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INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma mo xumuu st 9 kiacca cocraBiieHa Ha OCHOBe DenepabHOTO

ToCyaAapCTBCHHOTO 06D330B21TCJII)HOI‘O cTaHaapTa OCHOBHOI'O 06HICI‘O O6p330BaHI/I$I,

OcHOBHOI1 00pa3zoBaTebHOM MPOTpaMMbl OCHOBHOTO ob6miero obOpazoBanusi 'bOY OOII
c.I'Bapueiinpt Ha 2020-2021 yueGusbiii rox, [IpumepHoit yuyeOHON MpOrpaMMbl OCHOBHOTO
oOmero oOpa3oBanuss no xumuu: «lIporpamma kypca xumuum maia 8 — 11 kiaccos
oOpazoBarenbHbIX yupexaeHui» / Aptop: O.C. ['abpuensH.

B oOpa3oBarenbHOM Tpoliecce HMCMOIb3YyeTCsl YUeOHHUK, BXOASIIUNA B (enepanibHbIN
nepeyeHb Y4YeOHMKOB, PEKOMEHIOBAaHHBIX MUHHCTEPCTBOM 00pa3oBaHUs U HAayKH
Poccuiickoit penepairiv K MCTOIB30BaAHUIO:

«Xumus - YueOnuk maiist 9 kinaccay / 'abpuensa O.C. — M.: «JIpoda», 2017 r.

Pabouas nmporpamma paccuntana Ha 68 yacoB B roJ (2 yaca B HEZEIIO).

IInanupyembie pe3yJIbTaThbl 0CBOCHHUS Y4eOHOI 0O

npeaMera 00y4arUHiicss HAYYUTCH:

|| XxapakTepu30BaTh OCHOBHBIE METO/IBI TO3HAHUS: HAOMIOZICHHE, U3MepEHNEe, SKCTIEPUMEHT;
|| ommchBaTH CBOWCTBA TBEPHABIX, JKHMIKHX, Ia3000pa3sHbIX BELIECTB, BBIICIAS HX
CYILIECTBEHHBIEC IPU3HAKH;

L] pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX ITOHATHH «aTOM», «MOJEKyIa», «XUMUUECKUN
JIEMEHT», «IIPOCTOE BEILECTBOY, «CIOKHOE BEILECTBO», «BAIICHTHOCTDY, «XUMUYECKas
peaKLus», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

L] pacKpbIBaTh CMBICI 3aKOHOB COXpaHEHUsl MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TE€OPUH;

|| pa3nudaTh XUMUYecKUe U (pU3HUecKue sIBICHNS;

L] Ha3bIBATh XUMHUYECKUE STIEMEHTHI;

L| onpenensaTs cocTaB BEMIECTB MO UX (PopMynaMm;

LI onpenensTh BaJEHTHOCTb aTOMa 3JIEMEHTA B COCIUHCHUSX;

L onpefensaTh TUIl XUMUYECKUX PeaKllni;

|| Ha3bIBATh MPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUYECKUX PEaKIIUil;

L] BBISBIATH TPWU3HAKU, CBUAETENBLCTBYIOIIME O MPOTEKAHUUM XUMHYECKOU peakluu IpH
BBIIIOJIHEHUU XUMUYECKOTO OIIbITA;

|| cocTaBnATh POpMYIIbl OMHAPHBIX COSAMHEHUM;



|| coCcTaBIATH YpaBHEHHS XUMUYECKUX PEaKIAL;
|| cobmoath npaBuna Ge3omacHol padoThHI IIPU MPOBEISHUH OIBITOR;
|| monb30BaTheA JabopaTOPHBIM 000pyAOBAHUEM U MOCY0IH;
|/ BBIYHCITATh OTHOCHTENBHYIO MONEKYIAPHYIO U MOJIAPHYEK MACChl BEIIECTB;
|| BBIYMCIATH MAaCCOBYIO IO XUMHUYECKOT O 3JIeMeHTa 10 (popMyJie COSTUHEHUS;
|| BBIYKCTATH KOJMUYECTBO, 0OBEM WM Maccy BelllecTBa IO KOIUYECTBY, 00beMy, Macce
pEareHTOB WJIM MPOAYKTOB PEAKIINH;
|| xapakTepu3oBaTh (U3UUEecKre U XUMHUUYCCKHE CBOMCTBA TPOCTHIX BEIECTB: KUCIOpOa U
BOJIOPOJIA;
|| mony4aTh, COOUpaTh KACIOPOI U BOAOPOT;
|| pacnmo3HaBaTh OMBITHBEIM MTYTEM ra3000pa3Hble BellecTBa: KUCTIOPO/, BOJOPO/I;
L] pacKpbIBaTh CMBICT 3aKOHA ABOTapoO;
| pacKpBIBaTh CMBICI TIOHATHH «TETIOBOH 3(DQeKT peakiuny, «MOTSPHBIA 00beM»;
|| xapakTepu30BaTh (PU3NYECKUE U XUMUYECKUE CBOMCTBA BObL;
|| pacKpbIBaTh CMBICT IOHATHUS «PACTBOPY;
|/ BBIMUCTATh MAaCCOBYIO JTIOTIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;
|| IpUTOTOBNATE PACTBOPHI C OMpeAeTIeHHON MacCOBOW JT0Nel pacTBOPEHHOr O BeIlleCTRa;
|| Ha3BIBATh COETMHEHUS] U3YUYEHHBIX KJIIACCOB HEOPTaHMYECKUX BEILIECTB;
|/ xapakTepuzoBaTh (U3MYECKHE W XUMHUYECKHe CBOHCTBA OCHOBHBIX KJIAcCOB
HEOPraHMYE€CKHUX BEIIECTB: OKCUJOB, KUCIIOT, OCHOBAHUM, COJIEH;
|| onmpeaensTh MPUHAAIEKHOCTE BEIIeCTB K ONPEACIeHHOMY KIAacCy COeTMHEHNN;
L] cocTaBnaTh HOpPMYIIbI HEOPTraHUYECKUX COSTMHEHUN N3YYEHHBIX KJIACCOB;
|/ HOpoBOAUTH OMBITHI, MOATBEPKAAONIAE XUMUYECKHE CBOWCTBA W3YYEHHBIX KIIACCOB
HEOPraHUYECKHUX BEIIECTB;
| ] pacmo3HaBaTh OMBITHBIM IIyTEM PacTBOPBI KUCIOT U MIENoYeH MO U3MEHEHUIO OKpackKH
WHJIMKATOPA;
| ] XapakTepru30BaTh B3aMMOCBSI3b MEXK/ly KJIACCAMHU HEOPTAHUYECKUX COCIUHEHUN;
LI packpeiBaTh cMmbIc [lepuonuydeckoro 3akona JI.M. Menneneesa;
| OOBACHSTH (QUINUECKUM CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpa XHUMHYECKOTO
3JIEMEHTA, HOMEPOB I'PYIIILI U IlIeproaa B nepuoandeckon cucreme .M. Menneneesa;
| oOBICHSTH 3aKOHOMEPHOCTH W3MEHEHHUSI CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B

npeaciax MaJliblX IMEPUOA0B U I'NIAaBHBIX ITOATPYIIII;



|| XapakTepn3oBaThL XUMHYECKHE 3MEeMEHTHl (0T BOJOpOAa M0 KalbIhf) Ha OCHOBE WX
noJio’keHus1 B nepuoaudeckoit cucreme J[.M. MenneneeBa u 0COOEHHOCTEM CTPOCHHUS UX
aTOMOB;
L] cOCTaBIATH CXEMBI CTPOEHHS aTOMOB IepBBIX 20 3JIEMEHTOB MEPUOJUYECKON CHCTEMBI
J.1. Mennaeneena;
|| pacKpbIBaTh CMBICI MOHATHHI: «XUMHAYECKAs CBA3bY, «3MEKTPOOTPULATEIHHOCTh;
|| xapaKTepu30BaTh 3aBUCUMOCTh (PHU3NYECKUX CBOWCTB BEIIECTB OT THUIIA KPUCTAIIIMUYECKON
peLIeTKY;
|| ompenensTh BUJ XUMUIECKOH CBSI3M B HEOPTAaHUYECKUX COSTUHEHUSX;
|| m300paxaTh cXeMbl CTPOCHUS MOJEKYJ BEIeCTB, 0Opa30BAaHHBIX pa3HbIMUA BHIAMU
XUMHUYECKHUX CBS3EH;
L/ packpplBaTh CMBICI [OHATUHA «UOH», «KATUOH», «AHUOH», «BJIEKTPOIUTHI»,
CHEIEKTPOJIUTBI»,  «IJEKTPOJIUTUYECKAsT  AUCCOLMALUS», «OKUCIUTEIb»,  «CTEIEHb
OKHUCIICHHS» «BOCCTAHOBUTEIDY, KOKUCIICHUEY, «BOCCTAHOBIICHUEY;

|| onpenensATs CTENEHb OKUCIEHUS aToMa DJIEMEHTa B COSTUHEHHH;

|| pacKpBIBaTh CMBICI TEOPUU 3NEKTPOTUTHIESCKON TUCCOIUALAN;
L/ cocTaBisATh YpaBHEHUS 3JIEKTPOIUTHIECKON JUCCOIMALIMK KUCIOT, Nieno4el, conei;
L] 0OBSCHSTH CYITHOCTh TIpoIiecca 3MEKTPOIUTHUSCKOM AUCCOIUAIINE U peaKIui HOHHOTO
oOMeHa; | COCTaBNATE MONHBIE U COKpallleHHbIe HOHHBIE YpaBHEeHHs peakliud oOMeHa;
|| onpenensaTh BO3MOXHOCTh MPOTEKAHUSI PEAKIINI HOHHOTO OOMEHa;
|| IpOBOAUTE peakliy, MOATBEPIKAAOINE KaueCTBEHHBIN COCTAB PA3IUYHbIX BEIEeCTB;

L ompeaensaTh OKUCIUTENb U BOCCTAHOBUTED;
L] cOCTaBISTh YPaBHEHHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLINN;
|| Ha3BIBATE (PAKTOPHL, BIUSIONIHE HA CKOPOCTh XUMUUECKON PEaKIH;

|| xmaccupUIUpoBaTh XUMUYECKHE PeaKllUy IO Pa3IHYHBIM MPU3HAKAM;

L xapakTepHu3oBaTh B3aUMOCBSI3b MEX/Ty COCTABOM, CTPOEHHEM M CBOMCTBAMU HEMETAILIOB;
|| TpOBOAWUTH OMBITHL MO IOMYYEHHUIO, COOUPAHUIO U HM3YyUYECHUIO XMMHUUYCCKUX CBOUCTB
ra3o00pa3HbIX BELIECTB: YIJIEKUCIIOTO Ta3a, aMMHUaKa;
|| pacrmo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HOro BEIIECTBA: YIIIEKUCIbII ra3 1 aMMUaK;

L XAPpaKTCPU30BaAThb B3aUMOCBA3bL MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH MCETAJlIIOB;



|| Ha3bIBAaTL OpraHUYecKHe BeliecTBA MO WX (opMyne: MeTaH, 3TaH, ITHIEH, METaHOI,
ATAHOJ, TJIUIEPUH, YKCYCHAs KHUCJIOTa, aMUHOYKCYCHasi KHUCJIOTa, CT€apUHOBAsl KHUCIIOTA,
OJICMHOBAsl KUCJIOTA, TJIIOK03a;

|| olleHMBaTh BIUSHWE XUMHUUECKOTO 3arpsi3HEHUS OKpYXKalollled cpelbl Ha OpTraHU3M
YeJI0BEKa;

L/ rpaMOTHO o0Opamarhbes ¢ BEIIecTBAMU B TTOBCETHEBHOM KU3HU

L/ ompenensTh BO3MOXHOCTh IIPOTEKAHWS pEaklIHUi HEKOTOPBIX MpeacTaBUTeNeH
OpPraHUYeCKUX BEHIECTB C KHUCJIOPOJOM, BOJOPOJAOM, METaJUIaMH, OCHOBAaHUSIMH,
rajoreHamH.

OO0yyaromuiicsl MOJy4uT BO3MOKHOCTh HAYYUTHCS

] BBIIBHTaTh W TIPOBEPITH OKCIEPUMEHTATHLHO THIIOTE3bl O XUMHUUYECKUX CBOHCTBaX
BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS, MX CLIOCOOHOCTHU BCTYIATh B XUMUYECKHUE
PEAKIINH, O XapaKTePEe U MPOTYKTaX Pa3IMUHBIX XUMUYECKUX PEaKIIU;

] XapakTepH30BaTh BelllecTBA IO COCTaBy, CTPOCHUIO M CBOWCTBaM, YCTaHABIMBATH
MIPUYUHHO-CJIEJICTBEHHBIC CBSI3U MEXKY IAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA,;

] cOCTaBNSATHL MOJEKYJSIPHBIC W TOJIHbIe MOHHBIC YpPaBHEHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHHUSIM;

] HOpOTHO3WPOBATHL  CIOCOOHOCTHL  BellleCTBA  NPOSBIATH  OKUCIUTENBHBIE WU
BOCCTAHOBUTEIbHBIC CBOMCTBA C YUETOM CTETECHENW OKUCIICHUS DJIEMEHTOB, BXOJAIIUX B €ro
COCTaB;

L] COCTaBNATh YpaBHEHHS peaKIldi, COOTBETCTBYIOIINX MOCIEAOBATEILHOCTY NpeBpaIeHui
HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB;

] BBIIBUTATh U TIPOBEPATH SKCIEPUMEHTANBHO THUIMOTE3hl O Pe3yibTaTaX BO3AEHCTBUS
pa3IMYHBIX (PaKTOPOB Ha H3MEHEHUE CKOPOCTH XMMHUYECKOM PEaKIInH;

|| Wcmonb30BaTh MPUOOpETeHHbIe 3HAHWS IS 3KOJOTUYSCKM TPaMOTHOTO TOBENEHHS B
OKpYXarUIEn Cpele;

|| ¥CTONB30BaTh MPHOOpeTeHHble KIIOUeBble KOMIIETEHIIUH MPH BBIMOIHEHUH TIPOSKTOB M
y4eOHO-UCCIICIOBATENIbCKUX 3a7ad [0 M3YYEHHUIO CBOMCTB, CHOCOOOB TIOJYYEHUS U
pacrio3HaBaHHWs BellecTB; | OOBEKTUBHO OIGHUBATh UHGPOPMAIAIO O BellecTBaX U
XUMHUYECKHUX Mpolieccax;

|| KpUTHYECKH OTHOCUTBLCS K IICEBJOHAYUHOU MH(pOpMaUK, HeTOoOpPOCOBECTHON peKIamMe B

CpelicTBax MaccoBOM MH(POpMALINH;



L/ ocosnmaBaThb 3HAa4Y€HUE TEOPETHYECKUX 3HAHUUM @0 XHUMHMM I IPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA;
| co3naBaTh MOJIENH W CXEMBI JUIS pellleHHus] yIeOHbIX U MO3HABATENbHBIX 33/1a4; MOHUMATh
HEOOXOUMOCTh  COOJIIOICHUSI  MPEANUCAHUN, TpeajiaraéMblX B  HHCTPYKIUSAX  TIO
UCIIOJIb30BAHUIO JIEKAPCTB, CPENICTB OBITOBOM XUMUH U JIp.

Coaep:xanue yueOHOro npeamera
Tema 1.001a58 XapaKTepUCTHKA XUMHYECKHUX 3JIEMEHTOB M XMMHYECKUX peaKIui
(9 yacoB)

XapakTepUCTHKa HJIEMEHTA 110 €r0 IOJIOKEHUIO B IIEPUOJAUYECKON CUCTEME XUMUYECKUX
anemeHToB J[. M. MenneneeBa. CBOMCTBA OKCHJIOB, KUCJIOT, OCHOBAHUM U COJICH B CBETE
TEOPUU DJIEKTPOJIUTUYECKOW JUCCOLMAIMUA W TIPOLIECCOB OKUCIICHMS-BOCCTAHOBIICHUS.
I'eneTnueckue psabpl METAIUIA U HEMETAILIA.

[TonsiTe O MEPEXOIHBIX ANIEeMEHTaX. AM(OTEPHOCTh. ['eHEeTHUECKU psijl MEepeXOoJHOTO
DJIEMEHTA.

[leproguyeckuii 3aKOH W INEPUOJMYECKAs CUCTEMAa XHUMHMYECKHX dyemeHToB /[I. .
MenzeneeBa B CBETE yYEHHS O CTpOeHUH atoma. VX 3HaueHue.

OO0o0uIeHne CBEICHU O XUMHUYECKUX peakuusx. [IoHsTHe 0 CKOpOCTH XUMHUYECKOU
peakuuu. DakTopbl, BIMSIOIIAE HA CKOPOCTh XMMHUYECKMX peakuui. Karanuzatopel u
Kataiau3. THruOuTopsl. AHTHOKCHUIAHTBHI.

JdeMoHcTpanuu. 3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM pEakIUMu OT MPUPOJBI
pearupyronmx BeUIECTB. 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOW pEaKUUMU OT KOHLUEHTPALHUH
pearupyromux BEIIECTB. 3aBHCHUMOCTh CKOPOCTM XWMHYECKOW pEaKkIUu OT IUIOLIAAU
CONPUKOCHOBEHHUSI pearupyromux Murubuposanue.

JlaGopaTopHbie onbIThI. 1. [lonyuenune ruipokcuia HUHKA U UCCIIEI0BAaHUE €T0 CBOMCTB.

2. MonenupoBanue noctpoenus [lepuoanueckoii cucteMbl Xumudeckux daemenToB /1. .

Menne- neea. 3. 3amenieHue jkeie3oM Meau B pacTBope cynbdata menu (II). 4.
3aBUCUMOCTh CKOPOCTH XMUMHUYECKON pEakUUH OT MPUPOJBl PEArMpyrOlIMX BEIIECTB Ha
MpUMepe B3aUMOJCHCTBUS KUCJIOT C METalaMU. 5. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKuuy OT KOHILIEHTPALMU PEArupyroluX BEUIECTB HA IPUMEPE B3aUMOJCHUCTBUS LIMHKA C
COJIIHOM KHCJIOTOM PpAa3JMYHON KOHIEHTpAalHMH. 6. 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOU
peakuuu OT IUIOIIAANA CONPHKOCHOBEHMs pearupyromux Bewects. /. MoaenupoBanue

KUIBLIETO CI0s». 8. 3aBUCUMOCTh CKOPOCTH XMMUYECKOM pEaKMU OT TEMIIEPATYpPhI



pearupyronmx BELIECTB Ha mnpumepe B3aumopaeiictBus okcuaa menu (II) ¢ pactBopom
CEpPHOM KHCIJIOThI PA3IUYHON TemmepaTypbl. 9. PasnoxkeHue mepokcuia BOAopona ¢ Io-
motbio okcuaa mapranna (IV) m karamazel. 10. OOGHapyxkeHue KaTana3bl B HEKOTOPBIX
numeBblx mnpoaykrax. 11. HMHruOupoBaHue B3aMMOIEWUCTBHS KHUCIOT € MeETaUIaMH
YPOTPOITUHOM.

Tema 2. Metasuibl (21 vac)

[lIonoxeHne MeETauioB B MEPUOAUYECKON CHUCTEME XHUMHUYECKHUX d3nemeHtoB J[. .
MenzeneeBa. Merammueckas KpUCTAUIMYECKAS PEMIETKA M METAJUIMYECKAsT XUMUYECKas
cBsa3b. OOmme d¢usnueckue cpoiictBa MeTauioB. CIiaBbl, MX CBONCTBA M 3HAYCHHE.
XHWMHUYECKHE CBOWCTBA METANIOB KAaK BOCCTAHOBUTENICU. OJIEKTPOXUMUYECKUU Pl
HANpPsDKCHUM METAJUIOB M €ro MCIOJIb30BaHUE Il XapaKTEPUCTUKA XUMUUYECKHUX CBOMCTB
KOHKpETHbIX  MeTauioB. CrocoObl  MOJy4YeHUS  METAJIOB:  MHUPO-, THAPO- U
anekTpoMeTasutyprusi. Kopposus MetamioB u criocoObl 60psObI ¢ HEM.

Obmass xapakKTEepUCTUKAMETOYHBXMETalJJoB. Merauisl B IpupoJe.
O6uue cnocoObl ux mnonydenus. Ctpoenue aroMoB. lllemounbie MeTamiabl — MPOCTHIC
BEIIIECTBA, UX (PU3MUECKUE M XMMHYECKHE CBOWCTBA. BakHelne COECTUHEHMS IIETOYHBIX
METaJUIOB — OKCH/IbI, THIPOKCHUIBI M COJIU (XJIOPHUIBI, KapOOHATHI, CYIb(haThl, HUTPATHI), UX
CBOICTBA U MPUMEHEHUE B HApOJHOM X03siicTBe. KanuitHbie ynoOpeHus.

Obmass xapakTepUCTUKADIEMEHTOBTITJIaBHOWNO AT pYy bl Il rpynmsl.
Ctpoenne atomoB. lllemouno3emenbHbIE METAIIITBI — MPOCTHIE BEIIECTBA, MX (HU3HUECKUE U
XMMHUYECKUE CBOWMCTBA. BakHeHIIne COEAUHEHUS IIEJIOYHO3EMENbHBIX METAIOB —
OKCHJIbI, TUAPOKCUJIBI M COMU (XJIOPUIBI, KapOOHATHI, HUTPATHI, Cylbdatsl U (ocdarer), ux
CBOMCTBA U IPUMEHEHUE B HAPOJHOM XO35MCTBE.

AnoMmu H U . CrpoeHne atoma, PU3NYECKHE W XUMHUYECKHE CBOMCTBA MPOCTOTO
BemiecTBa. COeIMHEHUS aTIOMUHUS — OKCHUJ] U TUAPOKCHU, UX aM(POTEPHBINA XapakTep.
Baxueimmue conu amomunus. [IpumeHeHne amoMUHUS U €70 COCTUHEHUN.

XK e ne3o.CrpoeHue aToma, pu3nueckue U XUMUYECKHE CBOMCTBA MPOCTOTO BEILECTBA.
I'enetnueckue psaael Fe2+ u Fe3+. KauectBennsie peakuuun Ha Fe2+ u Fe3+. Baxuelmue conu
J&Keses3a. 3HaYeHUE JKeJle3a, ero COeAMHEHUI U CIJIaBOB B IIPUPOJIE U HAPOJIHOM XO3SIHCTBE.

JdemoncTpamuu. OOpa3ibl IMIETOYHBIX M IIEJIOYHO3EMEIbHBIX MeTaisioB. OOpasibl

CIu1aBoB. B3aumopencTBre HAaTpus, JINTHS U KaldbLKs C BOJOW. B3auMoaencTBre HaTpus U



MarHusi C KHCJIOpoJaoM. BsaummopneiictBue wMertauioB ¢ Hemertauiamu. [lomydenue
ruapokcuoB xemnesa (II) u (11D).

JlabopaTtopHblie onbIThI. 2. O3HaKOMIICHHE ¢ 00pa3iaMu MeTaiioB. 3. B3anmoselicTBue
METaNIOB C PacTBOpPAMH KHUCIOT U cojeil. 4. O3HakoMieHHe C¢ oOpasliaMHu MPUPOJIHBIX
COCIMHEHUM: a) HaTpHs; O) KaJblMs; B) aIIOMUHMS; T) kene3a. 5. [lonmydyenue ruapokcuaa
ATIOMUHUSI M €T0 B3aUMOJICUCTBUE C PAaCTBOpaMM KHCJIOT M Ienoudeil. 6. KaduecTBeHHbIE
peakunu Ha noHbl Fe2+ u Fe3+.

Ilpaxmuueckasa paooma Nel. OcylieCTBICHUE UEMOYKA XUMHUECKUX TIPEBPALICHUIN
METAJLJIOB.

Ilpakmuueckaa padoma Ne2. [TonydyeHue U CBONCTBA COCTMHEHUI METAJIJIOB.
Ilpakmuueckasa padoma Ne3. PenieHue >KCIEpUMEHTAIBHBIX 337124 HA PACIIO3HABAHUE U
MOJTYyYEHHE BEUIECTB.

Tema 3. Hemeranuasl (30 yacoB)

OO6mas xapakTepuCTHKa HEMETAJJIOB: IIOJIOKCHHE B mepuoauueckoit cucreme . .
MenneneeBa, OCOOCHHOCTH CTPOEHHUSI aTOMOB, DJJIEKTPOOTPHUIIATEIBHOCTh Kak Mepa
CHEMETAJIUTMYHOCTH»,  PAI  BJIEKTPOOTPULIATEIBHOCTH. KpHCTaIIM4Yeckoe  CTpOEHHue
HEMETAJNIOB — TMPOCTHIX BemiecTB. AuioTpornusi. DuU3MUECKHME CBOWCTBA HEMETAJJIOB.
OTHOCUTENBHOCTh MOHSITUN «METaLD), «HEMETAILI.

B o xopo . IlonoxeHnue B MIEpUOANYECKON CUCTEME XUMHUUYECKUX 3jieMeHTOB [l. .
MenpneneeBa. CTpoeHue atomMa W MOJEKYJIbl. DPU3MYECKHME U XUMUYECKUE CBOMCTBA
BOJIOPO/Ia, €ro MOJyUYCHUE U IPUMEHEHHUE.

ObmasxapakTepucTukaramnoreHoB.Crpoerne atomoB. [IpocThie BemecTna,
UX (Qu3MYeCKue U XUMHUYecKue cBoHcTBa. (OCHOBHBIE COCIUWHEHMS TajJOTCHOB
(rasloreHoBOAOPOABI U TaJIOTEHU/Ib), UX CBOMCTBA. KauecTBeHHas: peakiusl Ha XJIOPUA-UOH.
Kparkue cBeaenuss o xiyope, Opome, ¢tope u wuoxae. IIpumeHeHHe TrajJoreHOB M HX
COCMHEHUN B HAPOJAHOM XO3SMCTBE.

Cepa. CrpoeHue aroma, aljIOTpONUsi, CBOWCTBA M NPUMEHEHHE POMOMYECKOW CEpBhl.
Oxkcunst cepol (IV) u (VI), ux nonydyenue, cBoiictBa u npumenenne. CepoBoAoOpoaHas U
cepHucTas KUcJIoThl. CepHast KUCIOTa U €€ COJM, UX TPUMEHEHHE B HAPOJHOM XO3SICTBE.
KadectBenHas peakius Ha Cyab(}aT-uoH.

A30T. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BEIIECTBA. AMMUAK, CTPOEHHUE,

CBOﬁCTBa, IMOJIYUYCHHUEC U IPUMCHCHHUC. Comm AMMOHHUHA, UX CBOMCTBA U IMPUMCHCHHUC. OKCI/II[BI



azora (II) u (IV). A3oTHas KucnoTa, €e CBOICTBA M NMpUMEHEeHUEe. HUTpaTbl U HUTPUTHI,
npo0iemMa uX CoiepaHus B CETbCKOX03MCTBEHHON MPOYKIUU. A30THBIE YI0OpEHUSI.

®octop. Crpoenue aTtoma, auIOTPONHs, CBOWCTBa Oenoro u kpacHoro ocdopa, ux
npumeHenne. OcHoBHBIE coeauHeHUs: okcupa docdopa (V), oprodochopHas kucimoTa u
dbocdatel. DochopHbIe y10OpEHUS.

Yruaepo . Crpoerne atoma, auIOTPOIHs, CBOMCTBA aJUIOTPOITHBIX MOAM(MUKAIIHIMA,
npumeHenue. Oxkcunpl yriepoaa (II) u (IV), ux cpoiictBa u npumenenue. KauectBeHHas
peaxius Ha yriaeKucibii ra3. KapOoHaTsl: KalblUT, COJa, MOTAIll, UX 3HaYCHHE B IPUPOJIE U
KU3HU yesoBeka. KauecTBeHHas peakiiys Ha KapOOHAT-HOH.

Kpemunii. CtpoeHne atoma, KpUCTAJUIMYECKUI KPEMHHI, €ro CBOMCTBAa U IPUMEHEHHE.
Oxcupn xpemuus (1V), ero npupojHbsie pa3HOBUAHOCTU. CHIMKAThl. 3HAUEHUE COECTUHEHUIM
KPEMHUS B JKMBOM U HEXUBOU npupoe. [IoHITHE 0 CHIIMKATHON MTPOMBIIUIEHHOCTH .

JemoncTpanuu. OOpa3ibl TajJoreHoB — MPOCTHIX BELIECTB. B3aumoieiicTBIE TajJoreHoB

C HaTpHeM,aIIOMUHUEM. BbITeCHEHHE XJIO0pOoM OpoMa WM MOJla U3 PACTBOPOB HX COJIEH.
B3aumogernictBue ceppl ¢ MeTalulaMH, BOJIOPOJAOM U KHCIOpoAOM. BzammonernicTBue
KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO.
[lormomienrie yriaeM pacTBOPEHHBIX BEIIECTB WMJIM ra3oB. BoccTaHOBIEHHME MeIU M3 e€e
okcuga yriaem. OOpa3ibl TPUPOAHBIX COCAMHEHHM XJiopa, cepbl, ¢docdopa, yriepona,
kpeMHHs. OOpa3lbl BaKHEMIIMX I8 HApOAHOTO XO3fAWCTBA CyJb(aToOB, HUTPATOB,
kapOoHatoB, pocharoB. OOpasiibl CTeKIa, KEPAMHUKH, IIEMEHTA.

JlabopatopHble onbIThl. /. KayecTBeHHas peakuus Ha xjopua-uoH. 8. KadecTBeHHas
peakius Ha cyibdar-uoH. 9. PacnoznaBanue coneit ammonus. 10. [loydenue yriaekucioro
raza u ero pacrno3HaBanue. 11. KadecTBennas peakmmss Ha KapOoHaT-wioH. 12.
O3HakoMJIEHHE C TPUPOJHBIMU CHIIMKaTaMu. 13. O3HaKOMIIEHUE C TPOAYKIMENH CHIIMKATHON
MPOMBIIUIEHHOCTH.

Ilpaxkmuueckas padoma Ne 4. PellieHne SKCIIEPUMEHTANIBHBIX 3a7a4 110 Teme «lloarpynna
KHCIIOPOJa.

Ilpakmuueckaa padomaiNe5. Pelienne skcriepuMeHTaIbHbIX 3a/1a4 1o TeMe «lloarpymnmbl
a30Ta U yriepoaay.

Ilpakmuueckan pabomakNe6. [lonyuenue, cobnpanue u pacrio3HaBaHHE ra3oB.

Tema 4. O0001IeHN e 3HAHUIA 110 XUMUM 32 KYPC OCHOBHOM IIKOJIbI (8 4acoB)



@uU3NYECKU CMBICT TOPSAJKOBOTO HOMEpA »JJIEMEHTAa B IEPUOJUYECKON CHCTEME
xuMuueckux snemeHToB J[. 1. MeHeneeBa, HOMEpOB Mepuoja U rpynmbl. 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB JJIEMEHTOB W HUX COCAWMHEHUN B IMEpUOJaX M TIpynmax B CBETE
MPEJCTABICHUN O CTPOEHUU aTOMOB 3JIEMEHTOB. 3HAUYEHUE NMEPUOIUYECKOTO 3aKOHA.

THuIbl XUMHYECKUX CBSI3€M M TUIBI KPUCTAJUIMYECKUX PEIETOK. B3auMOCBS3b CTpOEHHUS U
CBOWCTB BEILECTB.

Knaccudukanus XUMUYECKUX pEaKIMil MO0 pa3dyHbIM MpU3HAKaM (YHUCIO U COCTaB
pearupyrommux M1 00pa3yloIIMXcs BEIIECTB, TeIIoBoM 3(ddekT; ucnoib3oBaHuE
KaTajuu3aTopa; HalpaBJICHUE; N3MEHEHHUE CTETICHEH OKUCIICHUS aTOMOB).

IIpocteie M cnoxHBIE BeliecTBa. MeTtajuibl U HeMeTasulbl. ['eHeTnueckue psiapl MeTaia,
HEMeTaula U mepexogHoro mMeramia. Okcunbl (OCHOBHBIC, aM(pOTEpHBIE W KHUCIOTHBIE),
TUAPOKCUIBI  (OCHOBaHMS, aM(OTepHbIE THAPOKCUIBI W KHUCJIOTHI) W COJHU: COCTaB,
Kiaccupukanus M oOIHe XMMHUYECKHE CBOMCTBA B CBETE TEOPUHU AJIEKTPOIUTHUYECKOU

Jucconuanyv nu HpCIICTaBJ'ICHI/Iﬁ 0 IMponeccax OKMUCIICHHUA-BOCCTAHOBIICHUAA.

TemaTnuyeckoe IJIAHMPOBAHME

Ne Tema ypoka KoimuecTBo

n/n yacoB

O01mas xapakTepucTUKa XMMHUYECKHX 3JIEMEHTOB M XUMHYECKUX pPeaKkuui

(9 yacoB)

1 XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA MO0 €T0 MOJIOKEHUIO

I[ICXD JI.N.Menpaeneena. 1
2 XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA M0 €T0 MOJI0KEHUIO

I[ICXD .M. Menpaeneena. 1
3 AM@oTepHbIe OKCUIBI U TUJIPOKCUBI. 1
4 [Teprnoanyeckuii 3aKOH ¥ IEPUOANYECKAS CUCTEMA XUMUYECKHUX

sanemenToB [[. 1. Menpaeneena. 1
5 XHUMHUYECKasi OpraHu3auus MpUpOoIbl. 1
6 Xumnyeckue peakuud. CKOpOCTh XMMUYECKOW PEAKIUU. 1
7 Karanuzarop u karanus. 1




O0o001Ienre u cucreMarusaius 3Haduil mo teme "OOoras
XapaKTEPUCTHKA XUMHYECKUX JICMEHTOB M XUMHUECKUX PeaKIuii"

9 KonTponbnas padora Ne 1 mo reme «OO011ast XxapakTeprucTuKa
XUMHUYECKUX DJIEMEHTOB U XUMUUECKUX PEaKIIHil»
MeTtasibl (21 gac)
10 | UcTopusi BOSHUKHOBEHHUS METAJIJIOB
11 | Ilonoxenue MeTaJyioB B nepuouyeckoit cucreme 1. U.
MeHpeneeBa U CTpOEHUE UX aTOMOB
12 | ®dusnueckue CBOMCTBA METAILJIOB
13 | CrumaBbl ¥ UX KJIacCH(PUKAIIAS
14 | Xumuyeckue CBOMCTBA METAIIIOB
15 | [Ipaktuueckas pabora Nel. OcyriecTBiaeHHE [IEMOYKH XUMAYECKUX
IIPEBpALCHUN
16 | [Tomydyenue MeTamioB
17 | Koppo3sus meTaiioB
18 | Ypok-ympaxkHeHnue
19 | lllenounpie MeTayIbl. Y.
20 | lllenounplie MeTAILIBI. Y2.
21 | bepunnuii, Maruui U MIEIOYHO3EMENTbHBIC METAJUIBI. Y 1.
22 | bepunnwuii, Maruuii u MIEIOYHO3EMETbHBIC METAJUIBL. Y2,
23 | Amomuanit. V1.
24 | AmromuHMR. V2.
25 | Kenezo. V1.
26 | XKenezo. V2.
27 | I[Ipaktuueckas padota No2 "[lonyuenue u CBOMCTBA COCTMHEHHIMA
METaJIoB".
28 | Ilpaktuueckas padota Ne3 "DKcrepuMeHTAIbHBIC 33]]a4H 110

Pacno3HaBAHMIO U MOJYYEHUIO COEIUHEHNI METaIOB" .




29

O0o001IeHre U cucTeMaTu3alus 3Haduil o teme "Metaibsl".

30 | KonTpomasHas padota Ne 2 o reme «MeTab».
Hemeranubi (30 yacoB)

31 | Hemeramibl: aToMbl ¥ ipocThie BemiecTBa. Kucnopo, 0304, BO3ayX.

32 | Bogopon.

33 | Bona.

34 | Boaa B )XM3HU YeJIOBEKA.

35 |Tamorens!. Y1.

36 |I'amorensl. V2.

37 | CoenuHeHUE TAJIOTEHOB.

38 | Ilomyuenue rajgoreHoB. buonorudeckoe 3HaU€HUE U IPUMEHEHUE
raJIOTEHOB U UX COEJIMHECHUM.

39 | Ypok-ynpaxxkHeHue.

40 | Kucnopon. V1.

41 | Kucnopon. V2.

42 | Ipaktuueckas padora Ned "DxcnepruMeHTAIbHbBIC 33/1a4H TI0 TEME
"IToarpynmsl kuciopoaa™".

43 | Cepa. V1.

44 | Cepa. V2.

45 | CoeauHeHUs Cepbl.

46 | Azot. V1.

47 | Azot. V2.

48 | AMMmuax.

49 | Con aMMOHUS.

50 | Kucnopoansie coenMHEHUs a30Ta.

51 [IIpakTuyeckas padora Ne5 "DkcniepruMeHTaIbHbIE 3a/1a4d 110 TEME

nn

"Iloarpynmnsl a3ota u yriaepoga"".




52®qachop u ero coeTuHEHHUS.

53 | O6o01eHne u cucTeMaTu3alys 3HaHui 1mo Teme "A3oT, pocdop u
WX cOeIMHEeHus".

54 | Yruepon. V1.

55 | Yraepon. V2.

56 | KucnopomHbie coeMHEHUS yTIepoia.

57 | IIpaktuueckas padora Ne6 "Ilonyuenue, coOupanue u
pacrio3HaBaHHe ra3oB'.

58 | KpeMHwmii u ero coequHEHHs.

59 | IToaroroBka K KOHTPOJILHOM padoTe.

60 | KonTpombHas padota mo teme «HemeTamiens.

O0o0meHnne 3HAHNI 10 XUMHH 32 KyPC OCHOBHOM IIKO0JIbI (8 4acoB)

61 | [lepmonnueckas cuctema Jl. 1. MenpeneeBa u ctpoeHre aroma.

62 | DmekTpoorpuniareabHOCTh. CTeneHb okucneHus. CTpoeHue
BEIIICCTBA.

63 | Knmaccudukanus xumuyeckux peakiiuii. CKOpoCTh XUMHYECKOM
peaxiuu.

64 | Jluccoumanus 3IEKTPOJUTOB B BOJIHBIX pacTBOpax. MloHHBIE
YPaBHEHUS PEAKIIUM.

65 | OKHCIUTEIBPHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.

66 | Heoprannueckue BeiiecTBa, UX HOMEHKJIATYpa M KilacCUpUKAIIHS.

67 | XapakTepHble XUMUYECKHE CBOMCTBA HEOPTAHNUECKUX BEIIECTB.

68 | UtoroBblii ypok.




