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IosicHUTeILHAS 3alIMCKA
Pabouas nmporpamMma 1o XMMHH IIOCTPOEHA Ha OCHOBE (pyHIaMEHTaNBHOTO spa COJEPIKaHHWsS OCHOBHOTO O0ILIero oOpa3oBaHMs, TPeOOBaHUI K pe3ysibTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeNbHON IPOrpaMMbl OCHOBHOTO 00lIero oopa3oBaHusi, TpeOOBaHUI K CTPYKTYype OCHOBHOM 00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOTO 00Iero o0pa3oBaHus,
nponucaHHeiX B DenepansHOM TrocylapcTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO oO0IIero oOpa3oBaHus, a Takke KOHIENIMM AyXOBHO-HPABCTBEHHOTO Pa3BUTHS U
BOCIIUTaHMA TpaxaaHuHa Poccum.
ITpenonaBarne y4eOHOTO Kypca «XHMHUM» B OCHOBHOH IIIKOJIE OCYIIECTBISIETCS B COOTBETCTBUU C OCHOBHBIMH HOPMAaTHUBHBIMH JOKYMEHTAMH W HHCTPYKTHBHO METOIMYECKUMHU
MaTepHalaMH:

v 3akoH Poccuiickoii ®enepaunn «O6 oOpasosanuu B Poccuiickoii ®enepauun» ot 29.12.2012r. Ne273-D3;

v’ @enepalibHbIA rOCyIapCTBEHHBIN 00pa30BaTENbHBIM CTAHIAPT OCHOBHOTO OOIIEro 00pa3oBaHus, YTBEPKACHHbIN MpukazoM MuHobpHayku Poceun ot 17.12.2010 Ne 1897
«O0 yTBEp)KICHHUM ¥ BBEJCHHM B JACHCTBUE (helepalbHOrO TIOCYapCTBEHHOrO 00pa3oBaTeNbHOTO CTaHIapTa OCHOBHOTrO oOiiero oOpa3oBaHus» (B pea. INpHKasa
Muno6pHayku Poccun ot 29.12.2014 Ne1644)

v' Xumust. PaGoume nporpammbl. IIpeamernas muaus yueOuukoB O. C. TaGpuensna, WM. I'. Octpoymona, C. A. CnaagkoBa. 8—9 kiaccel: yueGHOE mocoOue st
obmeobpazoBarenbHbIX opranmanuii / O. C. ['abpuensH, C. A. Cragkos — M.: [Ipocsemenwne, 2019.

HnaanyeMble pe3yJabTaThbl 0CBOCHUSA yqe6H0r0 npeamMera

Ilo 3aBCPUICHUIO KypCa XMMHUHU HA 3TAHEC OCHOBHOT'O O6H_ICFO O6paSOBaHI/IH BBIITYCKHUKHN OCHOBHOM IIKOJIBI JOJKHBI OBJIAJICTh CIACAYIOIUMUA pE3yJibTaTaMu:

I . Jluunocmmuote pe3yiomamaol:
1) 0CO3HAHUECBOCH YTHUYSCKOMN MNPUHAJICI)KHOCTH, 3HAHUC UCTOPUN XUMHUU 1 BKJIaJa pOCCHﬁCKOﬁ XHMHYICCKOM HayYKHW B MUPOBYIO XUMHUIO;

2) (ﬁOpMupOBaHMQOTBGTCTBeHHOFO OTHOIICHHSA K ITO3HAHHUIO XUMHWH,; TOTOBHOCTH U CIIOCOOHOCTH 06yqaroumxc;1 K CaMOpa3BUTHUIO U CaMOO6paBOBaHI/IIO Ha OCHOBC U3 YUCHHBIX
(I)aKTOB, 3aKOHOB U TCOpI/Iﬁ XHUMHH, OCO3ZHAHHOI'O BBI60pa 1 MOCTPOCHUC HHHHBHI{yaHBHOﬁ 06paSOBaTeJ'ILHOI>i TPACKTOPUHU;

3) @PopMupo6aHUETIeIIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA, HEOTHEMIIEMOI YaCThI0 KOTOPOH SIBJISIETCS XMMHUUECKasl KapTHHA MUPA;
4) 06/1a0eHUeCOBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHSI HAYKH 1 OOLIECTBEHHON IMPAKTUKH, B TOM YHCIIE U XUMUYECKUM;

5) 0CB0eHUeCOUNANBHBIX HOPM, IPaBUJI TOBEACHHUS, POJIeH U GOpM COLIMATBHOMN KH3HH B COLMYME, IPUPOJIC U YACTHON JKM3HH Ha OCHOBE SKOJOTHYECKON KyJIBbTYpPHI U
6e30macHOro 0OpaIeHns C BeIeCTBAaMU 1 MaTepHalaMu;

6) d)OpMupO@dHueKOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B 061H€HI/II/I CO CBCPCTHUKAMH U B3POCJIBIMU B IIPOIIECCE 06paBOBaT€J’ILHOﬁ, 06IIICCTBCHHO HOHGSHOﬁ, y‘IC6HO-
HCCHCHOBaTCJ’ILCKOﬁ, TBOp‘IGCKOﬁ U ApYTrux BUAOB JACATCIIbHOCTHU, CBA3aHHBIX C XUMUECH.

1. Memanpeomemmuwie pe3yromamul:
1) onpeoenenuenieneir COOCTBEHHOTO 00yUYeHHs, TOCTAHOBKA U (hOpMYyIHpOBaHUe JIs ce0s1 HOBBIX 3aJ1aY;
2) NIGHUPOBAHUETTYTEH TOCTUKECHUS JKEIaeMOTr0o Pe3ylibTaTa 00yUSHHs XMMUHU KaK TEOPETHIECKOTO, TAK U IKCIIEPHUMEHTAIFHOTO XapaKTepa;

3) COOMmMHeceHUueCBOuX HeﬁCTBHﬁ C IUVIAHUPYEMBIMU PE3YJIbTATAMU, OCYUeCme1eHUeKOHTPOJIA cBoei ACATCIBHOCTU B IPOLECCC JOCTUKCHUS pE3YyJibTaTa,
0npedeﬂeuuecnocoﬁom&eﬁcmnﬁnpn BBITIOJTHCHUH na6opaT0pme 1 MPAKTUYCCKUX pa60T B COOTBETCTBUU C IpaBUJIaM1 TCXHUKU 6€3OHaCHOCTI/I;



4) 0np€()€]l€Hu€I/ICTO‘IHI/IKOB XAMHUYCCKOH I/IH(i)OpMaHI/II/I, MOJYUYCHUEC U aHAJIU3 eé, CO31aHHC I/IH(l)OpMaHI/IOHHOFO MPpOAYKTa U €ro npe3eHTanus;

5) UCNOIb308AHILEOCHOBHBIX HHTEIUICKTYaTbHBIX OTICPALIMi: aHAIN3a U CUHTE3a, CPABHEHUSI U CHCTEMATU3aI[UH, 0000IICHIUS U KOHKPETH3AIIHH, 8blsi6/leHue TIPUIAHHO-
CJIeICTBEHHBIX CBSI3€H U HOCMPOeHUeIOTNUEeCKOT0 PACCYKIIEHUSI U YMO3aKITIOYeHHs! (MHAYKTUBHOTO, A€TYKTUBHOTO U MO aHAJOTUH) HAa MaTepuale eCTeCTBEHHO-HAYYHOTO
COJIepXKaHHUS;

6) YMerue co30ar0T, IPpUMEHATh U HpeO6pa30BLIBaTI) 3HAaK1 U CUMBOJIbI, MOJICJIN U CXEMBI JJI PCIICHU A y‘ICGHLIX U IMO3HABATCJIBHBIX 3aJa4,

Copaep:xaHue NporpaMMsl
Xumus 9 kiaacce
(70 yacos, 2 yaca B HeeJI10)
IHoBTOpeHue u 060011eHMe CBeAeHUI 0 Kypcy 8 kiaacca

Bunapnsie coennnenust. OKcuIp! coeoOpasyronye 1 Hecoseoopasyromue. I uapokcuasl: oCHOBaHUs, aM(oTepHbIe, KHCIOTH. CpeqHne, KHCIIbIE, O CHOBHBIE COJIH.

O06001menne cBeAeHNH 0 XUMUYECKNX peaknusix. Kiraccnpukanms XMMHYECKIX PEaKUi M0 pa3IndHbIM OCHOBAHHSIM: COCTABY M YHCITy PEArnpyrONINX 1 00pa3yo IIXCs
BEIIIECTB, TEINIOBOMY (P QeKTy, HapaBJICHHUIO, U3MEHEHHIO CTETICHEIH OKHMCIICHUs JIEMEHTOB, 00pa3yoOLINX pearupyrolye BenecTna, hase, HCIoIb30BaHUI0 KaTall3aTopa.

IlonsaTue o ckopocTd XUMHUYECKOH peakuun. DakTOpsl, BIUSIOIIKE HA CKOPOCTh XMMHUYECKHUX PEAKLM: IPUPOJA PEarupyoIuX BEECTB, UX KOHLIEHTPALXs,
TeMIepaTypa, IJIOIa1b CONPUKOCHOBEHHS, HaTMUne Katanuzaropa. Kartanus.
JdeMoHcTpanuu

® O3HaKOMIIEHHUE C KOJUIEKIMAMHU METAJJIOB U HEMETAILIOB.

® (O3HAaKOMIIEHHUE C KOJUIEKIUAMU OKCUAOB, KHUCIOT U COJIEH.

® 3aBHCHMOCTb CKOPOCTH XUMHUYECKON PEaKIUH OT MPUPOIBI pearnpyroIiruX BEIIeCTB.

® 3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEaKIIUH OT KOHIICHTPALMH PEarupyroniuX BEmecTB.

® 3aBHCHMOCTH CKOPOCTH XMMHUYECKOH PEaKIMK OT IUIOIIaN
COTIPUKOCHOBEHUS PEarupyroInX BEIIEeCTB («KUIISIIUI CI0i»).

® 3aBHCHMOCTbH CKOPOCTH XUMHUYECKOH PEaKIMU OT TEMIIepaTyphl pearupyrolinX BeIEeCTB.
JlaGopaTopHble ONbITHI

1. BzaumonelicTBre aMmmMuaka v XJa0poBOA0POIA.

2. Peakuus HeWTpanuzanuu.

3. Habnronenue TerioBoro 3QQexTa peakiuu HedTpaau3anuy.

4, BsanmopeiicTBrue cepHOi KUCIOTH ¢ okcuaoMm meau (11).

5. Pasnoxenne MEePOKCHIa BOJOPOa ¢ MOMOIIBIO KaTaina3bl KapTodens

6. 3aBucumocts CKOPOCTH XUMHYECKOHW PEeaKIN OT MPUPOIBI PEarnpyIOIINX BEIIECTB Ha IPHMEpE B3aNMOJICHCTBHS pacTBOPOB THOCYINIb(aTa HATPHUS U XJIopHuaa Oapus,
THOCYNIb(aTa HATPHUS U COISTHOM KHCIIOTHI.

7. 3aBUCHMOCTD CKOpOCTH XHMUYECKOI peakuuur OT NpHUPOJAbl METAJUIOB ITPU UX B3aHMOHCﬁCTBHH C COJITHOM KHCIIOTOM.
8. 3aBUCHMOCTD CKOpOCTH XHMUYECKOI peakun OT NPpHUPOJAbI KUCIIOT IIpH B3aHMOH6ﬁCTBHH HX C XKCJIC30M.

9. 3asucumocts CKOPOCTH XHUMHUYECKOH PEaKINH OT TEMIEepaTyphI.



XuMHYecKHe PeaKIid B PACTBOPAX 3J1eKTPOJIUTOB

[onstre 00 MEKTPOTUTHICCKON TUCCOIMALIUHN. DJIEKTPOIUTHI U HEIICKTPOIUTHI. MEXaHH3M JTUCCOIMAIUH DIICKTPOJIUTOB C PAa3IMYHBIM XapakTepoMm cBs3u. CTerneHb
ANEKTPOIUTUYCCKOM fucconuanyu. CHIBHBIC U CIa0bIe JICKTPOTUTHIL.

OCHOBHBIC TOJIOKCHUS TCOPUH 3JCKTPOIUTUYCCKON aucconuarmu. Kinaccuukanuss MOHOB M HMX CBOWCTBA. KHUCIOTHI, OCHOBaHHMS M COJIM KaK 3JICKTPOJIUTHL Mx
KIacCH(UKAIUS U AUCCOLNAITH.

OOmnme XUMHYECKHE CBOWCTBA KHCJIOT: M3MEHEHHE OKpPACKH HWHAWKATOPOB, B3aMMOJCHCTBHE C METAIUIAMH, OKCHIAMH M THAPOKCHIAMH METalIOB M COJISIMH.
MonexymsipHbIE I HOHHBIE (TIOJHBIC M COKPAIIEHHBIE) YPaBHEHHS PEaKInii.
XYUMUYECKUH CMBICI COKPAILEHHBIX YPaBHEHUH. Y CJI0BUS IPOTEKAHUS PEAKLIUI MEXKIY IEKTPOJIMTAMHU O KOHLA. Psii aKTUBHOCTH METAJUIOB.

OOnurre XUMHYECKHE CBOMCTBA IIMEJIOUEH: B3aWMMOCHCTBUE C KHCIOTAMH, OKCHIAMH HEMETAJUIOB, COMIMH. OOIIie XUMHUECKHEe CBOWCTBA HEPACTBOPHUMBIX OCHOBAHMIA:
B3aMMOJICHICTBHE C KMCIOTaMH, Pa3IOkKEHHE IPU HaTrPEBaHUH.

OO1u1re XMMUYECKHUE CBONCTBA CPETHHUX COJICH: B3aUMOICHCTBUE C KUCIIOTaMHU, IISJI0YaMHU, COJIIMU M MeTa/ulaMu. B3anMoIeiCTBIE KUCIIBIX COJICH CO IIeI0UaMH.

T'uaponus, kak OOMEHHOE B3aMMOJCHCTBHE COJicH ¢ BOAOW. ['MAPOIU3 COMM CHIBHOIO OCHOBAHUS U CIa0OW KHUCIOTHL. ['MAPOSIH3 COMH CIab0TO OCHOBAHHS M CHJIBHOMN
kucnotel. [Ikana pH.

CBoifcTBa KUCIIOT, OCHOBAHUH, OKCUIOB U COJIEH B CBETE TEOPUH IEKTPOIUTUIECKOMN TUCCOLUALINN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil.
JdeMoHncTpaumu.

® lcnbelTaHue BEUIECTB M X PACTBOPOB HA AJIEKTPONPOBOJIHOCTD.

i 3aBHUCHMOCTD SJICKTPOIIPOBOAHOCTH yKCYCHOﬁ KHCJIOTBI OT KOHIICHTPAIlUH.
M HBI/I)KCHI/IC OKpAalI€HHbIX NOHOB B DJICKTPHUYCCKOM II0JIC.

® OmnpezeneHne xapakTepa cpeibl B pacTBOpPax COJIEH.
JlaGopaTopHblie ONBITHI.

10. Jucconmarus ciaOpIx 3JEKTPOIUTOB HA IPUMEPE YKCYCHOU KHCIIOTHI.

11. vismenenne OKpPAacK{ MHIUKATOPOB B KUCIOTHOU Cpejie.

12. Peaknus HeHTpanu3anyuy pacTBOpa MIEIOYH PA3THIHBIMU KUCIOTAMH.

13. [Monyuenune runpokcua meau (I1).u ero B3anmoielicTBUE ¢ pa3TUUHBIMU KUCIOTAMH.

14. BzaumoneiicTBre CHIBHBIX KHCIOT C OKCHAOM MEIH (1.
15.B3auMoieiicTBHE KHUCIIOT C METaIaAMU.

16.KauecTBeHHas peakuysi Ha KapOOHAT-HOH.
IMpakTHnyeckne padoThl

1. CBolicTBa KHCJIOT, OCHOBaHI/Iﬁ, OKCHUI0B 1 COJICH B CBETE TCOpUn SHCKTPOHI/ITI/I‘{CCKOI\/’I JUCCoralv U OKHCIUTEIbHO-BOCCTAHOBUTCIIbHBIX peaKuﬂﬁ

Hemetanabl 4 UX coeANHEHUS
CrtpoeHre aTOMOB HEMETAIOB M MX mosokeHue B Ileprmommdeckoit cucreme. Psx smexTpooTpunarensHocTH. Kpucrammmdeckne pemérkun HEMETallIoB — IPOCTBIX
BEIECTB. AJIIOTponus 1 e€ npruurHbl. PU3Nueckre cBoicTBa HeMeTauoB. O0Ie XUMIYECKHEe CBOHCTBA HEMETAJIIOB: OKUCIIUTEIbHBIC 1 BOCCTAHOBHUTEIILHEIE.
I'anorensl, cTpoeHHe UX aTOMOB U MoJeKys. du3ndeckre U XMMHUUYECKHE CBOICTBA rajJoreHOB. 3aKOHOMEPHOCTU M3MEHEHHUsI CBOMCTB rajloT€HOB B 3aBHCHMOCTH OT UX



nosioxxeHus B [lepuoamdeckoii cucteme. HaxoxieHre raoreHoB B IPUPOAE U UX MOJTydeHHE. JHAUCHNE U IPIMEHEHHUE T'aIOTeHOB.
["anoreHoBOAOPO/IBI M COOTBETCTBYIOIME UM KUCIIOTHI: INIAaBUKOBAst, COJISHAs!, OpPOMOBOOPO/IHAS, HOJI0BOIopoaHast. ["aorenuapl. KauecTBeHHbIE peakiuy Ha rajJoreHu -
noHsl. [IpuMeHeHne coeqMHEHHH rajloreHOB U X OMOJIOrHYecKast poib.
Oo6mas xapakrepuctrka neMenToB VIA-rpynmsl. Cepa B npupose U e€ noydeHue. AJIOTPOIHbIE MOAN(DUKALINK CEPhl U UX CBOMCTBA. XMMHYECKUE CBOMCTBA CephI U e¢
MIPUMEHEHHE.
CepoBo1OpOI: CTPOSHHE MOJICKYJIbI, (PM3MYECKHE U XUMUYECKUE CBOWCTBA, MoTydeHHe 1 3HaueHne. CepoBogopoanas kucioTa. Cynbhuns! 1 ux 3Hauenue. JlromuHodopsl.
Oxcup cepsr (1V), cepancras kucioTa, cyabpurel. KauecTBeHHAs peaknus Ha CyIb(QHUT-HOH.
Oxcun cepsl (VI), cepras xucinota, cynsdartel. Kpucramnoruaparsl. KauecTBeHHas peakis Ha Cynb(aT-HOH.
CepHast KUCIIOTa - CHIIBHBIN 3JIeKTposuT. CBolicTBa pa30aBIeHHONW CEpHON KUCIOTHI, KaK THITMIHOH KHCIIOTHI: B3aNMOAEHCTBIE C METaZIAMH, OCHOBHBIMH M aM()OTEPHBIMH
OKCHAaMH, OCHOBaHHUAMH U aM(OTEPHBIMU THIPOKCHIAMH, COTIMHU. KauecTBeHHas peakuus Ha Cynb(aT-HoH.
OOmas xapakTepuCcTHKa 31eMeHTOB VA-Tpynnbel. A30T, CTPOSHHE aTOMa U MOJIEKyJbl. DU3NUECKHe U XUMHIECKUE CBOICTBA M MPHMEHEHHUE a30Ta. A30T B IPUPOJE U €TO
OMOJIOTHYCCKAS POJIb.
AMMUak, CTpoeHHE MOJIEKYJIbl M (pU3MYECKUEe CBOWCTBAa. AMMMAauHas BOJA, HAIIATBIPHBIM CIIUPT, TMApAT aMMuaka. [JOHOPHO -aKLUEeNTOPHBIH MEXaHWU3M 00pa3oBaHUs
KaTHOHAa aMMOHMS. BoccTaHoBHTENbHEIE CBOMCTBA aMMHaKka. CoIl aMMOHUS M UX MIPUMECHCHUC. KauecTtBennas pCaKkusa Ha KaTUOH aMMOHUS.
Oxcuipl a30Ta: HeCcoNeo0pa3yolue U KUCIOTHbIe. A30THCTAasl KUCJIOTa M HUTPUTHI. A30THAs KHUCIIOTA, e€ MojTyueHue u cBoiictBa. Hurpatsl.
docdop, ctpoenne aroma u ayutorpomnust. Pochunsl. Dochun. Oxcun dhochopa(V) u oprodpochopnas kucinora. Docdarsl. DochopHbie yaoOpeHus. MHCEKTHIHIBL.
OOmas xapakTepHcTHKa 31eMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, NPOCTBHIX BELIECTB M COCAWHEHHWH B 3aBUCHMOCTH OT IOJOXKEHHS JJIEMEHTOB B
[eproanaeckoii cucteme. Yriepoa. AIOTPONHbIE MOAN(UKALUK: anMa3, rpaguT. AMOp(HBIH Yraepox M ero copra: caka, aKTHBUPOBAHHBIN yroib. AncopOrus. XuMudecKkne
cBolicTBa yraepoaa. Kokcoxummdaeckoe mpou3BOICTBO U €ro NpoayKimsa. KapOumsr.
Oxcup yraepona(ll): ctpoenune Mosnekyisl, TosrydeHue u ero csoiictsa. Okcun yriepona(lV): ctpoeHre MoieKkybl, MOJydIeHHE U €ro CBOMCTBA. YroibHas KuciaoTa. Conu
YTOJIbHOW KUCIIOTHI: KapOOHATHI 1 TUIpoKapOoHaThl. TexHn4ecKas 1 MuieBast Coza.
Heopranuueckue ¥ OpraHM4YecKde BeIecTBA. YTJIEBOJIOPOAbl. XHMMHUECKOE CTPOCHHE OPraHMYECKHX BEIIECTB, KaK IMOPSJIOK COEIUHEHHsS aTOMOB B MOJIEKYJEe IO
BaJICHTHOCTH.
MeraH, 3TaH, Kak IpelelibHble YIIIeBOJOPOAbl. DTUJICH M alleTHIIeH, KaK HelpejaeibHble (HEHACHILIEHHBIE) YIIIEeBOJOPobl. ['opeHue yriieBogaopoaoB. KadecTBeHHbIe
pCaKkun Ha HENPECACITbHBIC COCTUHCHUA.
OTHUIIOBBIN CHHPT, €ro Mojy4eHue, MpUMeHeHHe u Qu3noiorndeckoe aeiicreue. TpéxaroMHblid cniupT rimiepuH. KauecTBeHHass peakuusi HA MHOTOaTOMHbBIE CITHPTBI.
VYKcycHas - IpeJICTaBUTENb Ki1acca KapOOHOBBIX KUCIIOT.
KpemHunii, crpoerne ero atoMa u cBoiictBa. Kpemumii B npupoae. Cunmumuas! u cuinad. Oxenn kpeMunsi(1Y). KpemHueBas kucnora u e€ conu.
[TpousBoxcTBO cTekia u neMenTa. [IpoayKIHs CHIMKATHON TPOMBIIUICHHOCTH: ONITHYECKOE BOJIOKHO, Kepamuka, ¢apdop, pastHc.
OnrTuyeckoe BOJIOKHO.
Hemeramnsl B npupose. ®pakipoHHas IeperoHka XHUJIKOr0 BO3yXa Kak CHOCO0 IMOJy4eHHsI KHCIIOpoja, a3oTa, aprosa. [lomydenue dochopa, kpeMHus, Xopa, Hoza.
DJIEeKTPOIHN3 PacTBOPOB.
HonyquI/Ie CepHOﬁ KHUCJIOTHI: CBIpBé, XUMHU3M, TEXHOJIOTHYCCKAd CXEMa, METOI KUITAIIETO CJI0A, TPUHIUIIBI TeHJ’[OO6MeHa, IIPOTUBOTOKA U HUPKYJIAIUHA. OneyM.
IIpou3BOCTBO aMMHaKa: ChIpbE, XMMHU3M, TEXHOJIOTUYECKAs CXEMa.
JdeMoHcTpanuu
e  Komiekuus HEeMeTaIoB.
e  Mogenu KpUCTAUTMYECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE U MOJICKYJISIPHBIE.
e  (O30HATOp M MPUHIHUIBI €r0 pabOTHI.
e TopeHue HeMETaIIOB - IPOCTHIX BELIECTB: cephl, pocdopa, ApeBecHOro yriis.



e OOpa3Ipl TAIOTEHOB - MPOCTHIX BEIIECTB.

e BsaumopeiicTBHE rajJoreHoB ¢ METaIaMHu.

e BriTecHenue xjopa OpoMoM WM HOJla U3 pacTBOPOB HX COJIEH
e  Koutekuust mpupoIHBIX COETUHEHUH XJI0pa.

e BsaumogelicTBue cepbl C METAIIAMHU.

e T'openue cepsl B KUCIOpOIE

JlabopaTopHbie ONbITHI

21. PacnosnaBanme ranoreHm-HOHOB.

22. KauecTBeHHbIC peaknuy Ha Cyb(aT-HOHBL

23. Kauecrsennas peakuus Ha KaTHOH aMMOHHSI.

24, Xumuaeckue cBOicTBa a30THOI KUCJIOTBI, KaK 3JIEKTPOJIUTA.
25. KauectBennbie peakiu Ha pocdar-HuoH.

26. ITony4yeHue u cBOMCTBAYTOJIbHON KUCIOTHI.

27 . KauecTBeHHas peakius Ha KapGOHAT-HOH.

28. TIponyckaHue yriekKHCIoro rasa yepes pacTBOp CHIIMKATA HATPHSL.

IIpakTnyeckue padoThl

2. M3yueHue cBOUCTB COJSTHOM KUCIIOTBHI.

3. M3yuyenune cBOMCTB CEPHOM KUCIIOTHI.

4. [TomyueHne aMMHaka M H3y4eHHE €r0 CBOMCTB.

5. ITonydyeHue yriekucioro ra3a U U3y4eHue ero CBOMCTB.

MeTajuibl ¥ MX COeTUHEHUA

Ilonoxxenne MeTalioB B HCpHOHquCKOﬁ CHUCTEME XHMHYECCKHX JJICMCHTOB I[ . MeHz[eneeBa, CTPOCHUC HX AaTOMOB U KPHUCTAJIIOB. Meramnndeckas CBSI3b H

MCTAJUIMYCCKAd KpUCTAJIIINYCCKasn peméTKa. du3ndeckre CBOMCTBA METAJIIOB: QJICKTPO- U TCIUIOIIPOBOAHOCTL, OTpaXKaromias CHOCO6HOCTL, mIacTUIHOCTh. CILIaBBI ‘IépHHe u

IIBCTHBIC.

MeTannsl Kak BOCCTAaHOBUTEIIH. SHGKTPOXI/IMI/I"ICCKI/Iﬁ pan HaHpH)KeHPIﬁ. B3aI/IMOHCI\/‘ICTBI/Ie METAJJIOB C HEMCTaJlJIaMH, OKCHJIaMH, KUCJIOTaMU, COJISIMHU. AJ'IIOMI/IHOTepMI/IH.

CTpOCHI/Ie ATOMOB U IPOCTHIX BECUICCTB INECJIOYHBIX METAJIJIOB. 3aBHUCUMOCTH q)I/ISI/I‘-IeCKI/IX M XUMHYECKHX CBONCTB MICJIOYHBIX METAJIJIOB OT 3apAd0B AA€Pp UX aTOMOB. OKCI/I}ILI u

TUAPOKCHUIbBI MICJTIOYHBIX METAJLUIOB, UX ITOJYUYCHHE, CBOI\/’ICTBa, TIPUMEHCHHUC. Baxkneimue conu IICJIOYHBIX MCTAJIJIOB, UX 3HAYCHHC B JKHBOM M HEXXHBOM Ipupoac M B KU3HU

YCIIOBECKA.

CTpOCHI/Ie AaTOMOB M INPOCTBIX BECHICCTB MICTIOYHO3CMEIIBHBIX METAJIJIOB. 3aBHUCHMOCTH q)I/IBI/IquKI/IX U XHUMUYECKUX CBOMCTB MIEJIOYHO3EMEIIBHBIX METAJUIOB OT 3apsJ0B AJCP HUX
aTOMOB. OKCI/IJII)I 1 TUAPOKCUABI HICTOYHO3EMEIBHBIX METAJIJIOB, UX IMOJYUCHHUC, CBOWCTBA M IIPUMEHCHHUE. Baxwueimue comu HIéJ'lO‘-IHO - 3C€MCJIbBHBIX MCTAJIJIOB, X 3HAYCHHUC B

mpupoaec U KU3HU YCJIOBCKA. Kap60HaTI)I u FI/IﬂpOKap6OHaTI)I KaJIbIus.

KécrrocThb BOJbI: BpEMCHHAA U IMOCTOSAHHAA. Croco0bl YCTpaHCHUA BpCMeHHOﬁ skéctkocTH. CrocoObl YCTpaHCHU L MOCTOSIHHOM >KECTKOCTH. I/IOHI/ITLI.COC,HI/IHCHI/ISI AJIOMUHHUA B

npupone. Xumuueckue cBoicTBa amomMunus. OcoOeHHOCTH OKCHJa U TUAPOKCHA aJIFOMUHUS KaK aM(I)OTepHLIX COGZ[HHCHI/Iﬁ. Baxueiinue coau aaoMUHUS (XHOpI/Iﬂ, CyJ'II)(i)aT).



Oco0eHHOCTH CTPOEHMsT aToMma skeliesa. JKemezo B mpupone. Baxueiimmme pyabl sxenesa. Oxcuabl u rugpokcuasl xkeneza(ll) u xemesa(lll). Comm xeneza(ll) u xenesa(lll).
OOHapyXeHHE HOHOB KaTHOHOB eJjle3a B pacTBOpe. 3HAYCHUE COSANHEHUIT XKee3a.

Koppo3sus xumudeckas ¥ 3JIeKTPOXUMUYECKast. 3alluTa METAJUIOB OT KOPPO3UK. MeTaisl B IPUPOJIC: B CBOOOHOM BHUJIC U B BHJe coenuHeHui. [TorsaTue o metaiutyprun. YépHas u
LBETHAS METAJLTyprus. [lupoMeTautyprusi, THAPOMETAILTYPrus, IeKTpoMeTamutyprus. JJomennslii mpouecc. [lepepaboTka dyryHa B cTanb. DJICKTPOJIU3 PACIUIABOB.

JdeMoHcTpanuu

* BsaumopeicTBUe HATPUsL, TUTHUS U KAJIbLUA C BOJOMU.

¢ T'opeHue HaTpusi, MarHus U >KeJie3a B KUCIOPOIE.

¢ Bcmblllika TEPMUTHOR CMECH.

¢ BzaumopnelcTBUE CMECU IOPOIIKOB CEPBI U XKeje3a, IUHKA U CEpBI.

®* BsanmoaeHcTBHEC AIIOMHUHHUSA C KHCJIOTAMH, IIeJI0YaMH U BOJOM.

* BsaumogeiicTBue kene3a U MEJH C XJIOPOM.

®  BszaumojelcTBHE MEIU C KOHIICHTPUPOBAHHON CEPHOM KUCIOTOM U a30THOM KUCIIOTOH (pa30aBICHHOM U KOHIICHTPUPOBAHHOM).
® Okxpacka INIaMEHU COETUHEHHUSMH LIEITOYHBIX METAJIOB.

® Okpacka INIaMEHU COETUHEHUSAMH IENOYHO3EMETbHBIX METAJIOB .

¢ [amenue U3BECTU BOJOM.
JlabopaTopHbie ONbITHI

29. BzanmozeiicTre xernesa c pactBopoMm cynbdara meau(ll).
30.HOHy‘I€HI/I6 HU3BECTKOBOU BOJIBI U OTIBITHI C HEM.
31.HOHy‘I€HI/I6 rugpoxkcunos xenesa(ll) u (11).

32.KauecTBeHHbIE PeaKIii HA KATHOHBI KeJIe3a
IIpakTnuyeckne padoTol

6. [Tomy4yeHnne >xeCTKON BOJBI M CIIOCOOBI €€ yCTpaHEeHHSI.

7. Pemenue SKCHEPUMEHTANBHBIX 33/1a4 10 TeMe «MeTably.
XuMHus M OKpPY:KaOILIasi cpeaa

Crpoenne 3eMin: SApo, MAaHTHUS, 3eMHAs KOpa, UX XUMUYecKnii cocTaB. JIntocdepa u e€ xumudeckuii cocraB. Munepaisl. Pyner. Ocagounsie moponsl. [lonesHsre
HCKoTaeMble. XUMHUYECKHH cocTaB THApochepsl. XUMUYECKUH cOCTaB aTMOCHEPHI.
VlcTouyHMKN XMMHYECKOT0 3arps3HeHHs OKpYyKarolei cpeabl. ['1obansHble S9K0JI0THYecKUe NpoOJIeMbl YeJI0BeUeCTBA: MAPHUKOBBIN () (EKT, KUCIOTHBIE IOMKIH, O30HOBBIC JIBIPHI.
Mex1yHapoJHOE COTPYIHUYECTBO B 00JIaCTH OXpaHbl OKPYXKAIOIIEH Cpeibl OT XUMHUYECKOTO 3arpsisHEHHs. «3eNEHas XUMU».
JemMoHcTpanun

* Bugeodparments! u cnaiasr «CtpoeHue 3eMiIu U €€ XUMHIESCKHA COCTaB.
¢ Komexys MUHEPaIOB U TOPHBIX IMTOPO/I.

*  Komnekuus «Pynbl MeTamioBy.



JlabopaTopHbie ONbITHI

33 I/I3y‘IeHI/I€ rpaHuTa.

BI/IHCO(i)paFMeHTI)I u cnaﬁum «'mo0anLHEBIC YKOJIOrHYECKHE l'[pO6J'I€MI>I YCJIOBCUCCTBaAN.

O0600eHNe 3HAHMIT 0 XMMHUH 32 KyPC OCHOBHOIi IIKOJIBI.
Hoaroropka k OCHOBHOMY roCcyiapCTBEHHOMY 3K3aMeHy
CrpoeHue aToMa B COOTBETCTBUH C ITOJIOKEHHUEM XUMHIECKOT0 31eMeHTa B [leproandeckoii cucteme. CTpoeHHE BEIIECTBA: XMMUYECKAsl CBSA3b HKPUCTAIUIMUECKHIE PEIIETKH.

3aBHCHMOCTH CBOWCTB 00pa30BaHHBIX IEMEHTAMH NPOCTHIX BEIIECTB (META/IOB, HEMETAJIOB, OJIATOPOAHBIX I'a30B) OT IIOJIOKEHUS 31eMEeHTOB B [lepruoandeckoii cucteme.

Tunonorus HEOPraHN4€CKNX BEIICCTB, ACJICHNUEC UX Ha KJIACCHI U TPYIIIIBI. HpeZ[CTaBI/ITeIII/I.
HpI/I3HaKI/I 1 yCJIOBUS MPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ. Tumnonorus XUMUYECKUX peaxunﬁ 0 pa3jINM4YHbIM OCHOBAHUAM. Peakiiun nonHoro oomena. OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIE PEAKIIUH.
XMMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIe XMMHUYECKHE CBOMCTBA COIE00Pa3yIOLIMX OKCHAOB, THAPOKCHIOB (OCHOBaHHUI, KMCIOT U aM(OTEPHBIX THIPOKCHIIOB),

couen
Yue6Ho-TEeMaTHYECKHUH MJIaH
9 knacc
1 [ToBTOpeHue u 0600ImIeHNE CBEACHUIT IO Kypey 8 Kiacca. 5 1
XUMHAYECKHE PEAKIIH
2 X7UMUYeCKHe peakiiy B PacTBOpax 10 1 1
3 HemeTamnbsl 1 X coeTMHEHU 25 4 1
4 MeTaiutsl 1 UX COeTUHEHUS 17 2 1
5 XuMus v OKpy’Karomas cpefa 2
6 O000mIeHre 3HAHAHN 10 XUMIH 332 KyPC OCHOBHOM IIIKOJTEI. 7 1
[oxroroBka k OCHOBHOMY TOCyJapCTBEHHOMY 3k3ameny (OI'D)
Peszeps 2
HUroro 68 7 5
KanenpapHo-reMaTndeckoe IaHNPOBaHUeE MO Kypey «XuMHuSA- 9 Kiaace».
Ne n/m Hara Tema ypoka ®opma Buabl yueGHoii 1esiTeJJbHOCTH
Ilnan dakrt OpraHu3auuu
ypoka
IMoBTOpeHue U 06001IeHUE CBeIeHUIT M0 Kypcy 8 kiacca. Xumuyeckue peakunu (5 1)
1 Knaccudukanus HeopraHHYecKux VYpok ycBoeHHs XapaxkTepu3yrTOKCHBI, THAPOKCUIBI (OCHOBaHHUsI, aM(DOTEPHBIE THIPOKCH/IBI,

BCLICCTB U UX HOMCHKJIATypa

HOBBIX 3HAHUH

KHCJIOPOICOIEPKAIIUE KUCIIOTHI) U COJIH I10 IUIaHy: COCTaB, CIIOCOOBI
o0pa3oBaHus Ha3BaHUI, XapaKTepHbIE CBOICTBA U ITOJydEHHE.
KiraccuumpyroT okcuapl, THAPOKCH B! (OCHOBaHMS, aM(OTEpHbIE
TUIPOKCHUJIbI, KUCIOPOACOAEPAKALIIE KUCIOTHI) U COIM MO PAa3IUUHBIM




MIpHU3HAKaM. YdaTcsa MOATBEPIKIATh XapaKTePUCTHKY OTACIBHBIX IpeICTaBUTEICH
KJIACCOB HEOPTraHMUECKHUX BEIIECTB YPAaBHEHUSIMH COOTBETCTBYIOIINX

peakuunii. PackppIBaroTB3auMOCBSI3b MEXKAY KJIacCaMH HEOPraHUUECKHUX
COeIMHEHUH, KaK TeHETUYECKYIO

Knaccudukanus XaMUuecKux
peakuuit Mo pa3nuyHbIM OCHOBAHUSIM

Ypok ycBoeHUs
HOBBIX 3HAHUH

OOBACHSIOTIIOHATHS «XUMUYECKAS peakuusa», «pCakKiuu COCIUHCHUS,
«PCaKIU PA3TOKCHUA», KPECAKIITUU OGMCH&», «pCaKuuru 3aMCIICHUA», «KPCAKIITUN

BxonanHas nuarHoctuueckas pa60Ta

YPOK KOHTPOIISL
3HaHU

HEHTpaTU3aIiny, «IK30TCPMUICCKUAC PEAKITUIY, «IHJOTCPMUICCKUC PCAKIIHI,
«0OpaTHMBbIC PEAKIIUNY, KHEOOPATHUMBIC PEAKIIUNY, KOKUCITUTEIHHO-
BOCCTaHOBHUTEJIbHBIC PEAKIIMUY», KTOMOTCHHBIC PEAKI[HN», K€TEePOrCHHbIC
peaKIumy, «KaTATUTHUECKHE PEAKIUN, HEKATATUTHUECKHE PEaKInny,
«TeTIoBOH 3 (HEKT XUMHIECKOH peakium». KiacCupuIupyoT XuMIIecKue
PeaKIUK 10 Pa3InYHbIM OCHOBaHUSIM. OTIPEACIISIIOT OKUCIUTENb U
BOCCTaHOBHUTEJIb, MIPOIECCH OKUCICHUS U BOCCTAHOBIICHHS.

HabnromaroT 1 OMKCHIBAIOTPEAKIIMY MEKIY BEIECTBAMU

IlonsTre 0 CKOPOCTH XMMHUUYECKON
PEaKLHMu.

Ypox —
HCCIICIOBaHNE

OOBSCHSIIOT YTO TaKOE «CKOPOCTh XUMUYECKOW PEaKkium.
IAPTrYMEHTHPYIOTBBIOOP €IMHULL U3MEPEHUs. Y CTaHaBIMBAIOTIIPUIHHHO-

Karanuz

CJIEICTBEHHBIE CBSI3U BIIMSIHUS PA3IMYHBIX ()AKTOPOB HA CKOPOCTh XMMUYECKHX
peakiuii. HabnronatoT 1 onuCHIBAIOTPEAKLUK MEXK/1Y BEIIECTBAMH C TOMOIIBIO
[pyccKoro (poIHOTO) sI3bIKA U sI3bIKAa XUMUH. [IpOBOIATONBITEL, HOATBEPIKIAIOIIHE
BaBUCHMOCTh CKOPOCTH XMMHYECKOW peaklyH OT Pa3IH4YHbIX (PaKTOpoB

Xumuyeckue peakuuu B pacrsopax (10 1)

DIIEKTPOIUTHYCCKAS
JTUCCOLMAIUS

VYpok -
HCCIICIOBaHHE

XapakTepu3yIOT MOHATHS «IJICKTPOJIMTUYCCKAS JUCCOLMALINY, «IICKTPOJIUTHI,
«HEDJEKTPOJUTH». Y CTaHABIMBAIOTIIPUINHHO-CIICICTBEHHBIC CBA3U MEXKIY
MIPUPOIOH JIEKTPOIHUTA M CTETICHBIO €T0 TUCCOIHAIIH.

Y cTaHaBIHBAIO THIPUIHHHO-CIICICTBEHHBIE CBSI3U MEXIY TUIIOM XUMHUYECKOM
CBSI3U B JICKTPOIUTE U MEXaHU3MOM €TO JUCCOLHAIIHH.

OCHOBHEIE ITOJI0KCHHS TCOpUHn
SHCKTpOHI/ITH‘ICCKOﬁ Jrucconranmmn

(T3

Ypok ycBoeHus
HOBBIX 3HAHHI

XapakTepu3yloT MOHATHS «CTENEHb TUCCONNALNNY, «CUIIBHBIE JIEKTPOIUTHI,
«cadble ANEKTPOIUTHI, KKATHOHBI», «QHHOHBI», «KUCIIOTBI», «OCHOBAHU»,
«conn».COoCTaBISIOTYPABHEHUS SIEKTPOIUTHIECKOM TUCCOIMALINH KHUCTIOT,
OCHOBAHHUI H COJIEH.

WnmrocTpupyroTIpruMepaMyu OCHOBHBIE MTOJIOKESHNS TEOPUHU IIEKTPOIUTHIECKON
JIUCCOITHALINH.

PaznmiaaroTKOMITOHEHTHI T0Ka3aTeIBCTB (TE3UCOB, apryMEHTOB U (pOPMBI
JIOKa3aTebCTBa)

XI/IMI/ILICCKI/IC CBOﬁCTBa KHCJIOT B CBETE
O]

KomOuHMpOBaHHEIH
YPOK

IXMMHYECKHE CBOMCTBA KHUCJIOT B CBETE
et

VYpok- MpakTUKyM

XapakTepu3yrToOIIe XUMHUIECKUE CBOMCTBA KUCIIOT C MO3UIHIA TCOPHU
ANIEKTPOIUTHYCCKON aucconuanyu. COCTaBISFOTMOJICKYIISIPHEIC, IOJTHEIC U
COKpAIIEHHbIC HOHHBIC YPABHEHHS PEAKIUHN C Y9aCTHEM

KHCJIOT. APTyMEHTHPYIOT BO3MOXKHOCTD MIPOTEKAHHS PEAKIUI C ydacTHEM
KHCJIOT Ha OCHOBE TpaBWIIa beprosuie u psjia akTHBHOCTH
MeTaJ'IJ'[OB.HpOBO}ISITOHBITBI, IMMOATBEPXKAAOINE XUMUYECCKUEC CBOMCTBA KHCJIIOT,
¢ coOJroIeHneM TIpaBIIT TeXHUKH Oe3omacHocTH. HabmogaroT u
OIUCHIBAIOTPEAKIMHU C YIACTHEM KHCIIOT C MOMOIIBIO PYCCKOro (POHOTO)

A3bIKA U A3bIKA XUMHHU
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IXMMHUYECKHE CBOMCTBA OCHOBAHHI B
CBET€ TEOpUU  DJIEKTPOJIUTUUECKOU
IMCCOoLaIIK

KoMOuHMpOBaHHBIH
YpPOK

CocTaBnsior MOJICKYJIAPHBIC, TTOJIHBIC U COKPAIICHHBIC HOHHBIC YPABHCHUA
peaKuMﬁ C y4aCTuCM OCHOBaHUM. AprMeHTI/IpyIOTBOSMO)KHOCTL MPpOTCKaHUA
peaKuMﬁ C yd4aCTUCM OCHOBaHUM Ha OCHOBE ImpaBujia BepTonne.
HpOBOZ[HTOHbITBI, TMOATBEPIKAAOINUC XUMHUYICCKUEC CBOICTBa OCHOBaHHﬁ, C
CO6J'HO,H€HI/ICM IpaBUJI TEXHUKHU 0e30MacHOCTH. Ha6J’IIO[[aIOT u
OIMUCBIBAIOTPCAKINU C YHACTUEM KUCJIOT C TOMOIUIBIO PYCCKOT'O (pOL[HOl"O) SA3bIKa
" sA3bIKa XUMHWH

11 IXMMHUYecKHe CBOWMCTBa coJiel B CBETe VYpok ycBoeHHs XapakTepus3yloT 00II1e XUMHUYECKHIE CBOWCTBA COJIEH C TIO3ULINI TEOpUU
TEOPHH IIEKTPOIUTHICCKOM HOBBIX 3HAHWH ANEKTPONUTHIECKON aucconnaryiy. COCTaBISIOTMONICKYIISIPHEIE, IOJTHEIE U
ITFICCOTIHAITIH COKpAaIIEHHBIC HOHHBIC YPAaBHEHHS PEAKIUI C yIaCTHEM COJIEH.
ApryMeHTUPYIOTBO3MOKHOCTh MTPOTEKAHUS PEAKIIMI C yJaCTHEM COJIeH Ha
ocHoBe mpaBmia beptome.[IpoBoAAT OMBITHL, TOATBEPKIAFOIIHEC XUMUICCKIEC
CBOWCTBA COJICH, ¢ COOIIOJICHUEM TIPABIII TEXHUKH 0€30MaCHOCTH.
Ha6moatoT ¥ ONMCHIBAIOTPEAKIMH C YYaCTHEM COJIel ¢ TOMOIIBIO PyCCKOTO
(poaHOTO) S3bIKA U S3bIKA XUMUHU
12 [TonsTHE O THIpONIU3E conelt KomOuHupoBaHHbIH | YCTaHABIMBAIOT 3aBUCHMOCTH MEX/Ty COCTABOM COJIM U XapaKTECPOM THIPOJIH3A.
YPOK AHanM3UPYIOT CPEAy pacTBOpA COJM C HOMOIIBIO HHAUKATOPOB.
[TpOrHO3UPYIOTTHIT THIPOJIN3A COJIM HA OCHOBE aHaJIU3a ero hopMyIisl
13 IL.p. Ne 1. Pemrenne VYpoxk - mpaktukyM | YdaTtcs oOpamiaTtbesi ¢ J1a0OpaTOpHBIM OOOpYIOBaHHEM W HarpeBaTelbHBIMH
9KCIEPUMEHTAIBHBIX 32124 110 TeME npudopaMy B COOTBETCTBHHU C MpaBHIaMH TEXHUKH Oe3onacHocTu.Habmronaror
«DNEKTPOINTHIECKAS TUCCOLUALIUS CBOWCTBA 3JIEKTPOJIMTOB W IPOHCXOIAIIMX C HHUMH siBjieHUWi.HaOmronaror u
OTHCBHIBAIOTPEAKIINN C YYaCTHEM OJIIEKTPOJIIUTOB C IMOMOIIBI0 E€CTECTBEHHOTO
(pyccKOTO WM POJHOTO) SI3BIKA W sI3bIKA XUMHUH.DOPMYIHPYIOT BBIBOJABI IO
pe3yIbpTaTaM MPOBEICHHOTO YKCIICPUMEHTA
14 O0001IeHNE U CUCTEMATH3AIIS Ypok 0606mmenus 1 | OO00IIAIOT U CHCTEMAaTU3UPYIOT CBOH 3HAHUS 110 TeMe: « XUMHUYECKIE PeaKIInu
3HaHMH 110 TeMe «XMMHYECKUE CHCTEMAaTU3alHH B PacTBOpax IEKTPOJIUTOBY. [IpUMEHSAIOT Ha IPAKTUKE paHEE U3yUEHHBIN
pCaknun B paCTBOpax 3HaHMii MaTepua, paboTas 1o TPYIIaM ¢ 33JaHUSIMH Pa3HOTO YPOBHS CIOXKHOCTH
JJIEKTPOJIUTOBY
15 K.p.Ne 1 no Teme «Xumuueckue YPpok KOHTpOJIs [IpuMeHSIOT Ha TIPaKTHKE paHee U3yUCHHBIH MaTepHal, paboTas o TpyIaM ¢
peakLu B pacTBOpax 3aJ]aHUsIMU Pa3HOTO YPOBHSI CIIOKHOCTH, BBIMOJHSIOT KOHTPOJIbHYIO PadoTy.
DIIEKTPOJIUTOB)
HemeTaJuibl 1 UX coeimHeHUus (25 )
16 OO6m1as xapakTepuCTHKA VYpok — OOBSICHSIOT UTO Takoe HeMeTa/uTbl. CpaBHUBAIOT AJJIOTPOITHEIE BUIOM3MEHEHUS
HEMETaJlJIOB HccIeJ0BaHNe KUCJIOpoAa. PacKkpbIBaThIIPHYMHBI AJUIOTPOIIHH.
XapaxkTepu3yrT XHMHYECKUE IEMEHThI-HEMETAILIbI U MPOCThIE BEleCTBA-
HEMETaJIbl: CTPOCHHUE, PU3MIECKUEe U XUMUYECKUE CBOMCTBA
HeMeTaoB. O0BSICHSIOT 3aBUCHMOCTD OKHUCJINTEIbHO-BOCCTAHOBUTEIBHBIX
CBOHCTB 3JIeMEHTOB-HEMETAJUIOB OT MX NOJ0KeHHs B [lepnoaudeckoii cucteme
XUMHUYECKHX JJIEMEHTOB
17 O6mas KomOuHnpoBaHHblil | XapakTepHu3yroT CTpoeHHE, PU3NUECKHE U XUMHYECKHE CBOMCTBA, TTOJTy4eHUE U
XapakTepucTuka anemMeHToB VIIA YpOK NPUMEHEHHNE TajloreHOB B IJIaHe 00111ero, 0cOOEHHOTO U

T'pymIibl — raJiorcHoB

CI[I/IHI/I‘-IHOFO.VCTaHaBJ'II/IBaIOT MNPUYUHHO-CJIICACTBECHHBIC CBA3U MCIKIY
CTPOCHHEM aToMa, XAMUYCCKOMN CBA3bI0, TUIIOM KpHCTaHHI/I‘{CCKOﬁ peIIIéTKI/I
TaJIOrCHOB, UX q)HSI/I‘IeCKI/IMI/I W XUMUYIECKUMH CBOMCTBAMH
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CoennHeHns raJIOTEHOB

Ypok ycBoeHus
HOBBIX 3HAHUH

XapakTepu3yloT COCTaB, (PU3MYECKHE M XHMHUYCCKHE CBOWCTBA, IOJIYUYCHHE H
MPUMEHCHHE COCIUHCHUIN TalIOTCHOB C KCIIOJIB30BAHUEM PYCCKOTO (POIHOTIO)
SI3BIKA U A3bIKA XUMUU.

Ha3biBaroTCOCTUHEHUS TaIOTCHOB 10 ()OPMYJIC U COCTABJISIOT (HOPMYIIBI MO UX
HAa3BaHUIO. Y CTAHABIMBAIOT IPHUYHMHHO-CIICICTBCHHBIC CBSI3U MEXKIY XUMHUYCCKOM
CBS3bI0, THIIOM KPHUCTAUTMYCCKOW pENICTKH COCAMHCHHWHA TaJOreHOB, UX
(PU3HYECKUMU U XUMUIECKUMH CBOWCTBAMHU.

IIpoBomsAT, HAOMIOAAIOT ©  ONKCHIBAIOTXHMHYCCKHHA  OKCICPUMEHT 10
pAaCHO3HABAHUIO  TAJOTCHHJ-MOHOB  CCOOJIOJCHMEM  MOpPaBHI  TEXHHKH
0€30IaCHOCTH.

BhimonHsAOTpacueThl M0 XUMHUYECKHM (OpMyNnaM U ypaBHEHHSM PEaKIHid,
MPOTEKAMIIHIX C YIACTHEM COCMHEHUI raJoreHOB

19

IL.p.Ne 2.«M3y4yeHue cBOHCTB
COJITHOM KUCHOTBI»

Ypok- mpakTUKyM

VYyatcsoOpamaTeess ¢ 1abopaTOpHBEIM 000OpYIOBaHMEM M HarpeBaTEIbHBIMU
npudopaMy B COOTBETCTBHHU C TpaBHIaMHU TEXHUKH Oe3onacHocTu.HaOmronaror
CBOWCTBA 3JIEKTPOJIMTOB W IPOHMCXOIAIIMX C HUMH siBjieHuWil.HaOmronaror u
ONMUCBHIBAIOTPEAKIIUU C YYaCTHUEM JJIEKTPOIUTOB C IOMOILIBIO E€CTECTBEHHOTO
(pycckoro WM POJHOTO) S3bIKA M s3bIKA XUMHU.DOPMYIHPYIOT BBIBOJABI IO
pe3ynbpTaTaM NPOBEICHHOIO SKCIIEPUMEHTA

20

OO61mas xapakTepUCTHKA dJIEMEHTOB
VI A - xanpkoreHoB. Cepa

KomOnHMpOBaHHBI#
YPOK

JlaroToOmryro XapakTepuCcTUKy aToMaM, IMPOCTHIM BEIIECTBAM U COSAUHEHHSM

XaJbKOT€HOB B 3aBUCHMOCTH OT WX ToJIOkeHUs B llepuomuueckoit cucreme.

XapakTepu3yT CTPOCHHE, aJUIOTPOIHs, PU3NICCKUE U XMMHUYECKHUE CBOMCTBA,

MOJIydYeHHE U TPUMEHEHHE Cephl. Y CTaHABIMBAIOT NPUYUHHO-CIICJICTBEHHBIC

CBSI3M MEXYy CTPOEHUEM aTOMa, XUMUYECKOU CBS3bI0, TUIIOM KPHUCTAINIMYECKON

PEETKH cepbl, e€ PU3MISCKUMH U XUMHYECKIMH CBOWCTBAMHU.
BrImMOHAIOTPacYETH IO XUMAYECKUM (OPMYIIaM U YpaBHEHHSIM PEaKIIUH,
MIPOTEKAIOLIUX C YYACTUEM CEPBI.
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CepoBosiopos 1 CyIb(huIs!

KomOnHMpoBaHHbIit
YPOK

XapakTepu3yloT COCTaB, GU3NIECKHE U XUMUIECKHE CBONCTBA, MOTYICHUE U
IIPUMEHEHNE COSIMHEHHUH Cephl B CTETICHH OKUCIIEHUS -2 C HCIIOIB30BaHUEM
pycckoro (poAHOTO) s3bIKa U sI3bIKa XUMUH. Ha3bIBaIOT coeNnHEHNS Cephl B
CTeTeHU OKUCIeHus -2 1o Gpopmysie HCOCTaBISAIOT GOPMYJIBI [0 UX Ha3BAHHMIO.
CoCTaBISIOTMONEKYIAPHBIE U HOHHBIE YPAaBHEHHS PEAaKIINH,
XapaKTepU3YIOIINE XUMHUECKUE CBOMCTBA COEIMHEHHH CEPBI B CTETIEHU
OKHCIJICHHS -2.

OnuChIBaIOTIPOLECCH OKUCIIEHUSI-BOCCTAHOBIICHHUS, ONPEIEIAIOT OKUCIUTEND U

BOCCTaHOBHTEJb M COCTABIISTIOTIIEKTPOHHBIN OalaHC B peakuusiX C ydacTHEM

Cephbl B CTENIEHH OKUCIICHHUS -2.

VYcTaHaBNIMBAOT NPUYHHHO-CIEACTBEHHBIE CBSI3U MEXAY XUMUUECKOH CBS3bIO,

TUIIOM KPHUCTAIJIMYECKOW DPEmETKH COCTUHEHUH Cephl, X (U3UIECKUMH H

XMMHWYECKHMHU CBOHCTBAMU
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KHCHOpO}IHBIe COCIMHCHUA CCPBI

KomOuHnpoBaHHBIH
YPOK

3anucrIBaloT(OPMYITBI OKCHIOB CEphl, HA3BIBAIOT HMX, OIMCHIBAIOT CBOWCTBA Ha
OCHOBE 3HAHUI 0 KUCIOTHBIX OKCH/IAX.

XapakTepu3ylTCOCTaB, (PU3NUECKHe U XUMHUYECKHNE CBOWCTBA CEPHOM KUCIIOTHI
KaK 3JEKTPOJIUTAa C HCIOJH30BAHHEM PYCCKOTO (POXHOTO) S3bIKa W SI3BIKA
XUMHAA.COCTaBISAIOT ~ MOJICKYJISIPHBIE W HWOHHBIE ypaBHEHHS  PEaKIuWH,




XapakTepU3yIOIINX XHWMHUYECKHE CBOMCTBA CEpHOM KuUCIOTHL.Pacmno3Hator
cynb(haT-uOHBI.

XapakTepu3yrTCBOWCTBA  KOHLIEHTPUPOBAHHOW  CEPHOM  KHCIOTBI  Kak
OKUCJIMTENSI C HCIOJIb30BAaHHEM PYCCKOro (POJIHOTO) sI3pIKa M S3bIKA
xUMHUH.COCTaBISAIOT ypaBHEHUS OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKIHi
METOJIOM 3JICKTPOHHOTO OanaHca.

BeImonHAIOT pacu€Thl MO XUMHUYECKHM (GOpPMYJIaM M YpPaBHEHHUSM PEaKIIHH,
MIPOTEKAONIUX C YIaCTHEM CEPHOWKUCIIOTEI.

HabnromatoT 11 OMUCHBAIOTXMMHYECKHHA IKCTIEPIMEHT
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ILp. Ne 3.«3y4ueHne CBOWCTB
CEPHOM KUCIIOThD»

YPOK — IpaKTUKYM

VuatcsobpamaTrbcs ¢ 7Ta00paTOpHBIM OOOPYIOBAaHMEM W HarpeBaTeIbHBIMHU
npudopamu B COOTBETCTBUH c MpaBUiIaMH TEXHUKH
6e3omnacHocTr. Habmro1al0TCBOMCTBA 3JIEKTPOIUTOB U MPOUCXOASIINX C HUMHU
sBieHuit. Habmoal0T ¥ OMUCHIBAIOTPEAKIUM C YYaCTHEM 3JICKTPOIUTOB C
MOMOIIBI0  €CTECTBEHHOTO (PYCCKOTO WM pPOJHOTO) S3bIKa U sI3bIKa
xuMuu. QOpMYyJIHPYIOTBBIBOBI IO PE3YJIBTATaM IIPOBEACHHOIO AKCIIEPUMEHTA
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OO0mas
XapaKTepUCTHKA XUMHYECKHX
sneMeHToB VA rpynmsl. A30T

KomOnHMpoBaHHBI#
YPOK

JlaroT o0miyro XapakTepUCTHKY aTOMaM, IMPOCTBIM BEIECTBAM M COEAMHEHHSIM
ITHUKTOI'€HOB B 3aBHCHMOCTH OT HX moyiokeHHs B Ilepuoandeckoil cucreme.
XapakTepu3yloT cTpoeHHe, GU3NUeCKHe U XUMHYECKUE CBOWCTBA, MOJY4YCHHE U
IIPUMEHEHHE a30Ta C HCIOJb30BAHHEM PYCCKOTO (POIHOTO) sI3bIKa M sI3BIKA
XUMHH.

HaseBaror coenmnHeHus azora mo (HopMysie W COCTaBIAIOT (OPMYIBI MO WX
Ha3BaHUIO. Y CTAHABIMBAIOT MPUIMHHO-CICICTBEHHBIC CBS3M MEXIY CTPOCHUEM
aToMa H MOJEKYJBI, BHAOM XHUMHYECKOW CBS3M, THIIOM KPHCTAJLUTHYECKOH
PEMIETKY a30Ta U ero YU3NIECKUMHU M XUMUYECKIMHU CBOHCTBAMHU.

BremonHAIOT pacuéThl M0 XMMHUYECKHM (QOpMyJaM H YpaBHECHUSAM peaKIui,
MPOTEKAIONIUX C YIaCTHEM a30Ta
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Ammunak. Coiti aMMOHHUS

Ypok ycBoeHUs
HOBBIX 3HAHUI

CocTaBisroT GOPMYIIBI IO X Ha3BaHMUAM.3aMUCHIBAIOTMOJIEKYIISIPHBIC M HOHHbIE
YPaBHEHUsI pEaKLMi, XapaKTepU3yIOIIME XUMUYECKHE CBOMCTBA aMMHUAaKa MU
coneit amMMOHUS.COCTaBIAIOT yPaBHEHUS OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIuii C yuacTHEM aMMHaKa ¢ IIOMOIIBIO IEKTPOHHOTO OajaHca.
VYcTaHaBIMBaOT NPUYMHHO-CIIEIACTBEHHBIE CBSI3U MEXIY BUAAMU XUMHUYECKUX
CBs3el, TUMAMU KPUCTAJUIMYECKUX PEIIETOK aMMHaKa U COleld aMMOHHS M UX
¢u3uyecknMH M XMMHUYECKMMH  cBoiictBamu.lIpoBonsiT, HabOmomaror u
ONUCBHIBAIOTXMMUYECKUN JKCIEPUMEHT MO PACNO3HABAHUIO MOHOB aMMOHHS C
cO0JII0/IEHUEM TTPAaBWII TEXHUKH OE€3011aCHOCTH.

BrimonHAIOT pacuéTsl MO0 XMMHUYECKMM (GOpMyNIaM M YpaBHEHHSIM DPEaKIHi,
IIPOTEKAIOIIUX C yYaCTUEM aMMHaKa
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ILp.Ne 4 «ITonmyuenne ammuaxa u
W3y4Y€HHE €ro CBOMCTBY»

VYPOoK - IpakTUKYyM

[Tonydaror, cobuparoTupacmosHaoT ammuak.Padoraior ¢ mabopaTopHBIM
060py}IOBaHI/IeM 1 Harpe€BaTCJIbHbIMU HpI/I60paMI/I B COOTBETCTBUHU C IIpaBUIIaMU
TeXHUKH Oe3omacHoCcTH.HaOMr0Mal0T ¥ ONKMCHIBAIOTXUMHYCCKHIM IKCIICPUMEHT C
MOMOUIBIO PYCCKOTO (POJIHOTO) sI3bIKA U SI3bIKA XUMHUH. DOPMYIHPYIOT BBIBOJIBI




[0 pe3ysibTaTaM IPOBEJCHHOIO OJKcrepuMeHTa.COTpyAHHYAIOT B IIPOIEcCe
yueOHOro B3aMMOJICHCTBHS NIPH pabOTe B rpymmax
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Kucnopojcoaepikamine coeTHHEHUSI
asora

Ypok -
HCCIeI0BaHuE

3anuchIBalOT peaklui, XapaKTepU3yIolIHe XHWMUYECKHE CBOICTBA OKCHIOB
a30Ta.YCTaHAaBIMBAIOT  MPUUYMHHO-CIEACTBEHHBIE  CBSI3U  MEXAY  BUIOM
XUMHUUYECKON CBSI3U, TUIOM KPUCTAJUIMUECKOW PEIIETKH OKCHIOB a30Ta U X
¢busndeckuMu u XUMUYECKUMHU cBoMCTBaMU. XapaKTePU3YIOTCOCTAB,
(dbu3nYecKue M XUMHUYCCKUEC CBOWCTBA a30THON KHUCIOTHI KaK 3JICKTPOIUTA,
MIPUMEHECHHE C UCTIONIB30BaHNEM PYCCKOTO (POIHOTO) SI3BIKA U SI3BIKA XUMUH.

3anuchIBalOT MOJICKYJISIPHBIC U HOHHBIC YPaBHEHUS PEaKIIid, XapaKTepU3yIOIIie
XMMHYECKHE CBOMCTBA a30THOM KHCIOTHI Kak aiekrtponurta.llpoBomsr,
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Kuciopoacoaepkaiiue coenHeHUs
a30Ta

KomOnHMpoBaHHBIH
YPOK

HaOJIOMAlOT W  OMHCHIBAIOTXUMHUYECKUH HKCHEPHUMEHT, XapaKTePH3YIOLTHH
CBOWMCTBa a30THOW KUCIOTHI KaK JIEKTPOJIHTA, C COOMOICHIEM MPaBUI TEXHUKH
6e3omnacHocTH.

XapakTepu3yroT a30THYIO KUCIOTY KaK OKUCIUTENb. COCTaBISIOT ypaBHEHUS
OKHCJIIUTCIIbHO-BOCCTAHOBUTCJIIbHBIX peaKuHﬁ, XapaKTCpU3yromnuxX XUMHICCKUE
CBOMCTBA a30THOM KUCJIOTHI KaK OKUCIHUTES, C TIOMOIIBIO AJIEKTPOHHOTO
bananca.llpoBoasT, HAOTOIAIOT M ONMUCHIBAIOTXUMUYCCKUN IKCIICPHMEHT,
XapaKTEePU3YIOIUNA CBOMCTBA a30THOM KUCIOTHI KaK OKUCIUTENS, C
cOOJIOICHIEM TIPABIII TEXHUKH 0€30MaCHOCTH
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Docdop u ero coeanHEHNA

VYPpok - IpakTUKYyM

XapakTepH3yITCTPOCHHE, AJUIOTPONHUI0, GU3MYECKHE U XMMHYECKHE CBOMCTBA,
HoJly4eHHe W TpHMeHeHHe (ochopa ¢ MCHONB30BAaHUEM PYCCKOTO (POIHOTO)
SI3BIKA U SI3bIKA XUMHH.

CaMOCTOSITETFHO OITUCHIBAIOT CBOHCTBa okcua (ocdopa(V) Kak KHCIOTHOTO
OKcHJIa U CBOMCTBa OPTOGOCHOPHOH KUCIOTHL

[lpoBoaaT, HAaOMIOOAIOT M ONHCHIBAIOTXUMHYECKUA  OKCIEPHMEHT €
cO0JII0/IEHHEM ITPAaBWJI TEXHUKH Oe3omnacHocTH. Pacrio3HatoTdocdar-noHsl
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Ob6mas
XapaKTepUCTUKa d3JeMeHToB [V A-
rpynnsl. Yriepon

Ypok 060011eHus u
CUCTEMaTH3aIuU
3HAHUH

JlaroToOmIyt0 XapakTEepUCTHKY aTOMaM, MPOCTBIM BELIECTBAM M COEIMHEHISIM
aneMeHTOB [V A- rpymmsl B 3aBUCUMOCTH OT MX MOjoxeHus B [lepuomnueckoii
cucreMe. XapaKkTepu3yloT CTPOEHHE, aJUIOTPONUI0, pU3nYecKue U XUMHYECKHe
CBOMCTBa, IOJMyYyeHHE M TNPHMEHEHHE aMOP(HOTO yriepojia M €ro COpToB C
HCTIONB30BaHUEM PYCCKOTO (POTHOTO) SI3BIKA H A3BIKA XUMHH.
CpaBHHBaIOTCTPOCHHUE U CBOWMCTBA anMasa U rpadura. ONuChBalOTOKUCIUTEIHHO-
[BOCCTAaHOBHTEJIbHBIE CBOMCTBA yriiepoja
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Kucnopoznconepxaiue coeanHeHNs
yriepoja

KontponsHo-
000011aonui ypox

XapakTepu3yloT cOCTaB, (PM3MYECKHE M XUMHUYCCKUE CBOWCTBA, IOJYYCHHE U
MPUMEHEHHE OKCHIOB yIJIEpoJa C UCIIONB30BAaHIEM PYCCKOTO (POJHOTO) SI3bIKA
W s3bIKa XUMHH.Y CTAHABIMBAIOT IPUYUHHO-CICACTBEHHBIC CBS3M MEXKIY
BUJAMH XHMHYCCKHX CBS3CH, THIIAMH KPHUCTAIUIMYECKHX PEHIETOK OKCHIIOB
yriaepoga, WX (QU3MYECKUMH H XUMHYECKHMMH CBOMCTBAMH, a TaKXke
npuMeHeHneM.  CoOmofaroT  mpaBmia  TEXHHKH ~ O€30MacHOCTH  IIPH
HCTIONB30BaHUM TEYHOTO OTOIICHUS. XapaKTepU3yIoT COCTaB, (hH3WYEeCKHe M
XUMUYECKHE CBOMCTBA, MOJY4YEHHE W TNPHUMEHEHHE YTrOJbHON KHUCIOTHI U €€
coieii  (kapOOHATOB W THAPOKAPOOHATOB) C WCIONB30BAHHUEM PYCCKOTO

(pOaHOTO) SA3bIKA U SI3BIKA XUMUH.




UnmocTpupytoT 3aBUCUMOCTh CBOWCTB COJIEH yYrOJBHOM KHUCIOTBI OT UX
cocraBa.llpoBoiiT, HAaONIOJAIOT M ONMKUCHIBAIOTXMMHUYCCKHNA JIKCICPUMEHT C
COOJIFO/ICHIEM TPABUI TEXHUKU O€30TaCHOCTH.

PacnosHaroT kapOoHAT-UOH. BRITOTHSIOT pacyéThl 10 XUMHUYCCKUM (HOpMyJIaM U
YpaBHEHUSIM pEaKIni, MPOTEKAIOIINX C YIaCTUEM COEIMHEHUI yriepoaa
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ILp. Ne 5. «IlomydeHue yriaekuciaoro
ra3a 4 u3y4eHue ero cBoicTB»

YPOK — IpaKTUKyM

[Tonyuaror, coOMparOTUPACIIO3HAIOT  yIVIEKUCHBIH Tra3. HaOmromaror
OIMCHIBAIOTXUMHYECKUH SKCIEPHUMEHT C MOMOLIBIO PYCCKOTO (POIHOTO) S3bIKa U
A3bIKa  XUMHH. DOpMYNUpYIOTBBIBOIBI 110  pe3yjibTaTaM IPOBEICHHOTO
IKCIIEPHMEHTA.

CoTpyaHIUAIOT B IpoIiecce yueOHOT0 B3aUMOICHCTBIS IpH paboTe B rpymImax
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YrieBoaoposl

KomOuHMpOBaHHEIH
YPOK

XapakTepm3yloT  OCOOEHHOCTH  COCTaBa W CBOHCTB  OPraHMYECKHUX
coenvHeHui.PaznuuaoTr mpenenabHble M HENPEAENbHBIE  YIJIEBOJOPOJBIL.
HaspiBator u 3amuceiBaioT GopMysbl  (MOJIEKYJSPHBIE M CTPYKTYpHBIC)
BOXHEMIINX MpeAcTaBUTENEH yriaeBogopoaoB.IIpeanaralor 3KCIEpUMEHT IO
pacIo3HaBaHUIO COEIMHEHMIHeNpeaenbHoro crpoenus.Habmonaor 3a xomom
XUMHUYCCKOI'0 JOKCIICPUMEHTA, OIUCBIBATH €ro MW Ac€jaTb BbIBOJbI Ha OCHOBE
HaOmroeHuil. DUKCUPYIOTPE3YyIbTaThl IKCIEPHUMEHTa C IOMOIIBID PYCCKOTO
(poaHOTO) sI3bIKA, @ TAK)KE C TOMOIIBI0 XUMUYECKUX POPMYJ U ypaBHEHUH.
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Kucnopoaconepxarne
OpTaHUYECKHE COCTUHCHHUS

KomOuHMpOBaHHBIH
YPOK

XapakTepu3yrOT ~ CIHPTBL, KaK  KHCIOPOJCOICPXKALIME  OpraHHYeCKHe
coenuHeHUs. KitaccupUIMPYFOT CIUPTHI 10 AaTOMHOCTH.

HaspiBaroT mpencraButesell OZHO- M TPEXaTOMHBIX CIIMPTOB W 3allUCHIBAIOT U3
(bopMyIIHL.

XapakTepu3yrOT — KUCJIOTBI, KaK  KHCJIOPOJICOACpXKAIHME  OpraHHYeCKHe
COCITMHCHUSL.

HasbiBaroT npencraButelnieil npeiebHbIX U HENpeIesIbHbIX KapOOHOBBIX KHUCIIOT
U 3aIIUCHIBAIOT U3 (DOPMYJIBL.
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Kpemuuii u ero coennueHus

KomOnHMpoBaHHbIit
YPOK

XapakTepu3ylTCTPOCHHE ATOMOB U KPUCTAIOB, (DU3UYECKHE M XUMHUYCCKUE
CBOﬁCTBa, nonyquHe u HpI/IMeHeHI/Ie erMHI/IH C HUCIIOJIB30BAHUCM pYCCKOFO
(poaHOTO) S3bIKA U SA3bIKA XUMUH.

YCTaHaBHI/IBaIOT HpI/I‘II/IHHO-CHe}ICTBeHHBIe CBsA3H Mexcny CTpOGHI/IeM aToMma,
BUJIOM XHMHYECKOH CBSI3U, TUIIOM KPHUCTAUNIMYECKOM PEIIETKH KPEMHHUs, €ro
(U3NYECKUMH H  XUMHYECKHMHU  CBOWCTBaMH.BEIIONHSAIOT — pacdéTel IO
XUMUAYEeCKHM (opMysiaM U ypaBHCHHSM PEaKIHi, MPOTEKAIIUX C YYaCTHEM
KPEMHHS H €ro COCIUHCHUH. XapaKTepU3ylT COCTaB, (H3WUYCCKHE W
XMUMHUUYECKHE CBOMCTBA, MOJYYEHHE W NPUMEHEHHWE COECIUHEHUN KpeMHHUs ¢
HCITOJb30BaHUEM pyccKoro (pomHoTro) SI3BIKA " SI3BIKA
xuMuu. CpaBHUBAIOTINOKCHIBl yrilepoaa M KpeMHHA. ONMUCHIBaIOTBaKHEHIIINE
TUTIBI IPUPOJHBIX COSNMHEHUH KPEMHHUS KaK OCHOBHOTO 3JIEMEHTAa JIUTOC(HEPHI.
Pacrnio3HaroTcHiImkaT-uoH
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CunukaTHas
[IPOMBIIIICHHOCTh

Ypok ycBoeHus
HOBBIX 3HAHUH

XapaKkTepu3yIOTCUINKATHYIO IPOMBIIIIEHHOCTE B €€ OCHOBHYIO
MPOAYKIUIO. Y CTAHABIIMBAKOT aHAJIOTHH MEXY Pa3THYHBIMU OTPACIIIMU
CUIIMKATHON MPOMBIIUICHHOCTH
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HOJ'Iy‘-IeHI/IeHeMeTaIIJ'IOB

Ypok ycBoeHUs
HOBBIX 3HAHUH

OnuchIBalOTHAX0XK/ICHHE HEMETAJIOB B IPUpPOAe. XapaKTepU3yoT
(pakMOHHYIO IEPETOHKY JKUAKOTO BO3/lyXa KaK COBOKYITHOCTb (PU3MUECKHUX
IPOIIECCOB. APTYMEHTUPYIOT OTHECEHUE aKTUBHBIX HEMETAJUIOB K
OKHCJINTEIHHO-BOCCTAHOBUTEIIBHBIM TIPOIIECCaM
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[TomyueHneBakxHEHIIIIX
XIMHIYIECKUXCOSTNHCHUN

VPpoK - IpakTUKyM

XapaKkTepu3yIOTXUMU3M, CHIPBE, almapaTypy, HaydHbIe TIPHHIATH 1
MIPOAYKITHIO IPON3BOICTBA CEPHOIT KHCIOTH. CpaBHUBAIOT MPOU3BOICTBO
CEPHOM KUCIIOTHI C IPOU3BOJCTBOM aMMHaKa
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O60061eHNE 110 TeMe «Hemeramisl 1
X COEIUHEHHUS»

KomOuHMpOBaHHBIH
YPOK

ITpoBoAAT OIIEHKY COOCTBEHHBIX HOCTIKCHNH B yCBOCHUH TEMBI.

KoppekTupyroT cBoM 3HaHUS B COOTBETCTBHM C IUIAHUPYEMBIM DPE3YJIBTaTOM.
ITony4aroTXUMUYECKYIO nHpopmanuu u3 Ppa3IUYHBIX
ucrounukoB.[IpeacraBnstoTnHpopmarmio mo Teme «Hemeramiel»y B Bujae
Ta0IHL, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM 4Huciie ¢ npuMeHenueM cpencte UKT
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K.p. Ne2 1o teme: «HemeTamib u ux
COCTUHCHUS

YPOK - KOHTpOJIS
3HAHUH

IIpuMeHsIOT Ha NMpaKkTUKE paHee U3Y4YEHHBIH MaTepHaj, paboTas MO Ipymmam C
3aJaHUsIMU Pa3HOTO YPOBHSI CIIOKHOCTH, BBINOJIHSIOT KOHTPOJIBHYIO PadoTy.

Metanibl ¥ ux coenunenns (17 4)
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[loso’keHUEe METAIIIOB B
[Teproauueckoi CUCTEME, CTPOSHHE
ATOMOB U KPHCTAJUIOB

Ypok ycBoeHUs
HOBBIX 3HaHHUH

OOBSICHAIOT 4TO Takoe MeTaiutbl. PazinnyaioT opMbI CyNIeCTBOBaHUS METAJIIOB!
3JIEMEHTHI U IIPOCTHIE BEILIECTBA.

XapakTepu3yloT XHMHUYECKHE 3JIEMEHTHI-METaUIbl 10 WX IIOJIOKCHUIO B
[epuoguueckoit cucreme JI. W. MenneneeBa. IlporHosupyror cBoiicTBa
HE3HaKOMBIX METaJUIOB I10 MOJI0KeHHIo B [leproandeckoil cucTeMe XUMUYECKUX
anemenToB Jl. M. MenneneeBa.Y craHaBIMBaOT IPHYHMHHO-CIIC/ICTBEHHbIE CBSI3H
MEXIy CTPOSHHEM aToMa, BUIOM XUMHYECKOW CBSI3H, TUIIOM KPHUCTaJUIMYECKON
PEmIETKN METAIUIOB — MPOCTHIX BEIIECTB M MX COSTMHEHHUH
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OO01e XUMUYECKHE CBOMCTBA
IMETAJIOB

KomOuHMpOBaHHBIH
YPOK

OOBSACHSIOT UTO TAKOE PSJ] AKTUBHOCTH MeTaIOB. [IpUMEHSIOT ero s
XapaKTePUCTUKHA XUMHUECKUX CBOMCTB MPOCTHIX BeleCTB-MeTau10B.O000matoT
CHCTEMY XMMHUYECKHX CBOWCTB METAJIJIOB KAK «BOCCTAHOBHUTEIIbHbIE
cBOlCcTBa».COCTABISIIOT MOJIEKYJISIDHBIE YPaBHEHHS peaKinii,
XapaKTepU3yIOLINX XUMHYECKHE CBOMCTBA METAIIJIOB B CBETE Y4eHHS 00
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCaX, & PEAKIHU C yIaCTHEM
JIEKTPOJIMTOB, IIPEACTABIATH TAKXKE U B HOHHOM Buae.HabmoxatoT n
OIMCHIBAIOTPEAKIIMN MEX/Iy BEIIECTBAMHU C IIOMOIIBIO PYCCKOTO (POIHOTO)
S3bIKa U A3bIKa XUMUH. CaMOCTOSTEIHHO MMPOBOASAT ONBITHI, HOATBEPKIAFOIIHE
XHMHYECKHE CBOMCTBA METAIIIOB C COOJIIO/ICHUEM NPABHJI TEXHUKH
Oe3omacHoCcTH
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OO1masixapakTepucTHKa
[I€TOYHBIXMETAIIIIOB

Ypok ycBoeHus
HOBBIX 3HAHUH
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OO6mmasxapakTepucTHKa

KoMOuHMpOBaHHBIN

OOBACHSIOT 3TUMOJIOTHIO Ha3BaHUA TpYMIIbI «ILIETIOYHbIE
MeTauTbD».JJaloTOOIIyr0  XapaKTepUCTHKY MICNOYHBIM  MeTajllaM 10 UX
nonoxkeHutro B llepuognueckoir cucrteme xumuyeckux osnementoB J[. .
Menpeneesa.

XapaKkTepu3yloTCTpOCHHE, (HU3WYECKHe W XMMHUYECKHE CBOWCTBA IIEIOYHBIX




INCJIOYHBIXMCTAJIJIOB

YPOK

METAJUIOB B CBETE OOIIIET0, 0COOEHHOI0 M €AUMHHYHOTO.

[Ipencka3piBaloT GU3MYSCKUEC U XUMHUICCKHE CBOMCTBA OKCHUIOB M TUIPOKCH]IOB
IIETIOYHBIX METAJZIOB Ha OCHOBE MX COCTaBa WU CTPOCHHS M MOJTBEPKIATH
MPOTHO3Bl YPaBHECHUSMH COOTBETCTBYIOUIMX peakiuit.[IpoBomaT pacu€rel mo
XUMUYECKUM (popMysiaM U ypaBHCHHSM PEaKIMi, MPOTEKAIUX C YIaCTHEM
LIEJTOYHBIX METAIIOB U UX COECIUHEHUN

45

OO1masixapakTepucTUKa
[1€T0YHO3EMEIIBHBIX
MeTaJIoB

Ypok ycBoeHus
HOBBIX 3HaHUH
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OO6masxapakTeprucTHKa
IEITIOYHO3EMETbHBIX
METaIoB

KomOnHMpoBaHHBIH
YPOK

XapakTepu3yloT CTpOCHHE, (pU3MYECKHEe M XHMHUYECKHUE CBOICTBa MIEIOYHO-
3eMEJTBHBIX METaJIOB B CBETE o0rirero, 0COOEHHOTO u
eauanaHOTO.[Ipencka3pBaoTGU3NIecKre U XMMHUIECKHE CBOMCTBA OKCHIOB H
THOPOKCUIOB MeTayuioB ||A Tpynmbl Ha OCHOBE WX COCTaBa W CTPOSHHS U
TIOTBEPIKIAIOT MIPOTHO3EI YPAaBHEHUSMHU COOTBETCTBYIOIINX PEAKITHHA.

[IpoBomsaT pacu€Tel MO XUMHYECKHM (OpMyJIaM W YpaBHEHHSM pPEaKIni,
MPOTEKAOIIUX C YIaCTHEM MICJTOYHBIX METAJUIOB U X COSIUHCHHUN
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JKécTkoCcTh BOABI 1 CIIOCOOEI €€
yCTpaHEeHUs

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBACHAIOT 4qTo TaKo€ (OKCCTKOCTH BOI[BI».Pa3J'II/I‘IaIOTBpeMeHHyIO u
TMOCTOAHHYIO KECTKOCTb BO/BI. Hpe)mara}oTcnoco6LI YCTpaHCHU KECTKOCTHU
BOL[LI.HpOBOI[HT, Ha6J'I}O}Ia}OT U OIMCHIBAIOTXUMUYECKHUMN OKCIICPUMEHT, C
CO6J'IIO}1€HI/ICM TMpaBUJI TCXHUKHU 0€e30IacHOCTH
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[Lp.Ne 6. «Ilomyuenue sxecTKON
BOJIbI U CIIOCOOBI €€ yCTPaHCHUS»

KomOnHMpoBaHHBI#
YPOK

[Mony4yaroT, COOMPAIOTUPACIO3HAIOT  yIJIGKHCIBIH  ra3.00pamarorcs ¢
na0opaTOpHBEIM ~ O00OpPYJOBaHHEM W  HArpeBaTejbHBIMH  OpUOOpPaMU B
COOTBETCTBUM C IpaBWIaMH TEXHUKM Oe3onmacHoctu.HabGmogaor
OIUCHIBAIOTXUMHYECKUH SKCIIEPHUMEHT C MOMOLIBIO PYCCKOTO (POIHOTO) S3bIKa U
s3pIka  XUMUH. DOPMYyIHPYIOT BBIBOJBI 10 pe3yjibTaTaM MPOBEACHHOTO
skcriepuMenTa.COTpYIHUYAIOTB  TIpoliecce y4eOHOro B3aMMOCHCTBUS  IPU
pabote B rpymmax

49

IAITIOMAHWH ¥ €r0 COeTUHEHUS

VYPpoK - IpakTUKYyM

XapakTepu3yloT allOMUHHHA IO €ro mojoxkeHwuro B Ilepmomuueckod cucreme
XUMHUUecKkux 3neMeHToB [l. 1. MenzneneeBa. OnmuchIBalOT CTpoeHHE, GU3HIECKUE
U XHMHUYECKUE CBONCTBA AIIOMHHUS, IMOATBEPXkKAAasi UX COOTBETCTBYIOIIUMHU
YPaBHEHHSMU PEAKIUIL.
OOBACHSIOT [IBOMCTBEHHBIN XapakTep XUMHYECKHX CBOWCTB OKCHIA H
TMIPOKCHUJIA AJIFOMUHMUSL.
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DKeneso

Ypok ycBoeHUs
HOBBIX 3HAHUI
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CoennHeHus Kenesa

KomOnHMpoBaHHbIit
YPOK

XapakTepu3yroTnosiaoxenue xene3a B Ilepuoanueckoil cucreMe XMMHYECKUX
3JIEMEHTOB . n. Mewnneneena, 0COOEHHOCTH CTpOECHUS
aroma.OnuCHIBAIOTGU3NYECKNE U XUMHUYECKHE CBOMCTBA Kele3a, MOATBEPKaas
UX COOTBETCTBYIOIIUMH YpaBHEHHSIMH peakunil.OOBSICHAIOT Halndue ABYX
FEHETUYECKUX PSAJOB COEIMHEHUN jKelne3a Fe’+ u Fe* .Ycramasmmsaror
3aBHCHUMOCTh  OOJIACTCH TNPUMEHEHHWS JKele3a W ero  CIUIABOB  OT
cBoiicTB.IIpoBOAST pacdéTel MO XUMHYSCKUM (OpMylaM U yYpaBHECHUSIM
peaxImii, IPOTEKAIONINX C YIacTHUEM JKelie3a U ero coeauHeHuid. Habmromaror u
ONKCBHIBAIOTPEAKIINA MEXKIY BEIIECTBAMHU C ITOMOIIBI0 PYCCKOTo (POIHOTO)
SI3bIKA U S13bIKA XUMHUH
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[T.p. Ne 7 «Pewenue
PKCIIEPUMEHTAIBHBIX 337124 10 TEMe
«MeTab»

VYpok-IpakTUKyM

DKCIEPUMEHTAIILHO MCCJICIYIOTCBOMCTBA METAIOB M MX COCJAMHCHHM, peliaTh
JKCIIEPUMEHTAIbHBIE 33/1auu 1Mo Teme «MeTamsl». PaboTaroT ¢ abopaTopHBIM
O60py}IOBaHI/ICM nu HaneBaTeJ'[LHBIMI/I npn6opaMH B COOTBETCTBUU C HpaBI/IHaMI/I
TeXHUKH Oe3omacHocTH. HaOmromaroTcBOicTBA METAIDIOB M MX COECOUHEHUN H
SIBJICHUM, TIPOUCXOJISATIINX c HUMHU. ONIHUCHIBAIOT XUMHUYCCKHUI




sKcHepuMeHT. DOpMyTHPYIOTBBIBOIBI o pesynpTaTaMm MIPOBEACHHOTO
skcnepuMmenTa. Omnpenensitor (MCXons W3 y4eOHOH 3amayn) HEOOXOIUMOCTh
WCTIOJIb30BaHUsI HAOIIOACHUS WU SKCIICPUMCHTA

53 Koppo3us MeTaigoB U CIOCOOBI Ypok ycBoeHHUs OOBSCHSIOT 4TO Takoe Koppo3sus.Paznuuaror XUMUYECKYIO u
BaIUTEI OT HEE HOBBIX 3HAHUH NEKTPOXUMHUUECKYI0  KOpPpOo3uH. MIIIIOCTpUPYIOT TOHATHS — «KOPPO3HS,
«XUMHYECKas KOppO3MUs», <«QIEKTPOXUMHUUYECKas KOPPO3UsS» IMpHUMEpaMHu.
XapakTepu3yroT CIIOCOOBI 3aIUTH METAJIOB OT KOPPO3UU
54 MeTasisl B IpUpoOAeE. Ypok ycBoeHHUs KiaccuduupytoT hopMbl TpUPOIHBIX COETUHEHUI METaLIOB.
HOBBIX 3HAHUH XapakTepu3yloT OOIMe CIOCOOBI TONyYEHUS] METaIOB: NHUPO-, THIPO- H
JNIEKTPOMETAJLTYPIHH.
55 [MousTHE O METAIUTYpPrUH Ypok- cemuHap KoHKpeTu3supyloT 5TH cHOCOOBl IpUMEpaMHU U YPaBHEHMAMM peakiuil ¢
COCTaBJICHHEM 3JIEKTPOHHOTO OanaHca.
OnuchIBalOTIOMEHHBIN IPOLECC U DIEKTPOTUTHIECKOE MOyYEHHE METAILIOB.
PazniuatoTuépHble U IBETHBIE METAJUIBl, UYTYHBI U CTAJIH
56 O0001IeHEe 3HAHUI IO TeMe O06o0maronuii O0001IaI0T U CUCTEMATU3UPYIOT CBOM 3HAHUS 0 TeMe: «MeTauiby».
«MeTabl» YPOK [IprMeHsIOT Ha IpakTUKe paHee U3yYEHHbINH MaTepuan, pa60Ta51 10 TpyIHIaM ¢
3aJaHUsMU PA3HOTO YPOBHS CJIIOKHOCTH
57 KonTtponbHas padot 3 1o Teme Ypok koHTpons [TpuMeHSIOT Ha MPaKTHKE paHee H3YUIEeHHBIH MaTepral, paboTas 1o rpyImnaM ¢
«MeTabl» 3aJaHMSIMU Pa3HOTO YPOBHSI CIIO’KHOCTH, BBIMOJHSIOT KOHTPOJIBHYIO PadoTy.
Xumus ¥ oKpyzkawouias cpeaa (2 u)
58 XuMmudeckast opraHusanus IutaHeTsl | KomOmHmpoBanHbIH |  MHTErpupyoT cBeaeHus Mo GU3HIECKOH reorpadun B 3HAHUA O XUMHIECKOH
Bemisa YpOK OpraHU3aINH TUTaHETHL. XapaKTepU3yI0T XMMUYECKUN COCTAaB Fe0IOTHIECKUX
o0omouek 3emiu.
PaznmiuaroTMHHEpAJIB! M TOPHBIE TOPOJIBI, B TOM YHCIIE U PYIBI
59 Oxpana Ypok — cemuHap XapaKkTepu3ylOTUCTOUHUKHA  XMMHUYECKOTO  3arpsA3HEHHs  OKpYXKaromiei
OKpY>KaroIIel Cpeasl OT XUMHUYECKOTO cpensl. OMUCHIBAIOTINIO0ANBHBIE  3KOJIOTHYECKHE TPOONEMBl  YeIOBEYeCTBa,
Barpsa3HEHUS CBA3aHHBIE C XHMMHYECKHM 3arpssHeHueM.lIpeniararoTnyTd MHHHMU3AIUH
BO3JCHUCTBUS XHUMHUYECKOTO 3arpsi3HEHUS Ha OKPY’KaIOIIYIO
cpeny.llpuBoasTIipuMepsl  MEXAYHApOAHOTO COTpyIHHMYECTBa B oOmactu
OXPaHbl OKPY’KaIOIIeH cpeibl OT XMMHYECKOT0 3arpsI3SHEHUS
O00011eHMe 3HAHUI 10 XUMHUH 32 KYPC OCHOBHOI 1m1K0JbI. [Ioaroropka k OCHOBHOMY rocyiapcTBeHHOMY IK3aMeHy
(OI'3) (7 9)
60 Bemecrsa O600maromuii [Mpencrasnsrornadopmannto 1mo  Teme  «llepuomuueckuii  3akoH W
YpOK Iepuonuueckas cucrema JI. 1. Menneneesa B cBeTe TEOPUH CTPOCHHS aTOMa» B
BUJIe TaOJIHII, CXEM, OITIOPHOTO KOHCIIEKTa, B TOM YHCIIE ¢ IPUMEHEHNUEM CPEACTB
UKT. BoImonHSAIOT TECTOBBIE 3aaHus Mo TeMe.llpeacTaBiasirtoTHHGOPMAIHIO TT0
TeMe «Buapl XUMHUYECKMX CBS3€M W THUIBI KPUCTAUIMYECKUX PELIETOK.
B3anMOCBsI3b CTPOCHHS W CBOWCTB BEIIECTBY» B BHAE TAONHII, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4Mcie ¢ npumMeHeHueM cpencts KT
61 X MMHUYEeCKUEPEAKIIUU O6o06maronuit [Ipencrasnsaror nHbopManmio o Teme «Kimaccnpukamus XUMUYISCKUX PeaKIIi
YpOK M0 Pa3NUYHBIM Npu3HakaM. CKOPOCTh XMMHYECKHX PEaKnuii» B BHIE TaOIHII,

CXCM, OIIOPHOI'0 KOHCIICKT4a, B TOM 4YHUCJIC C TNPHUMCHCHUEM CpPCACTB




VKT .BBITOTHSIOT TECTOBBIE 3aAaHus IO TeMe. XapakTepu3yloTOBP, oxucnurens
Y BOCCTAHOBUTEIb.

62 (OCHOBEI O6o06maronuit XapakTepuzyloT o0mue, 0coOCHHbIE M WHIMBHIyaJbHbIE CBOMCTBA KHCIOT,
HEOpraHUYeCKOM YPOK OCHOBaHHMH, coyei B cBeTe TEOpHUU JNIEKTPOIUTHUYECKOM
XHUMUH JICCOLMALH. APTYMEHTHPYIOTBO3MOXHOCTh IIPOTEKaHUSI XUMHYECKUX PEaKLIUH
63 (OCHOBEI O6o06maronuit B pacTBOopax dJIEKTpOJIMTaX Hcxoas u3 ycioBuid. Kiaccupuumpyror
HEOpraHUYeCKOM YPOK HEOpraHMYeCKHe BELIeCTBa MO0 COCTaBy M cBolcTBaM.lIpuBoasTIpHMEpHI
XUMHH Npe/ICTaBUTENICH KOHKPETHBIX KJIACCOB U IPYII HEOPraHUYECKUX BELIECTB
64 OO01mmast XxapakTepucTiKa HeMeTaioB. | KoMOMHMpOBaHHBIN | BBIMOMHSIOT TECTHI M YIPaKHEHUS], PEIIAlOT3aJa4uu Mo TeMeE.
YPOK [TpoBOASAT OLIEHKY COOCTBEHHBIX JIOCTH)KECHUH B YCBOCHHH TEMBI.
KoppekTHpyIOT CBOM 3HAaHHS B COOTBETCTBHH C IIAHUPYEMBIM Pe3yJIbTaTOM
65 X UMHIYeCKie COSIMHEHHS HEMETANIOB | Y POK KOHTPOJIS [TpyMeHsI0T Ha IPAKTHKE paHee H3YYSHHbBIH MaTepuall, padoTas 10 IPyIIaMm ¢
3aIaHASIMU Pa3HOTO YPOBHS CJIOXKHOCTH, BBIIIOJHSAIOT KOHTPOJBHYIO paboTy.
66 [MoaBeneHue NTOroB roja. KoppekTupyroT cBou 3HaHUs
67-68 PesepBHOE Bpems




