEHEHHE CKOPOCTM  XUMHYECKOH  peakiuwy,
MPOTHO3UPOBATh PE3yNbTaThl BO3AECHCTBUS Pa3NUYHBIX (PaKTOPOB Ha
CMeIlleHNe XUMUIECKOTO PABHOBECHS




CEpHOW KHCJIOTHI Pa3NuYHON TeEMIIEpaTyphl

8. | KaramuzaTopsl KaTtanuzaTtopst u KaTalus. Wuruburopsl. | Hayuamcs: Ucnionb30BaTh MPH XapaKTEPUCTUKE MPEBPAIICHUI BEIICCTB
AHTHOKCUJAHTHI. TIOHATHUS «KATaJIN3aTOpP», «UHTHOUTOPY», «aHTHOKCUIAHTED), MMPOBOIUTH
JdemoncTpanum: HECJIO)KHBIC XUMHYCCKUE OIBITHI W HAONIOJCHUS 32 HW3MEHCHUSIMU
I'omorenssIi 51 reTepOreHHbII KaTaJIM3bl. | CBOMCTB BELIECTB B IMpoOIlecce MpeBpalieHuii, codmonars npasuia Th u
depmenTaTUBHBIN KaTaiau3. HrnOupoBanue. OT.
JIab.onbITHI: Honyuam  603M021CHOCMb — HAYYUMbCA: TPAMOTHO —00pamiaThCs C
9. Paznoxenne BEIIECTBAMU B IMOBCEAHEBHOM JKU3HU
MEePOKCH/Ia BOIOPO/Ia C TIOMOIIBIO0 OKCHIa MapraHia
(IV) u karanasel. 10. OOHapyxeHUE KaTaja3bl B
HEKOTOPBIX MHUIIEBBIX MPOIYKTAX.
11. VHruOupoBaHue B3aMMOJCHCTBUSI KHUCIOT C
MeTaJJIAMUA YPOTPOITHOM
9. | OboOmmenue n Hayuamcsa: 0000maTh 3HAHUS W TPEACTABISATH HMX CXEM, TaOIuII,
cUCTEMAaTH3allMs 3HAHUI 110 Mpe3eHTalun
TeMe «BBenenue»
10. | KonTpoJabHas padoraNel KoHTponbe  mpeiIMETHBIX M MeTanpeAMeTHBIX | Hayuamcs: TpPUMEHSTh TIONy4YeHHbIe 3HAHUS W C()OPMUpPOBAHHBIC
o reMe «BBeneHue» y4eOHBIX JIEHCTBUH 10 TeMe « BBenenue. YMEHHUSA [T PelIeHNs YIeOHBIX 33124
OO6mrast XapaKTepPUCTHKA XUMIISCKIX
3JIEMEHTOB u XUMHYECKIX peaxiuii.
Ilepuonuueckuii 3axkoH u [lepuonuueckas
CUCTeMa XMMUYECKHUX 3JIEMEHTOB
J. Y. MenneneeBay
Metanabl- 18 yacos
11. | Tlomoxenue [Honmoxxenne meramnos B llepuonmuaeckoit cucreme | Hayuamcsa: XapakTepu3oBaTh MeTaUTBl TO0 WX monoxkeHuto B 1ICXD
3JIEMEHTOB-METAJIOB B XUMUYECKUX JIEMEHTOB J..MenneneeBa, omuchiBaTh CTpOeHHE (U3WYECKHE CBOMCTBA
ITepuoanueckoii cucreme . . MenneneeBa. Meramnueckas METAJUTOB, OOBSACHATH 3aBHCHMOCTH CBOMCTB METAZIOB OT HX
. . Menneneesa u KpHUCTaJUTHYecKass pemeTka W Meraummdeckas | monmoskenus [ICXD JI.M.Menneneena;
0COOEHHOCTH CTPOEHUS UX XUMHYecKasi cBsa3b. OOmmme Qu3mdeckne cBoWCTBa | [lonyuam  803MOJCHOCMb — HAYYUMbCA: TPOTHOHPOBATH  CBOMCTBA
atoMoB. Puznyeckne METaIJIOB. HEM3y4YeHHBIX JJIEMEHTOB M WX COCIAWHEHWH Ha OCHOBE 3HAHHWHA O
cBoiicTBa MeTaiyioB. CriaBel CnuiaBbl, UX CBOMCTBA U 3HAYCHUE. MEPUOIUYECKOM 3aKOHE.
JdemoHncTpanum:
OO0pa3uFl CIIaBoB
12. | Xumudeckue cBoicTBa XuMudeckue CBOWCTBA METaJUIOB Kak | Hayuamcs: onuchIBaTh CBOMCTBA BEIIECTB Ha OCHOBE HaOIIOAEHUH 3a
METaJIOB BOCCTAHOBHTEIIEH, a TAKXKE B CBETE UX TOJOXKEHHSI B | UX TPEBPAIICHUSAMA, JEMOHCTPUPYEMBIMH yUYUTENEM, MCCIEIOBaTh
AJIEKTPOXUMHUYECKOM PSAY HAIPsHKESHWI METAJUIOB. | CBOWCTBA BEIIECTB B XOJI€ BBIMOIHEHUS J1a00OpaTOPHOTO OIBITA, JIENATh
JdemoHcTpaunu: B3aumozelicTBHe METaUIOB C | BBIBOJBI O 3aKOHOMEPHOCTSIX CBOMCTB METAJLIOB B ITEPUOMAX H TPYIIIaX.
HEMEeTaJUTaMHU. Tlonyuam 603mo2icHOCMb  HAYYUMbCA: TIPOTHO3UPOBATh XUMUYECKHE
Jla6. onbIThl: 12.B3aumopneiicTBHEe pacTBOPOB | CBOMCTBA HEM3YUEHHBIX 3JIEMEHTOB U UX COCNMHEHHUMN Ha OCHOBE 3HaHUU
KHCJIOT U COJIEH C MeTaJlIaMu 0 MIEPUOANYECKOM 3aKOHE.
13. | Meramibl B mpupoe. Meramnet B mpupope. OOmme cnocoObl ux | Haywamcs: COCTaBIATh YpaBHEHUS peaKIUi , JEKalMX B OCHOBE

OOmue

MOJIYUCHUS.

MOJIY4CHH MCTAJIJIOB.




CII0COOBI UX

JIa0. ONbITHI:

Hozzyttam BO03MOMNCHOCMb HAYHYUMbCA: IPUBOAUTL ITPUMEPLI ypaBHeHI/Iﬁ

TIOJTyYEHUS 13. OsHakomieHue ¢ pyzamu okene3a 14. | peakuuii, JeKalux B OCHOBE MPOMBIIUIEHHBIX CIIOCOOOB MOTYYEHUS
OxpammBanue IUTAMEHH COJISIMHM  ILEJIOYHBIX | YyTyHa U CTallH.
MeTajioB
14. | Pemenue pacyeTHBIX 3a7a4 C PacuerHple 3amauM 1O ypaBHEHUSIM XUMHWYECKUX | Hayuamcsa: pellaTbe pacyeTHbIE 3aJadM 110 YPABHEHMSIM XUMHUYECKHX
MOHSATHEM MaACco8as 005 peaxiuii, MPOTEeKaIoUINX C YIaCTUEM METAJUIOB M UX | PeaKIHii, MPOTEeKaIoIUX C yYaCTHEM METAJJIOB U UX COSAMHEHUH.
661X00a NPOOYKMa COEJIMHEHUHN Tonyyam 603moxcHocmb HAyuumbsbcs: peliaTh ONMMITMAAHbIE 3a1a4H.
15. | IloHsTHE O KOPPO3UU Koppo3ust merasuioB u criocoObl 00psObI ¢ Hel Hayuamcs: WCHONB30BaTh TPU  XapaKTEPUCTHKE METaNIOB M HX
METaJLIIOB COCIMHEHU TIOHSTHS «KOPPO3MS METAJIOBY, «XUMHUECKass KOPPO3U»,
(QIEKTPOXUMHUYECKAs]  KOPPO3US», HAXOMUTh  CIOCOOBI  3aIlUTHI
METAJUIOB OT KOPPO3HH.
Honyyam 6o3moorcHocms Hayuumscs . IPUMEHATH 3HAHUS O KOPPO3UU B
JKU3HH.
16. | Llemounsie MeTauIbl: o0MmIAs OOmass XapakTepUCTHKa IICNOYHBIX MeTauioB. | Hayuamvbcsa: NaBaTh XapaKTEPUCTUKY MIEJIOYHBIM MeTalaM 10 HX
XapaKTepuCTHKa Meramnet B mpupome. OOmme cnocodbl wux | momkenuto B [ICXD JI.M.MenneneeBa, wuccieaoBaTh CBOICTBa
nomy4yernsi. CTpoeHue aTOMOB. IIETIOYHBIX METAJIOB — KaK IMMPOCTHIX BEIECTB.
[I{emouHbIE METAITBI — MPOCTHIE BEIIECTBA Honyyam  6o3modcHOCMb — HAyuumsbCa: TPAMOTHO —oOpamiatbes €
BCIIIECTBAMHU B HOBCGHHGBHOﬁ JKHU3HU.
17. | CoenuHeHUs MIETOYHBIX Baxneiimme coemnHEeHUs MIETOYHBIX METAIOB — | Hayyamcs: XapakTepu3oBaTh (PU3MUECCKAEC W XHMHUYECKHE CBOWCTBA
METaJIOB OKCHIBI, THAPOKCUIABI W  COJNH  (XJIOPUIBI, | OKCHJOB M THAPOKCHIOB MIETOYHBIX METAJIOB, COCTABIIATH XMMHUECKIE
KapOoHaTHl, cynb(aTbl, HUTPATHI), NX CBOWCTBA W | ypaBHEHWs, XapaKTEpU3YIOIINE CBONCTBA MIETIOYHBIX METAJUIOB, PEIIaTh
NpUMEHEHUE B HapOJHOM Xo3sificTBe. KanuitHble | «11€mOYKW» MpeBpalieHui.
ynoOpeHus. Honyyam  803MOMCHOCMb — HAYUUMBCA: COCTaBJSITh  IETIOYKH
JdemoHcTpanuu: MPEBPALLIECHUN.
OO0pasupl MIENOYHBIX U IeTIOYHO3EMETBbHBIX
MeTaIOB. B3aumojeilicTBue HaTpus, JUTUS C
BOJIOM. B3aumoieiicTBre HATPUs C KUCIOPOJIOM
18. | lllenoyHo3eMenbHBIC OOmasi XapakTepHUCTHKa DJEMEHTOB TJIaBHOW | Hayuamwcs: MaBaTh XapaKTEPUCTHKY MIETOYHO3EMETHHBIM METAIIaM 110
MeTaJUIbl: 00IIas noarpynmnbel  II  rpymmel.  CtpoeHue atromoB. | ux nomwkeHuto B IICXD JI.M.MenneneeBa, XapaKTepuU30BaTh COCTaB
XapaKTepUCTHKa [lemouH03eMeNnbHBIC aTOMOB, HWCCIIEIOBaTh CBOWCTBA INENIOYHBIX METAJUIOB — KaK MPOCTHIX
MeTaJlIbl — MPOCTHIE BEIIECTBA. BEIIIECTB.
Tlonyuam  6o3modCHOCMb — HAyuumbCcA: TPaAMOTHO  OOpamaThCs ¢
BEIIECTBAMH B TTOBCEAHEBHOM JKU3HU
19. | Coemunenus Baxneiimme coennHeHus EII09H03EMebHBIX Hayuamcsa: xapakrepuzoBaTh (DU3MYECKHE M XUMHUYECKHE CBOMCTBA
IIENTOYHO03eMEeTbHBIX METAJUIOB — OKCHJbI, THUIPOKCHIbI W COJU | OKCHJIOB M THIPOKCHIOB IIEIOYHO3EMENBHBIX METAJJIOB, COCTaBISTh
METaJIOB (xjopumel, KapOOHATHI, HUTPATHIL, cynbGaThl, | XUMHYECKHE YPaBHEHUS, XapaKTepPHU3YIONIHEe CBOWCTBA IIENOYHBIX

thocdarsr), WX CBOWCTBA ¥ TPHUMEHEHHE B
HApOIHOM XO3SIHCTBE.

JdeMoHCcTpanmnu:

Bsaumoneiicteue KaJbLUs c BOJIOH.

B3aumMopelicTBre Maruus ¢ KUCIOPOAOM.
JIa0. onbITHI:

METAJJIOB, PEIIaTh «LEMOYKH) MPEBPAIICHHUH.
Homyuam  6o3smodcHOCMb — HAYHUMBCA!
MIpeBpalieHu i

COCTAaBJATh  «ICITOYKH»




15. BsaumogmeiicTBue KaubLiUsd ¢ BOmOH. 16.
[TomyueHne rUAPOKCHIIA KAJBIMSA U UCCIICHOBAHUE
€ro CBOMCTB

20. | ANFOMHHHUIN — IEPEX OJHBIN Crpoenne aroma, ¢Gu3MdYeckue H XUMHUEcKHe | Hayuambcsa: naBaTh XapaKTEPUCTHKY aTIOMUHHUS MO €ro MOJKEHHIO B
3neMeHT. Pu3nyeckue u CBOMCTBA aJIIOMUHUS KaK MPOCTOrO BEUIECTBA [ICX3 J.HU.Menneneera, XapakTepu3oBaTh  COCTaB  aToMa,
XHUMHUYECKHE CBOICTBA XapakTepu30BaTh (U3HMUECKHE W XUMHYECKHE CBOWCTBA AIIFOMUHHSA,
amomunus. [lonyduenue u OOBSACHATH 3aBHUCHMOCTH CBOMCTB aJIOMHHHUSI OT €ro IOJIOXKEHUS B
NPUMEHEHU € ATTFOMUHUS [ICX5 J.M1.Menneneena, 00BACHATH TIPUYUHBI XUMHYECKOH

WHEPTHOCTH aJIFOMUHUS.
Honyuam  603modCHOCMb — HAYYUMbCA: TPAMOTHO 0OOpamiaThCs C
BEIIECTBAMHU B NTOBCEAHEBHOM JKHU3HU

21. | CoenvHeHHS AMTIOMUHUS — CoeMHEHUS ATIOMUHHAS — OKCHJI M THJIPOKCHI, UX | Hayuamcs: xapakTepu3oBaTh (U3UYECKHE W XUMHUYECKHE CBOMCTBA
OKCH/JI ¥l TUJPOKCH]I, UX ampoTepHBIl  xapakTep.  BakHelmme  colu | OKCHJA M THAPOKCHIA ATIOMUHHUS, COCTABIISATh XMMUUECKHE YPaBHEHNS,
aM(OTEpHBII XapakTep. AJFOMHUHHSL. XapaKkTepu3yIol[e CBOMCTBa AIIOMUHHUS, pelaTh «IIETTOYKH»

IIpumeHeHrEe amtOMUHHUS U €70 COCTUHEHUH. MpEBpaILEHUH.

JIab. onbIThI: Honyyam  803MOJHCHOCMb — HAYUUMBCA: COCTaBJSITh  IETIOYKH
17. 11 01y 4 e HH e rUAPOKCHIA ANIOMHUHUS U | TPEBPAICHUH

HCCIIEI0BAHUE €I'0 CBOMCTB.

22. | IpakTuueckas padora Nel Ocy1ecTBIeHNE TIEMOYKA XUMUYECKUX Hayuamca: oOpamatbes ¢ J1abopaTOpHBIM — 00OpYJOBaHUEM M|
Ocy1ecTBiIeHHE [EMOYKH MIpeBpaIIeHu i HarpeBaTeNbHBIMA NPUOOpPAaMH B COOTBETCTBHU C MPABHJIAMH TEXHUKH
XUMHYECKUX MpeBpaIIeHui 0e3011acHOCTH, OIMCHIBATD XUMHYECKHH JKCHEPUMEHT C TIOMOIIBIO

SI3bIKA XHMHH, JENaTh BEIBOJBI 110 pe3ybTaTaM dKCIIEpUMEHTA.
Honyyam 603mMocHOCMb  HAY4UmMbCA: OCO3HABAaTh HEOOXOIMMOCTH
coomomenuss mnpaBun Tb m OT mna  coxpaHeHus 3JI0POBBS
OKPYKafOIIUX.

23. | XKeneszo — anement VIl Pacrionoxkenne xeneza B [ICXDJ[.U. MenneneeBa | Hayuamobcs: naBaTh XapaKTEpUCTHKY JKele3a [0 €ro IMODKEHHI0 B
TPYIITBI TOOOYHOM u cTpoeHue ero aroma. dmudeckne n xumudeckne | [ICXD  JI.M.Menneneera, XapakTepu3oBaTh  COCTaB  aToMa,
nonrpymisl. duzndeckrue U CBOICTBA XeJe3a — MPOCTOr0 BEIeCTBa XapakTepu3oBaTh (U3WYECKHE W XWMHUYECKHE CBOWCTBA JKENe3a,
XUMUYECKHE CBOWCTBA OOBSICHITh 3aBHCHMOCTH CBOWCTB JKene3a oT ero monoxenust B [ICXD
kene3a. HaxoxxaeHue B JI.M1.MenneneeBa, HCCICIOBAaTh CBOMCTBA JKejle3a B XOZE BBIIOIHCHHS
MIPHUPOIE. 71a60paTOPHOTO OITBITA, OMICHIBATH XUMHYECKHI IKCTIEPUMEHT.

Ilonyuam  6o3moOdCHOCMb — HaAyuumbcsA: TPaAMOTHO  OOpamaThCs ¢
BEIIECTBAMH B TTOBCEAHEBHOM JKU3HU
24. | Coenunenus xenesa +2,+3 Ienernueckue pagsl Fe’'n Fe** Baxneiinme conn | Hayuamcs: XapakTepu3oBaTh (DH3MUECKHE M XMMHYECKHE CBOHCTBA

WX KaYeCTBEHHOE
ompenenenue. I enernyeckue
panel Fe ™ u Fe™,

JKejie3a. 3HauYeHue Kejre3a

U ero COeNWHEHWH IS TPUPOABI W HAPOIHOTO
XO3STCTBA.

JdemoHncTpanum.

BzaumoneiicTBe  METalIoB C  HEMETaJUIaMH.
[Momyuenune ruapoxcuos xemnesa (I1) u (111).

JIa0. oNbITHI:

18. B3anmoeiicTBue JxKejie3a ¢ COISTHOM KHCIOTOM.

OKCHUJOB U THAPOKCHUIOB KECJIC3a, COCTABIATL XUMUYCCKHUC YPABHCHMU,
XAPAKTCPU3YIOLINC CBOMCTBa COCILPIHGHPIIZ JKECJIE34a, IIPOBOAUTH
KAQUCCTBCHHBIC PCAKIUHK, MNOATBCPXKAAOMINEC HAJIUMYHUEC B BOJHBIX
pacTBOpPAX KATHUOHOB KCJIC3a, PCHIATh «UCIIOYKU» HpeBpaH.[eHHﬁ.

11 ojydam  603MOIXNCHOCMb  HAYYUMBCA. COCTAaBJATh  «ICITOYKH»
HpeBpaH.[eHHﬁ, COCTABJIATb  MOJICKYJISIDHBIC U TIOJIHBIC  HWMOHHBIC
YpaBHCHUA 11O COKpAIlICHHBIM HOHHBIM YPABHCHUSAM




19. Ilonyuenne ruapokcunos xeneza (II) u (1II) u
H3y4YEHHE MX CBOICTB.

25. | llpakTnyeckasi pagora Ne2 ITonydyenue u CBONWCTBA COEAUHEHUN METAIIIIOB Hayuamcsa: oOpamatecst ¢ nabopaTopHbIM — 00OpYZOBaHHEM |
[lony4enue u cBoiicTBa HarpeBaTeNbHBIMU MPUOOPaMU B COOTBETCTBUH C MPaBHJIAMH TEXHUKU
COEIMHEHUH METaIlJIOB 0e30MacHOCTH, OMHCHIBATE XUMHUYECKUH OKCIEPUMEHT C IOMOLIBIO

SA3bIKa XUMHHU, ACIAaTh BbIBOALI I10 PE3YyJIbTaTaM 3KCIICPUMECHTA.
Honyuam 603M02iCHOCIb  HAYUUMBCA. OCO3HABATH HEOOXOIUMOCTH
cobmoaenus nmpaBui Ib u OT a7t coxpaHeHUsT 30POBbsI OKPY)KAIOIIHX.

26. | IpakTnyeckas pagora Ne3 Pemenune sxcriepuMeHTAIBHBIX Hayuamcsa: oOpamatbess ¢ 1a00paTOpHBIM  OOOpYIOBaHHEM |
Pemenue 3ala4 Ha pacCrio3HaBaHHC U IMOJIYUCHHEC COCI[HHCHHP'I HarpeBaTCJIbHBIMU HpI/I60paMI/I B COOTBCTCTBHU C IIpaBUJIaMU TCXHHUKHU
OKCIICPUMCEHTAJIbHBIX MCETAJIJIOB 6C3OHaCHOCTI/I, OITMCBLIBATh XWMHYECKHH OKCIICPUMEHT C IIOMOIIBIO
3ala4 Ha pacIlio3HaBaHUC U SA3BIKa XUMHHU, ACIaTh BbIBOABI IO PE3YyJIbTaTaM 3KCIICPUMCHTA.
MOJTy4eHH e COeTUHEeHHH Honyyam 603modcHOCMb  HAy4yumMbCsa: OCO3HABAaTh HEOOXOIUMOCTh
METaJIOB coomonenus npaBwilb u OT ams coxpaHeHHS CBOEro 3/0pOBbS H

OKPYKAIOIIUX.

27. | O0oOI1IeHNE 3HAHUH 110 TeME Hayuamca: o0o0maTe 3HAHWS W TPEACTaBIATH WX CXEM, TaOJHII,
«Metajib» Ipe3eHTauui

28. | KoutpoabHasi paGoTa Ne2 KoHTpone  mpeiMETHBIX M MeTanpeAMeTHBIX | Hayuamcs: TpPUMEHSTh TIONy4YeHHbIe 3HAHUS W C()OPMHUpPOBAHHBIC
o teMe «MeTaisn y4eOHBIX IEHCTBUHN MO TeMe «MeTambny YMEHHUSA [T PelIeHNs YIeOHBIX 33124

Hemeranabi-28uacoB

29. | OOmias xapakTepHCTHKA OO0mas xapaKTepuCcTUKa HEMETAIJIOB: MOJIOKeHNe B | Hayuamcsa: naBaTh ONpeNeneHus MOHATHAM «3JIeKTPOOTPHUIIATEIbHOCTh)

HEMETaJUIOB [leproanyeckoi cucTeMe XUMUYECKHIX DIIEMEHTOB « aJJIOTPOIHSA» XapaKTepPH30BaTh HEMETAUTbl 10 WX IOJIOKEHUIO B
. N. MenneneeBa, ocobeHHOCTH cTpoeHus atomoB, | [ICXD JI.M.MeHneneeBa, ONMUCHIBATH CTpoeHHE (DU3MUECKHE CBOWCTBA
aJeKTpooTpunaredbHocTh (D0)  Kak  Mepa | HEeMETaUIoB, OOBSCHATH 3aBHUCHMOCTH CBOMCTB HEMETAUIOB OT HX
«HeMmeTtaTmaHocTHY, psan D0. Kpucrammrdaeckoe | moioxenus [ICXD JI.M.MenaeneeBa;coCTaBIsATh, HAa3BaHUSA COSTUHCHUH
CTPOEHHE HEMETAJIOB — ITPOCTHIX HeMeTayuloB 1Mo (opmyne U ¢GopMysn MO Ha3BaHUIO, HAy4daTCs IaBaTh
BemiecTB. Amtorponus. Ou3ndeckue OTIPENIENeHNS «aJUIOTPOIIHS, «AJUTOTPOITHBIE MOTU(MUKAIIAN.
cBoiicTBa HemeTaysioB. OTHOCUTENBHOCTh NOHATHU | [lonyuam  803MOXMCHOCMb — HAYYUMbCA: TPOTHO3UPOBATh  CBOMCTBA
«METAJ» U «HEMETaJLD» HEM3y4YeHHBIX JJIEMEHTOB M WX COCIAWHEHWH Ha OCHOBE 3HAHHWHA O

MIEPUONIECKOM 3aKOHE

30. | OOmme XuMHIECKIE OO0mme XuMHUIeCcKre CBOWCTBA HEMETAIIIIOB Hayuamcsa: xapakrepu3oBaTh CTpOGHHE HEMETaJUIOB, OoO0Imne
CBOWCTBA XUMHYECKHE CBOHCTBA HEMETAIIOB, OMHUCHIBATH OOIINE XUMHUYECKHE
HEMETaJLIOB. CBOWCTBA HEMETAJUIOB C TIIOMOMIBIO S3bIKA XWMHH, COCTaBJIAThH
Hemeranner B mpupone u YpaBHEHUS XHMHYECKHX PEaKIHid, XapaKTEepU3YIONIMX XUMHUYECKHE
CHOCOOBI WX TIONTYYEHUS CBOICTBa HEMETAJIIOB X COEINHEHUH

Tlonyuam  o3modicHocmb — Hayyumbcsa: TPOTHO3UPOBATH  CBOWMCTBA
HEM3y4YeHHBIX JJIEMEHTOB M WX COCIWHEHWH Ha OCHOBE 3HAHHWHA O
NEPUOIMYECKOM 3aKOHE

31. | Bomopon [Tonoxenue Bonopona B Ilepumomuueckoil cucreme | Hayuamcs: XapakTepu3oBaTh BOAOPOI Mo ero momnoxkeHuto B IICXD

XUMHAYECKUX HJIEMEHTOB
J. . MengeneeBa. CTpoeHne aToMa M MOJIEKYJIBI.

J..N.Menneneena,
XapaKTepu30BaTh CTPOGHHUE aToMa BOJAOPONA, OOBACHATH  €ro




Ousnueckue M XMUMHYECKHE CBOMCTBAa BOJOPO.A,
€ro MoJy4eHrEe U MPUMECHEHUE.

JIa0. onbIThI:

20. Ilomyuenue

U pacro3HaBaHuE BOJIOpOAa

BO3MOJKHBIE CTETIEHN OKHMCIIEHMS, XapaKTepru30BaTh
¢usnveckue W XUMWUYECKHE CBOWCTBA  BOAOPOAA,  OOBACHSTDH
3aBUCHUMOCTh CBOMCTB BOjOpofa oOT mnonoxeHus ero B IICXD
AN .MenzaeneeBa, onuceiBaTh JabopaTopHble W  MPOMBIIIICHHBIE
CIOCOOBI TTOMyYeHUsT BOJOPOAA .

IHonyuwam  8osmooicHocms — HaAyyumvcs: OOBACHATh  JIBOMCTBEHHOE
nonoxkenne Bomopoma B IICXD J[.M.MenneneeBa, rpamMOTHO
00pamiaThCsl ¢ BEIECTBAMU B ITOBCEAHEBHOMN JKU3HU

32.

Bona

Crtpoenne Monexkynsl. BomopomHas Xumuyeckas
cBA3b. Pusnmueckue CBOMCTBa BOABL. AHOMAaJIUH
CBOMCTB BOJABI. [mapodunbHbie W THIPOPOOHBIE
BeIlleCTBA. XUMUYECKUE CBOMCTBA BOJIBI.
KpyroBopor Bomsl B mpupone. Bogoouncrka.
Aospanyst Boasl. BeiToBeie QuibTpel. MUHEpaIbHbIC
BOABL. J[MCTHIUIMpOBaHHAs BOAA, €€

MOJTy4eHHE U TPUMEHEHHE.

Jlab. ombITHI:

21. HccrnenoBaHue TOBEPXHOCTHOTO HATSIKCHHS
BOJIBL.

22. PactBopeHme TiepMaHTaHaTa KaJus WU
METHOTO Kymopoca B Boge. 23. I'maparamms
00e3BOYKEHHOTO Cylb(daTa

memu (II). 24. V3roToBieHUE THIICOBOTO OTIICYATKA.
25. OsHakoMmJeHHWE C KOJUIEKIHEH OBITOBBIX
(UILTPOB.

26. O3HaKOMJIEHHE C COCTAaBOM MHHEPAILHON BOMIBI

Hayuamcs:  XapakTepu3oBaTb  CTpPOEHHE  MOJEKYJIbl — BOJOpOJa,
(1)1/13PI‘-ICCKI/IC 1 XMMHYECKHE CBOWMCTBa BOJHBI, O6T>HCH$1TB aHOMaJIuMnN
BOJIbI, CIIOCOOBI OYMCTKH BOABI, NMPHUMEHITH B OBITY (QUIBTPBI s
OYHMCTKH  BOJbI, MNpaBUJIBHO HCIIOJB30BaTh MHUHEPAJIBHYIO BOAY,
BBIITOJIHATH PacUCThI 10 YpaBHCHUAM XUMHNYCCKUX peaKHHﬁ,
IMPOTCKAOIIMNX C Y4aCTUEM BOJBI.

IHonywam  8osmoocHocmb — Hayyumbcs:  OOBEKTUBHO — OLIEHHUBAThH
I/IH(i)OpMaHI/HO 0 BEOIECTBAX M XHMHUUYCCKHX IIpOIECCaX, KPUTUYCCKU
OTHOCUTBCS K TICEBJOHAy4YHOW WH(MOpMamuy, HeJ00pOCOBECTHOM
pekiIame

33.

Tanorensr: obmas
XapaKTepPHCTHKA

OO0mrasi XapaKTepUCTHKA TaJIOTCHOB: CTPOCHHUE
aTOMOB;  TPOCThIE  BEIIECTBA W  OCHOBHEIE
COEUHEHUs TalloreHoB, MX cBoiicTBa. KpaTkue
CBeIeHUsI O XJope, Opome, ¢Tope U Hoxe.
IIpuMeHeHue ranoreHoB u

HUX COCOUHEHUI B HAPOAHOM XO3SIICTBE.
JdemoHncTpanum:

OO6pa3mbl raToreHoB —

MPOCThIX BellecTB. B3amMonelicTBHE TrajoreHoOB C
HaTpHeM, aTIOMHHAEM. BeiTecHeHne XjIopoM Opoma
WM oJ1a U3 PaCTBOPOB UX COJEH

Hayuamcs: xapakTepu30BaTh CTPOCHUE MOJIEKYJI T'aJIOr€HOB, OIUCHIBAThH
¢u3pueckue ¥ XMMHYECKHE CBOICTBA TaJlOr€HOB HA  OCHOBE
HaOMIONEHUH 3a WX INPEBpAIlCHUSIMU BO BpPEMsI JEMOHCTPAIlMOHHBIX
OIIBITOB, OOBSCHSTH 3aBUCHMOCTb CBOWCTB T'aJIOT€HOB UX OT IOJIOXKEHUS
B IICXD H.M. MennaeneeBa, coOCTaBIATh (HOPMYIBI COETMHEHHHA
raJIoreHoB U 1o ¢popMysaM JaBaTh Ha3BaHUS COCIUHEHUSM TraJOreHOoB
Honyuam 603modcHocmy  Hayuumbcs:  OCO3HABaTh HEOOXOAWMOCTD
COOJTFO/IEHUS TIPABIII DKOJIOTHYECKOW O€30MacHOCTH TpU OOpalieHuu ¢
raJloreHaMu

34.

COCI[I/IH CHU IaJIOTCHOB

OcHOBHEBIE COCANHCHUA TaJIOIrCHOB:
rajJJoreHOBOAOPOJbI, COJM TaJIOTCHOBOAOPOAHBIX
KHUCJIOT.

JdeMoHCcTpanmnu:

O6pa3s1pl IPUPOAHBIX

Hayuamcsa: ycraHaBIMBaTh CBS3b MEXAY CBOMCTBAMM COSAMHEHHUM U UX
NPUMEHEHNEM, H3ydaThb CBOMCTBA COEAMHEHUH TaJlor€HOB B XOJE
BBIMOJTHEHUS JJAOOPATOPHBIX OMBITOB ,

Homyuam 603M0dICHOCMb HAYUUMbCA: WCIONB30BaTh NPUOOPETEHHBIE
KOMIIETEHIIMM TIpY BBIMOJHEHHUH  TPOEKTHBIX paboT Mo HM3y4YEHUIO




COEAUHEHUHN XJIOpA.
Jlab. omnbIThI:
27. KauecTBeHHas peakiys Ha TaJOr€HU1-UOHBI

CBOMCTB W CIOCOOOB MOJIy4CHUsA W PACIIO3HABAHUA COCIMHCHUM

TraJOor¢HoB

35. | IpakTnyeckas padora Ned Pemienne osKcrepuMeHTaNbHBIX 3a4a4 HO TeMme | Hayuamca: oOpamateess ¢ J1a0OpaTOpHBIM — 00OpyJOBaHHUEM U
Pemenue «Hozlrpynna TaJIOr€HOB» HarpeBaTCIbHBIMU HpI/I60paMI/I B COOTBCTCTBHUU C IIpaBUJIaMU TCXHHUKHU
OKCIICPUMECHTAJIBHBIX 3a1a4 6C3OH3CHOCTI/I, OIMCBLIBATh XUMMYECKHH OKCIICPUMECHT C IIOMOIIBIO
110 TEMEC <<H0):[rpynna SA3bIKa XUMHHU, ACIAaTh BbIBOALI I10 PE3YyJIbTaTaM S3KCIICPUMCHTA.
rayoreHOBY Honyuam 603M02iCHOCIb  HAYUUMBCA. OCO3HABATH HEOOXOIUMOCTH

coOmronenuss npaBwi b u OT g coxpaHEHHsT CBOETO 3/I0POBbSI H
OKPYXKAIOIIUX
36. | Kucnopon CtpoeHue artomMa U ayIoOTponusl Kuciaopoxa; | Hayuamcs:
CBOMCTBA W TMPHMEHEHHWE €ro aJUIOTPONHBIX | XapaKTepPU30BaTh CTPOCHHE MOJICKYIIbI KHCJIOpOJia, COCTABIISITH
Moudukanuii. Jlad. onbIThI: XMMHWYECKUE YpPABHEHHUS, XapaKTEpU3YyIOIME XWMHUYECKHME CBOMCTBa
28. Ilomyuenue KUCJIOpOJa, OOBSICHATH TPUMEHEHHE aJIOTPOIHBIX MOAU(UKAIN
W pacrio3HaBaHHE KHCIOpO/Ia KHACIOpOoAa,
OIIMCHIBATH na6opaTopHLIe U TIPOMBIIIJICHHBIC CII0COOBI MMOJTy4CHUA
KHACJIOpOAa .
Honyyam  6o3modcHOCMb — HAyuumsbCs: TPAMOTHO —oOpamatbes ¢
BCIIIECTBAMHU B HOBCGHHGBHOf/i KHU3HU

37. | Cepa, eec puszuuekue u CrtpoeHre aToMa U aJIOTPOITHSI CEPHI; Haywamcs:

XIUMHYECKHE CBOICTBA CBOICTBAa U IPUMEHEHNE POMOUYIECKOMN CepHI. XapaKTepU30BaTh CTPOCHUE MOJEKYIBI Cephl OOBSCHATH 3aBHCUMOCTD
JdemoHcTpanun: CBOICTB cepbl oT ee monokenus B [ICXD JI.11. MenneneeBa, coCTaBIsATh
BzaumoneiictBue cepbl XMMHWYECKHE YpaBHEHHUS, XapaKTEpU3YyIOlMe XWMHUYECKHE CBOMCTBa
C MeTaJIlaMH, BOZOPOAOM M KHUCIIOPOJOM. cepbl, OOBSCHITH IPUMEHEHHE AJIOTPOITHBIX MOTU(PHUKAIINN CEephI
JIa6. ombIThI: Honyyam  6o3modcHOCMb — HAyuumsbcs: TPAMOTHO —oOpamiatbecs C
29. 'opeHue cepbl Ha BO3AyX€ U B KUCIOPOIE BEIIECTBAMH B TTOBCEAHEBHOM JKU3HU

38. | CoenuHeHHs cepbl Oxcugpt cepsl (IV) u (VI); ux momydenue, Hayuamcs:

CBOICTBAa U IPUMEHEHHUE ONHCHIBAaTh CBOWCTBA COENWHEHWI CEpBhI, COCTABIATH YpPaBHEHUS
peakuuii, COOTBETCTBYIOLIUX «LEMOYKE) MPEBPALLICHUN
Tonyuam 603mo02cHOCMb  HAYYUMbBCA: TPOTHOZUPOBATH XWMHYECKHE
CBOIACTBa BEIIECTB HA OCHOBE MX CBOWCTB U CTPOCHUSA
39. | CepHas kucioTa Kak CepHast KHCIIOTa KaK dJIEKTPOJIHT U ee Hayuamcs:

QJICKTPOJHUT U €€ COJIN

COJIH, UX MIPUMEHEHNE B HAPOTHOM XO3SUCTBE.
JdemoncTpanum:

OO0pa3ibl NPUPOIHBIX COeAMHEHUHN cephl. OOpasibl
BaYKHEUIIMX /ISl HAPOAHOTO X035 CTBa CylIb()aTOB.
JIab. ombIThI:

30. CoiicTBa pa30aBJIeHHOM CEPHOIN KHCIOTHI

ONHCHIBATh CBOMCTBA CEPHOM KHCIOTB, B XOJA€ MPOBEICHUS
a00paTOPHBIX  OMBITOB, TPOBOJUTH KAYECTBEHHYIO pEAKIUI0 Ha
cynbdar - noH

Tlonyuam  603MoO%CHOCMb — HAYYUMbBCA:  XapaKTEpU30BaTh  OCOOBIS
CBOICTBa KOHLUEHTPUPOBAHHON CEPHOU KUCIOThI




40.

CepHas KHCIIOTa Kak
okucnutens. [lomydeHue u
IIPUMEHEHHUE CEPHOU
KHCJIOTBI

CepHaﬂ KHUCJIIOTa KaK OKHUCIIUTCIIb. HpOI/ISBOIlCTBO
CepHOfI KHCJIOTBI U €€ ITPUMCHCHUC

Hayuamca :coctaBnsate ypaBHeHus OBP ¢ yuactuem cepHOW KHCIOTHI,
OIMCHIBAThH 00IaCTH TPUMEHEHHSI CEPHON KUCIIOTHI

Honyyam 603M0dCHOCIb HAYYUMbCA: TPUBOIUTH NIPUMEPBI YPaBHEHUN
peaKkLuid, JeKaIUX B OCHOBE IIPOU3BOCTBA CEPHON KUCIOTBI

41. | MpakTuyeckas padora Ne5 PemeHne skcnepuMeHTaNbHBIX 3aJay 1o TeMe | Haywamcs: oOpamathCs ¢ Ja0OpaTOPHBIM — OOOPYJOBAaHHEM U
Pemenue «[loarpynmna xuciopoja» HarpeBaTelbHBIMU MPUOOPaMU B COOTBETCTBHU C MPaBHJIAMH TEXHUKU
JKCIIEpUMEHTANIBHBIX 3324 0E30MacHOCTH, OMHCHIBATH XWMHUYECKUH OKCIEPUMEHT C IOMOLIBIO
no teme «lloarpynmna S3bIKa XMMHH, JENaTh BHIBOJIBI 110 pe3yJIbTaTaM dKCIIEPUMEHTA.
KHCIIOpOJIa» Honyyam 603modcHOCMb  HAy4yumbCsa: OCO3HABAaTh HEOOXOIMMOCTb

cobmonenust mpaBuid Th u OT mns coxpaHeHHWs CBOErO 370POBBSI U
OKPYKaIOIIUX

42. | A30T u ero cBoiicTBa Crtpoenne aTomMa 1 MOJICKYJIBI a30Ta; Hayuamcs:

CBOICTBA a30Ta KaK IMPOCTOr'0 BEIIECTBA XapaKTepu30BaTh CTPOEHHE aToMa M MOJIEKYJNbl — a30Ta, OOBSCHSTH
3aBHCUMOCTh CBOWMCTB a30Ta OT ero moioxkenus B IICXD JILN.
MenpeneeBa, COCTaBIATh XUMHUYECKHE YPaBHEHHS, XapaKTEPU3YIOIIHE
XUMHYECKHE CBOWCTBA aszota [lonyuam B603MOMCHOCMb HAYYUMBCA.
TPaMOTHO 00paIIaThCs C BENIECTBAMH B IMOBCETHEBHOM JKU3HU

43. | AMMHaK ¥ €ro COeIMHEHHS. AMMHaK, CTpO€HHE, CBOMCTBA, TIOJNy4yeHHe u | Hayuamca: onuchlBaThb CBOHCTBA aMMMaka B XOJI€ IPOBEIECHUS

Conn aMMOHUs npuMeHeHne. Conu aMMOHMs, HX CBOWCTBa U | JaOOpaTOPHBIX OIBITOB, NPOBOJUTH KAaUECTBEHHYIO PEAKIMIO Ha HOH -
IIpUMEHEHHE. aAMMOHHUS
JIa6. onbIThI: Tonyuam 603mMoMCHOCMb HAYYUMbCA: IPUBOIUTH IPUMEPHl YpaBHEHUH
31. 3yyeHne CBOWCTB aMMHUaKa. peaKIuii, JeKaluX B OCHOBE MPOMBIIIICHHBIX CIIOCOOOB MOTYYEHHS
32. Pacrio3naBaHme coeil aMMOHHS aMMHaKa

44, | Oxcuapl a3oTta Oxcuzsr azora(ll) u (1V) Hayuamcs:

OIIMCHIBATh CBOMCTBA COCOUHEHUI a30Ta, COCTABIATH ypaBHEHUS
peakuuii, COOTBETCTBYIOLIUX «LEMOYKE) MPEBPAILICHUN

Honmyuam 603modcHOCMb  HAYYUMBCA: TPOTHO3UPOBATH XUMUYECKUE
CBOIICTBA BEUIECTB HA OCHOBE MX CBOMCTB U CTPOEHUS

45. | A3oTHas KHCJIOTa KaK A3OTHas KUCJIOTa KaK dJIEKTPOIUT, €€ Hayuamcs:

JNEKTPOIIUT, €€ MPUMEHEHUE CBOMCTBA U IPUMEHEHUE. OIMCHIBATh CBOICTBAa A30THOMU KHCJIOTBI, B XOA€ NPOBEACHUS
JdemMoHCcTpauum: 71a00paTOPHBIX OIBITOB
OO6pasnpl BaKHEHIIMX Ui HApOJHOTO Xo3siicTBa | [lomyuam  803MOJMCHOCMbL — HAYYUMbBCA:  COCTABITH «UEMOYKH»
HUTPATOB. IPEBPALICHUI 110 a30Ty
JIa6. onbIThI:
33. CaoiicTBa pa30aBJIeHHOM a30THON KUCIJIOTHI
46. | A30THas KHCIIOTa KaK A3oTHas Kkucinora Kak okuciauTenb. Hutpatsl u | Hayuamcsa : coctaBnare ypaBHeHHs OBP ¢ yuacTreM a30THOI KUCIOTHI,

OKHUCJIUTCIB, et MOJIy4YCHUC

HUTPUTHI, npo6neMa HUX COACpKaHHA B c/x
MPOAYKIHMH. A30THBIE y100pEHHUS
JeMoHCcTpanmu:

MPUMEHATh COJIM A30THOM KHCIIOTBI B IPAKTUYECKOW JEATENbHOCTH,
IIPOBOJUTH KAYECTBEHHYIO PEAKLIMIO HA HUTPAT - MOH
Honyuam  603M0JICHOCI®  HAYYUMbCA.  XapPAKTEPU30BaTh  0COOBIE




B3aumMopnelictBie  KOHLUEHTPUPOBAHHOM  a30THOU
KHUCJIOTBI C MEABIO.

JIa0. onbITHI:

34. B3aumogelicTBie KOHIIEHTPUPOBAHHON a30THOM
KHUCJIOTBI C MEJIBIO

CBOICTBa KOHHGHTpHpOBaHHOfI a30THOM KHCJIOTBI

47. | ®ochop. Coequnenus Crtpoenue aToma u amutorponus Gocdopa, cBoiictBa | Hayuamcsi:
docdopa. [lousTe o Oenoro u kpacHoro ¢ocdopa, WX TpUMEHEHHE. | XapaKTepU3oBaTh CTpoeHre atoma (ocdopa, OOBSCHITH 3aBUCHUMOCTD
(dhochopHBIX ynoOpeHHSIX OcHoBHBIC coenuHeHus: okcun ¢ochopa (V) u | cBoiictB ¢ochopa or ero monoxenus B [ICXD .M. Menpenecsa,
oprodochopras kuciora, (ocharsl. DochopHbIE | COCTABIATE XUMHUYCCKUE YPABHCHHS, XapaKTEPU3YIOIIUEC XHUMHUYCCKUE
yInoOpeHus. CBOICTBa a30Ta
JemoHcTpanum: B pe3ylibTare MpOBEJCHUs J1a0OpaTOPHBIX OMBITOB, MHPOBOJHTH
OOpasupl  NPUPOAHBIX  COeOUHEHUN  Qocdopa. | KAYECTBEHHYIO peakiiuio Ha (ocdat - noH
OO0pa3ipl BaKHEHINHMX Ui HAPOJHOTO XOo3siicTBa | [lomyuam 603MOJCHOCMb HAYy4umbces:  ONMHCHIBATh (u3MYecKue u
docdatos. XMMHUYECKUE TIPOIECCHI, SBIISIOIINECS] YaCThI0 KPYrOBOPOTA BEILIECTB B
JIab. ombIThI: pupoe
35. I'openue docdopa Ha BO3IyXE U B KHUCIOPOJE.
36. PacnoznaBanue gocdaros
48. | Yrnepon CrpoeHune aToMa M aJulOTPOIHS YIiieposia, CBOMCTBa | Hayuamces: XapaKTepu3oBaTh CTPOSHHE aToMa yriiepona, OOBICHATH
ero MoguuKauii 1 UX MPUMEHEHHE. 3aBHCUMOCTh CBOWMCTB yryiepoma oT ero mojoxenus B IICXD JI.U.
JemMoHcTpanum: MeHnieneeBa, COCTABIATh XUMHUYECKHE YpPaBHEHHs, XapaKTePU3YHOIINE
[Mormomenre yriieM pacTBOPEHHBIX BEIIECTB WJIM | XMMUYECKUE CBOWCTBA yriepoja
ra3oB. BoccraHoBNeHNE MeIM U3 e OKCUA yriieM. | [lonyuam GO3MONCHOCMb HAYYUMbCA:  ONUCHIBATh (U3MUYECKHE U
JIab. onbIThI: XUMHYECKUE TPOIIECCHI, SBISIONIUECS YaCThIO KPYyrOBOPOTa BEIIESCTB B
37. I'opeHue yriast B KHCIOPOAE pUpoie
49. | Okcuasl yriepoaa Oxkcunpl yriepona (1) u (IV), ux Hayuwamcs:
CBOMCTBA U TIPUMCHEHHU OIUCHIBATH CBOMCTBAa OKCHJIOB VIJIEPOJd, COCTABIATH YpaBHEHUS
peakiuii, COOTBETCTBYIOIIUX «IICTIOYKE» MPEBPAIICHHUH, MPOBOIUTH
Ka4eCTBEHHYIO PEaKIIUIO TI0 PACTIO3HABAHMIO YTIIEKHCIIOr0 rasa
THonyuam 603M0OJCHOCMb HAYYUMbCS: TPOTHO3UPOBATh XHMHUYECKHE
CBOIICTBA BEUIECTB HA OCHOBE MX CBOMCTB U CTPOEHUS
50. | YronpHas KUCIIOTA U €€ VYronpHast kucnora. Coau YroapHOM KUCHOTHL: | Hayuamcs:

COJIN.
JKecTkocTh BOIBI U CITIOCOOBI
€€ ycTpaHeHus

KaJIbLIUT, COAA, MOTAIl, UX 3HAYeHUE U MPUPOAE U
KHU3HH YeTOBeKa.

JectkocTs BOIBI U CIIOCOOBI €€ yCTPaHEHHUS.
JdemoHncTpanum:

OOpasnpl  NPUPONHBIX COENMHEHHUH  yriepoja.
OO0pasupl BaXHEHIIHX JUISI HAPOJHOTO XO3SCTBa
KapOOHATOB.

JIa0. onbITHI:

38. IlomyuyeHne yronbHON KHCIOTBI U U3y4YEHHE €€
CBOICTB.

39. Ilepexon kKapOOHATOB B TMIPOKapOOHATEI.

40. PaznoxeHue rupokapOoHaTa HATPHsL

JaBaTb OIpPEHCICHUS TIOHATHUSAM <OKECTKOCTh BOIBD» ,ONHCHIBATH
CBOICTBA YrOJBHOW KHCJIOTBI, COCTABJISATH YpPaBHEHHS PEAKLUU,
COOTBETCTBYIOIIMX «ILIEIIOYKE» MPEBPAIUECHUH , COCTAaBJIATh Ha3BaHUS
coJiel YroJIbHOM KUCIIOTHI,

MPOBOAUTH KAUECTBEHHYIO PEaKIHIO Ha KapOOHAT - HOH

Homyuam 603mMoMCHOCMb  HAYYUMBCA: TIPOTHO3UPOBATH XUMUYECKUE
CBOMCTBA BEIIECTB HA OCHOBE UX CBOWCTB M CTPOEHHUS




51.

Kpemnuii

CTpOCHI/Ie aToOMa  KpCMHU, KpI/ICTaJ'IJ'H/I‘leCKI/Iﬁ
erMHI/IfI, €ro CBOMCTBA U IIPUMCHCHUC

Hayuamcs:

XapaKTepr30BaTh CTPOCHHE aTOMa KPEMHUS, OOBSICHATH 3aBHCHMOCTD
CBOWCTB KpeMHHs oOT ero nonoxenus B IICXD JI.M. Menneneesa,
COCTaBJATh XMMUYECKHE YPABHEHUS, XapaKTEpU3YIOIIHE XUMHUYECKHE
CBOMCTBA KpEMHUS

IHonyuwam  803MOdCHOCMb — HAY4UMbCA: TPAMOTHO  OOpaliaTbCst ¢
BEIIECTBaMHU B TOBCEAHEBHOM JKHU3HU

52. | CoenuHeHUs KpEeMHUS Oxcun xpemuust (IV), ero npupoansie Hayuamcs:
Pa3sHOBUIHOCTH. CunukaTel. 3HaYeHHue COCILI/IHCHI/II\/'I OITMCBLIBATh CBOMCTBA OKCHUa KpEMHHA, COCTABJIATh YPABHCHUA peaKHHﬁ,
KpEMHUS B )KUBOW U HEXKUBOM MPUPO/IE. COOTBETCTBYIOLINX «LCTIOYKE» MpeBpalleHUu MIPOBOJUTH
JdemMoHcTpanuu: Ka4eCTBEHHYIO PEaKIMI0 Ha CHIIUKAT - HOH
OO6pa3sipl MPUPOAHBIX COSTMHEHUH KPEMHUSI. Honyyam 603modicHOCMb  HAY4UMbCA. TPOTHOZHPOBATH XUMHUECKHE
JIab. onbITHI: CBOICTBA BELIECTB HA OCHOBE UX CBOMCTB U CTPOEHUS
41. IomyyeHre KpeMHEBOM KHCIOTHl U U3Y4YEHHUE €€
CBOICTB
53. | CunukarHas IlonsiTMe O  CHIMKAaTHOM  INPOMBILUIEHHOCTH. | Hayuamcs: NPaKTUYECKOMY NPUMEHEHUIO COSANHEHUI KPEMHMS
MPOMBIIIIEHHOCTb CrekIto, IEeMEHT, KepaMuKa. Honyyam 603mo02cHOCMb  HAYHUMBCA. TIPOTHOHPOBATH XUMHUYECKHE
JdemoHcTpanum: CBOICTBA BELIECTB HA OCHOBE UX CBOMCTB U CTPOCHUS
OO6pasupbl cTekIa, KepaMuKH, IeMEHTa
54. | IlpakTH4eckasi padoTa Ne6 [Tomyuenne, cobupanue U pacrio3HaBaHUE Hayuamcsa: obpamatecss ¢ 1a00paTopHBIM — 00OpYIOBaHUEM W
[omyuenne, cobupanne u rasoB HarpeBaTeNbHBIMA NPUOOpPaMH B COOTBETCTBHUU C MPABHJIAMH TEXHUKH
pacrmo3HaBaHHE Ta30B 0e301acHOCTH, OIMCHIBATD XUMHYECKHH JKCHEPUMEHT C TIOMOIIBIO
SI3bIKA XFMHH, JIENaTh BEIBOJBI IO PE3yIbTaTaM dKCIIEPUMEHTA.
Honyyam 603mMo3cHOCMb  HAYYUmMbCA: OCO3HABATh HEOOXOIMMOCTH
cobomonenus mpaBwilb u OT mms coxpaHeHHS CBOETO 3I0POBBSI U
OKPYKaFOIIUX
55. | O6oOrmmeHre o Teme Hayuamca: 00600maTh 3HAHUS M TPENCTABIATH WX CXeM, TaOIuIl,
«Hemeramib» npe3eHTauun
56. | KontpoJabHasi pagora Ne3 KonTponms  mpeaMeTHBIX W MeTampenMeTHBIX | Hayuamcs: TPUMEHATh TONYyYEeHHBIE 3HAHUS W C(OPMHUPOBAHHBIC
o Teme «Hemertamien y4eOHBIX JIelcTBHi 110 TeMe «Hemeramibn YMEHHUS IS PelieHns YIeOHBIX 33134
O000n1eHne 3HAHUIA IO XHMHH 32 KYPC 0CHOBHOI1 mK0JbL IloaroroBka k ntoropoii arrecranuu ('MA)-12 yacos
57. | Ilepuoauueckuii 3aKOH [lepronnueckuit 3axon u llepuonnueckas cucrema | Haywamcsa: 0000maTh WHPOpPMAIIMIO TI0 TEeME B BHJE CXEM,
[lepronnueckas cucrema XUMHYECKUX AJIEMEHTOB BEITIONHSTH TECTOBBIEC 3aJ[aHUS
. Y. MenpeneeBa B CBEeTe .  HW. Mengeneena. duszuyeckuii  CMBICH
TEOPUH CTPOSHUS aToMa MTOPSZIKOBOIO HOMEpa DJIEMEHTa, HOMEPOB Ieprojia
Y TPYTIIHL.
58. | 3akoHOMEpPHOCTH 3aKOHOMEPHOCTH W3MEHEHUs! CBOMCTB 3JIeMEHTOB M | Hayuamca: o0000marpb MHQOpMAIMIO MO TeMe B BHUJE CXEM,

M3MEHEHUS CBOMCTB
3JIEMEHTOB U UX COEIUHEHUN
B MIEPUOAAX U IPYNNAX B

nux COC}II/IHCHI/Iﬁ B HIepuoax M rpynmnax B CBCTC
Hpe):[CTaBJ'IeHI/Iﬁ O CTPOCHHUH AaTOMOB 3JJICMCHTOB.
3HadcHUE HepI/IOI[I/I‘lCCKOFO 3aKOHa

BBITOJTHSTH TECTOBYIO padoTy,




CBETE MPECTAaBICHUHN O
CTPOEHHUH aTOMOB
3JIEMEHTOB. 3HAUCHHE

ITepuoguueckoro
3aKOHa
59. | Buabl XUMHYECKHX CBSI3€H U Buapl XUMMYECKHUX CBsI3eH u tunel | Hayyamcs: 0000maTh uH(pOpMAIMIO IO TeME B BHUJC TaOJIHUIIBI,
TUITBI KPUCTATTUIECKIX KPUCTAJUTMYECKHUX peLIeTOoK. B3anMoCBsI3b | BBHINOJIHATH TECTOBYIO paboTy
PELIETOK. CTPOEHUS U CBOMCTB BELIECTB
B3anmMocssi3b
CTpOEHUS U
CBOMCTB BENIECTB
60. | Knmaccudukarus Knaccudukanuss  xuMmuueckux  peakuud  mo | Haywamces: 00001maTh uHGOpPMAIIMIO 10 TEME B BHJE CXEM,
XUMUYECKUX PEaKIIUi 10 pa3TUYHBIM ~ TpH3HaKaM  (YUCI0O M COCTaB | BBIMOJHSATH TECTOBBIE 3a1aHUS
Pa3TUYHBIM MTPU3HAKAM. pearupyonmx 1 00pa3yroruXxcs BENIeCTB; HATNIME
rpaHuIlbl pa3zaena das;
TeroBoi 2 (PeKT; M3MEHEHNE CTENeHEeH OKUCIICHUS
aTOMOB; WCIIOJIb30BAHHE KaTajan3aTopa;
HaIpaBJIeHHE MTPOTEKAHUS).
61. | Ckopocth CKopocTh XMMHUYECKMX peakinuii u  ¢axtopsl, | Hayuames:  0000marhb WHQOpMAIMIO 1O TeME B BHJIE CXEM,
XUMHUYECKUX PEaKIIHA BIIMSIONIVIE HA Hee BBITIOTHSTH TECTOBYIO paboTy
62. | Knmaccudukarus IIpocteie u ciokHBIE BemecTBa. Metawtel U | Hayyamcs: — 0000maTh uHbOpMAIMIO 110 TeME€ B BHIE CXEM,
HEOPTraHWYECKHUX BEIIECTB HEMETAJUIBI, COCTaB, KiIacCUUKAIHS BEITIONHSTH TECTOBYIO paboTy
63. | CaoiicTBa HEOPraHUYECKUX O0mme XUMHUYECKHE CBOWCTBA OKCHAOB W | Haywamca:  0600math uHGOpPMAIIMIO 10 TeME B BHIC CXEM,
BEIIIECTB THAPOKCHUIOB (OCHOBaHHWH, KHCJIOT, aM(OTEPHBIX | BHIIOIHSITH TECTOBYIO paboTy
THAPOKCHUIOB), CONU B cBeTe TO/]
64. | I'enernueckue I'emerndeckne psambl MeTauia, HeMeTauia u | Hayuamca:  0000matp nHDOpPMAIMIO 0 TEME B BHIE CXEM,
pAOBI MeTaa, MIEPEXOHOTO MeTajuia BEITIONHSTH TECTOBYIO paboTy
HEMeTaJuIa U TIePeXOTHOTO
MeTaia
65- | TpeHHWHT-TECTHpPOBAHUE 1O Tpenunr-rectupoBanue 1o  BapuantaM [UA
66. | BapmanTam ['MA mporusix MPOLUIBIX JIET U AEMOBEPCUU
JIET U IMOBEPCUU
67- | KoutpoabHasi paGoTa Ne4d TectupoBaHue O BapraHTaM Hayuamca: npuMeHsTh TIONy4YeHHBIE 3HAHUA M COOPMHPOBAHHBIE
68. | Pemenne [ A I'MA nemoBepcuu YMEHHUS I pelleHns YIeOHBIX 3a1a4




