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IHosicHuTeIbHASA 3aNIMCKA
PaGouas nporpamma o npeamery: «Xumus» st 9 kiacca o611eodpazoBaTenbHON
HIKOJIBI COCTABJIEHA HA OCHOBE:

1. ®epepanbHOTrO rOCyIapCTBEHHOIO 001Ie00pa30BaTENLHOTO CTAHJAPTa OCHOBHOTO
o01ero oopa3oBaHusi, yTBEp>KAEHHOTO TprKazoM MunoOpa3zoBanus u Hayku Poccun
ot 17.12.2010 1. Ne 1897.

2. OcHOBHOI 00pa3oBaTeIbHON IPOrPaMMbI OCHOBHOTO OOIIIETO 00pa3oBaHus
ABTOpCKOH TIporpamMmbl « XuMus». Paboune nporpammel. [IpeameTnas muHus
yaeOnnkoB O.C. I'abpuensna, 1. I'. Octpoymona, C.A. Cnagkosa. 8-9 kiracchr: yue0.
nocobue 1t 001eo0pa3oBaTeIbHBIX OpraHu3aluii: 6a3oBbeiii yposeHb / O.C.
I"a6puensn, C.A. CnagkoB.— M.: [Ipocsemnienue, 2020 r.

3. VYueb6noro maana MKOY «Torynbsckas OOLL»

I'opoBoro kanernaproro yueonoro rpapuka MKOY «Torymnbckas OOIDy.

&

5. ®epepanbHOrO NEepeyHs YICOHUKOB, PEKOMEHIOBAaHHBIX K MCIIOIB30BAHHIO TTPH
peaM3aIi UMEIOIUX TOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX
IPOrpaMM HavaabHOrO OOIIEro, OCHOBHOIO OOIIEro U CPEAHEro OOIIEro
00pa3oBaHus, YTBEPIKICHHOTO MPHKa30M MUHHCTEPCTBA 00pa30BaHUs U HAYKH
Poccutickoit @enepamuu ot 20.05.2020 Ne 254, ¢ uzmenenusimu ot 23.12.2020
Ne766

Pabouas mporpamma cOOTBETCTBYET aBTOPCKOM IIpOrpaMme.

B cooTBeTcTBUU C STUMHU JOKyMEHTaMH OOydaromiuecs JODKHBI OBIQJETh MpHEMAaMU,
CBA3aHHBIMU C OIPCACICHUCM HOHITHUH: OrpaHn4uBaThb HX, OIMUMCBIBATH, XAPAKTCPU30BATH U
CpaBHUBATh. Tak Kak XUMHUSI — HayKa dKCIIEpUMEHTaIbHasl, 00yJaromuecs AOKHBI OBJIAJIETh
TaKUMHU T1IO3HABATCJIBbHBIMAU y‘Ie6HI)IMI/I I[Cf/iCTBI/IfIMH, KaK OJSKCICPpUMCHT, Ha6J'HOI[eHI/Ie,
U3MEpeHHue, ONHCaHue, MOJEIMpPOBAaHUE, TMIIOTE3a, BBIBOA. B mpolecce u3ydeHHs Kypca y
oOydaromuxcsi MPOAODKAIOT  (OPMHUPOBATHCSI  YMEHHUS CTaBUTh  BOMPOCHI, OOBICHSTH,
KJIacCCU(UIIUPOBATh, CpaBHUBATh, OMNPENENATh WCTOYHUKH HMH(POpPMAIMH, TMOIy4aTh U
aHAIM3UPOBaTh €€, TOTOBUTh HWH(MDOPMALMOHHBIA TMPOAYKT, MPE3EHTOBATH €ro W BECTU
muckyccuro. CrenoBaTeNbHO, JIEATETbHOCTHBIA MOAXOJ B W3YYEHUH XUMHH CIIOCOOCTBYIOT
JAOCTMIKCHUIO JIMYHOCTHBIX, MPECAMETHBIX U MCTAITPECAMCETHBIX O6paBOBaTCJ'II>HI>IX PE3YyIbTATOB.

B ocHOBY Kypca MoyioKeHbl CIIeIYIoNIne HAEH:

e MaTepHallbHOE EUHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBICHUN TIPUPO/IBI;

e Bemyllas poOJb TEOPETUYECKUX 3HAHUWA i OOBSCHEHUS M MPOTHO3HPOBAHUS
XUMHWYECCKHUX HBJ’IGHI/II\/'I, OLCHKHU UX HpaKTI/I‘IeCKOI\/’I 3HAYUMOCTH,

e B3aMMOCBS3h KaYeCTBEHHONM W KOJHYECTBEHHOM CTOPOH XHMHUYCCKHX 00BEKTOB
MaTepualibHOTO MUDPA;

® Pa3BUTHC XUMHUYECKOU HAaYKH W IMPOMU3BOACTBO XUMHUUYCCKUX BCHICCTB U MAaTCpUAIOB
JUTSL YAOBIIETBOPEHUS] HACYIIHBIX TMOTPEOHOCTEH YelnoBeka W OOIIecTBa, pEIICHUS
I00aNBHBIX TPOOJIEM COBPEMEHHOCTH;

® T'CHCTHUYCCKAA CBA3b MCXKY BCUICCTBAMMU.
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DT HAEU peaqu3yloTcs B Kypce XHMHUM OCHOBHOM IIKOJBI MNYTEM JTOCTHKEHHS
CIEAYIOUIUX IeJIe:

* Dopmuposanue y ydjamuxcsa XUuMHYECKON KapTUHBI MUPA, KAK OPraHUYECKOM YacTH €ro
LIEJIOCTHOM €CTECTBEHHO-HAYYHON KapTUHBI.

* Pazeumue  1O3HABAaTEIbHBIX  HHTEPECOB, HWHTEIUJICKTYaJIbHBIX M  TBOPYECKHUX
CITOCOOHOCTEH ydaluxcsi B MPOIecCe HM3YYCHHS WMH XUMHUYECKOW HayKu W e€ BKiIaja B
COBPEMEHHBIN HAyYHO-TEXHHYECKHH Tmporpecc; (HOPMUPOBAHHE BaXHEUIIUX JIOTHYCCKUX
orepanuil MpIIUICHUST (aHAIW3, CHHTE3, 000OINEHWE, KOHKPETH3allus, CpaBHCHHWE W JIp.) B
MPOLECCE MO3HAHUS CUCTEMbBl BAKHEMIIMX MOHATUI, 3aKOHOB M TEOPUM O COCTaBE, CTPOCHUH U
CBOMCTBAX XMMHYCCKHUX BEIIICCTB.

* Bocnumanue yoe:xxa1EHHOCTH B TOM, YTO IPUMEHEHHUE TOTYUYCHHBIX 3HAHUH U YMEHUH 110
XUMHUHU SIBIIIETCA OOBEKTUBHON HEOOXOIUMOCTBHIO sl 0€30MacHON pabOThl C BEIIECTBAMH M
MaTepuaiamMu B ObITY U Ha IPOU3BOJICTBE.

» Ilpoekmuposanue u peanu3ayusa BbITYCKHUKAMH OCHOBHOM IIKOJIBI  JIMYHOU
o0Opa3oBaTenbHON TpaekTopuu: BbIOOp mpodmis oO0ydyeHHs B CTaplield IIKOJe WU
npoeccCuoHaNBEHOT0 00Pa30BaTEIBHOIO YUPEKICHUS.

* O¢nraoenue K1I0ueebimu KomMnemeHuuamu. y4eOHO-TI03HABATEIbHBIMH,
WH()OPMAIIMOHHBIMH, LIECHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKAaTUBHBIMH.

MecTo npeaMeTa B y4eOHOM IJIaHe

@denepanbHblil  TOCYAapCTBEHHBIH  00pa30BaTeNIbHBIM  CTAHAAPT IpelycMaTpUBaeT
U3ydeHHe Kypca XMMHH B OCHOBHOW MIKOJIE KaK COCTaBHON YacTH MPEAMETHOW o0iacTu
«EcTecTBeHHO-Hay4YHbIE TPEIMETHI».

Kypc paccuutan Ha obsa3amenvnoe uzyuenue npedmema - 2 4aca B Hezienmo B 9 kiacce.

[Tpennaraemplii Kypc XOTS M HOCHT OOILIEKYJIbTYPHBIM XapakTep M HE CTaBUT 3ahayy
npoeCCHOHATBFHON TIOATOTOBKM O0YYAIOMIUXCsI, TEM HE MEHEe IO3BOJIIET UM ONpPEICITUTHCS C
BbIOOPOM TpouiIs 00yUeHHs B CTapIIeH HIKOJIE.

YMK «Xumusa. 9 knaccn

1. Xumus. 9 xnacc. Yue6Hoe nmocobue (aBropel O. C. I'abpuensu, U. I'. Octpoymos, C.A.
CrnankoB).
2. ABTOpCKO# nporpammsl «Xumusi». Pabouune nporpammel. [IpenmerHas auHus yueOHUKOB
O.C. T'abpuensna, 1. I'. OctpoymoBa, C.A. CnagkoBa. 8-9 kiaccel: yue0. mocodue s
o01ieo0pa3oBaTeabHbIX Opranusanuii: 6azossiii yposens / O.C. ['abpuensH, C.A. CnagkoB.—
M.: Ilpocsemenue, 2020 1.
3. Pabouas terpans. 9 knacc (aBropsl O. C. 'abpuensn, C. A. Cnaakos).
4. Terpanp a1 1a00OPaTOPHBIX OMBITOB M MPAaKTUYeCKUX padoT. 9 kiace (aBropsl O. C.
["abpuensn, 1. B. AkcénoBa).
5. TIpoBepounbie U KOHTpOJdbHBIE paboThl. 9 kiacc (aBTopel O. C. I'abpuensH, 1. B.
Tpuryouak).
6. XuMmus B TecTax, 3a7adax u ynpaxaeHusx. 9 kimacc (aBropsl O.C. ['abpuernsis,
U. B. Tpury6uax).
7. DnexktpoHHas popma yueOGHOro mocoousi.



JINYHOCTHBIE, MeTANIPpeAMETHbIE U NIPeMETHBIE
’
peE3YyJIbTATBI OCBOCHHUA KypCa XUMHNH.

[To 3aBepuIeHHIO Kypca XMMUU HA Tarie OCHOBHOTO 00IIET0 00pa30BaHuUs BBITYCKHUKH
OCHOBHOI1 IIKOJIBI IOJKHBI OBJIA/IETh CIEIYIOIUMHU Pe3yabTaTaMU:

|. Jluunocmmuwie pesynomamaor:
1) ocosnanue cBOEW STHUYECKOW NPUHAUICKHOCTH, 3HAHHE HCTOPUM XUMHH U BKJIaja
POCCUICKON XMMHUYECKON HAYKHU B MUPOBYIO XUMHIO;
2) @opmuposanue OTBETCTBEHHOTO OTHOIICHHS K TIO3HAHUIO XHMHH; TOTOBHOCTH U
CHOCOOHOCTH OOYyYaroIUXCS K CaMOPa3BUTHIO M CaMOOOpa30BAHMIO HA OCHOBE HW3YUEHHBIX
(akToB, 3aKOHOB W TEOpUH XUMHUHU; OCO3HAHHOIO BHIOOpPA M IOCTPOECHUE WHIUBUAYAIbHON
00pa30BaTeNbHOIN TPAeKTOPUH;
3) gopmuposanue 1EIOCTHOW E€CTECTBCHHO-HAYYHOW KAPTHHBI MHUpA, HEOTHEMIIEMOW YaCThIO
KOTOPOM SIBJIIETCS XUMUYECKasi KapTHHA MUDA;
4) oenadenue COBPEMCHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO DPa3BHTHS HAyKH |
0OIIECTBEHHON MPAKTUKH, B TOM YUCIIE U XUMUYECKUM;
5) oceoenue coumanbHBIX HOPM, MPaBUJI MOBEACHHs, poJjicik U (HOpM CONMAIBHON JKU3HH B
coluyMe, MPHUPOJIE W YaCTHOM >KU3HU HAa OCHOBE JKOJOTMUYECKOW KYyJIbTYpbI W 0€30IacHOTO
oOpallieHus ¢ BEIIeCTBaMU U MaTepualamy;
6) @opmuposanue KOMMYHHKATUBHON KOMIIETCHTHOCTH B OOIICHWH CO CBEPCTHHKAMHU U
B3pPOCIBIMH B  TIpollecce  0Opa3oBaTeNbHOM,  OOIIECTBEHHO  TOJIE3HOW,  y4eOHO-
MCCJIEI0BATENIBCKOM, TBOPUECKON U IPYIMX BUJOB IEATEIBHOCTH, CBSI3aHHBIX C XUMHEM.

Il. Memanpeomemmuwie pe3yromamaor:
1) onpeodenenue neneir coOCTBEHHOro OOy4YeHHs, MOCTaHOBKA W (HOPMYJIHpOBAHUE AJsI CEOst
HOBBIX 33]1ay;
2) nnamupoeanue TyTeW JOCTHXKCHUS JKEIAEMOrO pe3yibTara OOYdYeHUs] XUMHH Kak
TEOPETUYECKOI0, TaK U KCIEPUMEHTAILHOTO XapaKTepa;
3) coomnecenue CBOUX NEHCTBUI C IUTAHUPYEMBIMH PE3yJIbTaTaAMH, OCYWeCmEIeHUe KOHTPOIS
CBOEH JEesATENIbHOCTH B IpoOLIecce JOCTHXKEHUS pe3yibTaTa, onpeoeneHue CocoO0B AeHCTBUIA
IPY BBIMOJIHEHUH JJAOOPAaTOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUHM C MTPABUIIAMH TEXHUKU
0e30IMacHOCTH;
4) onpedenenue NCTOYHUKOB XUMHUYECKOW HMH(POPMAIMH, MOJYYEHHE M aHAIU3 e, Co3/aHHe
UH(POPMALIMOHHOTO MPOAYKTA U €r0 MPe3eHTaIuS;
5) ucnonv3o6anue OCHOBHBIX MHTEIUICKTYaJIbHBIX ONEPAIMii: aHAIN3a U CHHTE3a, CPABHCHUS U
CUCTeMaTH3alH, 0000IIEHNS U KOHKPETU3AllUH, Bbls6eHIe TIPUIMHHO-CIIEICTBEHHBIX CBSA3EH U
nocmpoeHue JOTHUECKOT0 PACCYKJIEHUS U YMO3aKIIIOUeHUs (MHIYKTUBHOTO, IEAYKTUBHOIO U IO
AQHAJIOTMH) HA MaTepHualle eCTECTBEHHO-HAYYHOI'O CO/Iep KAHMUS,;
6) ymenue co3naBath, IPUMEHATh U TPEOOPA30OBHIBATH 3HAKU U CUMBOJIBI, MOJICITH U CXEMBI IS
pelieHus: yueOHbIX U T03HABATENIbHbBIX 3a/1a4;
7) ¢opmuposanue WM pazeumue SKOJIOTUYECKOTO MBIIUICHUS, YMEHHE NPUMEHSATh €ro B
MIO3HABATENIbHOM, KOMMYHHMKAaTHBHOHM, COLMANbHOM TMpakTHKe W  NpodecCHoHAIbHOM
OpHUEHTAINH.



8) cenepuposanue unei n onpeneneHre CPeCTB, HEOOXOAUMBIX IS UX Peallu3alty.

1. IIpeomemmnuie pezynomameor:
1) ymenue 0003HAYATh XUMHYECKHE DJICMEHTBHI, Ha3bIBaTh UX W XapaKTEPU30BaTh Ha OCHOBE
nonoxkenus B [lepuonnueckoit cucreme J1. 1. Menneneena;
2) (popmynuposanue W3yICHHBIX MOHATUI: BEIIECTBO, XMMUYCCKHIA 3JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTUOH, aHUOH, MPOCTOE U CJIOKHOE BEUIECTBO, XUMHUECKAsT PEaKIUs, BUIbl XUMUYECKUX
peaKkui 1 T. I.;
3) onmpedenenue mo GopMyaaM cocTaBa HEOPTaHMYCCKUX M OPraHUYECKHX BEIECTB,
BaJICHTHOCTH aTOMOB XUMUYECKUX AJIEMEHTOB HJIA CTETIEHU UX OKUCIICHHUS;
4) nonumanue nHGOPMAIIMU, KOTOPYIO HECYT XUMHUYECCKUE 3HAKU, POPMYIIbI U YPABHCHUS;
5) ymenue xkraccughuyuposams npocTbie (METAIIBI, HEMETAJLIbI, OJTarOPOIHBIC Ta3bl) U CIIOKHBIC
(OuHapHbBIE COETUHEHUS, B TOM YMCJIE U OKCHJIBI, a TAK)XKE TUAPOKCUBI — KHUCIOTHI, OCHOBaHHUS,
amM(OTepHBIE THIPOKCH/IBI U COJIN) BEILIECTBA;
6) dopmyruposanue TlepuoaMUYEcKOro 3aKOHA, 0OBsCHeHUe CTPYKTYpbl W HWHPOPMAIUH,
KoTtopyro Hec€r Ilepuommyeckas cucrema xumudeckux odieMeHtoB [I. . Mengeneesa,
packpvimue 3Ha4eHUs [leproaudyeckoro 3akoHa;
7) ymenue xapaxmepu3o6ams CTPOCHUE BEINECTBA — BHUJbl XUMHUYCCKHX CBS3€H W THIIBI
KPUCTAJUIMYECKUX PEUIETOK;
8) onucanue cTpoeHus aTOMOB XUMHYECKUX 37eMeHTOB No 1—20 u Ne26 u omobpasicenue ux ¢
MIOMOILBIO CXEM;
9) cocmasnenue GOPMYa OKCHIOB XMMHYECKMX JJIEMEHTOB M COOTBETCTBYIOIIUX UM
TUAPOKCHJIOB;
10) nanucanue cTpyKTYpHBIX (HOPMYJT MOJNEKYISIPHBIX COCIUHCHHA W (OPMYJIBHBIX €IHHHII
WOHHBIX COCIMHEHHH 110 BaJIGHTHOCTH, CTETICHSIM OKHCJICHHS WU 3apsi/iaM HOHOB;
11) ymenue popmyrupoéamv OCHOBHBIE 3aKOHBI XHMHH — IIOCTOSIHCTBA COCTaBa BEIIECTB
MOJIEKYJIIPHOTO CTPOCHHUSI, COXPAHEHHS MACChI BEIIECTB, 3aKOH ABOTaIpo;
12) ymenue popmynupoeams OCHOBHBIE MOJOKEHUS aTOMHO-MOJIEKYJISIPHOTO YUECHHUSI U TEOPHH
ANEKTPOJIUTUYECKON JUCCOLIMALINY;
13) onpedenenue MpU3HAKOB, YCIOBUI MPOTEKAHUS U MPEKPAIICHNS XUMUIECKUX PEAKITHIA;
14) cocmaenenue MONEKYSIPHBIX YPaBHEHUH XUMHUYECKUX PEAKIUi, TTOATBEPKIAFONINX OOIIHe
XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB M OTPAXKAIOIIUX CBA3U
MEXK]y KJIaCCaMH COEMHEHHUI;
15) cocmasnenue ypaBHEHUI PEeaKIUil ¢ y4aCTHEM 3JICKTPOJIUTOB TAKXKE U B HOHHOU (opMme;
16) onpeodenenue M0 XUMHUYECKUM YPABHEHHUSAM TMPHHAICKHOCTH PEAKIUN K OMPEAeIEHHOMY
TUITY WK BUILY;
17) cocmasnenue ypaBHEHHH OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHI C TIOMOIIBI0 METOa
AIIEKTPOHHOTO OanaHca;
18) npumenenue NOHATUI COKUCICHUE» U «BOCCTAHOBJICHUE JIJISI XaPAKTEPUCTUKU XUMHUYECKUX
CBOWCTB BEIIIECTB;
19) onpeodenenue ¢c TOMOIIBIO KAYECTBEHHBIX PEAKIIMN XJIOPHI-, CYIb(haT- U KapOOHAT-aHUOHBI U
KaTHOH aMMOHUS B PaCTBOPE;
20) ob6vschenue BAMSIHAS Pa3TUYHBIX (AKTOPOB Ha CKOPOCTh XUMHUUECKUX PEAKIIHA;
21) ymenue xapaxmepuzoeams MOJIOKEHHE METAIIOB U HeMeTaJUI0B B [lepuonnyeckoii cucreme
3JIEMEHTOB, CTPOEHHE UX aTOMOB M KPUCTAJIOB, 001IMe PU3NYECKUE U XUMUUYECKHE CBOMCTRA;
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22) ob6wsicHenue MHOTO00Opa3Wsi MPOCTHIX BEHICCTB SIBICHHUEM a/UIOTPONUU C yKa3aHHEM €
MPUYNH;

23) ycmamnognenue pa3iuuuil THAPO-, MUPO- U SJIEKTPOMETALTYPIUU U ULIHOCMPUPOBAHUE UX
pUMepaMu MPOMBILIUICHHBIX CIIOCOOOB MOJIY4YEHHUsI METAIJIOB;

24) ymenue oasams 001yt XapaktepucTuky 3aementoB I, I, VIIA rpynm, a takxke Bomoposa,
KHCIIOpO/1a, a30Ta, cepbl, hocdopa, yriaepoaa, KpeMHUS U 00pa30BaHHBIX MU MPOCTHIX BEILIECTB
U BaXHEUIIMX COCTUHEHHH (CTpOoeHHe, HaXOXKJIEHUE B MPHUpOJE, MONydYeHHEe, (PU3NYECKUEe U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE);

25) ymenue onucvisams KOPPO3UIO METAIUIOB U CIIOCOOBI 3AIUTHI OT HEE;

26) ymenue npouz600ums XUMHUYECKUE PAcUYEThl ¢ MCIOIb30BAHUEM TOHITHH «MaccoBas IOJIsI
BEIIECTBA B CMECH», «KOJMYECTBO BEIIECTBA», «MOJSIPHBIM 00bEM» 1O dopmynam u
YpaBHEHUSAM PEaKIIHii;

27) onucanue CBOMCTB M IPAKTHUECKOT'O 3HAYCHUS U3yYCHHBIX OPraHUYECKHUX BEIICCTB;

28) svinonnenue 0003HAUYCHHBIX B TIPOrPaMMe YKCIIEPUMEHTOB, PACHO3HABAHUE HEOPTAHUUECKIX
BELIECTB [10 COOTBETCTBYIOLUM IIPU3HAKAM;

29) cobnodenue nipaBui 6e30nacHON pabOThl B XAMHYECKOM KaOuHeTe (J1abopaTtopun).



Iliianupyembie pe3yabTaThl 00y4eHMsI

BoinyckHUK HAYYHUTCS

® 3Hamb (HOHUMAMD).
— XMMHYECKYI0 CUMBOJIMKY: 3HAKH XUMHUYECKHUX AJIEMEHTOB, ()OPMYJIbl XUMUUECKHX BEIIIECTB,
YpaBHEHUSI XUMUUECKUX PEAKIINN;
— BaXHEUIIME XUMHUYECKUE IOHSATHS: BEIIECTBO, XMMHUYECKUW BJIEMEHT, aTOM, MOJEKYJa,
OTHOCHUTEIIbHbIC aTOMHAsi M MOJIEKYJIApHAash MaccChl, MOH, KaTUOH, aHUOH, XUMHUYECKasi CBS3b,
ANEKTPOOTPULATEIBHOCTD, BAJIEHTHOCTD, CTENIEHb OKUCIICHUS,
MOJIb, MOJIIpHas Macca, MOJSPHBIA OOBEM, pACTBOPHI, SJIEKTPOJUTHI M HEIICKTPOJIUTHI,
ANEKTPOJIUTUYECKAs  JUCCOLMALMS, OKHUCIMUTENb W  BOCCTAHOBUTEJb, OKHUCIECHHE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(PQEKT peakiuu, OCHOBHBIC THITBI PEAKIMA B HEOPraHUYCCKOU
XUMHH;
— (GOpMYIHUPOBKH OCHOBHBIX 3aKOHOB M TEOPHM XMMHU: aTOMHO-MOJIEKYJISIPHOTO YYCHHS;
3aKOHOB COXpPAHEHMSI MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BEIECTB, ABOrajpo;
[lepuonnueckoro 3akona J[.MI. MenaeneeBa; TeOpun CTPOEHUS aTOMa M YYEHHUS] O CTPOEHUU
BEILIECTBA; TEOPUU BJIEKTPOIUTHUUECCKON JUCCOUMALINU U YYCHUS O XUMUYECKOW pEaKIINH;

® Hazvleamp:
— XUMHUYECKHUE IJIEMEHTHI,
— COEJIMHEHHUSI U3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BEILECTB;
— OpraHuYecKHe BEIIeCTBa Mo ux (popmysne: MeTaH, 3TaH, ITHJICH, alleTUJICH, METaHOJ, 3TAHO,
TIMUEPUH, YKCYCHAsi KUCJO0Ta, III0K03a, caxapo3a;

®  00bACHAMD:
— (u3MYECKUN CMBICI aTOMHOTO (TOPSIIKOBOTO) HOMEpa XUMHYECKOrO 3JIeMEHTa, HOMepa
rpynnsl ¥ nepuona B Ilepmonmueckor cucreme . M. MennpeneeBa, K KOTOPBIM JJIEMEHT
MIPUHAIJICHKNUT;
— 3aKOHOMEpPHOCTH HM3MEHEHHUsI CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B MpPEAEIaX MabIX
MEPUOJIOB U A-TPYIIM, a TaK)Ke CBOMCTB 00pa3yeMbIX UMHU BBICIITUX OKCHJIOB U THJIPOKCHIOB;
— CYIIHOCTb MPOIECCa DIEKTPOTUTHICCKON TUCCOIMAIINN U PEaKIIi HOHHOTO OOMEHa;

® Xapakmepuzoeamo:
— XHUMHYECKHE DJJEMEHTH (OT BOJOpOAAa JO KaJblMs) HAa OCHOBE WX TIIOJOXKEHUS B
[lepuoanueckoit cucteme xumudeckux snemeHToB J[. M. MenneneeBa u ocoOeHHOCTEH
CTPOEHUS UX ATOMOB;
— B3aMMOCBSI3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAMU HEOPTaHUYECKUX BEILIECTB;
— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEHIECTB (IIPOCTHIX BEIIECTB —
METaJUIOB ¥ HEMETAIJIOB, COSIMHEHUH — OKCHJIOB, KUCIIOT, OCHOBaHHH, aM()OTEPHBIX OKCHIOB
U TUJIPOKCUJIOB, COJICH);

® onpeoenamp:
— COCTaB BEIECTB MO ux Gopmynam;
— BAJICHTHOCTb M CTEIICHU OKHUCJICHHS 3JIEMEHTOB B COCAUHECHUH;
— BUJIbl XUMHYECKOU CBSI3U B COCIMHEHUSIX
— THUIbl KPUCTATNYECKUX PEIIETOK TBEPABIX BEIIECTB;
— IPUHAIEKHOCTD BELIECTB K ONPENCIEHHOMY KIIACCY COEAUHECHUN;
— THUIBI XUMUYECKUX PEAKIIHI;



— BO3MOXHOCTb IPOTEKAHUS peaKiii HOHHOTO OOMEHa;

® cocmagname:
— cxeMmbl cTpoeHust atoMoB TepBeix 20 anemenTtoB [lepuoamueckoit cucremsr . U.
Menneneena;
— (opmypl HEOPraHUYECKUX COSTUHEHUHN U3yYSHHBIX KJIACCOB;
— YpaBHEHHUsI XUMHUYECKUX PEAKIIMil, B TOM YUCJIE U OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX, C
MOMOIIBIO0 METOJIa SJIEKTPOHHOT0 OanaHca;

® pe3onacno odopawamsca:
C XUMHYECKOU TIOCYZI0H 1 T1a00paTOpHBIM 000pyI0BaHUEM;

®  NPo6OOUMb XUMUYECKUIL IKCREPUMEHM:
— MOATBEPKAAOIIMNN XUMUYECKUN COCTAB HEOPTAHUYECKUX COCIMHEHU;
— MOJTBEPXKAAOUIMN XUMHUUECKHE CBOMCTBA U3YUYECHHBIX KJIACCOB HEOPTAHMUECKUX BEILIECTB;
— 0 MOJIyYSHHIO, COOMPAHUIO M PACIIO3HABAHHIO ra3000pa3HBIX BEIIECTB (KHUCIOPO/a,
BOJIOPO/Jia, YTIIEKUCIIOro ra3a, aMMHaKa);
— TIO OTIpENEeNICHUIO XJIOPHI-, CyIb(ar-, KapOOHAT-WOHOB ¥ MOHA AMMOHHSI C TIOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUN;

®  GbIUUCIAMD:
— MacCOBYIO JIOJIF0 XUMHUYECKOT0 AJIeMEHTa 10 (opMyJie COSANHECHHUS,
— MAacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;
— Maccy OCHOBHOT'O BEIIECTBA 10 U3BECTHON MacCOBOM JIOJIM IIPUMECEH;
— 00BEMHYIO JI0JII0 KOMIIOHEHTA ra30BOM CMecH;
— KOJIMYECTBO BEIECTBA, 00BbEM MIIM MaccCy BEUIECTBA M0 KOJIMYECTBY BeIIeCTBa, 00BEMY WK
Macce peareHTOB, WM NPOAYKTOB PEAKIUU;

®  UCnoIb308amMb NPUOOPEMERHbIE 3HAHUA U YMEHUA 8 NPAKMUYUECKOU 0eAmMeTbHOCIU U

NO6CEOHEGHOI HCUSHU:

— ju1g 6e30macHOro oOpallleHus ¢ BEIeCTBaMU U MaTepuaiaMy B TOBCEAHEBHON KU3HU U
TPaMOTHOTO OKa3aHUs IEPBOM MOMOIIH MPU 0KOTaX KUCIOTAMH U IIEI0YaMU;
— JUTsl OOBSICHEHUS OTJICNBbHBIX (DAKTOB U MPUPOTHBIX SIBICHU;
— JUTsl KpUTUYECKOU OIIEHKH MH(OPMAIIMU O BEUIECTBAX, UCIOIb3YEMbIX B OBITY.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS

XapakTepu3oBaThb OCHOBHBIE METOJbl MO3HAHUSA XHUMHUYECKMX OOBEKTOB: HaOJro/eHHe,
U3MEepeHHe, IKCIIEPUMEHT, MOJIETMPOBAHHE.

pa3ianyaTh XUMHUYECKUE 0OBEKTHI (B CTaTHKE):

— XMMHUYECKHE IEMEHTHI U IPOCTHIE BEIIECTBA;

— METaJuIbl U HEMETAUIbl U XapaKTepU30BaTh OTHOCUTEIBHOCTD MPUHAIICKHOCTH TaKUX
00BEKTOB K TOW WJIM WHOM TPYIIIIE;

— OpraHU4ecKHe U HEOPraHU4eCKHe COeIMHEHUS;

— TUAPOKCUIBI (KUCIOPOACOAepKAIe KUCIOThI, OCHOBaHUS, aM(pOTEPHbIE TUAPOKCUIBI);

— OKCHJIBI HECOJIEOOPa3yIOIINE U COIe00pa3yroIue (KUCIOTHBIE, OCHOBHBIE, aM(POTEpHEIE);

— BAJIEHTHOCTB U CTENIEHb OKUCIICHUS;

— CHUCTEMaTHYeCKHUE U TPUBHAIbHbIE TEPMUHBI XUMUYECKON HOMEHKIIATYphI;

— 3HAKOBYIO CUCTEMY B XUMUH (3HaKU U (HOPMYIIbl, HHACKCH U KOA(PPHUIMEHTHI, CTPYKTYPHbIE
U MOJIEKYJIApHbIe (HOPMYIIBI, MOJEKYJISIpPHbIE U MOHHBIC YpaBHEHHS pEaKLU, MOJHBbIE U



COKpAIlICHHBIC MOHHBIE YPABHEHUS PEaKIU, TS PMOMOXUMHUIECKIE YPABHEHHUSI, 0003HAYCHIUS
CTEMEeHH OKUCJICHUS U 3apsiaa HoHA B POpMysie XUMUYECKOTO COeIMHEHU);

pasnuyaTh XUMHYECKUE OOBEKTHI (B TUHAMHUKE):
— (puzmveckyie U XUMUYECKUE CTOPOHBI ITPOLIECCOB PACTBOPEHUS U JUCCOLIMAIUY;
— OKHCJIHUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH U PEaKIIUi OOMEHa;
— CX€MBbI M YPaBHEHHUSI XUMUYECKHUX PEaKLIUi;

COOTHOCHUTB:
— 3K30T€PMUYECKUE PEAKLIUU U PEAKLIUU TOPEHUS;
— KaTaJuTU4ecKue U (epMEHTATUBHBIE PEAKIINH;
— METaJlJI, OCHOBHBIN OKCHJ], OCHOBaHUE, COJIb;
— HEMETaJlJl, KUCJIOTHBIA OKCHUJI, KUCJIOTA, COJIb;

— CTpPOCHHE aToMa, BHJ XMMHUYECKOH CBSI3W, THUIl KPUCTAJUTMUECKON PEMIETKH U (U3HUYECKUE
CBOMCTBA BEIIIECTBA;

— HaxO>KJCHHE AJIIEMEHTOB B IPUPOE U IPOMBILUICHHBIE CIIOCOOBI UX MOJIYUCHUS;

— HE0OXO0IMMOCTh XMMHUECKOT0 IIPOU3BOICTBA U TPeOOBaHMI K OXpaHe OKPYXKAIOIIeH cpe/ibl;
— HEOOXOAMMOCTh NMPUMEHEHHs] COBPEMEHHBIX BEIIECTB U MAaTEpPHAIOB U TPeOOBaHUS K
3I0pPOBBECOEPEIKEHUIO;

BBIJIBUTaTh U DKCIIEPUMEHTAIILHO MPOBEPSATh TUIOTE3bl O XMMUYECKHUX CBOMCTBaX BEIECTB Ha
OCHOBE HUX COCTaBa MU CTPOCHHUS M MNPUHAAICKHOCTH K OIpeAenéHHOMY Kiaccy (Tpyre)
BEIIIECTB;

MIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE WM BOCCTAHOBUTEIIbHBIC
CBOMCTBA C YYETOM CTEIIEHEN OKUCIICHUS JJIEMEHTOB,

BXOJSAIIMX B €ro COCTaB, a TaKXe MPOJAYKTOB COOTBETCTBYIOIIMX OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIINA;

COCTaBJISITh YPABHEHUS PEAKIUN C y4yaCTUEM TUIIMYHBIX OKHMCIUTEIEH M BOCCTAHOBHUTENIEH Ha
OCHOBE 2JIEKTPOHHOTO OajlaHca;

ONpEeNENsATh BO3MOXKHOCTh MPOTEKAHNUS XMUMHUUYECKUX PEAKIMII HA OCHOBE 3JIEKTPOXUMHUYECKOTO
pAla HamNpsDKEHUW METAIOB, psiia  DJIEKTPOOTPUIIATEIbHOCTH  HEMETaJUIOB,  TaOJHUIIbI
pacTBOPUMOCTH U YUETa YCIOBUN WX TPOBEJICHNUS;

MPOBOJIUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM:

— JJ1s1 BBIBOIA (POPMYJIBI COSTMHEHHS TI0O MACCOBBIM JIOJISIM 3JIEMEHTOB;

— M0 MPUTOTOBJIEHUIO PACTBOPA C UCHOJIB30BAaHUEM KPUCTAIIOTHAPATOB;

— T10 HAaXOJICHUIO JIOJIM BBIXO/A MPOAYKTA PEAKIIMHU IO OTHOIICHHUIO K TEOPETHUYECKHU
BO3MOKHOMY;

— C ucmoiab30BanueM npapuia ['eit-JIlroccaka 00 00bEMHBIX OTHOIICHHSX Ta30B;

— C UCIIOJIb30BAaHUEM TTOHSATUH «KMOJIbY», «KMMOJIbY, «IUCII0 ABOTaIpOY;

— 10 TEPMOXHUMHUYECKUM YPaBHEHUSIM PEaKIINH;

MPOBOANTH XUMHUYECKHI SKCTIEPUMEHT ¢ HEYKOCHUTEIHHBIM COOTIOICHIEM MTPABUI TEXHUKU
0e30MacHOCTH:

— TI0 YCTaHOBJICHUIO KaYE€CTBEHHOTO U KOJIMYECTBEHHOTO COCTAaBa COCTMHECHUS;

— TIpH BBITIOJTHEHUH HCCIICIOBATEIHCKOTO TTPOCKTA;

— B JIOMallTHUX yCIOBUSAX;
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UCTIOJIB30BaTh MPHOOPETEHHBIC KIIIOUEBBIE KOMIICTCHITUH JIsl BHITIOJTHEHUS TPOSKTOB M y4eOHO-
UCCIICIOBATEIIbCKUX 3a7ad 10 HW3YYEHHUIO CBOKWCTB, CIIOCOOOB MOJYYCHHS W PACIIO3HAHHS
BEIIICCTB;
OTpECNATh UCTOYHUKH XUMHUYECKOW HH(OpMAIMU, TMPEICTABIATh CHUCOK HH(POPMAIIMOHHBIX
pecypcoB, B TOM 4YHCJIE W HAa WHOCTPAHHOM SI3bIKE, TOTOBUTh WH(POPMAIMOHHBIA MPOIYKT W
NPE3EHTOBATH €T0;
O0OBEKTUBHO OIEHUBATh MH(DOPMAIMIO O BEHIECTBAX M XUMHUYECKUX IMPOIECCaX, KPUTHUECKU
OTHOCHTCS K TICEBJIOHAYYHOU MH(MOpMAIIHH, HETOOPOCOBECTHOW PEeKJIaMe B CPEACTBaX MacCOBOM
nHpopMmanuu;

®  C03/1aBaTh MOJICJIH U CXEMBI JUIS PEIICHHS yU4eOHBIX M MO3HABATEIBHBIX 3a/1a4.
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Conep:xxanme Kypca

9 knace
IloBTOpEeHUEe U 00001IEHHE CBEIeHHIT O Kypcy 8-To KJjacca.
Xumunueckue peakuuu ( 5 1)

bunapusie  coegunenus. Okcumpl  cojeoOpasylomue H  HecojieoOpa3yrolue.
I'mapoxcuabl: ocHOBaHMsL, aM(pOTepHbIe, KUCIOTHL. CpenHue, KUClIble, OCHOBHBIE COJIH.

O60061eHre cBeleHu 0 XUMUYECKUX peakuusax. Kinaccudukanus XuMHUUeCKUX peakiui
[0 Pa3JIMYHBIM OCHOBAaHUSIM: COCTaBYy M YHUCIy pEarupyromux W 00pa3yroluxcs BeLIeCTB,
TEIUIOBOMY 3(QdeKTy, HampaBlIEHUIO, HM3MEHEHHIO CTENEeHEH OKUCJICHHS  DJIEMEHTOB,
00pa3yIoIMX pearupyromme BemecTna, (haze, HCIoJIb30BaHUIO KaTaau3aTropa.

Ilonsatne o ckopocTH XHMMHUYECKOW peakuuu. DakTopbl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKMX pEeaKlMi: MPHUpOJa pearupyrollux BEIIECTB, MX KOHLEHTpalus, TeMIleparypa,
II01Ia/1b CONPUKOCHOBEHMSI, HaIMuue Katanuzaropa. Karamus.

JdemMoHCcTpaumu.

e (O3HaKOMIIEHHE C KOJUIEKIIUSIMU METANIOB U HEMETAJLIIOB.

e (O3HaKOMJIEHHUE C KOJUIEKIIMSIMU OKCUIIOB, KUCIIOT U COJIEH.

e 3aBHCUMOCTb CKOPOCTH XUMHUYECKOU PEaKLMK OT MPUPOJIbl pEarupyOIIUX BEIIECTB.

e 3aBUCUMOCTb CKOPOCTHM XHMMHYECKOM peakuud OT KOHILIEHTpallMU pearupyroumx

BEILIECTB.
e 3aBUCUMOCTb CKOPOCTH XUMHYECKOW peakuuud OT IUIOIAJU COIPUKOCHOBEHUS
pearupyromux BemecTB (KKUISIUN CION).

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEeaKIMK OT TEMIEPATyphl PEarupyroiux BEeIeCcTB.
JlabopaTopHbIe ONBITHI.
1. BzaumoeiicTBuEe aMMuaka v XJ0pOBOIOPO/IA.
2. Peakuust HeMTpanu3aium.
3. HaGmronenue temoBoro 3 dexra peakiiuy HelHTpanTu3anum.
4. BzanmoieiicTBre cepHOM KHCIOTHI ¢ okcuaom meau (I1).
5. PaznoxeHune nepokcuia BO0OPO/ia ¢ HOMOIIBIO KaTala3bl KapTodens
6. 3aBUCUMOCTH CKOPOCTH XHMUYECKON PEaKIK OT MIPUPO/IbI PEarupyIONINX BEIIECTB HA
pUMepe B3aUMOJIEHCTBUS PACTBOPOB THOCYJIb(aTa HATpuUs U Xjaopuaa 0apus, TuocynbdaTa
HATPHUS U COJISTHOM KHCIIOTHI.
7. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peakiy OT MPUPO/IbI METAJUIOB MPH UX
B3aMMOJICVCTBUH C COJITHOW KHUCIOTOM.
8. 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIIUK OT MIPUPOIBI KUCIIOT ITPH B3aUMOJICHCTBHU UX C
KEJIEe30M.
9. 3aBUCUMOCTH CKOPOCTH XHMUYECKON PEaKIUK OT TEMIIEPATYPHI.
10.3aBUCHMOCTBE CKOPOCTH XMMUYECKON PEAKIIUU OT KOHIEHTPALUH.
11. 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKLUH OT IJIONIA I COPUKOCHOBEHHUS
pearupyrouux BeIEeCTB.
12. 3aBUCUMOCTBH CKOPOCTH XUMUYECKOH peakiy OT KaTaau3aTopa.
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Xumuyeckue peakuuu B pacropax (10 u)

[TonsiTne 00 SIEKTPOIUTHYECKON JUCCOLUMAIUHN. DJIEKTPOIUTHl U HEIIEKTPOIHUTHI.
MexanusMm  qucconuanui  AJIEKTPOJIUTOB C  pa3jiuyHbIM — xapakTtepoM cBs3u. (CreneHb
ANEKTPONUTHYECKOM nuccounanuu. CUIbHBIE U C1a0ble AIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPHM DJICKTPOIUTHUECKOW nuccormanuu. Kraccudukanms
MOHOB M UX CBoOicTBa. KHCIIOTHI, OCHOBaHHUS U CONMM KakK 3JEKTPONUTHL. VX knmaccudukanus u
JUCCOLUALUS.

OO0mue XUMHYECKHE CBOICTBa  KHUCIOT: HM3MEHEHHE OKpPacKd HHIMKATOPOB,
B3aUMOJICMCTBUE C METAUIaMH, OKCHUJAAMM M TUAPOKCHIAMH METAUIOB U COJISIMH.
MonekynspHble U HOHHBIE (TIOJHBIE U COKPAIIEHHBIE) YpaBHEHUS peakiuil. XUMUYECKUN CMBICIT
COKpAIlICHHBIX YPAaBHCHUH. YCIIOBHUS NPOTEKAHMs PEAKLUNA MEXKIY JJIEKTPOJMTAMM 0 KOHLA.
Psn aktuBHOCTH METaJIOB.

OO0mue XMMUYECKHE CBOWCTBA INEJIOYEi: B3aMMOJAEWCTBHUE C KHUCIOTaMH, OKCHUIAMH
HEMeTaJUIoB, cojsMu. OOmMe XHUMHYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHHUI:
B3aUMO/ICHCTBUE C KUCIOTAMH, PA3JI0KEHUE MPU HarpeBaHUU.

OOmue XWMHUYECKHE CBOWCTBAa CpPEJHUX CONIEH: B3aMMOJAEWCTBHE C KHUCIOTaMH,
11eJI04aMu, COJSIMU U MeTajulaMu. B3anumoaencTBre KUCIBIX COJIEH CO IIETOUYaMU.

I'unponus, kak 0OMEHHOE B3aUMOJIEHCTBUE COJEH ¢ BOAOW. ['Maponu3 coiu CUIBLHOTO
OCHOBaHUS U cl1adoi KUCIOTHL. ['uaponn3 conu c1aboro OCHOBaHUS U CUJIbHON kucnoThl. [llkana
pH.

CBoiicTBa KHUCIOT, OCHOBAHUN, OKCUJIOB U COJIEM B CBETE TEOPUU DIEKTPOIUTHUECKOMN
JUCCOLMALMU U OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMMN.

JleMoHCTpAaLUK.
e licnbiTaHue BEIIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOJAHOCTh
e 3aBHCHMOCTb 3JEKTPOIPOBOAHOCTH YKCYCHON KHUCIIOTHI OT KOHIICHTPALUH.
e J[BI)KEHHE OKpALIEHHBIX HOHOB B JIEKTPUYECKOM T10JIE
e Omnpenenenne xapakrepa Cpesibl B pacTBOpax COJIEH.
JlabopaTopHble ONBITHI.
13. Inccoumanust cadbIX IEKTPOIUTOB HA IPUMEPE YKCYCHOU KHCIIOTHI.
14. I3meHeHne OKpacky HHAUKATOPOB B KUCIOTHOM cpeJie.
15.Peaknuus HeWTpanu3aluy pacTBOPA METOUYH PA3TUUYHBIMU KUCIOTAMHU.
16. INomyuenne ruapokcuaa meau(Il) u ero B3anMoAecTBIE ¢ pa3TUIHBIMA KUCIIOTAMHU.
17. B3anmoelicTBre CHIIBHBIX KUCIIOT ¢ okcuaoM meau(1l).
18-20. B3anMmoeiicTBHE KUCIOT ¢ METaIIIaMH.
21. KayecTBeHHast peakius Ha KapOOHAT-HOH.
22. Tlomy4yenne cTynHs KPEMHUEBOW KHUCIIOTHI.
23. KauecTBeHHast peakiysi Ha XJIOPUI- WIN CyJb(aT-HOHBI
24. VI3mMeHeHre OKpacku HHIMKATOPOB B IIEIOYHON Cpe/Ie.
25. BzaumoselicTBre 1IeTI04Yel ¢ YTIASKUCIBIM Ta30M.
26. KauecTBeHHast peakiys Ha KATHOH aMMOHHUSI.
27-28. IMonyuenne ruapokcuaa meau(Il) u ero paznoxeHue.
29. B3zaumoelicTBre KapOOHATOB C KUCIIOTaMH.
30. [Tomyuyenue rugpokcuaa xxenesa(lll).
31. BzaumopeiicTBue xene3a ¢ pactBopom cyibdara meau(Il)
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IIpakTnyeckne padoTbl
1. CBolicTBa KUCIOT, OCHOBAaHUU, OKCHJIOB M COJIEH B CBETE TEOPUH JIEKTPOIUTHIECKOU
JUCCOLMALMU U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKLUM

Hemera/uibl 1 MX coequneHus (25 )

CrpoeHue aToMOB HEMETaUIOB U uX mosnoxeHue B llepuommueckoit cucreme. Psn
3JIEKTPOOTPULATENBHOCTH. KpucTamummueckue pemeéTkdn HEMETaUIOB — IPOCThIX BELIECTB.
Amnotponus u e€ npuuuHbl. Puznyeckue cBoiicTBa HeMeTauioB. O0IIMe XMMUYECKHE CBOKWCTBA
HEMETAJIIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l'asiorensl, crpoeHue HX aroMOB M MOJIEKyJ. Du3snyeckue U XUMUYECKHE CBOMCTBA
raJIOr€HOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJIor€HOB B 3aBUCUMOCTH OT UX ITOJIOKEHUS
B [lepuoanueckoil cucreme. HaxoxxaeHue rajioreHoB B MPUPOJIE U UX MOJydeHHE. 3HAUCHUE U
IIPUMEHEHHNE TaJIOT€HOB.

['ajsloreHOBOIOPOJBI M COOTBETCTBYIOIIME MM  KHUCJIOTBHI: IUIABUKOBas, COJIAHAS,
OpomoBogopoHas, uomoBogopoaHas. ['amorenuapl. KauecTBeHHBIE peakIMM Ha TaJOTCHU/I-
noHbl. [I[puMeHeHne coeIMHEHNH TaJlOTeHOB U UX OMOJIOTUYECKas POJIb.

O6bmas xapakrepuctuka 3nemMeHToB VI A — rpynmel. Cepa B pupoje U €€ NoayyeHHe.
AmioTponHble MOAM(UKAIMM Cepbl U KX CBOWCTBA. XUMHUYECKHE CBOWCTBAa cepbl U €&
IIPUMEHEHUE.

CepoBoZOpOJI: CTpOEHHE MOJIEKYNbI, (U3MYECKHUEe U XUMUYECKHE, TIOIy4eHHEe U
3naueHue. CepoBoiopoanas kucnora. Cynbduasl u ux 3HaueHue. JIroMuHOpOpHI.

Oxcup cepri(1V), ceprucrast kucinora, cynbGuThl. KauecTBeHHas peakmusi Ha CYyIbPUT-
HOH.

Oxcun cepol(VI), cepnas kwucnora, cynbdarel. Kpucrammoruaparsl. KauecTBeHHas
peakius Ha cyinb(haT-uoH.

Cepnas Kuca0Ta — CHIIBHBIN 351eKTpoauT. CBoicTBa pa30aBiIeHHON CEPHON KHCIIOTHI, KaK
TUMIUYHON KHUCIIOTHI: B3aUMOJEWCTBHE C METalJIaMH, OCHOBHBIMU M aM(OTEPHBIMH OKCHUIAMH,
OCHOBaHHUSMHU M aM(OTEPHBIMH THAPOKCUAAMHU, coisiMu. KauecTBeHHas peakuus Ha cynbdar-
WOH.

OO0mas XxapakTepuCTHUKa AJIEMEHTOB VA TpymIbl. A30T, CTPOGHUE aToMa U MOJIEKYIBL.
®uznyeckue M XMMHUYECKHME CBOWCTBA M IPUMEHEHHE a30Ta. A30T B MPHUPOAE U €ro
Ouosiornueckasi poJb.

AMMUak, cTpoeHue MOJIEKYJIbl U pU3NYeCKUe CBOMCTBA. AMMUAaYHas BOJa, HAIIATBIPHBIN
CIUPT, THApPAT aMMuaka. JlOHOPHO-aKIENTOPHBIA MEXaHW3M O0pa30BaHUS KAaTHOHA aMMOHUSL.
BoccranoBurenbHuble cBoiicTBa ammuaka. Coiau aMMOHUS U UX npuMmeHeHue. KauecTBeHHast
peakiys Ha KaTHOH AMMOHHMSL.

Oxcupl a30Ta: HecoyieoOpasyrolIie U KUCIOTHBIE. A30THUCTash KUCIOTa M HUTPUTHI.
A30THas KUCJI0Ta, € MoJyuyeHue u cBorcTBa. Hutpartsl.

®dochop, crpoenne aroma u amnorponus. Pochuasl. Dochun. Oxcupn docdopa(V) u
oprodochopnas kucnora. Docdartel. DochopHbie ynooperus. THCeKTHITIIBL.

OObmiast xapaktepucTtuka 3meMeHToB |V A- rpymnmbl: 0cCOOGHHOCTH CTPOEHHS aTOMOB,
IIPOCTBIX BEIIECTB U COSAMHEHMM B 3aBUCHUMOCTH OT MOJIOXKEHUS 31eMeHTOB B [leprognueckoit
cucreMe. Yriaepod. AIIoTponHble MOIU(pUKAIUK: anMa3, rpadpuT. AMOpHBINA yriepoa u ero
copra: caXa, AaKTUBHUPOBAHHBIA Yrojib. ApncopOmus. XWMHUYECKHE CBOWCTBAa yrjepoja.
Kokcoxnmuueckoe mpou3BOACTBO U €0 MpOoAyKIus. KapOoumpl.
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Oxkcun yrnepoaa(ll): crpoenwe MoJyieKynbl, MOJy4deHHE U €ro cBoicTBa. OKcup
yraepona(lV): ctpoenune Monexylbl, MOJy4Y€HHE M €ro CBOMCTBA. YronbHas kuciora. Conu
YrOJIbHOW KUCIIOTHI: KapOOHATHI U THApOKapOoHaThl. TexHn4yeckas 1 MUIeBast Coa.

Heoprannueckne M OpraHM4ecKue BEIECTBA. YIJIEBOJOPOIbl. XHUMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEIIECTB, KaK MOPSIOK COCAUHEHHS ATOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

MeraHn, 3TaH, Kak IpeJesIbHbIE YIIEBOJOPOAbl. DTUJIEH U ALlETUJIEH, KaK HENPE/EIIbHbIE
(HeHachllLleHHBIE) yraeBoaopoasl. ['opeHue yrieBogoponoB. KadecTBeHHblE peakuuu Ha
HENpPEeeNbHbIE COSAUHEHN.

OTWIOBBIA CHOUPT, €ro IOJIydeHHe, IPUMEHEHHEe U (PU3MOJIOTHYECKOe JIeHCTBHE.
TpexaroMHubIil civpT rauuepud. KadecTBeHHas peakius Ha MHOTOATOMHBIE CIIUPTHI. Y KCYCHas
— MPeICTaBUTENb KJIacCa KAPOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictsa. Kpemuuii B npupoge. CHmMuuasl U CHIIaH.
Oxkcun kpemuusi(IV). Kpemuuesas kuciora u e€ comnu.

[IpousBoacTBo crexkna W neMmeHta. IIpoayknus CHUIMKATHOM IMPOMBIIIJIEHHOCTH:
ONITHYECKOE BOJIOKHO, Kepamuka, papdop, dhasHac. Onruueckoe BOJIOKHO.

Hemerannsl B npupoge. @PpakiuoHHas MEPEroHKa >KUJIKOIO BO3AyXa, Kak CHocod
MOJYy4YEeHUs1 KHUCIIopoja, as3ora, aproHa. [lomydenme Qocdopa, KpemHus, XJjopa, HOJA.
DIEKTPOIN3 PACTBOPOB.

[lonyueHne cepHOM KHCIOTBL: CBIPbE, XHUMHU3M, TEXHOJIOIMYECKas CXeMa, METOA
KHUIIALIETO €105, IPUHIMIIBI TeII000MeHa, MPOTUBOTOKA U HUpKY siuuu. Oneym. [IpousBoacTso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHUECKAs CXEMA.

JdeMoHcTpamun

e Koieknuus HEMETAIUIOB.

e Mojenu KpUCTAIIIMYECKUX PEIIETOK HEMETAJIJIOB: aTOMHBIE U MOJIEKYJISIDHBIE.
e (O30HATOP U IPUHLHUIIEI €0 PAOOTHI.

e ['opeHue HEMETAIUIOB — MIPOCTHIX BEIIECTB: cepbl, Pochopa, APeBeCHOro YIs.
e (OO0pa3ipl raoreHoB — MPOCTHIX BELIECTB.

e B3anMoaeincTBre raloreHoB ¢ METaNIaMH.

e BriTecHeHue xjopa OpOMOM MITM MOJ1a U3 PaCTBOPOB UX COJeH

e Koseknuust NpupoaHbIX COETUHEHUH XII0pa.

e BsanmMopeincTsue cepsl ¢ METaLIAMH.

e ['opeHue cepsl B KUCIOPOJE

e Komrekuus cynbHUIHBIX PYI.

e KauyecTBeHHas peakius Ha CyIbQUa-HOH

e (OO0eclBeuynBaHUE OKPAIIEHHBIX TKAHEH U IIBETOB CEPHUCTBIM T'a30M.

e B3anMopeicTBre KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEBIO.

e  OOyrnuBaHHE OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHOMN CEPHOM KUCIOTOM.
e Jlmarpamma «CocTtaB BO3ayxa»

e BuneodparmenTsl u cnaisl «lITnubn 6azaps»

e Jlomyuenue, coOMpaHue U paclo3HaBaHUE aMMHaKa

e PaznoxxeHue OuxpomaTa aMMOHHUS

e BsanMopeincTBre KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIBIO

e ['openue 4€pHOro nmopoxa

e PasnokeHue HUTpaTa KaJlvsl U TOPEHUE JPEBECHOIO YrojibKa B HEM
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e OOpa3ibl NpUPOAHBIX coeauHenuit pocdopa.
e Topenue pochopa Ha BO3AYXE U B KUCIOPOJIE.
o [lomyuenue 6enoro ¢ocdopa v UCIILITAHUE €T0 CBOWCTB
e Komnekuus «O6pa3ibl NpUPOJAHBIX COCTUHEHUN YTIAEPOIa»
e [loptper H. 1. 3enunckoro. [lornoiienne akTHBUPOBAaHHBIM YIJIEM PaCTBOPEHHBIX
BELIECTB UJIM a30B.
e  YCTpOMCTBO NPOTHBOTA3a
e Mojenu MoJIeKyll MeTaHa, 3TaHa, STUICHA U alleTUIICHA.
e BzaumopeiicTBue THIIEHA C OPOMHOI BOJOW U pacCTBOPOM IEpMAaHraHATa KaJHs.
e OOmme XuMHYECKUE CBOICTBA KUCIIOT HA IPUMEPE YKCYCHON KUCIIOTHI
e KauecTBeHHas peakuys HA MHOTOATOMHBIE CIIUPTHI
e Komnekuusa «O0pa3ipl IPUPOJHBIX COEIUHEHUIN KPEMHUS
e Komnekuus crekiia, KepaMUKH, LIEMEHTA U U3/1€TIUI U3 HUX
e Komnekuus NpoAyKIUY CHIIMKAaTHON IPOMBIIIEHHOCTH
e Buneodparments! u cinaiipl « Ipon3BoaCTBO CTEKIA U IEMEHTA
e  Komnekuus «IIpupoHbie COEAMHEHNS] HEMETAIIIIOB)
e Buneodparments! u cnaiiapl «@pakiuoHHAs IEPETOHKA YKUIKOTO BO3yXa»
e Bugaeodparmentst u crhaiinel «[lomyueHwe Bomopoaa, KHCIOpOAa U TallOTEHOB
AIEKTPOIUTUYECKUM CIIOCOOOM)
e Mogenu anmnapaToB JJis IPOU3BOACTBA CEPHON KUCIIOTBHI.
e  Moyeib KUISIIETO CIIOS.
e Mogenb KOJOHHBI CHHTE3a aMMHAKa.
e Buneodparments! u cnaiiipl «I Ipou3BoACTBO CEPHOM KUCIOTHD
e BuneodparmenTsl u ciaiiapl «I[por3BoICTBO aMMHUaKa»
o Komnekuus «CpIpb€ 1715 TOTYyYEHUS] CEPHOM KHCIOThI»
JlabopaTropHbie ONBITHI
32-33. PacniozHaBaHue TaJOreHUI-HOHOB
34-35. KauecTBeHHBIE peakIiy Ha CyIb(aT-nOHBI
36. KauecTBeHHas peakiys Ha KaTHOH aMMOHUS
37. XuMu4eckre cBOMCTBa a30THOM KUCIIOTHI, KaK 3JEKTPOJIUTA
38. KauecTBeHHbIe peakiuu Ha pocdar-ruoH
39. [NomyueHne U cBOICTBA yrodbHON KHCIOTHL. KauecTBeHHAs peakins Ha KapOOHAT-HOH
40. IIporyckaHue YIIeKUCIIOTO ra3a Yepe3 pacTBOp CHIIMKATa HATPHS
IIpakTHyeckune padorTsl
2. VI3yyeHue CBOMCTB CONISTHOW KUCIIOTHI
3. N3yueHne CBOWCTB CEPHOM KHCIOTHI
4. ITony4yeHrne aMMuaKa 1 U3yuyeHHe ero CBOMcTB
5. IlonydeHue yriaekuciaoro ra3a u U3y4eHUe ero CBOMCTB
Metasibl ¥ ux coequHeHus (17 4)
ITonoxenue metaiuioB B Ilepuonnueckoin cucreMe xumudeckux diaeMeHToB Jl. M. Menneneesa,
CTPOEHHE UX aTOMOB M KpUCTAJJIOB. MeTajuinueckas CBsI3b U METaJNIn4YecKasi KpUCTalIndecKas
pemérka. PuU3NUeCKUe CBOMCTBA METAJJIOB: JJIEKTPO- MU TEIJIONPOBOJHOCTH, OTpaXkaroIiast
CHOCOOHOCTB, MIACTUYHOCTh. CIutaBbl YEpHBIE U LIBETHBIC.
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Mertannel Kak BOCCTAHOBMTENW. OJIEKTPOXMMHUYECKHM psj HanpspkeHHd. BsaumopeiictBue
METAJVIOB ¢ HEMETAJUIAMH, OKCUIAMH, KUCIOTAMHU, COJISIMU. AJTFOMUHOTEPMHS.
Okcuapl M TUOPOKCHIBI IIEJIOYHBIX METAJUIOB, MX IIOJYy4YEHHE, CBOMICTBA, IHPUMEHEHHUE.
BaxkHelinye coiau MENOYHbIX METAUIOB, UX 3HAYEHHUE B )KMBOM U HEKMBOW MPUPOJIE U B )KU3HU
YeJ0BeKa.
Okcuabl W TUAPOKCUABI IIEIOYHO3EMEIbHBIX METAUIOB, HX IIOJIy4eHUE, CBOMCTBA U
npuMeHeHne. BaxHenmme conu HiEN0YHO-3€MENbHBIX METAJIOB, MX 3HAUEHHE B IPUPOAE U
XKHU3HH yenoBeka. KapOoHaTel U ruApokapOOHATHI KaJbIHSL.
JKéctrkocTh BOJBI: BpeMeHHass M MocTosiHHAas. CrocoObl YCTpaHEHUsS BPEMEHHOH KECTKOCTH.
CrniocoObl ycTpaHeHHS TOCTOSIHHOM KECTKOCTU. VIOHUTHI.
CoenuHeHNs aTIOMUHUS B IPUPOJie. XUMHUECKUE CBOMCTBA amtoMUHHSL. OCOOCHHOCTH OKCHIa U
THJIPOKCUA ATFOMUHUS KaKk aM(OTEpPHBIX COeAMHEHUH. BaxHelme conu amoMuHus (XJIOpU,
cynbdar).
OcoOenHoctu cTpoeHHs aroma xene3za. JKeme3o B mpupoie. Baxueilmme pyabl >kenesa.
[Tomyuenue uyryna u cranu. Oxcuasl u ruapokcuasl xenesa(ll) u (I). Conu xeneza(1l) u (I1I).
OO6HapyxeHre MOHOB KaTHOHOB >Kele3a B pacTBOpe. 3HaYeHHe coeluHeHui xeneza. Kopposus
XUMHUYECKAsl U AJIEKTPOXUMUYECKas. 3alUTa METAJIJIOB OT KOPPO3HH.
Mertannsl B mpupoje: B cBOOOJHOM BuAE U B BuAe coequHeHuil. lloHsATue o Merammypruu.
YUépnas u LIBETHAs METaJULypIHsl. IInpomeramnyprus, TUAPOMETAJUTYPIHs,
anekTpomerautyprusi. JlomenHelii mpouecc. IlepepaboTka dYyryHa B cTaib. ODJEKTPOJIU3
pacriaBoB.
JleMoOHCTpaLuu

e BzauMojelcTBUE HATPUS, JTUTHS U KaJbLHS C BOJOM.

e ['opeHune HaTpUs, MarHus U XeJje3a B KUCIOPOJE.

e Bcmbllka TEPMUTHON CMECH.

e BsanMopaeincTsue CMeCH IOPOLIKOB CEPhI U KENE3a, IUHKA U CEPBI.

e BzammojeiicTBHE aTIOMHUHUS C KUCIIOTaMH, II[SJIOYaMK B BOJIOMA.

e BsauMozeicTBuUE XKelle3a U MEIU C XJIOPOM.

e BzauMopelcTBue MEAU C KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KUCIOTOM

(pa30aBieHHON U KOHLIEHTPUPOBAHHOM).

e Oxpacka mj1aMeHu COeAMHEHUSIMU LIEJIOYHBIX METAJIJIOB

e Okpacka IIaMEeHH COEAMHEHUAMHU METOYHO3EMETbHBIX METAJIOB

e [ ameHune M3BECTH BOJIOM.

e [lonmyuyeHue :kE€CTKOM BOJBI B3aUMOJEHCTBUEM YIIIEKUCIIOTO ¢ U3BECTKOBOM BOJIOM.

e VYcrpaHeHUE BPEMEHHOM )KECTKOCTH KUTISTYEHUEM U T0OaBKOU COJIBI.

e VcTpaHeHHE MOCTOSHHON KECTKOCTU JOOABKOM COMBI.

e HoHUTHI ¥ IPUHIUT X JEHCTBUS (BUIEO(PATrMEHT).

e Kosneknuus mpupoIHbIX COETUHEHUN ATFOMUHUS.

e Buneodparments! u cnaiiibl «OKCHI ATIOMUHUS U €70 MOIU(DUKAITAI.

e [lomyuenue amdpoTepHOro ruIpoOKCcHIa ATFOMUHUS U UCCIIEI0BAHNE €T0 CBONCTB

e Komnekuus «XuMHUUECKHE UCTOYHUKH TOKa)

e Pe3ynpTarsl JJIUMTEIBHOIO KCIEPUMEHTA M0 U3YYEHUIO KOPPO3UU CTAIBHBIX U3JEIUN B

3aBUCUMOCTH OT YCIIOBHI MPOLECCOB
e Boccranosnenue meau u3 okcuaa meau(1l) Bomopoaom



17

e BuneodparmenTs! u cnaiiasl « [ Ipon3BOACTBO YyryHa v CTATN»
e BuneodparmeHTsl u cnaisl «M3nenus U3 4yryna u CTajim
e Buneodparments! u ciaiisl «I [poM3BOACTBO ATFOMHHHUS

JlaGopaTopHbIe ONBITHI

41. B3zaumoaeicTBue xernesa ¢ pactBopoM cyibdara menu(Il)

42. TlomyueHne U3BECTKOBOM BOJIBbI M OTIBITHI C HEH

43. Tlonyuenue ruapokcuaos xenesa(ll) u (III)

44 KayecTBEHHbIE pEeaKI[MU HAa KATHUOHBI JKeJe3a

IIpakTuyeckue padoTsl

6. JKE€cTkoCTb BOJIBI M CIIOCOOBI €€ YCTpaHEHHS

7. Pelienue sKkCcriepuMEHTANIbHBIX 3aa4 1o TeMe «MeTaib

XHMHUS M OKpYxKawas cpena (2 1)

Crpoenue 3emiu: sapo, MaHTHs, 3€MHasg Kopa, MX XMMHUYeckuil coctaB. Jlutocdepa u eé
xumuueckuii cocraB. Munepansl. Pyzabl. Ocanounsle mnopoabsl. llose3Hble uckomaemsle.
XuMuyeckuit coctaB ruipochepbl. XMMHUUECKHUM COCTaB aTMOC(EPHI.
VICTOYHMKM XUMMUYECKOTO 3arpsi3HEHUs OKpYyKawoledl cpeapl. [100anbHbIE 3KOJIOrMUYECKUE
npoOjeMbl YeloBeuecTBa: HApHUKOBBIA 3((EKT, KHUCIOTHBIE [IOKIH, O30HOBBIE JbIPHI.
MexayHapolHOE€ COTPYJHMUYECTBO B OOJIACTH OXpaHbl OKpY’Karolled cpeibl OT XMMHUYECKOIo
3arpsi3sHEHUs. «3eIEHas XUMU».
MapkupoBKa YNaKOBOYHBIX MAaTEpUaAlOB, 3JEKTPOHUKU M OBITOBOW TEXHHKH, HPOIYKTOB
MATAHUS, STUKETOK 10 YXOJy 38 OJCKIOM.
JleMoHCTpan U

e Buneodparments! u cnaiinpl «CTpoeHne 3eMiu U € XUMUYECKUN COCTaB»

e Komnekuys MUHEPAIOB U TOPHBIX MTOPOJ

e  Komreknus «Pynbpl meTamios»

e BuneodparmeHTsl U cnaiiipl «l 100anbHbIE SKOJOTHUYECKHE TPOOIEMBI YETI0BEUECTBAY

e BuneodparMeHTs U Clali/bl O CTENEHH IKOJIOTHUECKOM YMCTOThI TOBapa
JlabopaTopHBbIe ONBITHI
45. N3ydeHue rpaHuTa
46. M3yyeHue MapKHUPOBOK PA3JIMYHBIX BUI0B IPOMBIIIUIEHHBIX U MPOJOBOJILCTBEHHBIX TOBAPOB

O0001meHue 3HAHUI 10 XMMHH 32 KypC OCHOBHOM 11K0JbI. [Toaroroka k OCHOBHOMY

rocy1apcTBeHHOMY 3K3aMeHy (74)

CtpoeHue aromMa B COOTBETCTBHHM C IOJOKEHHEM XMMHYECKOro 3yieMeHTa B [lepuoamueckoit
cucreme. CTpOEHHE BEIIECTBA: XMMHUYECKAsl CBSI3b U KPUCTAIUIMYECKHUE PEIIETKH. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMH NPOCTHIX BEUIECTB (METAIJIOB, HEMETAIJIOB, OJaropoIHbIX
ra3oB) OT IOJOKEHUs ieMeHTOB B llepuoaunueckoit cucreme. THUNOIOTMS HEOPraHMUYECKUX
BELIECTB, JEJIEHNE UX Ha Kiacchl U rpyninsl. [Ipencrasurenn.
[Ipu3Haky u yclioBHs NPOTEKaHUS XUMHUYECKUX peakuui. THIIOIOrns XuMUYECKUX PEaKIUi 110
Pa3IMYHBIM OCHOBaHHUSM. Peaknuu HOHHOT'O oOmeHa. OKHCIIUTENLHO-
BOCCTAHOBUTENIbHBIE PEAKIUU. XHUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB. XapaKTepHBIE
XUMHUYECKHE CBOWCTBA COJICOOPA3YIOMIMX OKCHUIIOB, THUIPOKCHUIOB (OCHOBaHWM, KHCIOT |
aM(OTEPHBIX TUIPOKCHJIOB), COJICH.



Conep:xxanue TeM y4eOHOI0 Kypca XUMHH B 9 Ki1acce
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Ne YacoB mo | Yacos 1o N3 Hux
m\n | HaumenoBanue Temsl aBTOPCKOM | paboueit [IpakTruueckue KonTponbHbIe
porpaMMe | mporpamme paboTsI paboThl
1 [ToBTOpEHHE U ) S)
000011IeH1E CBENCHUNI
o Kypcy 8-ro kiacca.
XUMUYECKUE PeaKuu
2 | XUMHYECKHE PEaKIUU B 10 10 1 1
pacTBopax
JIEKTPOIIUTOB
3 | Hemeramisl u ux 25 25 4 1
COCITUHEHUS
4 | MeTajuisl ¥ HX 17 17 2 1
COCITMHEHUS
5 | XuMus 1 OKpyKaromas 2 2
cpena
6 | O6o0meHue 3HaAHMI 110 7 7
XUMHH 32 KypC
OCHOBHOM ILIKOJIBI.
ITogroroska k
OcHoBHOMY
roCy/1apCTBEHHOMY
9K3aMEHY
pe3epB 4 4
HUTOI' O 70 70 7 3
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IIpumepHoe TemaTH4YecKkoe MiannpoBanue 9 kiacca (2 4 B Heento, Bcero 70, u3 HUX 4 4 — pe3epBHOE BpeMsi).

No No Martamo [[latra [Tema ypoka OcHOBHOE coJep)KaHUE YpOKa XapakTepuCcTUKa OCHOBHBIX BUJIOB JiesiTenbHOCTH|JoManiHee
ypoKa [ypoka [[JIaHy |10 oOy4Jaronuxcs (Ha ypoBHE YUCOHBIX ACHCTBUIN) [3aaHUE
n/m B TEeMe daxty
IMoBTOpeHue 0 06001IeHNE CBeeHUIT 0 Kypcey 8 kiacca. Xumuueckue peaknu (5 1)
1 1 1 Knaccudukanus bunaphbie coequHeHus. OKCHUIbI XapakTepu30BaTh OKCUIbI, THIPOKCH/IBI §1, Ne7,8
Heens HEOPraHUYECKUX coneoOpa3ymolre 1 HecoeoOpazyomue. |(0OcHOBaHMs, aM(DOTEPHbIE THAPOKCUBI,
BEIIECTB M UX ['MapOoKCUABI: OCHOBAHUS, aM(pOTEPHBIEC,  (KHCIOPOICOACPIKAIINE KUCIOTHI) U COJIH IO
HOMEHKJIaTypa kucnoTel. CpeHue, KUCIIbIe, OCHOBHBIE IUIaHY: COCTaB, CIOCOObI 00pa30BaHUs HA3BAHUIA,
COJIH. XapaKTepHbIE CBOWCTBA U TIOITyYCHHE.
[emoncmpayuu. O3HaAKOMIICHHUE C KnaccudunupoBars OKCUABI, TUAPOKCUIBI
KOJUICKIMSIMA METAJUIOB M HEMETAJUIOB.  ((OCHOBaHMSA, aM(OTEpHBIE TUIAPOKCHIBI,
O3HaKkOMJICHHE C KOJUIEKIUAMU OKCUOB, |[KUCIOPOJCOIEPIKaIIIe KUCIOTHI) U COJIU IO
KHUCJIOT U COJIeH Pa3TMYHBIM MTPHU3HAKAM.
YMeTh NOATBEPK/1aTh XapaKTEPUCTUKY
OTZIEIIBbHBIX NPEICTABUTENEH KIACCOB
HEOPraHMYECKUX BEIECTB YPaBHEHUSIMU
COOTBETCTBYIOIIMX PEAKIIMIA.
PackpbIBaTh B3aMMOCBSI3b MEXKIY KJIacCaMU
HEOPTaHUYECKUX COCTMHEHNM, KaK
eHETHYECKYIO
2-3 2-3 2 Knaccudukanus O000I11IeHIE CBEAECHUN 0 XUMHUUYECKUX OOBACHATD TOHATHUS «XUMUYECKAS PEAKIIHSY, §2, Ne 6,7
HeJes XUMHUYECKHUX peaknuil [peakiusax. Kinaccuukarus XuUMUIeCKuX  [«PEaKIIMHA COCIUHEHUN», «PEaKINH
M0 Pa3JInYHBIM peakiuii o pa3IMYHBIM OCHOBAHUSM: Pa3I0KEHUN», «PEeaKluu 0OMEHa, «peakuu Ne 8,9

OCHOBaHUAM

COCTaBY M YUCITY PEarHpYyIOIIHX U
00pa3yroIMUXCs BEIIECTB, TETIOBOMY
b dexTy, HampaBIeHUIO, H3MEHEHHIO
CTETIeHeW OKUCIICHUS IEMEHTOB,

00pa3yoIIMX pearupyroline BEIecTBa,
(a3ze, UCMOIB30BAHUIO KATAIN3aTOPA.

3aMENICHUS», «PEAKIINN HEHTpaTH3AIuN»,
«AK30TEPMUYECKHE PEAKLIUNY,
«OHJIOTEPMHUYECKHE PEAKITUN», «OOpaTUMBbIC
pEeaKIuny, KHEOOPATUMBIE PEAKITUNY,
«OKHUCJIMTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUN,
«TOMOTEHHBIE PEAKIIUNY», «T€TEPOTCHHbIC
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Vlabopamopmvie onvimul.

1. BzaumopeiicTBue ammuaka u
XJIOPOBOAOPOJA.

2. Peakuust HelTpanu3aiuu.

3. Habmonenue TeroBoro 3¢ dexra
pEaKUUK HEUTPATU3ALINH.
4. B3anmoielicTBHE CEpHOM KHUCIOTHI C
okcugom meau(Il).

5. Paznoxxenue nepokcuaa Bogoposa ¢
MOMOIIBIO KaTana3bl KapTodes

PEAKIUN», «KATATUTUICCKUE PEAKITUNY,
«HEKATATMTUYECKUE PEAKIIMNY, «TETIOBON

A HEKT XUMUYECKON PEaKITHI.
KnaccudunupoBaTh XUMAYECKHE PEAKIIUU 110
Pa3TUYIHBIM OCHOBAHHMSIM.

OnpenensTb OKUCIUTENb U BOCCTAHOBHUTEIb,
[POIIECCHl OKUCIICHHS U BOCCTAHOBJICHUSI.
HaOmroath ¥ ONMCHIBATh PEAKIIMUA MEXKITY
BEII[ECTBAMHU C ITOMOIIBIO PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMHUHU

45

45

3
Hezens

[lonsTHE O CKOpOCTH
XUMHYECKON PEaKIIHH.
Karann3

[IoHsATHE O CKOPOCTH XUMUYECKON
peakuuu. OakTopsl, BIUAIOIINAE HA
CKOPOCTb XUMUYECKUX PEAKIUIL: pupoaa
pearupyomux BEIECTB, UX KOHIEHTpaLus,
TEMIIEpaTypa, MIOIIa b COIPUKOCHOBEHNUS,
Hanuuue Kataausaropa. Karanms.
JleMoHCTpanuu. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKIIMK OT IPUPOABI
[pearupyronux BemecTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PEAKIIUH OT KOH -
LIEHTPALIUN PEarupyrOINX BEIIECTB.
3aBHCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu oT IUIOLIad CONPUKOCHOBEHHUS
pearnpyomux BEIEeCTB («KUATIAIUN
CJI0I»). 3aBUCHMOCTh CKOPOCTHU
XUMHUYECKON pEeaKIIMK OT TEMIIEPATYPHI
pearupyromnux BemecTs.
Vlabopamopmwlie onvimeoi.

6. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON
peaKuy OT IPUPOJIbI pEarnpyOINX

BCIICCTB HA IPUMEPC BSaI/IMOJI[eI\/’ICTBI/ISI

OOBSACHATD, UTO TAKOE «CKOPOCTh XUMUYECKOU
peakuu». ApryMeHTUpPOBaTh BHIOOP €IMHUIL
u3MepeHust Vp. Y CTaHaBIMBaTh NPUYUHHO-
CJIEJICTBEHHBIC CBSI3M BIUSHUS PA3IUYHBIX
(haKTOPOB HA CKOPOCTh XMMHUYECKHX PEAKIUH.
HabmtoaTe 1 ONKMCHIBaTh PEAKIIMU MEXKITY
BEILIECTBAMH C IIOMOIIIBIO PYCCKOTO (POJIHOTO)
SI3bIKA U s13bIKa XUMHH [[pOBOAUTE OMBITHI,
[MOATBEP:KIA0IIME 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKON peakIy OT Pa3INYHBIX (PaKTOPOB

§3, Nel 2

Ne 3,4
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pacTBOPOB THOCYJIb(aTa HATPUS U XJIOpUAA
Oapust, THOCYIb(aTa HATPUS U COJISTHOU
KHUCJIOTBI.

7. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKkIMy OT IPUPObl METAIJIOB IIPU UX
B3aMMOJICHCTBUH C COJIIHOM KMCIIOTOM.
8. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOM
peakiuu OT IPUPOJIbI KUCIOT IPU
B3aMMOJICHCTBUU UX C JKEJIE30M.

9. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
[peakIMu OT TEMIIEPATYpHI.

10. 3aBUCUMOCTH CKOPOCTH XHMUYECKOMH
peaKkIMy 0T KOHLIEHTPALUH.

11. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKIMy OT IUIOIIAU CONPUKOCHOBEHHUS
pearupyroux BeIecTs.

12. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOMH
peakiuu oT KaTajau3aTopa

XuMuuyecKHe peakiuu B pacTBopax 3JiekTpouton (10 1)

4
Hemens

QHGKTpOHI/ITI/I‘ICCKaﬂ
JUCCOMansa

[ToHsaTHE 00 PIEKTPOIUTHUECKON
JTUCCOLMAIIMU. DJIEKTPOJIUTHI U
HEIEKTPOJINTBL. MeXaHu3M IHCcCoanui
DJIEKTPOJIUTOB C PA3IIMYHBIM XapaKTEPOM
cBs3U. CTENeHb IEKTPOIUTHIECKON
mucconuanui. CHibHbIE U clladble
DJIEKTPOJIUTHI.

lemoncmpayuu.

VcnipiTaHne BENIECTB U X PACTBOPOB Ha
2JIEKTPONPOBOJHOCTD

VlabopamopHule onbimbL.

13. Iuccormarius ciadbIX AIEKTPOIUTOB

XapakTepu30BaTh MOHATHS «QJIEKTPOIUTUYECKAS
JUCCOLUALU», «IIIEKTPOIUTHIY,
«HEDJIEKTPOJIUTBD?. Y CTAHABIMBATH IPUYMHHO-
CJIEICTBEHHBIE CBSI3U MEKy IPUPOJION
DJIEKTPOJIUTA U CTEIIEHBIO €r0 JUCCOLUALUN.

Y cTaHaBIMBaTh MPUYMHHO-CIIEACTBEHHBIE CBSA3U
MEKy TUIIOM XUMHUYECKOU CBS3U B DIIEKTPOJIUTE
1 MEXAHU3MOM €T0 TUCCOLUALNN.

§4, Ne7,8
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Ha [IPUMEPE YKCYCHOM KHUCIIOTHI.

4
HCOCIIA

OCHOBHBIC TIOJIOKCHHS
TEOPUH
BIIEKTPOIUTAYECKOMN
muccoraruu (TOJ1)

OcHOBHBbIE TIOJIOKEHUS TEOPUU
DIIEKTPOIUTUICCKON AUCCOIHAIIHH.

Kiaccudukaiys HOHOB ¥ X CBOMCTBA.

KuciioTel, OCHOBaHUS U COJIA KaK
PIEKTPONUTHI. VX Kitaccudukanus u
M CCOLMAIKs.
lemoncmpayuu.

3aBUCHUMOCTB AJIEKTPOIPOBOIHOCTH
YKCYCHOUM KHUCIIOTBI OT KOHIICHTPAIIUH.
JIBr>KeHrEe OKpallleHHbIX HOHOB B

DJICKTPHUYCCKOM IT0JIC.

XapakTepu30BaTh MOHSITHUS «CTETICHb
TTUCCOIIUAITINY, «CUITBHBIC JICKTPOITUTHD,
«c1a0bIe AIEKTPOIUTHIY, KKATHOHBI», KAHUOHBI,
«KHCIIOTBI», «OCHOBAHHSI», «COJIN». COCTaBIIAThH
YPaBHEHUS AMEKTPOIUTUIECKON JTUCCOLIUAIIUU
KHCJIOT, OCHOBAHHI U COJICH.

WnnrocTpupoBaTh IpUMepaMu OCHOBHBIE
[MOJIOKCHUS TEOPUH DIIEKTPOTUTHICCKOMN
TTUCCOLIUAIUH.

Pazimyath KOMIIOHCHTBI JTOKA3aTeIIbCTB
(Te3uCcoB, apryMeHTOB U (POPMBI T0KA3aTEIHCTBA)

§5
Ne 5,7,11
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8-9 3-4 5 XuMuyeckue OO01me XMMAYECKUE CBOMCTBA KHUCIIOT: XapakTepru3oBaTh OOIIME XUMHYECKHE CBOMCTBA | §6, No5
Hezens CBOWCTBA KHCIIOT KaK |M3MEHEHHE OKPACKU HHIUKATOPOB, KHCJIOT C MMO3UILMI TEOPUH JIeKTposuTHYeckoii  (Ne 6,7
AIIEKTPOJIUTOB B3aMMO/ICIICTBUE C METAJUIAMU, OKCHAaMHU  |quccoruanui. CoCcTaBisATh MOJIEKYISPHbIE,
Y TUAPOKCHIIAMH METAJUIOB M COJISIMHU. MOJTHBIC M COKPAIIEHHBIE HOHHBIC YPABHEHUS
MouekynsipHble U HOHHBIE (ITOJIHBIE U peakuuii ¢ yuacTUEM KUCIIOT. ApryMEHTUPOBATh
COKpalll€HHbIC) YPABHEHUS PEAKIUH. BO3MOXHOCTb IPOTEKAHUS PEAKLUN C y4aCTUEM
XUMUYECKUI CMBICI COKPAIIEHHBIX KHUCJIOT Ha OCHOBE npaBuia beprosie u psna
YpaBHEHUH. Y CIIOBHSI IPOTEKAHUSI PEAKIUMI [aKTUBHOCTH METAJUIOB.
MEX1Y 3JIEKTPOIUTAMHU JI0 KOHIIA. Psij [IpOBOANTH OMBITHI, MOATBEPKIAIOIINE
AKTUBHOCTH METAJUIOB. XUMHAYECKHE CBOWCTBA KHCIIOT, C COOIIOACHNEM
VIlabopamophbie onvimoi. MpaBUJI TEXHUKH O€30MacHOCTH.
14. N3menenue okpacku MHAUKaTopoB B (HaGmronath u onuckIBaTh peaklivy ¢ y4acTUEM
KHCIIOTHOM cpejie. KHUCJIOT C TIOMOIIBIO PYCCKOTro (POAHOIO) SI3bIKA U
15.Peakiust HEUTpaNM3alKuy pacTBOPa SI3bIKa XUMUH KUCIIOT C TIOMOMIBIO PYCCKOTO
IENT0YN PA3IUYHBIMUA KHCIIOTAMHU. (poHOTO) SI3bIKA U SI3bIKA XUMUU
16. INonyuenue ruapoxcuna meau(Il) u ero
B3aMMOJIEHCTBHE C pa3IMYHBIMU
KHCIIOTaMH.
17. B3aumojieiicTBHE CUIBHBIX KUCIIOT C
okcuaoM meau(IT).
18-20. B3anmogeiicTBre KUCIOT ¢
MeTaJUTaMHU.
21. KauecTBeHHas peakiys Ha KapOoHaT-
VOH.
22. lomyueHue CTyiHsI KPEMHUEBON
KHCJIOTBI.
23. KauecTBeHHas peakiusi Ha XJIOPHI-
WK cynb(aT- MOHBI
10 5 6 XUMUUecKue OO6mue xuMuIecKre CBoMCTBa mmenodeii:  (COCTaBIATh MOJICKYJISIPHBIC, TTOTHBIC U §7, Ne 4,56
Heaens CBOWCTBA OCHOBaHMH |B3aMMOJICHCTBHE C KUCIOTaMH, OKCHJIaMH  [COKPAIIIEHHbIE HOHHBIE YPaBHEHUS PEaKLIUi C

KaK 3JICKTPOJIMTOB

HEeMETaJuIoB, coasaMu. OOIIHe XUMUYISCKUE

CBOMCTBa HEPACTBOPUMBIX OCHOBAHUMA:

y4aCTHEM OCHOBAaHHWW. APryMEeHTHPOBAaTh

BO3MOXXHOCTE ITPOTCKAHUA peaKHI/Iﬁ C y4aCTUEM
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B3aUMOJICHCTBHE C KUCIIOTaMHU,
pa3oKeHue MPH HarPEBaHUU.
VIabopamopnvie onvimul.

24. VI3MeHeHHne OKpacKy MHIUKATOPOB B
[IEJIOYHOU cpelie.

25. B3anmopelicTBue mienoyeii ¢
YTJIEKUCIIBIM Ta30M.

26. KauecTBeHHas peakiysi Ha KaTHOH
aMMOHHMSL.

27-28. Ilonyuenue runpokcuna meau(Il) u
€ro pas3ioKeHue

OCHOBaHHWI Ha OCHOBE mpaswiia beprome.
[IpoBOAUTH OMBITHI, TOATBEPKIAIOIINE
XHMHYCSCKHE CBOMCTBA OCHOBAHUM, C
COOJIOZICHHEM TIPAaBHUJI TEXHUKU 0€30MaCHOCTH
Hal0:ro1aTh 1 OMUCHIBATh PEAKITUU C yUACTHEM
OCHOBaHUH C MIOMOILBIO PYCCKOTO (POIHOTO)
SI3BIKA U SI3BIKA XUMUH

11 6 XuMuyeckue OOmre XMMUYEeCKHe CBOMCTBA CPETHUX  [XapaKTepu30BaTh 00II1e XUMUIecKne cBoiicTBa | §8, Ne5ab
Heaens CBOMCTBA COJIEH KaK  |COJIel: B3aMMOIEHCTBHE C KUCIOTaMH, COJIeH C MO3ULMI TEOPHH SIIEKTPOIIUTHIECKOM
AIIEKTPOJIUTOB [1€JI0YaMH, COJISIMU U METaJlIaMU. micconanui. COCTaBIISATh MOJICKYIISIPHEIE,
B3auMoneicTBrE KUCIIBIX COJIeH co HOJIHBIE U COKpAIEHHBIC MIOHHBIC YPAaBHEHHUS
EI0YaMU. peakuuii ¢ yuactueM cojieil. ApryMeHTHUpOBaTh
Vlabopamopnvie onvimul. BO3MOXHOCTb IMPOTEKAHHs PEAKIIUN C ydacTHEM
29. B3anmopelicTBue KapOOHATOB ¢ coJiel Ha OcHOBe npaBuia beproie. [IpoBoauTs
KHCIOTaMH. OTIBITHI, TOJITBEPXKAAOLINE XUMUYECKHE
30. IMonyuenne ruapokcuaa xxenesa(lll).  |cBoiicTBa coel, ¢ COOIIOICHUEM TTPABUIT
31. B3aumopelicTBHe *KeJe3a ¢ paCTBOPOM  [TeXHUKH Oe3onacHocTu. Habmonats u
cynbdata meau(Il) ONKMCHIBATH PEAKIIMU C YYACTHEM COJIEH C
MIOMOIIBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA
XUMHAA
12 7 [Tonsarue o ruaponuse ['Maponus, kak 0OMEHHOE B3auMo/JieiicTBUE [Y CTaHABIUBATh 3aBUCUMOCTh MEX/1y cocTaBoM | §9,
Heaens coneit coJieil ¢ BoAoH. 'maponu3 coinu CUIBHOTO |COJIM M XapaKTepOM THApPOJIU3a Ne 4,526
OCHOBaHHUS U c1a00if KUCHAOTHL. [ uaponu3 |AHAIM3UPOBATH CPEAY PACTBOPA COJIH C [Toaroro
COJIU cJ1a00r0 OCHOBAHUS U CHIIBHOM MOMOIIIBIO0 WH/INKATOPOB BUTBCS K
kucioThl. lkana pH. [Iporuo3upoBaTh TUI THAPOIH3A COJIU HA OCHOBE [IPAKTHYEC
Jlemoncmpayuu. aHayn3a ero opmMyIibl Kol paboTe
Omnpenenenue xapakrepa cpelsl B Nel

pacTBOpax COJEH.
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13 8 7 [IpakTuueckas padota |[CBOMCTBA KHCIOT, OCHOBAaHUM, OKCUJIOB U |YMETh 00paIiaThCcs ¢ J1abopaTopHbIM Odopmuts
Helens 1. Pemenue COJIel B CBETE TEOPUH JIEKTPOIUTUYECKON [000pyIOBaHHEM M HArpeBaTeIbHBIMU OTUET 110
SKCIEPUMEHTAIBHBIX |TUCCOIUAIIMN  OKUCIUTEIBHO- npuOopaMu B COOTBETCTBHUH C MTPaBHIIaMU paborTe.
3a/a4 1o TeMe BOCCTAaHOBUTEIHHBIX PEaKIIUU. TEXHHUKHU 0€30MacHOCTH.
«INEeKTPOIUTHYECKAs Hao6ro1aTh CBOMCTBA IEKTPOJIUTOB U
JCCOLIUAITUS [IPOUCXOJISINX C HUMH SIBIICHUH.
Habuto1aTh ¥ ONUCHIBATh PEAKIIUU C YUaCTHEM
DIIEKTPOJIUTOB C IIOMOIIBI0 €CTECTBEHHOTO
(pyccKoro UM pOJHOTO) SA3bIKA U S3bIKA XUMHUHU.
DopMyTHUpPOBATEH BBIBOBI IO PE3yIbTaTaM
POBEJICHHOT'O AKCIIEPHUMEHTA
14 9 8 O00011IeH1E U CUCTEMATU3aLMs 3HAHUI 10 TEME IToBTO
HeIeIs «XHUMHYECKUE PEAKIIMH B PACTBOPAX IIEKTPOIUTOBY pUTH 2
TJIaBy
15 10 8 Kontponbras padota 1 no teme «XuUMUYECKHUE PEAKIINH B He
Heaens pacTBOpax dICKTPOIUTOBY 3a/1aH
0
Hemerayuibl 1 ux coexunenus (25 )
16 1 9 OOmas CrpoeHue aTOMOB HEMETAIIJIOB U X OOBACHATH, YTO TAKOE HEMETAJLIBI. §10,
Heaens XapaKTePUCTHKA nosioxkenue B [lepuonmdeckoii cucteme.  (CpaBHUBATh aJNIOTPOIHBIE BUIOM3MEHEHUS Ne 5,68
HEMETAJIJIOB Psiz 21eKTpOOTPHUILIATETHHOCTH. KHCIIOpo/ia. PacKphIBaTh MPUYHUHBI AJUTOTPOITUH.

Kpucrammueckue pemeéTky HeMETaIoB
— [IPOCTBIX BEUIECTB. AJUIOTPONHS U €€
npu4urHbl. PU3NMYECKUE CBOMCTBA
HemeTaoB. O0Ie XUMUYECKHUEe
CBOMCTBA HEMETAJUIOB: OKUCIIUTEIbHBIE U
BOCCTAHOBUTEJIbHBIE.

lemoncmpayuu.

Komnekuust HemeTamios. Mojenu
KPUCTALTUICCKUX PEIIETOK HEMETAIIIOB:
aTOMHBIC U MOJICKYyJIsipHbIe. O30HATOp U

XapakTepu30BaTh XUMUYECKHUE DJIEMEHTHI-
HEMETAJUIbI U MPOCTHIE BEIIECTBA-HEMETAIIbI:
CTpoeHwue, (u3nuecKrue 1 XUMHUYECKHe CBOICTBA
HEMETAJLJIOB.

OOBACHATH 3aBUCHMOCTb OKHUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX CBOUCTB (MU
MpeACKa3bIBaTh CBOMCTBA) JIEMEHTOB-

HCMCTAJIJIOB OT UX ITOJIOXKCHHUS B HCpI/IOIlI/I‘-IeCKOﬁ

CHUCTEME XUMUYECKUX 3J1eMeHTOB J[. 1.

Menneneena.
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MPUHIUIIBI ero padoThl. ['opeHune
HEMETAJIJIOB - MPOCTHIX BEIIECTB: CEPBI,
dbocdopa, TpeBECHOTO YTJIsl.

Y cTaHaBIMBaTh IPUYUHHO-CIIEACTBEHHBIC CBSI3U
MEKy CTPOCHUEM aTOMa, XUMHUYECKOU CBS3BIO,
TUIIOM KPUCTAJIJIMYECKOMN PEIIETKH HEMETAIIJIOB U
X COCTUHEHUH, UX (PU3MYECKIMHU CBOWCTBAMH.
JloKa3pIBaTh OTHOCUTENBHOCTD IIOHATUI
«METAJII» U «HEMETAJLD)

17 9 O6mmas ["ajloreHsl, CTPOCHUE UX aTOMOB H XapakTepu3oBaTh CTpOeHHE, (PU3UUECKUE U §11, Ne 6
Heaens XapaKTePUCTHKA MoJIeKys1. DU3HUYECKHe U XUMUICCKUE XUMHUYECKHE CBOMCTBA, MTOJIYICHUC U
snemeHToB VIIA CBOICTBA raJIOT€HOB. 3aKOHOMEPHOCTH PUMEHEHHE TaJIOTEHOB B IJIaHE O0ILEero,
TPyl — TAJIOTEHOB [M3MEHEHUS CBOMCTB raJIOTCHOB B 0COOCHHOTO U CIMHUYHOTO.
3aBHCHMOCTH OT UX IOJIOKEHUS B Y cTaHaBIMBaTh MPUYUHHO-CIIEICTBEHHBIE CBSI3U
[Iepnonnueckoii cucreMe. Haxoxkaenue — [MexXay CTPOCHHEM aTOMa, XUMUYECKOH CBA3BIO,
raJloreHoB B MPUPOJIE U UX MOTyYEHHE. TUTIOM KPUCTAITUYECKON PEIIETKY TaJlOTeHOB,
3HauCHUE ¥ MPUMCHCHHE TAJIOTCHOB. uX (PU3UYECKUMH U XUMUIECKIMH CBOHCTBAMHU
[emoncmpayuu.
OO0pa31bl raJoreHoB — MPOCTHIX BEIIECTB.
B3anmo/ielicTBUE raloreHOB ¢ METaIJIaMH.
BrITecHEHHE XJIOpa OpOMOM WJIH HOJA U3
PacTBOPOB UX coJieit
18 10 CoequHeHust ["anmoreHoBOIOPOBI ¥ COOTBETCTBYIOIIUE | XapaKTepU30BaTh COCTaB, (PU3MUECKUE U §12, Ne 6,7
Heaens TaJIOTeHOB WM KHCJIOTHI: IJIABUKOBAsI, COJISTHAS, XUMHYECKHE CBOMCTBA, MTOJIYICHUEC U
OpOMOBOZOPOIHAS, HOJOBOJOPOTHAS. MPUMEHEHNE COSTUHEHHIA TaIOT€HOB C [Toxroro
["amorenuapl. KauecTBeHHBIE peakluy HA  [MCTIOJB30BAHUEM PYCCKOTO (POJHOTO) A3bIKA U [BUTHCA K
rasoreHu-uoHsl. [Ipumenenue SI3BIKA XUMUH. MIPaKTHUIEC
COCTUHEHUI TaJIOTCHOB M UX HaspiBaTh coeIMHEHHS TaJIOTSHOB 110 GopMyIie U (KO paboTre
OuoJoru4ecKast poib. COCTaBIATH (OPMYIIBI 110 UX HA3BAHUIO Ne 2

lemoncmpayusi.

KoJutekius MpUpOIHBIX COSTMHEHUH
XJI0pa.

Vlabopamopnbie onvimoi.

32-33. Pacrio3snaBaHue rajgoreHuI-HOHOB

Y cTaHaBIMBAaTh NPUYNHHO-CIIE/ICTBEHHBIE CBS3U
MEXKIy XUMHUECKOU CBA3bI0, TUIIOM
KPUCTAIMYECKOM PEIIETKH COSUHEHNI
raJlOreHOB, UX (PU3MUECKUMH U XUMUYECKUMHU
CBOMCTBaMH.
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[IpoBOAMTH, HAOJFOIATH M ONTUCHIBATH
XUMHYECKHI SKCIIEPUMEHT IO pacIiO3HABAHHUIO
raJIOreHU-HOHOB C COOJIIOICHUEM ITPaBHIT
TEXHUKH 0€30IIaCHOCTH.

BBINIOJTHATE pacyeThl 10 XUMUYSCKUM GopMysIamMm
W ypaBHEHUSIM PEAKIIH, TPOTEKAIOIINX C
Y4aCTUEM COCAMHCHHI raJIoreHOB

19 10 [IpakTuueckas padora (CossHast KUCIOTA - CUIIbHBIN 3JIEKTPOIUT. |YMETh 00paIaThes ¢ 1ab0paTopHbIM Odopmutp
Helens 2. TunuyHele peakuu KUCIOT: 000py/I0BaHUEM U HArpeBaTeIbHbIMU OTYET 110
«3yueHne CBOICTB  [B3aMMOEHCTBHE C METalIaMU, OCHOBHBIMU|[IPUOOPAMU B COOTBETCTBHUH C MTPaBUIIaMU pabote
COJISTHOM KHCIOTBI» (M aM(OTepHBIMU OKCHUIAMHU, OCHOBAHUSIMH [TEXHHUKH O€30MAaCHOCTH.
1 aM(OTepHBIMU TUAPOKCHIAMHU, cOIsIMU. [HabmogaTh cBOMCTBA 3JEKTPOIUTOB U
KauecTBeHHas peakuys Ha XJIOPUA-HOH.  |[IPOUCXOMSIINAX C HUMU SIBJICHUM.
HaGmtoaaTh 1 ONKMCHIBaTh PEAKIIMU C YYaCTHEM
DJIEKTPOJINTOB € TOMOIIBIO €CTECTBEHHOTO
(pPyCcCKOT0 MM POJTHOTO) SI3bIKA U SI3bIKA XUMMUHU.
@opMyIHMpPOBaTh BBIBOJBI 110 PE3YJIHTATAM
IIPOBEICHHOI0 DKCIIEPUMEHTA
20 11 O6mas O6mas xapaktepuctuka anemeHToB VI A - [JlaBath 001IyI0 XapaKTepUCTUKY aTOMaM, §13. Ne 5a0,
HEJENs XapaKTEePUCTHKA rpynmnsl. Cepa B IPUPOAE U €€ MOITYYEHHUE. [IPOCTHIM BELIECTBAM U COEIUHEHUSIM Ne 6
snemeHToB VI A - AJIOTPOTTHBIE MOAU(DHUKAIIMHN CEPhl M MIX  [XaJIbKOTEHOB B 3aBUCHMOCTH OT UX TOJIOKECHUS B
CPYIIIBI - CBOMCTBAa. XMMHUYECKHE CBOMCTBA cepbl U ([Ieproauyeckon cucreme. XapakTepu3oBaTh

xajabKkoreHoB. Cepa

€€ IpUMEHEHUE.

{emoncmpayuu.

B3anmoneiicTBre cepbl ¢ METaIaMHu.
['openue ceprl B KUCIIOpOAE

CTpOEHHE, aJNIOTPOnHsl, (pu3ndeckue u
XUMHYECKHE CBOICTBA, ITOJIyYEHUE U
IIPUMCHCHUC CCPBI. YcraHaBIuBaTh IPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY CTPOCHUEM aTOMa,

XHUMHYISCKON CBA3bI0, TUIIOM KpHCT&J’IJIH‘-ICCKOﬁ
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pemeéTKu cephl, €€ GU3NIECKUMH U
XAMHYECKUMHU CBOMCTBAMHU.

BbInoMHATE pacy€Thl 10 XUMUYECKUM (opMyiaMm
1 YPaBHEHUSIM PEAKLHUI, POTEKAIOIINX C
yuactueM cepsl. [IpoBoanTs, Hab0AaTh U
ONMCHIBATh XMMUYECKUI IKCIIEPUMEHT I10
TOPEHHUIO CEpPhl Ha BO3JyX€ U B KUCIOPOJE C
coOII0ICHUEM ITPaBWJI TEXHUKHU 0€30I1aCHOCTH

21 11 CepoBoaopon u CepoBoAOpOI: CTPOCHUE MOJIEKYIIBI, XapakTepu3oBaTh COCTaB, PU3NYECKHUE U §14,
Hezens CYb(HIBI ¢du3nyeckue 1 XUMUYECKUE, MOJIyYeHHE U [XUMUYCCKHE CBOMCTBA, MTOJyUYCHHE U Ne 5,66r
3HadeHne. CepoBOJOPOAHAS KACIOTA. PUMEHEHHE COEAUHEHHH Cephl B CTETIEHU
Cynbduas! 1 ux 3Ha4eHue. JIIOMUHOPOPBL. |OKHUCIIEHHS -2 C UCTIOJIB30BAHUEM PYCCKOTO
/[emoncmpayusi. (ponHOrO) sI3bIKA U s3bIKa XMMHUU. Ha3biBaTh
Konnekuus cynb(uaHbIX Py COCMHEHUS CEePhl B CTENICHH OKUCIICHHS -2 110
KauecTBeHHast peakiyst Ha CynbGuA-uOH  |hopMylie U COCTABIATH (GOPMYJIBI IO MX
Ha3BaHHUIO. COCTABIATH MOJIEKYJISIPHBIE U
MOHHBIE YPaBHEHUS PEAKIINA, XapaKTepU3yroIne
XUMHUYECKHE CBOMCTBA COEIMHEHNN CEPBI B
CTENEHU OKUCIIEHUS -2.
OmnwuceIBaTh MPOIECCHl OKUCIICHHSI-
BOCCTaHOBJICHHUS, ONIPEJEIIATh OKUCIUTENb U
BOCCTAHOBHTEIb M COCTABIIATH dJIEKTPOHHBIH
0ayaHC B peakIsaX ¢ y4acTHEM Cepbl B CTEIICHH
OKHCIICHHS -2.
Y cTaHaBIMBATh MPUUMHHO-CIIEICTBEHHBIE CBA3U
MEXTy XUMUYECKOH CBS3BI0, TUTIOM
KPUCTAIUIMYECKOM PEIIETKH COEJUHEHUN CEPBI,
X (U3NIECKUMU ¥ XUMUYECKUMHU CBOHCTBAMU
22 12 Kucnoponnsie Oxcun cepri(I'Y), cepHucTas Kuciora, 3anuceiBaTh (POPMYITBI OKCHJIOB Cepbl, Ha3bIBaTh |§ 15, Ne6,7
Hesens COCIMHEHUS CEPHI cynbdurhl. KauecTBeHHast peakius Ha WX, OTMCHIBATh CBOMCTBA HA OCHOBe 3HaHMii 0 |[loarorosu
CYIb(UT-UOH. KHCJIOTHBIX OKCHJIaX. THCS K
Oxcun ceprl( Y1), cepHast KMCIOTA, XapakTepu30BaTh COCTaB, GU3NUECKUE U MpaKTU4ecC
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cynbdatel. Kpuctamioruapats.
KauecTBeHHast peakiys Ha Cyab(paT-uoH.
lemoncmpayuu.

OO0ecuBeurnBaHNE OKPANICHHBIX TKAHESH U
[[BETOB CEPHUCTBIM T'a30M.
B3anMoaencTBre KOHIIEHTPUPOBAaHHOU
CEPHOM KHUCIIOTHI ¢ Meibt0. OOyruBaHue
OpPraHUYECKUX BEIIECTB
KOHIIEHTPUPOBAHHON CEPHOU KHCIOTOM.
Vlabopamoprvlie onvimol.

34-35. KauecTBeHHBIC peaKIMK HA
CyJb(haT-UOHBI.

XUMUYECKHUE CBOKMCTBA CEPHON KHCIIOTHI KaK
JJIEKTPOJINTA C UCIIOJIB30BAHUEM PYCCKOIO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.

CocTaBiaTh MOJIEKYJISIPHBIE U HOHHBIE
YpaBHEHUS PEAKLUI, XapaKTePU3YIOLINUX
XMMHYECKHUE CBOMCTBA CEPHOM KUCIIOTHI.
PacrioznaBath cysibGhaT-HOHBI.

XapakTepru30BaTh CBOMCTBA KOHLIEHTPUPOBAHHOM
CEPHOU KUCJIOThI KaK OKHCIIUTENS C
UCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U
SI3bIKa XUMUU.

CocTaBidTh ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIMA METOJOM
SJIEKTPOHHOTO OajaHca.

BbIOMHATE pacy€Thl 10 XUMUYECKUM (opMyTamMm
U YpaBHEHUSIM peaklUii, IPOTEKAIOLIUX C
ydacTheM cepHoi Kuciotsl. Habmonate u
OINMCHIBATh XUMUYECKHUI SKCIIEPUMEHT

KOH pabote
No3

23

12
HeIens

[IpakTuyeckas pabota
3.

«M3ydeHue CBONCTB
CEpPHOM KHUCIOTB»

CepHasi KUCIIOTA - CUJIBHBIM JIEKTPOJIHT.
CaoiicTBa pa30aBIeHHON CEPHOMN KUCIIOTHI,
KaK TUIIMYHOW KUCIIOTHI: B3aUMOJIEHCTBHE C
MeTaJlJlaMi, OCHOBHBIMHU M aM(POTEPHBIMU
OKCHJIaMH, OCHOBaHUAMHU 1 aM(OTEPHBIMU
rUIPOKCHIaMH, coiiiMu. KauecTBeHHast
peakiys Ha cysb(aT-HoH.

YMmeTb oOpamarbes ¢ 1a60paToOpHBIM
000pyI0BaHNEM U HAarpeBaTEIbHBIMH
npubopaMu B COOTBETCTBHHM C IPABUIIAMHU
TEXHUKHU 0€30I1aCHOCTH.

Habmtonate cBOWCTBA 3JEKTPOIUTOB U
MPOUCXOISIINX C HUIMH SIBJICHUH.

HaGmtoaaTe 1 ONKMCHIBaTh PEAKIIMU C yYaCTHEM
DJIEKTPOJIMTOB C MTOMOIIBIO €CTECTBEHHOTO
(pPycCKOTo MM POJTHOTO) S3bIKA U SI3bIKA XUMUHU.
dopmMyITUpOBaTh BEIBOJIBI IO PE3YIIbTaTaM
[IPOBEIEHHOTO YKCIIEPUMEHTA

Odopmuts
OTYET 1O
pabote
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24 9 13 O6mmas O6mmas xapakrepuctuka anemeHToB VA [JlaBath 00IIyI0 XapaKTepUCTUKY aTOMaM, §16, Ne3
Hezens XapaKTepUCTHKA rpynnbsl. A30T, CTPOEHUE aToMa U [IPOCTBHIM BELLECTBAM U COEAMHEHUSIM
XUMHUYECKUX MoJIeKyJIbl. Du3nueckre u XuMU4ecKne ITHUKTOI'€HOB B 3aBUCHMOCTH OT MX ITOJIOXKEHUS B
anemeHToB VA - CBOICTBA U NPUMEHEHHUE a30Ta. A30T B [Iepnonnueckoii cucreme. XapakTepu3oBaTh
rpymnisl. A30T [IPUPOJIE U ero OHOIOruyYecKas pob. cTpoeHue, pu3nyeckre 1 XUMUIECKHe CBOMCTBA,
U[emoncmpayusi. [10JIy4€HUE U IPUMEHEHHUE a30Ta C
Jlnarpamma «CocrtaB BO3lyXan. UCIIOJIb30BAaHUEM PYCCKOTO (POJHOIO) S3bIKA U
Buneopparments! u cnaitnpl «lItuupu s13pIKa XMMuU. Ha3plBaTh coegMHEHUs a30Ta 110
Oa3apbi» (hopMyIie u coCcTaBIATh GOPMYIIBI IO UX
HA3BaHUIO. Y CTaHABJIMBATh IPUUUHHO-
CJICZICTBEHHBIE CBSI3M MEX/ly CTPOCHHUEM aToMa U
MOJIEKYJIbI, BUJOM XUMUYECKOH CBSI3U, TUTIOM
KPUCTANINYECKOM PeIETKH a30Ta U ero
(U3NIECKUMU ¥ XUMUYECKHMHU CBOWCTBAMH.
BbINONMHATE pacyéThl 10 XUMUYECKUM (popMyiam
U YpaBHEHUSIM peakLUid, IPOTEKAIOLIUX C
y4acTHEM a30Ta
25 10 13 Ammuak. Conu AMMUaK, CTpPOCHHE MOJIEKYIIBI U XapakTepru30BaTh COCTaB, CTPOCHHUE MOJEKYIbI, |§17, Ne7
HeeIIs aMMOHHUSA ¢u3nueckre cBoiicTBa. AMMHMAyHas BOJa, |DU3HUYECKHE U XUMUYICCKUE CBOKCTBA,
HaIlaTBIPHBIN CIIUPT, TUAPAT aMMHUAKA. HOJy4YeHUe U MPUMEHEHHE aMMHaKa ¢
JIOHOPHO-aKIENTOPHBINA MEXaHU3M MCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) S3bIKA U
00pa30BaHMs KATHOHA aMMOHHMS. SI3bIKa XUMUH.
BoccranoButenbHbIE cBOMCTBAa aMMHaKka.  |Ha3piBaTh co aMMOHUS 110 hopMysIaM 1 IToarorosu
Conu aMMOHMS U MX IPUMEHEHHE. COCTaBJIATH (POPMYJIBI 110 UX HA3BAHUSM. ThCS K
KauecTBeHHas peakiiyis Ha KaTUOH 3anmuchIBaTh MOJICKYJISIPHBIE U HOHHBIC MpaKTH4ec
aMMOHHSL. YpaBHEHMs PEaKLIUH, XapaKTepHU3yIOIIHe Kol pabore
lemoncmpayuu. XUMHUYECKHE CBOMCTBA aMMHaKa U COJIeH Ne 4

[Tony4yenune, cobupaHue u pacro3HaBaHHUE
ammuaka. Paznoxenue Ouxpomara
aAMMOHHSI.

Vlabopamopnvie onvimul.

36. KauecTBeHHast peakiysi Ha KaTHOH

AMMOHUNA.

CocTaBIIITh YpaBHCHHA OKHUCIUTCIIBHO-
BOCCTAaHOBHTCIIbHBIX pCaKI_II/Iﬁ C y4aCTUcM
aMMHaKa C IIOMOIIBIO 3JICKTPOHHOT'O OajaHca.

'Y cTaHaBIUBAaTh MMPUYIUHHO-CIICACTBCHHBIC CBA3U
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AMMOHU A

MEX]ly BUJIaMU XUMUYECKUX CBSA3EH, TUITAMU
KPUCTAJUTMYECKUX PEHIETOK aMMHUaKa 1 cojeit
aMMOHHUS U UX (PU3NYECKUMH U XUMUYCCKUMH
CBOMCTBAMH.

[IpoBOIMTH, HAOTIOIATH U OTIMCHIBATH
XUMUYECKUM SKCIIEPUMEHT 110 Pacro3HaBaHUIO
HOHOB aMMOHHMS C COOJTIOJICHUEM TTPaBHUII
TEXHUKHU 0€30IMaCHOCTH.

BbInOMHATE pacy€Thl 10 XUMUYECKUM opMyTamMm
Y YPABHEHUSAM PEAKLUN, IPOTEKAIOIIUX C
y4acTHEM aMMHUaKa

26 11 14 [IpakTuueckas pabora |[lomyuenue, coonpanue u pacriosnaBanue [[lomydats, coOupars U pacro3HaBarb ammuak  |OpopMHTh
Hees 4. «Ilonyuenue amMMHuaka. 3yyeHue pacTBOPUMOCTH O0paratbes ¢ 1a00paTOPHBIM 000PYIOBAaHUEM M [OTUET 110
aMMHMaKa U U3y4eHHE |aMMHaKa B BOJIC M XapaKTEPUCTHKA HarpeBaTeIbHBIMUA TPUOOPaMU B COOTBETCTBHH C [paboTe
€ro CBONCTB» OCHOBHBIX CBOWCTB rujipaTa aMMHaKa. IpaBUJIAMU TEXHUKHU 0€3011aCHOCTH. [ToBTOPUTH
KauecTBeHHast peakys Ha KaTUOH HaO1ronaTh 1 onmMChIBATH XUMUYECKHI §16,17
aMMOHUS HKCHEPUMEHT C MMOMOIIIBIO PYCCKOTO (POIHOTO)
SI3BIKA U S13bIKa XUMHIH. DOpMyTHpOBaTh BBHIBOIBI
10 pe3yJIbTaTaM MPOBEAEHHOTO HKCIIEPUMEHTA.
CoTpynHHYaTh B Mpoliecce yueOHOoro
B3aUMO/IICTBUS IpU paboTe B rpymmnax
27-28 |12-13 (14 Kucnoponnsie Oxcuibl a30Ta: HecosneoOpasyrolme u XapakTepu30BaTh COCTAB, (PU3NUECKHUE U §18
Helels COCIMHEHMS a30Ta  |[KUCJIOTHBIE. A30THCTasl KHCI0TA U XUMHUYECKHE CBOMCTBA, ITOIyYEHUE U Ne 5a6
15 HUTPUTHL. PUMEHEHHE OKCHJIOB a30Ta C UCTIONb30BaHueM [Ne6
Hesens A30THas KUCJIOTA, €€ MOJIyYeHHEe U PYCCKOTO (POITHOTO) SI3BIKA U S3bIKA XUMHH.

cBorictBa. Hurparsl.

lemoncmpayuu.

B3anMozeicTBre KOHLIEHTPUPOBAHHOU
A30THOM KHCJIOTHI ¢ MebpI0. ['openue
4EpHOro nopoxa. Pasnoxenue Hutpara

KaJIus U TOPCHUEC JPEBCCHOI'O YI'OJIbKA B

CocTaBiATh MOJIEKYJISIPHBIE U HOHHBIE
YpaBHEHUS pPEaKIHii, XapaKTepU3YIOI1e
XUMHUYECKHE CBOICTBA OKCUIOB a30Ta.

Y cTaHaBIMBaTh MPUUUHHO-CIIEICTBEHHBIE CBS3U
MEX1y BUAOM XMMHUYECKOH CBSI3U, TUIIOM

KPHUCTAJUTMYECKOM PEMETKH OKCHJIOB a30Ta M MX
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HEM.

Vlabopamophbie onvimoi.

37. XuMu4ecKue CBOHCTBA a30THOH
KHCJIOTBI, KaK JICKTPOJIUTA

(bU3UIECKUMH U XUMUYECKUMH CBOMCTBAMHU.
XapakTepu3oBaTh COCTaB, (PU3MUECKHUE U
XHMHYCSCKHE CBOMCTBA a30THOM KHUCIOTHI KaK
PJIEKTPOJIUTA, IPUMEHEHHUE C UCTIOJIb30BAHUEM
PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMHH.
3anuceIBaTh MOJICKYJISIPHBIE U HOHHBIE
YpaBHEHUS PEAKIUMi, XapaKTepU3yIoILIne
XUMHUYECKHE CBOMCTBA a30THOM KHCJIOTHI Kak
SJICKTPOJIUTA.

[IpoBOaNTH, HAOIFOIATH M OMTUCHIBATH
XUMUYECKUM 3KCIIEPUMEHT, XapaKTEePU3 YOI
CBOMCTBA a30THOM KHUCIJIOTHI KaK AJIEKTPOJIUTA, C
cOOJTI0ICHHEM MPABHII TEXHUKH 0€301TaCHOCTH.
XapakTepru30BaTh a30THYIO KUCIOTY KaK
okucautenb. COCTaBIATh YPaBHEHHS
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIHM,
XapaKTEePU3YIOUIUX XUMUUYECKHE CBOMCTBA
a30THOM KHCJIOTHI KAK OKUCIUTEIIS, C IIOMOIIBIO
HIEKTPOHHOTO OanaHca.

[IpoBOAMTH, HAOTIOIATH U OMIMCHIBATH
XUMUYECKUM HKCTIEPUMEHT, XapaKTepU3 YOI
CBOICTBA a30THOM KHUCJIOTHI KAK OKUCIUTEIIS, C
COOIOICHHEM TIPABHII TEXHUKU O€30MaCHOCTH.

29

14

15
Hezens

®docdop u ero
COEIMHEHUS

docdop, cTpoeHHEe aToMa U AJUTOTPOTTHSL.
@ochunsr. Pochun. Oxeun hocdopa’) u
oprodochopras kuciaora. DocdaTsl.
dochopubie ynoopenus. MTHCEKTUITUIBIL.
lemoncmpayuu.

OO0pa3ipl MPUPOTHBIX COSTUHEHUN
dbocdopa. I'operne dochopa Ha BO3IyXE H
B kucnopose. [lomyuenue 6enoro docdopa

U UCIILITAHUE €r0 CBOICTB

XapakTepru30BaTh CTPOSHHE, ATUIOTPOIIHIO,
(u3nuecKkre U XUMHUYECKHE CBOKCTBA,
rmorydeHue u npuMeHeHue gocdopa c
VCIIOJIb30BAHUEM PYCCKOTO (POTHOTO) SI3bIKA U
SI3bIKA XUMHUH.

CaMOCTOSATETHHO OMKUCHIBATH CBOMCTBA OKCH/T
dhochopa(V) kak KHCIOTHOTO OKCHA M CBOMCTBA
opTodochOpHOI KUCTOTHI.

WurocTpupoBaTh 3TH CBOMCTBA YPaBHEHUSIMU

§19, Ned
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Vlabopamophvlie onvimal.
38.KadecTtBennsie peakiuu Ha pochar-uoH

COOTBETCTBYIOIIMX PEAKIIMA.

[IpoBOMTH, HAOIIOAATH U OIIMCHIBATD
XUMHUYECKUH SKCIIEPUMEHT € COOIIOIEHUEM
IpaBUJI TEXHUKN O€30IaCHOCTH.
Pacnio3naBath Gocdar-uoHsbI.

30

15

16
Heens

O61mas
XapaKTEePUCTHKA
aiieMeHToB IV A-
IPYIIIBL. YTIIEpoa

OO6mras xapakTepucTuka anemMeHToB 1V A-
IPYIIBI: 0COOCHHOCTH CTPOCHUS aTOMOB,
MPOCTHIX BEUIECTB U COCIMHEHUI B
3aBUCHMOCTH OT IOJIOKEHUS SJIEMEHTOB B
[lepuonuueckoi cucreme. YTaepo.
AJnoTponHble MOAM(UKALNK: ama3s,
rpadut. AMOpQHBIA yriiepoa u ero copra:
caka, aKTUBUPOBAHHBIN YTOJIb.
AncopOnnsi. XMMHUYECKHE CBOMCTBA
yraepoja. Kokcoxumuueckoe
MPOU3BOJICTBO U ero npoaykius. Kapouasr.
lemoncmpayuu.

Komnekuust «O6pa3iibl IpupoIHBIX
coequHenuit yrinepoaa». [Toprper H. 1.
3enunckoro. [lornomenue
AKTUBUPOBAHHBIM YITIEM PACTBOPEHHBIX
BEILIECTB WJIM Ia30B. Y CTPOUCTBO

pOTHBOTra3a

JlaBaTh O0IIYIO XapaKTEPUCTUKY aTOMaM,
IPOCTBIM BEUIECTBAM U COEIMHEHUSM JIEMEHTOB
[V A- rpynmnsl B 3aBUCUMOCTH OT UX MOJIOKEHUS
B [lepronnueckoit cucreme. XapakTepu3oBaTh
CTpOEHHE, aJNIOTPONHIO, (PU3NUECKHE U
XMMHUYECKHUE CBOICTBA, [TOJIyYEHUE U
npUMeHeHre aMOp(HOTO YIriepoaa U ero COpTOB
C MCIIOJIb30BAaHUEM PYCCKOI0 (POAHOIO) SI3bIKA U
SI3bIKa XMMUHU.

CpaBHHMBATh CTPOCHUE U CBOMCTBA ajMasa u
rpaduta. OnMchIBaTh OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA yTIIepo/ia.
[IpoBoIMTH, HAOMIOAATH U OIMCHIBATh
XUMHYECKUH SKCIIEPUMEHT C COOJII0/IEHNEM
NpaBUJI TEXHUKU 0€30aCHOCTH

§20, Ne7
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31

16

16
HeaeIIst

Kucnopoausie
COEIMHEHUS yriepoja

Oxkcua yraepoaa(Il): ctpoenne MoIeKyIbl,
[10JIy4eHUE U ero cBoicTBa. OKCUa
yraepona(I'y): ctpoeHre MOJEKYIIbl,
[IOJIy4YEHHUE U €T0 CBOMCTBA. YTOJbHAas
kucioTa. Conu yroJpHON KUCIOTBI:
KapOOHAThl U TMIPOKapOOHATHI.
TexHuueckas u nuuieBas coja.
Vlabopamoprvlie onvimal.

39. [Tomyuenue u CBOICTBA YroJIbHOU
KHCJIOTBI.

KauecTBeHHas peakuus Ha KapOOHAT-UOH

XapakTepHu30BaTh COCTAB, (PU3NYECKUE U
XMMHUYECKHE CBOICTBA, [TOJIyYEHUE U
IPUMEHEHHUE OKCUJIOB yIJIepoa ¢
HCII0JIb30BAHUEM PYCCKOTO (POJIHOIO) s3bIKA U
SI3bIKa XUMUU.

Y cTaHaBnMBaTh NPUYUHHO-CIIEACTBEHHBIE CBSI3U
MEXy BUAAMU XUMUYECKUX CBA3EH, TUIIaMU
KPUCTAIUIMYECKUX PEHIETOK OKCUIOB YIIIepoaa,
uX (U3NYECKUMHU U XUMUYECKUMH CBOMCTBaMH, a
Takke npuMeHeHueM. Co0roaTh mpaBuiia
TEXHUKU 0€30IaCHOCTH IPU MCII0JIb30BAaHUU
IEYHOI'0 OTOIUICHUSI.

Oxa3pIBaTh NEPBYIO MOMOILb IIPU OTPABICHUN
yrapHbIM ra3oM. XapaKTepu30BaTh COCTAaB,
¢du3nyeckue 1 XUMHYECKUE CBOMCTBA,
MOJIy4YE€HUE U IPUMEHEHHE YTOJIbHON KUCIIOTHI U
e€ coneil (kapOOHATOB U TMIPOKAPOOHATOB) C
MCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) S3bIKA U
SI3bIKa XUMUH.

MiimrocTpupoBaTh 3aBUCUMOCTH CBOMCTB COJIER
YTOJIBHOM KUCJIOTBI OT UX COCTaBa.

[IpoBoaNTH, HA0IIOATh U ONUCHIBATD
XUMHUYECKHH SKCIIEPUMEHT C COOIIOACHUEM
MpaBWJI TEXHUKHU 0€30I1aCHOCTH.

Pacrnio3HaBaTh KapOOHAT-HOH.

BbINOMHATE pacd€Thl 10 XUMUYECKUM (opMyIamMm
1 ypaBHEHUSM PEaKIMH, IPOTEKAIOLIUX C

Y4aCTUEM COCIMHEHUN YIiiepo/ia

§21, Ne 6e,
Ne7a.
IlonroroBu
ThCS K
MpaKThiec

KoM paboTe
Ne 5
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32 17 17 [IpakTuueckas padota |[lonyuenue, cooupanue u pacno3HaBanue |[lomydars, cOOMpaTh U pacro3HaBaTh Odopmuts
HEeest 5. «Ilonyuyenue yrieKkucioro rasa. zyuenue YIICKUCIBIN ra3 O0pamaThCes ¢ JabOpaTOPHBIM  [OTYET TIO
YIJIEKUCIOrO ra3a U [pacTBOPUMOCTH YTIICKUCIIOTO Ta3a B BOJIE U [000PYI0BaHHEM U HarpeBaTeIbHBIMU paborTe.
WU3Y4YCHHE €ro XapaKTePUCTHKA KUCIIOTHBIX CBOWCTB MpruOOpaMu B COOTBETCTBUU C MPaBUIAMH
CBOMCTBY» yroJbHOU KUCIIOThI. KauecTBeHHas TEXHUKH 0€30MacHOCTH.
peakius Ha KapOoHaT- u TuapokapOooHar- |HaGmromare U OMUChIBAaTH XUMUYCCKUI
OHBI HKCIEPUMEHT C MMOMOIIBIO PYCCKOTO (POIHOTO)
SI3BIKA U S13bIKAa XUMUU. DOpMYITHPOBATH BHIBOJIBI
10 pe3yJIbTaTaM MPOBEACHHOTO IKCIICPUMEHTA.
CoTpynHuYaTh B poliecce yueOHOro
B3aUMO/ICHCTBUS IIPU PabOTE B TPyIIax
33 18 17 YTI1€BOI0POIBI Heopranuueckre u OpraHn4ecKue XapakTepru30BaTh OCOOCHHOCTH COCTaBa U §22,Ne 6,7
Hees BEIIECTBA. YTIEBOIOPOIbl. XUMUYECKOE  [CBOMCTB OPraHUYECKUX COCIUHEHHIA.

CTPOEHHME OPraHUYECKUX BEUIECTB, KAK
[OPSAIOK COEMHEHNS aTOMOB B MOJIEKYJIE
10 BAJICHTHOCTH.

MertaH, 3TaH, KaK IpeebHbIe
YIII€BOJOPOABI. DTHIIEH U alleTUIIEH, KaK
HernpeielbHbIe (HEHACHIILIEHHBIE)
YIJI1€BOIOPOABL. ['opeHune yrieBogopoaos.
KauecTBeHHBIE peaKIK Ha HENPEAEIbHbBIE
COEIMHEHUS.

lemoncmpayuu.

Mozenu MOJIEKyJl METaHa, 3TaHa, ITUIIEHA
1 aneTuieHa. BzaumonencTeyie 3TUIIEH ¢
OpOMHOI1 BO/I0I U pacTBOPOM

IICpMaHTaHaTa KaJius.

Paznuyath npenenbHble U HelpeaelbHbIe
yrIIeBOA0poabl. Ha3piBaTh U 3aITUCHIBATH
(hopMyIibl (MOJIEKYIISIPHBIE U CTPYKTYPHBIE)
BaXHEUIIINX MTPEJICTABUTEINICH YTIIEBOAOPOIOB.
[Ipeuiarate S5KCIEPUMEHT IO PACIIO3HABAHUIO
COEMHEHUI HEeNpeJIeTbHOTO CTPOCHUSI.
Habmroaath 3a X010M XMMHUYECKOTO
HKCIIEPUMEHTA, ONUCHIBATH €T0 U JIeTaTh BBIBOIBI
Ha OCHOBe HaOumoieHnit. duKkcupoBaTh
PE3yIBTATHI SKCIIEPHUMEHTA C TIOMOIIBIO
PYCCKOTO (pPOIHOTO) SI3bIKa, a TAKXKE C TOMOILBIO
XUMHAYECKHX (OPMYI U YpaBHEHUH.
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34 19 18 Kucnopoaconepxa-  |DTHIIOBBIN CIIHPT, €TO MOJTyYEHHUE, XapakTepu30BaTh CIIUPTHI, KaK §23, Ne 6a0
Hezens M€ OpPraHUyYecKue [[IpUMEHEHHE U (pru3nosornyeckoe KHCIIOPOACOAEPIKAIINe OPraHUIECKUe
COCIMHEHUS neiictBue. TpexaTOMHBIN CIIUPT TIUIEPHH. [COCTUHEHHS.
KayecTBeHHast peakiyst Ha MHOToatoMHble [KiaccuduuupoBaTh CIUPTHI IO AaTOMHOCTH.
CIHUPTHI. YKCYCHAs - IPEJICTABUTEb Ha3zbiBaTh nipeicTaBUTEINCH OHO- U
KJ1acca KapOOHOBBIX KHCIIOT. TPEXATOMHBIX CIIUPTOB U 3aIKCHIBATH U3
/[emorncmpayuu. (dopmyIbl. XapaKTepr30BaTh KUCIOTHI, KaK
OO01re XMMUYECKHE CBOMCTBA KUCIIOT HA [KUCIIOPOJICOCPIKAIIIE OPraHNIECKHE
[pUMEPE YKCYCHON KUCIIOTHI. coeauHeHus. Ha3piBaTh npejicTaBuTeNe
KauecTBeHHast peakius HA MHOTOATOMHBIE [IPENIEIBbHBIX M HeTPEIEIbHBIX KapOOHOBBIX
CITHPTHI KUCJIOT Y 3aIIMChIBATh U3 (OPMYIIBI.
35 20 18 Kpemuuii u ero KpeMmHuii, crpoeHue ero aroma u CBOMCTBA. | XapaKTepU30BaTh CTPOCHUE aTOMOB U §24, Ne 3
Hees COCIMHEHUS Kpemuuii B npupoje. CHIMLIUIBL U CHIIaH. |[KPUCTAIJIOB, (PU3HMUYECKHE U XUMUYECKUE

Oxcupn kpemuusa(I'Y). Kpemuuesas
KHCJIOTA U €€ COJIH.
lemoncmpayuu.

Komnexnust «OGpa3ubl NpUpOIHBIX
coeMHEeHn KpeMHus». Kosutekuus
CTEKJIa, KEpaMHUKH, LIEMEHTA U U3JEIINN U3
HUX.

VIabopamopnvie onvimul.

40. [IponyckaHnue yriaeKucioro ra3a uepes

[pacTBOp CHJIMKATa HaTpUs

CBOMCTBA, IIOJIY4EHHUE U IPUMEHEHHE KPEMHMUS C
UCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) sI3bIKa U
SA3bIKA XUMUU.

Y cTaHaBIMBAaTh NPUUMHHO-CIIEICTBEHHBIE CBSI3U
MCXKAY CTPOCHHUEM aTOMA, BUIOM XUMHYECKOHN
CBSI3H, TUIIOM KPUCTAJLINYECKON PEIIETKN
KpEMHUs, €ro (1)I/ISI/I‘~IGCKI/IMI/I U XUMHNYECKUMU
CBOMCTBAaMH.

BrIMoTHATE pacuéThl 10 XUMHYECKUM (opMysIam
Y ypaBHEHUSAM PEaKLUi, IPOTEKAIOUINX C
Y4acCTUEM KPEMHHUS U €r0 COCTUHEHUN.
XapakTepu30BaTh COCTaB, (PU3NYECKHUE U
XUMHYECKHE CBOICTBA, MTOJIyYeHUE U
[IPUMEHEHHUE COETMHEHUI KPEMHHUS C
MCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) S3bIKA U
SI3bIKa XUMUH.

CpaBHMBATh JUOKCHUBI YTIEPOIA U KPEMHHUS.
OnucelBaTh BaKHENIINE TUIIBI TPUPOIHBIX

COG)II/IHCHI/Iﬁ KPEMHH KaK OCHOBHOI'O 3JICMCHTA
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nmuTochepsl. Pacmo3HaBath CUIMKAT-HOH

36

21

19
HeeIIst

CunukaTtHas
MIPOMBIIIICHHOCTD

[Ipon3BOACTBO CTEKIIA U LIEMEHTA.
[IpoayKius cuIMKaTHOM
[IPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO,
kepamuka, dpapdop, pasac. OnTuyeckoe
BOJIOKHO.

V{emoncmpayuu.

Konnexkuust npoayKIuu CUInKaTHOM
[IPOMBILIICHHOCTH. BuneopparmMeHTs! 1
cnanael «[Ipon3BOACTBO CTEKNIA U
LIEMEHTA)

XapaKTepI/BOBaTL CUJIMKATHYIO
IIPOMBIINIJICHHOCTD U eé OCHOBHYHIO ITPOAYKIIHIO.
Y cTaHaBIuBaTh aHAJIOTUH MCKAY pa3IMIHbIMUA
oTpaciiMu CHJIMKATHOH IMPOMBIIIJICHHOCTHU

§25
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37 22 19 [Torydenue HemeTaiisl B Ipupoe. OnuceIBaTh HAXOXICHUE HEMETALIOB B § 26, Ne5,6
HeJens HEMETAJJIOB @DpakimoHHas IePETOHKA KHUIKOTO npupoje. XapakTepu3oBaTh (PpaKIuOHHYIO
BO3/yXa, KaK CII0CO0 MOJTyYeHHSI TIEPETOHKY JKUIKOTO BO3/IyXa KaK COBOKYITHOCTh
KHCIOpOAa, a30Ta, aprona. [lomy4yenue (U3NYECKUX MPOLIECCOB. APTYMEHTUPOBATh
docdopa, kpeMHUs, XJI0pa, HOA. OTHECCHHE aKTHBHBIX HEMETAIJIOB K
DJEeKTPOIIN3 PaCTBOPOB. OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIM ITpOIieccaM
lemoncmpayuu.
Kosnexkuus «IIpupoansie coequnenns
HeMeTauioBy. BuneodparMeHTs! 1 cliaiiabt
«DpakIMOHHAS IEPErOHKa KUAKOTO
BO31yXa». BuneohparMeHThI U cliai bl
«[lomyuenne Bomopoa, KUCIOpOaa U
raJIOTCHOB JICKTPOIUTHYECKIM CIIOCOOOM)
38 23 20 [lonyuenue [lostyueHne CepHOI KUCIIOTHI: ChIPBE, XapakTepru30BaTh XUMU3M, CBIPBE, annaparypy, |(§27
Hees BaKHEUIITHX XMUMHU3M, TEXHOJOTHUYECKAsl CXeMa, METO/I  [HayYHbIC IIPUHIIMITBI U TIPOTYKIIHEO
XUMHAYECKUX KHITSALIETO CIJIOSI, TPUHIIMITBI TETNIO0OMEHA, (TPOU3BOACTBA CEPHON KUCIOTHI. CpaBHUBATH
COeAMHEHU N [POTHUBOTOKA U LHUPKYIALHMH. OneyM. HPOM3BOJICTBO CEPHON KUCIIOTHI C
HEMETaJJIOB [Tpon3BOACTBO aMMHaKa: CHIPbE, XUMH3M, [IPOU3BOJICTBOM aMMHaKa

TEXHOJIOTHUYECKAs CXEMa.

lemoncmpayuu.

Mojenu anmnaparos JJIs IPOU3BOJICTBA
CEpPHOM KHCIOThI. MOJIeNIb KUIISIIETO CIOS.
Mojienb KOJIOHHBI CHHTE3a aMMHaKa.
BuneopparmeHTs! U ciaaiabl
«IIpon3BOICTBO CEPHOM KUCIOTHDY.
BuneodparmenTs! 1 craisl
«IIpounsBoacTBo ammuakay. Komnekus

«CLIpBé JUJIA TTIOJTYyYCHU A CCpHOﬁ KHCJIOTBI».
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39 24 20 O06o06mieHue o TeMe  |YPOK-yIpaXHEHHE C UCTIOIb30BaHUE [IpoBOUTH OIIEHKY COOCTBEHHBIX JOCTHXKEHUH B [[[OBTOpUTH
HEJEs «Hemeramisl n ux CaMOCTOSITENIbHON Pa0OTHI IO BHITOJIHEHUIOyCBOSHHH TEMBI. §10- §27
COCITUHEHUS [IPOBEPOYHBIX TECTOB, 33JaHUI U KoppektupoBaTh cBou 3HaHUS B cooTBeTcTBUU ¢ ([Iogrorosu
YIPaKHCHHIA [TAHUPYEMBIM Pe3yIbTaTOM ThCS K
[losydaTh XUMUYECKYIO HHPOPMAIIH U3 KOHTPOJIb
Pa3IMYHBIX UCTOYHHUKOB. HOI1 paboTe
[IpencraBisaTs HHGOPMAITUIO TIO TEME No2
«Hewmeramer» B BHIE TaOIHUII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHHEM CPEJICTB
KT
40 25 21 KontponbHas padora 2 o reme «HemeTamisl U UX COeTUHEHHSD) He 3agano
Hees
MeTtasuibl 1 ux coeqnHenus (17 1)
41 1 22 O6mas [Tonoxxenue meramioB B [lepuogudeckoit  |OOBACHATD, YTO TAKOE METAJLIHI. §28, No7
Heaens XapaKTePUCTHKA CHCTEME XUMHUYECKUX d1eMeHToB /]. 1. XapakTepu30BaTh XUMHUECKUE FIIEMEHTHI-
METaJIJIOB MenzeneeBa, CTPOCHHUE UX aTOMOB U METalJIbl IO UX MoJoxeHuto B [lepuoanueckoit
KpUCTa/UIOB. MeTayunyeckas CBA3b U cucreme /l. 1. Menneneesa. [Iporao3upoBath
MeTaJNTN4ecKasl KpUCTalindecKas CBOMCTBa HE3HAKOMBIX METAJJIOB MO MOJIOKEHUIO
peméTka. dusnyeckne cBOMCTBA MeTaLIOB: [B [lepnoanueckoil cucreMe XUMHYECKUX
HJIEKTPO- U TETIONPOBOIHOCTb, hiemeHToB /. V1. MenzeneeBa.
OTpakaroIasl CltoCOOHOCTb, TITACTUYHOCTb. |Y CTAHABIMBATH IIPUYNHHO-CIIEICTBEHHBIE CBS3H
UEpHBbIe U IIBETHBIC METAILIIBI MEX]ly CTPOCHHUEM aToMa, BUIAOM XHUMHUYECKOM
CBSI3U, TUTIOM KPUCTAJTHIECKON PEIIETKH
METAIIJIOB — MPOCTHIX BEIIECTB U UX
COETMHEHU N
42 2 22 XuMu4yecKue MeTalibl Kak BOCCTAaHOBHTCIIH. OOBSCHATD, YTO TAKOE PsII AKTUBHOCTH § 29, N4,
Helels CBOMCTBa METAUIOB  (DJICKTPOXUMHUUESCKHIA PSiJl HATIPSDKEHUHA.  [MeTaiyioB. [IpuMeHSTh ero sl XapakTepucTuku |6ab

BsanmojeiicTBrie METAIIOB C
HeMeTalllIaMH, OKCHJIaMH, KMCIIOTaMH,
COJIAMH. AJIFOMUHOTEPMHUSL.
V{emoncmpayuu.

XHMMHYECKUX CBOMCTB IPOCTHIX BEIIECTB-
METaJLIOB.

O06001aTh CUCTEMY XMMHYECKHX CBOWCTB
METaJUIOB KAK«BOCCTAHOBHUTEIIHHBIE CBOHCTBAY.
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B3anMozeiicTBre HaTpus, JIUTHUS U KalbLus
¢ BOIoM. I'opeHue Hatpus, Maruus u
Kenes3a B Kuciaopoae. Benblika TepMUTHOR
cMecu. B3aumonelictBue cMecu OPOLIKOB
Cepbl U XKelle3a, IUHKA U CEPBI.
BzaumoeiicTBue alfOMUHUS ¢ KUCIOTaMHU,
[eJiouaMu 4 Bonon. BzaumMoaeiicTBue
KeJe3a U MeIU C XJIOPOM.
B3aumoelicTBre Menu ¢
KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTON U
A30THOM KHUCIIOTOMU (pa30aBiICHHON U
KOHLIEHTPUPOBAHHOM ).

Jlabopamopmuwiii onvim.

41. BzaumoeiicTBue xele3a ¢ pacTBOPOM
cynbara menu(Il)

CocTaBisITh MOJIEKYJISIPHBIC YPAaBHEHHS PEAKIINH,
XapaKTePU3YIOIUX XUMUYECKHE CBOMCTBA
METaJJIOB B CBETE YUYCHUS 00 OKUCIIUTEIBHO-
BOCCTAHOBHTEJIBHBIX MPOLIECCaX, a PEAKIUU C
Y4aCTHEM 3JICKTPOJIUTOB, TIPEACTABIATh TAKXKE U
B NOHHOM BU/JC.

Habmroath 1 ONMCHIBATh PEAKIIMUA MEXKITY
BEII[ECTBAMHU C TTOMOIIBIO PYCCKOT0 (POIHOTO)
SI3bIKA U A3bIKa XUMUHU. CaMOCTOSITENTEHO
IMPOBOAUTDH OIIBITHI, TOATBCPKAAOIINC
XUMHUYECKHE CBOWCTBA METAILJIOB C COOJIIOCHUEM
NpaBUJI TEXHUKN O€30MaCHOCTH
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43-44 13-4 |23 OO0mas CTpoeHre aTOMOB H ITPOCTHIX BEIIECTB. OOBSCHATH YTUMOJIOTHIO HA3BAHUS TPYIIIIBI §30, Nel
Heaens XapaKTePUCTHKA 3aBUCUMOCTbh (PU3NYECKUX U XUMHUECKHUX |«IIEJIOYHBIEC METAJLIBI». No3ab
peMeHTOB [A- CBOWCTB IIEIIOYHBIX METAJIOB OT 3apsiAoB |/[aBaTh 0OMIyI0 XapaKTEPUCTUKY IIETOIHBIM
[PYIIIBI siep ux aToMoB. OKCHIBI ¥ THAPOKCUABI  [METaJIaM 10 UX MojoxeHuto B [lepuonnyeckoit
[I[EIOYHBIX METAJIJIOB, UX MMOTYYCHHE, cUCTEME XUMUYeCKUX 3eMeHToB 1. 1.
CBOICTBA, MpUMeHeHue. Baxkueimue conu [Menpeneena.
[[EJIOYHBIX METAJIJIOB, X 3HAYCHHUE B XapakTepru3oBaTh CTpOeHUE, (PU3NIECKHE U
YKUBOU U HEKUBOUW MPUPOJIE U B KUIHU XUMHYECKHE CBOMCTBA IIEJIOYHBIX METAILJIOB B
YyeJI0BeKa. CBeTE 00111ero, 0COOEHHOT0 U €AUHUYHOTO.
lemoncmpayuu. [Ipenckas3piBaTh GU3HMUECKUE U XUMHUECKUE
Okpacka TIaMeHu COeTMHEHUSIMU CBOMCTBA OKCHJIOB M THIPOKCHJIOB IIETOYHBIX
[[EJIOYHBIX METAJJIOB METAJIJIOB Ha OCHOBE UX COCTaBa M CTPOCHUS U
MIOJITBEPIKIaTh TIPOTHO3EI YPABHCHHUSIMH
COOTBETCTBYIOIIUX PEAKIIHA.
[TpoBOAUTH PaCUETHI IO XUMUIECKHM (hopMyTam
U YpaBHEHUSIM peaKIUii, TIPOTEKAOIIUX C
Y4aCTUEM IIETOYHBIX METAJUIOB U HX
COCIMHEHUN
45-46 |5-6 |24 O6mas CrpoeHue aTOMOB U TPOCTHIX BEILIECTB. OOBACHATH YTUMOJIOTHIO Ha3BAHUS TPYIIIBI §31, Ned,
Heaens XapaKTePUCTHKA 3aBUCUMOCTh (PU3HUECKUX U XUMUYECCKUX [«IIETOYHO3EMENTbHBIC METAJLIBI. NoSa
Il A- rpynms CBOMCTB IIEJIOYHO3EMEIbHBIX METAJIOB OT |[laBaTh 00IIyI0 XapakTepucTuKy Metayuiam ITA

3aps/ioB sAfep uX aroMoB. OKCUIIBI U
TUAPOKCHIBI IIEIOYHO3EMENBHBIX
METAaJUIOB, UX IOJIyYEHHE, CBOWCTBA U
rnpuMeHeHne. Baxuenmume conu
IETOYHO3EMENbHBIX METAJIJIOB,
MX3HAUEHUE B IPUPOJIE U KU3HH YETIOBEKA.
KapOoHaTsl 1 ruipokapOOHAThI KaJIbLHUS.
{emoncmpayuu.

Okpacka TIaMeHu COeTMHEHUSIMU
MIENOYHO3EMENBbHBIX METAJIIOB. [ amenue

N3BECTU BOJIOU.

rpynnbl (IENTOYHO-3eMENbHBIM METAJIaM) TI0 UX
nosioxeHuto B [lepuoanueckoii cucreme
XUMHUUYeCKUX djieMeHToB 1. Y. Meneneera.
XapakTepu3oBaTh CTpOeHHE, (pU3ndecKue u
XHUMUYECKHE CBOMCTBA IMIET0YHO-3eMETbHEIX
METAJIJIOB B CBETE OOIIEr0, 0COOEHHOr0 U
€IUHUIHOTO.

[Ipencka3epiBaTh PU3NUECKUE U XUMHUECKHE
CBOMCTBA OKCHUIOB M THAPOKCHIOB MeTauioB 1A
IpYMIBI HA OCHOBE UX COCTaBa M CTPOCHUS U

IIOATBCPIKAATH IIPOTHO3bI YPAaBHCHUAMU
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VIlabopamopnbiii onvim.
42.11lonyueHre U3BECTKOBOW BOJIBI U
OMBITHI C HEH

COOTBETCTBYIOIIMX PEAKIIMA.

[IpoBOIUTH pacy€Thl N0 XUMUYECKUM (hOopMysIam
U YPaBHEHUSM PEAKLUN, IPOTEKAIOIIUX C
Y4aCTHEM ILIEINOYHBIX METAJUIOB U UX
COCTUHEHUN

47 25 JKEcTKOCTh BOABI U KécTkocTh BOJIBI: BpEMEHHAsS U OOBICHATD, YTO TAKOE <OKECTKOCTH BOIBI». §32
Heaens CHoCcoOBbI € rnoctrosinHasi. CrocoObl ycTpaHeHUS Paznuyath BpeMEHHYIO U MIOCTOSIHHYIO
YCTpaHECHHS BpeMeHHOU kEcTKoCTH. CIIOCOOBI YKECTKOCTb BObI. [Ipennarats criocoObl [ToaroroBu
yCTpaHEHHs! IOCTOSTHHOM JKECTKOCTH. YCTpaHEHHUS )KECTKOCTH BOJbI [IpoBOIUTS, ThCS K
HoHUTEI. Ha0JII01aTh U ONMCBIBATh XUMUYECKUIN [IpaKTUyec
[emoncmpayuu. HKCIIEPUMEHT, C COOJIIOICHUEM MTPaBUIJI TEXHUKH |KOi paboTe
[Tonyuenue KECTKON BOABI 0€e30I1aCHOCTH Ne 6
B3aMMO/JICHICTBUEM YTJIEKHCIIOTO C
W3BECTKOBOW BOJIOW. Y CTpaHEHUE
BPEMEHHOM )KECTKOCTHU KUIISTYCHUEM U
100aBKOM COJbI. Y cTpaHEeHHE TOCTOSTHHON
KECTKOCTU J00aBKOM cobl. IOHUTHI
MPUHITUII UX JeHCTBUS (BUIeO(PArMeHT).
48 25 [IpakTuueckas padota [[lonydeHnue xECTKON BOIbI [Tonmy4atsb, coOMpaTh U paco3HaBaTh Odopmuts
Helens 6. «K€cTKOoCTh BOJIBI U[B3aMMOICHCTBHEM YTIICKHUCIIOTO C yraekucibii ra3 OopamaThes ¢ 1a0OpaTOpHBIM — [OTUYET TTO
CHOCOOBI €€ 3BECTKOBOM BOJIOM. Y CTpaHEHHE 000pyIOBaHUEM M HarpeBaTeIbHBIMU paborTe.

YCTpaHEHUS»

BPEMEHHOM KECTKOCTH KUITTYEHUEM U
00aBKOM COJbl. Y CTpaHEHHE MTOCTOSIHHOM
ECTKOCTU 100aBKoM cofbl. McnibiTanue
PKECTKOM BOJBI PACTBOPOM MBLIA

MpuOOpaMu B COOTBETCTBUHU C TIPaBUTIAMU
TEXHUKHU 0€30MacHOCTH.

Ha6J'IIOI[aTI) U OIUCHIBATHL XUMHUYECKUU
HKCHEPUMEHT C MMOMOIIIBIO PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMHNU. q)OpMYJ'H/IpOBaTI) BBIBOJIbI
[0 pe3yNibTaTaM MPOBEICHHOTO YKCIIEPHUMEHTA.
CoTtpyaHuyaTh B TIpoiiecce yaeOHOTo
B3aMMO/ICHCTBUS TIpU pabOTe B TPyIIax
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49 9 26 AJIFOMUHUH U €ro CoenvHeHus aIFOMUHMS B IPUPOJIE. XapakTepu3oBaTh ATFOMUHUMN IO €r0 §33,
HeaelIs COCTMHEHUSI XHUMHUYECKHUE CBOMCTBA aJIFOMHUHUSL. 10J10keHUI0 B [leproauueckoii cucreme Ne 50, 6
OCcoOEHHOCTH OKCHJIa U THAPOKCH 1A xuMudeckux djemenToB . . Menaeneena.
ATFOMHUHUS KaK aM(pOTEpHBIX coequHeHMH. [ONUCHIBAaTh CTpOCHHE, (PU3NIECKHe U
Baxueiime conu anfoMUHUS (XJIOPUL, XUMHYECKHE CBOMCTBA aIIOMUHUS, TOATBEPKAas
cynbdar). X COOTBETCTBYIOIIMMH YPAaBHEHUSIMU PEAKIUH.
lemoncmpayuu. OOBACHATH IBOMCTBEHHBIN XapaKTep
Komnnexuust npupoIHbIX COeAMHEHUN XUMUYECKUX CBOMCTB OKCHJIA U THAPOKCUIA
anmoMuHMs. BuneopparMeHThl U claiiibl  |aFOMUHHUSL.
«Oxcup amoMuHuA U ero Mmoaudukanun». [KoOHKpeTU3upoBaTh 3IEKTPOIUTHUECKOE
[Tonydyenue amboTepHOTo THAPOKCUIA MOJy4YE€HUE METAJUIOB OMMCAHUEM MTPOU3BOJICTBA
QIIOMHHMS U UCCIIEJJOBAHUE €r0 CBOMCTB  |QJIFOMUHMS. Y CTaHABIMBATh 3aBUCUMOCTh
oOJacteld IPUMEHEHHUS ATIOMUHHUS U €T0 CILJIaBOB
OT CBOWCTB.
[IpoBOANTH pacu&Thl O XUMUYECKUM (hopMyiam
Y YPAaBHEHUSM PEAKIIUNA, TPOTEKAIOIIUX C
Y4aCTHEM AJIFOMUHUS U €r0 COeTMHEHUI
50-51 |10-11 |26 Keneso u ero OCOoO6EHHOCTH CTPOEHUS aTOMa XKeJle3a. XapakTepru30BaTh MOJIOKEHUE JKEIIE3a B §34, Neda,
HeJens COEMHEHHUS 2Kene3o B mpupoe. Baxxnenmue pyabl [Iepronueckoi cucTeMe XMMUYECKUX No SaB
26 xene3a. Oxkeuapl U ruapokcusl xenesa(Il) prnementos JI. . MenaeneeBa, 0coOEHHOCTH [loarorosu
HeIes u (11). Comu xenesa(Il) u (I11). CTPOCHUS aToMa. THCS K
OOHapy)xeHHue MOHOB KaTHOHOB jkee3a B |(OmUChIBaTh (PU3HUECKUE U XUMUYECKUE MpaKkTHiec
pacTBope. 3HaU€HHE COEIMHEHUH JKeJle3a. |[CBOMCTBA JKeJie3a, TOATBEPKIas HX KoM paboTe
Vlabopamopnvie onvimai. COOTBETCTBYIOIIMMHU YPAaBHEHUSIMHU PEAKIIUH. Ne 7

43. [lomyuenne runpokcuaoB xeneza(ll) n
().

44 KauecTBeHHbIE peaKIIMH1 Ha KaTHOHBI
Kenesza

OOBACHATD HATUYKE IBYX TEHETHUYECKUX PSJIOB
coemHenmii xenesa Fer+ u Fe** .

'V CTaHAaBIMBATh 3aBUCUMOCTh 00JIacTeH
MIPUMEHEHHUSI JKeJe3a U €ro CIUIaBOB OT CBOMCTB.
[TpoBOAUTH PaCUETHI IO XUMUIECKHM (DOpMyTam
W ypaBHEHUSIM PEaKIIHii, MTPOTEKAIOIINX C
y4aCTHUEM JKeJie3a U €r0 COCTMHEHUN.
Haluro1aTh ¥ OMTUCHIBATD PEAKITUH MEKITY
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BCIICCTBAMMU C ITOMOIIBIO PYCCKOI'O A3bIKA .

52

12

26
HeJens

[IpakTrueckas padbora
7

«Pentenne
PKCIIEPUMEHTATBHBIX
3a7ad 1o TEME
«MeTaie»

PenieHue skciepuMeHTaIbHBIX 3a7a4 Ha
pacrno3HaBaHUE U NOJIYYEHHE METAJNIOB U
WX COeIUHEHUN

DKCcIepUMEHTAIbHO MCCIIEI0BAaTh CBOICTBA
METAJUIOB U UX COEIMHEHMM, peraTh
HKCIIEpUMEHTAIbHbIE 33JJauH 110 TEMe
«MetamisD».

PaboTath ¢ 1a60paTOpHBIM 000PYAOBAaHHEM U
HarpeBaTeIbHBIMA IPUOOPAMHU B COOTBETCTBUH C
NpaBUIAMU TEXHUKHU 0€3011aCHOCTH.

Habuto1aTh cBOMCTBAa METAIIJIOB U UX
COEZIMHEHUI U SBJICHUH, TPOUCXOIALINX C HUMH.
OnwuceIBaTh XUMUYECKHIA YKCIIEPUMEHT C
[TOMOILIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA
XuUMHAN. DOpMyITHPOBATH BBIBOIBI TI0
pe3yabTaTaM MPOBEJCHHOTO SKCIIEPUMEHTa
Onpenensts (Mcxos U3 yueOHo 3a1a4n)
HE00XO0AMMOCTh UCIIOJIb30BaHUs HAOIIOJCHUS
WM DKCTIEPUMEHTA

Odopmutp
OTYET IO
pabote
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53 13 27 Kopposus metaiioB u [Koppo3us Xumudeckas u OOBSCHATD, UTO TAKOE KOPPO3HUSI. §35, No5
HeeIst CIIOCOOBI 3aIMTHI OT  [MJIIEKTPOXUMHUYECKAs. 3alIUTa METAJUIOB OT |Pa3In4aTs XUMUYECKYIO M DJIEKTPOXUMUYECKYIO
Hed KOPPO3HH. Koppo3uu. MmocTpupoBath MOHATHS
V[emoncmpayuu. «KOPPO3HS», «XUMUYECKAsT KOPPO3US»,
Komnekus « XuMUYeCKHe UCTOYHUKA (OQICKTPOXUMHYECKAS KOPPO3UsD» IPUMEPAMHU.
TOKa». Pe3ynbTarhl IMTETLHOTO XapakTepu30BaTh CIIOCOOBI 3aIIUTH METAJIIOB OT
HKCIIEPUMEHTA 110 H3YYCHUIO KOPPO3UHU KOPPO3UH
CTAJILHBIX U3JICIHNA B 3aBUCHMOCTH OT
YCIIOBHUI TIPOIIECCOB
54-55 |14-15 27 Mertasuibl B ipupojie. (MeTtajuibl B pupoe: B cBo0oaHOoM Buje U |[KinaccuduimpoBath OpMBbI TPHUPOTHBIX §36, Ne3.4
Heaens Iloustue o B BHUJI€ COCIUHECHUN. COCTMHEHUN METAJIJIOB.
28 METaJUTypTHH [lonsatue o metayutypruu. YEpHas u XapakTepu30BaTh 00IIUE CIIOCOOBI TIOTYYCHUS
Hees [BETHAS METAJLTYPTHSL. METAIIJIOB: IMUPO-, TUIPO- U

[InpomMeTatyprusi, rTHAPOMETAIIYprus,
PJIEKTPOMETAILTYPrusi. JJOMEHHBIN nporecc.
[lepepaboTka uyryHa B CTallb.

DIEeKTPOJIN3 PACILIIABOB.

{emoncmpayuu.

Boccranosnenue meau u3 okcuna meau(Il)
BO/10pOJI0OM. BuieopparMeHTh! U caai bl
«IIpon3BOJICTBO UYr'yHa U CTAJIN.
Buneopparments! u cnaiiasl «3aenus u3
JyryHa U cTainu». BuneopparmeHTs! n
crnaipl «Ipon3BOACTBO arOMUHUA»

DIIEKTPOMETAIUTYPIHH.
KoHKpeTn3upoBath 3TH CIIOCOOBI IPUMEPAMU U
YPaBHCHHUSIMU PEAKIUI ¢ COCTaBICHUEM
SJIEKTPOHHOTO OajaHca.

OnuceiBaTh JOMEHHBIH Mpoliecc U
HIIEKTPOIUTHIECKOE MOTyYEHHE METAJUIOB.
Pasznuyath y€pHbIe U [IBETHBIE METAJUIbI, YyT'yHbI
1 CTaJIn
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56 16 28 O06o00menre 3HaHUK | Y POK-YIIpaKHEHUE C UCTIOJIb30BaHUE [IpoBOANTH OLIEHKY COOCTBEHHBIX MOCTHXKEeHHH B [[loBTOpUTH
Heaens 1o TeMe «MeTaiby  [cCaMOCTOSITEIBHOW PaOOTHI 10 BHIOJHEHUIOyCBOCHNH TeMbl. KoppekTupoBath cBou 3HaHus B (§28-36
[IPOBEPOYHBIX TECTOB, 3aaHUI U COOTBETCTBHUHM C IUNIAHUPYEMBIM PE3YyIbTaTOM [Toarorosu
YIIPAKHEHUM. [lomyyaTh XUMHUYECKYIO HHPOPMALIUU U3 ThCS K
pa3IMYHBIX UCTOYHHUKOB. KOHTPOJIb
[IpencraBnsaTs HHGOPMALIHIO IO TEME HOM pabote
«MeTasuibl» B BUie TaOIHLL, CXEM, OTIOPHOTO Ne3
KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM CPEJICTB
WKT.
S7 17 29 KonrponsHas padot 3 mo Teme «MeTamibi» He 3agano
Heaens
XuMHus 4 OKpYy:Kamomas cpeaa (2 4)
58 1 29 Xumuueckuii coctaB  |(CTpoeHue 3eMiTu: siipo, MaHTHs, 3eMHasi  [MIHTerpupoBaTh CBEACHUS O (PU3UIECKOIM §37
Heaens [IaHeThl 3eMils KOpa, UX XUMHUYECKHUI cocTaB. JIutocdepa [reorpaduu B 3HAHUSA O XUMUYECKOI
1 € XUMUYECKHil cocTaB. MuHepaisl. OpraHU3al1H [1JIAaHETHI.
Pynel. Ocanounsie nopoasl. [lonesnsie XapakTepu30BaTh XUMHUECKHI cOCTaB
ncKonaemble. XMMHUECKHUH COCTaB re0JIOTNYECKUX 000109€eK 3eMiIu.
rusipocdepsl. XMMUYECKHH cocTaB Pa3nnuath MUHEpaJIbl U TOPHBIE IOPOJIBI, B TOM
aTMoc(epbl. YKCIIe U PY/JIb
V{emoncmpayuu.
Buneodparments! u cnaiiasl «CTpoeHue
3eMJIu ¥ €€ XMMHUYECKUIN COCTaBy.
Kosutekuyst MUHEpaJioB ¥ TOPHBIX TOPO/I.
Komtekuust «Pynbl MeTauioBy.
Vlabopamophvie onvimut.
45. VzyueHue rpaHmra.
59 2 30 Oxpana VCTOYHMKHM XUMUYECKOTO 3arpsA3HEHUS XapakTepru30BaTh UICTOYHUKH XUMUYECKOTO §38, Ne 6,7
HEJENs OKPY’KAIOILEH CPEebl  |OKpyXarolel cpespl. [ modansHbIe 3arpsI3HEHUST OKPYKAOIIEH Cpeibl.
OT XMMHUYECKOTO HKOJIOTHYECKHE MPOo0IIeMBbl yenoBedecTBa: |ONUCHIBATh TI00aTbHbIE 3KOJIOTHYECKHUE
3arpsi3HEeHUs MapHUKOBBIN (P PEKT, KUCIOTHBIE JOKAU, [IPOOJIEMBI YETIOBEUECTBA, CBSI3aHHbIE C

030HOBBIE JbIPbl. MeKTyHapoagHOE

XUMUYECKHUM 3arpsisHeHueM. [Ipearate nytu
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COTPYAHHYECTBO B 00JIACTH OXPaHbI
OKPY’KaIOILEH Cpeibl OT XUMUYECKOTO
3arps3HEHUS. «3eIEHasT XUMHUS.
{emoncmpayuu.

BuneodparmenTst u cnaiiasl «I modaibHbIC
DKOJIOTHUECKHE TPOOIEMBI YEIOBEUECTBAY
Vlabopamopnbie onvimai.

46. 3ydeHne MapKUPOBOK Pa3InYHBIX

BU/I0B ITPOMBIINIJICHHBIX W

IIPOAOBOJIbCTBCHHLIX TOBAPOB

MUHUMU3ALUU BO3JACHCTBHSI XUMUYECKOTO
3arpsiI3HEHUS Ha OKPYXKAIOIIYIO Cpey.
[IprBOIUTE IPUMEPHI MEXKAYHAPOIHOTO
COTPYJIHUYECTBA B 00JACTH OXPaHBbI
OKpYKaroIllen cpesibl OT XUMUYECKOTO
3arps3HEHUs

O0001menue 3HAHUI 10 XMMMH 32 Kypc OCHOBHO# mK0Jibl. [loaroropka k OCHOBHOMY rocy/iapcTBeHHOMY

sk3ameny (OI'J) (7 v)
60 30 BemecrBa CrtpoeHue aToMa B COOTBETCTBHH C [IpencraBisaTh HHPOPMAIIHUIO IO TEME §39
HEeJes [MOJIOKEHUEM XUMHUYECKOT0 AJIEMEHTA B «Ilepuoanueckuii 3akoH u [lepuognueckas Tect Nel-12
[leproanueckoii cucreme. CTpoeHue cucrema /JI. 1. MenzeneeBa B cBeTe TEOpUHU
BEILIECTBA: XUMHUUECKAs CBS3b U CTpOEHHS aToMa» B BUJIE TaOIHII, CXEM,
KPUCTATUIECKHE PEIIETKH. 3aBUCHMOCTE |OIIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
CBOMCTB 00pa30BaHHBIX dJIEMEHTAMHU npumeHeHueM cpeacts MKT.
MMPOCTHIX BEIIECTB (METAIOB, HEMETAIIIIOB, |BBITIOIHATE TECTOBBIE 3aJaHUS 110 TEME.
OJIarOpOHBIX Ta30B) OT MOJOKEHUS [IpencraBisaTs HHPpOpMAIHIO IO TeMe «Bus
hneMeHTOoB B [lepuonnyeckoii cucreme. XUMUYECKUX CBSI3€M U THUIBI KPUCTATTUIECKUX
Tumnosoruss HEOPraHMYECKNX BEILLECTB, peméTok. B3auMocBsI3b CTpOEHUS U CBOMCTB
NeJICHUE X Ha KIJIACCHI U TPYIIIIHI. BELIECTB» B BUJIE TAOJIMII, CXEM, OTIOPHOTO
[IpeacraBuTeny pa3HbIX KIacCOB KOHCIIEKTa, B TOM YHCII€ C IPUMEHEHUEM CPEJICTB
HEOPIraHUYECKUX BELIECTB. NKT
61 31 Xumuueckue [Ipu3HaKy U ycioBUs MIPOTEKAHUS [IpencraBiasTh HHPOPMAIHUIO 10 TEME §40
Henens peaknun XUMHYECKHUX peakiui. Tumoaorus «Knaccudukarus XUuMUIECKUX PEaKIUi 110 Tect Nel-9

XUMHYECKHUX PEAKIHU MO Pa3TUIHBIM
ocHOBaHMsIM. Peakiinu MOHHOro oOMeHa.
OKHUCIHUTENLHO-BOCCTAHOBUTEILHBIE
peaknuu

pa3iIuyHbIM npu3HakaMm. CKOPOCTh XUMUYECKUX
peakIuii» B BUJIE TaOIHI], CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM CPEICTB
NKT.
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BEIITOIHATE TECTOBBIE 3aJaHUS 10 TEME.
XapakTepu3oBaTh OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIC PEAKIINH, OKUCIUTEh U
BOCCTAaHOBHUTCIIb.

OTanyath STOT TUIT PEAKIIUH OT peaKuii
oOMeHa.

3anuchIBaTh YPAaBHEHHS OKUCIIUTEIIBHO--
BOCCTAHOBUTEIBHBIX PEAKIIUNA C TTOMOIIIBIO
AJICKTPOHHOTO OajaHca

62-63 |3-4 31 OcHoBBI XUMHUECKUE CBOMCTBA MPOCTHIX BEHIECTB. (XapaKTepH30BaTh 00IINE, OCOOCHHBIE U §41
Heens HEOpraHU4YecKon XapakTepHble XUMUYECKHE CBOMCTBA VH/IMBU/IyaJIbHBIC CBOICTBA KUCIOT, OCHOBaHUiA, [Tect Nel-8
32 XUMHAH coJ1e00pa3yoIIKX OKCHIOB, THAPOKCUIOB |COJIEH B CBETE TEOPUU DIEKTPOIUTHUECKOM Ne9,10
Heens (ocHOBaHM, KUCIOT U aM(POTEPHBIX TIMCCOLIMALIUH.
TUIPOKCHUJIOB), COJIEH ApPryMEHTHpPOBAaTh BO3MOXHOCTb ITPOTEKAHUs
XUMHUYECKHX peakluil B pacTBOpax
HIIEKTPOJIUTAX UCXOS U3 YCIOBHH.
KnaccuduupoBaTh HeOpraHMUeCKUe BeIlecTBa
[0 COCTaBY U CBOWCTBAM.
[IpuBOANTE MpUMEPHI MTPECTaBUTENEH
KOHKPETHBIX KJIACCOB M TPYIIIT HEOPTaHHYECKUX
BEIIIECTB
64 5 33 [ToBTOpEHME U TectupoBanue, pemieHue 3a1a4 U BBINOTHATE TECTHI M YIPAaXXHEHUS, pellaTh [ToBTOPUTH
Heaens 000011IeHHUE 110 TeME. |BBINOJIHEHUE YITPAKHEHUN TI0 TEMe 3a/1a4M 110 TEME. §39-41
[ToaroroBka k [IpoBOANTH OLIEHKY COOCTBEHHBIX JOCTUKEHHI B
KOHTPOJIbHOM paboTe YCBOEHHUH TEMBI.
KoppekTrpoBaTh CBOM 3HAHUS B COOTBETCTBHU C
[UTAHUPYEMBIM PE3yIbTaTOM
65 6 34 KontponbHas padora 4 He 3angano
Hesens «HMToropas o Kypcy OCHOBHOM IIIKOJIBI»
66 7 34 AHan3 KOHTPOJIBHOM paboThI.
Hesens [TonBeneHne UTOTOB roja.
67-70 4 PesepBHOE Bpems
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