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IIporpamma pa3pa0oraHa B COOTBETCTBUM M Ha OcHOBe DenepaibHOrO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApTa OCHOBHOI'O OO0IIEro oOpa3oBaHWUS,
YTBEPXKJICHHBIM TpUKa3zoM MwuHuUCTEpCcTBa 00pa3oBaHusi M Hayku Poccuiickoi
®enepanuu ot 17 nexadbps 2010r Ne 1897 (¢ usmenenusimu ot 11 nexabps 2020 r.,
[Tpuka3z Ne 712),
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benepaabHOTO y4eOHO-METOIMUECKOTO 00beTMHEHUS 1o obmemy
oOpasoBanuio, potokon ot 2 wuioHs 2020 r. Ne 2/20), paboueld mporpaMmbl IO
yueObHOMY nipeamety «Xumus 8-9 kiacced» / O. C. INabpuensn, C. A. Cnaako,— M. :
[Ipocsemenue, 2021.
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1. IInanupyemble pe3yJbTaThl y4eOHOI0 IpeaMeTa, Kypca.

JInyHOCTHBIE pPe3yJIbTaThI

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHMsI JOCTUTAIOTCS

B XO0I€ O6y‘-I€HI/ISI XUMHUHN B €IUHCTBC y‘-IQ6HOI>i W BOCHHUTATEIHHOMN ACATCIIbHOCTH OpFaHI/I3aL[I/II/I B

COOTBCTCTBUH C TPpaAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I COIMMOKYJIbTYPHBIMHU W AYXOBHO-HPABCTBCHHBIMU

HCHHOCTAMU, HNPHUHATBIMHU B OGH.ICCTBG npaBujiaMM W HOpMaMMU IIOBCACHHA, U CHOCO6CTBYIOT

nponeccaM CaMOITIO3HAHHA, CAMOPA3BUTHA N COUAIN3alnN O6y‘IaIOH_[I/IXC$I.

JImuHOCTHEIE PE3YyJIbTAaThl OTPAXKAIOT C(bOpMI/IpOBaHHOCTB, B TOM YHCJIC B 4aCTHU:

1. Hampuomuttecxozo eocnumaHuA

LIEHHOCTHOTO OTHOIIECHMS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAYYHOMY
HACJIeINI0, TTOHMMAaHUS 3HAYEHUS XMMUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BJIAZIETh JJOCTOBEPHOH MH(OPMAIIUEH O IePETOBBIX TOCTUKEHUAX H OTKPBITHIX
MHUPOBOW U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSX 00 yCTPOHCTBE
MHpa ¥ 001IEeCTBA;

2. I'pasrcoanckozo éocnumanusn

IPEACTABICHUS O COLMAIBHBIX HOPMax M IpaBUIaX MEXKIUYHOCTHBIX OTHOILUCHUNM B
KOJIJIEKTHBE, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW AEATENbHOCTH IPU BBITOJHEHUU
y4eOHBIX, MO3HABATENIbHBIX 33]a4, BBIMNOJIHEHUH XHMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHUS! K B3aWMOIIOHMMAHUIO U B3aMMOIIOMOILM B IIPOLECCE 3TOMN
y4eOHOM JN1eATEIbHOCTH; TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEACHHE M TOCTYNKH CBOMX
TOBAapUUICH C NO3ULUHA HPAaBCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHS ITOCIEICTBUI
IIOCTYIIKOB;

3. l[ennocmu HAYYHO20 NO3HAHUA

v

v

v

v

MHUPOBO33PEHUYECKUX  TPEJACTaBICHWH O  BEHIECTBE W  XUMHUYECKOW  peakluH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIISIIOIINX OCHOBY ISt
MOHUMAaHUs CYIIHOCTH HAy4YHOM KapTUHBI MHUpPA; NPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHUS MTPUPOJIBI, B3AUMOCBS3SX YEJIOBEKa C MPUPOTHON CPeoi, O POIH
XUMHUHU B TIO3HAHUHN 3TUX 3aKOHOMepHOCTeI\/’I;

MMO3HAaBATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IIOJYYCHUC HOBBIX 3HAaHUH 110 XHUMHU,
HEO0OXOUMBIX /ISl O0BSICHEHHS HaOJII01aeMbIX MTPOIIECCOB U SBICHUII;

MO3HABATENbHON M MH(DOPMALIMOHHOW KYJIbTYPhI, B TOM UYHCJIE€ HABBIKOB CaMOCTOSITEIBHOMN
paboTel ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATypOM, NOCTYMHBIMH TEXHUYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeca K OOYYEHHIO W TO3HAHHIO, JI0O03HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3OBaHHIO,  HWCCIEAOBATEILCKOW  JCATEIBHOCTH, K  OCO3HaHHOMY  BBIOOpY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHNIIEM;

4. @opmuposanun Kyismypol 300p08bsa

OCO3HAHUA HCHHOCTHU XHU3HH, OTBCTCTBCHHOI'0O OTHOLICHHUA K CBOEMY 3J10PpOBbHIO, YCTAHOBKU
Ha 3Il0p0BBIﬁ o6pa3 KU3HHU, OCO3HaHHA MMOCJIEACTBUN U HCTIpUATHUA BPCAHBIX IMPUBBIYCK
(yHOTpC6J’ICHI/I${ AJIKOT0JId, HAapKOTHUKOB, KypeHI/IH), HCO6XO,Z[I/IMOCTI/I CO6J'IIOJICHI/I}I IpaBuUJI
0e30IMacHOCTH npu 06paI_I_ICHI/II/I C XUMHUYCCKUMH BCUICCTBAMH B 6BITy n pCaHBHOﬁ KH3HU,

5. Tpyoosozo éocnumanusn

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B 00IIeCTBEHHO MTOJIE3HOM, yueOHo-

HCCIIEIOBATENbCKOM, TBOPYECKOM W  JOpyrMx BHJIaX JESITeNbHOCTH; HMHTEepeca K

MPaKTUYECKOMY M3Y4EHHIO Ipodeccuil U TpyJa pa3iMyHOro poja, B TOM YHCJIE HAa OCHOBE
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MPUMEHEHHS TPEIMETHBIX 3HAHUN IO XHWMHH, OCO3HAHHOTO BBIOOpA WHIUBUAYaTbHOU
TPAEKTOPUU MIPOJIOIDKEHHS 00pa30BaHUS ¢ YIETOM JTMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

6. IKkonozuueckozo éocnumanus

v/ DKOJIOTMYECKH LIEIECOO0PAa3HOr0 OTHOIIECHUS K MPUPOJE KAaK MCTOYHHUKY JKU3HH Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHHMS, IOHUMAaHUs LIEHHOCTH 37I0POBOTO U 0e30MacHoro oopasza *KHu3HH,
OTBETCTBEHHOT'0 OTHOLICHHS K COOCTBEHHOMY (DM3MYECKOMY M IICUXHUYECKOMY 3J0POBBIO,
OCO3HAHMSA IIEHHOCTH COOJIIOJICHHSI TpaBWJI O€30MacHOrO TIOBEACHUS IpPH paboTe C
BEIIECTBAMH, a TAK)KE B CUTYalUsX, YTPOKAIOLIMX 3A0POBBIO U KU3HU JIIOJICH;

v CHOCOOHOCTH MPUMEHSATH 3HAHHUS, MOJNyYaeMble NIPU U3yYEHHU XUMHMH, IS PEIIEHHs 3aad,
CBSI3aHHBIX C OKPYJKArolleld MPHUPOJHON CpeIod, TOBBIMICHHUS YPOBHS OSKOJOTHYECKOM
KYJIBTYpbI, OCO3HaHHUsSI TJO0AIBHOIO XapakTepa SKOJIOTMYECKHX TpoOiIeM W TyTed Hx
peIIeHHsI TOCPEICTBOM METOIOB XHUMUMU;

v/ JKOJIOTMYECKOTO MBIIUICHUS, YMEHHS PYKOBOJACTBOBATBCS WM B  [MO3HABATENHHOI,
KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

MeTanpeaMeTHbIe Pe3yJIbTATHI:

1) ompenenenue nene COOCTBEHHOTO 0Oy4eHUsI, IOCTAHOBKA M (popMylmpoBaHue it ce0si HOBBIX
3azady;

2) njIaHUpOBAHUE IMyTEH TOCTHKEHUS KEIAeMOro pe3ysbTrata 00y4eHUs XUMHH KaK TEOPETHUECKOTO,
TaK U SKCIIEPUMEHTAJILHOTO XapaKTepa;

3) cooTHeceHUe CBOMX JICHCTBUH C MIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBICHUE KOHTPOJISI CBOCH
NESTeIbHOCTH B TpOIEcCe AOCTIDKEHHS pPe3ylbTaTra, OIpelesieHHe CII0CO00B JIEHCTBHU TpH
BBIITOJIHECHUHN JIa60paTOpHI>IX U HPAaKTHYCCKHUX pa60T B COOTBCTCTBUU C IIpaBUJIaAMU TCXHUKU
0e30I1acHOCTH;

4) ompeneneHue HCTOYHUKOB XUMHUYECKONW HHGPOpMAIMH, TOJyYECHHE U aHadu3 e€, Co3JaHue
MH(GOPMAIIMOHHOTO MPOJYKTA U €r0 Mpe3eHTalNs;

5) ucnonb30BaHME OCHOBHBIX MHTEUIEKTYaJbHBIX ONEpalMii: aHalu3a U CUHTE3a, CPaBHEHUS U
cucTeMaTHh3aluu, o00OLIeHNs M KOHKPETU3alluH, BBIABICHHE MPUYUHHO-CIIEACTBEHHBIX CBSA3EH U
MIOCTPOEHHE JIOTUYECKOTO PACCYKACHUS M YMO3aKIIOUEHUs (MHIYKTUBHOTO, AETYKTHBHOTO U IIO
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOTO COJICPKAHMUS;

6) YMCHHUEC CO3aaBaTb, NPUMCHATH U HpCO6p330BI>IBaTI> 3HAaKu U CHMBOJIBI, MOJACIIM U CXCMBI IJIs1
peicHuA y‘-IC6HI)IX U IIO3HABAaTCJIbHBIX 3aJ1a4;

7) ¢dopmupoBaHHE U PA3BUTHE HSKOJOTUYECKOTO MBIIUICHUS, yMEHUE TMPUMEHSITh €ro B
M103HABATENbHOM, KOMMYHUKAaTUBHOM, COLIMAIIbHON MPAKTUKE U MPO(HECCHOHAIBHOW OpUEHTAIUH.

8) reHepupoBaHue UaeH U ONpeeTeHne CPeACTB, HEOOXOIUMBIX Ui UX Pealn3aliu.

IIpenmerHble pe3yJbTaThI:

1) ymenue 00603HauaTh XMMHYECKHE DJIEMEHTHI, Ha3bIBaTh MX M XapaKTepU30BaTh Ha OCHOBE
nonoxeHnus B [lepuognueckoii cucreme /. . Menpeneesa;

2) ¢bopMynUpoBaHHE U3YUYEHHBIX MOHATUHN: BEIIECTBO, XMMHUUECKHUH AJIEMEHT, aTOM, MOJIEKYJIa, OH,
KaTUOH, aHUOH, IMPOCTOC U CIOKHOC BEHICCTBO, XUMHNYCCKad pCaKus, BUAbl XUMHUYCCKUX peaKuHﬁ n
T. IL;

3) onpezneneHue no ¢GopMysaM COCTaBa HEOPraHMYECKUX M OPraHWYECKHX BEIIECTB, BaJIEHTHOCTU
aTOMOB XUMHUYECKUX JIEMEHTOB WIH CTENIEHU UX OKUCIIECHUS;

4) noHnMaHue NHPOPMALIUHU, KOTOPYIO HECYT XUMUUYECKHE 3HAKH, (POPMYIIbI U YPAaBHEHHUS;



5) ymenue Kiaccu(UIMPOBATh MPOCThIE (METAJIbl, HEMETAJUIbI, OJIarOPOAHbIE Ta3bl) U CIOXKHBIC
(OmHapHBIE COEMHEHMsI, B TOM YHUCIIE€ M OKCHJbl, a TaKXe I'MJIPOKCUAbl — KHCJIOThI, OCHOBaHHUS,
am(poTepHbIC THAPOKCHUIBI M COJIN) BEIIECTBA,;

6) gopmynupoBanue Ilepuonnyeckoro 3akoHa, oOBbSICHEHUE CTPYKTYpPbl U MH(POPMALUHU, KOTOPYIO
HecéT Ilepuoanueckas cucreMa xumudeckux 3iemMeHToB [[. M. MenneneeBa, packpbITHEe 3HAYCHHUS
IIeproanueckoro 3akoHa;

7) yMeHHE XapaKTepu3oBaTb CTPOCHHME BEIIECTBA — BUABl XUMHUYECKMX CBSI3€ W  THUIIBI
KPUCTAIUIMYECKUX PELIETOK;

8) ommcaHMe CTPOCHUS aTOMOB XMMHYECKUX 3JieMeHTOB Ne 1—20 u Ne26 u oToOpakeHHE UX C
IIOMOUIBIO CXEM;

9) cocraBnenue GopMyJ1 OKCUIOB XMMUYECKHUX 3JIEMEHTOB U COOTBETCTBYIOLIMX UM IMIPOKCH/IOB;
10) HanucaHue CTPyKTYPHBIX (GOPMYJI MOJIEKYJIIPHBIX COEIMHEHUN U (HOPMYJIbHBIX €IMHHI] HOHHBIX
COCIUHEHUH 110 BAJICHTHOCTH, CTEIICHSM OKHUCIICHHS WJIU 3apsiiaM HOHOB;

11) ymenue ¢GopMyaMpoBaTh OCHOBHBIE 3aKOHBI XHMHHM — IIOCTOSIHCTBA COCTaBa BEIECTB
MOJIEKYJISIPHOTO CTPOEHMSI, COXPAaHEHUSI MacChl BELLIECTB, 3aKOH ABOraipo;

12) ymenuwe ¢opMyIHpOBaTH OCHOBHBIC MOJIOKEHHS ATOMHO-MOJEKYJSIPHOTO YYEHUS U TEOPHH
ANEKTPOIIUTUYECKON TUCCOLMALINY;

13) onpenenenue MpU3HAKOB, YCIOBUM MPOTEKAHUS U MPEKPALIEHUS] XUMUYECKUX PEaKIIMii;

14) cocraBieHue MOJIEKYJSAPHBIX YpPaBHEHMH XHMHUYECKHUX PEAKIMH, MOATBEP)KIAIOIUX OoOIIMe
XMMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB U OTPAXKAIOIIUX CBSI3U MEXIY
KJIacCaMH COEAVHEHMI;

15) cocraBiieHue ypaBHEHUI peakiuii ¢ y4acTHEM IEKTPOIUTOB TaKKe U B MOHHOU (opMe;

16) onpeneneHyre N0 XMMUYECKUM YPaBHEHUSAM MPUHAIICKHOCTH PEaKUU K ONpeneaéHHOMY TUITY
WM BULY;

17) cocraBiieHHE YypaBHEHUI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUN C MOMOUIbI0 METOAA
3JIEKTPOHHOTO OanaHca;

18) mpumeHeHUEe MOHATHH «OKHCICHHE» U «BOCCTAHOBICHHME» IS XapaKTEPUCTHKU XUMUYECKUX
CBOICTB BEIIIECTB;

19) ompeneneHne ¢ MOMOIIBI0 KAUeCTBEHHBIX peaklUil XJIOpua-, cyibdar- u kapOOHAT-aHUOHBI U
KaTHOH aMMOHHUS B PACTBOPE;

20) oObsicHEHHE BIUSHUS Pa3INYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKUX PEaKIU;

21) yMeHue XapakTepHu3oBaTh IOJOKEHHE METAJUIOB M HeMmeTauioB B llepmonuueckoil cucreme
3JIEMEHTOB, CTPOEHUE UX aTOMOB U KPUCTAJUIOB, OOIIHMe (PU3NUECKHE U XMMUYECKHE CBOMCTBA;

22) 00bsiCHEHHE MHOT000Pa3us MPOCTHIX BEIIECTB SIBJIEHUEM aJUNIOTPOIHNH C yKa3aHUEM €€ PUYMH;
23) yCTaHOBJIEHHE pA3IUYUN THUAPO-, MUPO- U IIIEKTPOMETAIUIYPIHM U WIUTIOCTPUPOBAHHE HX
IPUMEPaMHU MPOMBIIIIEHHBIX CIIOCOOO0B MOIYYEHUS METAIJIOB;

24) ymeHue naBaTh 0OIIyro xapakTepucTuky siaementoB I, II, VIIA rpymnm, a Takxke Boxopoja,
KHCJIOpOAa, a30Ta, cepbl, Gocdopa, yriepoaa, KpeMHHUsI U 00pa30BaHHBIX UMHU MPOCTHIX BEIIECTB U
BOXHEUIIMX COEIMHEHUH (CTpoeHHe, HaxOoXkJeHHEe B NpUpOAe, IMOoNyueHHe, (U3NUecKHue Hu
XMMHYECKHE CBOICTBA, IPUMEHEHHE);

25) yMeHue ONUChIBaTh KOPPO3HIO METAJIOB U CIIOCOOBI 3aIIUTHI OT HEE,;

26) yMmMeHHe MpPOU3BOJIUTh XUMHUYECKHE pPACU€Thl C HCIOJIb30BAaHHWEM IOHATUH «MaccoBasi IOJs
BEIIECTBA B CMECH», «KOJIUYECTBO BEIIECTBa», «MOJSPHBIA 00bEM» MO (opMyllaM U ypaBHEHHSIM
peaKuuii;

27) onucaHue CBOMCTB U MPAKTUUYECKOT0 3HAYCHHS N3YUYEHHBIX OPraHUYECKUX BEIECTB;

28) BBINOJIHEHHE O0O3HAYEHHBIX B MPOrpaMMe SKCHEPUMEHTOB, PACIO3HABAHWE HEOPTaHWYECKHUX

BEIIECTB 110 COOTBETCTBYIOIIUM MTPU3HAKAM;
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29) cobmroenue npasuil 6€30MacHoi paboThl B XUMUYECKOM KabuHeTe (J1abopaTropun).

BbINyCKHUK HAYYUTCS:

XapaKTepu30BaTh OCHOBHBIE METO/Ibl IO3HAHUSA: HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT;

OIKCBIBATh CBOMCTBA TBEP/BIX, )KUAKHX, Fa3000pa3HbIX BELIECTB, BbIJIEIAA UX CYLIECTBEHHBIE
IPU3HAKU;

pacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKUX IOHATUH «aTOM», «MOJIEKYJa», «XUMHUYECKUMN
JJIEMEHT», «IPOCTOE BELIECTBO», «CIOXKHOE BEIIECTBOY», «BAJCHTHOCTb», «XHMHYECKas
peaxkuus», UCIO0JIb3Ysl 3HAKOBYIO CUCTEMY XUMMH;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MAcChl BEIIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;

pas3nyaTh XUMUYECKUE U (PU3NUYECKUE SBICHHUS;

Ha3bIBATh XUMUYECKUE 3JIEMEHTHI;

OTIpeNIeNIATh COCTaB BELIECTB 10 UX (hopmynam;

OIpPEAEIATh BaJICHTHOCTh ATOMA 3JIEMEHTA B COEIMHEHUSAX;

OINpEAEIATh TUIl XUMUYECKUX PEaKIUil;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUYECKUX PEaKLIUL;

BBISBJISITH IPU3HAKHU, CBUACTEIbCTBYIOIIME O IPOTEKAHWHM XHMUYECKOM peakuuu Ipu
BBINOJIHEHUM XMMHUYECKOI'O OIIBITA;

COCTaBJIATh (OPMYJIbl OMHAPHBIX COEIMHEHUIH;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKUi;

coOnroaaTh npasuiia 6€30MacHoO paboThI IPU MPOBEAECHNUN ONBITOB;

MOJIb30BATHCS JIAOOPATOPHBIM 00OPYIOBAHUEM U TIOCY IO,

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIIECTB;

BBIYUCIISITH MACCOBYIO JIOJII0O XUMHYECKOT'0 AJIEMEHTa 0 (hopMyJie COCTUHEHUS;

BBIUMCIIATh KOJIMYECTBO, OOBEM WMJIM MacCy BEIIECTBAa IO KOJMYECTBY, O0BEMY, Macce
peareHToB WK IPOAYKTOB PEAKIINH;

XapaKTepu30BaTh (U3NYECKUE M XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB: KHUCIOpOJa U
BOJOPOJA;

HoJy4aTh, COOMpaTh KUCIOPOA U BOJOPO/;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPOL;

pacKpbIBaTh CMBICI 3aKOHa ABOraapo;

PaCKpBIBATh CMBICI IOHATHH «TEMI0BOM 3((eKT peakum», «MOJSPHBIA 00beM»;

XapaKkTepu3oBaTh (PU3NYECKHE U XUMUUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI TIOHATHUS «PaCTBOP»;

BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIE€H PACTBOPEHHOI'O BEIIECTBA;

Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

XapaKTepu30BaTh (PU3NYECKHE U XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAHMI, COJICH;

ONpEAEIATh NPUHAIEKHOCTD BEILIECTB K ONPEAEIEHHOMY KJIacCcy COEIUHEHMI;

COCTaBJIATH GOPMYJIbI HEOPTaHUUYECKUX COCTUHEHHUI U3YUEHHBIX KJIaCCOB;

MPOBOAMTH OIBITHI, MOATBEPXKIAIONIME XHWMHUYECKHE CBOICTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM IIyTEM pAacTBOPBI KHCIOT W ILEIOYEH IO HM3MEHEHHIO OKPacKu
WUHAUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJacCaMHU HEOPTraHUUECKUX COEIMHEHHI;

packpsiBaTh cMbIch [lepuoanueckoro 3akona .M. Menaeneena;

OO0BACHATH (PM3UYECKUN CMBICT aTOMHOTO (IOPSJIKOBOI0) HOMEpAa XMMHYECKOI'O AJIEMEHTa,
HOMEPOB I'PYIIIBI M IEpHOJa B epuoanueckor cucreme .M. Menneneesa;
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® OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CTPOCHUS aTOMOB, CBOMCTB DJIEMEHTOB B Ipejeiax
MaJIbIX TIEPHOJIOB U TJIABHBIX MOATPYIIIT,

® XapaKTEPH30BaTh XHMHYECKHE OJEMEHTHI (OT BOJOpOJa M0 KaJIbIMs) Ha OCHOBE UX
NOJIOKEHUsT B mepuoanueckoil cucreme [[.M. MenneneeBa u 0cOOEHHOCTEM CTPOEHMS MX
aTOMOB;

® COCTaBJISITH CXEMbI CTPOCHHS aTOMOB MeEpBbIX 20 31eMEHTOB nepuoandecko cuctemsl 1. 1.
Menneneena;

® pacKpbIBaTh CMBICII MMOHSATUN: «XUMHUYECKasl CBSI3bY», «3JIEKTPOOTPULIATEIHLHOCTDY;

® XapaKTepH30BaTh 3aBUCHMOCTh (PU3NYCCKUX CBOWCTB BEUICCTB OT THUIIA KPHUCTAJUIMYECKOU
PEIICTKY;

® ONpENEesATh BHJ XUMHUYCCKOHN CBS3U B HEOPTaHUUYECKUX COCTUHCHHSIX;

e y300pakaTh CXEMbl CTPOCHHS MOJIEKYJI BEIECTB, OOpa30BaHHBIX pa3HBIMH BHUAAMH
XAMUYECKHUX CBSA3EH;

® pacKpeIBaTh  CMBIC  TOHATHH  «HMOH»,  «KaTHOH»,  «AHHOH»,  «DJICKTPOJHUTHD»,

CHEDJICKTPOJIUTHDY,  «AJEKTPOJIMTUYECKAsT  JUCCOLMALMSL), «OKUCIUTENbY», «CTEHEHb
OKHCJIEHHA» «BOCCTAHOBUTEIIDY, OKHUCIIEHUEY, «BOCCTAHOBICHHUEY,

OTIPENICTIATh CTENEHb OKUCIICHUS aToMa 3JIEMEHTA B COSIMHEHNUH;

PacCKpbIBATh CMBICII TEOPHH JICKTPOIMTHUYCCKOU TUCCOIHAINY;

COCTaBIISITh YPaBHEHUS DJIEKTPOIUTHUECKON AUCCOIMAIIMH KUCIIOT, IIeNI0ueH, COoNeit;

OOBSACHATH CYLIHOCTh MpOIEcca AIEKTPOJIUTUYECKON TUCCOLMALMM U PeaKkluid HOHHOTO

oOMeHa;

COCTABJISITH TIOJIHBIE M COKPAILIEHHBIE HOHHBIC YPABHEHUS PEakliuu 0OMeHa;

OTpEeIEIATh BO3MOXKHOCTh IPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIIMH, ITOATBEPIKIAIOIINE KAaUeCTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB;

OTIPEICATh OKUCIUTENh K BOCCTAHOBHTEIIb,

COCTaBIISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHii;

Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHYCCKOU PEAKIIHH;

KJIACCU(PHUITUPOBATh XUMUYECKHUE PEAKIIMH 110 PA3TUYHBIM ITPU3HAKAM;

XapaKTEepU30BaTh B3aUMOCBSA3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH HEMETAJIOB;

MPOBOJIUTH OMBITHI TIO TIONYYEHHIO, COOMPAHUIO W M3YYCHUIO XUMHUYECKUX CBOWCTB

ra3000pa3HbIX BEIIECTB: YTIEKUCIIOro ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YTIEKUCIBIN T'a3 U aMMHUaK;

® XapaKTEpHU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHHUEM U CBOMCTBAMH METAJIJIOB;

e Ha3bIBaTh OPraHWYECKHUE BEIIECTBA MO UX (opmyre: MeTaH, 3TaH, TUJICH, METaHOJ, STaHOI,
JIMIEPUH, YKCYCHAsl KUCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEAPHUHOBAsT KUCIIOTa, OJICHHOBAs
KHCJIOTAa, TIII0K03a;

® OIICHUBATH BIMSHUE XUMHUUECKOTO 3arpA3HEHUS OKPYKaIOLIEH Cpe/ibl Ha OPraHU3M YEJIOBEKa;

® TPaMOTHO OOpaIaThCs ¢ BEIIECTBAMH B MIOBCEHEBHOM KU3HU

® ONpEeNeNsATh BO3MOXKHOCTh TPOTEKAHUS PEAKIIUH HEKOTOPHIX MPEICTABUTEICH OPraHUYECKUX
BEILECTB C KMCIOPOJ0OM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAHUSIMU, TAJIOT€HAMH.

BhINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUTHCH:

® GbI0GU2AMb U NPOBEPSAMb IKCHEPUMEHMATILHO 2UNOME3bl 0 XUMUUECKUX CBOUCMBAX 8eujecmes
HA OCHOB€E UX COCMABA U CMPOeHUs, UX CHOCOOHOCMU 6CIMYNAMb 8 XUMUYECKUe peakyuu, o
xapaxmepe u npoOyKmax pasiudHvlx XUMU4eCKUx peakyuil;

® Xapaxmepuszoeamv 6ewjecmea no Ccocmagy, CMpPOeHUr U CEOUCMEaM, YCMAHABAUSAMb
NPUYUHHO-CTLEOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8euecmaa;

® CoCmasnAms MONEKYIAPHble U NOJHble UOHHble YPABHEHUsI NO COKPAUWEeHHBbIM UOHHbIM
VPABHEHUAM,



® /POCHO3UPOBAMb  CHOCOOHOCMb — 6eWecmed  NPOAGIAMb  OKUCTUMENbHble — UIU
B0CCMAHOBUMENbHBIE CEOLUCMBA C YUEeMOM CMeneHell OKUCTIeHUs JJIeMeHMO08, BX00AWUX 8
€20 cocmaes;

® cocmasnAmy ypaeHeHus peakyuti, coOmeemcmeayiouux nociedo8ameibHOCMy npespaujeHutl
HeOp2aHu4yecKux eujecms pasiuiHblx Kiaccos;

® gblOBUCAMb U NPOGEPAMb IKCNEPUMEHMANbHO 2UNOME3bl O Pe3yIbmamax 030eucmeus
PA3IUUHBIX PAKMOPO8 HA UBMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,

® UCNONBL306AMb NPUOOPEmeHHble 3HAHUSA 0N IKON0SUYECKU 2PAMOMHO20 NO0BeOeHUs 8
OKpydcarouel cpeoe;

® UCNONBL306aAMb NPUOOPEmMEHHble KIUesble KOMNEMeHYUUu Npu BbINOJHEHUU NPOEKnos
YUeOHO-UCCIe008ameNbCKUX  3a0ay  NO  U3YYEHUI0  CBOUCMS, CNoco608 NOLYYEeHUs.
PACNO3HABAHUSL BEUECTE;

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCaX;

® Kpumuuecku OMHOCUMbCSA K NCEeBOOHAVHHOU UHGOpmayuu, Hed0OpOCOBeCMHOU peKiame 8
cpeocmeax Maccosol uHgopmayuu,

® 0CO3HABAMb 3HAUEHUE MEOPEeMUUECKUX 3HAHULL NO XUMUU OJisl NPAKMUYECKOU 0esimeibHOCHU
yenosexa,

® co30asamov MoOenu u cxemvl Ol peuleHusl Y4eOHbIX U NO3HABAMENbHBIX 3a0ai;, NOHUMAMDb
HeobXo0uMocms — COONI0OeHUs.  NPeOnUCaHuti, npeoidazaemvlx 8 UHCMPYKYUax no
UCNONB308AHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

NN

IIpakTnyeckune padoThl.

8 ki1ace

1. IlpaBuna TeXHUKHU O€30MAaCHOCTH U HEKOTOPBIE BUJIbI paObOT B XUMUYECKOM
nabopaTopun

2. AHanu3 OYBbI

3. [lomyuenue, cobupanue 1 pacro3HaBaHUE KUCIOPO/a.

4. [Tony4yenue, coOMpaHue U paclo3HaBaHUE BOJOPOIA.

5. IIpuroroBneHue pacTBOPOB COJIEN € UX 3aJaHHON MACCOBOM JOJIEH.

6. Perennie skcriepuMEHTAIBHBIX 3a/1au.

9 kJ1acc

1. DnexkTponuTHYecKas AUCCOLUAIMS U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

2. V3yueHne CBOWCTB COSTHON KHCIIOTHI

3. 3yueHne CBOWCTB CEpHON KUCIIOTHI

4. Pemenne skcrniepuMeHTaNbHbIX 3a1a4 1o TeMe «Hemeramnsl [V-VII rpynn u ux coequHenuit
5. Pemienne sxcnepuMeHTaIbHbIX 3aj1a4 Mo TeMe « MeTauibhy

2. CoaepxxaHue y4eOHOro nmpeamera

8 kirace
HavanbHble NOHATHS M 3AKOHBI XUMHUH 244

Tena u BemectBa. CBolicTBa BellecTB. DTaJOHHbIE (PU3NYECKHE CBOMCTBA BellecTB. MaTepuaibl
U MarepHuajoBefieHHe. Polb XMMUHU B KM3HHM COBpEeMEHHOTo obmecTBa. OTHomeHHe olmiecTBa K
XUMHH: XeMOQHIns U XxeMopoOus.
Mertonb!l u3ydenus xumuu. Habmonenne. DxcnepumenT MonenupoBanue. Moienu MaTepualibHble U
3HAKOBBIE WJI CUMBOJIbHBIE.
I'a3pl. JKunkoctu. TBEpaple BemecTBa. B3auMHbIE mepexoipl MEKIY arperaTHbIMM COCTOSIHUSIMH
BEIIIECTBA: BO3TOHKA (CyOImMaIius) u aecyOauMalivs, KOHISHCAlUs U UCTIapeHre, KPUCTaJUTH3aIis U
IJIaBJICHUE.
®dusnueckue sBieHUs. UUCThie BemecTBa W CMeCH. | OMOT€HHBIE M TeTeporeHHbie cMmecu. Cmecu
razooOpasHble, *kujakue u TBEpable. CrocoObl paszaesieHus] cMecel: MeperoHKa, Wi TUCTUIUIALMS,
OoTCTauBaHue, (PWIbTPOBAHUE, KPUCTAJUIM3AIMS WU BhIapuBaHue. Xpomartorpadus. [Ipumenenue
3TUX c0COO0B B 1a00OPaTOPHOI MPAKTUKE, HA IPOU3BOJACTBE U B OBITY.
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XUMHUYECKUE 3JIEMEHThl. ATOMBI U MOJEKyJbl. [IpocTeie U cloXHBIE BellecTBa. AJUIOTPONUS HA
npuMepe Kuciaopoaa. OCHOBHBIE TOJIOKEHUS aTOMHO-MOJIEKYJsIpHOro ydeHus. Monsl. BemecTtBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOIO CTPOCHUSL.

3Haku (CHMBOJIBI) XUMHYECKHX 53JieMeHTOB. MHdopMmanus, KOTOpYyI0 HECyT 3HAaKW XHMHUYECKUX
3JIEMEHTOB. DTUMOJIOTHS Ha3BaHWH HEKOTOPBIX XMMHUYECKUX dJIEeMEHTOB. lleprouueckas Tabiuia
xumMuyeckux sneMeHToB /. Y. MenneneeBa: KOPOTKONEPHOAHBIN U JIIMHHONEPUOAHBIM BapUAHTHI.
[lepuoast u rpynmbl. [MaBHas u mobounass moarpynmnbl win A- u b-rpynmel. OTHOCHTENbHAS
aTOMHas macca.

Xumuueckue ¢Gopmyasl. WMunekcsl u ko3 ¢unuentsl. OTHOCHUTENbHAs MOJICKYJIApHas Macca.
MaccoBast 707151 XUMHUYECKOT0 3JIeMeHTa B coeiuHeHud. MHopmaius, KOTOpyto HECYT XUMUYECKHE
bopmybL.

Banentnocts. CtpykTypHBIE (OPMYJIbl. XUMHUYECKHE 3JIEMEHTHI C IOCTOSHHONW W IepEeMEHHOMU
BaJICHTHOCThIO. BpIBonm Qopmynel coeauneHuss mo BasieHTHOCTH. OrmpenesieHue BaJEHTHOCTH
XHUMHUYECKOTo 3JieMeHTa 1o (popmysie BemectBa. CocraBiieHue Ha3BaHUN COETUHEHUI, COCTOSALINX U3
JBYX XMMHUYECKUX 3JIEMEHTOB, I10 BAJIECHTHOCTHU. 3aKOH MOCTOSIHCTBA COCTAaBa BEIL[ECTB.

XuMHueckue peakuuu. PeareHTel U NpoayKThl peakuuu. [Ipu3Haky XuMUYeCKuX peakuuil. Y caoBus
UX TPOTEKaHUs W IMpekpauieHus. Peakuuu ropeHus. OK30T€PMHUYECKHE M 3HIOTEPMHUYECKHE
peakiuu.

3aKkOH COXpaHEHHs MacChl BELIECTB. XUMUYecKHEe ypaBHeHUsA. CocCTaBiIeHHE XUMHUYECKUX
ypaBHeHui. THpopMaIus, KOTOPYIO HECET XUMHUYECKOE YpaBHEHHE.

Knaccupukanus XuMUYECKMX peakUuid IO COCTaBy M YHUCIY PEareHTOB U MPOIYKTOB. THIIBI
XUMHUYECKUX peakuui. Peakiuu coeqnHenus, pa3noxkeHus, 3amelienust 1 oomena. Karanuzatopsl u
KaTaJInu3.

JdeMoHcTpanum.

Konnekuus marepuanoB v U3AEIUN U3 HUX.

Monenu, ucronb3yemMbie Ha ypokax (hU3HKHU, OMOJIOTUH U Teorpaduu.

OO0BbEMHBIE U HIAPOCTEPKHEBBIE MOJIEH HEKOTOPHIX XMMHUECKUX BEILIECTB.

Mopenu KpUCTAIIINYECKUX PEIETOK.

Cobupanue mpudopa A MOIyYeHHs ra3a | MpoOBepKa ero Ha FTepMETUYHOCTb.

Bo3sronka cyxoro iabaa, nojia wiv HadTalauHa.

ArperaTHble COCTOSIHUS BOJIBI.

Paznienenne n1ByX HECMEMIMBAIOIIMUXCS )KUAKOCTEN C MOMOILBIO JETUTEILHON BOPOHKH.
JuctunnsaTop u ero padora.

VYcranoBka ans punbTpoBaHus U e€ padbora.

YcTraHoBKa 1715 BeITapuBaHUs U €€ paboTa.

Konnekuust 6ITOBBIX IPUOOPOB /17151 GUIBTPOBAHUS BO3IyXa.

Paznenenue kpacsiero BeniecTsa iomactepa ¢ IOMOIIbI0 OyMakHONH XpoMaTorpadu.
Monenu aqioTponHbIX MOAU(PUKAIIUN YIIIepoia U Cephl.

ITomyuyenue o30Ha.

Hoprpetst 1. 5I. Bepriennyca u JI. . Menzeneesa.

Koporkonepnoauelii U JUIMHHONEpUOAHBIA BapuaHThl llepuogmdeckoit cucremsr . H.
Menpeneena

KoHcTpynpoBaHue mapocTepKHEBBIX MOJIENEH MOJIEKYI.

Amnmnapar Kunna.

Paznoxxenne 6uxpomara aMMOHHS.

['openue cepbl 1 MAarHMEBOM JICHTHI.

IToptpetrsr M. B. JlomonocoBa u A. JI. JlaBya3be.

OMBITHL, WIUTFOCTPUPYIOLIME 3aKOH COXPAHEHHS MacChl BEILIECTB.

I'openue docdopa, pacTBOpeHHE MPOAYKTa TOPEHUSI B BOJE U HCCIENOBAHUE MOJIYYEHHOTO
pacTBopa JIAKMYCOM.

B3aumoaeincTBue COISIHOM KUCIOTHI C IUHKOM.

e [lonyuenue runpokcuna meau(ll) u ero pasnoxeHue Npu HarpeBaHUH.
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JlaGopaTopHbIe ONBITHI.

1. O3HaKOMJIEHHE C KOJUICKITUEH JTab0paTOPHOM MOCY IbI.

2. I[IpoBepka mpubopa i MOTyIeHUS Ta30B HA TePMETUIHOCTb.

3. O3HaKOMJICHHE C MUHEpAJIaMH, 00pa3yIOIIMMH TPAHUT.

4. TIpuroToBIiieHHE TETEPOreHHON CMECH TTOPOIIKOB CEPHI U JKelie3a U UX pa3/ieieHueE.

5. B3auMopeiicTBre pacTBOPOB XJIOPUAOB M HOJUIOB KaJIKs C paCTBOPOM HHUTpaTa cepedpa.

6. [Tonyuenue ruapoxcuna meau(ll) u ero B3aumoieiicTBUE C CEpHON KUCIOTOM.

7. BzauMojericTBue pacTBOpa CO/bl C KUCIOTOM.

8. [IpoBepka 3aKk0HA COXPAHEHUSI MACChI BEIIECTB HAa MPUMEPE B3aUMOACUCTBUS MIETIOYN U KUCIOTHIL.
9. TlpoBepka 3akOHa COXPAaHEHHS MAacCChl BEIIECTB HAa MPUMEpPE B3aUMOACHCTBHUSA MIEIOYHM U COJIH
xenesa (110).

10. Paznoxenue nepokcuaa BoI0opoia ¢ MOMOIIbI0 okcuaa Mapradma (IV).

11.3amernienue xee30M MeJId B MEIHOM KYIIOpOCe.

IpakTuyeckue padoThl.

1. IlpaBuna TeXHUKH OE30TTACHOCTH M HEKOTOPBIC BUJIBI PAOOT B XUMUYECKOM

nabopaTopuu

2. AHanu3 moYBBI

Ba:kueiiliue mnpeacTaBuTeN M HeopraHuveckux BemlecTB. KoJimuecTBeHHbIe OTHOUIEHHMS B
xumuu 17 4

CocraB Bo3nyxa. Ilonarue 06 06beMHOI f0€ (@) KOMIOHEHTa MPUPOJHONW I'a30BON CMECHU —
BO3ayXa. Pacuer o6bemMa KOMIIOHEHTA ra30BO CMECH 10 €r0 00bEMHOM /10J1€ U HA000pOT.

Kucnopon. O3zon. [lonmyuenue kucnopona. CoOupanue W pacro3HaBaHUE KHUCIOPOJa.

XUMUYECKHE CBOMCTBA KHUCIOPOJA: B3aUMOJACHCTBHE C MeTalllaMH, HEMETaUIaMU MU CIIOKHBIMH
BemectBami. [Ipumenenne kuciaopoaa. KpyroBopoT kuciaopoaa B mpupoe.

Oxcunsl. OOpa3oBanue Ha3BaHUN OKCUIOB O ux popmyrnam. CocraBienue Gopmysa OKCHAOB MO
ux Ha3BaHusAM. [IpencraBuTenn OKCHIOB: BOJA U YIIICKUCIBIN ra3, HerameéHas U3BECTb.
Bonopon B mpupome. ®Pusznyueckue W XHUMHUECKHE CBOMCTBA BOAOPOJA, €ro IMOJNyYeHUE W
MIPUMEHEHUE.
Kucnotsl, ux coctaB u ux kinaccupukanus. Munukaropel. Tabmuma pactBopumoct. ConsiHas u
CepHasi KUCIIOTHI, UX CBOMCTBA M MPUMEHEHHE.
Comm, ux coctaB U Ha3BaHUs. PacTBopuMocTh coneil B Boge. [IpencraBurenu coneit: Xjiopua HaTpus,
KapOoHaT HaTpus, pocdar KaabIus.
[TocTostnnass ABoragpo. KonmuectBo BemiectBa. Monb. MomnsipHas macca. KpartHble enuHMIIBI
M3MEPEHHS KOJIMYECTBA BEIIECTBA — MIUUIUMOJb U KUJIOMOJIb, MUJUIUMOJISIPHAS U KHJIOMOJISIpHAS
MaccChl BEUIECTBA.
PacueTsl ¢ ucnonb3oBaHUEM TOHSATUNA «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «IOCTOsSHHAs
ABoraapo».
3akoH ABoraapo. MoJsipHblii 00beM ra3000pa3HbIX BemiecTB. OTHOCUTENbHAS TIOTHOCTh OJHOTO
rasa 1o Jpyromy.
KparHple eauHUIBI U3MEPEHHS — MUJUITMMOJISPHBIM M KWJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbIX
BEILIECTB.
PacueTsl ¢ WCTONB30BaHUEM TMOHATHA «KOJMYECTBO BEIIECTBA», «MOJSPHAS Maccay, «MOJSPHBINA
00BEM Ta30BY», KIIOCTOSTHHAS ABOTaAPO».
Pacyetsl ¢ HCMONb30BaHWEM TOHATUN «KOJIHYECTBO BEIIECTBA», «MOJSPHAs Macca», «MOJSPHBIN
00BeM ra3oBy», KYUCI0 ABOTAIPO».
I'unpocdepa. KpyroBopor Boasl B mpupoae. Du3ndeckue M XUMHUYECKHE CBOMCTBA BOJIBI:
B3aMMOJEHCTBHE C OKCUIIAMHM.
OcHoBaHus, UxX coctaB. PacTBOpUMOCTh OCHOBaHUU B Bojie. M3MeHeHHEe OKpacku MHIUKATOPOB B
menoyHou cpene. [pencraBurenu menoyen: TMAPOKCHIBI HATPHSL, KIS M KaJIbIU.
PactBoputens n pacrBopéHHoe BemectBo. PactBopel. PactBopenue. I'maparsl. MaccoBas nons
pacTBOpPEHHOTO BemiecTBa. Pacuerbl, CBA3aHHBIE C WCIOJB30BAHWEM TIOHSATHS «MaccoBasi IOJIs
PacTBOPEHHOTO BEIIECTBAY.



JdemoHncTpauuu.
e Omnpenenenne coaepkaHus KUCI0pOia B BO3IYyXE.
e [lonmyueHue kucIOpOaa pa3IOKEHUEM [TIEpMaHraHaTa Kajaus U IEPOKCUAA BOJOPOa.
e (Cobupanue METOJOM BBITECHEHUS BO3yXa U BOJIBI.
e Pacno3naBanue Kuciopoja.
e [‘opeHue MarHus, xenesa, yris, cepbl 1 pochopa B KUCIOpOAE.
e Komnekuus okcuion
[Tomryuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.
I'openue Bogopona.
B3aumopeiictBue Bogopoaa ¢ okcuaoM meau (11).
Konnekuust MUHEpalbHBIX KUCIIOT.
[TpaBuiio paz0aBieHUs CEpOil KUCIOTHI.
Komnexnus conei.
Tabnuia paCTBOPUMOCTH OCHOBaHMM, KUCIIOT U COJIEH B BOJE.
HekoTtopsie MeTasuibl, HEMETAJUIbl U COEAUHEHNS KOJIMYECTBOM BELIECTBA B 1 MOJIb.
e Mojenb MOJISIPHOTO 00beMa ra3000pa3HbIX BEIECTB.
e Komnekuus ocHoBaHUI
JlaGopaTopHbIe ONBITHI.
12. ITomyTHEHHE U3BECTKOBOM BOJIbI PU MTPOIYCKAHUU YIJIIEKUCIIOTO Ta3a.
13. IMony4yenune BogOpoOa B3aUMOICHCTBUEM ITUHKA M COJISTHON KHUCIIOTHI.
14. Pacrio3HaBaHuE KUCIOT UHAUKATOPAMH.
15. 3meHeHue OKpacKu MHIUKATOPOB B IICIOYHOU CpeJie.
16. O3HakoMJIEHHE C TpenapaTaMu JIOMallHEH WJIM IIKOJBHOM anTeYKh — pacTBOpPaMH IMEpOKCHUJIA
BOJIOPOAA, CIIMPTOBOM HACTOWKY MOJ1a M HAIATBIPHOTO CIIUPTA.
IMpakTuyeckue padoThl.
3. Ilonydenue, coOupanue U pacro3HaBaHUE KUCIOPOA.
4. [lony4enue, coOupaHue U pacro3HaBaHUE BOJOPO/A.
5. IlpuroroBieHne pacCTBOPOB COJIEH € UX 3aJJaHHON MacCOBOM JTOJIEH.

OcHoOBHBIE KJIacChl HEOPraHuYecKux coequHenuii 10 u

OO6o6mmenne cBeneHU 00 OKcHIaX, UX KiIacCHU(pUKAlMK, Ha3BaHUSAX U cBoWcTBax. CrocoOsl
MOJTyYEHHUsI OKCHUJIOB

OcHoBaHus, uX KilaccuuKaius, Ha3BaHUS U CBOHCTBa. B3aumoneicTBHE ¢ KHUCIOTamH,
KHCJIOTHBIMU OKCHJIAMHU U COJIAMH. Pa3noskeHne HepacTBOPUMBIX OCHOBaHUN. CroCOOBI MOTyUYeHUS
OCHOBaHHIA.

Kucnotsl, ux knaccudukanus u HazBanusg. O0mue XuMHIECKUE CBOWCTBA KUCIIOT. B3anuMopeiicTeue
KHUCJIOT C METaJNIaMU. DJIEKTPOXUMHYECKUH PsiJl HANIPSKEHUH MeTaiuioB. B3anumoaencTBre KUCIOT €
OKCHJIaMU MeTasuioB. B3anMojeicTBHE KHCIOT C OCHOBAaHMSIMH — pEaKlIMs HEUTpaTu3aiui.
BsaumoneiictBue kuciot ¢ consamu. [lomyuenue 6eCKUCIOPOAHBIX U KACIOPOICOIEPKAIINX KUCTIOT.
Comm, ux kiaccudukanus U cBoiicTBa. B3zaumopeincTBue coieil ¢ MeTaijaMu, 0COOEHHOCTH 3THUX
peakuuil. BzaumonencTBue coneit ¢ CoasiMu.

['eneTndeckue psAapl MeTaia 1 HemeTayuia. [ eHeTHYeckas CBA3b MEXIy KilacCaMH HEOPTaHMUECKHUX
BEIIIECTB.

JlabopaTopHble ONBITHI.

17. B3aumoelicTBHE OKCUIA KaJbIUI C BOIOM.

18. IlomyTHEHME U3BECTKOBOM BO/IBI.

19. Peaknust HeHTpau3auu.

20. [Momyuenune ruapokcuna meau (I11) u ero B3anmoelicTBUE C KUCIOTOM.

21. Paznoxenue runpokcuaa meau (II) mpu HarpeBanum.

22. BzauMoieiicTBUEe KUCTIOT ¢ METaJlJIaMH.

23. B3auMoieicTBUE KUCIOT C COJISIMHU.

24. O3HaKOMIJIEHHE C KOJUIEKIIUEH COJIEH.
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25. B3zaumogeiicteue cynbdara meau (11) ¢ xenezom.
26. BzauMoaeiicTBre COJIEN ¢ COJISIMU.

27. I'eneTndeckast CBsI3b Ha IPUMEPE COEIMHEHUN MENIH.
IIpakTuyeckue padoThl

6. Periennie skcriepuMEHTAIBHBIX 3a/1au.

[epuoauueckuii 3akoH u Ilepuoaunyeckas cucreMa xumuueckux jiaemenTos /I.U. MenaeneeBa
U CTPOeHHe aToMAa 8 4

EctecTBeHHBIE ceMelCcTBAa XMMMYECKMX 3JEMEHTOB: IIEJIOYHBIC U IIEJIOYHO3EMEIbLHBIC METaJlIbI,
raJioreHbl, HHepTHBIC (OaropoHbie) razpl. AMGOTEpHOCTh. AM(OTEPHBIE OKCHIBI U THAPOKCHIBI.
KomMmuiekcHbie cou.

Otkpseitue . . MenneneeBbiM [leproandeckoro 3akoHa v co3ganue um [lepruoanyueckoil cucTemsl
XUMHYECKUX JIEMEHTOB.

AToMBI Kak (opma CYIIECTBOBAHHMS XHUMHYECKHUX 3JIeMEHTOB. OCHOBHBIC CBEICHHS O CTPOCHUU
aToMOB. J[0Ka3aTenbCTBa CIIOKHOCTU cTpoeHHs atoMoB. OmnbiTel Pesepdopna. [Tnanerapuas monens
CTPOCHUS aToMa.

CocraB aTOMHBIX sI€p: MPOTOHBI, HEUTpOHBI. OTHOCUTEIbHAs aTOMHas Macca. B3auMocBs3b
MOHSITUN «IIPOTOHY, «KHEUTPOH», KOTHOCUTEIbHAS aTOMHAs Macca.

Muxkpomup. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX 3y1eMeHTOB NeNe |-
20. [TonsiTHEe 0 3aBEPUICHHOM 3JIEKTPOHHOM YPOBHE.

N3orombl. ®u3ndeckuii cMbIci cuMBoJMKH [lepuonndeckoii cuctembl. CoBpeMeHHas (OpMYIJIMPOBKA
[lepuoanueckoro 3akoHa. VI3MeHeHUS CBOWCTB 3JEMEHTOB B MEPUOJAAX U TPYMIAX, KaK (YHKIHS
CTPOCHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa 3JIEMEHTa-MeTalljla U AJIEMEHTa-HEMEeTallla 1Mo uX mnoJsioxkenuto B Ilepuoanueckoi
cucteMe xuMuueckux aneMeHToB J[. 1. Meneneena.

JdeMoHcTpanum.

Paznuunbie hopMbl TaOJIHIl TIEPUOANIECCKON CHCTEMBI.

MoaenupoBanue noctpoenus Ilepuoauyeckoii cuctemsl . 1. Menaeneena.

Mogenu aToMOB XUMHUYECKUX JIEMEHTOB.

Mopenu aToMOB 35IeMeHTOB 1—3-T0 Iepro/10B

JlaGopaTopHbIe ONBITHI.

28. [Nomyuenue ampoTepHOro TUIPOKCUAA U UCCIIEOBAaHUE €T0 CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKu 94

Honnas xumuueckas cBs3b. VOHBI, 00pa3oBaHHbIE aTOMaMU METAIJIOB M HemeTaioB. CXeMbl
o0Opa3oBaHMsI MOHHOHM CBS3M AJisi OMHApHBIX COeAMHEHUH. VOHHBIE KpHCTaUIMYECKUE PEIETKU U
¢u3nyeckue CBOICTBAa BEUIECTB € 3TUM THNOM pem€rok. Ilonstue o QopmynbHON enuHHIE
BEIIIECTBA.

KoBasienTHas xuMu4eckas CBs3b. DJIEKTPOHHBIE U CTPYKTypHBIEe hopMyIbl. [IoHsATHE O BalEHTHOCTH.
KoBanentnast HemosspHas cBsi3b. Cxembl 00pa3oBaHUS KOBAICHTHOM CBSI3W i1 OMHApHBIX
coequHEHU. MOJIEKyIspHbIE U aTOMHBIE KPUCTAJUIMYECKHE PEIIETKH, U CBOMCTBA BEILECTB C 3TUM
TUIIOM PEIIETOK.

ONeKTpOOTpULATENBHOCTh. Psin anekTpoorpunatensHocTd. KoBajeHTHas MNOJsSIpHAs XUMHYECKas
cBs3b. Jlumonbs. Cxembl 00pa30BaHUS KOBAJEHTHOW MOJIIPHOW CBSA3M JUIsi OMHAPHBIX COENMHEHUH.
MounekynsipHble ¥ aTOMHBIE KPHCTAUIMYECKUE PEHIETKH, M CBOMCTBA BEIIECTB C 3TUM THUIIOM
pEMIETOK.

Mertannuueckass XMMHMUYECKas CBSI3b M MeTajuIndeckas Kpucramiumdeckas pemeérka. CpoilcTBa
BELIECTB C 3TUM THUIIOM peli€ToK. EnuHas mpupoja XUMHUYECKUX CBSI3EH.

Crenenp okucnenus. CpaBHEHHE CTEIIEHU OKUCIIEHMs M BajeHTHOCTH. lIpaBuna pacuéra creneHeiu
OKHCJIEHUA 10 (popMyJIaM XUMUYECKUX COeTMHEHUH.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakinn. ONpeneneHue CTeNeHed OKUCIEHUS JUIsl DIIEMEHTOB,
o0pa3ylolmMX BEIIEeCTBA pa3HbIX KiaccoB. Peaknuum HMOHHOrO OOMEHa U OKHCIMTENIBHO-
BOCCTAaHOBUTENbHBIE peakIUU. OKHUCIUTENb U BOCCTAHOBUTEIb, OKHCIEHHUE M BOCCTAaHOBIICHUE.
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CocraBneHue ypaBHEHMH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNH METOJIOM 3JIEKTPOHHOTO
OanaHca.
JdemoHcTpaumu.

e BuneodparmenTs! u cnaiasl «MIOHHAsS XUMUYECKas CBSI3bY.

e Kouiekuus BemecTs ¢ HOHHON XUMHYECKOU CBS3BIO.

e Mojenu HOHHBIX KPUCTAJUIMYECKUX PEHIETOK.

e Buneodparments! u cnaiinsl «KoBaneHTHast XuMU4ecKast CBSI3b».

e Komnekuus BemecTB MOJEKYISIPHOrO 1 aTOMHOIO CTPOCHHS.

e Moaenu MONEKYJISIPHBIX U ATOMHBIX KPUCTAINIMYECKUX PEIIETOK.
Buneodparments! u cnaiiapl «MeTanandyeckas XMuMUYecKasi CBSI3bY.
Komnekuus «MeTaibl ¥ CIIaBbD».

B3aumopeiicTBrue IMHKA C CEpOH, COMSTHON KUCIOTOMU, XjtopuaoM meau (11).
['openue marnus.

B3anmopeiicTBre XJI0pHOM U CEPOBOAOPOIHON BOJBI.

JlabGopaTopHble ONBITHI.

29. HM3roTtoBieHHe MOJEIH, WILTIOCTPUPYIOIICH CBOWCTBA METAJTMYECKOM CBS3H

9 kJ1acc
IloBTOpeHue U 00001IEHHE CBeIeHUIT 110 Kypcy 8-ro kiacca 4 4
bunapusie coegunenus. Oxcuabl coneoOpasyrolme U HeconeoOpasyromue. [MIpoKCHUIb:
ocHoOBaHUs, aM(poTepHbIe, KUCTOTHL. CpeHue, KUCIIbIe, OCHOBHBIE COJIH.
OO6o0menre cBeAeHU O XUMHYeCKHX peaknusax. Kiaccupukanus XUMUYECKHMX peakiuid o
Pa3IMYHbIM OCHOBAaHUSIM: COCTaBy M YMCIy PEarupyrouuxX U oOpa3yoIIUXCsl BELIECTB, TEIJIOBOMY
s¢dekTy, HaPaBIEHUIO, U3MEHEHUIO CTETICHEH OKUCIICHHS AJIEMEHTOB, 00Pa3yIOIIUX pearupyronme
BEIIECTBA, (pase, NCIOIb30BaHUIO KaTaIN3aTOPA.
[lonsiTue 0 ckoOpocTH XUMHUYECKOM peakuuu. PakTOphl, BIUAIONIME HA CKOPOCTh XUMHUYECKHUX
peakuuii: TpUpoJa pearupyrollux BEIIEeCTB, WX KOHIEHTpalus, TeMIeparypa, IUIOIalb
CONPUKOCHOBEHUS, HANIMUKE Kataiu3aTopa. Karanus.
JdemoHcTpaumnu.
e (O3HaKOMJIEHHUE C KOJUIEKIUSIMU METAJUIOB U HEMETAJIOB.
O3HakoMJIEHHE C KOJUIEKIIUSIMH OKCUOB, KUCIIOT U COJIEH.
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKLMH OT IPUPOBI PEArupyIOLINX BEIIECTB.
3aBHCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIMH OT KOHIIEHTPALMK PEAarupyomux BEIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM PEAKIIMK OT IUIOIIAAU COIPUKOCHOBEHHUS pEarupyomumx
BEIIECTB ((KUISALIUH CIIOW»).
e 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM peakliu OT TEMIEepaTyphl pearupyoiyx BemecTs.
JlaGopaTopHbIe ONBITHI.
1. BaumojericTBue aMMHuaKka v XJIOPOBOJAOPOAA.
2. Peakuust HeMTpaau3alum.
3. Habmroienue temnoBoro 3¢ dexra peakiiuu HeuTpann3aiui.
4. BzaumoieficTBUE CepHOM KUCIOTHI ¢ okcuioM meau (II).
5. PaznosxeHue nepokcuaa BOAOPO/Ia C MOMOIIBIO KaTajia3bl KapTodes
6. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaklyy OT NMPUPOABI PEATUPYIOLIUX BELIECTB HA MPUMEpPE
B3aMMOJICIICTBUS PacTBOPOB THOCYNb(aTta HaTpus W xyopujpa Oapus, TUOCydb(paTa HATpUi H
COJITHOM KHCIIOTBHI.
7. 3aBUCUMOCTbh CKOPOCTH XMMHMUYECKOM peakiuu OT MPUPOJbl METAJIIIOB MPHU WX B3aUMOJICHCTBUU C
COJISTHOM KUCJIOTOM.
8. 3aBUCHMOCTbh CKOPOCTHM XMMHYECKOM peakiuu OT MPUPOIbl KUCIOT MPU B3aUMOACHCTBUU UX C
HKEIJIE30M.
9. 3aBHCHMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMK OT TEMIIEPATYPHI.
10.3aBHCUMOCTB CKOPOCTH XMMHUYECKON PEAKIIMHA OT KOHLEHTPALIUU.
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11. 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOM pEaklMH OT IUIOMIAJd CONPUKOCHOBEHHUS pPEarupyrommnx
BEIIECTB.
12. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOHN pEaKIIMK OT KaTajIu3aropa.

XumMHu4ecKkHe peakiuu B pacTBOpax 3J1eKTpoauToB 11 4

[lonatne 00 HSIEKTPOIUTHYECKOM AMCCOLMALMM. OJEKTPOJIUTHI M HEVIEKTPOIUTHL. MexaHu3Mm
JUCCOLMAIMI 3JIEKTPOJIMTOB C Ppa3IMYHBIM XapakTepoM CBs3U. CTENeHb 3JIEKTPOIUTUYECKOU
nucconyanuu. CUIbHbBIE U CIIa0ble 3JEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TECOPHH DJIEKTPOJIUTHYECKOW auccounanuu. Kiaccuduxanus MOHOB M UX
cBoicTBa. KHCI0THI, OCHOBAaHUS M COJIU KaK 3JEKTPOJIUTHL. VX KnaccupuKanys u AUCCOLUarysL.
OOmre XMMHUYECKHE CBOWCTBA KHUCIOT: M3MEHEHHE OKPACKH WHIMKATOPOB, B3aMMOJCHCTBHE C
MeTaJulaMH, OKCHJaMH M TUAPOKCUJIAMH METAJIOB U COJSIMHU. MOJIeKyJIsipHble M MOHHBIE (IIOJHBIE U
COKpalll€HHbIC) YpPAaBHEHHUS peakiuid. XUMHUYECKUM CMBICH COKpPAIIEHHBIX YpPaBHEHUU. ¥YCIOBUS
IIPOTEKAHUS PEAKLUI MEKIY MNIEKTPOJIUTAMU 0 KOHILA. Pl aKTHBHOCTH METAJIJIOB.

OO01Ie XMMUYECKHE CBOMCTBA IEIOYEH: B3aMMOJEHCTBHE C KHUCIOTAMH, OKCHIAMH HEMETAJIOB,
cosiMu. OO1Me XUMUYECKHEe CBOWCTBA HEPACTBOPUMBIX OCHOBAHMM: B3aMMOJIEHCTBUE C KUCIOTAaMH,
pa3oKeHue Npu HarpeBaHUU.

OO0ue XMMHUYEeCKHe CBOMCTBA CPEAHUX COJIEH: B3aUMOJICHCTBHE C KUCIOTaMU, LIeJI0YaMHU, COIISIMU U
MeTajulaMu. B3anmoencTBre KUCIBIX COJIEH CO IIEI0YaMH.

I'uaponns, kak 0OMEeHHOe B3auMoJeicTBre cosiell ¢ BOOM. ['MApoIn3 cosin CHIIBHOTO OCHOBAHUS U
cnaboit kucnotel. ['maponus conu ¢1aboro OCHOBaHUSA U CUIIBHOM KucnoThl. [Ikama pH.

CBolicTBa KMCIIOT, OCHOBAHUMN, OKCUOB U COJIEH B CBETE TEOPUH JIEKTPOIUTHUECKON AUCCOLUALINN
1 OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMM.

JdeMoHcTpanum.

HcnplTaHue BEMIECTB U UX PACTBOPOB HA AIEKTPOIPOBOJIHOCTD

3aBHCHUMOCTb JIEKTPOIIPOBOJHOCTU YKCYCHOM KUCIIOTBI OT KOHLEHTPALIUH.

JIBuKeHME OKpalllEHHBIX HOHOB B 3JIEKTPUYECKOM I10J1€

Omnpenenenue xapakrepa cpeibl B pacTBOpax CoJjeil.

JlaGopaTopHble ONBITHI.

13. luccounanus ciaaObIX JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTHI.

14. I3MeHeHune OKpacKky MHAMKATOPOB B KMCIIOTHOM Cpee.

15.Peaknus HeWTpanu3aluy pacTBOPA MENOYN PAZTUYHBIMUA KUCIOTAMHU.

16. Ilonyuenue runpokcuaa meau(Il) u ero B3aumozaecTBUE ¢ Pa3TUYHBIMUA KUCIOTAMHU.

17. BaumogpeiicTBue cuibHbIX KUCIOT ¢ okcuaoM meau(Il).

18-20. BzaumozeiicTBue KUCIOT ¢ METAIJIAMH.

21. KayecTtBeHHas peakius Ha KapOOHAT-HOH.

22. Ilomyuenue cTyaHs] KDEMHUEBOM KUCIIOTHI.

23. KayecTBeHHas peakiusi Ha XJIOPHU/- WIH CyJib(aT-HOHbI

24. I3MeHeHune OKpacKd MHAMKATOPOB B IIEIOYHON CpEJE.

25. B3aumopeiicTBre MIEN0Yel C YIIIEKUCIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KATUOH aMMOHHUS.

27. llonyuenune ruapokcuna meau(Il) u ero pasnoxenue.

28. B3zaumoseiicTBue kKapOOHATOB C KHCIOTAMH.

29. Ilonyuenue ruapokcua xxenesa(lll).

30. B3aumopeiicTBue xene3za ¢ pactBopoM cyibdara mean(Il)

IIpakTHyeckne padoThI

1. DnexkTponuTHUecKas AUCCOLUAIMS U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH

HemeTaibl 1 X coequHeHHs 28 4

CtpoeHne aToMOB HeEMETauloB W uX mnosoxkeHne B Ilepuonnueckor cucreme. Psp
ANEKTPOOTpUIATENbHOCTU. KpucTaminueckue pemeTku HEMETAIOB — TMPOCThIX BEIIECTB.
Annorponust u e€ mpuunHbl. Du3ndeckrue CBocTBa HeMmeTaioB. OOIHME XUMUYECKHUE CBOMCTBA
HEMETAIIIOB: OKUCIUTENbHEIC H BOCCTAHOBHUTEILHBIC.
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l'asiorensl, cTpoeHHEe MX aTOMOB U MOJIEKyJ. (DHU3NYECKHE U XUMUYECKHE CBOWCTBA TaJIOICHOB.
3aKOHOMEPHOCTH M3MEHECHHMS CBOWCTB TAJOTEHOB B 3aBUCUMOCTH OT HUX IIOJIOXKCHHUS B
Ilepuognueckoit cucreme. HaxokzieHue rajgoreHoB B INPUPOAE U UX IONy4EHHE. 3HAUEHUE H
IIPUMEHEHHE TaJIOT€HOB.

["anoreHoBOOPOBI M COOTBETCTBYIOIIME MM KHCJIOTHI: IUIABUKOBAs, COJIsiHAs, OPOMOBOIOpPOIHAS,
nonosonoponnas. I'amorenuapl. KaudecTBeHHBIE peakuMuM Ha TranoreHuA-vuoHel. lIpuMeHenune
COEIMHEHUI TaJIOreHOB U UX OMOJIOTHYECKas POJlb.

OOmas xapaktepuctuka snemMeHToB VI A — rpynmel. Cepa B mpupoje U €€ IOJydeHHe.
AnnotponHsle MOAM(UKALINU CePBl M UX CBOMCTBA. XMMUYECKHE CBOWCTBA CEPHI M €€ MPUMEHEHUE.
CepoBoJlOpOJI: CTPOCHHE MOJEKYJbl, (U3NYECKHMEe W XUMUYECKHE, IIOJIy4YeHHE U 3HAueHHe.
CepoBonoponnas kucnora. Cynbduasl u ux 3HaueHue. JIroMuHOpOpHI.

Oxcun cepri(IV), ceprucras kuciora, cynb(urel. KauecTBeHHas peakuust Ha CyJIb()UT-HOH.

Oxcun cepwi(VI), cepnas xucnora, cynbdarel. Kpucrammoruaparel. KadecTBeHHass peakiust Ha
cyJbdaT-HoH.

CepHast KMCIIOTa — CHJIBHBIHN 251eKTposinT. CBolcTBa pa30aBIeHHON CEpHOM KHCIOTHI, KAK TUITMYHOM
KHCJIOTBI: B3aUMOJICHCTBUE C METAJUIaMU, OCHOBHBIMU M aM(pOTEPHBIMH OKCHJIAMH, OCHOBaHUSAMHU U
amM(pOoTepHBIMU I'MIpOKCHIaMu, colsiMu. KauecTBeHHas peakius Ha Ccysib(ar-noH.

OOw1ast xapakTepUCTHKa 3JIEMEHTOB VA rpynnbl. A30T, CTPOCHUE aToMa U MOJeKyJbl. Pusnyeckue
1 XMMHUYECKHE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYECKas pOJib.
AMMMaK, CTpOCHHE MOJIEKYJIbl M (pU3MUECKUe CBOMCTBA. AMMHMauHas BOJA, HAUIATBIPHBIA CHHPT,
rupaT amMMmuaka. J{OHOpHO-aKLENTOPHBIM MeXaHM3M 00pa30BaHUsl KAaTHOHA  AMMOHUSL.
BoccranoBurensHble cBolicTBa ammuaka. Conyu aMMOHUS U UX IpuMeHeHue. KauecTBeHHas peakuus
Ha KaTUOH aMMOHHUSI.

Oxcuzpl a3oTa: HecojleoOpas3yIoUMe W KUCIOTHblE. A30THCTas KUCIOTa W HMUTPUTBHL. A30THas
KHMCJIOTA, €€ IOJy4YeHHe U cBorcTBa. Hurparsl.

®octhop, crtpoenue aroma u amiorponus. Docougsl. Dochun. Oxcun dochopa(V) u
oprodochopras kucinora. Docharer. Dochopubie ynodpeHuss. NHCEKTHIIHIBI.

OOmast xapakTepucTuka 31eMeHToB IV A- rpynmbl: OCOOEHHOCTH CTPOCHMS aTOMOB, IPOCTBIX
BEUIECTB U COECJUHEHUI B 3aBUCHUMOCTH OT IOJIOXKEHHS 3JeMeHTOB B llepumonnueckoil cucrteme.
VYraepon. AmiorpornHsle Moau(UKanuu: anmas, rpaput. AMOpQHBII yriaepoa U ero copra: caxa,
aKTUBHUPOBaHHBI yrojb. AjcopOuus. Xumuueckue CcBOMCTBa yrieponaa. Kokcoxumuyeckoe
MIPOU3BOJICTBO U ero mpoaykuus. Kapousl.

Oxcun yrnepoxa(ll): cTtpoenue monekysbl, moiaydeHne u ero cBoctBa. Oxcupn yraepona(lV):
CTPOCHHME MOJIEKYJIbI, [TOJIy4EHHE U €ro CBOMCTBAa. YToibHas kuciaoTa. Colu yrojabHOW KUCIIOTBI:
KapOOHaThI U THIpoKapOOHaThl. TexHuYeckas ¥ MUILEBas Co/a.

Heoprannueckne n opraHM4ecKHe BEIECTBA. Y TIEBOIOPOAbl. XMMHUECKOE CTPOEHUE OPraHNYECKUX
BELIECTB, KaK MOPSAAOK COEIMHEHNS aTOMOB B MOJIEKYJIE [10 BAJIEHTHOCTH.

Meran, 53TaH, Kak IpeleNbHbIE YIIEBOAOPOABI. OTHUJIEH M AUETWIEH, KaK HENpeebHbIE
(HeHachIIlIEHHbIE)  yIJIeBOAOpoabl. l'opeHue yrieBogopojoB. KauecTBeHHBbIE peakuuu Ha
HENpPEIEIbHbIE COCIUHEHMS.

OTUIOBBIN CIIUPT, €r0 MOJy4YeHue, MpUMEHEeHue U pusnoaorndyeckoe Aeiicraue. TpexaTOMHBIN ciupT
rmnepuH. KauecTBeHHas peakiys Ha MHOIOATOMHBIE CIMPTHI. YKCYCHasl — IPEJICTaBUTENb Kilacca
KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u coiictBa. Kpemuuii B npupone. Cummnuasl u cuinad. Oxcun
kpemuusA(IV). Kpemuueast kuciora u e€ coiu.

IIponsBonacTBo crTekna M 1eMeHTa. lIpoaykuus CHMIMKaTHOM TPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMmuKa, hapdop, pasHc. OnTuyeckoe BOIOKHO.

Hemerannel B mpupozge. @pakimoHHas IMEpPEeroHKa MXHIKOIO BO3JyXa, KaK CIOCO0 MOMy4YeHHS
KHCIIOpo/ia, a30Ta, aproua. [lomyuenue gpocdopa, kpeMHus, Xjopa, Hoga. DIEKTPOIU3 PACTBOPOB.
[losnyyeHne cepHOW KHUCIOTBL: CBIPbE, XMMH3M, TEXHOJIOTMUYECKAs CXEMa, METOJl KHIISIIEro CIIos,
MPUHLMIIB TEIUI000MEeHa, MPOTHUBOTOKAa U LUpKyIauuu. OneyM. IIponsBoacTBo ammuaka: ChIphE,
XMMH3M, TEXHOJIOTUYECKAs CXEMa.

JdemMoHcTpauuu
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Konaexius HeMeTaIoB.

MO,Z[eJII/I KpUCTATNIMICCKUX peH_IéTOK HCMCTAJUIOB: aTOMHBIC U MOJICKYJIAPHBIC.

O30HaTOp ¥ MPUHLUIIBI €T0 PaOOTHI.

["openune HeMETauI0B — MPOCTHIX BEIIECTB: Cepbl, (pocdopa, APEBECHOTO YTIIIs.

OO0pa31pl raJoreHoB — MPOCTHIX BELIECTB.

BzauMoaeiicTBue raioreHoB ¢ MeTalIaMH.

BriTecHeHue xi10pa G6pOMOM HUITH HOJIa U3 PACTBOPOB MX COJIEH
Konneknus npupoaHbIX COEIUHEHUN XjI0pa.

B3anmoeiicTBre cepbl ¢ METAJJIaMH.

["'openue cepsl B KUCIOpPOAE

Konneknus cynbGuIHbIX py/I.

KadectBenHnas peakius Ha CyJIbPua-HOH

OO0eciBeunBaHKME OKPAIICHHBIX TKAHEH U I[BETOB CEPHUCTHIM Ta30M.
B3anmozeiicTBre KOHIIECHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJBIO.

OOyrnrBaHKue OPraHNYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIOTOM.

Juarpamma «CoctaB Bo3ayxa»

BuneodpparmenTs! u cnaiias! «lItuupn 6a3apbn

[Tomyuyenue, coOupanue u pacrno3HaBaHUE aMMHAKa

Paznoxenune 6uxpomara aMMOHUS

B3anmonencTere KOHUEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEZBIO
I'openne u€pnoro nopoxa

Pa3noxenue HuTpaTa Kajaus U TOPEHUE IPEBECHOIO YrojbKa B HEM
O06pa3ibl TpUpPOIHBIX coequHeHu pocdopa.

['openue dhocdopa Ha BO3ayXe U B KUCIOPO/IE.

[Tomryuenue 6enoro (ochopa u UcIbITAHUE €TO0 CBONCTB
Komnekuus «O6pa3ipl NpUPOIHBIX COSTUHEHUN YTIEPOIa»

[Toptper H. 1. 3enunckoro. IloriomeHne akTHBUPOBAaHHBIM YIJIEM pPACTBOPEHHBIX BEILIECTB

WJIY Ta30B.
YeTpoicTBO IPOTUBOrasa
Mopnenu MoseKyJl MeTaHa, 9TaHa, STUJICHA U alleTUJICHA.

B3aumoneiicTBre 3THIIeH ¢ OpOMHOM BOJIOM U pacTBOPOM MEepMaHraHaTa Kajus.

OO01e XMMHUYEeCKHe CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHOW KHUCITOTHI
KauecTBeHHast peakiiis Ha MHOTOAaTOMHbBIE CITUPTHI

Konnexkuust «O6paziibl NpupOIHBIX COEAMHEHUNH KPEMHUS

Komneknus crekna, KepaMHUKH, HEMEHTA U U3JIEIUN U3 HUX

Konnekuust npoayKIuy CUIMKaTHOW MPOMBIIITIEHHOCTH

BuneodpparmenTs! u cnaias! «IIpor3BoACTBO CTEKIIA U LIEMEHTa»
Komnexnus «IIpupoaHbie coequHEHNs HEMETAIIIIOBY

Buneogparments! u crnaiipl « @pakiimoHHas EPETOHKA KHUJIKOTO BO31yXa»
Buneopparmentst u  cnaiigsl  «[lomyuenue Bojopoda,  KUcIopona
ANEKTPOIIUTUYECKUM CIIOCOOOM»

Mopenu anmapaToB I IPOU3BOJACTBA CEPHOU KUCIIOTHI.

Mopaenps KUnSIero ciaosl.

Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiasl «IIpor3BoaCcTBO CEpHOM KHUCIOTHI»
Buneodparments! u cnaiiast «I[Ipon3zBoacTBo ammuaxar

Komnexuust «CpIpb€ 1)1 NOTy4EHUsI CEPHOM KUCIIOTHI»

JlabGopaTopHbie ONBITHI

31. Pacno3HaBaHue rajloreHu-MOHOB

32. KauecTBEeHHbIE peakliy Ha CyIb(paT-HOHBI
33. KauecTBeHHas peakiys Ha KAaTHOH aMMOHUS
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34. XuMHnueckue cBOICTBa a30THOM KUCIIOTBI, KaK JIEKTPOJINTA

35. KauectBeHnnble peakuuu Ha pochar-non

36. IlonyuyeHue 1 CBOICTBA yroJabHOW KUCIOTHI

37. KauecTBeHHas peakius Ha KapOOHAT-HOH

38. IIponyckaHue yriaeKucioro ra3a yepe3 pacTBOp CUJIMKaTa HaTpUsl
IIpakTuyeckue padoThI

2. V3yueHne CBOWCTB COISIHON KHCIIOTHI

3. 3yueHue CBOMCTB CEPHOM KHUCIOTHI

4. TlonyuyeHue aMMHaKa M H3y4eHHE er0 CBONCTB

5. [lomy4uenue yraexucioro raza. KauectBenHas peakius Ha KapOOHATHOHBI

MertaJ/iibl M MX coequHeHus 174
[Tonoxenune metamwioB B Ilepuoaumueckoil cucreme xumudeckux snemeHtoB J[. M. Menpgeneesa,
CTPOCHHUE HX aTOMOB W KPHUCTAUIOB. MeTaminyeckas CBsi3b MU METAJUIMYECKash KpUCTaUIMuecKas
pemérka. DU3NYECKUE CBOIMCTBA METAJIOB: JJIGKTPO- W TEIUIONPOBOJHOCTb, OTpaKarolas
CIOCOOHOCTB, MIACTHYHOCT. CIUIaBbl YEPHBIE U [IBETHHIC.
Mertajuibl Kak BOCCTAaHOBUTEU. DJIEKTPOXUMUUYECKUI psiji HANIpsDKeHW. B3anmoieiicTBue MeTasioB
C HEMETaJVIaMH, OKCHUJIaMU, KUCJIIOTaMH, COJIIMH. AJTFOMUHOTEPMHUSI.
Okcuabl ¥ TUAPOKCUABI IIETOYHBIX METAIJIOB, UX MOJYyYE€HHE, CBOMCTBA, IpUMEHEeHUe. Baxuelmme
COJIM HIEJIOYHBIX METAJUIOB, UX 3HAYEHUE B )KUBOW U HEKUBOUM MPUPOJIC U B KU3HU YETIOBEKA.
Okcuabl U TUIPOKCUIBI HIEIIOYHO3EMEIBHBIX METAUIOB, UX IMOJYyYE€HHUE, CBOMCTBA U IPUMEHEHUE.
Baxueiimme conu ménouyHO-3eMeNIbHBIX METAUIOB, MX 3HAYEHWE B IMPHUPOJE U KU3HU UYETOBEKA.
KapOonaTs! 1 ruipokapOOHATHI KAJIbIIHSL.
Kéctkocth BOABI: BpeMeHHass W mocTosiHHas. CrnocoObl yCTpaHEHUsST BPEMEHHOU JKECTKOCTH.
CrniocoOsl ycTpaHeHUS TOCTOSTHHOM XECTKOCTH. VIOHUTHI.
Coenunenus allOMUHUSA B MpUPOJE. XUMHYECKHE CBOWCTBA anmtoMUHUsS. OCOOCHHOCTH OKCHAA U
THAPOKCH/IA AIIOMUHUSA Kak aM(pOTEPHBIX COeAMHEHWH. BakHeimme coimu amoMuHUS (XJIOPHI,
cynbdar).
OcoOenHoctu cTpoeHus aToMa skenesa. JKene3o B mpupoje. Baxkuelime pyas sxenes3a. [lonydyenue
yyryHa u ctanu. Okeunsl u ruapokcussl xeneza(ll) u (I). Comu xeneza(ll) u (IIT). O6HapyxeHue
MOHOB KaTHOHOB Kelle3a B paCTBOpE. 3HAUCHUE COECAMHEHUH Kele3a.
Kopposust xumudeckas v 2JIeKTpOXUMUYECKasl. 3al[iuTa METAIIIOB OT KOPPO3UH.
MerTainsl B Ipupoie: B cBOOOIHOM BHUI€ U B Bujie coequHeHuil. [lonstue o metammypruu. YépHas u
[BETHAs] MeTaLTyprusi. [lupomeTtaimyprus, TUIPOMETAILTYPIHs, dJIEKTpoMeTauTyprus. JloMeHHBbIi
nporiecc. [lepepaboTka uyryHa B cTajib. IJIEKTPOJIU3 PACILIIABOB.
JdemoncTpanuu
B3anmonencTsue HaTpus, TUTUS U KaJbLKS C BOILOM.
['openue HaTpusi, MarHusi U >Kejie3a B KUCIOPO/Ie.
Bcenpimka TepMATHOM CMeECH.
BzaumopeiicTBue cMecH MOPOIIKOB CEPBI U JKeJe3a, IMHKA U CEPBI.
BzanMoeiicTBHe alFOMUHUS ¢ KUCIOTaMU, IIeJI0YaMHi U BOJIOM.
BzaumopeiicTBue xene3a u MeA C XJIOPOM.
B3anmoneiicTBue Menu C KOHIIEHTPUPOBAHHOW CEPHOW KHUCIOTOM M a30THOW KHCIOTOMN
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).
Okpacka TuIaMeHH COSTMHEHUSIMH IIEeTOYHBIX METAIIJIOB
Okpacka TIaMeHH COSTUMHEHUSMHU IIETOYHO3EMETbHBIX METAJIJIOB
I'amenye n3BecTH BOJIOH.
[Tonydenue xKECTKOM BOABI B3AUMOJICCTBUEM YTIIEKUCIIOTO C U3BECTKOBOM BOJIOM.
VYcerpanenue BpeMEeHHOM KECTKOCTH KUTITYCHUEM U TOOABKOHW COJIBI.
VYcrpaHeHne mOCTOSHHON KECTKOCTH JOOABKOM COJIBI.
VOHUTHI ¥ IPUHITAI UX JAEHCTBUS (BUACO(PArMEHT).
Konnexkuus npupoHbIX COEAMHEHUHN aTIOMUHUS.
BuneodparmenTs! u cnaiiapl «OKCUA aTIOMUHUS B €70 MOAU(DHUKAIII.
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e [lomyuenue am(poTEepHOrO THAPOKCHUIA ATFOMUHUS U UCCIICIOBAHHUE €TO CBOMCTB
o Komneknusg «XMMHYESCKHE UICTOYHUKH TOKaY
e Pe3ynbTarhl AMUTENBHOTO SKCHEPUMEHTA MO HM3YYEHHUIO KOPPO3UM CTaJbHBIX HU3JIETUN B
3aBUCUMOCTH OT YCJIOBHH MPOIECCOB
e Boccranosnenue meau u3 okcuaa meau(Il) Bogopogom
e BuneodparmenTs! u cnaiasl «IIpou3BOACTBO UyTyHa U CTAJIH
e BuneodparmenTs! u cnaiiasr «M3aemus U3 4yryHa U CTaam
e BuneodparmenTs! u cnaiiasr «[Ipon3BoACTBO aTFOMUHUS
JlaGopaTopHbie ONBITHI
39. B3aumopaelicTBue xkeine3a ¢ pactBopoM cynbhara memu(1l)
40. ITonmyyeHnue U3BECTKOBOM BOJBI U OMBITHI C HEH
41. Tlonyuenue rugpokcuos xenesa(ll) u (1)
42.KauecTBEHHbIC PEAKIIMU Ha KATUOHBI Keje3a
IIpakTHyeckne padboThI
6. Pemienne skciepuMEeHTANIBHBIX 337124 110 TeMe «MeTabhy

O0o0menue 3HAHMH MO XMMHH 32 Kypc OCHOBHOW mmikoJbl. IlogroroBka k OcHoBHOMY
rocyJ1apcTBeHHOMY 3K3aMeHy 64

CrpoeHne aromMa B COOTBETCTBUU C IIOJIOKEHMEM XHUMHUYECKOro ayieMeHTa B Ilepmonnueckoii
cucreme. CTpoeHHE BELIECTBA: XMMHUYECKAs CBA3b U KPUCTAUINYECKUE PEIIETKH. 3aBHUCHMOCTD
CBOWCTB OOpa30BaHHBIX AJIEMEHTAMHU IPOCTHIX BEIIECTB (METAUIOB, HEMETAJIOB, OJaropoIHBIX
ra3oB) OT MOJIOKEHUs 3JeMeHTOB B [lepuoanyeckoit cucreme. Tumonorus HeOpraHMUECKUX BEIIECTB,
JieJIeHre X Ha Kjacchl ¥ rpynisl. [IpencraBurenu.

[Tpyu3Haku M yclIOBUS NPOTEKAHUS XMMHUYECKMX peakiuid. THUIojorus XMMHUYECKUX pPeakUui Mo
pa3IMYHbIM OCHOBaHMIM. Peakuiu noHHoro ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.
XUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB. XapaKTEepHble XUMHUECKUE CBOWCTBA COJE00pa3yroIuX
OKCHJI0B, TUJIPOKCUIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX TUAPOKCUIOB), COJIEH.

XHMHUS M OKpYsKaomas cpeaa 24
Crpoenue 3emiM: sJIpo, MaHTHs, 3€MHas Kopa, MX XUMHUecKuid coctaB. Jlutochepa u eé
XuMu4eckuit coctaB. Munepansl. Pyasl. Ocanounsie moposbl. [lone3nsie nckonaembie. XUMHYECKUN
cocTaB ruzipocepbl. XUMHUECKUH cOCTaB aTMOC(EPHI.
HcTouyHnkM XMMHYECKOTO 3arpsi3HEHUs OKpyKaromeil cpenbl. ['moOanbHble 3KOJOTHYECKHE
npoOJaemMbl  YeJoBEeYeCTBA: MAapHUKOBBIM  3(dekr, KHUCIOTHBIE [OXKAHW, O30HOBBIE JIBIPHI.
MexyHapoiHOE COTPYJIHHYECTBO B OOJIACTH OXpaHbl OKpY)KaloIIEeH Cpefbl OT XHUMHUYECKOTO
3arpsi3HEHUs. «3eI€Hast XUMUS».
MapkupoBKa yIakOBOYHBIX MaTEpHUaIOB, dJEKTPOHUKHU U OBITOBOM TEXHUKH, HPOAYKTOB MHUTAHUS,
9TUKETOK I10 YXOAY 3a OJEXKIOM.
JdemMoHcTpauuu

e Buneodparments! u ciaiinpl «CtpoeHre 3eMiu U €€ XMMHUUECKUNA COCTaB»

e Kouekuus MUHEPAJIOB U TOPHBIX MOPOJ

e  Komneknus «Pyasl meTamios»

e BuneodparmenTs! u ciaiipl «I 1o0anbHbIE SKOIOTHYECKUE TPOOIEMBI YETOBEUECTBAY

e BuneodparMeHTHI U CIal/bl O CTETIEHU SKOJIOTHYECKON YUCTOTHI TOBApa
JlabGopaTopHbie ONBITHI
43. 3yuenue rpanuTa
44. V3ydyeHre MapKUPOBOK PA3JIMYHBIX BUI0B IPOMBIIUIEHHBIX U IPOJOBOJILCTBEHHBIX TOBAPOB

Tembl npoeKkTHBIX padoT, 8 Ki1ace

Onpenenenne konuuecTsa BuTamuHa C B INMOHE.
Onpenenenue conepxkanus BuramuHa C B cokax U QppyKTax.
Opranndeckre KUCIOThl — KOHCEPBAHTHI MUILEBBIX TPOJYKTOB.
OpFaHI/IquKI/Ie KHCJIOTBI KaK aHTHUOKHUCJIINTEIIN.
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Oxpana okpy>xatomieii cpeqpl. KoHTposib KauecTBa BOJBI.
OuncTKa MOBEPXHOCTH MEJHOTO CIUIABA.

[Tepuoanueckas cucrema xuMuueckux 3neMeHToB J[.M1.Menneneesa.
[TumeBbie 70OABKU: Bpe WM MOJIb3a?

[Inenka-3To momumep?

[ToueMy neHOIIACT TAKOM JETKUMA?

[Ipenapatsl OBITOBOM XMMHHU B HAILLIEM JTOME.

Penkue sneMeHTsI U ux reorpadus.

Ponb HeopraHmueckux BEIIECTB B KU3HEAECATEIbHOCTH KUBBIX OPIraHU3MOB.
Cosb Ha 1oporax.

Cpencta [uisl MBIThS IOCYJIBI.

CpenctBa 3alUThl OT HACEKOMBIX (MHCEKTULIU/IBI U PETICTUICHTHI).
du3nyecKkue U XMMUYECKUE SIBJICHUS B IPUPO/IE.

XuMmudeckas 1abopaTopus B HallleM J0MeE.

XUMHUYECKHE PEeaKIIMU Ha Cllyk0e y YesloBeKa.

XUMHS B CyIMEJIPKCIIEPTHU3E.

XUMHUS U UCKYCCTBO: Ha YEM JIEPKUTCS HKUBOIHCH?

XUMUS U KyJIMHApHS: 4TO 00111ero?

XHMMS ¥ IPEBPALLEHUS aJIKOTOJIS.

XUMHS ¥ IPEBPALLEHUS caxapa.

Xumus 1 1BeT. HaTypanbHble M HCKyCCTBEHHBIE KPDACUTEIIH.
XUMHST KypeHUs.

XuMus 1eKapcTB U HAPKOTUKOB.

XUMUHKCTKA Ha JI0MY.

YeM MOKHO U30JIMPOBATh AIEKTPUUECKUI POBOI?

DkcnepTusa ryOHON OMa/IbI.

DKcnepTu3a OpraHoIeNTUYECKUX CBOMCTB MILIEHUYHOIO XJieha.
DKcnepTu3a maMITyHsl.

Tembl mpoeKkTHBIX padoT, 9 kiace

Onpenenenre NOBEPXHOCTHOIO HATSYKEHUS BOJBI IPU HATMYMH PA3IMYHBIX IIPUMECE.
Onpenenenre XMMMYECKOTO COCTaBa CIIMBOYHOI'O Maciia pa3HbIX MPOU3BOJUTENEH.
OnTumu3zanus 3aBapuBaHus ydasl.

Otkpertue [ICX3 JI. . MenneneeBbIM CIIy4aitHOCTh HJIA 3aKOHOMEPHOCTb.
OumncTKa ¥ UCIIOJIB30BaHUE CTOYHBIX BOJ

[lepenaTouHble MEXaHU3MBI U UX BHJIBI.

[Iutanue u 310pOBbE.

[IpaBaa 1 10%b 0 BOJAOIPOBOAHOMN BOJIE.

IIpuponHbIE U CHHTETUYECKHE BOJIOKHA.

[IpupoaHbIE U CHHTETUYECKHE KPACUTEIIH.

IIpupoaHbIE U CHHTETUYECKHE JIEKApCTBA.

[IpupoaHbIe U CHHTETUYECKHUE MOIOIINE CPEJICTBA.

[Ipon3BOaCTBO Ta3UPOBOK.

[Ipoun3BoacTBO 3epKall.

Pa3BuTHe NUIEBOM NPOMBIIIIIEHHOCTH.

Passutne nopoxa, BB u opyxuns.

Pacuer BbIxOga MeM 1O TOKY.

PannonansHoe nutanue (BUTAMUHBI U MUKPODJIEMEHTHI).

Peakiiuu ropeHns Ha MPOU3BOJICTBE U B OBITY.

Ponp MeTannioB B co3/1aHUM UCTOPUYECKOTO JIMIIA TOPOJa.

Caxapa B mpoyKTax MUTaHUS

CocraB u ne4eGHbIe CBOMCTBA MPUPOJTHON MUHEPATILHOM BOIBI.
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Che1o00HOE 13 HEChEIOOHOTO (0 CHHTETHYCCKOM MHIIIE).
VYTIIeBOIBI M KX POJIb M 3HAYCHHE B KU3HH YCIIOBEKA.

Y no6penus — 1oo6po uiu 37107

dapMaleBT — 3TO MEIMK WA XUMUK?

®depMeHThI — YTO 3TO?

XuMu4deckasi CylmHoOCTh hoTorpaduu.

XUMHUYECCKUI aHAIN3 OCH3MHA.

XUMHUs BOKPYT Hac.

XUMHUSA U IIAIIA

XUMHUS ¥ 9dKOHOMHUKA: OCHOBHAsi HOMEHKJIATypa.

XuMust KOCMUYECKOT0 KOopabiist (3amackl BO3Ayxa B TBEPIOM BUJE, OYHCTKA BOJIBI).
XUMHUS TEJUTI0I03HO-0YMaXKHOT'O TTPOU3BO/ICTRA.
DNEeKTPOHHBIM CUTapeTaM-HeT.

DHeprocOeperaromnye JIaMITbl H 9KOJIOTHYSCKUN KPU3HC.
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3. TemaTrmueckoe IJIAHHPOBaHMe Kypca 8 Kjiacca

Home
pa
YPOK
OB
n/n

Tema ypoka

Koa-Bo yacos

OcHoOBHBIE BHAbI /IeATEJILHOCTH O0y4Yawimmxcs (Ha ypoBHe
YHHUBEpPCAJbHBIX Y4YeOHBIX JAeiicTBHIl)

OcHOBHbBIE HamnpaBJICHUA
BOCIIUTATEJILHOM ACATECJIbHOCTH

HavaabHble
MOHSATHS M 3aKOHBI
XMMHH

Tena u BemecTBa

244

Ob6vsicHamb, 9YTO TPEIMETOM H3YYCHUS XHMHUHU SIBISIFOTCS
BEIIECTBA, UX CBOWCTBA U MX MPEBPAICHHUSI.
Pasznuuams Tena u BemecTBa, BEIIECTBA U MAaTEPHAIIBL.
Ycemanaenueams  TPUUMHHO-CIIEACTBEHHBIE  CBS3H  MEXKIY
CBOWCTBAMH BEIIECTB M X MPUMECHEHUEM
Xapakmepuzo6ams TONOXKUTEIBHYI0 U OTPHLATEIBHYIO POJIb
XMMHUU B )KU3HU COBPEMEHHOTO O0IIEeCTBA.
Apeymenmuposames  CBOE OTHOIIEHHWE K XeMODWIUH U
xeMopoouH.

1,2,3,4,5,6

MCTO,Z[H HU3YYUCHUs
XUMHHN

Xapaxmepuzoeams OCHOBHBIE METOJbl HM3YYEHHS €CTECTBEHHO-
HAYYHBIX JUCLIUTUINH.

IIpusooums npuMepsl MaTepUAIbHBIX 1 3HAKOBBIX HIIH
CHMBOJIBHBIX MOJIEJIeH, NCTIOIh3yEeMbIX Ha ypOKax (pU3UKH,
Ouosioruu u reorpagum.

Cobupamb 00bEMHBIE U IIAPOCTEPKHEBBIE MOJIETTH HEKOTOPBIX
XMMHUYECKHX BEILECTB

2,3,5,

ArperaTHble
COCTOSIHUSI BEIIIECTB

Pasnuuams Tpu arperaTHbIX COCTOSIHMS BEIIECTBA.
Yemanaenueams B3aMMOCBSI3U MEXTy HIMU Ha OCHOBE B3aMMHBIX
MEPEX0/I0B.

Hnnrocmpuposams 3TH Iepexo/ibl IPUMEPaMHU.

Habniooams XxuMHUYeCKUN SKCIIEPUMEHT M Oenamb BBIBOJABI Ha
OCHOBE HaOJI0IeHU I

2,3,5
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[TpakTudeckas Pabomamp c 1ab0opaTopHBIM o0opyaoBaHUEM u|2345

pabota Ne 1 HarpeBaTeIbHBIMH TIPHOOpPAaMHU B COOTBETCTBUU C IPaBUJIAMH

[TpaBuia TeXHUKH TEXHUKH 0€30ITaCHOCTH.

0€30IaCHOCTH H Buinoansame  mpocTedliie  MaHMNYJSIMH € J1a0OPaTOPHBIM

HEKOTOPBIC BUIBI 00opyI0BaHUEM: C TAOOPATOPHBIM IITATUBOM, CO CITMPTOBKOM

paboOT B XUMHUYECKOM

nabopaTtopuu

dusnueckue Paznuuyams  Qusznueckue W XUMHYECKHE SIBJICHUS, 4YHUCTHIE | 2,3,5

SIBJICHHUS B XUMUU BEILIECTBA K CMECH.

KaK OCHOBa Knaccugpuyuposams cmecu.

pas3JelieHus cMecei Ilpusooums  TIpUMEpPBl  CMECEH  Pa3IUYHOIO  arperaTHoro
COCTOSIHHMSI.
Vemanaenueams ~ NPUYMHHO-CIICICTBCHHBIC — CBSI3U  MEKIY
(U3MYECKMMU CBOWCTBAMH BEHICCTB CMECH M CIIOCO0AMHU HX
pasnenenus. Paziuuames WX, onucviéamvs W XAPAKMEPU3068aAmb
MPAKTHYECKOE 3HAYCHHE.

[TpakTudeckas Pabomamp c 1a60paTOPHBIM 00opy0BaHEM u| 2345

pabota Ne 2 Ananus HarpeBaTeIbHBIMH MPHOOPAaMH B COOTBETCTBHUHM C TIPaBUIIAMHU

IMOYBEI TEXHHUKH 0€30MacHOCTH.

Buinonnames npocteiiiine npuéMbl odpaiieHus ¢ 1a00paTOpPHBIM
000py10BaHUEM: BOPOHKOM, (PUITBTPOM, CIIUPTOBKOM.
Habniooams  3a  cBOMCTBaMHM  BEWIECTB U SIBJICHUSIMH,
MIPOUCXOIAIIMMU C BEIIECTBAMMU.

Onucvigams XUMHUYECKMM DKCIEPUMEHT C IOMOIIBI0 PYCCKOTO
(poHOrO) SI3bIKA U A3bIKa XUMUH.

/lenams BBIBOJBI IO PE3yJbTaTaM IPOBEIEHHOIO SKCIIEPUMEHTA
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XUMHUYECKUE

9JIEMEHTHI. ATOMEI U

MOJIEKYJIBI.

ObvscHAmb, 9TO TAKOE XUMUYECKUH IIIEMEHT, aTOM, MOJIEKYJIa,
AJUTOTPOTINS, HOHBI.

Paznuuams pocThie U CI0KHBIE BEIIECTBA, BEIIECCTBA
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHS.
Yemanasnueames TpUUMHHO-CIEACTBEHHBIE CBSI3U MEKTY
COCTaBOM MOJIEKYJI M CBOMCTBAMHU aJUIOTPOITHBIX MOIU(PHUKAIIHIA

2,3,5

(bopmyIbl

KHCIIOpO/Ia.
Dopmynuposams OCHOBHBIC ITOJIOKEHHUS aTOMHO-MOJICKYJIIPHOTO
y4eHusl
3Haku (cuMBOJTBI) Hazvieame 1 3anuceliéams 3HAKA XUMUYECKUX DJIEMEHTOB. 2,35
XAMHYECKHAX Xapaxmepuzosames MHHOPMAIHIO, KOTOPYIO HECYT 3HAKU
3JIEMEHTOB XAMUYECKHUX DJIEMEHTOB.
Obwsacuames STUMOJIOTHYECKHAE Hadala Ha3BaHUH XHUMHYECKHX
AJIEMEHTOB ¥ UX OTJAEIBHBIX TPYIII.
1,2,35
9 [Tepuoanyeckas Onucvieams CTPYKTYpy TaOIHUIIBI XUMHUECKUX dieMeHTOB JI.1.
TadImnIa Meuneneena.
XAMHYECKHUX Paznuuams KOPOTKONIEPHOAHBIA M JUIMHHOICPHUOIHBIN BapHaHThI
anemeHToB  /JI. [Tepnonnueckoii cucremsl J1. 1. Meneneena
Menaeneena.
10 XHUMHUYECKHE Omobpasicams  COCTaB BEUIECTB C IOMOIIBI0 XUMHUYECKHX | 2,3,5
hopmyIBI dhopmy.
Pa3znuuams uHIeKCH ¥ KO DUIIUEHTHI.
2,3,5
11 OTtHOCHUTENBHAS Haxooums OTHOCUTENBHYIO MOJEKYJISIPHYIO MacCy BeIIEeCTBa U
MOJIEKYJIsIpHAS MacCCOBYIO JIOJIF0 XUMHYECKOTO DJIEMEHTA B COSMHECHHH.
Macca. Tpancauposams WHPOPMAIIMIO, KOTOPYKO HECYT XHWMHUYECKUE
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12 | BaneHTHOCTD Ob6vsicHAmMb, 9YTO TAKOE «BAJCHTHOCTDY. 2,35
llonumams  OTpaxkeHHE TOpPSAKA COCIUMHEHUS aTOMOB B
MOJIEKYJIaX BEIIECTB IMOCPEICTBOM CTPYKTYPHBIX (POpMYII.
13 | BeBog hopMyIIBI Ymemov cocmaenams GopMynbl COCIMHEHHH IO BaJCHTHOCTH W | 2,3,5
COCTMHEHUS 1o onpeoensms BaJICHTHOCTh dJIEMEHTA
BaJICHTHOCTH. 1o GopmyJie ero coelMHEeHus
Ornpenenenue
BaJICHTHOCTH
XUMHYECKOTO
AJIeMEHTa ()
(dbopMmyiie BerecTBa
14 XUMHUYECKHE Xapaxmepuzoeames XUMUYECKYIO PEAKIIUIO U €€ yYaCTHHUKOB 2,345
peakuuu. [Ipusnaku (peareHThl U POTYKThl PEAKIUN).
U YCTIOBHSI X Onucwviéams IPU3HAKYI U YCIIOBUS TEUCHUSI XUMUUYECKUX PEaKIUH.
MIPOTEKAHUS Pa3znuuams 5K30T€pMUYECKIE U YHAOTEPMHUYSCKUE PEAKIIHH.
CoomHocums peakliuy TOPEHUsI U SK30TEPMHUUECKUE PEAKIIHH.
Habniooams W onucviéams XUMUYECKHA OKCIICPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) S3BIKA U S3bIKA XHUMHH.
15 3aKOH COXpaHEHUs Dopmynuposams 3aKOH COXPAHEHUSI MacChl BEILIECTB. 1,2,3,4,5
MAacChI BEIIECTB. Cocmasnsims Ha €T0 OCHOBE XHMHUYECKUE YPAaBHEHUSI.
XuMHUecKue
YpaBHCHHUS
16 CocraBnenue Tpancauposams UHPOPMALIUIO, KOTOPYIO HECYT XUMUUYECKHE 2,3,5
XUMHYECKHX ypaBHEHUS.
YpaBHECHHUH. DKCIEpUMEHTATEHO 100meepacoams CIPaBeTABOCTh 3aKOHA

COXPAaHCHUSA MACChI BCIICCTB.
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17 Knaccudpukanus Knaccugpuyuposams xuMudeckue peakiuu Mo npusHaky gucna u | 2,3,4,5
XAMHUYECKHUX COCTaBa peareHTOB U MPOYKTOB.
peakuuit Xapaxmepuzoeams ~ polb  Karaau3zaTopa B NPOTCKAHHUH
XUMUYECKON PEeaKIuu
Cocmasnsasms ypaBHEHHS] XUMHUYECKHUX peakiuii, onpexaenstor tan | 2,3,4,5,6
18 Peakuuu XUMUYECKON peakiuu. Habarodams M onucviéams XUMUYECKUN
COCIMHEHHUS JKCIIEPUMEHT C TMOMOIIBI0 PYCCKOTO (POIHOTO) SI3BbIKA M SI3BIKA
XAMUH
19 Peakiuu Cocmasnsams ypaBHEHHSI XUMHUYECKHUX peakiuid, onpeaenstor tun | 2,3,4,5,6
pasoKeHUs XUMUYECKON peaknuu. Habriooams W ONKMCHIBATHD XUMHUYECKUN
9KCIIEPUMEHT C IOMOIIBI0 PYCCKOTO (POJHOTrO) SI3bIKA U S3bIKA
XAMUH
20 Peaxiuu 3amemenus Cocmasnsims ypaBHEHHSI XUMUYECKHUX peakiuid, onpeaenstor tun | 2,3,4,5,6
XUMUYECKON peaknuu. Habriooams W ONMKMCHIBATH XUMHUYECCKUN
9KCIIEPUMEHT C IOMOIIBI0 PYCCKOIrO (POJHOr0) Si3bIKa M A3bIKA
XAMUH
21 Peakiiuu obmena. Cocmasnsims ypaBHEHHSI XUMUYECKHUX peakiuid, onpeaenstor tun | 2,3,4,5,6
XUMHYECKON peakiuu. Habnrooams W OMUCHIBATE XUMUYECKHIMA
SKCIIEPUMEHT C TOMOIIBI0 PYCCKOTO (POJHOTO) SI3bIKAa M S3bIKA
XAMUH
2,3,4,5,6
22 Karanuzatops! u Xapaxmepuzoeams ~ ponlb  KaTaau3zaTopa B INPOTEKAHHUH
KaTaau3 XUMHUYECKON PEAKIINN.
23 [ToBTOpEeHue u O060061maTh 3HaHUA 10 MPEACTaBICHHON HH(OpMaIIUN 2,35

0000IIIcHHE TEMBI
«HauanbHbie
MOHSATHS Y 3aKOHBI
XUMHI)Y

24




24 KonTponbHas IIposooums pedaexcuio cOOCTBEHHBIX AOCTHXKEHHM B MO3HaHUH | 2,3,5
pabota Nel KiacCcu(UKAMU M 3aKOHOMEPHOCTEH IMPOTEKaHUS XUMHYECKUX
«HauanbHble peakuuit. Ananusuposams Pe3ysbTaThl KOHTPOJLHOW pabOTHI U
TIOHSATHUS ¥ 3aKOHBI BBICTPAMBAIOT YT JIOCTHKCHUS )KEIAEMOT0 YPOBHS YCIICITHOCTH
XUMUN
Baskueiimue
NpeJACTABUTEIN
HEOPraHHYeCKuX
BellleCTB.

KosmnuecrBennbie
OTHOIIIEHHS B
XUMHHI
25 | CocraB Bo3qyXa. Xapaxmepuzoeames 00BEMHYIO JTOJII0O KOMITOHEHTA TaKOH 2,3,5,6
MIPUPOTHOM ra30BOW CMECH, KaK BO3IYX, H paccyumuléams e€ 1mo
00BEMY ITOM CMECH.
Onucvieams 00bEMHBIN COCTaB aTMOCHEPHOTO BO3yXa U
NOHUMamMb 3HAYCHHUE TIOCTOSIHCTBA ATOT'0 COCTaBa IS 3710POBbSI.
26 | Kucmopon Xapaxmepuzoeams 030H, KaK aUIOTpomHy0 Moaudukanuto | 1,2,3,4,5,6

KHCJIOPOAA.

Onucvieams pu3MUecKue 1 XUMUYECKHAE CBOWCTBA, MOyUYSHHE U
MPUMEHEHHE KHUCIIOpOJia ¢ UCIOJIb30BaHUEM PYCCKOTO (POIHOTO)
SI3BIKA W SI3BIKA XHUMHH.

Yemanasnueams ~ TPUYMHHO-CIENCTBEHHBIE  CBS3H  MEXKIY
(GU3NYECKUMH  CBOWCTBAMH KHCJIOPOAA U  CIIOCOOAMHU  €ro
cobupaHus.

Ilposooums,  HabmoOamv W onucvléamb  XAMHYECKHUI
OKCIIEPUMEHT [0 TOMYYEHHUIO, COOMpPAaHUI0O U PACIIO3HABAHUIO
KHCJIOPO/A C COOIOCHNEM MPABIIT TEXHUKH 0€301TacHOCTH
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27

IIpaxTrueckas
paborta Ne 3
[Tonyuenue,
cobupanue u
pacrno3HaBaHHe
KHCIIOpo/ia

Pabomams c 1a00paTOPHBIM 00opy10BaHHEM u
HarpeBaTelIbHBIMH TPHOOPAMH B COOTBETCTBUU C MPaBUJIAMHU
TEXHUKU 0€30I1aCHOCTH.

Buvinonnsames mpocteiiiue nprueMbl oOpaieHus ¢ J1adopaTopHBIM
obopysoBaHueM: coOupaTh MNPUOOP I TONYYCHHS Ta30B,
MIPOBEPATH €r0 Ha TEPMETUYHOCTD U MCIIOJIB30BATh IS TIOJTYYCHUS
KHCJIOPO/IA.

Cobupams  KHCIOPOA METOJIOM BBITECHEHHUS BO31yXa W
PAcno3nasamsp €ro.

Habnrwooams 32 CBOWCTBaMHM  BEIIECTB W SIBJICHUSIMH,
MMPOUCXOAAIIMMHU C BEIICCTBAMMU.

Onucvlieams ~ XUMHYECKHI  JKCIIEPUMEHT C  IOMOIIBIO
€CTECTBEHHOTI'0 (PyCCKOT'0 UJIU POJHOIO0) SI3bIKA U A3bIKa XUMUHU.
Cocmaensims ~ OTYET  TO  pe3yiabTaraM  MPOBEIACHHOTO
IKCIIEPUMEHTA

2,3,4,5,6

28

OKcuapl

Buioensims cyliecTBEHHbIE IPU3HAKH OKCHI0B

Haeamp Ha3BaHUSA OKCHJIOB IO UX (GopMyIam

Cocmasnsams GOpMyIIbI OKCUAOB 10 UX Ha3BAaHUSIM
Xapakmepuzoéamv TaKUX TNPEACTABUTENCH OKCUIOB, KaK BOAA,
YTJIEKUCIBIN Ta3 U HEeralmeéHasi M3BECTb.

2,3,4,5,6

29

Bonopoa B mpupoze.

Xapaxmepuzoeamsb COCTaB MOJICKYJIbI, (PU3UYCCKHE U XUMHUICCKHE
CBOICTBa, MOJy4YeHHE U PUMEHEHUE BOJIOPO/IA.

Yemanasnueams ~ TPUYIMHHO-CIICCTBEHHBIC  CBS3M  MEXKIY
(u3MYEeCKUMU CBOMCTBAMU U CIOCOOAMU COOHMpaHUs BOJIOPOAA,
MEXTy XUMUYSCKUMU CBOMCTBAMH U €r0 TIPUMEHEHUEM.
1Iposooumpy, Habnooams Hu onucwleams XUMHYECKUI
IKCIIEPUMEHT [0 TIOJYYCHHIO, COOMPAHUI0O W PACIIO3HABAHUIO
BOZIOPOJIa C COOMIOIEHNEM MPABUI TEXHUKU 0€30MaCHOCTH.

2,3,4,5,6

30

[IpakTrnueckas
pabota Ne 4.
[Tonyuenwue,
cobupanue u
pacno3HaBaHHE

Pabomamy c 1ab0paTopHBIM o0opyaOBaHHEM u
HarpeBaTebHBIMU TPUOOPAMU B COOTBETCTBHHM C MpaBUIAMHU
TE€XHHUKH 0€30MacHOCTH.

Buinonnames mpocteiiue npueMbsl odpaiieHus ¢ J1a0opaTOpHbBIM
obopyoBaHHeM: CcOOMpaTh TPUOOP ISl TMOJYYEHHUS Ta30B,

2,3,4,5
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BOJIOpPOJIA.

MIPOBEPSTH €r0 Ha TePMETUYHOCTh M HCIIOIB30BATh JUISI TOTYYCHHUS
BOJIOpPOJIA.

Cobupams  BOJOPOJL  METOJIOM  BBITECHEHHUSI BO3lyXa W
PACno3Hasamsp €ro.

Habnmooams 32  CBOWCTBAMHM  BEIIECTB U SBIICHUSMH,
MPOUCXOISIIMMU C BEIICCTBAMH.

Onucviéams ~ XUMUYECKHH  OKCIIEPUMEHT C  TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WIJIH POIHOTO) SI3bIKa U S3bIKA XUMUHU.
Cocmasnsame OoTYéT MO  pe3yibTaraM  MPOBEACHHOTO
IKCIIEPUMEHTA

31

Kucnotsl, ux cocraB
1 KJIaccu(UKaIus.

AHnanuzuposamsv cOCTaB KUCIOT.

Pacnosznaéams KHCIOTHI C TOMOUIBIO HHIUKATOPOB.
Xapaxmepuzoeams peCTaBUTENEH KUCIOT: COMSHYIO U CEPHYIO
Vmemsv  XapakTepu3oBaTb  pPacTBOPUMOCTb  COCOUHEHHH  C
MTOMOIIBIO TaOIUIBI PACTBOPUMOCTH.

Yemanaenueams ~ NPUYMHHO-CICICTBEHHBIE — CBSI3U  MEXKAY
CBOMCTBAMM COJISHOM M CEpHOM KHUCIOT W O00NacTIMu HX
MIPUMCHCHHSI.

Oco3nasams HEOOXOAUMOCTh COOMIOACHUSI TPABUI TEXHHUKHU
0€301acHOCTH MpU paboTe C KUCITOTaMH.

2,3,4,5,6

32

Conn, uxX cocTaB "
Ha3BaHMUAL.

Xapakmepuzoéams COIM KaK MPOAYKTHI 3aMEIEHUs] BOAOPOAA B
KHCJIOTE Ha METall.

3anucvieams HopMyIIbl COIEH MO BaTEHTHOCTH.

Hasvieams comu 1o hopmyiam.

Hcnonvzo6ams TabMMIly pacTBOPUMOCTH JUISI XapaKTEPUCTHUKH
CBOWCTB COJIEH.

IIposodums pacy€Tel 1o popmyiam cosieit

2,345

33

KomnmuectBo
BeIllECTBA

06‘bﬂCH}ZVI1b, YTO TaKO€ «KOJHYECTBO BCIICCTBa», «MOJb),
«IIOCTOAHHAas ABoraz[po», «MOJISIpHAsA Maccay».

Pewamo 3a4a4u C HUCIIOJIB30BaHUEM MOHATHH «KOJIUYECTBO
BCIHICCTBa», «KMOJISIpHAA MaCCa», «KIIOCTOsIHHAA Asora,upo

2,3,5
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34 | MonsipHbIit 00beM ObvscHAmb, 4TO TaKOE «MOJISIPHBIN 00bEeM Ta30BY», «HOpMabHbIE | 2,3,5
ra3o00pa3HbIX YCIIOBHSI».

BEIIIECTB Pewams 3amaun ¢ HMCHOJIB30BAHUEM IIOHATHH «KOJUYECTBO
BEILIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIH O0OO0bEM Ta30B»,
«MOCTOSIHHASE ABOTaZIpO».

35 Pacuérrl o Pewams 3amaduu ¢ HCIOJB30BAHUEM IIOHATHUH «KOJIHYECTBO | 2,3,5
XUMHYECKUM BEILIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIMH 00BEM Ta30B»,
dbopmytam «IOCTOSTHHAsE ABOTaJIpO»

Xapaxmepuzoeams  KOIMYECTBEHHYID CTOPOHY XHUMHYecKuXx | 2,3,5

36 Pacuyérsl 110 00BEKTOB M MPOIIECCOB.

XAMHYECKAM
ypaBHEHUSAM

37 | I'mapocdepa. ObwscHamb, YTO TaKOE «OCHOBAHUAY, ILEIOYHNY, «KauyecTBeHHad | 2,3,4,5
OcHoOBaHus, X peaKnus», KAHIUKATOPY.

COCTaB. Knaccugpuyuposamv ocHOBaHUS 10 PACTBOPHUMOCTH B BOJIE.
Onpedensms TPHUHAIUICKHOCTH HEOPraHUYECKHX BEIIECTB K
KJIaCCy OCHOBaHUU 1o popmyuie.
Xapaxmepuzoeams ~ CBOWCTBA  OTJACIBHBIX  IPEICTABUTEICH
OCHOBAaHUIA.
Hcnonvzoeamsy TaONMHIly PaCTBOPUMOCTH JUIS  OTIPEICIICHUS
pPacTBOPUMOCTH OCHOBAHUHU.

38 PactBOpBI. Obvsichamb, UYTO TaKOe «MaccoBas JOJNs pacTBOpeHHoro | 2,3,5
MaccoBas JIOJIS BCIIIECTBAY.
pacTBOPEHHOIO Yemanasnueams ananorum ¢ 0O0BEMHON J0JEH KOMIIOHEHTOB
BeIIleCTBa ra3oBoOi cMecHu

Pewamov 3amaun ¢ HCHOJIb30BAaHHMEM IOHATHI «MaccoBas I0JIs
OJIECMEHTAa B  BCHICCTBC», «MacCCOBad J0JII PAaCTBOPEHHOI'O
BCIICCTBA, «00BeMHas JOJIA ra3006pa3H0r0 BCIICCTBA
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39 [IpakTuueckas Pabomamp c 1ab0opaTopHBIM o0opyaoBaHUEM u|2345
pabora Ne 5 HarpeBaTebHBIMU TIPUOOpaMU B COOTBETCTBHHM C IpaBUIIAMHU
[IpuroroBnenue TEXHUKH 0€30I1aCHOCTH.
pacTBopa ¢ 3a/laHHOI Buinonname npocreiinue npuemsl odparieHusi ¢ 1abopaTopHbIM
MacCOBOH A0JIer 000pYyIOBaHUEM: C MEPHBIM IIHJIMHAPOM, C BECAMH.
pacTBOPEHHOTO Habniooams  3a  cBOIiCTBaMHM  BEIIECTB U SIBJICHUSIMHU,
BELIECTBA. MIPOUCXOJSAIIMMH C BELIECTBAMHU.

Onucwviéams SKCIEPUMEHT C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WM POJIHOTO) s3bIKa U si3bika XuMuH. Cocmaensimes OTYETHI 1O
pe3ysbTaTtaM MpOBEACHHOTO

JKCIIEPUMEHTA

lT'omosums  pacTBOpbl € ONpPEACICHHOM MAacCOBOM  JoJiei
PacTBOPEHHOTO BEILECTBA.

40 O6o06mIeHne 0600wamsb 3HAHMS 110 TIPEACTABICHHOW HH(pOpMaIH 2,3,5
CUCTEMAaTH3aIIUs
3HaHUM 10 TEME
«Baxnenmmue
IIpEJICTaBUTENN
HEOPraHUYECKUX
BELIECTB.

KonnuecTBeHHbIC
OTHOIIICHHUS B
XUMHID)

41 Kontponbnas 1Iposooumsb pedIieKCHI0 COOCTBCHHBIX JTOCTIKEHUH B MO3HaHWU | 2,3,5
pabora Ne2 mo Teme KIaccupUKalUd ¥ 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMHUYECKUX
«Baxnenmmue peakuuil. Auanuzuposamv pe3ynbTaTbl KOHTPOJIBHON pabOThI U
MIpeJICTaBUTENN BBICTPAWBAIOT MyTH JOCTHKEHHS JKEIaeMOT0 YPOBHS YCIIEIITHOCTH
HEOPTaHHYECKUX
BELIECTB.

KonmuecTBeHHbie
OTHOIICHHUS B
XUMHD)
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OcHOBHBIE KJIACChI

10 g

HEOPraHWYeCKUX
coeTUHEHUH
42 Oxcupl, ux 1 Obvsichamp, 4UTO  TaKOE  «HECOJICOOpa3yIolMe  OKCHIBDY,
KJIaccuuKanms, «coyeo0pasyromme OKCHJIb, «OCHOBHBIC OKCHIBIY, «KUCIOTHBIC | 2,3,4,5
Ha3BaHHUS U CBOKMCTBa OKCHJIBD».
Xapaxmepuzosamo oo1me XUMHYECKHE CBOMCTBA
cojeo0pa3yromux  OKCHIOB  (KHCIOTHBIX W OCHOBHBIX)
Cocmaensime  ypaBHEHHS PpEAaKIHMA C y4aCTHEM OKCHJIOB.
Habniooams u onucvieams pPeakMu € Y4aCTHEM OKCHJIOB C
MOMOIIIbI0 €CTECTBEHHOTO (PYCCKOIO WJIM POJHOTO) SI3bIKa M
SI3pIKA XMMUH.
1Iposodumsb ONBITHI, TOATBEPXKIAIONINE XHUMHYCCKHE CBOMCTBa
OKCHJIOB C COOJIFOICHUEM TIPABHJI TEXHUKH 0€30MTaCHOCTH
43 OcHoBaHu4, 1504 1 Cocmaenams ypaBHEHUS pEaKUU ¢ y4aCTUEM OCHOBAHUM. 2,345
KJIAaCCU(UKALIUS, Habniooams w onucvléames peaknud C yYacTUEM KHCIOT C
Ha3BaHUS u MOMOIIIBI0 €CTECTBEHHOTO (PYCCKOIO WJIM POJHOTO0) SI3bIKa M
CBOICTBA. SI3BIKA XUMUH.
1Iposooumsb ONBITHI, TOATBEPKIAIONINE XUMHUYECKHUE CBOICTBA
OCHOBaHMH, C COOTIOZICHUEM TIPABUII TEXHUKH 0€30MMacCHOCTH
44 Kucnotsr, 170 1 Xapaxkmepuzoeamsb 001IHE XUMUYECKHE CBOWCTBA KHCIIOT 2,345
knaccupukanus " Cocmaenams  ypaBHEHHMsI peakIUii ¢ y4acTHeM  KHCJOT.
Ha3BaHusa.  OOmme Habniwoams w onucvleamv peaklyl € ydacTHEM KHCIOT C
XUMHYECKHE MOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTO WM POJHOTO) sI3bIKa H
CBOICTBa SI3BIKA XUMHUH.
KHUCJIOT.
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45 ITonyuenune IIpoooumsb ONBITHL, TOATBEPXKIAIONINE XUMHUYECKHE CBOMCTBa | 2,3,4,5
OECKHUCIIOPOAHBIX U KHCIIOT, C COOJIIO/IEHHEM MPaBUIT TEXHUKU O€30MacHOCTH
KHCIIOPOJICOIEePIKAII]

UX KHUC- JIOT.

46 Counn, HX Paznuyath MOHATHUS «CPETHHUE COJINY», KKUCIIBIC COJINY, KOCHOBHBIC | 2,3,4,5
Kkinaccupukauus U COJIUY.

CBOWCTBa XapakTepru3oBaTh 00IME XUMUIECKUE CBOWCTBA COJICH.
Cocmaensams ypaBHEHHS PEAKIIUN C ydacTueM coneil. Habarooams
U onuceléams PEAKIUM C yd4aCTHEM COJIEH C TOMOIIBIO
€CTECTBEHHOT'O (PyCCKOTO MU POJHOTIO) SI3bIKA U SA3bIKA XUMUHU.

47 Bsaumoneiicteue 1Ipogooumsb ONBITHI, TOJATBEPKIAIONINE XUMHUYECKHE CBONCTBA
COJIeH ¢ MeTajuIaMH, coJieit ¢ COOII0ICHNEM MPABUIT TEXHUKU 0€3011acCHOCTH
OCOOCHHOCTH  3THUX
peaKuuid.

48 I'enernyeckas CBS3b Xapaxkmepuzosams NIOHATHE «TCHETUYCCKUN PAI. 2,35
MEX Ty KJIaCCaMH Unniocmpuposam TCHETUYECKYIO B3aMMOCBSI3b  MEKIY
HEOPraHMYECKUX BEIIECTBAMHU: MPOCTOE BEIIECTBO — OKCHUJl — TUIPOKCU]] — COJIb.

BEIICCTB 3anucvieamo YpaBHCHHS peaxIui, COOTBETCTBYIOIIHUX
MOCIIE0BATEIHLHOCTH («uenouke») MIpeBpaIeHHHA
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB.

49 [TpakTudeckas Vmemv oOpamatrbes ¢ JlabopaTopHbIM  oOopymoBanuem w | 2,3,4,5
pabota Ne 6 HarpeBaTebHBIMU TPUOOPAaMU B COOTBETCTBHH C MpaBUIAMHU
Pemenue TEXHUKHU 0€30TTaCHOCTH.

AKCIIEPUMEHTAITBLHBIX Pacnosnasams HEKOTOpPHIE AaHUOHBI U KATUOHBI.

3a1aq 110 TEME
«OCHOBHBIE KJIACCHI
HeOpFaHquCKHX
COCJIMHEHUI.

Habniooams cBOICTBa 3JIEKTPOJIUTOB M MPOUCXOISAIIUX C HUMHU
SIBJIEHUM.

Habnooams 1 onucvléams peakyuy ¢ y4aCTHEM DJIEKTPOJIUTOB C
MOMOIIIbI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOr0) s3blka W
SI3BIKA XUMUH.

@opmynuposamb  BBIBOJBI 110  pe3yJbTaTaM MPOBEIAEHHOTO
IKCIIEPUMEHTA
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50

O06o06meHue u
CHCTEMAaTH3alHs
3HAHUK TI0 TeMme
«OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COETUHEHUN

0606wamsb 3HaHUSA TIO TIPEICTaBICHHON HHPOPMALIUU

2,3,5

o1

KoHntposbHas
pabota Ne3 mo Teme
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEAMHEHUIN

1Iposooumsb pedIieKCHI0 COOCTBEHHBIX TOCTHIKECHUH B MO3HAHUU
KJIacCU(PUKAIMK U 3aKOHOMEPHOCTEH MPOTEKaHHS XUMHUYECKHX
peakuuit. Ananuzuposams pe3ysbTaThl KOHTPOJILHOW pabOTHI U
BBICTPAUBAIOT ITyTH JOCTHKECHUS KEJIAEMOT0 YPOBHS YCIICIIHOCTH

2,3,5

52

IMepuoguyeckuii
3aKOH U
ITepuomuueckasn
cucreMa
XHMHYECKHX
3JjiemenToB /..
MenaeneeBa u
CTPOEHHE ATOMA

EcrecTBeHHEBIE
ceMencTBa
XUMHYECKHUX
3JIEMCHTOB.
AM(pOTEpPHOCTD

ObvscHams TPU3HAKH, TIO3BOJSIONINE OOBEIUHATH TPYIMIIBI
XUMHUYECKHX IEMEHTOB B €CTECTBEHHBIE CEMENCTBA.

Packpvieamy xuMudeckuil CMBICT  (STUMOJIOTHIO) Ha3BaHUUN
€CTECTBEHHBIX CEMENCTB

Apeymenmupoeams ~ OTHOCUTEIBHOCTb HAa3BAHMUS  «HUHEPTHBIE
rasbl»

Obvsacuamsb, 9T0 Takoe «aM(poTepHble COeAUHEeHus». Habaooams
U ONUCbI8AMb PEAKLIUNA MEKIY BEIIECTBAMHU C IIOMOIIBIO PYCCKOTO
(poztHOTO) SI3BIKA U SI3bIKA XMMMUHU.
Xapaxmepuzosamo JIBOMICTBEHHBIN
aM(OTEPHBIX OKCUIOB U THIPOKCUIOB.
1IposoOdumsb  ONBITHL 1O  TOJYYEHUIO M TOATBEPKICHHUIO

XapakTepe CBOICTB

2,345
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XUMHYECKUX CBOMCTB aM(I)OTepHBIX OKCUAOB U TUAPOKCHUIOB C
CO6J'II-OI[€HI/ICM IIpaBUJI TEXHUKHU 0e30MacHOCTH.

53 Otkpertue JI.1. Paznuuams ecTeCTBEHHYIO U UCKYCCTBEHHYIO KJIacCH(UKAITIH. 1,2,3,5
MenpeneeBbM Apeymenmuposams  oTHeceHue Ileproguveckoro 3akoHa K
[lepuoanueckoro €CTECTBEHHOM KJIacCU(PHUKAIUH.
3aKOHA U CO3/IaHUE Moodenuposams XUMHUYECKHE 3aKOHOMEPHOCTH C BBIJCIICHUEM
UM TEPUOANYECKON CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTA U MPEJCTABICHUEM UX B
CUCTEMBI MIPOCTPAHCTBEHHO-TPAPUYECKON WM  3HAKOBO-CUMBOJIMYCCKOM
XUMHYECKHX dbopme
JJICMEHTOB.

54 OcCHOBHBIC CBEICHHUS ObvscHamb, 9TO TAKOE «IPOTOH», «HEHUTPOH», <«AIEKTpoH», | 2,3,5
O CTPOCHUU aTOMOB. «XUMHUYECKUH 3JIEMEHTY», «KMAaCCOBOU YHCIION.

Onucvieamsb CTpOEHUE sipa aToMa Ucnoib3ys [lepuoanueckyro
cucreMy XxuMu4deckux anemenToB .M. Menneneesa.
Tonyuams MHGOPMAIIUIO IO XUMHH U3 PA3TUYHBIX HCTOYHUKOB,
aHAIU3UPO8ams €.

55 Crpoenue Obvsichamb,  YTO  TaKOE€  «IJIEKTPOHHBIA  cinoi»  wmu | 2,3,5
AIEKTPOHHBIX «QHEPTEeTUYCCKUI YPOBECHDY.
ypOBHEN aTOMOB Cocmaenams ~ CXeMbl  paclpelieNieHuss  JJEKTPOHOB  TIO
XUMHYECKHX ANIEKTPOHHBIM CJIOSIM B DJIEKTPOHHOH 000JIOUKE
anemeHnToB 1-20

56 N3menenus cBOWCTB Packpvieamv  ¢usuueckuii  cmvicn:  nopsaoxkosoco  Homepa | 2,3,5

3JIEMEHTOB B
nepuoJiax M rpymnmax
KaK (YHKIIHS
CTPOCHUS
AJIEKTPOHHBIX
00011049eK

aTOMOB

XUMUHYECKO2cO dlliemenma, Homepa nepuoda Uu Homepa cpynnabil.
ObvscHams 3aKOHOMEPHOCTH HW3MEHEHUS METAUTMYECKUX |
HEMETAUIMYECKUX CBOMCTB XHUMHYECKHX DJJIEMEHTOB M HX
COEIMHEHUH B IEPHOJAX U IPYIIaX.
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57 N3otomnbr 1 Packpvieamsy  duszuueckuif  CMBICI:  MOPSIIKOBOTO  HOoMmepa | 2,3,5
XUMHYECKOT0 3JIEMEHTa, HOMepa Mepuoja U HoMepa TpYIIIbL.
1

58 XapakTepucTrka Xapakmepuzosams XUMHYECKHE dJIeMEeHTh 1—3-ro nmepuoaos mo | 2,3,5
XUMHYECKOTO uxX TnosokeHntro B Ilepuoamueckoit cucTeMe XUMHUYECKHX
3JIEMEHTA Ha anemenToB JI. 1. Menpaeneena.
OCHOBaHUU €T0 Apeymenmuposams CBOWCTBA OKCHUIOB U THAPOKCUIOB METAIIIOB
MIOJIO)KEHHUS B Y HEMETAJUIOB MTOCPEACTBOM ypaBHEHUIN peaKIHii
[Tepuoanueckoit
cucTeme

59 CoBpemeHHas 1 Onpedensimb NCTOYHUKHA XUMUYECKON HH(OpMaIim 2,3,5
dbopMynupoBKa Ionyuams  HeoOXonuMyr0  HMHQOpPMAIMIO U3  Pa3IMYHBIX
MEPHONICCKOTO WUCTOYHUKOB, AHAIU3UPOBamb €€, oghopmisms MHPOPMAITTOHHBIH
3aKOHa. MPOAYKT, Hpe3eHmosams €ro, eecmu HAYUHYI JUCKYCCHIO,

0mMCcmasamsv CBOIO TOUKY 3PECHUS WU KOPPEKMUPO8amop eg.

Xumuyeckas CBS3b. Oq
OxucauTeJbHO-
BOCCTAHOBUTE/IbHBI
€ peakuuun

60 HonHasg xuMuyeckas 1 ObwscHAmMb, 9TO TAKOE NOHHAS CBA3b, HOHEI. 2,35

CBA3b

Xapaxmepuzoeames MeXaHU3M 00pa30BaHUS HOHHOMN CBSI3H.
Cocmaensams cXxemMbl 00pa30BaHUsI MOHHOU CBSI3H.

Hcnonvszoéams 3HAKOBOE MOJICTHPOBAHHE. Onpeoenamy TN
XUMHUYECKOH CBSI3M 1O (POpPMyJIe BEIIECTRa.

IIpusooums puMepHI BEIIECTB C HOHHOM CBA3BIO.
Yemanasnueams  TPUYIMHHO-CIICJCTBEHHBIC  CBS3M  MEXKIY
COCTaBOM BEIIIECTBA M BUJIOM XUMHUYECKOW CBSI3H, MEXy MOHHOU
CBA3BI0O W KPUCTANIMYCCKHUM CTPOCHHUEM BCIICCTBA, MCKIAY
KPUCTAINTMYECKHUM CTPOSHHEM BeEIIecTBa M €ro (hU3MYeCKUMHU
CBOWCTBAMH
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61

KoBanentHas
HETIOJISIPHAS CBS3h

ObwsicHsAmb, 9TO TaAKOE «KOBAJICHTHASI CBSI3bY», «BAJICHTHOCTHY.
Cocmasnsams cxeMbl 00pa30BaHusl KOBAJICHTHOI HETIOJISPHOM
XUMHYECKOM CBSI3H.

Hcnonvzoeams 3HaKOBOE MOJICTUPOBAHUE.

Onpedensmob TATI XUMUYECKOU CBSI3U 1O (hOpMYJIe BEIICCTBRA.
1Ipugooums iprMephl BEIIECTB C KOBAJIEHTHOM CBA3BIO.
Ycemanasnueams TPUYMHHO-CIICJICTBEHHBIC CBSI3H MEXKITY
COCTaBOM BEIIECTBA U BUJOM XMMHUYECKOM CBSI3U, MEKITY
KOBAJICHTHOM CBSI3bIO Ml KPUCTAJUTUYECKIM CTPOCHHEM BEIIECTBA,
MEX1y KPUCTAJUIMYECKUM CTPOSHUEM BEIIECTBA U €T0
(hU3HYECKUMHU CBOMCTBAMH

2,3,5

62

KoBanentHas
MOJIsIpHAs
XUMHUYECKAS CBI3b

ObvsacHamb, UYTO TaKO€ «KOBAJIEGHTHAas TMOJIApHAs CBS3bY,
«AIEKTPOOTPULIATEIILHOCTDY, «BO3TOHKA» UIIH «CYOIMMAaLHs.
Cocmasnsams  cXeMbl 00pa30BaHHs KOBAICHTHOW MOJSPHOM
XUMHUYECKOH CBSA3U.

Hcnonvzoeams 3HaKOBOE MOJEIINPOBAHHUE.

Xapaxmepuzoseambo MEXaHU3M o0Opa3oBaHus MOJIIPHOM
KOBaJICHTHOM CBSI3H.

Onpeoensimp THII XUMHUYECKOH CBSA3U 1O (popMyJie BEIIeCTBa.
IIpusooums IpUMepbI BEIIECTB ¢ KOBAJICHTHOH MOJIIPHOH CBSI3bIO.
Yemanasnueamb ~ NPUYMHHO-CIENCTBEHHBIE  CBA3M  MEXKIY
COCTaBOM BEIIECTBA M BHUAOM XMMHUYECKON CBS3H, MEXAY
KOBAJICHTHOM CBSI3bI0 U KPUCTAJUNIMYECKUM CTPOEHUEM BEIIECTBA,
MEXJIYy KpPUCTAJLIMYECKMM CTPOCHMEM  BEIIECTBA U €r0
(u3MYECKUMHU CBOMCTBAMH.

Cocmasnsams HopMyiibl OMHAPHBIX COETUHEHUH MO BAJIEHTHOCTH
U HaxoO0ums BAJEHTHOCTU AJIEMEHTOB MO (QopMmyjie OHUHAPHOTO
COEIMHEHUS.

Hcnonvzoeams MaTepUAIBHOE MOJICIINPOBAHHUE

2,3,5
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63 Merannudaeckas Ob6vsicHamb, 4YTO TAKOE METAILINYCCKAs CBS3b. 2,35
XUMUYECKas CBSI3b U Cocmasnsimes cXeMbl 00pa30BaHMS METAUTHYCCKOM XHMHYCCKOMN
MeTaIn4ecKas CBSI3H.

KpUCTaJTTHYeCKast Hcnonvzoeams 3HaKOBOE MOJICIIMPOBAHHE.

pemeéTka. Xapakmepuzoéamb MEXaHW3M O00pa30BaHUSA METAJUIMYECKOMN
CBSI3U.
Onpedensmob TATI XUMUYECKOU CBSI3U 1O (hOpMYJIe BEIICCTBRA.
IIpusodums pUMEpHI BEIIECTB C METAJUTMYECKOM CBSI3BIO.
Vemanaenueamb ~ NPUYMHHO-CICICTBCHHBIC — CBS3U  MEKIY
COCTaBOM BEIIECTBA M BHUJAOM XHMHUYCCKOH CBS3HM, MEXIY
METAJUIMYECKONH  CBSI3bI0 M KPUCTAJUIMYCCKMM  CTPOCHHUEM
BEIIECTBA, MKy KPUCTALUIMYECKUM CTPOCHUEM BEIECTBA U €rO
(U3NIECKUMHU CBOHCTBAMH.
Hcnonvzoeams MaTepuaibHOE MOJICITHPOBAHKE

64 CreleHb OKUCIICHUS. ObvsicHAmMb, YTO TAKOE «CTEIICHb OKUCIICHUSY, «BAJICHTHOCTEY. 2,35
Cocmasnsims  HopMylibl OMHAPHBIX COCIWHEHHA Ha OCHOBE
00111ero crrocoba uxX Ha3BaHHM.
Cpasnusamo 6aienmHocms M CTEIICHb OKUCIICHUS

Paccuumvieams cTeneHH OKUCICHHS 1O (OPMyJIaM XUMHUECKUX
COE€IUHEHMH.

65 OKUCIIUTEIIBHO- Obvsachamb, 4YTO TAaKOE «OKHUCIHMTEILHO-BOCCTAHOBHUTENLHEIE | 2,3,5
BOCCTAHOBUTEILHEIE peaKim», «OKHCIHUTEIb», «BOCCTAHOBUTEIBY», «OKHCICHUE,
peakiuu «BOCCTAHOBJICHHEY.

Knaccugpuyuposamv ~ XUMUYECKHE pEaKIUH 1O  MPHU3HAKY
«M3MEHEHHE CTENEHEN OKHMCIIEHHS DJIEMEHTOBY.

Onpedensimb ~ OKUCITUTEIb W  BOCCTAHOBUTEIb,  IPOIECCHI
OKHCJIEHUS U BOCCTAHOBJIEHUS.

Hcnonv306ams 3HAKOBOE MOJICITMPOBAHUE

66 Cocrasnenue Onpedenssmb ~ OKHCIWTEIhL W BOCCTAHOBHUTENb,  Tporecch | 2,3,5
ypaBHCHUI OKHCJICHUS U BOCCTAHOBJICHHS.
OKHCIIUTENHHO- Hcnonvzoeams 3HAKOBOE MOJICTUPOBAHUE
BOCCTAaHOBUTEIbHBIX

peakuuii  METOAOM
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ANEKTPOHHOTO
OastaHca.

67

O06o001enue H
CHCTEMAaTHU3alHs
3HaHWM TI0 TeMaM
«ITepuognueckuit
3aKOH n
IIepnonnueckas
CHCTEeMa
XUMHYECKHUX
3JIEMEHTOB JI.1.
MenaeneeBa u
CTpOCHUE aToMay U
«Ctpoenue
BCIIIECTBA.
OKHCIUTEIBHO-
BOCCTAaHOBHTCIIbHEIC
peaKIIN

0606wamsb 3HAHUS TIO TIPEJCTABICHHON MH(GOPMAITT

2,3,5

68

KonTposnbnas
padora  Ned 1o
TeMaM
«ITepnognueckmit
3aKOH u
[Tepuonnueckas
cucrema
XUMUYECKUX
3JIEMEHTOB JI.1.
Meunneneena u
CTPOEHUE aToMa» u
«CtpoeHnue
BEILIECTBA.
OKucauTenbHo-
BOCCTAHOBUTEJIbHBIE

Ilposooums pedaexkcuro COOCTBEHHBIX JOCTHIKEHUN B MO3HAHHH
KJIAaCCU(UKAMA W 3aKOHOMEPHOCTEH MPOTCKAHUS XHUMHUYCCKUX
peakuuid. Ananuzuposams pe3ynbTaThl KOHTPOIBHON pabOTHI U
BBICTPAWBAIOT MTyTH JOCTHKEHHUS JKEIAeMOTO YPOBHS YCIICIITHOCTH
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peaKIum

TemaTn4eckoe IJIAHUPOBAHHUE Kypca 9 kjaacc

Home
pa Koa-Bo OcCHOBHBIE  HampaBJIeHUS
PO Tema ypoxa 4ACOB OcHoBHBIC BHBI AeATENLHOCTH ouﬁyqamumxcn (Ha ypoBHe BOCIITATEEHOI
YHHUBEPCAJIBHBIX Y4eOHBIX JeiicTBHiIl)
0B AeSATEeJIbHOCTH
n/n
IToBTOpPEHHE H 44
00001IeHNe CBeIeHu it
no Kypcy 8-ro kiacca.
XuMuvecKne peakunu
Knaccudukanus Xapaxmepuzosams OKCHJIBI, TUAPOKCHIBI (ocHOBaHMA,
HEOPraHUYECKUX 1 am(poTepHbIe TUAPOKCUIBI, KHUCIOPOJCOAEPIKAIIUE KHUCIOTHI) U
1 BEIIECTB U UX CONMM MO IUIaHY: COCTaB, CHOCOObI oOpa3oBaHus Ha3BaHWi, | 2,3,5
HOMEHKJIaTypa XapaKTepHbIC CBOMCTBA U MOJIyYCHHUE.
Knaccugpuyuposams ~ oxkcunapl, THAPOKCUABI  (OCHOBAHWSI,
aM(pOTepHBIC THUAPOKCHUIBI, KHCIOPOJCOACPKANUE KHUCIOTHI) H
COJIU TIO PA3IMYHBIM MTPU3HAKAM.
Ymemo MOITBEPKIATh XapaKTePUCTHKY OTAENbHBIX
Mpe/icTaBUTENeH KJIaCCOB HEOPTaHUYECKUX BEIIIECTB
YPaBHEHHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.
Packpvisams B3aMMOCBSI3b MEXy KJIacCaMU HEOPTaHUYECKUX
COCJTMHEHHH, KAK TEHETHIECKYIO
2 Knaccudukanus 1 Obvsichamsp, 4YTO TaKoe «XHMHUYECKash peakuus», «peakuuu | 2,3,4,5
XUMHYCCKHUX PEaKIIHi COCJIMHCHUSY, «PEAKIMH PAa3JIOKEHUS», «PEAKIUH OOMEHay,
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110 Pa3JINYHbIM
OCHOBAHMAM

«peaxkuuu 3aMEIECHNY, «peaKIuu HEUTpaIu3aumy,
«IK30TEPMUYECKHUE PEAKIUN», «IHIOTCPMUUYECKHE PEAKIIHH,

«obpaTtumsbie peaxkuum», «HEeoOpaTuMbIe peakuuny,
«OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIE ~PEAKIHUN», «TOMOTECHHBIC
peaKkumu»,  «reTePOreHHBIE  PEAKLUUN»,  «KATaJTUTHUYECKHE

peaKuum», «HEKaTaIMTHYECKHE pPEaKIUN», «TeIuioBoil 3 dext
XUMHYECKON PEAKIIUNY.

Knaccugpuyuposams ~ xumuuyeckue peakiuu IO  Pa3InYHBIM
OCHOBaHUSIM.

Onpedensamb  OKUCHAUTENb W BOCCTAHOBHUTENb,  IPOIECCHI
OKHCJICHUS U BOCCTAaHOBJICHUSI.

Habniooams w onuceiéams peakuud MeEXAY BEIIECTBAMU C
MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUU

[TonsiTue o ckopocTu 1 Ob6vscHAMb, 9TO TAKOE CKOPOCTh XMMHUYECKON PEaKIIm. 2,3,4,5
XUMHUYECKON PEaKInU. Apeymenmuposams BIOOp eAUHUIL U3MepeHus V.
Ycemanasnueams ~ NMPUYUHHO-CIICICTBEHHBIC  CBSI3M  BJIASIHUS
pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKHUX PEAKIIUM.
Karamms. Habniooams w onuceieams peaknud MEXKIYy BEIIECTBAMU C
1 MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U A3bIKA XUMUHU
1Iposooumsb OMBITHI, MOATBEPHKIAIONINE 3aBUCHMOCTH CKOPOCTH
XMMHYECKON peaklnu OT pa3anyHbIX (haKTOpOB
XHUMHYeCKHEe peaKuu 114
B pacTBopax
[TousTne 00 1 Xapaxmepuzoeams TOHATHS «JEKTPOJIUTUYECKAS TUCCOLIUALIUSY,
ANEKTPOJIATHICCKON (OQIEKTPOIUTHD, «HEITIEKTPOITUTHD). 2,35
JTCCOLHAIIN Yemanasnueams ~ TPUYMHHO-CIEACTBEHHBIE  CBS3H  MEXKIY

MPUPOJOH IIEKTPOJIUTA U CTEIIEHBIO €0 JUCCOLMALUHY.
Ycmanasenueams TPUUNHHO-CIEACTBEHHBIE CBSA3M MEXy TUIIOM
XUMHYECKOM CBS3M B DJJEKTPOJIUTE M MEXaHHU3MOM  €ro
JUCCOLIUAIINH.
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6 OCHOBHBIE TIOJIOKEHUS Xapaxmepuzoeame TOHATHS «CTENEHb AMCCOIUAINIY, «CHIbHBIC | 2,3,5
TEOpPUHU AJICKTPOJIUTBI, «CIIa0bIe AJEKTPOJIUTHI), «KATHOHBDY, «aHHUOHBD,
ANEKTPOIUTUIECCKOU «KUCJIOTBI», «OCHOBaHHS», «coim». Cocmasnsims ypaBHEHUS
JIACCOLIAAIUN AJIEKTPOJUTUYECKON JUCCOIMAIIMH KUCIOT, OCHOBAaHUH M COJIEH.

Unniocmpupoeams npuMepaMu OCHOBHBIC TIOJIOKCHHSI TEOPUHU
AIEKTPOJIUTHYECKON JUCCOIHAIIIH.

Paznuuams KOMIOHEHTBI TOKA3aTENbCTB (TE3UCOB, ApTYMEHTOB U
(hopMBI TOKA3aTEIbCTBA)

7 OO01IMe XUMAYECKUE Xapakmepuzosams 001IMEe XUMUYECKHE CBOMcTBa Kucior c | 2,3,4,5
CBOWCTBA KHUCJIOT MO3ULUKA TEOPUU BIEKTPOIUTUYECKON AUCCOIUALINH.

Cocmaesnsams MOJEKYJSIPHBIE, TIOJHBIE U COKpAIIEHHBIE MOHHBIE
YcnoBus mpoTeKaHus ypaBHEHUS PEAKIUI C yIaCTUEM KHUCIIOT.

8 peaKui Mexy Apeymenmupoeams  BO3MOXXHOCTh ~ MPOTEKaHUS peakluii ¢
ANEKTPOIUTAMU 0 ydacTHEM KHCJIOT Ha OCHOBE mpaBuia beprome w  psga
KOHIIA AKTUBHOCTH METAJIOB.

1Ipo8ooums OTBITHI, TIOATBEPIKIAIONIINE XUMUICCKIE CBOHCTBA
KHCJIOT, C COOJTFOJICHUEM TTPaBUJI TEXHUKU O€30MaCHOCTH.
Habniooams u onucviéams peakiiuy ¢ y4aCTHEM KHUCIIOT C
MTOMOIIBIO0 PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKA XUMUHU
9 OO01Me XUMAYECKHUE Cocmasnsims MOJICKYJISIPHBIC, TIOJHBICE M COKpalleHHble WoHHbIE | 2,3,4,5
CBOMCTBA IIenoueH YPaBHEHUS PEAKLUU C y4aCTUEM OCHOBAHUU.
Apeymenmuposams  BO3MOXHOCTh ~ TPOTCKAHUS  pPEAKIHA ¢
ydacTHEM OCHOBaHUI Ha OCHOBe MpaBuiia beptose.
OO0111e XUMHYECKHE 1Iposoodumsb ONBITHI, TOJITBEPKIAIONINE XUMHYECKHUE CBOMCTBA
10 CBOIMCTBa OCHOBaHUH, ¢ COOIOICHIEM MPaBUJI TEXHUKHU 0€30MacHOCTH
HEPACTBOPUMBIX Habniooams w onucvlsames peakud C yYacTHEM KHCIOT C
OCHOBaHHI MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U A3bIKA XUMUHU
11 | O6mue XuMHIECKHe Xapaxmepuzoeames 00IIMEe XWMUYECKHE CBOHCTBa conedd c | 2,3,4,5

CBOMCTBA CPEAHUX
coJien

MO3UIUNA TEOPUU IIEKTPOIUTUYECKON JUCCOIUALIH.

Cocmagénams MONEKYJSPHBIE, MOJHBIE U COKPALIEHHBIE MOHHBIC
YPaBHEHUSA PEAKIUN C YHaCTUEM COJICH.

Apeymenmuposams  BO3MOXKHOCTh  NPOTEKAHUs pEaKIUil ¢
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y4acTHEM COJIEH Ha OCHOBE IipaBuia beproiwie.

IIpooOumsb ONBITH, NOATBEPXKJIAIOIIME XHUMHYECKHE CBOMICTBA
coJIeid, ¢ COOTI0IEHUEM MTPABHUII TEXHUKH O€30MacHOCTH.
Habniwooams WM onucvieamv peaklUM € ydacTHMEM CoJiell ¢
MOMOIIIBIO PYCCKOTO (POJIHOTO) sI3bIKA U SI3bIKa XUMUU

12 IMaaponus kak 1 Yemanasnueames  3aBUCUMOCTH  MEXKIYy COCTaBOM coid U | 2,3,5
oOMeHHOE XapaKTepoM THAPOIIN3a
B3aMMOJIEMCTBHE COJIEH Ananuzuposams cpey pacTBOpa COJIHU C MOMOIILI0 HHIUKATOPOB
C BOJIOM. IIpocno3uposams TUN THAPOIU3a COJMM HA OCHOBE aHAM3a €ro
hopmyJTbl
13 [Ipaktuyeckas pabota 1 Vmemsv oOpamartbcst ¢ 7abopaTOpHBIM  00OpYyIOBaHHWEM U
Ne 1. HarpeBaTeIbHBIMH TIIPHOOpPAaMH B COOTBETCTBHH C IpPaBUIAMH
«INEKTPOIUTUYECKAS TEXHUKH 0€30I1aCHOCTH.
JIACCOLHAIS u Habniooams cBOWCTBA 3JIEKTPOJUTOB M IPOUCXOISAIINX C HUMH
OKHCJIUTEIILHO- SIBIICHHI.
BOCCTaHOBUTEJIBHBIE Habnrwooams v onucviéames peakluu C y4aCTHEM SJICKTPOJIHUTOB C
peaKIum) MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HWJIM POJHOTO) SI3bIKa H
SI3pIKA XMMUH.
@Dopmynuposamb  BBIBOJBI 10 pe3yJibTaTaM IPOBEIACHHOTO
JKCIIEPUMEHTA
14 O60061eHue 1 1 Ob606wamsb 3HaHMS 110 TPEACTABIEHHON HHpOpMauu
CHUCTEMATHU3AaIHA 2,35
3HAHUHI
0 TeMe « XHUMUYECKUe
peaKIuu B pacTBOPax
ANEKTPOJIUTOBY
15 KonTponbHas padota 1 IIposooumsb peduexcuro cOOCTBEHHBIX IOCTIDKEHHH B TO3HaHUH | 2,3,5
Ne 1 mo Teme KiIaccupUKalUd M 3aKOHOMEPHOCTEH NPOTEKAHUS XMMHUYECKUX
«XHUMHYECKUE PEAKITHH peakuui. Ananuzuposams pPe3ynbTaThl KOHTPOJIBLHOH pabOTHI U
B pacTBopax BBICTPAWBAIOT MyTH JOCTHKEHHS JKEIAaeMOT0 YPOBHS YCIIEIITHOCTH
JJICKTPOJIATORY
HemeTtaasl 1 uX 284
COeTMHEHUSA
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16

O61mas
XapaKTepUCTHKA
HEMETAILJIOB

ObvsacHAmb, 4TO TAKOE HEMETAILIIBI.

Cpasnueams aIOTPOIHbBIE BUIOM3MEHEHHS KUCIOPO/A.
Packpvieams npUunHbI ATUIOTPOIINU.

Xapakmepuzoéamb ~ XAMUYECKHE  OJIEMEHTBHI-HEMETAJUIBl U
IIPOCThIE  BELIECTBA-HEMETAJUIBI:  CTPOCHHE, (PU3HUECKUuEe U
XMMHUYECKHE CBOWCTBA HEMETAJLIOB.

ObvsacHamb  3aBUCUMOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
CBOMCTB (WJIM npeockasvléams CBONCTBA) 3JEMEHTOB-HEMETAIIIIOB
oT ux nojoxeHus B Ilepumonuueckoil cucreme XHMHYECKHUX
anemenToB /1. 1. Menpeneena.

Yemanaenueamb ~ NPUYMHHO-CIEJICTBEHHBIE — CBSI3U  MEXAY
CTPOCHUCM aToOMa, XUMHYECKOM CBA3bBIO, TUIIOM KpHCTaHHHHCCKOﬁ
pELIeTKH HEMEeTaJUIOB M UX COEJUHEHUH, uX (U3HYECKUMHU
CBOMCTBaMH.

/loka3vieams OTHOCUTEIILHOCTh MOHATHH «METAILD) U «HEMETaJLI»

2,3,5
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Oo6mas
XapaKTEPUCTHKA
anemenToB VIIA
IPYIIIbl — TaJIOT€HOB

Xapaxmepuzoeams  cTpoeHUe, (HU3UYECKHE ¥  XUMHYCCKHE
CBOICTBa, MOJyYEHHE U MPUMEHEHHE TaJIOTEHOB B TUIaHE OOILEro,
0COOEHHOTO0 U €IMHUYHOTIO.

Yemanasnueams ~ TPUYMHHO-CIENCTBEHHBIE  CBS3H  MEXKIY
CTpOGHI/IeM aToMma, XI/IMI/I‘IGCKOI‘/'I CBA3bBI0, TUIIOM KpHCTﬂHHI/I‘IGCKOﬁ
pPEMIETKH TaJOTeHOB, WX (U3UYECKUMU M  XUMUYECKUMH
CBOMCTBaAMH

2,3,5
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COGI[I/IHCHI/IH rajJorcHoB

Xapaxmepuzoeams cocTaB, (HU3NUECKHE U XUMHUYECKHE CBOMCTBA,
MOJIy4YeHHEe W  TNPUMCHCHHE  COCJUHCHHH  TalloTEeHOB  C
HCIOJIb30BaHUEM PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKA XHMHH.
Has3zvieams coeprHEHUS TaJOTCHOB MO (QOPMYIJIE M COCMABIsAmb
(hopMyIIBI IO UX HA3BAHUIO

Yemanasnueams  NPUYIMHHO-CIICJCTBEHHBIC  CBS3M  MEXKIY
XUMHYECKOH  CBSI3bIO, THUIIOM  KPHUCTANIMYECKOW  PEIIeTKH
COCJIMHCHUI TaJIOTCHOB, WX (U3NYCCKUMU H XHUMHUYCCKUMHU
CBOWCTBaMH.

Ilposooumsv,  HabmoOdamv W onucvléambs  XAUMHYECKHUI

2,345
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SKCIIEPUMEHT 10  pPAcClHO3HAaBAaHUIO  TAJOr€HHUJ-UOHOB  C
COOJIFO/ICHHEM TIPAaBUII TEXHUKU O€30I1aCHOCTH.

Buvinoansams pacyeTsl 10 XUMHUYECKUM (POpPMYJIaM B ypaBHEHHSIM
peaKIMii, MPOTEKAIOLIMX C YYaCTHEM COEAMHEHUN raJloreHoB

19

[TpakTyeckas pabora
No 2. «M3yuenune
CBOWCTB COJISTHOM
KHCIIOTBD»

Vmemv oOpamarbes ¢ 1a0OpaTOpHBIM — OOOpPYIOBAaHUEM H
HarpeBaTelbHBIMH MPHOOPAaMH B COOTBETCTBHUHM C IIPaBUIIAMHU
TEXHUKU 0€30I1aCHOCTH.

Habnrwoams cBOWCTBA 3JEKTPOJIMTOB M MPOUCXOMANIMX C HUMH
SIBJICHUH.

Habnrwooams v onucviéames peakliuu C y4aCTHEM AJICKTPOJIUTOB C
MOMOIIIbI0 €CTECTBEHHOIO (PYCCKOIO HIJIM POJHOTO0) SI3bIKa M
SI3bIKA XHUMUH.

Dopmynuposamb  BBIBOJBI 10  pe3yjbTaTaM IPOBEIACHHOTO
IKCIIEPUMEHTA

2,3,4,5
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OOmas
XapaKTePUCTHKA
a1eMeHTOB VI- A .
Cepa

Jlasamwb 00110 XapaKTEPUCTUKY aTOMaM, MPOCTHIM BELIECTBAM U
COEIMHEHNSIM XaJIbKOT€HOB B 3aBHCHMOCTH OT HX IIOJIOXKEHHSI B
Ilepuonuueckoi cucreme.

Xapaxmepuzoeams  CTpOEHHUE, aIUIOTPONHUs, (HU3UYECKHE W
XUMHYECKHE CBOICTBA, MOJIyYeHNE U IPUMEHEHUE CEPBI.
Yemanasnueams ~ TPUYMHHO-CIICCTBEHHBIC  CBS3M  MEXKIY
CTPOEHHEM aToMa, XUMUUYECKOM CBS3bIO, TUIIOM KPUCTAILITUYECKON
penéTku cephl, € PU3NICCKIMH U XUMHUYCCKHMH CBOHCTBAMH.
Buinoanames pacu€Tsl Mo XUMUYECKUM (HOpMyJIaM M ypaBHEHUSIM
peaknuii, MPOTEKAIOIINX C YIaCTHEM CEPHI.

IIposooumy, HabOOamMb U ONUCHIBAMb XUMUIECKUI
IKCIIEPUMEHT IO TOPEHHUIO CEPHI Ha BO3IyXE U B KUCIIOPOJIE C
COOTIOICHUEM TTPABIJI TEXHUKH 0€30MacCHOCTH

2,345
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CepoBoniopon u
CyAb(UIBI

Xapaxkmepuzoeamsb cOCTaB, PU3NUECKUE U XUMUUECKUE CBOMCTBA,
MOJIy4YEHHE M TPUMEHEHHE COEIMHEHUN CEppl B CTENEHU
OKHUCJIEHHS —2 C HCIIOJIb30BAHUEM PYCCKOTo (pPOAHOIO) S3bIKa U
SI3bIKa XUMUH.

Haszvieamv COEIUHEHHs Cepbl B CTENEHH OKHUCIEHUs —2 1O

2,3,5
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bopmyne u cocmasnsims GOPMYIIBI IO UX HA3BAHUIO.

Cocmasnams MOJEKYJAPHbIE M HOHHBIE YPaBHEHUS PEaKLUM,
XapakTePU3YIOIINE XMMHYECKHE CBOWMCTBA COEAMHEHHMN CEpbl B
CTCIICHU OKUCIICHUS —2.

Onucvieams TPOLECCHl OKUCIEHUSI-BOCCTAHOBIIEHUS, onpeoesims
OKHUCJINTEIb M BOCCTAaHOBUTEIb WU COCMAEIAMb DIECKTPOHHBIN
0ayaHC B peakUUsAX C y4aCTUEM CEPbl B CTEIICHU OKUCICHUS —2.
Ycmanasnueams NpUYMHHO-CIIEICTBEHHBIE CBSA3H MEXKIY
XUMUYECKOH CBA3BIO, TUIIOM KPUCTAJUIMYECKOU PEIIETKU
COeIMHEHUI cepbl, UX (PU3MUECKUMH U XUMHUUYECKUMH CBOMCTBaMU

22
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Oxcunpl cepol (IV) u
(V1)

CepHas kucnora -
CUJIBHBIN JIEKTPOJINT.

3anucvieams GOpMyIIEI OKCUIOB CEPBI, HA3bIBANMb UX, ONUCLIBATND
CBOMCTBA Ha OCHOBE 3HAHUU O KUCIOTHBIX OKCUAAX.
Xapaxmepuzoeams cocTa, (pU3NUECKHE U XUMUYECKHE CBOWCTBA
CEpPHOM KHCIJIOThI KakK 3JEKTPOJIUTA C MCIOJb30BAHUEM PYCCKOIO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.

Cocmasnams MOJEKYJISpHbIE U HOHHBIE YpPaBHEHHS peakuui,
XapaKTepU3YIOIIHUX XMMUYECKHE CBOMCTBA CEPHOM KUCIIOTHI.
Pacnosznasams cynbhaT-noHbI.

Xapaxkmepuszoeams  CBOWCTBA  KOHIICHTPUPOBAHHOM  CEpHOH
KHUCJIOTHI KaK OKHCIUTENS ¢ UCTIOIB30BAaHUEM PYCCKOTO (POIHOTO)
S3bIKa U A3bIKA XMMHH.

Cocmaenams  ypaBHEHHS  OKHMCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii METOA0M 3JIEKTPOHHOTO OayaHca.

Buinoaname pacué€rsl Mo XuMu4eckuMm (opMysiaM M ypaBHEHUSIM
peakuuii, NPOTEKAIIIMX C Y4aCTUEM CEPHOM KUCIIOTHI.
Habniooams v onucvieams XuMu4eckuit

2,3,5,6
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[IpakTnueckas pabora
Ne 3. «3yuenune
CBOMCTB CEPHOU
KHUCJIOTBD»

Ymemsv oOpamatecss ¢ mabopaTOpHbIM  00OpyJOBaHUEM U
HarpeBaTebHBIMU TPUOOPAMU B COOTBETCTBHHM C MpaBUIAMHU
TEXHUKHA 0€301TacCHOCTH.

Habniooams cBOWCTBa 3NMEKTPOIUTOB M MPOUCXOISAIMIUX C HUMH
SIBJICHUH.

2,3,4,5

44




Habnwoams u onucvieams peakluy C y4aCTHEM 3JIEKTPOJIHUTOB C
MOMOIIBI0 E€CTECTBEHHOIO (PYyCCKOTO WM POJHOI0) sI3blKa H
SI3bIKA XUMUHU.

@opmynuposamb  BBIBOJBI 10  pe3yJbTaTaM IPOBEACHHOTO
9KCIIEPUMEHTAIKCIIEPUMEHT

25

O61mas
XapaKTEePUCTHKA
XUMHYECKHUX
snemeHToB VA -
rpynmsl. A30T

Jlasampb OONIIYIO XapaKTEPUCTUKY aTOMaM, IMPOCTHIM BEIIECTBAM H
COCIMHEHHSM IMHUKTOICHOB B 3aBHCHUMOCTH OT UX IIOJIOXKCHHS B
[Tepuonuueckoit cucreme.

Xapaxmepuzoeams  cTpoeHUe, (HU3MYECKHE ¥  XUMHYCCKHE
CBOIMCTBa, TMOJIydYCHHUE M TPUMEHEHHE a30Ta C HCIOJIb30BAHHEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUH.

Hazvieams coenunenus aszora mno QopMmylie U cocmasisime
(hopMyJIBI IO UX HA3BaHHUIO.

Ycemanasnueams ~ TPUYMHHO-CIENCTBEHHBIE  CBA3H  MEXKIY
CTPOCHHUEM aTOMa M MOJIEKYJIbI, BUJIOM XUMHUYECKOMN CBSI3U, TUIIOM
KPUCTAJUTMYECKON pemeéTkn a3oTa W ero (U3WYSCKUMH U
XUMHYECKUMH CBOHMCTBAMHU.

Buvinonname pacdérel o XuMudeckuM GopMyiiaM U ypaBHEHHSIM
peakIuii, MPOTEKAIIIMNX C YYaCTHEM a30Ta

2,3,5
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AMMHax

Co aMMOHUS

[TpakTuueckas pabota
No 4 «ITonyuenue
aMMHaKa U U3y4eHHEe»

Xapaxmepuzoeams COCTaB, CTPOCHHUE MOJIEKYJBI, (pU3NUECKHE U
XUMHUYECKHE CBOWCTBA, TOJyYeHUE W TPHUMCHEHHWE aMMHaKa C
HCIOJIb30BaHHUEM PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKA XHMHH.
Hasvisams comu  aMMoHUsS 1O GopMyllaM | COCMABIAMb
(hOpMyIIBI IO UX HAa3BaHUSIM.

3anucvieams MONEKYISpPHBIE W HMOHHBIC YPAaBHCHHS pEaKIUH,
XapaKkTepU3yIoliue XHUMHUYECKHe CBOWCTBA aMMHMaKa W COJeH
aMMOHHSL.

Cocmaenams  ypaBHEHUS  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaknuii ¢ ydJacTHeM aMMHaKa C ITOMOIIBIO0 3JEKTPOHHOTO
OajaHca.

Ycemanasnueams PUYUHHO-CIICICTBEHHBIC CBSI3U MKy BUIAMHU
XUMHYECKUX CBS3€H, THUMAMHU KPHUCTAUIMYECKUX  PEIIETOK
aMMHaKa ¥ coJied aMMOHUS U UX (U3NICCKUMHU U XHUMHUSCKUMHU

2,3,4,5,6
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CBOMCTBaMH.

IIposooump, Habnroams u ONnuUCHIBAMb XUMHYECKUI
9KCIIEPUMEHT IO PACTO3HABAHUIO HOHOB aMMOHUS ¢ COOIIOICHHE
MPaBUJI TEXHUKU O€30MaCHOCTH.

Buvinoansams pacy€Thl 10 XUMHUUECKUM (POPMYJIaM U ypaBHEHHSIM
peaKkIuii, MPOTEKAIINX C yYacTHEM aMMHaKa

29

30

Okcupl a30Ta:
Hecosieo0pa3yronme u
KHUCJIOTHBIE. A30THCTAs
KHCJIOTa

A30THas KHCJIOTa, €&

IMOJIYUCHHUEC U CBOMCTBA.

Hurpartsl.

Xapakmepuzoeamsb cocTaB, GU3NIECKUE U XUMHUUECKUE CBOMCTBA,
MOJIy4eHHE U TNPUMEHEHHE OKCHUJOB a30Ta C MCIOJIb30BAHHEM
pycckoro (poAHOro) sI3bIKa U SI3bIKa XUMUHU.

Cocmaesnams MOJEKYISIpHbIE M HOHHBIC YpaBHEHHS peaklui,
XapaKTepU3yIolI1e XUMUUECKHUE CBOIICTBA OKCHUIOB a30Ta.
Ycemanasnueams TPUUMHHO-CIIEACTBEHHBIE CBS3H MEXIY BUIOM
XMMHYECKON CBS3HM, TUIIOM KPUCTAJUNIMYECKOW PEIIETKU OKCHIOB
a30Ta U UX PU3NYECKUMH U XUMHUYECKUMHU CBONCTBAMH.

Xapaxmepuzoeams coctaB, (pU3NUYECKHEe U XUMUYECKHE CBOWCTBA
AQ30THOW  KUCJIOTHI ~ KaK  JJICKTPOJIHMTa, TNPUMEHEHHUE C
HCIOJIb30BAHUEM PYCCKOTO (POJIHOTO) A3bIKA U A3bIKA XUMHH.
3anucvieamvs MONEKYISpHBIE W HMOHHBIC YPAaBHCHHS pEaKIUH,
XapaKTepU3yIolie XUMHUECKUE CBOWCTBAa a30THOM KHUCIIOTHI Kak
AJIEKTPOJIUTA.

1Iposooumpy, Habnooams Hu onucwleams XUMHYECKUI
SKCIEPUMEHT, XapaKTEPU3YIOIINNA CBOMCTBA a30THOW KUCIOTHI KaK
ANEKTPONIUTA, C COOIOIEHUEM TMPABUI TEXHUKU OE€30MaCHOCTH.
Xapakmepuzoeamv a30THYIO KUCIOTY KaK OKUCIIUTEIb.
Cocmaenams  ypaBHEHUS  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKunii, XapaKTepU3YyIOIIMX XHWMHYECKHE CBOWCTBA Aa30THOM
KHCIIOTHI KaK OKUCIIHUTES, C TOMOIIBIO JIIEKTPOHHOTO OallaHca.
IIposooumy, Habarodamv U OnUCLIBAMb XUMUYECKUN
IKCIIEPUMEHT, XapaKTePU3YIOIINi CBOMCTBA a30THOM KUCIOTHI KaK
OKHUCJIUTEJIS, ¢ COOTIOCHUEM MTPABWII TEXHUKHU 0€30MaCHOCTH

2,3,4,5
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31 doctop u ero Xapaxmepuzosams cTpoeHHe, amnorpomnuto, ¢usnueckue u | 2,3,4,5

COCIMHEHUS XMMHUYECKHE CBOWCTBA, TOJY4YCHUE W IMpHUMEHeHHe ¢ochopa ¢
HCII0JIb30BAHUEM PYCCKOTO (POJIHOTIO) SA3bIKA U A3bIKA XUMUH.
CamocrosTenbHO onucvieams cBoiicTBa okcua (ochopa(V) kak
KHCIIOTHOTO OKCHJIa U CBOMCTBA OpTOPOCHOPHOI KUCTOTHI.
Hnnrocmpuposamu ITH CBOMCTBa YPaBHEHHSIMU
COOTBETCTBYIOLIUX PEAKIIMM.

Ilposooump, Habnroams u ONnuUCHIBAMb XUMHYECKUI
9KCIIEPUMEHT € COOIIOACHUEM ITPaBUJI TEXHUKH 0€30I1aCHOCTH.
Pacnosnasame hochar-noHsl

32 Oo6mas Jlasamwb 00NIYI0 XapaKTEPUCTUKY aToMaM, MPOCTHIM BemiecTBam u | 2,3,4,5

XapaKTePUCTHKA COCJIMHEHUSIM 3JIeMeHTOB [V A- rpynmbl B 3aBHCHUMOCTH OT HX

anemeHToB |V A- nosnoxeHus B [lepuoauueckoii cucreme.

IpYMIIbL. YTIepOoT Xapakmepuzoéamv CTpOCHUE, AJUIOTPOIHUIO, (UNYECKUE U
XUMHYECKHE CBOWCTBA, TOJyYECHHUE M TPHMEHECHHE aMOp(HOTro
yriepoJa U €ro COPTOB C HCIOJIb30BAHUEM PYCCKOTO (POJIHOTO)

SI3BIKA W SI3BIKA XHMMHUH.
Cpasnueamsb CTPOCHUE U CBOWMCTBA aliMa3a u rpaduTa.
Onucvlieams OKHCITUTEIIbHO-BOCCTAHOBUTEILHBIE CBOWCTBA
yraepoa.
Ilposooums,  Habmwooams W onucvléamb  XUMHYECKHUI
SKCIIEPUMEHT C COOTIOICHUEM MTPABIJI TEXHUKH 0€30IaCHOCTH

33 Kucnopoaconep:xarue Xapaxmepuzoeams coctaB, (pU3NUECKHEC U XUMUYECKHE CBOWCTBa, | 2,3,4,5

COCAUHCHU: yTJICpOda

IIOJIy4YEHUE U IIPUMEHEHUE OKCUIOB YIJIEpoaa C UCIOJIb30BaHUEM
pyccKoro (pOAHOrO) sI3bIKa U SI3bIKa XUMUHU.

Yemanaenueames NPUYNHHO-CIIEACTBEHHBIE CBA3U MEXIY BUIAMHU
XUMHUYECKHX CBA3EH, TUIIAMU KPUCTAIUIMYECKUX PEIIETOK OKCHIOB
yriepoja, uX (U3MYECKUMH M XUMHUYECKUMHU CBOMCTBaMH, a
TaK)X€ IPUMEHEHHEM.

Cobniooams nipaBUIIa TEXHUKU 0€30MaCHOCTH MPH HCIIOJIb30BAaHUU
IIEYHOTO OTOIJICHUS.
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34 Conu yronbHOU Xapaxkmepuzoeamsb cocTaB, GU3NUECKUE U XUMUYECKUE CBOMCTBA, | 2,3,4,5
KHCIIOTHI: KapOOHATHI U MOJIy4YeHHEe M NPUMEHEHUE YTrOJbHOW KHUCJIOTHI M €€ colei
TUAPOKAPOOHATHI (kapOOHATOB W THIPOKAPOOHATOB) C HCIOJIB30BAHUEM PYCCKOTO

(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
Unnrocmpuposams  3aBUCUMOCTh  CBOWCTB  COJIEM  yTOJIbHOU
KHCIIOTBI OT UX COCTaBa.
Pacnosnasamp xapOoHaT-HOH.
[IpakTuueckas pabora
Ne 5.
«Ilonyuenue

35 YIJIEKHCIIOrO Ta3a. Obpawamuvcs c 1a00pPaTOPHBIM 000pyAOBaHUEM u
Kauectsennas peakius HarpeBaTelbHBIMU TPUOOpPAaMU B COOTBETCTBUU C MpaBUIIAMH
Ha KapOOHATHOHBD TEXHHKH 6E30I1aCHOCTH.

Habniooams w  onuceieamv XUMUYECKUH  IKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUHU.
@opmynuposams  BBIBOJABI 1O  pe3ysbTaTaM IMPOBEACHHOTO
HKCIEPUMEHTA.

Compyonuyams B Tmpolecce y4eOHOTO B3aMMOJCHCTBHUS MPHU
paboTte B rpymnmax

36 Kpemuuii u ero Xapaxmepuzoeams CTPOCHHE aTOMOB U KpUCTAILIOB, pu3udeckue | 2,3,5

COCIUHCHUA

U XMMHMUYECKHE CBOMICTBA, MOJyYEHHE U NPUMEHEHUE KPEMHHUS C
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHH.
Ycmanasnueams ~ NPUYMHHO-CIENCTBEHHBIE  CBA3M  MEXKIY
CTPOCHHEM  aTroMa, BHJAOM XHMHMYECKOH  CBSI3U, THUIIOM
KPUCTAUIMYECKON peImETKH KpeMHHus, ero (U3NYeCKUMU U
XUMHYECKUMHU CBONCTBaMH.

Buinonnsame pacu€Tsl 10 XUMHUYECKUM (OpMyIaM

Y YPaBHEHUSIM PEAKIINH, MPOTEKAIONIIUX C yYaCTUEM

KPEMHHUS U €r0 COEAMHEHU.

Xapaxkmepuzoeamsb cocTaB, GU3NYECKHE U XUMUYECKUE CBOMCTBA,
MOJIydeHHE W NPUMEHEHHE  COCIMHEHUN  KpPEMHHS  C
HCIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U S3bIKA XUMHUH.
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Cpasnueams TUOKCUIBI YIIIEPOia U KPEMHHUSL.
Onucvléams BaXKHEHIINE TUIIBI IPUPOJHBIX COSANHEHUH KPEMHUS
KaK OCHOBHOTO 3JIEMEHTa JIUTOC(EPHI.

37 VYTaeBoaopoabt Pacnosznasams cunukat-uoH
38 Kucnoponconepxkaniue
OpraHNYecKue
COCIMHEHUSI
39 CunukaTtHas Xapakmepuzoeams CUIMKATHYIO TPOMBIIIVIEHHOCTD U €€ 1,2,35
MPOMBIIIICHHOCTb OCHOBHYIO TIPOJTyKIIHIO.
Yemanaenueams aHAOTUN MEXKTY Pa3IMYHBIMU OTPACIISIMU
CHJIMKATHOM MPOMBIIUICHHOCTH
40 [Toryuenue Onucvieams HAXOKICHHE HEMETAIIJIOB B IIPUPOJIC. 2,35
HEMETaJlJIOB Xapaxkmepuzoeamv  PpaKIMOHHYIO IEPETOHKY KHUIKOTO
BO3/yXa, KaK COBOKYITHOCTH (DU3MYECKHX IPOILIECCOB.
Apeymenmupoeéams ~ OTHECEHHWE  AKTUBHBIX  HEMETAUIOB K
OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIM IPOLIECCaM
41 [Tonyuenue Xapaxmepuzoeams XUMHU3M, CHIPbE, anmapaTypy, HayuHbIe 2,3,5
BOKHEHTIINX MPUHIUIBI ¥ TPOAYKLHUIO TIPOU3BOJCTBA CEPHOM KUCIOTHI.
XUMHYECKHUX Cpaénueams TPOU3BOJICTBO CEPHOU KHUCIIOTHI C TPOU3BOACTBOM
COEMHEHHI aMMHUaKa
HEMETAJIJIOB
42 O6001enue mo Teme IIposooumsb ONEHKY COOCTBEHHBIX JOCTM)KCHHH B YycBoeHuw | 2,3,5
«Hemeramnnsl u ux TEMBI.
COCMHEHUS Koppexmuposampb cBOM 3HaHUS B COOTBETCTBHH C TUIAHUPYEMBIM
pe3yabTaToOM
Ionyuams ~ XuMUYecKyro  MHQOpMAIMM U3  pa3iIMuYHBIX
HCTOYHHKOB.
IIpeocmasnams uadopmanuio o reme «Hemeramis» B Busie
TabJIMII, CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM YHCIIE C TPUMEHEHUEM
cpencts MKT.
43 KonrtponsHas padot I1Iposooums peduexcuto COOCTBEHHBIX JOCTH)KEHUH B mo3HaHuu | 2,3,5

Ne 2 o Teme

KJIacCU(UKALIMU U 3aKOHOMEPHOCTEN MPOTEKaHUSI XMMHUECKUX

49




«HemeTaibl
U UX COCOUHEHUI»

peakuuii. Ananuzuposams pe3yabTaThl KOHTPOIBHON pabOTHI U
BBICTPAMBAIOT YTH JIOCTHIKCHUS )KEITAEMOT0 YPOBHSI YCIICITHOCTH

MeTaibl M UX 17 4 ObwscHAmMb, 9TO TAKOE METAIIIBI. 2,3,45,6
coe/IMHEHHUS Pasnuuams  GOpMBI  CyIIECTBOBAHUS METAJIOB: 3JIEMEHTHl U
MIPOCTHIE BELIECTBA.
[Tonoxenue MeTamion 1 Xapakmepuzoeamb XUMHYECKHE JJIEMEHTBI-METAIbl 10 MX
44 B IIEPUOANYECKOU nonoxeHuro B llepuonnueckon cucreme 1. . Menneneesa.
cHCTEeME XMMHUYECKHX IIpocno3uposams ~ CBOMCTBa  HE3HAKOMBIX  METAJUIOB IO
anemeHToB /1. U. nojoxkeHuo B Ileproauueckoil cucteMe XMMUYECKHX HIIEMEHTOB
MenpeneeBa, CTpOeHUE . . Menneneena.
aTOMOB M KPHUCTaJJIOB Yemanaenueams ~ NPUYMHHO-CICICTBEHHBIE — CBSI3M  MEXKAY
METaJUIOB. CTPOGHHEM  aTOMa, BHJIOM XHMMUYECKOHM  CBSI3M, THUIIOM
KPUCTAJUTNIECKON PEIMIETKH METAIJIOB — MPOCTHIX BEIIECTB U MX
COCTUHEHUN
45 Mertaiisl Kak 1 ObvscHamb, 9TO TaKOE PsAJ] AKTUBHOCTH METAJIIOB.
BOCCTQHOBUTEIIH. Ilpumensams €ro JUisl XapakTEPUCTUKH XMMUYECKHUX CBOMICTB
MPOCTHIX BEIIECTB-METAIIJIOB.
O6obwamy cuCTEMYy XHMHUYECKHX CBOMCTB METaJIOB Kak
«BOCCTaHOBHTEJIBHBIC CBOHCTBAY.
Cocmasnsams MOJIEKYJISIPHbIE YpaBHEHHUS peaKIuid,
XapaKTepU3YIOMUX XUMHUECKHE CBOWCTBA METAIJIOB B CBETE
yueHHs: 00 OKMCIMTEIbHO-BOCCTAHOBUTEIBHBIX IpOIECCaX, a
pEeaKkuy C yYaCTHEM ODIJIEKTPOJHMTOB, TPEACTABIATH TAaKXKe H B
HMOHHOM BHJIE.
Habniooams w onucviéams peakiud MeXIy BEIIeCTBaMU C
MIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMMH.
CamocCTOATeNbHO ~ Mpo60OUMs  OMBITH,  TOATBEPKIAIOIINE
XMMHUYECKHE CBOWCTBA METAIJIOB C COOJIOJACHHEM TpaBHIl
TEXHHUKHU 0€30M1acHOCTH
46 Oomas 1 ObvsicHamb  HTUMOJIOTUIO  HAa3BaHUS  TPYIIIbI «IIeTTOYHbIE
XapaKTepUCTHKA METaJIIBD».

2JIEMEHTOB [A-Tpynmsl.

Jlasamb OOIIYI0 XapaKTePUCTHKY IIEIOYHBIM MeTalljlaM MO0 UX
MOJOKEHUIO B Ilepnoanyeckoil cucreMe XMMHUYECKUX SJIEMEHTOB
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Baxxneiiniue
COETUHEHUS MIETOYHBIX
METAJIIOB

. . Menpeneena.

Xapaxmepusosams ~ CTpOeHHE, (QHU3MYECKHE M  XHUMHUYECKHUE
CBOWCTBA ILEIOYHBIX METAJUIOB B CBETE OOIEro, 0COOEHHOTO U
eIMHUYHOTO.

IIpeockasvieams GU3NUECKUE U XUMUYECKHE CBOMHCTBA OKCHUJIOB H
THJPOKCHJIOB IIEJOYHBIX METAJIOB Ha OCHOBE HX COCTaBa M
CTpOGHUST M  TOATBEPXKAATh  NIPOTHO3Bl  YPAaBHEHUSMHU
COOTBETCTBYIOLIMX PEAKIIUI.

IIpo6ooumsb pacu€Thl M0 XUMUYECKUM (POpPMYJIaM U ypaBHEHHIM

47 peaKkuuii, MPOTEKAIOIIMNX C YYaCTUEM IIETOYHBIX METAJUIOB U HX
COCIUHCHH.
48 O6mmas Obvsichams  STUMOJIOTHIO HA3BaHWsI TPYIIIbI «WEJIOYHO-
XapaKTEePUCTHKA 3eMEJIbHBIC METAJIIbD.
snemeHTOB [IA-rpyniibl Jlasamb  oburyro xapaktepuctuky Metamiam |IA - rpymnmbr
(m€noYHO-3eMENIbHBIM ~ METaJlJIaM) 10 WX TOJIOKEHUIO B
[lepuonuueckoit cucrteMe Xxumuueckux osiaemeHtoB J[. .
Menpeneena.
Xapakmepuzosamv  cTpoeHHE, (PHU3NYECKHE W XUMHYCCKHUE
CBOMCTBa MIEIOYHO-3€EMENILHBIX METAJUIOB B CBeTe OOIIero,
Baxueiimme 0COOEHHOTO U €IMHUYHOTO.
COCIMHCHHUS
IIeJI0YHO3EeMEIbHBIX IIpeockasvieams Hu3nUecKre U XUMUYECKHE CBONCTBA OKCUIOB U
49 METaJUIOB rupokcuioB MetawioB ||A rpynmel Ha OCHOBE MX COCTaBa H
CTpOCHHS U noomeepicoams  TPOTHO3BI  YPABHEHUSIMH
COOTBETCTBYIOLIUX PEAKIIM.
1Iposooums pacu€Thl O XUMUYECKUM (OpMyJiaM U YpaBHEHHSIM
peaKIuii, MPOTEKAIIINX C yYaCTUEM IIETOYHBIX METAJIOB U UX
COE€TMHEHUI
50 KécTkoCcTh BOIBI ObwsicHAMb, 9TO TAKOE «KECTKOCTh BOJIBD».

Pa3znuyams BpeMEHHYIO U MOCTOSIHHYIO )KECTKOCTh BOJIBI.
IIpeonacame criocoObl yCTpaHEHUS KECTKOCTH BOJIBI

Ilpogooums,  nabmwoams W Onucviéams  XUMHUYECKUN
IKCTIEPUMEHT, C COOJIOICHUEM MPABHUJI TEXHUKN O€30MaCHOCTH.
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51

XHUMHYECKHE CBOMCTBA
ATFOMUAHUS

Xapakxmepuzoeams  aqlOMUHMA 1O  €ro  IMOJOXEHUIO B
[lepuonuueckot cucrteMe XuUMUYecKuXx dnemeHtoB [l H.
Menneneena.

Onucviéams cTpoeHUE, (U3NYECKUE M XUMHUYECKHE CBONCTBA
QITIOMUHUS, TOATBEPKAasi UX COOTBETCTBYIOIIMMHU YPAaBHEHUSAMH
peaKuuid.

52 Baxneiimue Obvscusams  IBONCTBEHHBIM XapakTep XMMHYECKHUX CBOMCTB
COEZIMHEHUS AIFOMUHMS OKCHJIa U THJIPOKCHU/IA AIFOMUHUS.
Koukpemuszuposams 31EKTpOIUTUYECKOE IOJYyUYEHUE METAJJIOB
OIKCaHUEM IPOM3BOJICTBA ATFOMHHUS.
Yemanasnuseams 3aBUCUMOCTD 00J1aCTEN NMPUMEHEHUS aJIFOMUHUS
U €ro CIUIaBOB OT CBOMCTB.
11Ipo6ooums pacyEThl MO XUMHUECKUM (POpMyJiaM B ypaBHEHHSIM
peaKIuii, MPOTEKAIOLUX C yYaCTHEM AIIOMUHUS U €r0
COECTMHEHU I
53 Oco6eHHOCTH CTPOEHUS Xapaxmepuszoeams TIONOXKEHHE kene3a B [lepumonmueckoit
aToma xenesa. JKeneszo cucreme xumuueckux anemeHtoB JI. M.  Menneneesa,
B IIPUPOJIE. 0COOEHHOCTH CTPOCHMS aToMa.
Baxneiimme py/sl Onucvieams (QuU3NYecKue M XUMHUYECKHE CBOWCTBA Kelesa,
Keresa. MOATBEPK/1asl UX COOTBETCTBYIOLIMMH YPABHEHUSMH PEAKIIUH.
54 Baxwneiimme Obvacuamp HadU4Yue JBYX TE€HETHUECKUX PAJOB COEAMHEHUH

COCIMHECHUA XKCJIC3a.

xenesza Fe?* n Fe3*,

Ycemanasnueams 3aBUCUMOCTH OOJacTeld MPUMEHEHHs Kele3a U
€ro CIUIAaBOB OT CBOMCTB.

1Iposodums pacy€Thl MO XUMHYECKUM (OopMyliaM U YpaBHEHUSIM
peakIuii, MPOTEKAIIINX C YYaCTHEM XKejle3a U €ro COSTMHCHUH.
Habniooams v onucviéams peakiiuu MeX/1y BEIIECTBAMHU C
TTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUU
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95 [TpakTuueckas pabora DKCIEpUMEHTANILHO  UcCledo8ams CBOWCTBA METAUIOB M UX
Neo 6 COCMHEHMI, pelaTh »SKCIEPUMEHTAIbHbIE 3aJaud 10 TeMe
«Pemenne «MeTtamib.

AKCIIEPUMEHTAIBHBIX Pabomampw c 1ab0paToOpHBIM o0opyaoBaHUEM u
3aJa4 Mo TeMe HarpeBaTelbHBIMH MPUOOpPAaMH B COOTBETCTBUH C MPaBUIAMHU
«Mertamnbny TEXHHUKH 0€30MacHOCTH.
Habnooams cBOCTBA METAIZIOB M MX COCIMHCHUM U SIBJICHHMH,
MIPOUCXOISAIINX C HUMH.
Onucvleams XUMHUYECKHHA SKCIEPUMEHT C TOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
Dopmynuposames  BBIBOJBI TI0  pe3yibTaTaM IPOBEACHHOTO
JKCIIEPUMEHTA
Onpedensimb (ucxolis U3 y4eOHOM 3amadyM) HEOOXOAMMOCTH
WCIOJIb30BaHUS HAOIIOICHUS HIIM IKCIIEPUMEHTA

56 Koppo3sus xummnueckas ObvscHAmb, 4TO TaAKOE KOPPO3USL.

1 DJICKTPOXUMHUYECKASI. Pasznuuams XUMHYECKYIO U DJIEKTPOXUMHUYECKYIO KOPPO3UH.
Unniocmpuposams ~ TIOHATHSL ~ «KOPPO3HS»,  «XUMHUYECKas
KOPPO3HSD», «IIEKTPOXUMHUYUECKAsT KOPPO3Us MTPUMEPAMHU.
Xapaxmepuzoeams cIOCOObI 3aIIUTHI METAJUIOB OT KOPPO3UHU

57 Mertaisl B mpupoze. Knaccugpuyuposams Gopmbl IPUPOAHBIX COEAUHEHUH METAIIOB.
[TonsTHE O Xapakmepuzoeamsb 001IHE CTIOCOOBI TOTYUYSHHUS METAIUIOB: TTHUPO-,
METaJLTyprUH THJIPO- U BIIEKTPOMETAILUTYPIHH.

Konxpemusuposames 3T ciocoOBI TIpUMEpaMU M YPaBHEHUSMH
JIoMeHHBIH mporecc. peaKIMii ¢ COCTaBICHUEM DJIEKTPOHHOT O OanaHca.

58 [TepepaboTka uyryHB B Onucvleams ~ TOMEHHBIM  TIPOIIECC W DIIEKTPOIUTHYECKOE

CTallb MOJTyYeHHE METAJIIOB.
Pasznuuams 9a€pHble M IBETHBIC METAJUIBI, YyTYHBI H CTAIIN
59 O06o0011eHne 3HaHu 1o IIpo6ooums OLEHKY COOCTBEHHBIX JOCTHXEHUH B YCBOEHHUH

TeMe «MeTamb

TEMBI.
Koppexmupoeampb cBOU 3HaHUSA B COOTBETCTBUM C INIAHUPYEMBIM
pe3yIbTaToM
Honyuams ~ XUMUYECKyr0  MHQOpPMAIMM W3  Pa3IMYHBIX
HWCTOYHHKOB.
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IIpeocmasname nHGOPMAIUIO TIO TeMe «MeTalTb» B BUC
TaOJIUII, CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM YHCJIEe C TPUMEHEHUEM
cpexncts MKT.

60 Kontponbnast  pabora 1 IIposooumys pedaekcuro COOCTBEHHBIX JOCTHIKEHUN B IIO3HAHUHT
Ne 3 no  Teme KJIaCCU(UKALIUY U 3aKOHOMEPHOCTEH TIPOTEKAHUS XUMHUECKUX
«MeTasuibi» peakimii. AHanu3uposams Pe3ynbTaThl KOHTPOJIBHOUN PabOTHI U

BBICTPAWBAIOT MTyTH JTOCTHKEHHUS JKEJTAeMOT0 YPOBHS YCIICITHOCTH
O0o0meHnue 3HAHUI 6u 2,35
10 XMMHH 32 Kypc
OCHOBHOM HIKOJIbI.
IloaroroBka K
OCHOBHOMY
rocyJ1apCTBEHHOMY
sk3ameny (OI'D)
[lpu3Haku © yCIOBHS MPOTEKAHHWS XUMHUYCCKUX PCAKIIHH.
61 CrpoeHue aToma. 1 TUmonoruss XUMUYECKUX PEAKIUN 10 Pa3IMYHBIM OCHOBAHHUSIM.

CTpOCHI/Ie BCIICCTBA

Peakuun HMOHHOTO oOMeHa. OxucnuTenbHo-
BOCCTAaHOBUTEJIbHBIE PEAKIIUH.

XVUMUYECKHE CBOMCTBA MPOCTBIX BEUIECTB.  XapaKTEpHBIE
XMMHYECKHE CBOMICTBa COJIE0OpA3yIOUINX OKCHIOB, THIAPOKCHUIIOB
(ocHOBaHMi, KHCIOT U aM(POTEPHBIX THAPOKCHJIOB), COJIEH.

IIpeocmasnams napopmanuio no teme «llepuoanyeckuii 3aKoH u
Ilepnonnueckas cucrema JI. M. MenueneeBa B CBET€ TEOpUU
CTPOEHHUSI aTOMay B BUJE TAaOJIHUIL, CXEM, ONIOPHOTO KOHCIIEKTa, B
TOM uHciie ¢ npumeHenueM cpencts UKT.

Buvinoanams TecTOBBIE 3aJaHUSA 110 TEME.

Ilpeocmasnsams wuHGOpMaIUIO TO TeMe «BHIbI XHUMHYECKHX
CBA3C€H W TUIIBl KPUCTA/UIMYECKUX pemeToK. B3auMocBs3b
CTPOEHHSI U CBOMCTB BELIECTB» B BHJE TaOJMI], CXEM, OIOPHOTO
KOHCIIEKTa, B TOM uHcie ¢ npuMeHeHneM cpencts KT
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62 IIpu3Haku u ycinoBus 1 Ilpeocmasnams  uHopMammio 1o Teme «Kiaccuduxanms
MIPOTEKAHUS XUMHUYECKHX peakuui M0 pa3iuuHbiM npusHakam. CKopocTb
XUMHYECKHUX PEaKIIHid XMMHAYECKHX peakiuii» B BHIAE TaOMUI, CXEM, OIOPHOTO

KOHCIIEKTa, B TOM 4ucie ¢ npuMmeHenueM cpencts MKT.
Buvinonansams TeCTOBbIE 3aJJaHUS IO TEME.

63 OxucnuTensHo- Xapakmepuz06amb OKUCIUTENEHO-BOCCTAHOBUTEIILHBIC PEAKIIUH,
BOCCTaHOBUTEJIbHbBIE OKHUCJIUTEIh U BOCCTAHOBUTEJIb.
peakuuu Omauuame dTOT THI PEAKIIUH OT peakiuii 0OMeHa.

3anucvieams ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ TOMOIIBIO SJIEKTPOHHOTO Oaianca

64 XUMHUYECKHE CBOMCTBA 1 Xapaxmepuzoeams 001mMe, OCOOCHHBIE U HHJIUBUIYaJbHBIC

MPOCTBIX BEUIECTB. CBOWCTBAa KHCJIOT, OCHOBAaHHMH, COJE€Ad B CBETE TEOPUH
ANEKTPOIUTUYECKON TUCCOLIUAIUH.
Apeymenmupoeams BOZMOKHOCTb TIPOTEKAHUS XUMHUECKUX
peakuuii B pacTBOpax 3MEKTPOIUTAX UCXOMIS U3 YCIOBUM.
Knaccughuyuposames HeopraHHUECKUE BEIIECTBA IO COCTaBY U
CBOWCTBaM.
Ilpuooums TpUMEpPHI NPENCTABUTENCH KOHKPETHBIX KIJIACCOB H
TpyIN HEOPraHUYECKHUX BEIIECTB

65 XapakTepHble 1 Buvinonnusams TeCThl B yIpakKHEHUS, peuiams 3aa49H 10 TEMeE.
XUMHYECKHUE CBOICTBA 1Iposooums O1IeHKY COOCTBEHHBIX JOCTHKEHHUI B YCBOCHUHU
OCHOBHBIX KJIaCCOB TEMBI.

HEOPraHUYECKUX Koppexmupoeamb cBou 3HaHMSI B COOTBETCTBHH C TUIAHUPYEMBIM
COCIMHEHUI pe3yJIbTaTOM
66 HTorosas KOHTPOJIbHAS 1 IIposooumy pedaexcuro coOCTBEHHBIX JOCTHKEHUH B MO3HAHUU
pabota KJIacCU(UKALIUU U 3aKOHOMEPHOCTEN MPOTEKAaHUS XUMHUYECKUX
peakuuit. Ananuzuposams pe3ynbTaThl KOHTPOIHHON PaOOTHI U
BBICTPAMBAIOT YTH JIOCTHKCHHUS )KEITAEMOTO YPOBHSI YCIICITHOCTH
Xumus u 2yq 2,35

OKpY:KaoLasi cpeaa

Humezpuposams cBeeHus 1o gpundeckoi reorpaduu B 3HaHUS
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XuMuueckas 0 XMMUYECKOW OpraHu3alyy ILUIAHETHI.
67 OpraHu3aInys TUIAHEThI .
SeMrs Xapaxkmepuzoeams XUMHUYECKUN COCTaB I'€OJIOTHUYECKUX 000JI0UEK
3emMitn.
Paznuuams MuHepansl 1 TOpHBIE TOPOBI, B TOM YHUCIIE U PYIbI
68 OxpaHa okpy>xaromiei Xapaxmepuzoeams UICTOUHUKHA XUMUYECKOTO 3arpsi3HEHUS
cpeabl OT XUMHYECKOTO OKPYXaloIlIe Cpebl.
3arpsi3HEHUS
Onucvleams T700aTBHBIE YKOJIOTMYECKUE TTPOOIEMBI
YEJIOBEUECTBA, CBSI3aHHBIE C XUMUUECKUM 3arpsi3HEHUEM.
IIpeonacames myTH MUHUMHU3ALUU BO3ACHCTBHS XUMUYECKOTO
3arpsI3HEHUS HAa OKPYKAIOIIYIO CPEdY.
IIpusooums ipuMepsl MEKTyHAPOIHOTO COTPYIHUYECTBA B
o0JacTu OXpaHbl OKPYKAIOMIEH CPellbl OT XUMUYECKOTO
3arps3HEHUS
COI''TACOBAHO
COI''TACOBAHO

IIpoTokomn 3acenaHus
METOAMYECKOTO OOBEIMHEHUS €CTECTBO3HAHIS

ot 30.08. 2021 roma Ne 1
E.B.BoGpoBa

3amecturens nupektopa no YBP

T.H.Hapsikuna

30.08.2022 roma
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