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Pabowas mporpaMmma 1o XHMHUHM TIOCTPOCHAa Ha OCHOBE (YHIAMEHTAIBHOTO SApa COJCpPXKAaHHUS OCHOBHOTO 00IIero oOpa3oBaHus,
TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON IpPOrpaMMbl OCHOBHOTO oOIIero oOpa3oBaHus, TPeOOBaHUI K CTPYKType
OCHOBHOH 00pa3oBaTeibHOI MporpaMMbl OCHOBHOTO 001Iero o0Opa3oBaHus, MpONUCcaHHbIX B DeepaabHOM TOCYAapCTBEHHOM 00pa30BaTEeIbHOM
CTaHJapTe OCHOBHOTO 00IIero o0pa3oBaHusl, a Takke KoHLenmu 1yxoBHO-HPaBCTBEHHOT'O PAa3BUTHUS M BOCIIUTAHMs rpaxaaHinHa Poccun.

[IpenonaBanue yueOHOTo Kypca «XMMHUN» B OCHOBHOM IIIKOJIE OCYIIECTBIISIETCSI B COOTBETCTBUU C OCHOBHBIMU HOPMATUBHBIMHU JIOKyMEHTaMU U

MHCTPYKTUBHO METOAMYECKUMH MaTepHaIaMHu:

v’ 3akon Poccuiickoii ®enepanuu «O06 obpazoBanun B Poccuiickoit @enepanun» ot 29.12.2012r. Ne273-D3;

v\ DenepaibHblii TOCYIapCTBEHHBIA 0OPA30BATENBHBIN CTaHIAPT OCHOBHOIO OOIIEr0 00pa3soBaHMs, YTBEPIKICHHBIM [IPUKA30M
MunoOpHayku Poccum ot 17.12.2010 Ne 1897 «OO0 yTBepkIE€HMHM W BBEICHHHM B JEHCTBUE (enepalbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNpHOrO CTaHJapTa OCHOBHOTO 00111ero oOpa3oBanus» (B pel. npukaza Munobpuayku Poccun ot 29.12.2014 Nel644)

v' Xumus. Paboune nporpammsl. [IpeamerHas nuuus yueOuukoB O. C. Tabpuensua, U. T'. Octpoymosa, C. A. CnaakoBa. 8—9 Kiacchr:

yuebHoe nocobue ist oomeobpazoBatenbHbix opranuzanuii / O. C. ['abpuensH, C. A. CnaakoB — M.: [Ipocsemienue, 2019.



esan kypcea:

. Dopmuposanue y yqamuxcs 1eJIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

Pazeumue 1n03HaBaTEIbHBIX HHTEPECOB, MHTEUICKTYAJbHBIX M TBOPUYECKMX CIIOCOOHOCTEH YydallMXCsl B IpoLEecce H3y4deHHUs
XMMHAYECKOH Haykh W e€ BKIaJa B COBPEMEHHBIH HAy4YHO - TEXHHYECKUU Mporpecc; (pOpMHUpPOBAHUE BAKHEHIINX JIOTUYECKUX OIEpaluit

MBILUICHUS (aHAJIN3, CHHTE3, 0000IIeHNe, KOHKPETU3alusl, CPAaBHEHHUE U JIp.) B IPOIIECCEe MO3HAHUS CUCTEMbl BaKHEHIINX MOHATUH, 3aKOHOB H
TEOpUI O COCTABE, CTPOECHUU, CBOMCTBAX U IPUMEHEHUN XUMHUYECKUX BEILECTB.

Bocnumanue y06exnEHHOCTM B TOM, YTO INPUMEHEHHE MOJIYYEHHBIX 3HAHUW M YMEHHMM IO XUMHM SBISETCS OOBEKTHUBHOMN
HE00XO0IMMOCTBIO 7151 0€30MacHOM paboThI ¢ BEIIECTBAMU U MaTepuanaMu B ObITY U Ha IPOU3BOICTBE.

Ilpoexmuposanue u peanuszauusa BHITYCKHUKaMH OCHOBHOHM IIKOJIBI JINYHOW 0Opa3oBaTeNbHON TPAaeKTOPHUHU: BHIOOP mpoduiis
o0y4yeHHs B CTapllel IIKoJIe WIK IpOopecCHOHaIbHOI0 00pa30BaTeIbHOIO YUPEKICHHS.

® Osnaoenue KurouegvimMu KomnemeHuuamu: y‘-Ie6HO'HO3HaBaT€JIBHBIMI/I, I/IH(bOpMaIII/IOHHI)IMI/I, OECHHOCTHO-CMbICJIOBBIMH,
KOMMYHUKATHBHBIMHU.

JUis TOCTHKEHMS! 3TUX 1LIeJIel B Kypce XMMUU Ha CTYIIEHH OCHOBHOT'O OOIIEro 00pa30BaHus PEIIAIOTCs CIEYIOINE 3a1a4u:

v GOpMHDPYIOTCS 3HAHHWS OCHOB XMMHYECKON HAYKH — OCHOBHBIX (DAKTOB, MOHATHH, XMMHYECKMX 3aKOHOB W TEOPHMA, BBIPAXKEHHBIX

MOCPCACTBOM XUMHUYCCKOTO A3bIKA,

v’ pa3BuBarOTCsA yMeHus Habmonarh 1 OOBICHIIOT XUMUUYECKHUE SBJICHUS, TPOUCXOJIAIIME B MIPUPOJIE, TaOOPATOPHBIX YCIOBUAX, B OBITY U

Ha IMPOU3BOACTBE,

npuoOpeTaroTCcsl CIelMaabHble YMEHHUS M HaBBIKM MO 0€30HacHOMY OOpAIleHUI0 ¢ XMMHUYECKMMHU BEIECTBAMHU, MaTepualaMd |
npoleccamy;

dbopmHpyeTcss TYMaHUCTHUYECKOE OTHOLICHHE K XMMUU KaK MpPOM3BOJUTEIBHON cuie oOmiecTBa, ¢ MOMOIIBIO KOTOPOM peraroTcs
rJ100aJpHbIE TPOOJIEMBI UETIOBEYECTBA;

v/ OCYWIECTBJISETCS MHTErPALUs XAMUYECKON KapTHHBI MUPa B €IMHYIO HAYYHYIO KaPTUHY.



MECTO YYEBHOI'O IIPEJJIMETA B YYEBHOM IIVIAHE

@DenepanbHblil TOCYIapCTBEHHBI 00pa30oBaTeIbHBIN CTAaHAAPT MpPEIyCMAaTpUBACT H3yYEHHE Kypca XMMHU B OCHOBHOM IIKOJIE Kak
COCTaBHOM 4acTH IpeaMeTHOM o0nacTu «EcTecTBEeHHOHAYYHbIE IPEIMETHI.

Kypc xumun B 8—9 kiaccax paccuuta Ha 2 4aca B Hezelnto B o0beme 140 yueOHBIX yacoB. M3yuenue 3Toro Kypca JaeT BO3MOKHOCTh
BBIITYCKHUKY OCHOBHOH ILKOJIBI ycrenHo ciath OI'D mo XumMuu Kak npeiMera mno BeIOopy.

[Ipemnaraemslii Kypc, XOTsl 1 HOCUT OOIIEKYJIbTYPHBIN XapaKTep M HE CTABUT 33134y IpodeCcCHOHATBLHON MOATOTOBKH 00YYaIOIINXCS, TEM
HE MEeHee, [T03BOJISIET UM OIPEEIUTHCS ¢ BBIOOPOM Npoduiis 00ydeHus B cTapieil mKoie.

I[Inanupyemble pe3y/ibTaThl 0CBOCHHS Y4eOHOI0 peaMeTa

Ilo 3aBCPIICHUIO KYpCa XUMHU HA 3TaHEC OCHOBHOI'O 06IJ_[CFO 06p330B8.HI/I$I BBIITYCKHHUKHN OCHOBHOM MIKOJBI JOJKHEI OBJIaACTh CJICAYIOIIUMHA
pe3yjbTaTaMu:

. Jluunocmmuvie pezynomamoi:
1) ocosmnanue cBoeii STHUYECKO} MPUHAIEKHOCTH, 3HAHAE HCTOPUM XUMMH U BKJIaJIa POCCUHCKOI XMMUYECKOH HAYKH B MHPOBYIO XUMHIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOMIEHHUS K TI03HAHMIO XMMUM; TOTOBHOCTH U CIIOCOOHOCTH 00YYalONUXCsl K CAMOPA3BHTHIO U

caM000pa30BaHHIO Ha OCHOBE M3YUYEHHBIX (DAKTOB, 3aKOHOB M TEOPUI XHUMHUH; OCO3HAHHOTO BbIOOpa U MOCTPOCHHE UHIMBUAYaIbHON
00pa3oBaTeNbHON TPAEKTOPHH;

3)  @opmuposarie NeNOCTHOMN €CTECTBEHHO-HAYYHOM KapTHHBI MHPA, HEOTHEMJIEMOI YacThI0 KOTOPOH ABJIAETCA XMMUUECKas KapTHHA MUPa;
4) oenadenue cOBpEMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOM IIPAKTUKH, B TOM YHCIIE M XUMHIECKHM;

5) oceoerHue CONNAJIbHBIX HOPM, ITpaBUJI ITIOBCACHUS, poneﬁ n q)OpM COILIMAJIbHOM KU3HHU B conuyme, mpupoac u YaCTHOM KU3HU HA OCHOBE
JKOJIOTUYECKOM KYJbTYPbI U 0e30I1acHOr0 O6paH_ICHI/ISI C BCIICCTBAMU U MAaTCpUaAJIaMU;

6) @opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUM CO CBEPCTHUKAMH M B3POCJIBIMH B TIPOIIECCE 0OPA30BATENBHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4€OHO-UCCIIeI0BATEILCKOM, TBOPUYECKOW M IPYTUX BUIOB JICSITEIBHOCTH, CBA3aHHBIX C XHMHEH.

Il. Memanpeomemnuie pezynomamor:
1) onpedenenue neneii cobcTBEHHOro 00yYEHHMS, MOCTAHOBKA M (DOPMYIHMPOBAHKE IS Ce0S HOBBIX 3a/1a4;

2) nianuposarue HYTeﬁ AOCTUIKCHUA KEJIIACMOI'0 pe3yJibTaTa 06yquI/151 XUMHHU KaK TECOPCTHICCKOI'O, TaK U SKCIICPUMCHTAIIBHOTO XapaKTepa,



3) coomnecenue cBoux NEHCTBUIA C ITTAHUPYEMBIMH PE3YJILTATAMHE, OCYlUeCmE1eHUe KOHTPOIS CBOEH JIEATENbHOCTH B IIPOLECCE JOCTHKCHHS
pe3yibTara, onpedeienue cnocoOOB ISHCTBUN TIPU BBITOJHCHUHN JIA0OPATOPHBIX U MPAKTUYCCKUX pabOT B COOTBETCTBUH C NIPABUIAMU TEXHUKHU
0€30I1acHOCTH;

4) onpedenenue NCTOYHUKOB XMMHMYECKOM HH(OPMALMH, IOy4EHHE M aHAIIN3 €€, CO31aHie HH(POPMALIMOHHOTO IPOAYKTA U €0 NPE3EHTALUSL;
5) ucnonvzosanue 0cCHOBHBIX MHTEIIEKTYaIbHBIX ONEPALIMii: AHAJIN3a U CHHTE3a, CPABHEHHUS M CHCTEMATH3aLMH, 0000LIEH!s H KOHKPETU3AllUH,
8blsiGIeHUe TIPUIUHHO-CIICICTBEHHBIX CBSI3CH U noCcmpoeHue TOTHIECKOT0 PacCyKICHHS U YMO3aKITFOUEHHS (MHIYKTHBHOTO, ICTYKTHBHOTO H 110
AHAJIOTHH) Ha MaTepHalie €CTECTBEHHO-HAYYHOT'O COJICPKAHUS;

6) ymenue co3aaroT, IPUMEHATH M IPEOOPA3OBLIBATE 3HAKU U CHMBOJIBI, MOJIETH U CXEMBI [ PEIeHHs yueOHBIX U I03HABATENBHBIX 3a/1a4;

7) gopmuposanue v pazeumue 3K0NIOTUYECKOr0 MBIIIEHUS, YMEHUE IPUMEHATD €r0 B II03HABATENbHOM, KOMMYHHKATUBHOMN, COLMATLHOM
MIPAKTUKE U MPOPECCHOHATHHON OpUSHTAIIVH;

8) zenepupoeanue uneii u onpeneneHue CpeCTB, HEOOXOUMBIX [ X PEATU3ALUM.

L. IIpeomemnvie pesynomamor:

BbInycKHUK HAy4YuTCs:

®  XapaKTepU30BaTh OCHOBHBIE METO/IbI TIO3HAHUA: HAOJIOJEHUE, U3MEPEHUE, SKCTIEPUMEHT;

® OMHUCHIBATH CBOMCTBA TBEPBIX, )KUAKHX, Fa3000pa3HbIX BELIECTB, BHIJEIASA UX CYIIECTBEHHbIE IPU3HAKHY;

®  PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MMOHATUH «aTOM», «MOJIEKYJIay, «XUMHUYECKHUH DJIEMEHT»,  «IIPOCTOE BEIIECTBOY,
«CJIOKHOE BEILLECTBOY, «BAJEHTHOCTDY, «XUMUYECKAs PEAKLIHs», UCIIONb3Ys 3HAKOBYIO CUCTEMY XUMUM;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;

® pa3naMyaTh XMMHUYECKHE U (PU3NUYECKUE SIBICHHUS;

® Ha3bIBaTh XUMHUYECKUE DJIEMEHTHI;

® OIpeneNniTh COCTaB BELIECTB MO UX (hopMyram;

® ONpENeNsITh BAJIECHTHOCTh aTOMa 3JIEMEHTA B COEAMHEHMSIX;

® ONpENeNiTh TUIl XUMUYECKUX PeaKIuii;

® Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHU XUMUYECKUX PEaKIuii;

®  BBISBJIATH PU3HAKHU, CBUJIETEIBCTBYIOLINE O IPOTEKAHUN XUMUYECKOM peakliy MPU BHIIOJHEHUH XUMUYECKOTO OTIbITa;

®  COCTaBIATH (POPMYJIBI OMHAPHBIX COCTMHEHUI;



COCTaBJIATh YPABHEHUS XUMUUECKUX PEAKIIUM;

co0oaaTh mpaBuia 6€30MacHoN paboThl IPU MPOBEICHUH OTIBITOB;

I10JIb30BaThCs JTaOOPATOPHBIM 000PYJOBAHUEM U MIOCYI0M;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUUCIISATH MACCOBYIO JIOJIIO XUMHYECKOTO 3JIEMEHTA 10 (JOPMYJIe COSAMHEHUS;

BBIUUCIISATH KOJMYECTBO, 00BbEM HIIM MACCy BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB WM MPOAYKTOB PEAKIINU;
XapakTepu30BaTh (PU3NYECKHE U XUMUUECKUE CBOICTBA IPOCTHIX BEIIECTB: KUCIOPOa U BOIOPOJIa;

[0JIy4aTh, COOMpaTh KUCIOPOA U BOJOPO/;

pacro3HaBaTh ONMBITHBIM ITyTEM Ta3000pa3HbIe BEMIECTBA: KUCIOPO/I, BOAOPOL;

pacKpbIBaTh CMBICII 3aKOHA ABOTafpo;

PacKpbIBaTh CMbICI OHATUH «TEII0BOM 3 (EeKT peakun», «MOJSPHBIA 00beM»;

XapaKTepU30BaTh (PU3NUECKHE U XMMUYECKHUE CBOMCTBA BOJIBI,

PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;

BBIUUCIIATH MACCOBYIO JI0JII0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIEHHON MacCCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTb COCIUHCHUA N3YUYCHHBIX KJIACCOB HCOPTraHNYCCKUX BEIICCTB,

XapakTepu30BaTh (HPU3NYECKHE U XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEILIECTB: OKCUI0B, KUCIOT, OCHOBAaHUH,
COJIEH;

OIIPEAEIATh IPUHAUIEKHOCTD BELIECTB K ONPENEIEHHOMY KJIACCY COEAMHEHUI;

COCTaBJIATh q)OpMYJ'II)I HEOPTaHNUYCCKUX COGI[I/IHGHI/II\/JI HN3YUCHHBIX KJIACCOB;

IMPOBOAWTL OIIBITHI, TOATBCPKAAIOIIUC XUMHYCCKUC CBOMCTBaA HN3YYCHHBIX KJIACCOB HCOPTAHNYCCKUX BCIICCTB,
pacrno3HaBaTh OIBITHBIM ITyTEM PAaCTBOPBI KMCIIOT U IIEJIOUEH 110 M3MEHEHUIO OKPACKU UHIUKATOPA;
XapaKTepU30BaTh B3aUMOCBSI3b MEXY KJIaCCAMU HEOPTAHUYECKUX COEAMHEHNUN;

packpsiBaTh cMbici [lepuonnueckoro 3akona [[. 1. Menneneena;

O0OBICHATH (I)I/ISI/IquKI/Iﬁ CMBICJI aTOMHOI'O (HOpH,Z[KOBOFO) HOMEpa XUMHUYCCKOI'0 3JICMCHTA, HOMCPOB I'PYIIIBI U TICpHUOaAa B nepno,unqecxoﬁ

cucteme J[. 1. Menpeneesna;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOSHHS aTOMOB, CBOICTB 3JIEMEHTOB B IpeieNiaX MajblX MEPUOJIOB U TIABHBIX MOATPYIII;
XapaKTEepU30BaTh XUMUYECKUE IEMEHTHI (0T BOJOPOA 10 KaJbLIMsI) HA OCHOBE MX IMOJIOKEHHU B nepuoandeckoit cucreme /. 1.



MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS X aTOMOB;

COCTaBJIATH CXEMBI CTPOCHUSI aTOMOB MEPBBIX 20 31eMEHTOB nepuoauueckoi cucremsl [. . Menneneena;

PacCKpBIBATh CMBICII MOHATUM: «XUMUYECKasi CBSI3bY, «IJIEKTPOOTPHUIATEIIBHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEUIECTB OT TUIA KPUCTAIUTUICCKON PEIIETKH;

OTIPEICIATH BUJl XMMHUYECKOMN CBSI3M B HEOPTAaHMYECKUX COCTUHEHUSX

n300pakaTh CXEMBI CTPOSHHUS MOJICKYJI BEIIECTB, 00pPa30BaHHBIX PA3HBIMUA BHJIAMH XUMUUYECKHUX CBSI3EH;

PaCKpBIBAaTh CMBICII MOHATUN «MOH», «KATHOH», «AHHOHY, «AJCKTPOJIUTB), «HEIICKTPOIUTHIY, «IJIEKTPOIUTHUECKAS JUCCOLMALIUSY,
«OKHUCJIUTEIIbY», «CTENEHb OKHCIECHUI», «BOCCTAHOBUTEIILY, OKUCIEHHUEY, «BOCCTAHOBICHHUEY,

OTPEIEATh CTENEHb OKUCICHUS aTOMa JIEMEHTa B COSIMHEHUU;

PAcCKpBIBAaTh CMBICIT TEOPHH JICKTPOITUTHUYCCKON TUCCOIUAIINN;

COCTaBIIATh YPAaBHEHUS JIEKTPOJIUTUUECKON TUCCOLMAIMN KUCIIOT, IIEJI0YEH, COJIEH;

OOBSICHATH CYIIHOCTh TPOIIECCA AMEKTPOJUTUICCKON TUCCOLMAIIIYU M PEaKIIii HOHHOTO OOMEHa,

COCTaBJIATh MOJHBIE H COKpAIIEHHbIE HOHHBIC YPaBHEHUS peakinii 0OMeHa;

OMpeIEIATh BO3MOKHOCTh IMPOTEKAHKS pEeaKIuii HOHHOTO OOMEHa;

MPUBOJUTH PEAKINH, MTOTBEPHKIAIOIINE KAUYECTBEHHBIN COCTAB Pa3JIMUHbIX BEIECTB;

OTIPEIEIATh OKUCITUTENh U BOCCTAHOBUTEIID;

COCTaBJISITh YPAaBHEHHUSI OKMCIUTEIBHO ~-BOCCTAHOBUTENIbHBIX PEAKIIUN;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIINH;

KJIACCU(PUIIUPOBATh XUMUUYECKHE PEAKIIH 0 PA3TUYHBIM MIPU3HAKAM;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEX1Y COCTABOM, CTPOCHHEM M CBOMCTBAMU HEMETAJLIOB;

MPOBOANTH OMBITHI MO MOJTYYCHHUIO, COOMPAHUIO 1 U3YYEHUIO XUMUYECKUX CBOMCTB Ia3000pa3HbBIX BEUIECTB: YIIIEKHCIOTO ra3a, aMMHaKa;
pacro3HaBaTh OMBITHBIM ITYyTEM Ta3000pa3HBIC BEIIECTBA: YIJICKUCIIBIN Ta3 1 aMMHUaK;

XapaKTEepPU30BaTh B3aUMOCBS3b MEXKAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;

Ha3bIBATh OPTAaHUYECKHUE BEIIECTBA MO UX GOopMyJe: METaH, dTaH, dTUIIEH, METaHOJI, dTAHOJ, TJIUIEPUH, YKCYCHAS KICIIOTa,
aMUHOYKCYCHasi KUCIIOTa, CT€ApUHOBAsI KMCIIOTA, OJIEMHOBAsI KUCJIOTA, TII0KO03a;

OLICHMBATh BIMSAHUE XUMUYECKOTO 3arpsi3HEHUSI OKPY KAIOIIEH Cpeibl Ha OPTraHU3M YEJIOBEKa;

IrPaMOTHO OOpaIaThCs C BEMIECTBAMHU B IMOBCETHEBHOM KU3HH;

ONpeeNsATh BOBMOXHOCTh MPOTEKAHUS PEAKIIUN HEKOTOPBIX MPEICTABUTENEH OPraHUYECKUX BEUIECTB C KUCIOPOJOM, BOJOPOIOM,



METaljiaMu, OCHOBAaHUAMMU, TaJIOTCHAMU.

BLIHyCRHI/IK MOJIYIUT BO3MOKHOCTb HAYYUTLCH .

* gulrogucamb U npoeepAAntb IKCNEePUMERMAIbHO cUNnome3vl O XUMUYECKUX CcBOUCMBax eewecme Ha OCHose UxX cocmaea u CmpoeHus, ux
cnocobnocmu ecnmynams 6 XuMuveckue peakyuu, o xapakmepe u npodykmaxpawzu%blx XMMMU@CKMXP@CIKI/;MZZ,'

® Xapakmepuzosambs eeujecmea no cocmaesy, CmpoeHuro u CGOﬁCMGQM, ycmanasausaom I’lpll'-lllHHO-Cﬂ€06‘l’l’l8€HHbl€ C6A3U Meofcdy
OQHHBIMU xapakmepucmukamu eeyjecmaeda,

® cocmaesnsamb MONEKYJISAPHbIE U NOJIHblE UOHHbIE YPABHEHUA NO COKpaLL{éHHblM UOHHbIM YPABHEHUAM,

® NPO2HO3UPOBAMb cnocobHocms sewjecmed npoAeIsmsb OKUCIUmMelbHsle Uil 60CCmaHosumebHvle ceolicmea c yuemom cmenenell
OKUCJIEHUA 3]1eMEHM OB, G)COC)EH/;Z/LX 6 €20 cocmaes,

® cocmaesnAams YpasHeHus peam;m?, coomeemcmeyroujux nocneoo8amenbHoCcmu npeepameHuﬁ HeopecaHu4eCcKux seujecme pasiluinovlx
Knaccos,

* gbl0BU2AMDb U npoeepANntb IKCNEPUMERMAIbHO cUnome3ssvl 0 pesylbmamax 8030elcmeust Pa3nuUvdHblX (pdk’l’)’lOpOG HA UBMEHeHUe CKopocmu
XUMUYECKOU peakyuu,

* UCNONBL308AMb NPUOOPEMEHHBLE 3HAHUS 0I5l IKOIOSULECKU SPAMOMHO20 NOBEOEHUS 8 OKPYICarowell cpeoe;

® ucnoav3osamo npuo6pemé'HHble KJlrouyesble KomMnemeryuu npu 6blNOJIHEHUU NPOEKMoe6 uyqeéyo-ucmedoeameﬂbcxux 3a0a4 no
U3y4eHuro 6‘6‘0126’1116, cnocobos noiydyenusl U pacno3Haeanus eeujecme,

* 00beKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECMBAX U XUMULECKUX NPOYECCax;
*  Kpumuuecku OmHOCUMbCA K NCe800OHAYYHOU UHDOpMayuu, HeO0OPOCOBECMHOU peKlame 8 CPeOCMEax Macco8ou uHgpopmayuu,
*  0CO3HABAMb 3HAYEHUE NeOPEeMUYeCcKUX 3HAHULL N0 XUMUU OJis NPAKMUYECKOU 0esimelbHOCMU Yelo8eKd,

*  c030arm MOOenU U cxembl 01 peuleHus Y4eOHbIX U NO3HABAMENbHBIX 3A0aU; HOHUMAMb He0OX00UMOCMb COONI00EHUs NPeONUCAHU,
npeonazaemvix 8 UHCMPYKYUAX NO UCHONIb30BAHUIO JIeKAPCME, cpedcma ObIMoBoU Xumuu u op



Conep:xaHue NPOrpaMMbI
Xumus 8 kiacc
(68 yacoB, 2 yaca B HeleJII0)

HavajabHble NOHATHA M 3aKOHbI XUMHH

Tena u BemecTBa. CBolicTBa BellecTB. JTaloOHHbIE (U3HUECKHUE CBOMCTBA BeulecTB. MaTepuanbl U MaTepuaioBeneHue. Poiab xumuu B
YKU3HH COBpEMEHHOT0 001mecTBa. OTHOIIEHHE 00IIEeCTBa K XUMHH: XeMODUiIns U xeMohoOous.

Metonst u3ydyenust xumuu. HaGmogenue. JxkciepumenT. MoaenupoBanue. Mojienan MatepralibHble U 3HAKOBBIE I CUMBOJIBHBIE.

["a3pl. XKunkoctu. TBEpable BemiecTBa. B3anmmHbIe mepexopl MEXIY arperaTHbIMH COCTOSHUSMHU BEIIECTBA: BO3TOHKa (CyOnuManus) u
necyOiuManus, KOHAeHcalus U UCIIapeHUe, KpUCTAIIIN3alus U IIaBJICHHE.

Owusnueckue sBieHUs. YncThie BemiecTBa U cMecH. | OMOTeHHBIe W TreTeporeHHbsie cMecu. CMecu Ta3o00pasHble, KHUJIKHE W TBEpIBIC.
CriocoObl  pasnesnieHusi CMecel: TMeperoHka, WIM JUCTHUIALUS, OTCTaWBaHWE, (QWIBTPOBAHHWE, KPUCTAJUIM3AIMSA WM BbIIapUBAHUE.
Xpomarorpadus. [Ipumenenne 3Tux crnoco6oB B 1aOOpaTOPHON MPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XUMHYECKUE 3JIEMEHThl. ATOMBI U MoJIeKyJbl. [IpocTble M clokHbIE BeniecTBa. AJIOTpOnUs Ha NpumMepe Kuciaopoaa. OCHOBHbIE
II0JIOKEHHSL aTOMHO - MOJIEKYJISIpHOTO yueHus. MoHbl. BenecTBa MONEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

3Haku (CUMBOJIbI) XMMHUYECKHX 371eMeHTOB. VH(popmanus, KOTOPYHO HECYT 3HAaKM XMMHUYECKMX 3JIEMEHTOB. DTHUMOJIOTHs Ha3BaHHM
HEKOTOPbIX XMMHUYECKMX »HJeMeHTOB. Ilepuoanueckass Ttabiuua Xxumudeckux osaemeHToB J[. WM. MenneneeBa: KOpOTKONEPUOIHBIA U
JUTMHHOTIEPUOAHBIN BapuaHThl. [leproas! u rpynmnsl. [ maBHas U moGoyHas moArpymnmnsl, uiu A- u b-rpynmnsl. OTHOCHTENbHAS aTOMHAS Macca.

Xumnyeckue popmynsl. Muaekcel 1 kodpdunueHTsl. OTHOCUTENbHAS MOJIEKYIsipHas Macca. MaccoBast 4Ol XUMHYECKOI'O AJIEMEHTa B
coequHeHnu. MHdopmaiiys, KOTopyro HeCyT XUMU4ecKre GopmyIibl.

Banentnocts. CtpykTypHBIE (QOpMYNBI. XUMHUYECKHE JJIEMEHTHI C TOCTOSIHHOM M TIEPEeMEHHOW BaJeHTHOCTHIO. BbIBOA (hopMyIbI
COEIMHEHMS 10 BajleHTHOCTH. OmnpesiesieHne BaICHTHOCTH XMMHUYECKOT 0 3J1eMeHTa 1o gpopmyiie BemiecTBa. CocTaBleHne Ha3BaHUI COeIMHEHUH,
COCTOSIIIIMX U3 ABYX XUMHUYECKHX JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTAaBA BELIECTB.

XUMHYECKHE peaklMU. PeareHTel U NpOAYKTHl peakuuu. lIpu3Hakym XMMHUYECKUX peakiuil. YCIOBHA MX NPOTEKAHUS U MPEKpAIICHHUS.
Peakuuu ropenus. DK30TEpMUUYECKUE U SHAOTEPMUUECKHE PEAKIIUH.

3aKOH COXpaHEHHsI MacChl BEUIECTB. XUMHUecKue ypaBHeHUs. CocTaBieHHE XMMHUYECKMX ypaBHeHUH. MHQopmaius, KOoTopyro HECET
XUMHUYECKOE YpPaBHEHHUE.

Krnaccudukanus XuMH4eCKUX peakiuil o COCTaBy U YHCIYy PEareHToB U MPOAYKTOB. THUIIBI XMMHUYECKUX peakuuil. Peakiuu coequHeHus,
paszioxkeHus, 3ameleHns u oomena. Karanuzaropsl u karamus.



JdemMoHcTpauuu

Komnekuus MatepuanoB U U3EIUNA U3 HUX.

Mogenu, ncnosnab3yeMsle Ha ypokax (pU3MKH, ONOJIOTHH U reorpaduu.

OOBEMHBIE U IAPOCTEPAKHEBBIE MOJIEIH HEKOTOPhIX XUMUYECKHUX BELIECTB.

Monenu KpUCTaNIn4eCKUX PEIIETOK.

Cobupanue npubdopa A MoJIyuyeHus ra3a v MpoBepKa ero Ha FrepMETUYHOCTb.
Bosronka cyxoro npja, ojaa uiam HaTaJIuHa.

ArperaTHbl€ COCTOSIHHSI BOJBI.

Pa3znenenue 1ByX HECMEIIMBAIOIIUXCS )KUIKOCTEN € IOMOIIBIO JEIUTEIBHON BOPOHKH.
Juctunnsatop u ero padora.

VYcranoBka i1 puiabTpoBaHus U €€ paboTa.

YcTraHoBKa /17151 BeITapuBaHUs U €€ padoTa.

Konnekuus ObITOBBIX TpUOOPOB A5t GUIBTPOBAHUS BO3AYXa.

Pa3nenenue kpacsuiero BemiecTBa ¢poMacTepa ¢ HIOMOIIbI0 OyMakHON XpoMarorpagpuu.
Monenu amnoTponHbIX MOAU(GUKALIUN YIIIepoia U CEpH.

[Tonyuenue o30Ha.

Hoprpets 1. 5. Bepriemmyca u JI. . Menzeneesa.

KopoTtkoneproaHelil 1 JUIMHHONIEPUOAHBIN BapuaHThl [lepuonnueckoit cucremsl . . Menneneesa
KoncTpynpoBaHnue mapocTepKHEBBIX MOJEIEN MOJIEKYI.

Amnmnapar Kunmna.

Paznoxxenne GuxpoMara aMMOHUS.

['openue cepbl U MAarHUEBOM JIEHTHI.

[Toptpets M. B. JlomonocoBa u A. JI. JlaByasse.

OnbIThI, HIUTIOCTPUPYIOLIUE 3aKOH COXPAHEHHS MACCHI BEILIECTB.

FOpCHI/IC (bocq)opa, paCcTBOPCHUC ITPOAYKTA T'OPCHUA B BOAC U UCCIICAOBAHUC MMOJIYYCHHOI'O PaCTBOPA JIAKMYCOM .



*  BisauMoJelcTBHE COISIHON KUCIOTEI C IIMHKOM.

* Tlonyuyenue ruapoxcuaa meau(Il) u ero paznoxeHue npu HarpeBaHUH.

JlaGopaTopHbIe ONBITHI
. O3HaKoOMIIeHHE C KOJIJIEKIMEH 1abopaTOPHON MOCY IbI.
. IIpoBepka npubopa [ist MoTydeHHs ra30B Ha Te€PMETUYHOCTb.
. O3HakomIIeHHE C MUHEpaiaMu, 00pa3yroIIUMU TPaHUT.

. HpI/IFOTOBHCHI/IC FCTCPOFCHHOﬁ CMCECH IMOPOIIKOB CEPLI U KCJIC3a U UX PA3ACICHHUC.

1
2
3
4
5. B3auMoieiicTBHE PaCTBOPOB XJIOPHIOB U HOUIOB KaJlKs ¢ paCTBOPOM HHUTpara cepedpa.
6. IMonyuenue rugpoxcuna meau(ll) u ero BzanmoaeiicTBUE ¢ CEPHON KUCIIOTOIA.
7. B3auMmoeiicTBUE PacTBOPA COMbI C KUCIOTOM.
8. INpoBepka 3aKOHA COXPAHEHHs MACChI BEILECTB HA IPUMEPE B3aMMOIEHCTBUS IETOYM M KMCIOTHI.
9. IIposepka 3aKOHa COXpaHEHHUs MACChI BEIIECTB HA IPHMEPE B3aUMOIEHCTBHS IWEIoun U conn xenesa (111).
10. PasnoxeHue nmepokcuaa BOAOPOIa ¢ HOMOIIBIO okcuaa Mapranma (IV).
11. 3amemenue xkene3oM MeaH B MEJHOM KYIIOPOCE.
IIpakTnyeckune padoTnl
1. 3HaKOMCTBO ¢ jabopaTopHbIM oOopyroBaHueM. [IpaBuna TexHUKH O€30MAaCHOCTH TpH paboTe B KaOWHeTe XUMUU. HekoTopwie BUIIbI
pa0or.
2. Amnanu3 noussl
BaskHelilue npeacTaBuTe Il HEOPraHudecknx BemecTs. KoinyecTBeHHbIE OTHOLIEHUSI B XUMMU

CocraB Bo3ayxa. [lonsarre 06 00BEMHOI 10716 KOMIIOHEHTA MMPUPOJTHOM Ta30BOM cMecH — Bo3yxa. Pacuér o0béMa KOMIIOHEHTa
ra30BOM CMECH 10 €r0 00BEMHOM J10J1€ ¥ HA00OPOT.

Kucnopon. O3on. [Tonyuenune kucnopoaa. Cobupanue U pacrio3HaBaHHE KUCIOPO1a. XMMHUUECKHE CBOMCTBA KUCIOPOA: B3AaMMOJICHCTBHE C
MeTaJUTaMH, HEeMETAJIJIaMHU 1 CIIOKHBIMU BeriecTBaMu. [Ipumenenue kucinopoa. KpyroBopor kucioposa B mpupoe.

Oxcuapl. O6pazoBanue Ha3BaHUM OKCHIOB O UX popmyrnam. CoctaBienue GopMys OKCHIOB MO UX Ha3BaHuAM. [IpecTaBuTens OKCHUIOB:
BOJIa M YTJIEKUCIBIN ra3, HeraméHast U3BeCTb.

Bonopon B npupozae. dusndeckrue 1 XUMUYECKHUE CBOMCTBA BOJOPOA, €0 MOJyUYE€HHUE U TPUMEHEHUE.



Kucnotsl, ux cocras u knaccudukanust. Maankaropsl. Tabmuna pactBopumoctu. CosstHast U cepHasi KUCIOThI, UX CBOWCTBA U
IIPUMEHEHUE.
Comnn, ux coctaB u Ha3BaHuA. PacTBopuMocTh conelt B Boje. [IpenctaBurenu comeii: XJiopua HaTpusi, kKapOoHAT HATpus, pocdar KaabIus.
ITocrosinnas ABoragpo. Konnuectso Bemectsa. Monb. MonsipHas macca. KpaTHble eqMHHUIIBI M3MEPEHUSI KOJIMYECTBA BEIlECTBA —
MUJUIAMOJIb U KAJIOMOJIb, MUJIMMOJIIPHAs! U KWJIOMOJISIPHAsE MacChl BELECTBA.
Pac4€Tthl ¢ HCIIONIB30BAHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAS MAaccay, «IIOCTOsIHHAsE ABOTagpo».
3akoH ABorajpo. MossipHblil 00bEM razoo0pa3Hsix BeniecTB. OTHOCUTENbHAS INIOTHOCTh OJJHOTO Ta3a M0 JPYyroMy.
KpatHble eAMHUIBI U3MEPEHUS — MUJUTUMOJISIPHBIN M KMJIOMOJIIPHBIN 00beMbI Ta3000pa3HbIX BEIIECTB.
Pacuérbl ¢ ncosnb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBAY, «MOJISIPHAs Maccay, «MOJISIPHBIN 00beM ra3oBy, «I1IOCTOSIHHAs ABOTaipo».
Pacuérbl ¢ ncosib30BaHUEM MOHATHH «KOJMYECTBO BELIECTBAY, «MOJIIPHAS Maccay, «MOJIIPHbIA 00BEM ra3oB», «4UCiI0 ABOTrapo».
I'mapocdepa. KpyroBopoT Boab! B ipupojie. PU3NUecKre 1 XUMUYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIAMHU.
OcHoBaHus, UX cocTaB. PacTBOpuMOCTh OCHOBaHUU B Bojie. VI3MeHEHHE OKpacKu HMHIMKATOpOB B Ieno4yHOU cpexe. IlpeacraBurenu
LIEJIOYEH: TUIAPOKCHUIBI HATPUS, KAJIAS U KaJIbLUs.
PactBoputens m pactBopéHHOE BemiecTBO. PactBopel. PactBopenume. I'mapatrsl. MaccoBas onsi pacTBOPEHHOTO BellecTBa. PacuéTsl,
CBSI3aHHBIE C UCIIO0JIb30BAHUEM IIOHSTHS «MAaccOBas JOJIsl paCTBOPEHHOTO BEILIECTBAY.
JdemMoHcTpanuu
* OmpeneneHue coep>KaHus KUCIOPOa B BO3yXeE.
* TlomyuyeHune KMCIOPOIa Pa3I0KEHUEM IIEPMAaHraHaTa Kajlus U IepOKCUIa
BOJOpOAA.
* CoOupaHue METOJIOM BBITECHEHUS BO3yXa U BOIbI.
* Pacno3HaBaHu€ KUCIOPOJA.
* Topenue maruus, xenesa, yris, cepbl 1 pocdopa B KUCIOPO/IE.
¢  Komrexs OKCHI0B.
* [Tlonyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/JIA.
* ['openue Bojopoaa.
* BsaumoseiictBue Bogoposa ¢ okcuaom meau(ll).
e Kosmekuus MUHEpaJlIbHBIX KACIIOT.

* [IpaBuso pa3baBieHus: cepoil KUCIOTHI.



¢  Komaexuus cosen.
* Talnuua pacTBOPMMOCTH OCHOBAHUM, KUCIIOT U COJIeH B BOJE.
* HekoTtopsle MeTabl, HEMETAIIIBI U COEAMHEHMS KOJTMYECTBOM BEILIECTBA B 1 MOJIb.
*  Mogenb MOIAPHOTO 00bEMA ra3000pa3HbIX BEIIECTB.
JlaGopaTropHbie ONBITHI
12.  TlomyrHeHHE U3BECTKOBOM BOJBI PU MPONYCKAHUHU YIIIEKUCIIOTO Ta3a.
13.  Tlonyuenue BoaOpO/IA B3aUMOJEHCTBUEM [IMHKA M COJITHOU KUCIIOTHI.
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. H3meHeHme OKpacKM MHAMKATOPOB B HIEIOYHOM CpPEJIE.
16. Osnakomiienue ¢ mpenapaTamy JOMAIIHEH MM IIKOJLHOM alTeYKd — PacTBOPAMH MEPOKCUIA BOAOPO/A, CIIMPTOBOM HACTOMKH HOMA U
HAIIATBIPHOTO CIIUPTA.
IIpakTnyeckue padoThl
3. Tonyuenue, cOOMpaHue U paclio3HABAHUE KUCIOPOJIA.
4. Tlonyuenue, COOMpaHUE U PACIIO3HABAHUE BOIOPO/IA.
5. TIpuroToBieHre pacTBOPOB COJIEN C UX 3aJaHHON MacCOBOM JOJIEM.
OcHOBHBIE KJIacChl HEOPTAaHMYeCKUX coeAnHennii O6001IeHNe CBeIeHUH 00 OKcHaX, UX KIacCU(pUKALMH, HA3BAaHUSIX U
cBoiicTBax. CriocoObI OTy4EeHHsI OKCHIOB.
OcHoBaHusl, UX Kiaccu(uKalys, Ha3BaHUs U CBOMCTBa. B3aumoseiicTBue ¢ KUCIOTaMH, KUCIOTHBIMU OKCHJIaMU U coisiMu. Pasnoxenue
HEpAacTBOPUMBIX OCHOBaHMM. CrIOCOOBI MMOTy4eHUs OCHOBAaHUH.
Kucnotsl, ux kmaccupukanus W HaszBaHus. OOImMe XUMHYECKHE CBOMCTBAa KHUCJIOT. B3aumopeicTBue KHCIOT C MeTajulaMu.
DNEKTPOXUMHUECKUN Psii HAPsDKEHUH MeTallioB. B3aumoaeiicTBie KUCIIOT ¢ OKCUAaMH METaJLIOB.
B3aumoaeincTBie KUCIOT ¢ OCHOBAHUAMU — peakUus HeUTpanu3anuy. B3auMoaeicTBUE KUCIOT € COJISIMH. [lonyuenne
0ECKHCIOPOIHBIX
U KHACJIOPOJICOIEPKALUX KUCIIOT.
Conu, ux knaccudukanus 1 cBoiicTsa. Bzaumoseiictsue coneit ¢ meraniamMu, 0coOOEHHOCTH 3THX peakiuil. B3anmoneiicTBue comeii ¢
COJIIMH.
I'enernueckue psapl MeTalia U HeMeTaia. [ eHeTrnueckast CBSI3b MEX]y KJIacCaMU HEOPTaHUYECKUX BEIECTB.
JlaGopaTropHbie ONBITHI



17. BzauMopeiicTBrE OKCHIA KaJIbIIUS C BOJOM.

18. [MomyTHEHME M3BECTKOBOM BOIEL.

19. Peakuus neiitpanusanum.

20. TMonyuenue ruapoxcuna meau (1) u ero B3auMoeiicTBre ¢ KUCIOTOM.
21. Pasnoxenue ruapokcuaa meau (1) npu Harpesanum.
22. B3aumojelcTBIE KUCIOT ¢ METAJUIAMHU.

23. B3aumozeicTBHE KUCIOT C COJIAMHU.

24. O3HaKoOMIIEHHE ¢ KOJUIEKIMEHN COJIEH.

25. Bzaumopeiictue cynbgara meau(Il) ¢ xenesom.

26. B3aumozeiicTBre coleil ¢ COIsIMHU.

2. TeHeTnyeCcKas CBI3b Ha IPUMEPE COSAUHEHUM ME/IH.
IIpakTnyeckue padoThl

6. Pemenue SKCIEPUMEHTATBHBIX 3a/1a4.

Ilepuoauyeckuii 3axon U Ilepnoanyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
. . MenpaesieeBa U CTpOeHHE aTOMa

EcTecTBeHHbIE ceMelcTBa XMMHUUECKHUX AJIEMEHTOB:IIEJIOYHbIE U II€JIOYHO3EMENbHbIE METaJUIbl, TajoreHbl, MHEpTHbIE (0J1IaropoIHbIE)

ra3pl. AM¢poTepHOCTb. AM(DOTEPHBIE OKCUBI U TUAPOKCH IBI. KOMIUIEKCHBIE COMH.

Otkpsitue J[. . Menneneesbim Ilepuonnueckoro 3akoHa u cozganue uM [leprogunueckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB.

AToMmbl Kak (hopma CyIIeCTBOBaHUS XMMHYECKHX 3JeMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUH aTOMOB. JlOoKa3aTelnbCTBa CIOKHOCTU
ctpoenust atroMoB. OnbiTel Pe3epdopaa. [lnanerapruas Moaenb CTpoeHus: aToma.

CocTtaB aTOMHBIX s€p: NPOTOHBI, HEUTpPOHBI. OTHOCUTENIbHAs aTOMHas Macca. B3auMOCBA3b MHOHATHHM <«IIPOTOH», «HEUTPOHY,
«OTHOCUTENbHASI AaTOMHAsI Maccay.

Muxkpomup. OnexkTpoHbl. CTpOEHHE JJIEKTPOHHBIX YPOBHEH aToMOB XMMHUeCKUX 31eMeHTOB NeNe 1-20. Ilonsthe O 3aBepLIEHHOM
JJIEKTPOHHOM YpPOBHE.

N3orombl. ®dusmveckuit cmbicn cuMmBoiuku [lepumoamdeckoir cuctembl. CoBpemeHHast ¢dopmynupoBka I[lepumomnyueckoro 3akoHa.
W3MeHeHus CBOMCTB 3JIEMEHTOB B MEpHOJaX U TPyIax, Kak GyHKIUS CTPOCHUS FIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTrKa 3JIEMEHTa-MeTaJula U 3JIEMEHTa-HEMEeTallla 10 UX MOJIOKEHUIO B [leproanyueckoi cucteMe XuMUYeCKuX ieMeHToB J[. H.



Menpeneena.
JdeMoHcTpauuu
*  Paznuunbie (OpMBI TAOIHI] TEPUOTUIECKON CHCTEMBI.
*  MogaenupoBanue noctpoenus Ilepuognyeckoii cuctemsl 1. 1. Menaeneena.
*  Mojgean aTOMOB XMMHUYECKHX 3JIEMEHTOB.
* Moaenu aTOMOB 3JIEMEHTOB 1—3-TO Iepro10B
JlaGopaTopHbIe ONBITHI.
28. TMonyuyenne aM(pOTEPHOroO THAPOKCHIA U UCCIEN0BAHUE €I0 CBOMCTB.

Xumuuyeckas cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

HonHas xumudeckas cBsi3b. MloHbI, 00pa3oBaHHbIC aTOMaMM METAJIJIOB U HEMeTaJul0B. CxeMbl 00pa30BaHUsl HOHHOM CBSI3M /17151 OMHAPHBIX
coeauHeHul. MloHHBIE KpUCTANIMYECKUE PEIETKU U (PU3MUECKUEe CBOWCTBA BEIIECTB C 3TUM TUIOM peléTok. [lonstue o popmynpHON enuHuLe
BELIECCTBA.

KoBasieHTHass XumHuecKas CBsI3b. OJIEKTPOHHBIE U CTPYKTypHble (opmynbl. KoBaneHnTHass HemonspHas cBsi3b. CxeMbl 00pa3oBaHUs
KOBAJICHTHOM CBA3M AJIsi OMHApHBIX COelMHEHUN. MoJeKynspHble U aTOMHbIE KPUCTAIIMYECKHE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM
pEUIETOK.

DNeKTpoOTpULATENbHOCTb. Psii anexkTpooTpunatensHocTi. KoBaneHTHas moisipHas XuMmudeckas cBsa3b. Jumonbs. Cxembl 0OpazoBaHuUs
KOBaJICHTHOM MOJISIPHOM CBSI3U JJ1si OMHApHBIX COEAMHEHUN. MONeKysIpHble U aTOMHbIE KPUCTAUIMYECKUE PEIIETKH, CBOMCTBA BEILIECTB C 3TUM
THUIIOM PELIETOK.

Mertannuueckass XMMHYECKasl CBSI3b U METAJUIMYECKasl KpUCTajuindeckas pemérka. CBONWCTBA BEIECTB C 3THUM THUIIOM peImEToK. Ennnas
[IPUPOJAa XUMUYECKUX CBSI3EH.

Crenenp okucienus. CpaBHEHHE CTENIEHW OKUCIIEHUs U BaJleHTHOCTU. [IpaBuia pacuéra creneneir OKucieHus o GopMyiaaM XUMHUECKUX
COCIUHCHHM.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. OrmpenereHre CTelNeHed OKHUCIEHHUs IS 3JIEMEHTOB, OoOpa3yloIMX BEIeCTBa pa3HBIX
kjaccoB. Peaknum MOHHOrO 0OMEHa U OKUCIMTEIbHO-BOCCTAHOBHUTEIbHBbIE peakiuu. OKUCIUTETh W BOCCTAHOBUTENb, OKHUCIEHHE U
BoccTaHoBJeHHe. COCTaBIeHHE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMi METOJOM AJIEKTPOHHOTrO OasiaHca.

JdemoHcTpauuu

* Buneo ¢parments! u cnaiiasl «/MloHHass XUuMUYecKasi CBSI3b ».



Komeknus BemecTs ¢ HOHHOW XUMHYECKOH CBSI3BIO.

Mogeny HOHHBIX KPUCTAIUINYECKUX PEIIETOK.

Buneodparmentst u cnaiiipl «KoBaeHTHaIXUMUYECKAs CBS3bY.
Kosnexnus BemecTs MOJIEKYIIPHOTO U ATOMHOI'O CTPOCHMUS.

Mopnenu MOJEKYISPHBIX U @aTOMHBIX KPUCTAININYECKUX PELLETOK.
Buneodparments! u crnaiiapl «MeTanandecKass XMMUIecKas CBSI3b».
Komnexkuus «MeTtaibl U CIIIaBb».

B3anmoelicTBre IIMHKA ¢ CEPOM, COSTHOM KHUCIIOTOMH, XitopuaoMm meau (11).
I'openue maruus.

B3anmopeicTere XJI0pHOM U CEpOBOAOPOIHON BOBI.

JlaGopaTopHbie ONBITHI

29. W3roropieHye MOAENN, WIKOCTPUPYIOIIEH CBOWCTBA METAJUIMIECKOM CBA3U



Conep:xanue NporpaMmmbl
Xumus 9 kiaace
(68 uacos, 2 yaca B HeeJI10)
IloBTOpEeHue U 00001IeHHE CBeIeHUIT 10 Kypcy 8 kiacca

bunapnsie coequnenus. OKcuipl coneodpasyroniue u Hecoyeodpasyromue. ['uapokcuibl: ocHoBaHusl, aM(poTepHble, KUcaoThl. CpeaHue,
KHCJIbIE, OCHOBHBIE COJIU.

O600611eHre CBeICHH 0 XUMUYEeCKUX peakiusax. Kiaccupukanns XuMHUYECKUX peaklui o pa3IMuyHbIM OCHOBAHUSIM: COCTaBY U YHUCITY
pearupyomux 1 00pazyonmxcs BeulecTB, TeIoBoMY 3G (eKTy, HanpaBIeHUIO, H3MEHEHHIO CTETIEHEH OKUCIIEHUS JIEMEHTOB, 00pa3yIOIINX
pearupyromie BenecTna, (hase, HCIoIb30BaHUIO KaTaln3aTopa.

[TonsaTHE 0 CKOPOCTH XUMHUYECKOM peakiuu. DakTopbl, BIUSIIONINE HA CKOPOCTh XUMUUYECKHUX PEAKIIUA: IPUPOa PEarupyrolux BEIEeCTB,
WX KOHIEHTpAIHs, TEMIIEpaTypa, IJI0IIa b CONPUKOCHOBEHUS, HATNUMNE KaTanu3aTopa. Karanus.

JdeMoHcTpanuu
* (O3HAaKOMJICHHE C KOJUICKIUSIMH METAIJIOB U HEMETAIJIOB.
* (O3HAaKOMIIEHHE C KOJUIEKLHUSIMU OKCUOB, KUCJIOT U COJIEH.
* 3aBUCUMOCTb CKOPOCTU XMMUYECKON PEAKIUU OT MPUPOIbl PEATUPYIOIINX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN pEaKIMU OT KOHIIEHTPALUU PEArupyIolnX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peaKIuu OT IJI0IIa 1
COTMPUKOCHOBEHUS PEArupYyIONINX BEIIECTB («KUTISIIHI CIION).
* 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMU OT TEMIIEPATypbl PEarupyroUuX BEIIECTB.
JlaGopaTopHble ONBITHI
B3anMozeiicTBue aMMuaka 1 XJIOpOBOAOPO/A.
Peakuus Heltpanusanuu.
Ha6monenue temnoBoro 3¢ dexra peakiimu HeuTpain3ammm.
BiaumoneiictBue cepHoii kucnoTsl ¢ okcugom meau (I).

Paznoxenue MEpOKCHUJa BOAOPpOAA C MIOMOIIBIO KaTaJla3bl KapTO(bCJ'I}I

ok wdpE

3aBHCUMOCTH CKOPOCTH XUMHUYECKON PEAKLIUU OT MPUPOJIbl PEarupyolx BEIIeCTB Ha IPUMEPe B3aUMOJICHCTBUS PacTBOPOB THOCYIIb(haTa
HaTpHUs U XJIopuaa Oapusi, THOCYNIb(aTa HaTPUsI U COJITHOM KUCIIOTHI.

1. 3aBHCHMOCTD CKOpPOCTH XHUMHYECKOM peaKknuuu OT NpUpPOJAbl METAJIJIOB ITPH UX B3aUMOJSUCTBUH C COJISTHOM KMCIIOTOI.



8. 3aBHCHMOCTb CKOPOCTH XUMHYECKOM PEAKI[MH OT IPUPOIbI KUCIIOT PU B3aUMOJIEHCTBUH HX C JKEIE30M.

9. 3aBHCHMOCTb CKOPOCTH XUMHYECKOM PEAKI[MH OT TEMIIEPATYPBI.

10. 3aBHCHMMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALIHH.

11.  3aBucMMOCTB CKOPOCTH XMMHYECKON PEAKIMHU OT ILIONIA/IN CONMPUKOCHOBEHHS PEArMPYIOLINX BEIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMUYECKON PEAKIIMH OT KATaIU3aTOPa.
XuMHYECKHE PeaKIMH B PACTBOPAX JIEKTPOJIHTOB

[Tonsitve 00 AMEKTPOTUTUUECKON NUCCOIUALNUA. DIEKTPOIUTHI U HEIIEKTPOIUTHI. MEeXaHU3M JUCCOLMALNH SJIEKTPOJIUTOB C PA3IMUYHBIM
xapakTepoM cBsi3u. CTETeHb IEKTPOIUTHYICCKOM qucconuanui. CHIIBHBIE U C1a0bIe SJICKTPOJIHTHL.
OCHOBHBIE TTOJIOKCHHS TEOPUHU IIEKTPOTUTHICCKON nucconmanyu. Kiaccudukaus HOHOB U UX CBOWCTBA. KHUCIOTHI, OCHOBAaHUS M COJIU
KakK AJIEKTPOoJuThI. VX Kiaccudukanys u Juccorrariusi.
OO0mue XMMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKH MHIMKATOPOB, B3aMMOJICHCTBHE C METAJZIaMH, OKCHJIAaMH M THAPOKCHIAMHU
METAJIJIOB U COJIIMU. MOJIEKYJIIpHBIE U MOHHBIE (TTOJIHBIE U COKPAIIEHHBIC) YPAaBHEHHS pEeaKLIUi.
XUMHUYECKUN CMBICIT COKPAIIEHHBIX YPaBHEHUH. Y CIIOBUS MPOTEKAHUS PEAKIIMI MEXY SJIEKTPOIUTaMH 10 KOHUA. P/l akTHBHOCTH METAJIJIOB.
OO011e XUMUYECKHE CBOMCTBA IIENOYE: B3aUMOIEHCTBHE C KUCIOTAMH, OKCUIAMU HEMETAILIOB, cojlaMu. O0IHe XUMHUUECKHE CBOMCTBA
HEPACTBOPUMBIX OCHOBAHHI: B3aMMOJICUCTBUE C KUCIOTAMHM, PA3JIOKEHHE MPU HarpeBaHUH.
OO0mme XMMHUYECKUE CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KHUCJIOTaMH, IEJ0YaMM, COJIIMH W MeTauiaMu. BsaumonenicTBue
KHCIHBIX COJICH CO IIeI0YaMHu.
'unponus, kak 0OMEHHOE B3aMMOJEHCTBHE COJeil ¢ BOJOW. ['MAPONN3 COMM CHIIBHOTO OCHOBaHMS U ci1aboil kucnoTel. ['uaponus comnu
c1aboro oCHOBaHUS U CUIIbHOU KucioTel. [lkana pH.
CBoiicTBa KHUCJIOT, OCHOBAaHMI, OKCHJIOB M COJE€l B CBETE TEOPUU DIEKTPOJIMTHUYECKON JHUCCOLUMALUU W OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIU.
JdemoHcTpanuu.
* lcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJIHOCTb.
*  3aBHCHMOCTb JEKTPONPOBOJHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPALIUH.
* JIBM>KEHME OKPAILLIEHHBIX HOHOB B AJIEKTPUYECKOM IOJIE.

* OmpezeneHue xapakTepa Cpejibl B paCTBOpax COJeH.



JlaGopaTopHbIe ONBITHI.

13. uccounanus cnadbIX 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTBL

14. Vismenenue oKpacku HHAMKATOPOB B KMCIIOTHOM CPEJIE.

15.  Peaknus HeliTpanu3ainuy pacTBOpa MENOUN Pa3IHYHBIMU KHCIOTAMH.

16. Tlomyuenue ruapoxcuna meau (11).1 ero B3anmMoeicTBHE C Pa3IMYHBIME KHCIOTAMHU.

17. BzaumogpeiictBue cuabHbIX KUCIOT ¢ okcunom meau (11).
18-20. B3aumoelicTBre KACIOT ¢ METAJIAMU.

21. KauecTBeHHas peakys Ha KapOOHAT-HOH.

22. TlonyueHue CTyaHsI KPEMHHEBOM KMCIOTBL.

23. KauecTBeHHas Peakiys Ha XJIOPU - UK CYIb(PaT-uOHBI
24. VI3MeHeHne OKPacKH MHIUKATOPOB B INEIOYHOM Cpee.
25. B3auMoIeliCTBHE IENOYEN C YTIIEKHCIIBIM Ta30M.

26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.

27 . Tlonyuenue ruapokcuna meau (11).

28. Pasnoxenue ruapokcuna meau (11).

29. B3aumoelicTBre KapOOHATOB ¢ KHCIOTAMH.

30. Tonyuenne ruapokcuna xenesa(lll).

31. BzaumoseiicTBue xenesa ¢ pactBopom cyibghara meau (1)
IIpakTnyeckune padoTnl

1. CaoiicTBa KUCIOT, OCHOBAaHUI1, OKCHIOB U COJIEH B CBETE TEOPUU BIEKTPOIUTHUECKON TUCCOLUALIMU U OKUCIUTENBHO -
BOCCTAHOBHMTEIBHBIX PEAKIMi

HeMmerajibl M MX COeUHEHUSA
CrpoeHne aToMOB HEMETAIUIOB U UX MoJo0xkeHue B [lepuonnyeckoit cucreme. Psan snexkrpoorpunarensHocTy. Kpuctammaeckne pemeTku
HEMETAJIJIOB — IPOCTHIX BellecTB. AJuioTponus U e€ npuunHbl. dusnueckue cpoiicTBa HeMeTaioB. OOIIMe XUMUYECKHE CBOMCTBA HEMETAJIOB:
OKHCJIUTENBHBIE U BOCCTAHOBUTEIIBHBIE.
["anmorensl, cTpoeHre UX aToMOB M Mojekyl. dDusnveckre U XMMHUYECKHE CBOMCTBA raJloreHOB. 3aKOHOMEPHOCTH HW3MEHEHMsI CBOMCTB
raJIor€HOB B 3aBHMCHUMOCTH OT MX mojoxkeHus B Ileproguueckoii cucreMe. HaxoxaeHue rajoreHoB B NPUPOAE U MX IOJy4YEHHE. 3HAUECHHE U



IIPUMEHEHHE T'aJIOT€HOB.

["anoreHoBOOPOABI M COOTBETCTBYIOIIME MM KHCIOTHI: IUIABHKOBAas, COJIIHAs, OpPOMOBOJOPOJHAs, HMOAOBOJOpOIHAs. [ amoreHumisl.
KauecTBeHHBIC peaKIiy Ha TaIOTeHUA-HOHBL. [[puMeHeHrne COeTMHEHMI TaJIOTeHOB U MX OMOJIOTHYECKast POIb.

Oo6mas xapakrepuctuka meMeHToB VIA-rpynmel. Cepa B mpupoje u e€ monydeHne. AJIOTPOITHBIE MOAU(UKAIIUU CepPhl U UX CBOWCTBA.
XUMUYeCcKHe CBOMCTBA Cephl U €€ MPUMEHEHHE.

CepoBOZIOpPOJI: CTPOCHHUE MOJEKYJbl, (U3NYECKUE U XHUMHUYECKHE CBOICTBa, MojydyeHHWe W 3HaueHue. CepoBONOpOAHAS KHUCIOTA.
Cynbbuael 1 ux 3HaueHue. JIOMUHODOPHI.

Oxcun cepsl (1V), cepuucras kuciora, cynbQuTsl. KauecTBeHHas peakius Ha Cylb(pUT-HOH.

Oxcun cepsl (V), cepras xucinora, cynbdarel. Kpucramioruaparel. KadecTBeHHas peakiusi Ha Cyib(}ar-uoH.

CepHass KucnoTa - CWIBHBIM 21eKTpoiauT. CBoOMCTBa pa30aBIEHHONW CEPHOM KHCIIOTHI, KaK TUIUYHOW KHUCIOTHI: B3aUMOJEHCTBUE C
METaJJITaMH, OCHOBHBIMH W aM(pOTEPHBIMU OKCHJIaMH, OCHOBAaHUSMHU M aM(OTEPHBIMU THIPOKCHIAMHU, cOsIMH. KadecTBeHHas peakmusl Ha
CyIb(aT-HoH.

OO6mas xapaktepucTuka 31eMeHTOB VA-rpynmbl. A30T, CTpO€HHE aToMa U MOJIeKYJbl. DHU3MYecKMe M XUMHUYECKHE CBOWCTBA U
MPUMEHEHHE a30Ta. A30T B PUPOJIE U €r0 OMOJIOTHYecKast poJib.

AMMHaK, CTpOCHHE MOJEKYdbl W (U3MYECKUE CBOICTBAa. AMMHauHas BOJa, HAIIATBIPHBIA CIOHUPT, TUApPAT aMMuaka. J(OHOpHO -
aKILENTOPHBI MEXaHW3M O0pa30BaHMs KaTHOHA aMMOHHUA. BoccTaHoBUTeNbHBIE CBOWCTBa amMMuaka. Conu aMMOHHMS U WX TpPUMEHEHHE.
KauectBenHas peakiys Ha KATHOH aMMOHUS.

Oxcuapl a30Ta: HECoJeoOpasyrolIe U KHCIOTHbIE. A30TUCTasi KUCJIOTa U HUTPUTHI. A30THAs KUCIIOTa, €€ IMOJydyeHUE U CBOMCTBA.
Hurpatsr.

docdop, ctpoenue aroma u aorponusa. Pochuasl. Dochun. Oxcun pochopa(V) u opropochopnas kucnora. Pocdatel. DochopHbie
ynoOpenusi. UTHCEKTUITUIBI.

O6mas xapaktepuctuka 3neMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOCHHUSI aTOMOB, MPOCTHIX BEIIECTB U COSAUHEHUN B 3aBUCUMOCTH OT
MOJIOXKEeHUS dneMeHTOB B [leproaudeckoii cucreme. Yriaepoa. AJTOTPOIHBIE MOAU(PUKAIIMY: anMa3, TpaduT. AMOpQHBINA YIIepo U ero copra:
caka, akTUBUPOBAHHBIN YToJb. AfcopOrus. XUMUYECKHE CBOMCTBA yriaepoaa. KokcoxuMmuueckoe mpou3BOACTBO U ero mpoaykius. Kapouasr.

Oxcun yranepona(ll): ctpoenue Monekymbl, moixydeHue u ero cBoiictBa. Okcun yriuepona(lV): cTpoeHne MoNeKynbl, MOJIYYeHUE U €ro
cBoiicTBa. YronbHas kucioTa. Coiau yroibHON KUCIOTHI: KapOOHATHI M THAPOKapOOHAThl. TexHUUecKas U MUIeBas co/a.

Heopranuueckue u opraHnueckre BelecTBa. YTJIEBOAOPOIbl. XUMHUECKOE CTPOCHUE OPraHMYECKHUX BEIECTB, KaK MOPSJIOK COEAUHEHUS
aTOMOB B MOJIEKYJIE IO BaJICHTHOCTH.

MertaH, 3TaH, Kak MpeAelibHBIC YIJIEBOJOPObl. DTUJIEH W alleTWUJIEH, KaK HempelneabHble (HEHACHIIICHHBIE) YTIIEBOIOPOILL. ['opeHue



yriaeBonopoaoB. KauecTBeHHbIE peaKIIMi Ha HENPEAEIbHbIE COSIUHEHMS.
OTWIOBBIN CIIUPT, €r0 MOJIyuyeHHe, MPUMEHEeHUe U (pusnonornyeckoe aeiicreue. TpéxaroMublid criupT raunepuH. KauecTBeHHas peakius
Ha MHOT'OATOMHBIE CIIUPTHL. YKCYCHasl - IPEJICTaBUTEIND KJlacca KapOOHOBBIX KHCIIOT.
Kpemuuii, ctpoenue ero aroma u cBoiicrsa. Kpemnuii B npupoae. Cunmunuasl u cuiiad. Oxeun kpemuusi(1Y). KpemuueBast kuciora u eé
COJIH.
ITpon3zBoncTBO cTekIa U LieMeHTa. [IpoIyKIys CHIIMKATHONW IPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO, KepamMuka, hapdop, pasHc.
OnTryeckoe BOJIOKHO.
Hemeramnsl B npupone. dpakiyoHHasi MEeperoHka *HUJAKOro BO3/AyXa Kak CIIOcO0 IMOJydyeHMs KHCIopoja, a3oTa, aprosa. llomxydenue
docdopa, KpeMHUs, XJI0pa, oaa. DIIEKTPOIIU3 PACTBOPOB.
[Tonmy4yeHne cepHON KUCIIOTHI: CBIPHE, XUMH3M, TEXHOJIOTHYECKAs CXeMa, METO KHITAIIETO CJIOs, IPUHIIMITBI TETI00OMEHa, TPOTHBOTOKA U
uupkyasuuu. Oneym. [Ipon3BoicTBO aMMuaka: CbIpb€, XMMHU3M, TEXHOJIOTHYECKAsl CXeMa.
JdeMoHcTpanuu
e Kosieknus HemMeTamoB.
e Mopnenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp W MPUHITUIIBI €r0 PAOOTEHI.
e ['opeHue HEMETaIOB - IPOCTHIX BEIIECTB: cepbl, pocdopa, JPEBECHOTO YIIISL.
e OO0pa31bl TaJOreHOB - IPOCTHIX BEILECTB.
e BsaumozelicTBuE TaJOreHOB ¢ METaJIIaMHU.
e BriTecHeHue xji0pa OpoMOM UM 0]1a U3 paCTBOPOB UX CoJIel
e Kosutekius npupoaHbIX COEAUHEHNH XJIOpa.
e BsaumozelicTBue cepbl ¢ METANIaMHU.
e ['opeHue cepbl B KHCIOPOE
e Komnekmus cynbQuaHbIX py.
o KayecTBeHHas peakuys Ha Cyab(UA-HOH
e (OO0eciBeurnBaHUE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.
e BisaumonelcTBre KOHUEHTPUPOBAHHON CEPHOU KHUCIIOTHI C MEIBIO.
e OOyrianBaHHe OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIOTOM.
e Jlnarpamma «CocTaB BO3ayXa».



Buneodparmentst u cnaiiasr «IItuabu 6a3apbiy.

[Tony4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pa3noxxenue 6uxpomara aMMOHUS.

B3anMopeiicTBue KOHLIEHTPUPOBAaHHOM a30THOM KHCIIOTBI C MEJBIO.

l'openune yepHoro mopoxa

PasnosxeHnne HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrOjbKa B HEM

OO6pa3iel MpUpOAHBIX coenuHenuit Gocdopa.

I'openune docdopa Ha Bo3ayXe U B KUCIOPOJIE.

[Tonyuenue 6enoro pocdopa u UCHbITAHUE €TO CBOMCTB

Komnnexkuust «O6pa3iibl NpupoIHBIX COSAMHEHUN YIIepoia»

[Toptper H. /1. 3enunckoro. [Tornomenre akTHBUPOBAHHBIM YIJIEM pacTBOPEHHBIX BEILIECTB UJIU T'a30B.
YeTpoicTBO IPOTUBOTA3a.

Mopenn MOEKyJI METaHa, 3TaHa, STWJICHA U alleTUJICHA.

BiaumopeiicTBue sTusieHa ¢ 6poMHON BOIOM M paCTBOPOM MEPMaHraHATa KaJlus.
OO01ne XMMHUYECKHE CBOMCTBA KUCIIOT Ha IPUMEpPE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakuys HAa MHOIOATOMHBIE CIIMPTHI.

Komnnekuust «O6pa3iibl NpUpOIHBIX COSAMHEHUN KPEMHHUS.

Komtekuust crekia, KEpaMUKH, IEMEHTA U U3J1E€JUHA U3 HUX.

Komneknus npoaykuuu CHIIMKaTHOW MPOMBIIITIEHHOCTH.

Buneodparments! u cnaiiasl «I[Ipon3BoiCcTBO CTEKIIA U [IEMEHTAY.

Komnekuust «lIpupoHbie coeIMHEHNST HEMETAIIIIOBY.

Buneodparments! u cnaiiapl «PpakiMOHHAs IEPETOHKA KUKOTO BO3AYXa»
Buneodparments! u cnaiiasl «llonydeHne Bogopoa, KUCIOPOAa U TaJOT€HOB 3JEKTPOIUTUYECKUM CIIOCOO0MY.
Monenu annapatoB Ui IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mopenp KUnsmero cios.

Mopaens KOJIOHHEI CUHTE3a aMMHaKa.

Buneogparmentst u cnaiiapl « [pou3BoJICTBO CEpHON KUCTOTHIY.
Buneodparments! u cnaiiapl «I[Ipon3BoicTBO aMMHaKay.



o Komnekmus «CrIpb€ Ui MOIY4YEHUS CEPHON KUCIOTHI.

JlaGopaTopHbie ONBITHI

32. Pacnio3HaBaHUE raJIOreHHI-HOHOB.

33. KauecTBeHHBIE PEAKIMH HA CYIIb()AT-HOHBI.

34. KauecTBeHHas peakiys Ha KATUOH aMMOHHSL.

35. XuMuueckue CBONCTBA a30THOM KUCIIOTHI, KK JJIEKTPOJIMTA.
36. Kauectsennsie peakiuu Ha GocdaT-uoH.

37. Tonyuenue u CBOKWCTBA YrOAbHOM KMCIOTHI.

38. TMponyckanue yriaeKucoro ra3a 4epe3 pacTBOP CHIIMKATA HATPUS

IIpakTnyeckue padoThl

2. V3y4yenune CBONCTB COJSIHOM KHCIIOTHL.

3. 3yuenue CBOWCTB CEPHOM KUCIIOTHL.

4. TlonyyeHne aMMHUaKa ¥ U3y4E€HHE €T0 CBOWCTB.

5. IMonyuenue yriaekueioro raza ¥ M3y4eHue ero CBOUCTB.

MeTajibl M UX COeAMHEHUS

[Tonoxenne meramioB B llepmoanueckoil cucteme xumuyeckux snemeHtoB J[. M. MenneneeBa, cTpoeHHEe MX aTOMOB U KPHCTaJJIOB.
Mertannuueckast CBsi3b U MeTajIMdeckas KpUCTajuiMueckas pemérka. Puznueckue CBOICTBA METAJUIOB: 3JEKTPO- U TEIJIONPOBOJHOCTS,
OTpa’karoIasi CloCOOHOCTb, MIACTUYHOCTb. CIuliaBbl YEPHBIE U LIBETHBIE.

Mertanabsl Kak BOCCTAaHOBHUTENU. DJIEKTPOXUMHUYECKHUN psij HalpsDKEHUH. B3anMopelcTBHE METAJIOB ¢ HEMETAUIAMM, OKCHAAMHM, KHCIOTaMH,
COJISIMU. AJIFOMMHOTEPMHS.

CtpoeHre aToOMOB M TNPOCTBIX BEIIECTB MIETOYHBIX METAIOB. 3aBUCHUMOCTb (PM3UYECKMX W XMMHYECKHX CBOMCTB ILEIOYHBIX METAJUIOB OT
3apsAaoB anep ux atoMoB. OKCHUJIBI U THJIPOKCHJIBI IEJIOYHBIX METAJJIOB, UX MOJIY4YeHHE, CBOMCTBA, MpUMEHEeHHEe. BaxkHeliue conu meI0YHbIX



METaJUIOB, UX 3HAYEHUE B )KUBOU U HEKUBOU IIPUPOJIE U B )KU3HU YEIIOBEKA.
CTtpoeHne aTOMOB M MPOCTHIX BEIIECTB MIETOYHO3EMEIbHBIX METAIOB. 3aBUCUMOCTh (PM3NYECKHX U XUMHUYECKUX CBOWCTB LIETIOYHO3EMEIbHBIX
METAJIJIOB OT 3apsAfoB saep UX aToMOB. OKCHABI U TUIPOKCHU[BI IIETOYHO3EMENIBHBIX META/IOB, MX IOJYyYEHHE, CBOMCTBA M NPUMEHEHHE.
Baxmueilimme conu mEnoyHo - 3eMeTbHBIX METAJUIOB, UX 3HAUYCHHUE B IPUPOE U JKU3HU YenoBeka. KapOoHaTsl 1 ruipokapOOHAThI KalblIHs.
XKécTtkocTh BOIbI: BpeMeHHas U moctosiHHas. CriocoObl ycTpaHeHus: BpeMeHHON KEcTkocTu. CrocoObl yCTpaHEHUs! MOCTOSHHOM KECTKOCTH.
WNonutel. CoenuHeHUs alOMUHUA B Ipupojae. XUMHUYECKHE CBONCTBa amoMUHHA. OCOOEHHOCTHM OKCHAAa W TUIPOKCHIA AaTIOMUHHUSA Kak
aM(pOTepHBIX COeTUHECHHH. BackHewme conu amoMuHus (XJIopu, cyiabdar).
OcoOenHoctu cTpoeHust aToma xenesa. JKenezo B npupoze. Baxneitmue pynasl sxenesa. Okcunsl u rugpokcust xenesa(ll) u sxxenesa(lll). Conu
xene3a(ll) u xxenesa(lll). OOHapyxeHre HOHOB KaTHOHOB JK€J€3a B pacTBOpE. 3HaUCHHE COEIMHEHUH JKele3a.
Koppo3us xumMudeckas 1 3JeKTPOXUMHUYECKasi. 3alluTa METaJUIOB OT KOPPOo3uu. MeTautbl B IpUpOJIe: B CBOOOTHOM BUJIEC U B BUJI€ COSAMHEHUH.
[TonsaTre o metayurypruu. YépHas u nBeTHas Metautyprus. [lupomeramnyprus, riIpoOMeTaILIyprus, JIEKTpOMeTauryprus. JJoMeHHbIi nponecc.
[lepepaboTka 4yryHa B CTallb. DIEKTPOIH3 PACILIIABOB.
JdeMoHcTpamun

* BsaumopaeilicTBue HaTpUs, JIUTHS U KAJIBLKS C BOJOM.

* T'opeHue HaTpUs, MarHus M ’Keje3a B KUCIOPOJE.

* Bcnblmka TEpMUTHON CMECH.

* BsaumozelcTBuEe CMECH NIOPOLIKOB CEPBI U XKeNe3a, [IMHKA U CEPBI.

* BzaunMopelicTBHE aIIOMUHUS C KUCIOTaAMH, IEI0YaMU M BOJOM.

* BsaumozeiicTBue xkele3a U MEIU C XJIOPOM.

* BsaumopeilicTBue Meu C KOHIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THON KUCIIOTOH (pa30aBiIeHHON U KOHLIEHTPUPOBAHHO).

* Okxpacka INIaMEHU COEANHEHUSIMU LEITOYHBIX METAJIJIOB.

* Okxpacka IJIaMeHU COEAMHEHUSIMH ENOYHO3EMEIbHBIX METAJUIOB .

* T'ameHue U3BECTU BOJOM.

* IlomyueHue KECTKOM BOABI B3AUMOJICMCTBUEM YIIIEKUCIIOT0 ra3a C U3BECTKOBOU BOIOM.

* VcrpaHeHHe BpeMEHHOM KECTKOCTH KUTITYEHUEM U JOOABKOW COJIBI.

* VcrpaHeHHe MOCTOSHHOM KECTKOCTH JOOABKOW COIBI.

* VOHUTHI U IPUHIIUII UX JEHCTBUS (BUICOPpArMEHT).

e Komekuust npupOoIHBIX COETMHEHUN ATTFOMUHMUS.



*  Buneodparments! u cnaiiapl «OKCUA aTIOMUHUSA U €70 MOAU(DUKALIAN.
* Ilomyuyenue ampOTEpPHOro rMIPOKCUAA AITIOMUHUS U UCCIIEJ0BAaHUE €r0 CBOMCTB.
e  Komreknusa «XUMUYECKAE UCTOYHUKU TOKA».
* Pe3ynpTaThl AMUTENBHOIO SKCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UHU CTAJIbHBIX U3JEJIUN B 3aBUCUMOCTH OT YCIIOBUN ITPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
* Buneodpparmentst u cnaiiabl « [pou3BOICTBO UyTyHA U CTAIIH.
* Buneodparments! u crnaiiapl «3aenus u3 yyryHa u cTanm.
* Bugneodparmentst u crnaiiapl «I[pon3BOICTBO AIFOMUHUS.
JlaGopaTopHbie ONBITHI
39.BsaumozeiicTBue xenesa ¢ pactBopom cyibdara meau(ll).
40.TTony4enre n3BECTKOBOM BOBI M OIBITHI C HEM.
41.TTonyuenue ruapoxcunos xenesa(ll) u (111).
42.KadecTBEHHBIE PEAKIINY HA KATHOHBI JKEJIE3a
IIpakTnyeckue padoThl
6. TlomydeHue KeCTKON BOBI M CIIOCOOBI €€ YCTPAaHEHHS.

7. Pemenue SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «MeTauibh».
XuMus M OKpy:KamoLas cpeaa

Crpoenue 3emiu: Apo, MaHTUS, 3€MHas KOpa, UX XMMHUYECKUI cocTaB. JIutocdepa u e€ xumuueckuit cocras. Munepainsl. Pynbl.
Ocanounslie nopo/sl. [lone3Hbie nckonaemble. XUMUYECKHI cocTaB rufipocepbl. XUMHUUECKUN COCTaB aTMOC(EPHI.
HcTouyHnKH XMMHUYECKOTO 3arpsA3HeHHsI OKpyxKatouieil cpeapl. [ obanbHble 3K0I0rHuecKre MpooIeMbl YeIoBeYecTBa: MapHUKOBBIN 3 ek,
KHCIIOTHBIE JI0%K]I, 030HOBBIE JABIPbl. MEXAyHAapOJHOE COTPYIHUYECTBO B 00JaCTH OXpaHbl OKPYKAIOIIEH Cpelibl OT XUMUYECKOTO 3arpsi3HEHUS.
«3en€Has XuMus».
JdeMoHcTpanuu
*  BuneodparmenTs u cnaiiapl «CtpoeHue 3eMin U €€ XUMUYECKUIH COCTaBy.
¢ Komreknust MUHEpaIoB U TOPHBIX IMTOPO/I.

*  Komnekmus «Pyasr MeTammoBy.



* BugeodparMenTsl u cnaiipl «I7106anbHbIE SKOIOTHYECKHE TPOOIEMBI YEIOBEUECTBAY.
JIaGopaTopHbIe ONBITHI
43. Usyuenue rpanura.

O0001menne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHy
CrpoeHue aToMa B COOTBETCTBHUHM C [TOJIOXKEHUEM XMMHUUYECKOTO0 31eMeHTa B [lepuoauueckoil cucreme. CTpoeHHE BELIECTBA: XMMHUUYECKAs CBA3b

U KPUCTAJUTMUECKUE PEIIETKU. 3aBUCUMOCTh CBOMCTB OOPAa30BaHHBIX 3JIEMEHTAMHU MPOCTHIX BEIIECTB (METAIOB, HEMETAIIOB, OJIArOPOTHBIX
ra3oB) OT MOJIOKEHH 37IeMeHTOB B [lepuoanueckoii cucreme. TUIOIOTHS HEOPraHUYECKUX BELIECTB, JIEJICHNE UX Ha KIIACCHI U TPYIIIHL.
IIpencraButenu.
[Ipu3Haky U ycnoBusl MPOTEKAHUSA XUMUYECKUX PEAKUUNA. TUIIOIOrUs XUMUYECKUX PEAKLH 10 pa3aIuyHbIM OCHOBaHUAM. Peakuuyu noHHOro
obmeHa. OKUCITUTENFHO-BOCCTAHOBUTEIILHBIC PEAKIINH.
XUMHYECKHE CBOMCTBA MTPOCTHIX BEIIECTB. XapaKTEPHbIC XUMUYECKHUE CBOMCTBA COJICO0Pa3yIOIIUX OKCUAOB, THIPOKCUIOB (OCHOBAHUMN, KHCIIOT U
aM(OTEPHBIX THAPOKCUIOB), COJICH.



YyeOHo-TeMaTHYeCKHIl IJIaH

No HanmMenoBanwue pasnenoB (Tem) KonnuecTBo yacon B Tom unciie Ha npoBeeHue
I10 IIporpamme [TpakTueckux padot KoHTposbHbIX
pabor
8 knacc
1 HavaibHbIe TOHSTHSA U 3aKOHBI XUMHH 21 2 2
2 Bakneiimme npeacTaBuTe M HEOPraHUISCKUX BEIIECTB. 18 3 1
KonnuecTBeHHBIE OTHOLICHUS B XUMUH
3 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAMHEHUM 10 1 1
4 [lepuonnueckuit 3axkoH u Ilepuomuyeckas cucrema 8 1
xumudecknx 3nemeHToB /. . MeHneneesa u ctpoeHue
aToma
5 Xumugeckas CBSA3b. OXUCIIUTEIBHO - 11 0 2
BOCCTAHOBHUTEIIbHBIC PEAKIIUU
Peseps 1
Htoro 68 6 7
9 knacc
1 [ToBTOpenue u 0600IIEHNE CBEIEHUH TI0 KypCy 8 5 1
KJlacca. XMMUYECKUE PeaKINu
2 | X¥uMHYecKHe peakliii B pacTBOPax 10 1 1
3 HeMeTamiel 1 ux coemuHEHUS 25 4 1
4 MeTamiel 1 X COeTMHEHUS 17 2 1
5 | XuMus U OKpyXaromas cpesia 2
6 O06001eHre 3HaHUH IO XUMHUH 32 KypC OCHOBHOM 7 1
mikonel. [ToaroroBka k OCHOBHOMY TOCYJapCTBEHHOMY
sk3ameny (OI'D)
Peseps 1
Hroro 68 7 5




YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knacc»

INabpuensu O. C. Xumus. 8 kmacc: yueOHHMK a1 oOmieoOpa3oBaTenbHbix opranuzamnuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnanko. — M.: [Ipocsemenue, 2019

. Xumus. Paboune mporpammel. lpenmernas muaus yaeoHukoB O. C. Nabpuensua, U. I'. Octpoymona, C. A. CnankoBa. 8—9 Kiacchl:

yaeOHoe rmocobue s obmeodpazoBatenbabix opranuzanuii / O. C. ['abpuensH, C. A. CnagkoB — M.: [Ipocsemenue, 2019.

YMK «Xumusa. 9 knacc»
INabpuensu O. C. Xumus. 9 knace : yueOHuk a7 obmeobpazoBatenbubix opranuzanuii / O.  C. I'abpuensn, U. I'. Octpoymosn, C. A.
CnanxoB. — M.: [Ipocsemenue, 2019

. Xumusa. Paboune nporpammsl. [Ipenmernas nunust yaeonukoB O. C. INabpuensina, U. I'. Octpoymona, C. A. CnagkoBa. 8—9 kiacchr:

yaeOHoe rmocobue s oomeoopazoBatenbabix opranusanuii / O. C. ['abpuensH, C. A. CiagkoB — M.: [Ipocsemenue, 2019.



KanengapHo - TeMaTuueckoe miiaHupoBaHue
8 kiace (2 yaca B He/IeN10)

Ne Hara Tema ypoka dom. Buabl yueOHO# 1eITeJIbHOCTH
n/n Inan | dakTt Howmep s120. pa6 3aJaH.
HavyanbHble NOHATHS U 3aKOHBI XUMHUH (20 4)
1 [Tpenmer xumuu. Ponp [Tap. 1 | OOBSCHSIOT, YTO MPEIMETOM U3YUCHHSI XUMUU SIBJISIFOTCS BEIIECTBA, MX CBOICTBA U

XUMHH B )KU3HU UX MpeBpalleHus. Pa3nuuaror Tena u BelecTBa, BEUIECTBA U MaTepUalbl.

YeNoBeKa. Y cTaHaBnUBaOT MPUYHMHHO-CIIEACTBEHHbBIE CBSI3U MEXK1Yy CBOWCTBAMU BEIIECTB U UX

JLp.Nel MPUMEHCHHEM. XapaKTePU3YIOT MOJOKUTEIBHYIO U OTPUIATEILHYIO POJIb XHMHUH B
KU3HU COBPEMEHHOTO 00IIeCTBA. APTYMEHTUPYIOT CBOE OTHOILIIEHHE K XeMO(PIIUU U
xemohooum.

2 MeTo/1b1 U3ydeHus [Tap.2 | XapakTepu3yOT OCHOBHBIE METOIbl U3YUECHUS €CTECTBEHHO-HAYUHBIX AUCIIMUILINH.

XUMHH [IpuBomAT mpUMEpHl MAaTEPHAIBHBIX M 3HAKOBBIX WJIM CHMBOJBHBIX MOJICIICH,
HCIOJIb3YEMBIX Ha YpOKax (PU3UKH, OMOJIOTUU U reorpaduu.

Cobupator 00bEMHBIC U IIAPOCTEP>KHEBBIC MOJCIIM HEKOTOPBIX XMMHUYECKUX BEIICCTB
3 ArperaTHble COCTOSIHHS [Tap.3 | PaznuuaroT Tpu arperaTHbIX COCTOSIHUS BEUIECTBA. Y CTAHABIMBAIOT B3aUMOCBSI3U
BEIIECTB. MEXTy HOHMH Ha OCHOBE B3aWMHBIX IT€PEXO0/IOB.

JLp. Ne2 NnmrocTpupytoT 3TH nepexoabl IpUuMepamH.

HaGmronaroT XuMuyueckuii SKCIEPUMEHT U Oe/larom BBIBOJIBI HA OCHOBE HAOJI0ICHUI
4 IT. p Ne 1 «3HaKOMCTBO C PaGorarot ¢ mabopaTopHbIM 000PYIOBaHUEM U HarpeBaTelbHBIMU MPUOOPAMHU B
1a00paTOPHBIM COOTBETCTBUU C NPaBUJIAMH TEXHUKU O€30M1aCHOCTH.

00opyIoBaHUEM. BrinmonHsA0T mpocTeiiinme MaHUIYISIUN ¢ Ta00paTOPHBIM 000pYIOBAaHUEM: C

[TpaBuna Th npu padote 71a00PAaTOPHBIM IITATUBOM, CO CIUPTOBKOU. ODOPMIISIOT OTUET O IPOEIaHHOM

B KaOMHETE XUMUN pabote

5) duznyueckue sIBJICHUS B [Tap.4 | Paznuuaror ¢u3nyueckrue U XUMUYECKHUE SIBICHUS, YUCThIE BEIIECTBA U CMECH.

XUMUH. Knaccudunupyrot cmecu.

JLp. Ne3-4 [IpuBoAsST mpUMEpHI CMECEN pa3IMYHOTO arperaTHOr0 COCTOSTHUS. Y CTaHABIUBAIOT
MIPUYHUHHO-CIIEICTBEHHBIE CBSI3U MEXKY (PU3UYECKIMH CBOWCTBAMU BEIIECTB CMECH H
crocobaMu ux pazzieneHus. Pa3nnyaroT ux, ONUCHIBAIOT U XapaKTEPU3YIOT
MIPAKTUYECKOE 3HAYCHHE.

6 [T.p.Ne 2 «AHanu3 NOYBBI» PaGoratot ¢ mabopaTopHbIM 000PYIOBaHHEM U HarpeBaTebHBIMU MPUOOPAMH B
COOTBETCTBHH C PABUIIAMHU TEXHHUKH 0€30MacHOCTH. BRITIOIHSIOT pocTenme




puéMbl 0OpaleHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM: BOPOHKOM, (GUIBTPOM,
cnuproBkoii. HabnronaroT 3a cBolicTBaMuU BELIECTB U SBJICHUSAMU, IPOUCXOAALIUMHU C
BemecTBaMu. ONUCHIBAIOT XUMUYECKUN SKCIIEPUMEHT.

JlenaroT BBIBOJBI 10 pE3yJIbTaTaM NPOBEAEHHOTIO IKCIEPUMEHTA

7 ATOMHO- MOJIEKYJISIPHOE [Tap.5 | OOBACHAIOT YTO TAKOE XUMUYECKHM 2JIEMEHT, aTOM, MOJIEKYJIa, aJlFIOTPOIIHs, HOHBI.
yuyeHue. XUMHUECKUe Pa3nnyaroT npocThie U CI0KHBIE BELIECTBA, BELIECTBA MOJIEKYJISIPHOIO U
AJIEMEHTBI HEMOJIEKYJISIPHOTO CTPOCHUS. Ycmarnasnuearom TPUUNHHO-CIIEICTBEHHBIE CBSI3U

MEX/Ty COCTAaBOM MOJICKYJ M CBOMCTBAMHU AJUTOTPOITHBIX MOAM(PHUKAIIUN KUCIOPOA.
DOopMyJIUPYIOT OCHOBHBIE NTOJIOKEHUSI aTOMHO-MOJIEKYJIIPHOTO YYEHHUS

8-9 3HaK1 XUMHUYECKHUX [Tap. 6 | Ha3pIBalOT M 3alKUCHIBAIOT 3HAKH XUMHUYECKHUX JIEMEHTOB. XapaKTEPU3YIOT
3JIEMEHTOB. HH(pOpPMAIIHIO, KOTOPYIO HECYT 3HAKW XUMUYCCKUX IJIEMECHTOB.
[Tepuoanueckas Tadauia OOBACHAIOT TUMOJIOTHYSCKHE Havajla Ha3BaHUH XUMHUYECKUX DJIEMEHTOB U UX
XUMHYECKHUX 3JIEMEHTOB OTJEeNbHBIX IpyHH. ONMUCHIBAIOT CTPYKTYPY TaOMUIIBI XUMUYECKHX dyieMeHToB []. U.
J1. 1. Menneneena. MenneneeBa. Pa3nnyaroT KOpOTKONEPUOIHBIN U JNIMHHONIEPUOIHBIN BapUaHThI
Ilepuonuueckoii cucremsl /1. 1. Menaeneena
10-11 Xumuueckue GopMyIibl [Tap.7 | OTOOpaxkaroT COCTaB BEIIECTB C TIOMOIIBI0 XUMUYECKUX (hopmyi.

Paznuuaror uHaekcsl U ko3ddunpenTsl. HaxonaT OTHOCUTENbHYIO MOJIEKYIISIPHYIO
Maccy BEIIECTBA U MACCOBYIO JOI0 XUMUYECKOT0 IEMEHTA B COEAMHEHUH.
TpancaupyroT nHpopMaIHIO, KOTOPYIO HECYT XUMHUYECKHE (hOpMYJIbI

12-13 BaneHTHOCTE [Tap.8 | OOBACHSIOT YTO TaKO€ BaJIEHTHOCTH. [[IoHMMAIOT OTpa)keHue MOPsJIKa COSTUHEHUS
aTOMOB B MOJIEKYJIaX BEIIECTB IOCPEJICTBOM CTPYKTYPHBIX (hopmyit. YyaTcs
COCTaBJISITH ()OPMYJIBI COSUHEHUH 10 BAJICHTHOCTU U ONPENEISATh BAJICHTHOCTh
JJeMeHTa 1o (hopMyIie ero CoeIMHeHUs

14 XUMHUYECKUE PEAKIUU. [Tap.9 | XapakTepu3yroT XUMHUYECKYIO PEAKLIUIO U €€ YHaCTHUKOB (PEareHThl U MPOAYKThI
JLp. Ne5-7 peakmun). OMUCHIBAIOT MPU3HAKU U YCIIOBUSI TEUCHUSI XUMUUECKHUX PEAKIIUM.
PaznuuaroT ax30TepMuYecKue U dSHA0TepMUYecKre peakiui. COOTHOCAT peakiiuu
TOPEHUS U SK30TEPMHUUECKUE PEAKIUU.

15-16 Xumnueckue ypaHeHus. | Ilap.10 | @opMynupyroT 3aK0H coxpaHeHHs Macchl BemecTB. COCTaBIIAIOT HAa €r0 OCHOBE

JL.p. Ne8-9 XUMHYECKHE ypaBHEeHUA. TpaHCIupyloT MH(OpMaIHIO, KOTOPYIO HECYT XUMUYECKUE
YPaBHEHUs. DKCIIEPUMEHTAIIBHO MOATBEPKAAIOT CIIPAaBEAJINBOCTh 3aKOHA
COXPaHEHHUsI MaCChl BEIIECTB




17-18

Turnbl XUMHYECKUX
peaKiui.
JLp. Ne10-11

[Tap.11

Knaccupunupyor XxuMudeckue peaklivy Mo MpU3HaKy YKcia U COCTaBa PeareHTOB U
MPOYKTOB. XapaKTepU3YIOT POJib KaTAIN3aTOPa B MPOTEKAHUN XUMUYECKOU
peakuuu.HabmoaloT ¥ ONUCHIBAIOT XUMUYECKHM SKCIIEPUMEHT C TOMOIIBIO
PYCCKOTO (POHOTO) SI3bIKA U A3bIKA XUMHUHU

19 [ToBTOpEeHUE 1 O06001Iat0T U CHCTEMAaTU3UPYIOT CBOU 3HAHUS 110 TeMe: «HauanbHble MOHATHS U
0000111eH1E TeMbI 3aKOHBI XUMUWY. [[pUMEHSIOT Ha TTpaKTUKE paHee U3y4eHHBIN MaTepuall, paboTas 1o
«HavaypHbIe TOHATHSA 1 IpyIIaM ¢ 3aJJaHUSIMU Pa3HOTO YPOBHSI CI0XKHOCTH
3aKOHBI XUMHK
20 Kontponbhas pabota Ne 1 «HauanbHble TOHATHS U 3aKOHBI XMMHI)
Ba:xueiinmue npeacraBute/ i Heopranndeckux Bemiect. KosmyecrBenubie oTHomenusi B xumuu (18 1)

21 Bo3nyx u ero cocras [Tap.12 | XapaktepusyroT 00BEMHYIO JOJF0 KOMIIOHEHTA TaKOM MPUPOJIHOM Ta30BOM CMECH,
KaK BO3AYX, U PACCUUTHIBAIOT €€ Mo 00bEMY 3TON cMecH. ONUCHIBAIOT 00BEMHBIN
cocTaB aTMOC(EpHOTO BO3/IyXa U MOHUMAIOT 3HAUYEHHE MTOCTOSTHCTBA 3TOTO COCTaBa
JUISL 310POBbS

22 Kucnopon [Tap.13 | XapakTepu3yrT 030H, KaK aJUIOTPOITHYIO MOIUDHUKAIIIO KUCIOpoaa. OMHUChIBAIOT
(bu3nUecKre U XUMUYECKHE CBOMCTBA, MOTYYCHHE U TPUMEHEHHE KUCIOPO/a C
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHUH.

YcTaHaBnUBalOT MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXY (PU3NUECKHUMH CBONCTBAMU
KHCJIOpOJia U crioco0aMu ero cooupanus. [IpoBoasT, HaOMIOAAIOT U OMMUCHIBAIOT
XUMHYECKHUH SKCIIEPUMEHT 0 MOJTYYEeHUI0, COOUPAHHIO M PACTIO3HABAHHIO
KHCJIOpO/1a C COOJIIOIEHNEM IPAaBUJI TEXHUKH 0€30IaCHOCTH
23 IT. p.Ne3 «[Tonyuenue, PaGoratot ¢ mabopaTopHbIM 000PYIOBaHHEM U HarpeBaTelbHBIMU MPUOOPAMH B
coOupanue u COOTBETCTBHUH C MPABIWJIAMH TEXHUKHU 0€30MacHOCTU. BBIMOTHAIOT npocTeiiime
pacno3HaBaHue puéMbI 00paleHus ¢ 1TabopaTOpPHBIM 000PYyIOBaHUEM: COOMPATH TPUOOP AJs
KHCIIOpO/ia» TOJTy4YEHUS Ta30B, IPOBEPATH €r0 HA TEPMETUYHOCTD U UCIIOIBH30BATh JIJIS TIOJTYUYECHUSI
kucnopoaa. CoouparoT KUCIOPOJ METOAOM BHITECHEHHS BO3yXa U PACIO3HAIOT €To0.
HaGmromaror 3a cBOMCTBaMU BEIIECTB U SIBIICHUSMH, IPOUCXOISIITUMU C
BeecTBaMu. ONUCHIBAIOT XUMUYECKUN SKCIIEPUMEHT C MTOMOIIbI0 €CTECTBEHHOTO
(pyccKOTo UM POJTHOTO) SI3bIKA U A3bIKA XUMHUHU. COCTABIISIIOT OTYET 110 pe3yJbTaTaM
MIPOBEACHHOT0 KCIIEPUMEHTA
24 Oxcupl. ITap.14 | BeigensroT cyliecTBEHHBIE PU3HAKKA OKCHIOB. Jlar0T Ha3BaHUS OKCHUIOB IO UX
JLp. Nel2 tdopmynam. CocTaBisroT GOpMyIIbl OKCHIOB MO UX Ha3BaHUSAM. XapaKTepU3YIOT

TaKUX MPEIACTABUTENCH OKCUJIOB, KaK BOJIA, YIVICKUCIIBIN a3 U HEral€Hasi u3BeCTh




25 Bonopon. ITap.15 | XapakTepusyrT cOCTaB MOJIEKYIbI, (PU3NICCKHUE U XMMUYCCKHUE CBOMCTBA,

JLp. Nel3 MOJIy4YeHUE U MPUMEHEHHUE BOAOPO/Ia. Y CTAHABIMBAIOT MPUYUHHO-CIIEICTBEHHBIC
CBSI3M MEXAY GU3MUYECKUMHU CBOMCTBAMHU U CII0OCOOaMu coOMpaHus BOJOPOIa, MEXKITY
XUMUYECKUMH CBOMCTBAMU U €TI0 IPUMEHEHUEM.

26 IL.p. Ned «Ilonyuenue, Pabotaror c mabopatopHbIM 000pYIOBAaHHEM M HarpeBaTeIbHBIMU IPHOOpPaMH B
cobupanue u COOTBETCTBUU C MPABWIAMH TEXHUKHU 0€30MacHOCTU. BBIMOIHAIOT mpocTeifine
pacno3HaBaHue MpreMbl OOpalleHus ¢ T1abOpaTOpHBIM 000pYyIOBaHUEM: COOMPATh TPUOOp AJs
BOJZIOPO/Ia» MOJIy4YEHUS Ta30B, IPOBEPATH €r0 HA TEPMETUYHOCTD U UCTIOIB30BATH JIJISl TOJIYYCHUS

Bogopoaa. CoOuparoT BOJOPO METOIOM BBHITECHEHHSI BO3/1yXa U PACIIO3HAIOT €Tr0.
HaGmronarot 3a cBOMCTBaMU BEILIECTB U SBJICHUSIMU, TIPOUCXOIAIIMMHU C BEIIECTBAMH.
OnuceIBalOT XUMUYECKHH SKCIIEPUMEHT C MTOMOIIBIO0 €ECTECTBEHHOTO (PYCCKOTO UITH
POJIHOTO) sA3BIKA U s13bIKa XUMUU. COCTABIISIFOT OTYET MO pe3ysIbTaTaM.
27 Kucnotsr. [Tap.16 | AHanmU3UPYIOT COCTaB KHUCJIOT. Pacmo3HaroT KUCIOTHI C MOMOIIBK) HHAWKATOPOB.
JLp. Nel4 XapakTepu3ylOT APEICTABUTENCH KHCIOT: COJISIHY0O M CEpHYK. XapaKTepH3YIOT
PacTBOPUMOCTb COETMHEHUH C MOMOIIBIO TAOIUIBI PACTBOPHUMOCTH.
VYcraHaBnuMBalOT —PUYMHHO-CIIECACTBEHHBIE CBA3M MEKJy CBOMCTBAMHU COJISIHOW W
CEPHOIl KUCJIOT 1 00JIACTSIMU MX TPUMEHEHUSL.
28 Comnu [Tap.17 | XapakTepusylOT COMU KaK MPOAYKTHI 3aMEIICHHS BOJOPOJa B KHUCIOTE Ha METaJl.
3anuchiBatoT GOPMYIIBI CONEH MO BaleHTHOCTU. Ha3piBaroT conu o gopmysam.
Hcnonp3yroT Tabmuily pacTBOPUMOCTU JJIi XapaKTEPUCTHKU CBOWCTB  COJIEH.
[TpoBonsAT pacuérsl no Gpopmyiiam conent
29-30 KomunuectBo BerecTna [Tap.18 | OOBACHSIOT YTO TAKOE KOJIMYECTBO BEIIECTBA, MOJIb, IIOCTOSTHHAS ABOTAIPO,
MOJIsIpHast Macca. PemaroT 3aga4uu ¢ UCTIOJIb30BaHUEM MOHITHI «KOJIUYECTBO
BEIIIECTBA», «MOJISIPHASI MAcCay, «IOCTOSTHHAsT ABOTaIpo
31 Monsipabiii 00BEM [Tap.19 | OOBACHSIOT YTO TaKOE MOJIAPHBIA 00BEM T'a30B, HOpMabHbBIE yCIoBUs. Pemator
ra3000pa3HBIX BEIIECTB 3a/1a4 C UCIOJIb30BAHUEM TTOHSATUN «KOJIMYECTBO BEIIECTBAY, «MOJISIPHASI Macca,
«MOJISIPHBIN 00BbEM Ta30BY, «ITOCTOSIHHAS ABOTAIPO».
32-33 Pacuérer mo xumuueckum | [lap.20 | XapakTepusyroT KOJIUYECTBEHHYIO CTOPOHY XUMHUYECKUX OOBEKTOB U IIPOIECCOB.
YpaBHEHUSM PemaroT 3a7a4n ¢ MCMIOTB30BAHUEM TTOHATHIA «KOJTMYECTBO BEIIECTBAY, «MOJISIPHAs
Macca, «MOJISIPHBIH 00beM Ta30By, «IIOCTOSTHHAsE ABOTaIPO»
34 Bona. OcHOBaHM:. [Tap.21 | OOBSACHSIOT YTO TAaKOE «OCHOBAHUS, «IEJT0UN», KKAU€CTBEHHAS PEAKITHS,

JLp. Nel5

«uHauKaTtopy». Kiaccuduuupyror ocHOBaHUS MO PaCTBOPUMOCTHU B BOJIE.
OnpenensoT MPUHAJICKHOCTH HEOPTAaHMUECKUX BEIIECTB K KJIACCy OCHOBAaHUMU IO




dhopmyne. XapakTepu3yOT CBOWCTBA OTACIBHBIX MPEICTABUTENICH OCHOBAHUH.
Hcnonb3yroT Tabauily pacTBOPUMOCTH JJISL OTIPEACIICHUS] pACTBOPUMOCTH
OCHOBaHUIA.

35 PactBopel. MaccoBas [Tap.22 | OOBACHSIOT YTO TAKOE «MACCOBas JOJSI PACTBOPEHHOTO BEIIECTBAY». Y CTAHABIMBAIOT
JOTIst aHaJIOTuu ¢ 00BEMHOM J0Jei KOMIIOHEHTOB ra30Boi cMecH. PematoT 3a1auu ¢
pPacTBOPEHHOIO BEIIECTBA WCIIOJIH30BAHUEM MOHITHUH «MAcCOBast I0JIs DJIEMEHTA B BEILIECTBEY, «MacCOBast OIS
JL.p. Nel6 pPacTBOPEHHOTO BEIIECTBAY, «00bEMHas JI0JIsl Ta3000pa3HOT0 BEIIECTBA»

36 ITp. Ne 5 PaGoratot ¢ mabopaTopHbIM 000PYIOBAHHEM U HarpeBaTEeIbHBIMU MPUOOPAMH B

«[IpuroroBienue COOTBETCTBHH C MPABUJIAMU TEXHUKH 0€30MaCHOCTHU. BBIMOMHSIOT mpocreiiine

pacTBOPOB COJIEN € UX npueMbl 00paIeHus ¢ 1abopaTOPHBIM 000PYAOBAHUEM: C MEPHBIM IIHIMHIIPOM, C

3aJJaHHOI MaccoBOM BecaMu. HabmroaroT 3a cBOWCTBaMU BEIIECTB U SBICHUSMU, IPOUCXOAAIIIMHE C

TOTIeH» BemecTBaMu. ONHUCHIBAIOT SKCIEPUMEHT € TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH
POJIIHOTO) fA3BIKA U s3bIKAa XUMHH. COCTaBISAIOT OTYETHI IO pe3yIbTaTaM
MIPOBEICHHOTO AKCIIEPUMEHTA

37 O06001IeHne 1 O0600111aI0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUSA 10 TeMe: «Baxkueiiue
cHUCTeMaTH3alKs 3HaHUM MPEICTABUTEIN HEOPTAaHUYECKUX BEIECTB. KOJIMYECTBEHHBIE OTHOLICHHS B XUMHUY.
1o Teme: «Baxknenmme [IpuMeHsIOT Ha IpaKTUKE paHee U3YUEHHbBIN MaTepuall, padoTas 1o rpynmnam ¢
TIpeAcTaBUTCIN 3aJIaHUSIMH Pa3HOTO YPOBHS CJI0XKHOCTH
HEOPTraHNYECKUX
BEIIIECTB.

KonnuecTBeHHbIE
OTHOIICHHUS B XUMHI)
38 KonTponbnas padota Ne2 no teme: «BaxHeilre npeIcTaBuTeIM HEOpraHMYECKux BemiecTB. KonnyecTBeHHbIE OTHOIIEHUS
B XUMUI»
OcHoBHbBIE KJ1acchl Heopraunieckux coequHenui (10 u)
39 Okcupr: [Tap.23 | OOBACHSIOT YTO TaKOE HECOJIEOOPA3YIOIINE OKCHIBI, COJIE00Pa3yIOIINE OKCUIBI,
KIaccupUKanus u OCHOBHBIE OKCH/IbI, KUCJIOTHBIE OKCUBI. XapaKTepU3yIOT 00IINe XUMUYECKHE
CBOMCTBA. CBOMCTBa €OJIE0OPA3YIOUINX OKCUAOB (KUCIOTHBIX U OCHOBHBIX) COCTaBISIOT
JLp. Ne17-18 ypaBHEHMS PEaKIMi C ydacTHeM OKcHI0B. HabmoaaroT U OMUCHIBAIOT peakIiy ¢

Y4acTHEM OKCHJIOB € TIOMOIIbIO €CTECTBEHHOT'O (PYCCKOIO WIIM POJIHOIO) SI3bIKa U
s3pIKa XUMUU. [IpOBOAST ONBITHI, NOATBEPKAAIOIINE XUMHUYECKHE CBOMCTBA OKCHIOB
C cOOJII0ACHUEM NTPABHJI TEXHUKHU 0€30I1aCHOCTH




40 OcHoBaHus: [Tap.24 | CocTaBisiOT ypaBHEHHS peaKIuii ¢ yuacTueM ocHoBaHui. HaOmronaroT u
KiaccuuKanus u OIMCHIBAIOT PEAKIIMU C YUACTUEM KHUCIIOT C ITIOMOLIBIO ECTECTBEHHOI'O (PyCCKOTO MU
CBOMCTBA. POJIIHOTO) fA3BIKA U sA3bIKa XUMHH. [IpOBOJST OMBITHL, MOATBEPKIAIOLINE XUMUYECKIE
JLp. Ne19-21 CBOWCTBA OCHOBAHMI1, C COOJIIOJICHUEM MPABWJI TEXHUKU 0€30I1aCHOCTH
41-42 Kucnotsr. Ux [Tap.25 | XapakTepusyroT o0IIHe XUMHIECKUE CBOMCTBA KUCIOT COCTaBISAIOT YpaBHEHUS
KJaccu(uKauuu u peakiuii ¢ ydactTueM KuciaoT. HabmoqaroT v OuChIBAIOT Peakiiuy ¢ y4yacTueM
XUMHUYECKHUE CBOKCTBA. KHUCIOT. I IpOBOJSAT OMBITHI, MOATBEPKAAOIINE XUMUUECKHE CBOMCTBA KUCIIOT, C
JLp. Ne22-23 COOJIIO/ICHHEM TIPAaBUII TEXHUKU 0€30I1aCHOCTH
43-44 Conu, ux knaccudpukanus | [lap.26 | PaznuyaroT NOHATHS «CPETHUE COIHY, KKUCIBIE COJINY», KOCHOBHBIE COIN.
Y XMMHYECKHE CBOMCTBA. XapakTepusyloT 00IIMe XUMHIECKUE CBOMCTBA colield. COCTaBIIAIOT ypaBHEHUS
JL.p. Ne24-26 peakmuii ¢ ygactrem cojieid. HabmroqaroT U OMMCHIBAIOT PEAKIIUK ¢ YIaCTHEM COJICH C
IIOMOLIBIO ECTECTBEHHOI'O (PYCCKOTO UM POAHOIO) SI3bIKA U sI3bIKa XuMuu. [IpoBoasr
OTIBITHI, TOJITBEPKIAIONINE XUMHUYECKHE CBOMCTBA COJICH ¢ COOMIOACHUEM MTPaBUII
TEXHUKHU 0€3011aCHOCTU
45 ['eneTnueckas cBs3b [Tap.27 | XapakTepu3ylOT MOHATHE «T€HETUUYECKUH psa». NImocTpupyroT reHeTHUECKYIO
MEXy KlaccaMu B3alMOCBS3b MEXK/y BELLIECTBAMMU:
HEOPraHUYECKUX BEILECTB IIPOCTOE BELIECTBO — OKCUJ — TUAPOKCUI — COJIb. 3alIUCHIBAIOT YPaBHEHUS
JL.p. Ne27 peaxiuii, COOTBETCTBYIOLIUX MTOCIIEA0BATEIBLHOCTH («IIEMIOYKE») MPEBPALLIEHUIN
HEOPraHMYECKUX BEIIECTB PA3IIMYHBIX KJIACCOB.
46 [1.p. Ne 6 «Pemenne VYyarca oOpatathcs ¢ 1ab0paTOpHBIM 000PYI0BAaHUEM M HarpeBaTeIbHbIMU
AKCIEPUMEHTAIbHBIX npubopamMy B COOTBETCTBUH € IPABUIIAMHU TEXHUKH 0€30M1aCHOCTH, paclio3HaBaTh
3a1a4» HEKOTOpbIE aHMOHBI M KaTHOHBL. Habiro1at0T cBOMCTBA 3EKTPOIUTOB U
MIPOUCXOJIAIINE C HUMHU siBlIeHHs. HabmoAai0T U ONUCHIBAIOT peakIiK ¢ y4acTHEM
AJEKTPOJIUTOB C MIOMOILBIO €CTECTBEHHOIO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA
XuMHUH. POPMYIMPYIOT BBIBOJIBI 10 PE3YJIbTATAM ITPOBEIEHHOIO dKCIIEPUMEHTA
47 Oo6o06menue u O000mIar0T U CHCTEMAaTH3UPYIOT CBOU 3HAHUS 110 TeMe: «OCHOBHBIE KIIacChl
CUCTEMAaTH3al¥sl 3HAaHUU HEOPraHWYECKUX COeANHEHU». [[pUMEHSIOT HA TPAKTUKE paHEe N3YUEHHbBIN
mo Teme: «OCHOBHBIE MarepHal, paboTas M0 rpyIaM ¢ 3aJJaHUsIMU Pa3HOTO YPOBHS CI0KHOCTU
KJIACChl HEOPTAHUYECKUX
COEJIMHEHUI
48 KonTponbnas padora Ne3 1o teme: «OCHOBHBIE KJIacChl HEOPraHUUECKUX COESTUHEHHI




Iepuoauueckuii 3akon u [lepnoanyeckas cucrema xumudeckux j1eMenToB /. U. MenneneeBa. Ctpoenue aroma (8 4)

49 EcrectBenHnbie [Tap.28 | OOBACHSIOT MPU3HAKH, MO3BOJISIFOIINE OOBEAMHSITH TPYIITBI XUMHUYECKHUX 3JIEMEHTOB
ceMelcTBa B €CTECTBEHHbIE CeMeCcTBa. PacKphIBatOT XUMUYECKUI CMBICH (3TUMOJIOTHIO)
XUMHUYECKHUX Ha3BaHMM €CTECTBEHHBIX CEMENCTB. APIyMEHTHPYIOT OTHOCUTEJIBHOCTh Ha3BaHUS
3JIEMEHTOB. «MHEpTHBIE Ta3bl». OOBIACHSIIOT U4TO Takoe «aMdoTepHbie coeanHenus». Habmogaor
AMbOTEpHOCTD. U OIKCBIBAIOT pEeAKLU. XapaKTepU3yIOT JBOWCTBEHHBIN XapaKTEPE CBOMCTB
JLp. Ne28 aM(}OTEPHBIX OKCUJIOB ¥ TUJIPOKCUIOB. [IpOBOIAT OMBITHI 1O MOTYYCHHUIO U
MOJITBEPKICHUIO0 XUMHUYECKUX CBOMCTB aM(OTEPHBIX OKCHUIIOB U THAPOKCHIOB.
50 OtkpsoiTue . U. [Tap.29 | PasznuyaroT ecTeCTBEHHYIO U UCKYCCTBEHHYIO KJIaCCU(DUKAIIUU.
MenaeneeBbM AprymeHTHpyrOT OTHeceHue [leprnoanueckoro 3akoHa K €CTECTBEHHOU
[lepuonnueckoro 3akoHa knaccupukanud. MoaenupyroT XUMHYECKHE 3aKOHOMEPHOCTH C BbIJICJICHHEM
CYLIECTBEHHBIX XapaKTEPUCTUK 00BEKTa U MPEACTABIEHUEM UX B IPOCTPAHCTBEHHO-
rpaduyecKoil Ui 3HAKOBO-CHUMBOJIMUYECKOHN Gopme
51 OCHOBHBIC CBEACHHS O [Tap.30 | OOBSACHSIOT YTO TAKOE CIIPOTOHY, KHEUTPOHY, «IJIEKTPOHY, «XUMUUYECKUM FJIEMEHTY,
CTPOECHHUH ATOMOB. «MaccoBoi ynciao». ONuCkIBalOT CTPOSHUE sApa aToMa ucnoiib3ys Ilepuoguueckyro
cucremy xummuueckux 3nemenToB Jl. . Menneneesa. [lony4aroT nHpOpMAIIHIO IO
XUMUU U3 Pa3JINYHbIX UCTOYHUKOB, aHAJTU3UPYIOT €€.
52 CrtpoeHne 371eKTPOHHBIX [Tap.31 | OOBACHSAIOT YTO TAKOE IEKTPOHHBIN CIION UM 3HEPTeTUYECKUIl YPOBEHb.
YPOBHE aTOMOB CocTaBirOT CXeMBI paclpeAeIeHus JIEKTPOHOB 10 AJIEKTPOHHBIM CJIOSIM B
XUMHUYECKHX 3JIEMEHTOB ANEKTPOHHON 000JI0UKe
No«Nel-20 B Tabmume /1.
N. Menneneesa.
53 [Iepnonnueckuit 3aK0H [Tap.32 | PackpbIBaloT (U3NYECKUI CMBICI: MOPSIIKOBOIO HOMEpPa XUMUYECKOTO JIEMEHTA,
. . MenneneeBa u HOMeEpa IepHUoJia U HOMEPA IPYIIbI.
CTpOEHHE aToMa OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHSI METANTNYECKUX U HEMETAJUTMUECKUX
CBOMCTB XMMUYECKHX AJIEMEHTOB M UX COCIMHEHHI B IEPHOJaX U rpyImax
54-55 XapakTepucTuka [Tap.33 | XapakTepu3ytoT XMMUYECKHE AJIEMEHThI 1—3-T0 MepHOA0B MO UX MOJO0KEHHUIO B
XUMHUYECKOT0 IEMEHTA [Iepnonnueckoii cucreme xuMudeckux anemeHToB . 1. Mennaeneesa.
Ha OCHOBaHUU €ro ApPryMEHTHPYIOT CBOMCTBA OKCHUJIOB U THJIPOKCHJIOB METAJJIOB U HEMETAJIOB
nonoxenus B [1C IIOCPEJICTBOM YPABHEHUN PeaKkIui
56 3HavyeHue OnpenenstoT UCTOYHUKN XuMHYeckor nHpopmaruu. [lonyyatoT HeoOX0AUMYIO

[lepnonnueckoro 3akoHa

MH()OPMAIIHUIO U3 PA3TUIHBIX ICTOYHUKOB, AHATU3UPYIOT €€, 0(OPMIISIOT




u [lepronnueckon
CHCTEMBI XUMUYCCKHUX
anemenToB /. .
MenaeneeBa

MH(OPMALIMOHHBINA TPOAYKT, IPE3EHTYIOT €ro, BEAyT HAyYHYIO IUCKYCCHIO,
OTCTaWBAIOT CBOIO TOUKY 3PEHUS

Xumuueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (9 u)

57

Nonnag xummueckas
CBSI3b

[Tap.34

OOBACHSIOT YTO TAKOS MOHHAS CBSA3b, HOHBI. XapaKTECPU3YIOT MEXaHU3M
o0OpasoBaHus HOHHOU CBsI3U. COCTaBIIAIOT CXeMbl 00pa30BaHMS HOHHOU CBSI3U.
Hcnonp3ytor 3HakoBOE MojAenupoBanue. OnpeaensitoT TUIT XUMHUYECKON CBS3H 10
dhopmyne BemiecTBa. [IpuBOAAT IpUMEPHI BENIECTB C HOHHOM CBS3BIO.
YcranaBnuBalOT MPUYUHHO-CIICICTBEHHBIC CBSI3M MEXKIY COCTABOM BEIIECTBA U
BUJOM XUMHUYECKOU CBSA3U, MEKy HOHHOM CBSI3bIO U KPUCTAJUIMYECKUM CTPOCHUEM
BEIIECTBA, MKy KPUCTATMYCCKUM CTPOSHUEM BEIIIECTBA U €r0 (PU3NICCKUMHU
CBOMCTBaMH

58

KoBasieHTHas nonspHas
U HENOJIsIpHAs
XUMHUYECKas CBS3b

[Tap.35-
36

OOBACHSIOT YTO TAaKOC KOBAJICHTHAS CBSI3b, BAICHTHOCTh. COCTABIISIOT CXEMBI
00pa3oBaHKs KOBAJICHTHOW HETOJSAPHON XUMHUUYECKON CBSI3U. VCIIONB3yIOT 3HAKOBOE
MojenupoBanre. OnpeAeNsaoT THII XUMHUYSCKOU CBS3H 110 (hOPMYJIEe BEISCTBA.
[IpuBOAST MpUMEpPHI BEIIECTB C KOBAJICHTHOM CBSI3bI0. DJIEKTPOOTPULIATEIILHOCTh

59

Merannuueckas

XUMHUYECKast CBS3b.
JLp. Ne29

[Tap.37

OOBSCHSIOT UTO TAaKOE METAJUIMYECKas CBA3b.

CocTaBisroT cxeMbl 00pa30BaHUsl METANINYECKON XUMHUYECKON CBSI3U.
Hcnonb30BaTh 3HaKOBOE MOJEIUPOBaHKE. XapaKTEPU3YIOT MEXaHU3M 00pa30BaHUs
METAJIJINYECKON CBA3H.

OnpenensitoT T XUMUYECKOH cBsI3u 1o (hopmyrie BeuecTBa. [IpuBoasT npumepbl
BELIECTB C METAJUNINYECKON CBSA3BI0. Y CTAHABIIMBAIOT ITPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXY COCTaBOM BEIIECTBA U BUJOM XMMHUYECKOH CBSI3U, MEXIY
METAJNINYECKON CBA3BI0 U KPUCTAJUINYECKUM CTPOCHUEM BEILIECTBA, MEKIY
KPUCTAIJINYECKHM CTPOCHHUEM BEIIECTBA U €ro GU3NYECKUMHU CBOMCTBAMH.

60

CreneHp OKHUCIECHUSI

[Tap.38

OOBSACHSIOT YTO TAKOE «CTETICHh OKUCIICHHUS, «BAICHTHOCTBY.

CocraBnsaoT ¢GopMynnsl OMHAPHBIX COCIMHEHMM Ha OCHOBE OOIIEro crmocoba uX
Ha3zBaHuii. CpaBHUBAIOT BAJIGHTHOCTh U CTEMIEHb OKUCIICHUs. PacCUNTHIBAIOT CTENIEHU
OKHCJIEHUA 10 (popMynaM XUMUYECKUX COEIMHEHHI




61-62 OxucauTenpHo- [Tap.39 | OOBACHAIOT YTO TaKkOe OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIUH, OKHUCIUTEIb,
BOCCTaHOBUTEIILHBIC BOCCTAHOBUTEIIb, OKHCIICHUE, BOCCTAHOBIICHUE.
peaxkuu Knaccubunupyror  XuMHYeCKHE pEaKIHil M0 NpHU3HAKY «U3MEHEHHE CTeleHe
OKHCIICHHS SJIEMEHTOB.
Onpenenstor OKUCJIUTEIb U BOCCTAaHOBHUTENb, MPOIECCHl OKUCICHHUS U
BOCCTAHOBJICHHSI.
63 O06o0menue n O06006maroT u cucremMaru3upyrot cBou 3HaHus 1Mo Teme: «I13 u IICXDO» u «CtpoeHue
CUCTEMATU3alMs 3HAHUU BemectBa. OBPy. [IpuMeHSIFOT Ha TpakTUKE paHee N3YUEHHBIM MaTepual, padoTas 1o
1o remam: «I13 u IpyIIaM ¢ 3aJJaHUSIMU Pa3HOTO YPOBHSI CIOKHOCTH
[ICX9» n «CtpoeHue
BemiectBa. OBP»
64 [Ipomesxyrounas arrecranus. KoHTponbHas paborta
65-66 [ToBTOpenue. Pemenne Pemarot pacueTHbie 3a/1aun.
pacueTHBIX 3a7a4
67-68 | Pe3epBHOE Bpems




KanengapHo - TeMaTuueckoe miiaHupoBaHue
9 kJacc (2 yaca B He/1eJ10)

Ne [ara Tema ypoka Hom. Buabl yueOHoil 1eATeIbHOCTH
n/n Ilnan \ Dakr 3aaH.
IToBTOpeHue u 0000MIeHNe cBeleHUI 0 Kypcey 8 kiacca. Xumuuyeckue peakuu (5 4)
1 Knaccudukanus [Tap.1 | XapakTepu3yrOT OKCUJIbI, THIPOKCH Bl (OCHOBaHUSA, aM(pOTEepHbIE THIPOKCH/IBI,
HEOPraHUYECKUX KHCJIOPOACO/IePIKaIINe KUCIIOTHI) U COJIM TI0 TUIaHy: COCTaB, criocoObl 00pa3oBaHus
BEILECTB U UX Ha3BaHMM, XapaKTepHbIe CBOICTBA U nonyueHue. Kinaccupuuupyror okcusl,
HOMEHKJIaTypa THIIPOKCUIBI (OCHOBaHMS, aM(pOTEPHBIC THIPOKCHIBI, KHCIOPOACOACPIKAIINE
KHCIIOTBI) U COJIM TIO PA3IMYHBIM MPU3HAKAM. Y4YaTcsl MOJITBEPKIATh
XapaKTEPUCTHUKY OT/EIbHBIX MPEACTABUTENEH KIaCCOB HEOPTAHUYECKUX BELLIECTB
YPaBHEHUSIMH COOTBETCTBYIOLIUX peaKIUil. PAacCKpbIBalOT B3aMOCBS3b MEKIY
KJIaCCAaMHM HEOPTAaHMYECKUX COCTMHEHUMN, KAK TEHETHYECKYIO
2-3 Knaccudukanus [Tap.2 | OOBACHSIOT MOHITUS «XUMUYECKAs PEAKIIMS», «PEAKIIUU COSTUHEHUS», «PEaKIIUN
XUMHUYECKHUX PEaKIUi 1Mo pa3IoXKEeHUs», «peakluu oOMeHay, «Peakluy 3aMELECHUS», «PeaKluu
pa3IMYHBIM OCHOBAHUSIM. HEUTpaNU3alun», «IK30TEPMHUECKUE PEAKLIUNY, «IHIOTEPMUUECKUE PEAKIIUN»,
JLp. Nel-5 «0OpaTUMbIE PEAKIIUNY, «HEOOpaTUMbIE PEAKIINIY», OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUN», «<TOMOTEHHBIE PEAKIINIY, «T€TEPOTE€HHbIE
peaKuum», «KaTAIMTUYECKUE PEeaKLUn», «HEKaTATUTUIECKUE peaKLun»,
«TerI0BoM 3 deKT XuMuueckoil peakuuny». Kiaccudunupyror xumudeckue
peakuuy 1o pa3IuuyHbIM OCHOBAHUSAM. ONpenesstoT OKUCINUTENb U
BOCCTaHOBUTENb, IPOLIECCHI OKUCIEHUSI U BOCCTAHOBIICHHUS.
Habut0/1a10T 1 ONKCHIBAIOT PEAKITMM MEXAY BEIIECTBAMU
4-5 [TonsiTue 0 ckopocTu [Tap.3 (OOBACHSIOT YTO TAKOE «CKOPOCTh XUMHUUECKON peakium». ApryMEeHTUPYIOT BEIOOD

XAMHYECKOW PEaKIUH.
Karamus.
JLp. Ne6-12

€AMHUIL U3MEpPEHUs. Y CTaHABINBAIOT IPUUYNHHO-CIIEICTBEHHBIE CBSA3H BIUSHUS
Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XMMUYECKHX peakiuii. Habmonaror u
OMKCHIBAIOT PEAKIIMN MEXKIY BELIECTBAMH C ITOMOIIBIO PYCCKOTO (POIHOTO) S3bIKa U
S13bIKa XUMHUH. [IpOBOAST ONBITHI, TOATBEPKIAIOLIUE 3aBUCUMOCTD CKOPOCTH
XMMHUYECKOHN peakluy OT pa3INyuHbIX (PaKTOPOB




Xumudeckue peakuuu B pacrsopax (10 v)

6 DNEKTPOAUTHYECKAS [Tap.4 | XapakTepus3yrOT HOHITHS «AJIEKTPOJIUTUUECKAS TUCCOLUALIUSY, «IIIEKTPOIUTHI,
Hucconmanusi. «HEDJIEKTPOJIUTHD?. Y CTAHABIMBAIOT IPUYUHHO-CIICCTBEHHBIE CBA3U MEXKIY
JLp. Nel3 MPUPOJION JIEKTPOJIUTA U CTEIIEHBIO €r0 JIMCCOLUAIIMU. Y CTAaHABJIMBAIOT
MIPUYMHHO-CIEACTBEHHBIE CBSA3H MEXKy TUIIOM XUMUYECKON CBSI3U B AJEKTPOJIUTE
Y MEXaHU3MOM €ro JIUCCOIUAIUU.
7 OCHOBHbBIE TIOJIOKEHUS [Tap.5 | XapakTepusylOT NOHSTHS «CTEMEHb TUCCOIUALIUNY, «CUIBHBIC SJICKTPOJIUTHI»,
TEOpPUHU «cnabble PIEKTPOIUTHI», «KKATUOHBIY, «aHUOHBD», «KUCIOTHD», KOCHOBAHUY,
AIEKTPOIUTUUECKON «comm». COCTaBIISIIOT YpPaBHEHUS AJIEKTPOTUTHUCCKON TUCCOLUAIINUA KUCIIOT,
muccouuanuu (TO/). OCHOBaHMUH U cojied. MiocTpupyroT mpuMepaMu OCHOBHBIE MTOJIOKEHUSI TEOPUU
AJEKTPOJIUTAYECKON JUCCOLMAINK. Pa3nmuyaroT KOMIIOHEHTHI JI0Ka3aTEIbCTB
(Te3uCoB, apryMeHTOB U ()OPMBI TOKA3aTEIbCTBA)
8-9 XUMHUYECKHE cBoiictBa | Ilap.6 XapakTepusyroT 00II1e XUMHUYECKUE CBOMCTBA KUCIIOT C MO3UIUN TEOPUHU
KHCJIOT KaK 3JIEKTPOJIUTOB 3IEKTPOJIUTHYECKON quccounanui. COCTaBIsAIOT MOJIEKYIISIPHbIE, IOJTHBIE U
JL.p. Ne14-23 COKpalI¢HHbIC MOHHBIC YPaBHEHHUS PEAKIINI C y4aCTHEM KHUCIOT. APTyMEHTUPYIOT
BO3MOJKHOCTb ITPOTEKAHUS PEaKLUN C y4aCTUEM KUCJIOT Ha OCHOBE MPAaBUIIA
beproste u psiga akTHBHOCTH MeTaIUTIOB. [IpOBOMIAT OMBITHI, TOATBEPIKIAIOINE
XUMHYECKHE CBOICTBA KUCIIOT, C COOIOICHUEM MIPABHII TEXHUKH 0€30MacHOCTH.
HaGmrogaroT 1 OMUCKHIBAIOT PEAKIMK C YIaCTHEM KUCIIOT C TIOMOIIBIO PYCCKOTO
(poIHOTO) SI3bIKA U SI3BIKA XUMUU
10 Xumuueckne  cpoiictBa | [lap.7 | CocTaBisitoT MOJEKYISIpHBIC, TTOJIHBIE U COKPAIlICHHbIE HOHHBIC YPaBHEHUS
OCHOBaHUI KaK peakinii ¢ ydacTHEM OCHOBAHHUM. APryMEHTHUPYIOT BO3MOKHOCTb IMPOTEKAHUS
DIIEKTPOIUTOB. peakIuil ¢ yyacTeM OCHOBAHMI Ha OCHOBE IIpaBuia beprosute. [IpoBoasT OnbITHI,
UL.p.Ne24-28 MTOATBEPIKIAIOIINE XUMUYECKHE CBOWCTBA OCHOBAHHM, C COOJIFOICHUEM IPABHIT
TEXHUKH Oe30macHOCTH. Habmroar0T 1 ONMHUCHIBAIOT PEAKIIUN C YYACTHEM KHUCIIOT C
TTOMOIIBIO0 PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUU
11 Xumnueckne  cpoiictBa | Ilap.8 | XapakrepusyroT obuine XMMHUYECKHE CBOMCTBA COJIEH C MO3ULIMNA TEOPUU

COJIEN KaK QJICKTPOJIUTOB.
JLp. Ne29-31

AMEKTPONIUTHYECKON qucconuanu. CoCTaBIsAIOT MOJIEKYJIIPHBIE, TIOJIHBIE U
COKpaIllEHHbIC HOHHBIE YPAaBHEHHUS PEAKIMM C y9aCTHUEM COJIEH. APrYMEHTHPYIOT
BO3MOKHOCTB ITPOTEKaHUS PEAKLUN C y4aCTUEM COJIEM Ha OCHOBE IIpaBUia
bepromte. ITpoBOIAT ONBITHI, NOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA COJIEH, €
co0JII0/ICHHEM NPaBWJI TEXHUKU O6e3onacHocTi. Habmo1aloT 1 onuchIBaioT




pE€aKuu C y4aCTUEM COJIEH C ITIOMOIBIO PYCCKOTI'O A3bIKA M A3bIKd XUMUHU

12 [Tonsstue o rugpomuse | Ilap. 9 | YcranaBnuBaroT 3aBUCUMOCTb MEXKAY COCTaBOM COJIM M XapaKTepOM TUApOJIN3a.
coneit AHanu3upyoT Cpeay pacTBOpa COJIM C IOMOIIbIO MHAUKATOPOB. [IporHo3upyror
THUI THJIPOJIM3a COJIM Ha OCHOBE aHAJIN3a ero (popMyIIbI
13 ILp. No 1. Pemienne VYyarcs  oOpamarbcs ¢ J1a0OpaTOpHBIM OOOpPYAOBAaHHMEM M HArpeBaTeIbHBIMU
HKCIIEPUMEHTATBHBIX npubopamMu B COOTBETCTBHH C INpaBWJIAMH TEXHHKH Oe3omacHocTH. HaGmomaroT
3aJa4 1o TeMe CBOMCTBA JJIEKTPOJIUTOB W MPOUCXOAAIIMX C HUMHU sBieHud. HaOmomaror u
«OIIEKTpOIUTUYECKAs ONMCHIBAIOT PEAKLHUU C YYaCTHEM OJJIEKTPOJIUTOB C IIOMOIIBIO ECTECTBEHHOI'O
JTUCCOLIAAITUSY (pycckoro WM pOJHOTO) SI3bIKA M s3bIKa XUMUU. DOPMYIHPYIOT BBIBOABI MO
pe3yJsibTaTaM NPOBEACHHOI0 HKCIEPUMEHTA
14 O06001IeHre ¥ cruCcTeMaTU3alus 3HAHUN 110 TeMe « X MMHUYECKUE PEAKIH B PACTBOPAX AIICKTPOIHUTOBY
15 KonTponbnas padota Ne 1 no reme «XuMHYECKHE PEAKIIMH B pACTBOPAX JIEKTPOIUTOBY
HemeTtasibl 1 ux coequneHus (25 1)
16 OO611ast XapakTeprucTUKa [Tap.10 | OOBsACHSIOT 4TO Takoe HeMeTauibl. CpaBHUBAIOT AJUIOTPOITHBIE BUTOU3MEHEHUS
HEMETAIIJIOB KHCIopoa. PackpbIBaTh MPUYUHBI AJUIOTPONUHU. XapaKTEPU3YIOT XUMUYECKHE
3JIEMEHTBI-HEMETAIIJIBI U IPOCTHIE BELIECTBA-HEMETAJIBI: CTPOCHUE, GU3NYECKUE U
XMUMHYECKHE CBOWCTBA HEMETAIUIOB. OOBSICHAIOT 3aBUCUMOCTb OKUCIUTENILHO-
BOCCTAaHOBUTEJIbHBIX CBOMCTB JIEMEHTOB-HEMETAJNIOB OT UX IOJIOKEHUS B
Ilepuonnyeckoil cucteMe XMMUYECKHX 3JIEMEHTOB
17 Ob6mas [Tap.11 | XapakTepusyroT cTpoeHue, pu3ndeckue 1 XMMHUUECKHUe CBOICTBa, MTOJIy4eHHUE U
XapaKTepUCTHKA IIPUMEHEHHE T'aJIOTeHOB B IJIaHe 00I1ero, 0COOEHHOT0 ¥ €JMHUYHOTO.
anemeHToB VIIA rpymnmbl VYcTaHaBIMBAaKOT NPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMa,
— TaJIOreHOB XUMHUYECKOH CBSI3bI0, TUIIOM KPUCTANTNYECKOM PEIIETKH raJIoreHOB, UX
(U3NIECKUMHU ¥ XUMHYECKIMH CBOWCTBAMH
18 CoenuHeHus ITap.12 | XapakTepu3yoT cocTaB, (U3MYECKHME M XHMHYECKHE CBOMCTBA, NOJY4YeHHE U
TaJIOTEHOB. MPUMEHEHUE COEAMHEHMH TaJOre€HOB C HCIIOJIIb30BAHHEM PYCCKOTo (POIHOrO)
JLp. Ne32 A3bIKa W SI3bIKa XUMHMU. Has3bplBalOT COEAMHEHUS TaJlOreHOB MO QopMmylie Hu

COCTAaBISIIOT (OPMYJBI MO WX HA3BaHHWIO. Y CTaHABIWUBAIOT MPUIUHHO-
CJIEICTBEHHBIE CBSA3M MEXKJY XUMHUYECKOM CBS3bIO, TUIIOM KPHUCTAILUTMYECKOU
pEIIeTKN COeANHEHUN TAIOTEHOB, UX (U3UYECKUMHU U XUMUYECKUMU CBOWCTBAMH.
[IpoBoasaT, HAOMIOAAIOT ©  OMHUCHIBAIOT XUMHUYECKHH  OKCIEPUMEHT  TIO
pacro3HaBaHUIO  TAJOTCHHJI-UOHOB C  COOJIOJIGHWMEM  TPaBWJ  TEXHUKHU
0e30MacHOCTH. BBITONHSAIOT pacyeThl MO0 XUMHUYECKUM (HOpMynaM W ypaBHEHUSM




peaKHHfI, IMPOTCKAIOIIUX C YHAaCTUEM COGI[I/IHCHI/Iﬁ TaJIOrCHOB
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[Lp.Ne 2. «3yuenue
CBOMCTB COJISTHOU
KHACJIOTEDY

Yyarcs oOpam@arbCsi ¢ Ja0OpaTOpHBIM O0OPYJOBaHHMEM U HarpeBaTeIbHBIMU
nmpubopaMu B COOTBETCTBUU C IMpaBWJIaMU TEXHUKU OezomacHoctu. Habmromaror
CBOWMCTBA DJIJIEKTPOJIUTOB W TPOUCXOAAIIMX C HUMHU siBiIeHud. HabOmomaror u
OMMCBHIBAIOT PEAKLIUU C YYACTHEM D3JIEKTPOJUTOB C IOMOLIbIO ECTECTBEHHOI'O
(pycckoro WM pOAHOrO) si3bIKa M sA3bIKa XUMHH. DOPMYTUPYIOT BBIBOJBI I10
pe3ysabpTaTaM IPOBEIEHHOI0 SKCIEPUMEHTA
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OO6m1as xapakTepucTuka
aneMeHToB VI A -
xanbKoreHoB. Cepa

[Tap.13

Jator oO0uIy0 XapakTEepUCTHUKY aToMaM, IMPOCTHIM BEIIECTBAM M COCIMHEHHUSIM
XaJIbKOT'€HOB B 3aBUCUMOCTHM OT HX MojoxkeHus B Ilepuoaudeckoil cucreme.
XapakTepus3yloT CTPOCHHUE, ALIOTPONHs, (PU3UYeCKHe W XUMHUYECCKHE CBOWMCTBA,
MOJIy4YEHUE U IPUMEHEHHUE CEPbl. Y CTAHABIMBAIOT IPUUYMHHO-CIICACTBEHHBIE CBSI3U
MEXy CTPOCHUEM aTOMa, XMMHUYECKOU CBS3BIO, TUTIOM KPUCTAUIMUECKOU PEIIETKH
cepbl, e€ GU3NUECKUMU U XUMUYECKUMHU CBOMCTBAMHU.

21

CepoBoiopost ¥ CyIb(hUIbI

[Tap.14

XapakTepusyloT COCTaB, PU3NYSCKHE H XUMUYSCKHE CBOMCTBA, IMOJIyYCHUE U
MPUMEHEHHE COCTMHEHHUI Cephl B CTCIICHH OKUCJICHHMS -2 C HCIIOJIb30BAaHUEM
pyccKoro (poaHOro) si3bIKa 1 s3bIKa XMMHUH. Ha3bIBaloT coeqMHEHUS CEPhI B
CTeneHu okucaeHus -2 mo ¢popmyse 1 CocTaBistoT GopMyIIbI IO UX HA3BAHUIO.
CoCTaBJISFOT MOJICKYJISIPHBIC M HOHHBIC YPAaBHEHUS PEAKIIHH, XapaKTePU3YIOIIHE
XUMHUYECKHE CBOWCTBA COSTUMHEHUN CEPhI B CTCTICHH OKHCIICHHS -2.

OnuUCBIBAIOT TIPOIECCHI OKUCIICHUS-BOCCTAHOBJICHHSI, ONPEACISIOT OKUCIHTEIh U

BOCCTAaHOBHUTENb M COCTABIISIFOT DJIEKTPOHHBIN 0aiaHC B peaklUaX ¢ y4acTHEM Cepbl

B CTEIIEHN OKUCJICHUS -2.

VYcTaHaBIMBAaIOT —MPUYUHHO-CIICICTBEHHBIC CBSI3M MEXKJIY XUMHUYECKOH CBS3bIO,

THUTIOM KPUCTALTUYCCKOW PEMETKA COCIUHEHUN cephl, UX (QHU3UYECKHMH U

XAMUYECKHUMU CBOHCTBAMH
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Kucnopoaneie coeIMHEHUS
CEepHI.
ULp. Ne33

[Tap.15

3anuchBalOT (OPMYJIbl OKCHJIOB CEpbl, HA3bIBAIOT MX, OMMCHIBAIOT CBOWCTBA Ha
OCHOBE 3HAHHMH O KHUCIIOTHBIX OKCHJaX. XapaKTepU3yIOT COCTaB, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA CEPHOM KHUCJIOTHI KaK DJJIEKTPOJIUTA C HCHOJIb30BAaHUEM
pyccKoro (poAHOro) s3bIKa M si3bIka XUMUU. COCTaBIIAIOT MOJIEKYJISIPHBIE U HIOHHBIE
YpPaBHEHUS PEaKIMil, XapaKTePU3YIOIIUX XUMHUYECKHE CBOWCTBA CEPHOWU KHCIIOTHI.
Pacno3nator  cynbhaT-uoHBl. XapaKTepH3ylOT CBOWCTBA KOHIEHTPHUPOBAHHOM
CEpHOI KUCIIOTHI KaK OKUCIIUTENSI C UCIOJIB30BaHUEM PYCCKOIO (POJHOTO) SI3bIKA U
a3plka  XUMHUHM. COCTaBISIIOT YpPaBHEHHs OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX




peakIuii METOZI0M AJIEKTPOHHOTO OaslaHca. BBIMOIHSIOT pacdéThl M0 XUMHUYECKUM
(dhopMyIilaM U ypaBHEHUSM PEAKIIHiA, TPOTEKAIONIUX C yYACTHEM CEPHOU KHCIIOTHI.
Halmro1ar0T ¥ OMUCHIBAIOT XUMUYECKHIA SKCIIEPUMEHT
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[Lp. No 3. «M3yueHwue
CBOMCTB cepHOM
KHUCJIOTBD»

Yyarcs oOpam@arbcsi ¢ Ja0OpaTOpHBIM O0OPYJOBaHHMEM U HarpeBaTeIbHBIMU
nmpubopaMu B COOTBETCTBUU C IMpaBWJIaMU TEXHUKU Oe3zomacHoctu. Habmronmaror
CBOMCTBA DJIJIEKTPOJIUTOB W TPOUCXOAAIIMX C HHUMH sBIcHHWA. Habmomaror u
OMMCBHIBAIOT PEAKLUUU C YYACTHEM D3JEKTPOJUTOB C IOMOLIbIO E€CTECTBEHHOI'O
(pycckoro Wi pOAHOrO) si3bIKa M s3bIKa XUMHH. DOPMYTUPYIOT BBIBOJBI I10
pe3ysbTaTaM IPOBEIEHHOI0 SKCIEPUMEHTA

24

Oobmas

XapaKTepHUCTHKA
XUMHYECKHX DIIEMEHTOB
VA rpymmsl. A30T

[Tap.16

JlaroT OOIyr0 XapaKTepUCTUKY aToMaM, IPOCTHIM BEIIECTBAM M COCAUHCHHSIM
IMHUKTOTCHOB B 3aBUCHMOCTH OT WX IOJIOKEHHS B Ileproamueckoll cucreme.
XapakTepusyloT CTPOCHHE, (DM3UYCCKHE W XUMHUYCCKHE CBOMCTBA, IOJYUYCHHE U
MPUMEHEHHE a30Ta C HCIIOJIb30BAHUEM PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XMMUHU.
HaspiBator coeguHeHHsl a3oTa 1Mo (OpMylie W COCTaBISIOT (OPMYIBI MO HUX
Ha3BaHMIO. YCTAHABIWBAIOT MPUYUHHO-CIICJCTBEHHBIE CBA3H MEXY CTPOCHHEM
aTOMa U MOJICKYJIbl, BUIOM XUMHUYECKOU CBA3HU, TUIIOM KpHCTaJIJII/I‘ICCKOﬁ peHIéTKI/I
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Ammuak. Coiti aMMOHUS
JLp. Ne34

[Tap. 17

CoctaBistoT GopMysibl IO UX Ha3BaHUAM. 3alUCBHIBAIOT MOJEKYJISIPHbIE M HOHHBIE
YPaBHEHUs PEaKIMi, XapaKTepU3YIOINEe XMMUYECKHE CBOMCTBA aMMHUaKa U COJIeH
aMMOHHA. COCTaBIAIOT YPAaBHEHMSI OKHCINTENBHO- BOCCTAHOBUTENIBHBIX pPEAaKLUN ¢
ydacTHeM aMMHaKa ¢ IOMOIIIbIO 3JIEKTPOHHOT0 OanaHca.

VYcTaHaBIMBAalOT MPUYMHHO-CIIEACTBEHHBIE CBS3M MEXKIY BHJAMH XUMHUYECKHX
CBA3CH, TUIIAMU KPHUCTAUIMYECKUX PEIIETOK aMMHaKa M COJEM aMMOHUS MU HX
(bu3NYeCKUMU U XUMUYECKUMU cBoMcTBaMU. [IpoBOAST, HAOMIOAAIOT U OMMCHIBAIOT
XUMHUYECKUH SKCIIEPUMEHT IO PacloO3HABaHUIO MOHOB aMMOHHUS C COOJIIOJIEHUEM
MIPABUJI TEXHUKU OE€30MaCHOCTH.

BommonHsAOT  pacy€rhl MO XMMHYECKUM (opMyjaM U YpaBHEHUSM peaKlUid,
MIPOTEKAIOIINX C YYaCTUEM aMMHaKa
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[1.p.Ne 4 «Ilonyuenue
aMMHaKa ¥ U3y4CHHE
€ro CBOMCTB»

[TonyyaroT, cobuparoT M pacmo3HalOT amMMmuak. PaboraioT ¢ jgabopaTOpHBIM
000py/I0BaHUEM U HarpeBaTelIbHBIMU MPHUOOpPAMU B COOTBETCTBHM C IpaBHIAMU
TEeXHUKU Oe3omacHocTH. Habmro#aoT M ONMUCHIBAIOT XUMHUYECKUI HSKCHEPUMEHT C
MTOMOIIBIO0 PYCCKOTO (POHOTO) S3bIKA U S3bIKa XUMUU. DOPMYIHUPYIOT BBIBOJIBI IO
pe3yabTaTaM IpoBeeHHOro sKcnepuMenTa. COTpyJHUYAIOT B Ipoliecce yueOHOTo




B3aMMOJICHCTBUS NpU padoTe B rpynmnax
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Kucnoponnsie
COETMHEHUS a30Ta.
JLp. Ne35

ITap.18

3anuchIBAIOT PEaKIMi, XapaKTEPU3YIOLIUE XUMUYECKUE CBOMCTBA OKCUJIOB
a30Ta. Y CTaHABIMBAIOT MPUYUHHO-CIIEJCTBEHHBIE CBA3U MEXAY BUJIOM
XMMHYECKOM CBSI3H, TUIIOM KPUCTALNIMYECKON PEMIETKA OKCUIOB a30Ta U UX
(bU3MYECKUMHU U XUMUYECKUMU CBOMCTBAMU. XapaKTEPU3YyIOT COCTaB, (pU3nuecKue
Y XMMHYECKHE CBOMCTBA a30THOM KUCJIOTBI KaK 3JIEKTPOJIUTA, IPUMEHEHHE C
HCIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XMMHUH.

3anuchIBalOT MOJICKYJISIPHBIC U MOHHBIC YPABHEHUS PEAKIIUI, XapaKTePU3YIOIINe
XUMHUYECKHE CBOICTBA a30THOM KUCIOTHI Kak 3ekTponuta.[IpoBoasT, Habmonator
Y OIHCHIBAIOT XUMUYECKHI IKCIIEPUMEHT, XapaKTepU3yIOLIMKA CBOMCTBA a30THOU
KHCIIOTHI KaK 3JIEKTPOJIUTA, C COOIOICHIEM MPaBU TEXHUKU 0€30M1aCHOCTH.
XapakTepu3yrT a30THYIO KUCJIOTY KaK OKUCIUTEIh. COCTaBISIOT ypaBHEHHS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM, XapaKTEPU3YIOLIUX XUMHUUECKUE
CBOMCTBA a30THOM KUCIIOTHI KaK OKHUCIIUTEIs, C IIOMOIIBIO AJIEKTPOHHOTO OaJiaHca.
[IpoBoasT, HAOMIOAAIOT U ONHUCHIBAIOT XUMHUYECKUN IKCIIEPUMEHT,
XapaKTEePU3YIOUIUI CBONCTBA a30THOM KUCIOTHI KAK OKUCIUTEIS, C COOJIIOICHHEM
MIpaBWJI TEXHUKHU 0€30MacHOCTH
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®ocdop u ero
COCIUHEHMUS.
JLp. Ne36

[Tap.19

XapakTepu3yloT CTpPOEHHE, AJUIOTPOIHUIO, (pU3MYecKHe M XMMHUYECKHe CBOWCTBa,
MoJIy4eHue U IpuMeHeHue ¢pocdopa ¢ UCIOIb30BAaHUEM PYCCKOI0 (POAHOIO) S3bIKa
U SI3bIKa XUMHH.

CaMoCTOSATEIbHO ONUCHIBAIOT cBOWcTBa OKcuJ (ocdopa(V) Kak KHCIOTHOTO
OKCHJIa U CBOMCTBA OPTOPOCHOPHONH KHCIOTHI.

[IpoBoasT, HaONIIOAIOT U ONMHUCHIBAIOT XUMUYECKUH 3KCIEPUMEHT C COOIIOACHUEM
IIPaBUJI TEXHUKH Oe3omacHOCTH. PacnosHatoT gochaT-uoHbl
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Oo6mas
XapaKTepUCTHKA
anemMeHToB [V A-
TPYIIIBL. YTIEPOL.

[Tap.20

JlatoT oOuIyr0 XapakTEepHCTHKY aToMaM, MPOCTHIM BEUIECTBAM U COEIUHEHUSIM
aneMeHToB IV A- rpynmsl B 3aBUCUMOCTH OT MX moJyiokeHus B Ilepuogmueckoit
cucteMe. XapaKTepu3ylT CTPOCHHUE, aJUIOTPOINHI0, (PU3UYECKHEe W XHUMHUYECKHE
CBOWCTBa, IOJIyueHHE M TNPUMEHEHHE aMOp(HOro yriepoja U €ro COpToB C
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHUH.

CpaBHMBAIOT CTPOECHHE U CBOMCTBA antMa3a 1 rpaduta. ONUCHIBAIOT OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE CBOWCTBA yriiepoa




31 Kucnopoausie ITap.21 | XapaktepusyrT cocTaB, PU3NUECKHE U XUMUYECKHE CBOMCTBA, IMOJTyYeHUE U
COCIMHEHUS yriiepoja. MIPUMEHEHHUE OKCHUJIOB YTIIEepo/ia C UCIOJIb30BAHUEM PYCCKOTO SI3bIKA U SI3bIKA
JLp. Ne37 XUMHUHU. XapaKTePU3YIOT COCTaB, (PU3NICCKUE U XMMUYCCKHNE CBOMCTBA, TTOJIYICHUE
U IPUMEHEHHE YTOJbHON KUCIIOTHI U €€ cosieil. MIuTtocTpupyoT 3aBUCUMOCTD
CBOMCTB COJICH YrOJBLHOM KUCIOTHI OT X cocTaBa. [IpoBoasT, HaOMIOAAI0T U
OIMMCHIBAIOT XUMHUYECKUN IKCIIEPUMEHT C COOJIIOICHUEM TIPABUIT TEXHUKU
6e3omacHocTH. Pacrio3znator kapOoHaAT-UOH. BBIMONHAIOT pacuéThl Mo
XUMHYECKUM (hOpMyITaM U ypaBHEHUSIM PEAKIIH, TPOTEKAIIINX C YIaCTHEM
COEIMHEHUH yriepoaa
32 ILp. Ne 5. «llonyuenue [Tonygaror, cobuparoT U pacrmo3HAIOT YIJICKUCIbIN Ta3. HaGmomaroT 1 onmuchIBalOT
YTJIEKHUCIIOTO ra3a u XUMHYECKHI SKCIEPUMEHT C MOMOIIbI0 PYCCKOro (POJHOTO) si3bIKa M S3bIKA
M3Yy4YEHUE €r0 CBONUCTBY» xuMur. QOpMYJIHPYIOT BBIBOJIBI 10 PE3YJIbTaTaM MPOBEICHHOTO IKCIIEPUMEHTA.
CoTpyIHHYAIOT B Mpollecce yueOHOro B3auMOJIeHCTBUS IpU paboTe B rpymnmnax
33 YreBo10posl [Tap.22 | XapakTepus3yloT OCOOCHHOCTH COCTaBa W CBOWCTB OpPraHUYECKUX COCIUHEHUM.
Paznuuaror npenenbHble W HeENpeAelbHble yriaeBojopoabl. HaspiBaror
3amuchBalOT  (Gopmyiasl  (MOJIGKYJISIpPHBIE W CTPYKTYPHBIE)  BaKHEHIITNX
MpeACTaBUTENe yriaeBoaopoaoB. [IpennaraloT 3KCIEpUMEHT MO PacClO3HABAHUIO
COCIMHEHUI HempenenbHoro crpoeHus. HabmomaroT 3a X0JA0M XUMHYECKOTO
JKCIIEPUMEHTAa, OIMKCHIBATh €ro M JielaTh BBIBOABI HAa OCHOBE HAOIIOJCHHIA.
OUKCUPYIOT pe3yabTaThl IKCIIEPUMEHTA C MOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA, a
TaK)Ke C MOMOIIBI0 XUMUYECKUX (OPMYI U ypaBHEHUH.
34 Kucnopoacoaepxaniue [Tap.23 | XapakTepu3yloT CIHUPTHI, KaK KUCIOPOJCOACPKAIINE OPIraHUYECKUE COCIUHEHUS.
OpTraHUYECKHE KnaccuguuupyroT cniupThl 10 aTOMHOCTH.
COETMHEHUS HaspiBatoT mpezacraBuTeneil 0JHO- U TPEXATOMHBIX CIUPTOB W 3alHUCBHIBAIOT W3
(hopMyIIbI.
XapakTepu3yrloT KUCIOThI, KaK KUCIOPOACOAEPKAIINE OPTaHUYECKUE COEUHEHUSI.
HaswBatoT mpepctaBuTeNel MpeaeIbHBIX U HEMPEASTbHBIX KapOOHOBBIX KUCIOT U
3aMMCHIBAIOT U3 (HOPMYIIBL.
35 KpemHwnii u ero [Tap.24 | XapakTepu3yoT CTPOEHHE aTOMOB M KpPHUCTaNIOB, (DU3MUECKHE U XUMHYECKHE

COEIMHEHUSI.
JLp. Ne38

CBOIWCTBA, IOJYYECHHE M NPUMEHEHUE KPEMHHUS C UCIOJIb30BAHUEM PYCCKOIO
(pomHOTO) SI3bIKA U S3BIKA XUMHH.
YcraHaBIMBalOT NPUYUHHO-CIIEICTBEHHBIE CBSI3H MEXIY CTPOCHHEM aTOMa, BUJIOM




XMMHYECKOM  CBSI3M, THUIOM KPHUCTAJUIMYECKOM PEHIETKM  KPEMHHS, €ro
(U3UYECKUMH M XMMHYCCKMMH CBOWMCTBAMH. BBINONHSIOT  pacdy€Thl IO
XUMUYECKUM (GOopMyjaM M YPaBHCHHUSIM DPEAaKIHA, MPOTEKAMIIMX C YYacTHEM
KPEMHHS M €r0 COCJAMHCHHUI. XapaKTEePU3YIOT COCTaB, (DU3UYCCKUE U XUMHUUYCCKUC
CBOMCTBA, MOJIYyYEHHE M MPUMEHEHHE COCAMHEHUM KPEMHHS C HCIOJIb30BAaHUEM
pyccKoro (poaHOTo) si3bIKa M si3blka XUMHH. CpaBHUBAIOT JMOKCHUJIBI YIJIEpOJa U
KkpeMHUs. ONUCHIBAIOT BOXKHEHIIIME TUIBI NPUPOAHBIX COCIUHEHUN KPEMHHUS Kak
OCHOBHOTO 3JIEMEHTa JTUTOC(hephl. Pacio3HAIOT CHITMKAT-NOH

36 CunukatHas [Tap.25 | XapakTepus3yroT CUIMKATHYIO IPOMBIIIIEHHOCTh U €€ OCHOBHYIO MTPOIYKIIHIO.
MPOMBIIIICHHOCTh YCTaHaBIMBAIOT aHATIOTHH MEXIY PAa3IMYHBIMUA OTPACIISIMHA CHITHKATHON
MIPOMBIIIJICHHOCTH
37 [Toyuenne HemetaioB | [lap.26 | OnUCHIBaIOT HAXOXKACHUE HEMETAIUIOB B IIPUPOJIC. XapaKTEPU3YIOT (HPAKIIHMOHHYIO
MIEPETOHKY KUAKOTO BO3/IyXa KaK COBOKYITHOCTh (PU3UYECKUX MPOLIECCOB.
ApPTYMEHTHPYIOT OTHECCHHE aKTHBHBIX HEMETAJLIOB K OKUCIIUTEIIBHO-
BOCCTaHOBUTEIBHBIM IIPOIECCAM
38 [TomyueHue BaxKHEUITUX [Tap.27 | XapakTepusyroT XUMU3M, ChIPBE, alaparypy, HAy4HbIE IPUHIUIBL U TPOAYKIIUIO
XHUMHYECKUX COSAMHCHUN TIPOU3BOJICTBA CEPHOM KUCIOTHI. CpaBHUBAIOT IPOU3BOJICTBO CEPHON KHUCIOTHI C
MIPOU3BOJICTBOM aMMHUaKa
39 O6001IEeHNE TIO TEME [TpoBOAST OlIEHKY COOCTBEHHBIX TOCTHKEHHM B YCBOCHUH TEMBI.
HemeTamisl 1 ux KoppektupyoT CcBOM 3HaHHSI B COOTBETCTBHU C IUTAHUPYEMBIM PE3yJIbTATOM.
COETUHEHUS [TonydaroT XUMHUYECKYIO UH(DOPMALIMK U3 Pa3IMYHBIX UCTOUYHUKOB. [IpeacraBsior
uHpopmanuio 1o TeMe «Hemeraue» B BHJIE TaOJIHII, CXEM, OITOPHOTO KOHCIIEKTA,
B TOM 4ucIe ¢ npuMeHenueM cpeacts MKT
40 KonTpomnpHas pabora Ne 2 nmo reme «HemeTauibl 1 UX COSMHEHHUSI
MeTasibl 1 X coequHeHus (16 1)
41 OO01mas XxapakTepucTHKa [Tap.28 | OOBACHAIOT YTO Takoe MeTaibl. Pa3nuyaroT ¢GopMbI CYIIECTBOBAHUS METAIUIOB:

MCTaJIIIOB

3JICMCHTHBI N HpOCTBIe BCIIICCTBA.

XapakTepu3ylT XUMHUYECKHE DJEMEHTBhI-METa/UIbl MO0 WX IOJOKEHUIO B
[Tepuonuueckoit cucreme JI. WM. MenneneeBa. IIpornosupyror CBONCTBA
HE3HAKOMBIX METAJUIOB MO MoJiokeHHto B Ilepuoanueckoil cucreMe XUMHUYECKHUX
saneMeHToB [[. V1. MenneneeBa. YCTaHaBIMBAIOT NPUYMHHO-CIEICTBEHHBIE CBSI3HU




MEXIy CTPOCHHEM aTOMa, BUIOM XUMHUYECKOW CBS3M, TUIIOM KPHUCTAUINYECKOU
PELIETKY METAJJIOB — MPOCTHIX BEIIECTB U UX COEAUHEHHI

42

O01I1MEe XUMAYECKUE
CBOIICTBA METAJLJIOB.
UL.p.Ne39

[Tap.29

OOBACHSIOT UTO TAKOE PsAJl AKTUBHOCTH METAILIOB. [IpuMenstoT ero s
XapaKTePUCTUKU XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB-METAIOB. O000IIat0T
CHUCTEMY XUMHYECKUX CBOMCTB METAJIJIOB KaK «BOCCTAHOBUTEIBHBIE CBOMCTBAY.
CocCTaBIsIOT MOJIEKYJISIPHBIC YPABHEHUS PEAKIIMM, XapaKTePU3YIOLIUX XUMHUUECKUE
CBOICTBA METAJUIOB B CBETE YUEHHUS 00 OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
rpoiieccax, a peakiuu ¢ y4aCTUEM AJIEKTPOIUTOB, IPEACTABIIATH TAKKE U B
HOHHOM BuUe.HaOIro1ar0T M ONMKUCHIBAOT PEAKIIUN MEXIYy BEIIECTBAMH C
TTOMOIIBIO PYCCKOTO (POJHOTO) S3BIKA U SI3bIKa XUMHH. CaMOCTOSTEILHO ITPOBOIST
OTIBITHI, MOJITBEPKAAFOIINE XUMHUESCKIE CBOMCTBA METAILIOB C COOJIIOICHUEM
IIpaBWJI TEXHUKHU 0€3011aCHOCTHU

43-44

OO61as XxapakTepuCcTHKa
[ICJIOYHBIX METAJIOB.

[Tap.30

OOBACHSAIOT STUMOJIOTHIO Ha3BaHMS TPYIIIBI «IIEJTOYHbIE METAILIbDY. JatoT 00mIyro
XapaKTEPUCTUKY LICJTOYHBIM METajulaM [0 MX NOoJIOKEeHHI0 B llepmoamueckoi
cucTreMe xuMmudeckux saeMenToB /1. M. Menaeneena.

XapakTepusyloT CTpoeHue, (H3MYECKHEe M XHMHYCCKHE CBOMCTBA ICIOYHBIX
METAJIJIOB B CBETE OOIIEr0, 0OCOOSHHOTO B € JUHUYHOTO.

[Ipencka3piBatoT Gu3MUECKHE W XUMHUUYECKHE CBONCTBA OKCHIOB U THAPOKCHUJIOB
IIEJIOYHBIX METAJUIOB HAa OCHOBE HMX COCTaBa M CTPOCHUS W TOATBEPXKAATh
MPOTHO3bl YPAaBHEHUSIMU COOTBETCTBYIOIIMX peakiui. [IpoBomar pacu€rel 1o
XUMHYECKUM (QOopMyJaM U ypaBHEHUSM peakui, MPOTEKAIOUINX C Yy4acTUEM
MIEJTOYHBIX METAJUIOB U X COSIMHEHUH

45-46

OO01as XxapakTepuCcTHKa
IMICJIOYHO3EMCIIBHBIX
METaJJIOB.

UL.p.Ne40

ITap.31

XapakTepu3yloT CTpoeHHEe, (HU3MUECKHe U XMMHUYECKHE CBOMCTBA IIEIOYHO-
3eMENbHBIX METAJUIOB B CBeTe 00Iero, oOco0€HHOrO0 W €AMHUYHOIO.
[Ipencka3piBaoT (GU3MUECKUE M XUMHUYECKHE CBOWCTBA OKCHJOB M THAPOKCHIIOB
MetaiioB |IA rpynmbel Ha OCHOBE HMX COCTaBa U CTPOEHHUS U IOATBEPHKIAIOT
IIPOTHO3bl YPAaBHEHUSIMU COOTBETCTBYIOLIUX PEAKLIUH.

[IpoBoasT pacu€rbl Mo XUMHYECKUM GopMylaM U YpaBHEHHSIM peakUui,
MIPOTEKAIOIINX C YYaCTHUEM ILEJTOYHBIX METAJUIOB U UX COEIMHEHUN

47

JKEcTKOCTL BOABI U

CIocoObl €€ yCTpaHeHus

ITap.32

OOBACHSIOT UTO TAKOE «OKECTKOCTh BOJB». Pa3nmuyaioT BpeMEHHYIO U MIOCTOSHHYIO
XKecTKocTh BoJibl. [IpemnaraioT ciocoObl ycTpaHeHUs KeCTKOCTH Boabl. [IpoBozsT,




HaOIIOJAI0T W OIKCHIBAIOT XUMHUYECKHH SKCIIEPUMEHT, C COOJIFOJCHHEM IPaBHII
TEXHUKHA 0€30MMaCHOCTH

48 IT.p.Ne 6. «XKecTkocTh [Tonyyaror, cOOMpAarOT M pACIO3HAIOT  yIJACKHCHbIH Ta3. OOpamaircs ¢
BOJIbI U CITOCOOBI €€ J1a00paTOPHBIM 00OPYIOBAHUEM M HArpeBaTeIbHBIMU IMPUOOpPaAMU B COOTBETCTBUU
YCTpaHEHUS C mpaBUJaMH TEXHUKU Oe3omacHocTH. HaOirolaloT M OMHMCHIBAIOT XUMHYECKUN
IKCIIEPUMEHT C TIIOMOIIBIO PYCCKOTO (POJHOr0) S3bIKA U  S3bIKA XHWMHH.
@OopMyTUPYIOT BBIBOABI IO  pe3ylibTaTaM MPOBEIECHHOTO  AKCIEPHMEHTA.
CoTpyaHUYAIOT B MPOIECCE y4eOHOTO B3aMMOJICHCTBHS IIPH pabOTe B IPyINax

49 AJIFOMUHUM U €70 [Tap.33 | XapaktepusyloT altOMHUHUK 1O ero mnosioxeHuto B [lepmoanueckoid cucreme

COCITMHCHHS xumMuyeckux anemeHToB J{. M. MenaeneeBa. OnUCHIBaIOT CTpOCHHE, (DU3NUECKUE U
XUMHUYECKHE CBOHCTBA QIIOMHHHS, IOATBEPXKAas WX COOTBETCTBYIOIIUMHU
ypaBHeHUsIMH peakiuid. OOBICHSIIOT JBOWCTBEHHBIM XapaKTep XHUMHYECKHX
CBOWMCTB OKCHJIa M TUAPOKCHUIA ATFOMUHUSI.

50-51 DKene3o u ero coenuuenus | Ilap.34 | XapakTepu3yloT TNOJOXKEHHE keine3a B Ilepuomnyueckoil cHCTEeMEe XHMHYECKHX
UL.p.No41-42 snementoB JI. WM. MenneneeBa, ocoOeHHOCTH cTpoeHus atoma. OIUCHIBAIOT

¢u3myeckue M XMMHYECKHME  CBOMCTBAa  JKelle3a,  IOATBEpXKIas  HX
COOTBETCTBYIOIIUMH  ypaBHEHUsSMHU peaknuid. OOBICHIIOT HAIUYHE JIBYX
TEeHETUYECKUX PSJIOB COCTUHEHHI jKene3a Fe’+ u Fe** . VYcranaemmsaror
3aBUCHUMOCTH 00JIaCTe MPUMEHEHUS JKeJie3a U €ro CIUIaBOB OT CBOMCTB. [IpoBoasT
pacuéThl O XUMHUYECKUM (QopMyJaM U YpaBHEHHUSM pEakIui, MPOTEKAIOIUX C
YYaCTHEM JKeJie3a U €r0 COEAMHEHHIA.

52 [T.p. Ne 7 «Pemmenue DKCIepUMEHTAIBHO HCCIENYIOT CBOMCTBA METAUIOB M WX COEIWHEHUH, pelaTh
DKCIIEPUMEHTATBHBIX IKCTIIEPUMEHTAIIbHBIE 3a/laud 1o TeMe «Metamely. PabotaroT ¢ abopatopHbIM
3ajad Mo TeMe 000Opy/IOBaHHMEM U HarpeBaTelbHBIMU MPUOOpPaMU B COOTBETCTBHH C MpaBHIAMU
MeTaminy TEXHUKU Oe3zomacHocTd. HaOmrogaroT cBOWMCTBAa METAIIOB M HMX COEAUHEHHH U

SBIICHUW, TPOUCXOAAMUX ¢ HUMH. OMNUCHIBAIOT  XUMHUYECKUI OKCIIEPUMEHT.
DopMYTUPYIOT BBIBOJIBI 110 PE3yJIBTaTaM IMPOBEJICHHOTO IKCIIEPHUMEHTA.
53 Koppo3uss mertamioB u | [lap.35 | OOBACHSIOT YTO Takoe KOppo3usl. PaznuyaroT XUMHUYECKYIO U 3JIEKTPOXUMHUYECKYIO

CIOCOOBI 3aIMTEI OT HES

Koppo3uu. WILTIOCTpUPYIOT TMOHATHS «KOPPO3UA», «XUMHUYECKAs KOPPO3USI»,
«ONEKTPOXUMHUYECKAsT KOPPO3HI» MpUMEpaMHu. XapaKTEPU3YIOT CIOCOOBI 3aIUTHI
METaJUIOB OT KOPPO3UHU




54-55

MeTaisl B ipupoze.
[TonsTHE O METAILITYprUn

[Tap.36

Knaccupunupyror ¢hpopMbl IpUPOJHBIX COSAMHEHUN METAIIJIOB.

XapakTepus3yloT OO0mMe CrnocoObl TMOMYYSHHS METAUIOB: IMHPO-, THIAPO- H
ANEeKTpoMeTaLTYypruu. KOHKpEeTH3UPYIOT 3TH CIIOCOOBI MPUMEPAMU U YPAaBHEHUSIMHU
peakiuii C COCTaBIEHUEM AJIEKTPOHHOTrO OajaHca.

OnuckIBalOT TOMEHHBIN MPOIIECC U AIIEKTPOIUTUIECKOE TOTyYEeHUE METAJUIOB.
Paznnyarot 4épHbIe U IIBETHBIE METAJUIBI, YyTYHBI U CTAIIU

56 O6001IeHNEe 3HAHU 10 O06001Iar0T ¥ CHCTEMAaTU3UPYIOT CBOU 3HAHMS 10 Teme: «Metamnsy. [Ipumensior
reme «MeTauibi» Ha MPaKTHKE paHee U3yuyeHHBIH MaTepuai, padoTas 1o rpymaMm ¢ 3a1aHUsIMH
Pa3HOTrO YPOBHS CIIOAKHOCTH
57 KoHntposbHas pabora Ne3 o teme «MeTauby
XuMHS M OKpYy:Kawmas cpeaa (2 4)
58 XUMHUYECKUN coctaB | Ilap.37 | HuTerpupyroT cBeacHHs IO GU3NUECKON reorpaduu B 3HAHUS O XUMHUYECKOU
[JIaHEThl 3eMJIS. OpraHM3alMY IJIaHEThl. XapaKTepU3yI0T XUMUYECKUI COCTaB Ie0JIOTUYECKUX
JL.p. Ne43 obosiouek 3emun. Pa3nnyaroT MUHEpabl M TOPHBIE TOPOJIBI, B TOM YHCIE U PYAbI
59 Oxpana [Tap.38 | XapakTepus3ylOT HCTOUYHUKH XHUMHYECKOTO 3arpsi3HEHHUS OKPYXKAIOIIEH Cpebl.
OKpY’KaroIlen Cpeibl OT OnuceIBalOT 1100aNBHBIE YKOJIOTHMUYECKHE MPOOIEMBbl YEJIOBEUECTBA, CBSI3AHHBIE C
XMMHYECKOTO XUMHUYECKUM 3arps3HeHueM. llpeiaraioT nmyTM MUHUMHU3ALUU  BO3JAEHUCTBUS
3arpsA3HEHUS XMMHMYECKOTO 3arpsA3HEHHs Ha OKpyXawomywo cpeny. IlpuBomsatr npumepsl
MEXIYHApOAHOIO COTPYJIHUYECTBA B OOJACTH OXpaHbl OKpYXaroulel cpeabl OT
XUMHYECKOT0 3arpsi3HEHUS
O06001meHHe 3HAHUI 10 XMMHUH 32 KypC OCHOBHOM mKo.bL. [Togroroka k OCHOBHOMY rocyiapcTBeHHOMY IK3aMeHY
(019) (79)
60 Bemecrsa [Tap.39 | [IpencraBnstor undopmanuto no teme «lleproguyeckuii 3akon u Ilepuognueckas
cucrema JI. . MeHnzeneeBa B CBETe TEOPUHU CTPOCHHUS aTOMa» B BHUJE TaOJMII,
CXEeM, OIOpPHOTO KOHCHIEKTa, B TOM uyucie ¢ npuMmeHeHuem cpeacrs HKT.
BeimonHAoT TectoBble 3amaHus 1o Teme. [IpencTaBisioT nHGOpMAIMIO 10 TEME
«Buapl XMMHUYECKUX CBsI3ed M THUIBI KPUCTAUIMYECKUX pemIETOK. B3anmocsssb
CTPOEHUS M CBOIMCTB BEIIECTB)» B BUE TaOJIHII, CXEM, ONOPHOT'O KOHCIEKTa
61 XVMHAYECKHNE pEeaKIUU [Tap.40 | IIpeacraBnstor uHpopmanuio o reme «Kiaccupukanuss XMMUIECKUX PEAKIIUM 110

pa3nu4HbIM npu3HakaMm. CKOpOCTh XMMUYECKUX PEaKIfil» B BUJE TaOJIUL, CXEM,
OTOPHOTO KOHCIIEKTAa, B TOM 4nciie ¢ npumeHenneM cpeacts UKT. Bemonnsror
TECTOBBIE 3aJaHMsI 110 TeMe. XapakTepus3yroT OBP, okucnurens 1 BOCCTaHOBHT.




62-63

(OCcHOBEI
HEOpraHM4YeCcKoi
XUMUU

[Tap.41

XapakTtepuszyloT oOmue, OCOOCHHBICE W WHAMBUAYaJbHBIC CBOWCTBA KHCJIOT,
OCHOBaHMH, COJIeM B CBETE€ TEOPUU DIEKTPOJUTHUECCKOW JUCCOLIMALIMH.
ApPryMEHTHPYIOT BO3MOKHOCTh TPOTEKAHHS XHMHUYECKHX PEaKIHid B pacTBOpax
INEKTPONIUTAX MCXOAs u3 ycnoBuid. Kimaccudunupyror HeopraHu4ecKkue BEIecTBa
10 COCTaBy W cBoicTBaM. [IpUBOIAT NpUMEphl NPEACTABUTENICH KOHKPETHBIX
KJIACCOB U TPYII HEOPTraHUYECKUX BEILIECTB

64 [ToBTOpEHUE 1 BBIMOTHSIOT TECTHI M YIPa)XHEHHS, PELIaloT 33/1a4H 110 TEME.
0000IIIEHHE 110 TEME. [TpoBoAAT OlLIEHKY COOCTBEHHBIX JOCTHIKCHHUI B YCBOCHHH TEMBI.
[ToaroroBka K KoppekTupyoT cBoM 3HaHHS B COOTBETCTBHH C IUIAHUPYEMBIM PE3YJIbTATOM
KOHTPOJIbHOM paboTe

65 [Ipomexxyrounast arrecranusi. KontponbHas padoTa

66 AHaim3 KOHTPoJIbHOH paboTsl. [lofBeeHre UToroB roua.

67-68 PesepBHOE BpeMms




