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IInanupyemMble pe3yJibTaThbl 0CBOCHHS Y4eOHOI0 MpeaAMeTa

JIMYHOCTHBIE pe3yJbTaThbl oﬁyqe}mﬂ:

— 3HAHUe U NOHUMAHUe: OCHOBHBIX UCTOPHUUECKUX COOBITUH, CBS3aHHBIX C PA3BUTHEM XUMUU; TOCTHKEHUN B 00JJACTH XMMHU U KYJIbTYPHBIX
TpaauLUi cBOed cTpaHbl (B TOM YHCIIE€ HAyYHBIX); OOLIEMUPOBBIX JTOCTHKEHUH B OOJIACTM XMMHH;, OCHOBHBIX NPHUHIIUIIOB M MPaBUJI OTHOLIEHUS K
MIPUPO/IE; OCHOB 3[I0pOBOTO 00pa3a >KU3HHM U 3J0pOBbECOEpEraronIuX TEXHOJIOTH; IPaBUJI MOBEIEHUS B YPE3BbIYAWHBIX CUTYalMsIX, CBSI3aHHBIX C
BO3JICHICTBUEM pA3IMYHBIX BELIECTB; OCHOBHBIX IpPaB M OOSA3aHHOCTEH IpakAaHWHA (B TOM 4YHUCIe OOy4aromlerocs), CBA3aHHBIX C JIMYHOCTHBIM,
npodeccroHabHBIM U KU3HEHHBIM CaMOOIIPe/IeTICHUEM; COI[MAIbHOM 3HAUMMOCTH U COJIepKaHus podeccuil, CBSI3aHHBIX C XUMUEH;

— 4y8Ccmeo 20p0ocmu 3a POCCHUICKYI0 XUMUYECKYIO HAyKy M JOCTH)KCHHsI YUEHBIX; YBOKCHHE W MPUHATHE JOCTKCHUN XMUMUU; JTIOOOBb H
OepexHOEe OTHOIIEHUE K IPUPO/IC; YBAXKCHUE M YIET MHEHUN OKPYXAIOMIUX K JTUYHBIM TOCTH)KCHHUSM B U3YYCHUU XUMHUH;

— NpU3HaHUue UEHHOCTU COOCTBEHHOTO 3/I0pPOBbS M 3[0POBbSl OKPYXKAIOIIMX JIOJEH; HEOOXOTUMOCTH CaMOBBIPAXEHHS, camMopealn3aluy,
COLIMANILHOTO MPU3HAHUS;

— OCO3HAaHUue CTCIICHU T'OTOBHOCTU K CAMOCTOATCIBHBIM IIOCTYIIKaM U I[GﬁCTBPI?[M, OTBCTCTBCHHOCTH 3a UX PE3YJIbTAThI,

— nposeieHue IKOJIOTHICCKOro CO3HaHMHA, I[O6p0)KeJ'IaTeJ'IBHOCTI/I, JOBEPHUA W BHHUMATCIIBHOCTU K JOAAM, OTOBHOCTU K COTPYAHHUYECTBY,
HMHHUIUMATUBBI U JIF0003HATEIBHOCTH B N3Y4YCHHUHN BCIICCTB U IIPOLECCOB, Y6C)K,Z[GHHOCTI/I B H606XOI[I/IMOCTI/I Pa3syMHOI'O0 HCIIOJIb30BAHUA I[OCTI/I}KCHI/II\/'I
HayKHu U TCXHOJ’IOFI/II‘/'I;

— YMeHue YyCTaHaBJIMBATh CBA3U MCIKAY LCIIbIO M3YYCHUA XUMHU U TEM, U YCro 3TO HYXHO, CTPOUTH KU3HCHHBIC U HpOCI)CCCI/IOHaJIBHBIe
IJIaHbI € YYETOM YCIICIIHOCTHU U3YUYCHUA XUMHUH U COOCTBEHHBIX IIPHUOPUTETOB.

MertanpeamMeTHble pe3yJabTAThI:

— Ucnojvzoearue pa3diIniuHbIX UCTOYHUKOB XHMHYECKOHN I/IH(I)OpMaI_II/II/I; IOJIYYCHHEC TaKkou I/IHq)OpMaI_II/II/I, €C aHajlIu3, 1IoATr0OTOBKAa Ha OCHOBC
OTOI'0 aHaJIn3a HH(bOpMaLIPIOHHOFO MMPOAYKTa 1 €ro Npe3CHTALU,

— npumeHeHue OCHOBHBIX METOJIOB TIO3HAHUS (HAOJIOICHUS, SKCIIEPUMEHTA, MOJCIUPOBAHHUS, U3MEPEHUS U T. J.) IS U3YUCHUS] XUMUYCCKUX
0OBEKTOB;



— UCNOb306aHUe OCHOBHBIX JIOTMYECKUMX oOmepaunuii (aHanm3a, CHHTE3a, CpPaBHEHHS, OO0OOIIEHMs, /I0Ka3aTesIbCTBA, CHUCTEMAaTU3aINH,
KJaccu(UKaUK U Ap.) IPHU U3YYCHUN XUMUYECKUX 0OBEKTOB;

— ¢hopmynuposanue BEIBOJIOB U YMO3AKITIOUEHHUH U3 HAOIIOIEHUI U N3y4CHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH;

— NPO2HO3UpOBaHUe CBONCTB BEIIECTB HA OCHOBE 3HAHUS UX COCTAaBa U CTPOCHUS, a TAKXKE YCTAHOBJICHHS aHAJIOTUH;
— ¢opmynuposanue UeH, TUIOTE3 U MyTeH NMPOBEPKU UX UCTUHHOCTH;

— onpeoenenue 1eNeN U 3aJa4 y4eOHON U MCCIIEA0BATEIbCKOM EATEIBHOCTH U UX TIOCTUKEHUS;

— packpvimue NMPHUYNHHO-CICICTBCHHBIX CBs3Ci MCXKIY COCTaBOM, CTPOCHHEM, CBOI7ICTB3MI/I, IMPUMCHCHUECM, HAXOXIACHHUEM B IPHUPOAC H
IMOJIYYCHHUEM BaYKHEHMIITNX XUMHYICCKHUX BCUICCTB,

— apeymeHmayus cOOCTBEHHOM MO3UIIUU U €€ KOPPEKTUPOBKA B X0/1€ JUCKYCCUU IO MaTepHaiaM XUMUYECKOTO COAEP KaHMUSL.
— YMeHue OpraHU30BBIBATh YYEOHOE COTPYAHUUECTBO U COBMECTHYIO JESATEIILHOCTh C YUUTEJIEM U CBEPCTHUKAMU;

— paboTaTh MHAMBHUAYAJIBHO U B TPYIE: HAXOIUTH OOIee pelleHue U paspeiiaTh KOH(MIMKTH Ha OCHOBE COTJIACOBAaHUS MO3ULMN U ydera
UHTEPECOB; (POPMYIUPOBATh, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

— TPUHUMATh TO3UIUI0 cOOECeTHNKA, TOHUMAs TO3UIUIO0 JIPYroro, pasjinyaTh B €ro peud: MHEHHE (TOYKY 3pEHHs), JI0Ka3aTelbCTBO
(aprymeHTbl), (haKThI; TUTIOTE3bI, AKCHOMBI, TEOPHH;

— CTPOUTD IIOBUTHUBHBIC OTHOIICHUSA B IIPOLICCCC yqeGHoﬁ M IIO3HABaTEIbHON JCATCIBHOCTH,

— KOPPEKTHO U aAprymMEeHTUPOBAHHO OTCTAHMBATH CBOKO TOYKY 3PCHUS, B JUCKYCCUU YMCTb BBIJIBUI'dATb KOHTPAPTYMCHTHI, Hepeq)pampOBaTL
CBOIO MBICJIb (BJ'IaI[eHI/IC MCXaHU3MOM 5KBUBAJICHTHBIX SaMCH);

— KPUTHUYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM IpPH3HABaTh OIIMOOYHOCTH CBOEr0 MHEHHUsS (€CIM OHO TaKOBO) U
KOPPEKTUPOBATH €I0;

— IMpemiaratb aJIbTCPHAaTUBHOC PCIICHUC B KOH(I)HHKTHOﬁ CUTYyalluu,;



— BBIJEJIATH OOLIYIO0 TOUKY 3pEHHS B IUCKYCCHUM;
— JI0OroBapuBaThcs O MpaBUiIax M BOMPOCAX /sl 0OCYXKIEHUS B COOTBETCTBUHU € IIOCTABJICHHOM Mepes rpyInoi 3aaauei;

— OpraHu30BBIBaTh y4EOHOE B3aUMOJEHCTBUE B IpyIle (ONpeaessaTh oOLMe eI, PaclpeaesaTh poJid, J0r0OBapUBaThCs IPYr C IPYroM U T.
1.);

— 0TOMpaTh U UCIIOJIb30BATh PEUEBbIE CPEACTBA B MIPOLiecCe KOMMYHUKAIIMU C APYTHMMHU JIFOJIbMU (AMAJIOT B ape, B MaJlol rpymre u T. 1.);
— TMpPEACTaBJIATh B YCTHOM WMJIM MHCbMEHHOM (opMe pa3BepHYTHIH MJ1aH COOCTBEHHOMN JESITEbHOCTH;
— BBICKa3bIBaTh U 0OOCHOBBIBATh MHEHHUE (CY)K/IEHUE) U 3alpaliiBaTh MHEHHE TapTHEPA B paMKax JUalora;
— MpPUHUMATh PEIICHHE B XOJ€ TUaora U COTIacoBbIBaTh €ro ¢ COOECETHUKOM.
IIpenmeTHbIE pe3yJIbTATHI:

- paCKphIBaTb CMBIC]TI OCHOBHBIX XUMHWYCCKHUX MOHATHI: KOBaJICHTHAS MoJrsAipHas CBA3b, KOBAJICHTHAA HECIIOJIAPHAsA CBA3b, MOHHAs CBA3b,
MCTAJUIMYCCKAsA CBA3b, KATUOH, aHWOH, 3JICKTPOJIMT WU HEQJICKTPOJIUT, SJICKTPOJIUTHYCCKAd JUCCOIHalus, p€aKu HOHHOT'O O6MCHa, OKHCIIUTECIIb U
BOCCTAHOBUTCJIb, OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PEAKIIUN, OKHCICHUEC U BOCCTAHOBJICHHUC, O6paTI/IMBIe n H606paTI/IMI)Ie p€aKknun, CKOpoCThb
XUMHYECKOH p€akuuun, npeacibHO AJOIMYCTUMAA KOHICHTPAal A (HI[K), HIUIFOCTPpUPOBATDh X B3AMMOCBA3b U IIPUMCHATD 93TU IOHATHA IIPpU OITMCAHUN

CBOMCTB BCIICCTB U UX npeBpameHI/Iﬁ;

— HCIIOJIB30BaTh XUMHUYCCKYIHO CUMBOJIMKY UISL COCTAaBJICHUSA (bOpMy.]'I BCIICCTB, HOHHBIX ypaBHeHPII;'I n ypaBHCHI/Iﬁ OKHCIIUTCIBHO -

BOCCTAaHOBUTCIIbHBIX peaKHHﬁ;

— OMPEACIIATE BAJICHTHOCTD U CTCIICHb OKUCJIICHUA aTOMOB XUMHWYCCKUX 3JICMCHTOB B COCAUHCHUAX PA3JIMIHOI'0 COCTaBa; MPUHANJIC)KHOCTD
BCIICCTB K ONPCACIICHHOMY KJIACCY COGHHHGHHﬁ; BUJIbI XUMHUYECKOH CBSA3HU (KOBaHCHTHOﬁ, HOHHOﬁ, MeTaHHquCKOﬁ) B HCOPraHNYCCKUX COCANH CHUAX;

3apsa HOHA,; XapaKTEp CpE€Abl B BOOAHBIX paCTBOPAX KUCIIOT U menoqeﬁ;



— 00BSACHSATH O6HII/IC 3aKOHOMCPHOCTHU B UIBMCHCHHNU CBOMCTB XMMHYECKHX 3JIEMEHTOB U UX COCI[I/IHGHI/Iﬁ B Ipcaciiax MaJlbIX IIEPHUOA0B U

TJIaBHBIX NOATPYIIIL C YUYCTOM CTPOCHUA UX ATOMOB;

- KJIaCCI/I(i)I/IHI/IpOBaTI) XUMHNYCCKUEC pCaKInn (HO M3MEHCHHIO CTCIICHEH OKHCICHUS aTOMOB XMMHYCCKHUX E)JICMGHTOB); ONpCAC/IAThL U3YYCHHBIC

THUIIBI XUMHNYCCKUX pCaKHI/II\/’I;

— COCTaBJIATh MOJIEKYJISIPHbIE YPAaBHEHUS PEAKIINM, XapaKTepU3yIOIINe XMMHUECKHUE CBOMCTBA MPOCTHIX BELIECTB, 00pPa30BaHHBIX 3JIEMEHTAMMU -
Hemetaiamu [VA-VIIA noarpynn (yriepon, kpeMHuUl, a3ot, pocdop, cepa, xjiop), anemenramu-merauiamu [AIIIA noarpynn (HaTpui, Kanuid,

MarHui, KaJbIIUHA, aTIOMUHAN ), a TAKXKE Keje3a;

— XapaKTCpHU30BaTh (1)I/I3I/I‘—IGCKI/Ie 1 XUMHYSCKHE CBOMCTBA aMMHAaKa U YIIJICKHUCIJIOro rasa, B TOM YUCIIC IJId 000CHOBaAHHUSA CIIOCOO0OB HX

coOMpaHus U pacro3HaBaHUs TPH MMOJTYICHUH B TJaOOpaTOpHUH;

— XapakTepu30BaTh (OMUCHIBATH) OOIINE XMMHUECKHE CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAas 3TO OMUCAHHUE TPUMEpPaMU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKLUNA; — COCTABIIATh yPAaBHEHUS: AJIEKTPOIUTUUECKON AUCCOIUAIINH
KHCJIOT, IIeJIOUe U COJIei; MOJIHbIE U COKPAIEHHbIE YPaBHEHHS peaklnii HOHHOTO 0OMEeHa; peaKIHii, MOATBEPKIAIOIINX CYIIIECTBOBaHHE

Te€HETHYECKOM CBA3U MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIIaCCOB;
— PaCKpbIBaTh CYIIHOCTH OKUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MoCpCaACTBOM COCTABJICHUA 2JICKTPOHHOT'O OajaHca 3THUX peaKHHﬁ;

— IIPOTHO3UPOBATH CBOMCTBa N3YYCHHBIX KJ'IaCCOB/prrIH BCHICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS; BOSMOKHOCTDb IIPOTCKAHUA

XUMHNYCCKHNX npeBpameHI/Iﬁ B pa3JINYHBIX YCIIOBUSAX;

— IMPOBOJUTH BBIYHUCIICHUA OTHOCHUTEIILHOM MOJ'IGKynSIpHOfI 151 MOJ'ISIpHOﬁ MacCChI BEIICCTB, C UCITIOJIB30BaAaHUCM MMOHATUN «MacCOBas O

XUMHUYCCKOTO DJICMEHTAa», «MAaCCOBas J0JII paCTBOPCHHOT'O BCIICCTBA B paCTBOPE»; KOJIMYCCTBA BCIICCTBA, 00BEMa Ta3oB,



— TPOBOJUTH PACUETHI [0 YPABHEHUSAM XUMUYECKUX PEAKIMNA: KOJIMYECTBA, 00beMa, MacChl BEIIECTBA 110 H3BECTHOMY KOJIMYECTBY, 00bEMY,

Macce peareHTOB WIN IPOJYKTOB PeaKuy;

— CJICAOBATh IIpaBuJIiaM I1OJIb30BaHUA XUMHYCCKON HOCY[[Oﬁ u JIaGOpaTopHI)IM O60py,[l0BaHI/ICM, a TaKyKe IpaBrJIaM O6paHICHI/I$[ C BCICCTBaMu
B COOTBCTCTBHUU C MHCTPYKIHAMU 10 BBIIIOJTHCHHUIO na6opaT0pH},1x XUMHUYCCKHX OIIBITOB I10 MOJIYYCHHUIO U CO6I/IpaHI/IIO Fa3006pa3HBIX BCIICCTB

(aMMMaKa M yriaeKucioro rasa);

— MPOBOANTH PEAKITNH, TIOITBEPKTAIOIINE KAUYSCTBEHHBIN COCTAaB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM: XJIOPHU/I -, HOIHI-,
cynedar-, kapOoHaT-, CUIIMKAT-, (pochaT-aHUOHBI, TUAPOKCHI-UOHBI, KATHOH aMMOHHUSI M KATHOHBI METAJNIOB (MarHusl, KaJbIvs, aTFOMUHHS,
xenesa(ll) u (I11), memu(Il), nnHKa), MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYIECKUX BEIIECTB; MOATBEPXKAaroNIue aM()OTEpHBIE CBO HCTBA

OKCHJIOB Y THJIPOKCHJIOB AJIIOMUHUS U ITUHKA;

— MPOBOJUTHh XMMHYECKHE SKCIIEPUMEHTHI: OIBIThI, HJUTFOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS peaKIuil HOHHOTO 0OMEHa; ONpe/iesieHue
XapakTepa cpe/ibl B paCTBOPaxX KUCIOT U LIEI0Yel ¢ TOMOUIbI0 MHAUKATOPOB; PEIlIeHNE SKCIIEPUMEHTANIBHBIX 3a/]1a4 M0 TeMe «DJNEeKTPOIUTHYEeCKas
JMICCOLIMAIIUS». U3YUYECHHUE CBOIMCTB COJSTHON KUCIIOThI; U3yUeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIOTHI; OJydeHHE, COONpaHue,
pacrno3HaBaHHe aMMHUaKa, YIIIEKUCIIOT0 T'a3a U U3y4YeHUEe UX CBOMCTB; HccleoBaHne aM(OTEPHBIX CBOMCTB I'MIPOKCHIOB AIFOMUHHUS U IIUHKA;
pelIeHre SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxxHeiilre HemeTallyibl U UX COSTUHEHUS», pelIeHHe SKCIIEPUMEHTAIbHBIX 3aa4 10 TeMe

«Baxxnennne MeTalIbl M UX COCIUHCHUA,

- Ha6.]'IIOI[aTb " OIMHUCBIBATb XUMHUYCCKUEC SKCIICPUMCHTLI (BOSMO)KHO HCIIOJIB30BAaHUC BI/I)IeOMaTepI/IaJ'IOB)I OIIBIThI, HJUIFOCTPUPYIOIINC
(1)H3H‘{CCKI/IC 1 XMMHYECKHX CBOMCTBA I'aJJIOTCHOB M UX COCI[I/IHCHI/Iﬁ (BOSMO)KHO HCIIOJIB30BaHHUC BI/II[GOMaTepI/IaJIOB); O3HAKOMJICHHC C 06p83HaMI/I
XJIOpUA0B (FaJIOFeHI/IIIOB); O3HAKOMIJICHHEC C MOJCIAMU KPUCTAJUIMYCCKUX PCIICTOK HCOPIraHNYCCKUX BCUICCTB: METAIJIOB 1 HEMCTAJIJIOB (Fpa(l)I/ITa u
a.]'IMa3a), CJIOKHBIX BCIICCTB (xnopnz[a HanI/ISI); OIIBITBI, HJUIFOCTPUPYIOIINC 3aBUCUMOCTb CKOPOCTH XHUMHYECKOMN pcakuuu OT BO3JICHCTBUA Ppa3JINYHbIX

(paKTOpOB; HCCICA0OBAHUC SJICKTPOIIPOBOJHOCTH paCTBOPOB BCHICCTB, OIBIThHI, HJUITFOCTPUPYIOHINUEC NPOHCCC AUCCOIHUAIIUNA KUCIIOT, HIeJI04el U coJie it



(BO3MOXHO MCTOJIB30BAHUE BUACOMATEPUAJIOB); O3HAKOMJIEHHE C 00pa3liaMyd METAJUIOB U CIUIABOB; U3yUEHUE PE3YJIbTATOB KOPPO3UU METAJIIOB,
B3aMMOJICHCTBUS OKCH/JIA KAJIbLIUSI C BOJIOM, IMpoIecca TOPEHUS jKelie3a B KUCIOpo e (BO3MOYKHO MCIIOIB30BAHUE BHIEOMATEPHAIIOB); OTIBITHI,
I/IJIJHOCTpI/Ip}IIOIlII/IC HpI/IMepI)I OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ: FOpCHI/Ie, peaKHI/II/I pa3JIO)KCHI/I$I, COCAMHCHUA, O3HAKOMIICHUC C
o0Opasiamu cepbl U €€ COeTMHEHUSIMH; O3HAKOMJICHHE C (PU3MUECKHUMH CBOMCTBAMHU a30Ta, ochopa U UX COeTMHEHMI (BO3MOXKHO MCTIOJIb30BaHU €
BHJIEOMAaTepHasoB), ¢ 0OpasnamMu yaoOpeHui; B3auMOIEUCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO; U3yUEHUE MOJIeIIeH
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadura, MOJIEKYIbI QyliepeHa, MOJIEKYJI OpraHUYECKUX BEIIECTB; 03HAKOMIICHHUE C TTPOIIECCOM aJICOPOITUU
paCTBOpeHHI)IX BCIIICCTB aKTI/IBI/IpOBaHHBIM er'IeM 158 YCTpOﬁCTBOM HpOTI/IBOFaSa; O3HAKOMIJICHHEC C HpO)IYKHHeﬁ CI/IHHKaTHOI;'I HpOMI)IIH.]'IeHHOCTI/I;

IMPOUECCHI OKpalllMBaHWA INIAMCHN KaTHOHAMH METAJIJIOB,

— MCTIOJB30BaTh MOJYyYEHHBIE XUMHUUECKHE 3HAHUS B PA3INYHBIX CUTYAlMsIX: IPUMEHEHUS BEIIECTB U MATEPHUAIOB B OBITY, CEJIbCKOM
X035IMCTBE, Ha MPOU3BOJICTBE, B MIPOLIECCE PEIICHUS TPAKTUYSCKUX 3a7a9 B TIOBCEHEBHOM JKM3HU, TPETYNPEIKICHUS SIBJICHHUHN, HAHOCAIIUX BPE T
3I0POBBIO YEJIOBEKA U OKPYXKAIOUIEH Cpejie; MPUMEHEHHS TTPOIyKTOB MEPepadOTKU MIPUPOTHBIX HCTOYHUKOB YIIJIEBOA0POI0B (YroJib, MPUPOIHBIN a3,

He(Th) B OBITY U TPOMBIIIIICHHOCTH; 3HAYCHUS )KHUPOB, OCIIKOB, YTJIEBOJIOB ISl OPraHU3Ma YeJIOBEKa;

— cO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS, FPAMOTHO MCIOJIb3Ys MOHATUHMHBIN armapar u3y4aeMoro paszieia XuMuu 1
COMPOBOK/asi BBICTYIJICHHE MPE3EHTAIMEH C yueTOM 0COOEHHOCTEN ayTUTOPUH.
B neHHOCTHO-OpUeHTAUMOHHOM cdepe

Ananuz u oyenka OCIAEACTBUN JUIsl OKPY’KaIOIIEH Cpeibl OBITOBON U MPOU3BOJICTBEHHOM JIEATEIBHOCTH YEJIOBEKA, CBA3aHHOM C MOMyYCeHHEM U
nepepaboTKON BEIIECTB.

B Tpynosoii chepe

Hpoeedelme onepauml C UCIIOJIb30BAHUEM HArpeBaHU:A, OTCTAUBAHUA, (I)I/IJ'ILTpOBaHI/IH, BbIIIApUBAHUA; ITOJTYYCHUA, CO6I/IpaHI/IH, pacnio3HaBaHUA
BCIICCTB,; U3TrOTOBJICHUA Moaemen MOJICKYIIL.



B ciepe 6e3onacHocTH KU3HEAEATEILHOCTH
— Cobar00eHue TIpaBUII TEXHUKH 0€301TaCHOCTH MPH MPOBEICHUN XUMHUECKOTO IKCIICPUMEHTA;

— oKa3auue TIEPBOY ITOMOILHU IIPU 0KOTax, Ope3ax U XMMUYECKUX TpaBMax.
COAEP KAHUE U3YYAEMOI'O KYPCA

9 KJIACC
IloBTOpeHue u 00001IeHNe CBeAeHUI 0 Kypcy 8 kiacca
bunapueie coemuHeHus. OKCHIBI cojieoOpasyrolue © HecoJieoOpasyromue. [ MApOKCHIBI: OCHOBAaHWS, aM(pOTEepHBIC THIPOKCHIBI,
KHCIIOpO IcoepKaIne KUciIoTel. CpeiHue, KUCITbIE, OCHOBHBIC W KOMIUICKCHBIE COJIH.

O0600mmenre cBeAeHUH O XUMHUYeCKuX peakuusx. Kmaccudukanus XUMHUECKHX peakiuui MO pa3Iu4HbIM IMPU3HAKAM: COCTaBYy M YHCIY
pearupyromux U oO0pa3yrolIuXxcs BEIIEeCTB, TEIIOBOMY 3¢ (deKTy, oOpaTUMOCTH, HU3MECHCHHIO CTEICHEW OKHUCIICHHUS SJIEMEHTOB, O0Opa3yrolux
pearupyoliue BenecTBa, arperaTHOMy COCTOSIHUIO Pearupyrolux BEIEeCTB, HCTIOIb30BaHUIO KaTaIN3aTopa.

[TonsiTHE O CKOPOCTH XMMHUYECKOH peakiuu. DakTopbl, BIUSIONIME HA CKOPOCTh XUMUYECKUX PEaKIUil: MPUpOoa pearupyrounx BEIIeCcTB, UX
KOHLIEHTpAlIUs, TeMIepaTypa, IJI0adb CONPUKOCHOBEHUS, HaJTMUKe KaTtanuzaTopa. Katanus.

JdemoHcTpauuu

e (3HaKOMIIEHHE C KOJUICKIIMSIMA METAJJIOB M HEMETAIIJIOB.

¢ (3HAKOMIIEHHUE C KOJUICKIMSIMH OKCUIOB, KHCIIOT U COJIEH.

¢ 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOU PEAKIIMH OT MPUPOIbl PEArUPYIOIIHNX BEIIECTB.

¢ 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON PEAKIINH OT KOHIIEHTPAIIMH PEarupyrolnx BEeIeCcTB.

¢ 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON PEAKIINH OT IUIOMIAIH COMPUKOCHOBEHHS PEarpyIOIINUX BEMIECTB («KHUIISAIIUNA CION»).
¢ 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKIINH OT TEMIIEPATyphl pearupyroiiX BEIIeCTB.

JlabopaTopHbIe ONbITHI



* B3auMoielicTBME aMMHUaKa U XJIOPOBOJOPO/IA.

* Peakuus HeTpanusanyu.

» HaGmronenue TeruioBoro 3ddexra peakuu HeUTpan3aimm.

* BzaumoneiictBue cepHoil kucnotsl ¢ okcugom meau(Il).

* Pasnoxenue nepokcuia BOJIOpoAa ¢ HIOMOIIbIO KaTasla3bl KapTOQes.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKOH peaklUy OT MPHUPOJAbl PEarupyrollUX BEIIECTB Ha MpHUMeEpe B3aUMOJCHCTBHS pacTBOPOB THOCYJIb(aTa
HaTpUsl U XJiopuaa Oapusi, THOCYNb(aTa HATPUSI U COJITHOM KUCIIOTHI.

* 3aBUCHUMOCTh CKOPOCTH XMMHUUYECKOW PeakIMu OT MPUPOJIbI METAIIJIIOB IPU UX B3aUMOJICUCTBUHU C COISTHOM KHUCIOTOM.

* 3aBHCUMOCTb CKOPOCTH XUMHYECKOM PEAKIIMHU OT IMIPUPOJIBI KUCIOT IIPU UX B3aUMOJAECUCTBUU C JKEIIE30M.

* 3aBHCUMOCTb CKOPOCTH XUMHYECKOMN pEAKIIMKU OT TEMIIEPATYPBHI.

* 3aBHCUMOCTb CKOPOCTH XUMHYECKOUN pEaKIIMKU OT KOHLIEHTPALUH.

* 3aBHCUMOCTb CKOPOCTH XUMHYECKOM PEAKIMH OT IIJIOIIAI COIPUKOCHOBEHUS PEarupyrolnX BEIIECTB.

* 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON PEAKIIMU OT KaTajJu3aTopa.

XuMHYeCKHE PeaKIHH B PACTBOPAX IJIEKTPOJIUTOB
[Tonatre 00 AIEKTPOIUTHYCCKON TUCCOIUAIIMN. DJIEKTPOJUTHI U HEAICKTPOIUThL. MeXaHW3M AUCCOLMAIMMA AICKTPOJIUTOB C Pa3IUYHBIM
xapakTepoM cBsi3H. CTETIEHb JIEKTPOIUTHICCKON nucconranuy. CHUIIbHBIC U C1a0bIe JICKTPOIUTHIL.
OCHOBHBIE TIOJIOKCHHUS TCOPUH JIEKTPOIUTHIECCKOUN quccoranun. Kinaccudukanus HOHOB M MX CBOMCTBA. KHCIOTHI, OCHOBaHMS M COJIM Kak
ANEKTPOJUTHL. VX Kiaccudukanys u 1uccoIuanusi.
OOmue XUMHUYECKHUE CBOMCTBA KHCIOT: M3MEHEHHE OKPACKH HHAWKATOPOB, B3aMMOJCWCTBHE C METANIaMH, OKCHJIAMU U THUIPOKCHUIAMU
METAJJIOB M COJIAMU. MOJEKY/IsIpHbIE U MOHHBIE (MOJHBIE U COKpAII€HHbIC) ypaBHEHHS peakiuuid. XUMHUECKUNH CMBICT COKPAIIEHHBIX YpaBHEHMIA.

YcnoBus MMPOTCKAHUA peaKL{I/Iﬁ MCKAY SJICKTPOJIMTaMU 10 KOHIIA. Psi1 akTUBHOCTH METAILIOB.



OO0mue XMMHYECKHE CBOMCTBA ILEJIOYCH: B3aMMOJCHCTBHE C KHCJIOTAaMM, OKCHJAaMH HEMETaJuIoB, coJiaMH. OOIue XMMHYECKHE CBOMCTBA
HEPaCTBOPUMBIX OCHOBAHHI: B3aMMOJICUCTBHE C KUCIOTAMHU, PA3JI0KEHUE MPU HATPEBAHUH.
OO0mue XMMHYECKHEe CBOMCTBA CPEIHUX COJICH: B3aUMOJCHCTBUE C KUCIOTAaMH, IIEJI0YaMU, COJISIMU U MeTajulaMu. B3anmoaelcTBue KUCIIBbIX
COJIEH CO MISJI0YaMH.
M'aaponu3 kak 0OMEHHOE B3aMMO/IEHCTBHE COJIeH ¢ BOJOU. [ MAPOIU3 COJIM CHIIBHOTO OCHOBAHHS U CJIa00#l KUCIOTHI. [naposm3 com ciaboro
OCHOBAHUS ¥ CHJIBHOM KUCIOTHI. Bomopoausiil mokazatens (pH).
CBoiiCcTBa KHUCIIOT, OCHOBAaHUMN, OKCHIOB M COJICH B CBETE TCOPUHU AJICKTPOJHUTHUUYECKOW TUCCOIMAIIMU U TIPEJCTABICHUNH 00 OKHCIUTEIHHO-
BOCCTAaHOBUTEILHBIX PEAKIIHSIX.
JdeMoHcTpauuu
e lcnpiTaHue BEMIECTB U UX PACTBOPOB HA JEKTPONPOBOIHOCTbD.
e 3aBUCHUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPAIUH.
e J[BMKEHUE OKPAIICHHBIX HOHOB B JIEKTPUYECKOM TIOJIE.
e OmpenesieHUE XapakTepa Cpebl B paCTBOPAX COJICH.
JlaGopaTopHble ONBITHI
* Jlucconmanus ciadbIX JIEKTPOJIUTOB HA MPUMEPE YKCYCHOM KUCIIOTHI.
* lI3MeHeHne OKpacKu MHIMKATOPOB B KUCJIOTHOM CpeJIe.
* Peakiusa HeUTpanu3auu pacTBOpa MIEI0UN PA3IMUYHBIMU KUCIOTAMH.
* [Tonyuenue runpoxcuaa meau(Il) u ero B3aumoaericTBre ¢ Pa3IMYHBIMU KUCIOTAMHU.
* BzaumoelicTBre CHIIBHBIX KUCIOT ¢ okcuioM meau(1l).
» B3anMoieiicTBUE KUCIOT ¢ METaJlJIaMHu.
 KauecTBenHas peakiusi Ha KapOOHAT-UOH.

* [lonydyeHne cTyIHS KPEMHUEBOU KHCIIOTHI.



 KayecTtBeHnHas peaxiysi Ha XJIOPHU/I- WU CYJIb(aT-HOHBI.

* MI3MeHeHne OKpacKu MHAUKATOPOB B IIEJIOUHON cpelie.

* B3auMo1eiiCTBHE IIETOYEN C YIIIEKUCIBIM Ta30M.

* KagecTBeHnHas peaxiysi Ha KATHOH aMMOHHSI.

* [Tomyuenue ruapokcuaa menu(ll) u ero paznoxxenue.

* BzaumoeiicTBrue kapOOHATOB ¢ KMCIOTaMHU.

* [Tomyuenue ruapokcuaa xemnesa(lll).

* BzaumoseiictBue xenesa ¢ pactBopoM cyinbdara menu(1l).

IIpakTH4eckne padoThI

1. Pemienue skcriepuMEeHTAIBHBIX 33/1a4 10 TeMe «DJIEKTPOJIUTHYECKAs TUCCOLUALIHAY.
HemeTtaJuibl U HX COeIUHEHHUS

CtpoeHre aTOMOB HEMETAUIOB M MX IOJIOKEHHE B NMEPUOANYECKON cucrteme. Psan anekrpooTpunarensHocTd. Kpucrammmdeckue peméTku
HEMETaNIOB — TNPOCThIX BemecTB. Pusnueckue cBoWcTBa HeMeTauloB. OOIME XMMHMYECKHE CBOMCTBA HEMETAJUIOB: OKHUCIMTENbHBIE U
BOCCTAHOBUTEJIbHBIE.

I"anoreHsl, cTpoeHHMEe UX aTOMOB U MoJIeKyd. DU3MUEeCKMe M XMMHUYECKHE CBOMCTBA TaJOr€HOB. 3aKOHOMEPHOCTHM H3MEHEHMs CBOMCTB
rajloreHOB B 3aBUCUMOCTH OT MX IOJIOXKEHUs B IepUoIuYecKoi cucteme. HaxokJeHue rajaoreHoB B NpUpoJe M MX MoixydeHue. buonormueckoe
3Ha4YeHUe U IPUMEHEHHE TaJOr€HOB.

["anoreHoBOIOPO/IBI U COOTBETCTBYIOLME MM KHCIOTHI: IUIaBHUKOBAas, COJsHas, OpOMOBOJOPOJHAs, MOAOBOJAOPOJHAsA. ['ajmoreHupsl.
KadecTBeHHbBIE peakuy Ha TajJoreHua-uoHsl. [IpuMeHneHne coeiMHEeHni rajJloreHoB.

OOmas xapakrepuctuka 31neMeHToB VIA-Tpynnsl. Cepa B mpupoge U e€ moiydeHue. AJJIOTPONHbIE MOJU(HKAIMK Cepbl U UX CBOMCTBA.

XHUMUUYECKUE CBOWCTBA CEPBI U €€ IPUMEHEHUE.



CepoBOIOPOJI: CTPOCHUE MOJICKYIIBI, (PH3UYECKIEe U XUMUYSCKUE CBOWCTBA, MoTydeHrue U 3HaueHue. CepoBoopoanas kucinora. Cynbhuasl U
ux 3HayeHue. JIroMuHOGOPHI.

Oxcun cepri(1V), cepaucras kucnoTa, cynbhuTsl. KauecTBeHHAs peakuus Ha Cyab(UT-HOH.

Oxkcun cepri( V1), ceprast kuciora, cyabdarsl. Kpucramioruaparsr.

CepHast KuCJOTa KaK CHJIBHBIM 3yekTponuT. CBoiicTBa pa30aBIEHHON CEpPHOM KHUCIOTHI KaK TUITMYHOW KHUCJIOTHI: B3aUMOJCHCTBUE C
MeTaJylaMi, OCHOBHBIMH U aM(OTEPHBIMU OKCHUJIAMU, OCHOBAHUAMU M aM(POTEPHBIMU THUAPOKCHIaMHU, cosiMu. KadecTBeHHast peakius Ha Cyibdart-
HOH.

OOmiasi xapakTepuCTHKa 3JIEMEHTOB VA-rpynmbl. A30T, CTPOE€HHE €ro aromMa M MoJjeKkyiabl. dusmueckue M XUMUYECKHE CBOICTBA U
MIPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYECKAs POJIb.

AMMHMaK, CTpOE€HHE MOJIEKYNIBl U (Pu3nueckue CBOMCTBA. AMMHUauyHas BOJA, HAIIATBIPHBIM CHOUPT, THApPAT aMMHaka. JIOHOPHO-aKIenTOPHBIN
MeXaHHU3M 00pa3oBaHMs CBS3M B KaTMOHE aMMOHMs. BoccraHoBuTenbHbIE cBOWcTBa amMMuaka. Coiu aMMOHUS U uUX npuMeHeHue. KauecTBeHHas
peakuys Ha KaTHOH aMMOHMUSL.

Oxkcubl a30Ta: HECOJICOOPA3YIOIINE M KUCIOTHBIC. A30THCTAsI KHCIIOTa M HUTPUTHI. A30THAs! KACJIOTa, €€ MOJIydeHHe U CBocTBa. HUTpath!.

docdop, ctpoenne aroma u awtotponust. Pochuasl. Pochun. Oxcun hochopa(V) u pochopnas (oprodochopnas) kucinora. Docdatsl.

OO6mas xapakrepuctuka s1eMeHTOB [VA-rpynmnbl: 0COOEHHOCTH CTPOCHHS aTOMOB, MPOCTBHIX BEIIECTB M COCJUHEHHH B 3aBUCHMOCTH OT
MOJIOKEHUST 3JEMEHTOB B MEPUOJUYECKON cucteme. Yriepold. AIoTpomHble Moaudukauuu: anmas, rpaduT. AMopdHBIH yriepoa: caxa,
AKTUBUPOBAHHBIN Yroib. AncopOius. XUMHUUYECKUE CBOMCTBA yriepoaa. KokcoxuMuyeckoe Mpou3BOJACTBO U €ro mpoayKius. Kapousl.

Oxcup yraepona(ll): ctpoenue Mousekynbl, moiydeHue u cBoictBa. Okcun yriepona(lV): crpoenue Monekynbl, MOJy4eHHE U CBOMCTBA.
YronpHas kucnota. Colu yroabHOU KUCIOTHI: KapOOHATHI M TUAPOKapOOHATHl. TeXHUYecKas U MUIleBas Co/a.

Opranunueckast XUMHS. YTIJIEBOJOPOIBI.

MetaHn, 3TaH U TNPOMAaH KakK TMpeAenbHbIe (HACHIIICHHBIC) YIIIEBOJOPOJbl. OTHIEH W aleTHIEH KaK HerpeleibHble (HEHACHIIICHHBIC)

yrieBoaopobl. CTpykTypHbIe hopMyIbl BemecTB. ['opeHue yriaeBoaopooB. Peakiyun qeruApupoBaHus IpeaeabHbIX YIIIeBOAOPOIOB.



CrupTbl. DTUIIOBBIN CHOUPT, €r0 NOJYyYEHUE, IPUMEHEHUE U (PU3HO0JIOTHYECKOE AeicTBUE. TpEXaTOMHBIN CIUPT INIMLEPUH. YKCYCHasl KUCIO0Ta Kak
IIpeICTaBUTENb KapOOHOBBIX KUCIIOT.
Kpemuuii: crpoenue atoma 1 HaxoxJaeHue B npupoae. Cununuasl u cunad. CoiictBa kpemHus. Okcun kpemuus(1V). KpemnueBas kuciora u eé
COJIN.
[TpousBocTBO cTekia U nieMenTa. [Ipoaykiiust CHIMKaTHOM MPOMBIIIEHHOCTH: ONITHYECKOE BOJIOKHO, KepaMuka, ¢papdop, dhasac. Ontruyueckoe
BOJIOKHO.
Hemerannel B npupone. dpakunoHHas NEperoHKa >KUIKOTO BO3Ayxa Kak croco0 MoydeHus KHCIopoAda, a3oTa W aproHa. [lomydenue
dbocdopa, kpeMHUS, XJT0pa, HOIa. DIEKTPOIH3 PACTBOPOB.
[TomyueHnue cepHOM KHCIOTHI: CBHIPbE, XUMHU3M, TEXHOJOTUYECKAsI CXeMa, METO] KHUIISIIEro CJIOs, MPUHIMUIBI TEMJI000MEHa, MPOTUBOTOKA U
uupkyasauu. OneyMm. [Ipous3BoicTBO aMMHaka: ChIpbE, XUMHU3M, TEXHOJIOTHYECKas CXeMa.
JdemoHcTpauuu
o KoJuiekiusa HeEMETAJUIOB.
e Mojenu KpUCTAIMYECKUX PEHIETOK HEMETAIJIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e (O30HATOP U MPHUHLIMIIBI €T0 PAOOTHI.
e [opeHue HEMETAJIIOB — MPOCTHIX BEIIECTB: cepbl, pocdopa, ApeBecHOTo yrisl.
e (OOpa3iibl rajJoreHoB — MPOCTHIX BEIIECTB.
e BzanMojeicTBre raoreHoB ¢ METaJUIAMHU.
e BriTecHeHue xjgopa 6pOMOM WM HOJIa U3 PACTBOPOB UX COJICH.
e Komekius npupoHBIX COEANHEHUH XJI0pa.
e BzanMozeiicTBue cepbl ¢ METAJUIAMH.
e ['opeHue cepbl B KUCIOPOE.

o Komnekuus cynbGuAHBIX PYI.



KauecTtBeHHas peakuus Ha CylIb(pHUI-UOH.

ObecrLBeunBaHNE OKPALICHHBIX TKAHEW CEPHUCTHIM Ia30M.

B3anMoeficTBre KOHIIECHTPUPOBAHHOM CEPHOM KUCIOTHI C MEABIO.
OO0yrnrBaHue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTOM.
JHuarpamma «CocTaB BO3IyXa.

BuneogparmenTs! u cnaiias! «IItnubu 6azape».

[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAKa.

Paznoxenne Guxpomara aMMOHUS.

B3anMoelicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MENIBIO.

l'openue y€pnHoro nmopoxa.

Pa3snosxeHne HUTpaTa Kaaus U TOPEHUE B HEM JPEBECHOTO YIrOJIbKa.

OO6pa3iel TpupoAHBIX coenuHenuit Gocdopa.

I'openue pochopa Ha Bo3ayxe U B KUCIOPO/IE.

[Tonydyenue 6emoro pocdopa u UCIIBITAHUE €O CBOMCTB.

Komnekuust «O6pa3ibl IpUPOIHBIX COSTUHEHHUH yTraepoaay.

[Toprper H. 1. 3enunckoro. [lornomenre pacTBOPEHHBIX BEUIECTB UM I'a30B aKTUBUPOBAHHBIM YIIIEM.
YeTpolcTBO IPOTUBOTA3A.

Mogenu MoneKysl METaHa, 3TaHa, TWICHA U alleTUJICHA.

B3aumoneiicTBue sTriieHa ¢ OpOMHOM BOJIOW M pacTBOPOM MEpPMaHIaHATA KaJus.
OO11re xuMHUYecKre CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOW KHUCIIOTHI.
KauecTtBenHas peakiys Ha MHOTOATOMHBIE CITUPTBHI.

KOJ'IJ'ICKL[I/IH «O6pa3u51 MMPpUPOAHBIX COCIUHEHUN KPCMHUA.



e Kouekuus crekiia, KepaMHUKH, LIEMEHTa U U3AETIUN U3 HUX.

e Kouekuus NpoAyKIUU CUIMKAaTHON TPOMBILIIIEHHOCTH.

e Buneodparments! u cinaiasl «[I[pou3BOICTBO CTEKIIA M LIEMEHTa.

e Komnekuusa «IIpupoaHbie coequHEHNS HEMETAILIOB).

e Buzeodparmentsl u cnaiipl «OpakiroHHas MEPEroHKa )KUIKOTO BO3IYXa».

e Buzneodparmentsl u cnaiiasl «Ilomydenne Boopoa, KUCIOPOJa U raJIOr€HOB 3JEKTPOJIUTHUECKUM CIIOCOOOMY.

e Mojenu annaparoB AJs IPOU3BOJICTBA CEPHOU KUCIOTHI.

e Moaenp KUISIIETO COSL.

e Mojenp KOJIOHHBI CHHTE3a aMMHUaKa.

e Buneodparmentst u cnaiiapl «IIpou3BoACTBO CEpHOI KUCTOTHIY.

e Buneodparmentsl u crnaiasl «IIpon3BoACTBO aMMHaKay.

o Komnekuus «CpIpb€ ISl TOTYYEHUS CEPHOM KUCIOTHIY.
JlaGopaTopHble ONBITHI

* Pacrio3HaBaHue rajlOr€HUA-HOHOB.

» KauecTBeHHBIE peakluu Ha Cylb(aT-UOHBI.

» KauecTBeHHas peakuysi HA KATHOH AMMOHMUSL.

* XMMHYECKUE CBOMCTBA a30THOM KHUCIIOTHI, KaK JJIEKTPOJIUTA.

» KauecTtBeHnHble peakuuu Ha pochar-uoH.

* [IosryueHue 1 CBOMCTBA YTOJIBHON KHUCIIOTHI.

» KayecTtBeHHas peakiiyst Ha KapOOHAT-HOH.

* [Iponyckanue yriekucioro ra3a 4epe3 pacTBOp CHIIMKATa HATPHSL.

IIpakTnuyeckne padoTsl



2. MI3yyeHne CBOMCTB COJISTHON KHCIIOTHI.
3. U3ydeHune CBOMCTB CEpHOM KUCIIOTHI.
4. TlonydyeHue aMMuaKa U U3y4eHUE €ro CBOWCTB.

5. [lonyuenue yrinekucioro raza. KauecrBeHHast peakiusi Ha KapOOHaT-HOHBI.

MeTaJUIBI 1 HX COeTMHEHUS

[TosmoxeHrne MeTajioB B MEPHOJMYECKON cucTeMe XuMuueckux snemeHToB [[. 1. MenpeneeBa, CTpoeHHME aTOMOB M KPUCTAJIOB METAJJIOB.
Mertammueckasi CBsI3b M METAIUTMYECKAsT KpUCTALTHYECKas perméTka. Ou3nyeckne CBOMCTBa METAIIIOB: AJIEKTPO- U TETUIONTPOBOTHOCTD, OTPAXKAIOIIAs
CIOCOOHOCTB, MIIACTUYHOCTH. YEPHBIE U IIBETHBIE METAJLIBI.

Mertannbl Kak BOCCTAHOBHUTENHU. DJIEKTPOXUMHYECKUN psii HANpsDKEHW. B3anMonelicTBHEe METalIOB C HEMETaJUIaMH, OKCHUJIaMH, KHCJIOTaMH,
COJISIMH. AJIFOMUHOTEPMHS.

OO6mrast xapaktepucTtuka 3JeMeHTOB |A-rpymmbl. OKCHABI W THUAPOKCHIBI IICIOYHBIX METAJUIOB, MX IOJYYCHHE, CBOWCTBA, IMPHUMEHEHUE.
Bakneiimme cou men0YHbIX METAJIJIOB, MX 3HAYEHHE B MPUPOJIC U )KU3HU YEIOBEKA.

Ob6mras xapakrepuctuka 37aeMeHTOB |IA-Tpynmbl. OKCHABI ¥ THAPOKCHUIBI IIEJIOYHO3EMENBHBIX METa/UIOB, HMX IIOJyYCHHE, CBOWCTBA M
NpuMEHeHHe. BakHeHIme Coju IIeIOYHO3EMEIbHBIX METa/UIOB, MX 3HAYCHHWE B MPHUPOJAE M JKU3HU dYelloBeka. KapOoHAaThl WM THAPOKApOOHATHI
KaJabLIHs.

Bpemennas u nocrosiHHas xKECTKOCTh BOAbL. CrOCOObI yCTpaHeHUs: BpeMeHHOM KECTKoCcTU. CrocoObl yCTPaHEHUS MMOCTOSHHOM KECTKOCTH.

CoemuHeHns adlOMHHHS B NPUPOJIC. XUMHUYECKHE CBOMCTBAa amtoMuHHsI. OCOOCHHOCTH OKCHJA M THAPOKCHJA ATIOMUHHS Kak aM(OTEPHBIX
coenuHeHuil. Baxknelye conu anroMuHus (XJI0pu, cyabdar).

OcobenHocTu cTpoeHHs aToMa enesa. JKene3o B mpupoje. Baxueiimue pyasl xkenesza. [lonmydenue gyryna u cranu. OKCHIBI U THAPOKCHIBI

xenesza(Il) u (III). Comu xene3a(Il) u (III). ObHapyx)eHHEe KATHOHOB KeJie3a B pacTBOpE. 3HAUCHUE COSAMHEHUN Kele3a.



Koppo3sus razoBas (xumMudeckas) U 2JICKTPOXUMHUYECKas. 3alluTa METaUIOB OT Koppo3uu. Metamiel B ipupoe. [lonstue o meramutypruu. YépHas
W [BETHAs MeTauryprus. [lupomeTraimyprus, THAPOMETAIUTYPrusi, 3eKTpoMeTanmyprus. Jlomennslii mpomecc. [lepepaboTka 4yryHa B CTallb.
DNEeKTPOIN3 PacIUIaBOB.

JdeMoHcTpanuu

e BsauMoneincTBue HaTpus, JINTHS U KaJIBLHS C BOJIOK.

e [‘opeHue HATpUSs, MAarHU U JKeJI€3a B KUCIOPO/IE.

e Bcnblka TEpPMUTHON CMECH.

e BsaumopeiicTBre cMecH TOPOIITKOB CEPHI U Keje3a, IIMHKA U CEePHI.

e BsanmojelcTBUE alTFOMUHHUS C KUCIOTaMH, IIEJI0YaMH U BOJOM.

e BzaumogeiicTBue xene3a U MEAU C XJIOPOM.

e BsauMmopeiicTBrue MeIu ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTON M a30THOM KUCJIOTOH (pa30aBiIeHHON W KOHIICHTPUPOBAHHOM).

e Okpacka IIaMeHHU COEIMHEHUSMHU IIEJOYHbIX METAJIIOB.

e Okpacka IIaMEeHH COECIMHEHUAMH IIEJIOYHO3EMENIbHBIX METAJIJIOB.

e [amieHue U3BECTH BOJOU.

e [losydyeHue xECTKON BOJbI B3aUMOJCHCTBUEM YIJIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.

e VYcTpaHeHHE BPEMEHHOM KECTKOCTU KUMISTYEHUEM U TOOABICHUEM COJIbI.

e VYcTpaHeHHE MOCTOSIHHOM KECTKOCTH JOOABICHUEM COJIbI.

e VOHUTHI M MPUHIIKIT UX ACUCTBUSA (BUACOPPArMEHT).

e Komnekuus npupoIHbIX COEIUHEHUN aTFOMUHUS.

e Bugeodparments! u cnaiiapl «OKCUI aTIOMUHUS U €70 MOTUDUKALIAN.

e [lonydyenune aM(poTEpHOTrO THIPOKCH A ATFOMUHHUS U UCCIICIOBAHHUE €r0 CBOMCTB.

L4 KOJ'IJ'ICKLII/UI «XHUMHYECKUE HCTOUYHUKHU TOKa.



e Pe3ynbTaThl JUIMTEIBHOTO SKCIIEPUMEHTA 110 U3YUEHHUIO KOPPO3UH CTAIbHBIX U3AEIUI B 3aBUCUMOCTHU OT YCIOBHUH MPOLIECCOB.
e Boccranosnenue meau u3 okcuaa meau(Il) Bogopomom.

e BuneodparmenTs! u ciaiiast «I[Ipon3BoACTBO YyryHa U CTaJIN.

e Bugaeodparments! u cnaiinpl «3nenus u3 yyryHa u craimy.

e Bugaeodparments! u cnaiinpl «I Ipon3BoaCTBO aTtOMUHUS.

JlabopaTopHble ONbITHI

* BzaumoseiicTBue xenesa ¢ pactBopoM cynbdara menu(1l).

* [TomyyeHnne U3BECTKOBOM BObI U OTBITHI C HEH.

* [Tonyuenue ruapokcuaoB sxenesa(ll) u (111).

» KauecTBeHHBIE peakuy Ha KATHOHBI XKeJe3a.

IIpakTHyeckue padoTbl

6. )KECTKOCTH BOJIBI M CLIOCOOBI €€ YyCTpaHEHUS.

7. Penienue dKCIIEpUMEHTANIBHBIX 3a7a4 110 TeMe «MeTais».

XuMHS 4 OKPY KA Iasi cpeaa

Crpoenue 3eminu: sipo, MaHTHs, 3eMHasl Kopa, Jurocdepa, rujapocdepa, atmochepa. Xumuueckuit coctaB 3emiu. I'opHble mopoibl. MuHepasl.
Pyne1. Ocanounsie ropueie nopoasl. [lonesnsle nckonaemsie.

VICTOYHMKM XMMMYECKOTO 3arpsi3HEHUs OKpyxkaromed cpeapl. [7o0anbHble 3KOJIOTMYECKME NPOOJIEMBbl UEIOBEYECTBA: HApyIIEHUE
OMOT€OXUMHUYECKUX KPYrOBOPOTOB XMMHMUYECKUX 3JIEMEHTOB, NOTEIUIEHUE KJIMMAaTa, KHCIOTHBIE J0Xau U Ap. O30HOBBIE IbIpbl. MexXIyHapoaHOe
COTPYIHUYECTBO B 00JIaCTH OXpaHbl OKpYXKarollei cpesibl OT XMMHUYECKOT0 3arpsi3HEeHMsL. «3enéHast XUMUs.

JdeMoHcTpanuu

e Buneodparments! u cnaiasl «CtpoeHue 3eMi U €€ XUMUYECKUN COCTaB.

° KOJ'IJ'ICKL[I/IH MHHCPAJIOB U T'OPHLBIX MMOPOI.



e Komnekuus «Pynpl MmeTamiosy.
e BuneodparmenTsl u ciaiiapl «I 100aTBHBIE YKOJIOTHUECKUE MTPOOIIEMBI YETIOBEYECTBAY.
e BuneodparMeHTs! 1 cHalpl O CTETIEHN KOJIOTMYECKON YUCTOTHI TOBApA.
JlabopaTopHble ONbITHI
* MI3yueHue rpanura.
* I3ydeHne MapKUpOBOK Pa3JIMYHBIX BUI0B IPOMBIIIIEHHBIX U MIPOJIOBOJIBCTBEHHBIX TOBAPOB.
O0600menne 3HaAaHUH M0 XUMHUH KYPCca OCHOBHOM IIKOJIbI.
IMoaroroBka kK OCHOBHOMY IroCyAapCTBEHHOMY 3K3aMeHY
Crpoenue aroma B COOTBETCTBUM C IOJOKEHHEM XMMHUYECKOTO JIEMEHTa B MEPUOANYECKON cucteme. CTpoeHue BelecTBa: XMMUYECKasl CBSA3b
U KpUCTaJIIMYecKasi peméTka. 3aBUCUMOCTb CBOMCTB 00pa30BaHHBIX JIEMEHTaMU IIPOCTHIX BEHIECTB (METAIOB, HEMETAIIOB, OJArOpOIHBIX T'a30B) OT
IIOJIO’KEHHS JJIEMEHTOB B IIEPUOANYECKON cucTeMe. THUITOIOrus HeopraHM4ecKrX BEIIECTB, Pa3AeICHUE UX Ha KIacchl U rpymmsl. [IpeacraBureny.
[Ipu3Haku 1 ycnoBUs NPOTEKaHU XUMUYECKUX peakiuil. TUMONorus XMMUYEeCKUX peakiiii o pa3IuyHbIM Ipu3HaKkaM. Peakunun noHHOro oOMeHa.
OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUY.
XUMHUYECKHE CBONCTBA MPOCTBIX BELIECTB. XapaKTepHble XMMHMUYECKHE CBOMCTBAa C€OJICOOPA3yIOIUX OKCUAOB, THUIAPOKCHIOB (OCHOBAHMM,

KHUCIIOPOACOACpKAIINX KHUCIIOT u amM(pOTepHBIX TUIPOKCHUJIOB), COJICH.



YueOHO-TEMaTHYECKHUI IJIAH:

Tema Koauu
€CTBO 4acoB
BBenenue. O01mas XapakTepuCcTUKA XUMUYECKHUX 3JIEMEHTOB U XUMHYecKUX peakuuil. [lepuoanyeckuid 10
3aKkoH u [lepuoguyeckas cucrema xumuuyeckux 3jiemMenToB /. U. MenpaesieeBa
Tema 1.MeTa/abl 15
Tema 2. [Ipaktukym 1 «CBoiicTBa METAJVIOB M UX COCAHHEHUID» 3
Tema 3. Hemera/ibl 25
Tema 4. [IpakTukym 2 «CBoiicTBa COeJUHEHU HEMETALIIOBY» 3
Tema 5. Kparkue cBeieHnsi 00 OpraHn4ecKux coeJMHEeHNsIX 4
Tema 6. O6001IeHHEe 3HAHNH MO XUMHH 32 Kypc 0CHOBHOI1 mKkoJbl. [loaroropka k OI'I 11
Hroro: 68

IlepeyeHb KOHTPOJILHBIX Pa0OT

Koumponvnaa paboma 1. no teme «BBenenue. OO0mas xapakTepUCTUKa XUMUYECKUX IJIEMEHTOB U XUMHUYeckuX peakuuid. [lepmonnyeckuit
3aKOH U

Ilepuoanueckas cucreMa xumudeckux anementoB /. 1. Menneneesa.
Konmponvnasa paboma 2. no teme «MeTasbly.
Konmponvnas paboma 3.no teme «HemeTamibiy.

KonTtponsHas padora Ne 4 «O6o01menue 3HaHui 3a Kype xuMuu 8-9 kiacc o tumy OI'D»



IIpoexTHBIE PaGOTHI

1.«Boxa B opraHu3Me 4esoBeKay.

2.«KucnoTel B Ipupojie U J0May.

3. «Conn B HEXXMBOU IIPUPOJIEN.

4.«Mertasbl B HaIlleM OpraHU3Me».

5. «B mupe BKyCOB U 3alaxoBy.

9 KIIACC

(2 4 B Hegemto, Bcero 70, u3 HUX 4 4 — pe3epBHOE BPEMS)

Homep
OcHoBHoOe coJep:kaHue XapakTepucTHKA OCHOBHBIX BU/IOB /1eSIT€IbHOCTH

YpPOKa Tema ypoka

) ypoka yyamuxcsi (Ha ypoBHe y4eOHBIX JeidcTBUIl)

n/n
IloBTOpeHue u 00001IeHNEe cBeleHUT MO Kypcy 8 kiacca. Xumnueckue peakuuu (5 4)
1 Knaccudukanus bunapusie coenunenus. Oxcuabl coneoOpasyromue | Xapakmepuzosams OKCHIABI, THUIPOKCUIBI (OCHOBAHMS,
HEOPraHUYECKUX U HecojeoOpaszyromue. ['Uapokcuapl: OCHOBaHUSA, | aM(oTepHbIE THJIPOKCH/IBI, KHCIIOPOJICOIeprKaIIie

BCIICCTB U UX

HOMEHKJIaTypa

aM(I)OTepHLIe TUAPOKCUABI, KHCJIOPOACOACPIKAIINC

KHUCJIOTHI. Cpe,[[HI/Ie, KHUCJIBIC, OCHOBHEIC,

KOMIIJICKCHBIC COJIH.

I[eMOHCTpaHI/IH. O3HaKOMIICHHE C KOJIIICKIIUAMUA

KHUCJIOTHI) U COJIU TIO TUIaHY: COCTaB, CIOCOObI 00pa3oBaHUs

Ha3BaHUM, XapaKTEpHbIE CBOMCTBA U MOJyYEHHUE.
Knaccugpuyuposams oKcuapl, TUAPOKCUIBI (OCHOBAHUSA,

KHCIIOPOJICOACpKALIUE

amdoTepHbIe THJIPOKCHIBI,




MCTAIJIOB n HEMCTAJJIOB. O3HaKoMJIICHHE C

KOJIJIEKITUSIMH OKCHJIOB, KHCJIOT M COJICH

KI/ICJ'IOTI)I) " COJIM IO pa3JINYHBIM IMPU3HAKAM.

Ymems»  monrBepkAaTh  XapakTEPUCTUKY  OTIEJIbHBIX

HpeIlCTaBI/ITeJIeI;’I KJIaCCOB HCOPTraHNYCCKUX BCIICCTB
YpaBHCHHUAMU COOTBCTCTBYIOIIUX peaKHHfI.
Pacprleamb TCHCTUYCCKYIO CBA3b MCXKAY KiacCaMHu

HEOPraHWYECKUX COCTMHEHUI

Knaccuduxarus
XUMHUYECKUX PEeaKIHil
M0 Pa3JIMYHBIM

OCHOBAaHUAM

OO6001IeHne CBEACHUH O XUMUYECKHX peaKlUsX.

Knaccuduxkarus XUMHYECKUX peakuuii o
pa3IMYHBIM OCHOBAHHUSIM: IO COCTaBy H YHCIY
pearupyromux W 00pa3yIoluXCs BEIIeCTB, 110
TermoBoMy 3(h(eKTy, Mo arperatTHoMy COCTOSTHHUIO
pearupyromux BeIeCTB, MO OOpPaTUMOCTH, IO
W3MEHEHHUIO CTEIEHEH OKMCICHHS DJJIEMEHTOB, IIO
WCITOJI30BAHUIO KaTaIM3aTopa.

BsaumoneiictBue

JlaGopaTtopHble onbITHI. 1.

aMMHaKa ¥ XJOPOBOJOPOJ]A. 2. Peaxnus

HedTpanm3anuu. 3.  HaOmropeHwe — TEmioBOro

ahdexra

B3aumonencTeue

peakiuu HEUTpaTU3aIIHH. 4.

CEpHOM KHCIOTBI C OKCHUIOM
meau(ll). 5. PasnoxxeHue mepokcuga BOJIOpoOAa C

IMOMOIIBIO KaTaJla3hbl KapTO(beJ'IH

Obvscuamb TIOHATUA «XUMHYECKAs PEAKIHs», «PEaKIIHU
COCMHEHUS», «PEAKIIUN PA3JIOKEHU», «PEAKIIMH OOMEHA,
3aMEIICHH, HEUTpaIn3aIumy,

«peaKuuun «pe€akuruun

«OK30TCPMHUYCCKHUC PEaKIIun», OHAOTCPMHUUYCCKHE

peakiuuy,  «OoOpaTUMbIe  peakuuu», «HeoOpaTHUMbIe
peaKIum», «OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN,
«TOMOTEHHBIE  PEaKIHH,

«rCTCPOrcHHbIC PEaKnum,

«KaTAJINTHYECKHE peakIum, «HEKATAIMTHYECKHE
PCaKIUNY, «TEIIIOBOM d3PPEKT XUMHUSCKON PeaKIum.
Knaccugpuyuposams XuMUYECKUE PEAKIUU 10 Pa3THYHBIM
OCHOBAHHSIM.

Onpedensimb OKUCIUTEIb M BOCCTAHOBHUTENb, IPOLIECCHI
OKHCJIEHHS X BOCCTAHOBJICHHMS.

Habniooams n onucvieams peakiiud MeXAy BeIIeCTBaMH C

MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHH

ITonsaTHE O CKOpOCTH

Ilonstue o CKOpOCTHU XHMHYECKOH pCaKknuu.

O6’b}lCH}Zmb, YTO TAKOEC «KCKOPOCTb XUMHUYECKON pCaKkmnum».




XUMHUYECKON PEaAKIUU.

Karanus

CDaKTOpI)I, BJIMAOIIME HaA CKOPOCTb XHMHYCCKHUX

peakuuii: MmpUpoaa PEarupyrolIux BeEIIeCTB, HUX

KOHIICHTpaIus, TeMIeparypa, TUTOIIAb
COTIPUKOCHOBEHHUS, HaJIMane KaTaim3aropa.
Karanns.

JeMoHcTpanum. 3aBUCUMOCTh CKOPOCTH

XUMHYECKOH PEaKIUU OT MPHUPOJIBI PEarupyrOIINX
BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakIuu OT KOHIICHTPAIIUN Pearupyroniux BEIIeCTB.
3aBUCUMOCTh CKOPOCTM XHMHYECKOW pEeakiuu OT
IJIOLIAAU COTIPUKOCHOBEHUS pearpyrolInuX BEIeCTB
(«kunsmui - croi»). 3aBHCHUMOCTh  CKOPOCTH
XMMHUYECKON peakuud OT TeMIepaTypbl pearu-
PYIOIIUX BEIIECTB.

JlabopaTopHble onbIThI. 6. 3aBUCUMOCTH CKOPOCTH
XMUMHUYECKON peakuu OT MPUPOABI PEearupyrominx
BEIIECTB HA NpPHUMEpPE B3aUMOJEUCTBUS PACTBOPOB
Tuocynb(ara  HaTpUs U XjJopuma  Oapws,
THOCynb(ara HATPUS U COJSHOM KHUCJIOTBL. 7.
3aBUCHMOCTh CKOPOCTH XMMHUYECKOH peakIuu OT
OPUPOJBI METAIJIOB TpPHU HMX B3aUMOJICHCTBUU C

COJITHOM KHCIOTOW. 8. 3aBHCUMOCTb CKOPOCTH

Apeymenmuposams BeI00p eIUHUI] U3MepeHus Vp.
Ycemanaenueams NpUUUHHO-CIICICTBEHHBIE CBSI3H BIIMSTHHS
pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUICCKUX PEAKITHH.
Habnooams v onucvbiéams peakud MEX]y BEIIECTBAMU C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUH
IIposooums  OMBITH, TOATBEPKIAIOIINAE 3aBUCHMOCTD

CKOPOCTH XUMUYECKOW PEaKUH OT PA3IMYHBIX (PAKTOPOB




XUMUYECKOM peakluu OT TMPUPOABI KHUCIOT MpH
B3aMMOJICHCTBUM HX C JKene3oM. 9. 3aBUCHUMOCTh
CKOPOCTH XHMHYECKOW pPEaKIUu OT TeMIIepaTyphl.
10.

3aBUCHMOCTh CKOPOCTH XUMHUYECKOW pEaKIHu OT
KOHIICHTPAIIUM  pearupyrommx  BemectB.  11.
3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW pEaKIMH OT
MJI0LIAAN CONPUKOCHOBEHHUS pearupyronux
BellecTB. 12. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOU

PEAKIMK OT HAJIMYUSA KaTajIu3aTopa

Xumudeckne peakiuu B pactpopax (10 4)

9JI€KTpOJ'II/ITI/I‘ICCKaH

JIUCCOLAIHS

[MonsitTue 00 3IEKTPOJUTHYECKON JUCCOLMAIMU. | Xapakmepu3oeamy TOHSATUS <«QJIEKTPOJIUTUYECKAs
DJEKTPOJIUTBI ¥ HEUICKTPOJMTHL. ~ MEXaHH3M | TUCCOLUAIHS, «IJICKTPOIUTHD), «HEIICKTPOIUTHD).
JMCCOIMALIMK  3JICKTPOJIUTOB € PasIM4HbIM | Ycmauasnueams TPUYAHHO-CICACTBEHHBIC CBSI3H MEXKIY
xapaktepoMm cBsi3U. CTeneHb AIEKTPOJUTUYECKON | MPUPOAOH NEKTPOIUTA U CTENEHBIO €r0 AUCCOIMALIUH.
muccouuanuu. CUbHbIE U c1a0ble SJeKTPOIUTHI. Yemanasnueames TPUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXIY
Jemoncrpanmuu. lVcnpiTaHue BEIIECTB M WX | TUIIOM XHMHUYECKOH CBSI3U B JJICKTPOJIMTE U MEXaHU3MOM
pPacTBOPOB Ha ANEKTPOTPOBOIHOCTD €ro JrcCcoluaIum

JlaGopaTopuslii onbIT. 13. [ucconmanus cnabbix

QJICKTPOJIUTOB HAa IPUMEPC y’KCYCHOfI KHUCJIOTBI




OcHoBHBIE
MOJIOKEHUS TEOPUH
BIEKTPOIUTHYECKON

muccormaruu (TOJI)

OCHOBHBIE TOJIOKEHUS TEOPUH AJIEKTPOJIUTHUECKON

mucconuanuu.  Knmaccudukamuss HWOHOB H  HX

cBoiictBa. KwWCIOTBI, OCHOBAaHHMSA HW COJIHM Kak
OJICKTPOJIUTEI. Nx KHaCCI/I(i)I/IKaIH/ISI n qucconuanus.
JdemoHcTpanmnm. 3aBUCHMOCTh

ANIEKTPONPOBOAHOCTH  YKCYCHOM  KHUCJIOTBI ~ OT
KOHLIEHTpaluu. JIBUXKEeHHE OKpalleHHBIX HOHOB B

OJICKTPHUYCCKOM II0JIC

Xapaxmepuweamb IHNOHATHUA «CTCIICHb JUCCOLMAINN»,

«CUJIBHBIC  JJICKTPOJUTBD),  «CIIA0ble  AIEKTPOJHUTEHIY,
«KaTUOHBD», «AHUOHBI», «KUCJIOTHI», «OCHOBAHUSDY, «COJI.
Cocmasnsams ypaBHEHUS JIEKTPOJIUTUUECKON JUCCOLUALIIT

KHCJIOT, OCHOBAHMI U COJICH.

Unniocmpuposams  nipuMepaMu  OCHOBHBIE — TTOJIOKEHUS
TEOPHUH IEKTPOTIUTHICCKOUN TUCCOIUAITUN.
Pasznuuame KOMITOHEHTEI JI0Ka3aTeIbLCTB (Te3ncos,

apryMeHTOB U (OPMBI JI0KA3aTEIbCTBA)

XUMHYECKHE
CBOIICTBA KHACJIOT KaK

QJICKTPOJIUTOB

OO01mmne XUMHUYECKHE CBOMCTBA KHCJIOT: U3MEHEHUE

OKpacKu WHJIMKATOPOB, B3aHMOJICHCTBIE c
MeTaJlJIaMH, OKCHJIAMHU U THIPOKCUIAMU METAJIOB U
cosiMu. MoJeKyJsIpHbIE W HWOHHBIC (TIOJIHBIE H
COKpaIlléHHbIC) YpaBHEHHUs peakuuid. XUMHUYECKUN
CMBICI ~ COKpPalI€HHBIX  YpaBHEHUH.  YCIIOBHS
NPOTEKAHUsl PEaKUUM MEXAy >SIEKTPOJIUTaMU A0
KOHIIA. Ps1 akTHBHOCTH METaJIOB.

JlaGopaTopHble onbIThl. 14. M3MeHeHue OKpacku
WHJIUKAaTOPOB B KHUCIOTHOW cpene. 15. Peakuus

HeﬁTpanmaum/I pacTBOpa EI0YHn pa3jINdYHbIMU

Xapaxmepuzosame 00IIME XUMUIECKUE CBOWCTBA KUCIOT C
HO3UIUH TEOPUH AIEKTPOIUTUIESCKON AUCCOIHALHH.
Cocmasnams MONEKyISpHBIC, TOJHBIE M COKpAlIEHHBIC
MOHHBIC YPaBHEHUS PEaKLUi ¢ y9aCTHEM KHCIIOT.
Apaymenmupoeams BO3MOKHOCTh NPOTEKAHHS DPEaKIHH C
ydacTHeM KHCJIOT Ha OCHOBe IpaBwia bepromne u psga
AKTHBHOCTHU METAJUIOB.

IIposooumu XMUMHYECKHE

OIIBITHI, MOATBCPIKAAOIINC

CBOWMCTBAa KHCIOT, C COOJNIOJICHHEM TMpaBWI TEXHUKU
0€30MacHOCTH.

Habnmooams n onucvieams pCaKkuuun € ydaCTUuEM KHCJIOT




kuciaoramu. 16. Ilomyuenune ruapoxcuna menu(ll) n
€ro B3auMOJICHCTBUE C PA3IUYHBIMU KHcIoTaMu. 17.
B3anmopneiictBHe CHIIBHBIX KHCIOT C OKCHJIOM
menu(ll). 18—20. BsaumoneiicTBHE KHUCIOT C

Meramamu.  21. KauecTtBeHHass ~ peakuust  Ha
kapOoHaT-uoH. 22. [losiyueHue cTyiHs KpeMHHEBOU
KUCJIOTHL. 23. KayecTBEHHass peaknus Ha XJIOpUI-

WM CyNb(haT-uoHbI

C TIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU

10 XUMUYECKUE OO6mme XUMHYECKHE CBOICTBA menouent: | Cocmasnams  MOJEKYISIPHBIE, TIOJHBIE M COKpPAIIEHHBIE
CBOMCTBAa OCHOBAaHUI | B3aMMOIEHCTBUE C KHCJIOTaMH, OKCHJaMU | MOHHBIEC YPAaBHEHHUS PEAKIIMil C y4aCTUEM OCHOBAHMIA.
KAaK JIEKTPOJIUTOB HeMeTaoB, cosiMu. OOII1e XUMUYECKHE CBOMCTBA | Apeymenmuposams BO3MOKHOCTb IMPOTEKAHUS PEAKIHM C
HEpACTBOPUMBIX OCHOBAaHMM: B3aMMOJECHCTBUE C | y4aCTMEM OCHOBaHWM HAa OCHOBE mpasuiia beprose.
KHUCIJIOTaMH, Pa3JI0KEHUE ITPU HATPEBAHUH. Ilposodumsb  ONBITHI, TOITBEPKIAIONINE  XUMUYECKUE
JlabopaTopubie onbIThbl. 24. V3MeHEeHHWE OKPAacKH | CBOMCTBA OCHOBAaHHMM, C COONIOACHHUEM IIPaBUJI TEXHHUKHU
WH]JIUKaTOPOB B IIEJIOYHON cpene. 25. | 0e30IacCHOCTH.
BzaumopnelictBue 1menouyell ¢ yriaekucibiM ra3oM. | Habniodams M onuckiéams peakluuu ¢ y4aCcTHEM KHUCIIOT C
26. KadecTBeHHas peakiMsi Ha KaTHOH aMMOHHSA. | IOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U A3bIKA XUMHH
27—28. Tlomyuenue ruapokcuna menu(ll) m ero
pa3noXeHue
11 XHUMHUUYECKUE OOu11e xuMHUYecKre CBOMCTBA CPEAHUX COJIeH: Xapaxkmepuzoeams 001Ee XUMUYECKHE CBOWCTBA colieil ¢

CBOMCTBA COJIEN KaK

QJICKTPOJIUTOB

B3aHMOJICHCTBHE C KHUCJIOTaMHU, iea04aMu, COJIIMU

1 MeTajaaMy. B3anMopeicTBue KUCIBIX COJIEeH CO

MO3UIHHI TCOpHUU BHGKTpOHHTquCKOﬁ JAUCCoanu.

Cocmaensamo MOJICKYJIAPHBIC, TIIOJIHBIC H COKpaH_[éHHLIC




IIETI0YaMH.
JlaGopaTopubie onbiTel. 29. BisamMopeiicTBue
kapooHatoB ¢  kuciotamu. 30. Ilosyuenue
ruapokcuaa  kenesa(lll). 31,  BsaumoneiictBue

xKene3a ¢ pactBopoM cyibhara meau(Il)

VOHHBIE YPABHEHUS PEAKIMI C y4aCTHEM COJICH.
Apeymenmuposams BO3MOKHOCTb IPOTEKAaHUS peakuui
C y4acTHEM COJIeH Ha OCHOBE npaBuiia beproie.
IIposooums  OTBITHI,

MOATBCPKAAIOIINEC XUMHNYECKHUE

CBOMCTBa coyield, C COONIOACHHEM TPaBWJI TEXHUKHU
0€30MacHOCTH.
Habniooams u onucviéams peakuuu € y4aCTHEM cCOJei

C TIOMOTIIBIO PYCCKOTO (POJTHOTO) SI3BIKA M SI3bIKA XUMUU

12 [Tonsarue o runponuse | ['maponn3 kak 0OMEHHOE B3aMMOJICHCTBHE COJIeH C | Ycemanasnueames 3aBUCUMOCTH MEXKAY COCTaBOM COJM U
coyen BOJOW. ['MApONM3 CONMM CWIBHOTO OCHOBAaHUS H | XapaKTEpOM €€ TMIpOoJIn3a.

cnaboit  kucnoTel. [maponmu3 comm  cmaboro | Amanuzuposams  Cpely pacTBOpa COJW C  MOMOIIBIO
OCHOBAHMSI M CHJIBHOM KHUCJIOTBl. BOJOPOIHBIN | MHIUKATOPOB.
nokasareins (PH). Ilpocno3uposams TUN TUIPOJIU3A COJIM HA OCHOBE aHAIM3a
JemoncTpanun. OmnpeneneHre xapakrepa cpelibl B | €€ GopmyIibl
pacTBopax cosei

13 Ilpakmuueckas CBoiicTBa KUCIIOT, OCHOBaHHUI, OKCHIOB U colieil B | Ymems oOpamatbcsi C J1a0OpaTOpHBIM 000PYAOBaHHEM

paboma 1. Pemenue
AKCTIEPUMEHTAIBHBIX
3a1a4 o TeMe
«DQNeKTpoIuTHYEeCKast

JAUCCOoIuanus»

CBCTC TCOpHUU SJIGKTpOHHTI/I‘IeCKOﬁ Jucconnannmn
n HpC,Z[CTaBJ'IeHI/Iﬁ 00 OKHUCJIUTCIIBHO-

BOCCTAaHOBUTCIIbHBIX PCaKIUAX

U HarpeBaTelIbHBIMU ~ TpUOOpaMH B COOTBETCTBHHU
C MpaBWJIaAMU TEXHUKH OE30MACHOCTH.
Habatooams cBONCTBA IEKTPOIUTOB.
Habniooams W onucvleams  peaklMM C  y4acTHEM
3NIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOIO (PyCCKOrO WM

pO,I[HOl"O) A3bIKA U A3bIKa XMMHUH.




Dopmynuposamp BBIBOABI MO pPe3yabTaTaM IMPOBEIEHHOTO

IKCTIEPUMEHTA
14 O06o00meHne U cucTeMaTru3ays 3HAaHUK 110 TeMe « XMMHYECKUE PEaKIH B PACTBOPAX AIIEKTPOIUTOBY
15 Konmponvnas paboma 1 no tTeme «XUMUYECKUE PEAKIIUN B PACTBOPAX DIICKTPOTUTOBY
HemeTtasnuibl 1 ux coequnenus (25 4)
16 Obmas CrpoeHne aTOMOB HEMETAJJIOB M UX NOJoKeHue B | OO0vbACHAmMb, UYTO TAKOE HEMETAIIBI.
XapaKTepUCTHKA MEPUONIECKOI cHCTEME. Psn | Xapaxmepuzosame xumudeckne 3J1€MEHTBI — HEMETAJIIBI U
HEMETaJJIOB AIIEKTPOOTPHIIATEITHHOCTH. Kpucranmuaeckue | ctpoeHue, (GpU3MYECKHe W XUMHUYECKHE CBOMCTBA TMPOCTBIX
pPEmIETKH HEMETAUIOB — MPOCTBIX  BEIMIECTB. | BENIECTB — HEMETAIJIOB.
dusnuyeckne  cBoiictBa  HemertauioB.  OOmme | Obvsacuame 3aBUCHUMOCTE OKHUCIIUTEILHO-
XMMHYECKHE CBOWCTBA HEMETAJNIOB: OKUCIUTEIbHBIE | BOCCTAHOBUTENBHBIX  CBOWCTB (WM  mpedcKasvleéamby

M BOCCTAHOBUTEJIBHEIE,

Hemoncrpaumnu. Komnekius HemeramioB. Mojenu
KPUCTAJUTMYECKUX PEIIETOK HEMETAJIJIOB: aTOMHBIC H
MOJIeKyJIsipHBbIe. O30HATOP U MPUHIIUIIBI €TI0 PaOOTHI.
['opeHne MpoCTBIX BEHIECTB — HEMETAJIJIOB: CEPHI,

tdocdopa, TpeBeCHOTO yriis

CBOﬁCTBa) OJICMCHTOB-HEMECTAJIJIOB OT HUX IIOJIOXKCHHSA B

MIePUOINYECKOMN CHCTEME XUMHYECKHX  DJIEMEHTOB
J. . Menaeneena.

Yemanasnueamb TPUYMHHO-CIEACTBEHHBIE CBS3U MEXKIY
CTpOEHHUEM  aToMa, XHUMHYECKOW  CBS3bIO,  THUIIOM
KPUCTAJUIMYECKON PEIIETKM HEMETaJJIa M €r0 COCIMHEHUN U
(U3UYECKUMH CBOWCTBAMHU JaHHOTO HEMETaula M €ro
COCJIMHEHMH.

Jloka3zvieams OTHOCUTCIBLHOCTh IIOHATHH «METall» U

«HCEMETAJLID»
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Oo61mas
XapaKTEPUCTHKA
snemeuToB VIIA-

IPYIIBl — TaJIOT€HOB

lanorensl, CcTpoeHHE HUX aTOMOB M MOJIEKYIIL.
dusnyeckie W XHUMHYECKHE CBOICTBA TaJIOTCHOB.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB TaJIOT€HOB B
3aBUCUMOCTH OT HUX IOJIO)KEHUS B TMEPUOIUYECKOUN

cucreme. HaxoxaeHue rajoreHoB B IPHUPOJIE U HX

MOJIyYEHHE. buonoruueckoe 3HAUYCHHE u
MIPUMEHEHHE TaJIOTEeHOB.
JdemoncTpanuu. OOpa3ipl TaIOTEHOB — TPOCTHIX

BellecTB. B3anMoaeiiCTBHE TAJIOTEHOB C METAJUIAMHU.
BriTecHenne ximopoM Opoma WM MoJa U3 pacTBOPOB

HUX CcoJIEU

Xapaxmepuzoeams cTpoeHUEC, (PU3MYESCKHEC W XUMHYCCKUC
CBOﬁCTBa, HOJIyLIeHI/Ie 158 HpI/IMeHCHI/IC TaJIOTCHOB B IIJIAHEC
00111ero, 0COOEHHOr0 ¥ €IUMHUYHOTO.

Yemanasiueams TPUYIMHHO-CIICJICTBEHHBIC CBSI3U  MEXKTY
CTpOGHI/IeM aToMa, XI/IMI/I‘-IGCKOI\/JI CBA3b10, THUIIOM
KPUCTAJUIMYECKON PEHIETKU Yy rajloreHoB U (PU3NYECKUMH U

XUMHYECKHIMH CBOMCTBAMH 3THX BCIICCTB

18

CoenuHeHnsa

TaJIOIrCHOB

l'ajoreHOBOMOPOIBI M COOTBETCTBYIOIIUE MM

KHUCJIOTHI: IIJIaBUKOBAasdA, COJIsIHad, 6pOMOBOI[OpO,I[Ha$I,

nonoBosiopoanas. [amorenwapl. KadecTBeHHBIC
peaknuuy  Ha  TrajoreHun-uoHel.  I[IpuMeHeHue
COEIMHEHMH TaJOreHOB.

JdemMoHcTpanms. Konnexmus MIPUPOTHBIX

COCIIMHEHUH XJIopa.
JlabopaTtopublii onbIT. 32. Pacnio3HaBanue

TraJorcHua-unoHoB

Xapaxmepuzoeams ¢ UCTOIB30BAHUEM PYCCKOTO (POJIHOTO)

A3bIKa U A3bIKa XMMHH COCTasB, (bI/ISI/I‘IeCKI/IC n XUMHYCCKHEC

CBOﬁCTBa, IOJIYy4CHHUEC n IIPUMCHCHHUEC COGI[I/IHCHI/Iﬁ
TaJIOTCHOB.
Haszvieamo COCAMHEHUA TaJIOI€HOB IIO (bOpMy.]'Ie u

cocmaensims GOPMYIIBI TI0 UX Ha3BAHHUIO.

Yemanasnueames TPUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXIY
XHUMHYECKOM CBS3BIO U TUIIOM KPUCTAJUIMYCCKOM PEIICTKH B
COEIMHEHUSX TAJIOTeHOB U (U3MUYECKUMU U XUMUYECKUMU
CBOMCTBAMU ATUX BEIIECTB.
Habarooamo XUMHWYECKUHN

IIposooumey, U ONnuUcCbl8amob




SKCIICPUMCHT II0 PaClO3HABAHUIO TaJIOrCHUA-MOHOB C
CO6JIIOI{CHI/I€M IMpaBUJI TCXHUKU 0€30I1aCHOCTH.

Buvinonnams  pacy€rbl MO0 XUMHYECKHMM (opMyrnaM |

YpPaBHEHUSIM  pEaKlUMil, MNPOTEKAIIUX C  YYACTHUEM

COEIMHEHMIT TAJIOTEHOB

19 Ipaxmuueckas ConstHast KuCJIOTa KaK CHJIBHBIA  3JEKTPOJUT. | Ymems oOpamarhecs ¢ J1abopaTOpHBIM 000OpPYAOBAHUEM U
paboma 2. I3ydaenne | TUnMWuHbIE peakmWH KHUCIOT, XapaKTepHBIC JUIS | HATPEBATENbHBIMH  TPHOOpaMH B COOTBETCTBUU  C
CBOWCTB COJISTHOM COJISTHOM KHCJIOTBI: B3aUMOJICWCTBHE C METAJUIaMU, | TIPABUIIAMHU TEXHUKH O€301TaCHOCTH.

KHCJIOTBI OCHOBHBIMH u am(poTepHBIMU okcuaamu, | Habnooames CBONCTBA 3JEKTPOIUTOB M MPOUCXOISAIINX C
OCHOBAaHUSMU U aM(OTEPHBIMH T'HAPOKCUAAMU, | HUMU SIBICHUM.

cossiMu. KauecTBeHHas peakiys Ha XJIOpUI-UOH Habniooams w  onucvieéams peakuuu €  y4acTHEM

AJICKTPOJIUTOB C TIOMOIIBIO PYCCKOTO (POTHOTO) sI3bIKAa WU
A3bIKa XUMUH.

@opmynuposamb BBIBOJABI 10 pe3yJabTaTaM MPOBEIEHHOTO
JKCIIEPUMEHTA

20 Obmas Oo6mas xapakrepuctuka snemMeHToB VIA-rpynnbl. | Jasams 001Iyl0 XapakTepUCTUKY aroMamM, MPOCTBIM
XapaKTepUCTHKA Cepa B mpupose u e€ moyiydeHHe. AJJIOTPOIHBIE | BEIIECTBAM U COCTUHEHUSM XalIbKOTE€HOB B 3aBUCUMOCTH OT

35eMeHTOB VIA-

IpyIIIbl —

xanbkoreHoB. Cepa

MoAu(UKAIIMM Cepbl U UX CBOWCTBA. XHUMHUYECKUE
CBOMCTBA CEPBI U €€ MPUMEHEHUE.
JdemoncTpanuu. BzauMonencTeue cepsl ¢

MCTaJlJIaMHU. FOpeHI/IC CCPBI B KUCIIOPOAC

UX MOJIOKEHHSI B IEPHOTUIECKON CUCTEME.
Xapaxmepuzoeams CTpOCHUE, AJUNIOTPONHIO, (PU3UYECKUE U
XUMUYECKHE CBOMCTBA, MOJYyYEHUE U IPUMEHEHHUE CEPBI.
Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM  aTroMa,  XUMHUYECKOH

CBA3bIO, THUIIOM




KPUCTAUTMYECKON peméTKu cepbl u €€ (PU3UUYECKUMH U
XUMHAYECKUMHU CBOMCTBAMH.

Buvinonnams  pacy€rbl MO0 XUMHYECKHMM (opMyrnaM |
YpaBHEHHSM PEAKINHN, ITPOTEKAIOIINX C yIaCTHEM CEPHI.
Ilposooums, Habr0Oame ¥ ONUCHIBAMb XUMHYECKHUI
OKCTIEPUMEHT TI0 TOPEHHUIO CEPHI Ha BO3IyXE U B KUCIOPOJIE

C CO6J'II-O,ZI€HI/IGM IIpaBUJI TEXHUKH 0e30macHOCTH
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CepoBoaopona u

cynbhuapI

CepoBOJOpOA: CTPOCHHE MOJEKYIbI, (PU3HUECKUE U
XUMUYECKHE CBOWCTBA, TOJyd€HHWE W 3HAYCHHE.
CepoBomopoanas kuciora. Cympduapl U HX
3HaveHue. JIFoMIUHOPOPHI.

Jdemoncrpauuu. Komtekius cyabQUIHBIX PYII.

KauecTtBennas peakuus Ha cyabGuI-UOH

Xapakmepuzoeams ¢ UCTIONH30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKa XMMHU COCTaB, (PU3UUYECKHE U XUMHUYECKHE
CBOICTBA, MOJYy4YCHUE W NMPUMEHEHHUE COCIUHEHUN CEphbl B
CTEIEHU OKUCIICHUS —2.

Ha3zvieams coeqHeHMs cepbl B CTENEHU OKHUCICHHS —2 TIO
bopmyne u cocmagnams GOPMYIBI IO UX HA3BAHUIO.
Cocmasnams

MOJICKYJIApHBIE W HMOHHBIC  YpaBHCHHA

peakiuii, XapakTepus3ylollue XHUMHUYECKHe  CBOMCTBA
COEIMHEHUN Cephl B CTENIEHU OKUCTICHUS —2.

Onucvieams MPOLECChl  OKHUCIICHUS-BOCCTAHOBJICHHUS,
onpeoensimb OKUCIUTEIb U BOCCTAHOBUTEIb U COCMABAAMb
JNIEKTPOHHBIM OanaHc B peakiusix C y4yaCTHEM CEphl B
CTENEHU OKUCIIEHUS —2.

Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY

XHUMHYECKOM CBS3bIO U TUIIOM KpHCT&J’IJ’IH‘ICCKOﬁ peIJ_IéTKI/I B




COCAMHCHUAX CCPbI H (1)I/I3I/II-I€CKI/IMI/I n XUMHWYCCKHUMU

CBOMCTBAMHU dTUX COEINHEHNHN
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Kucnoponusie

COEJIMHEHUS CEePBI

Oxkcun cepsi(IV), cepHucras KucioTa, CyJIb(QUTHI.
KadectBenHnas peaxiys Ha CyJlIb(QUT-HOH.

Oxkcun  cepoi(VI), cepHas xwucimora, CyibdaThl.
Kpucramnorngparsl. KauecTBeHHas peakuus Ha
cynbdaT-uoH.
JdemoncTpanuu. OOecrBeunBaHWE OKPAIIECHHBIX
TKaHEH ¥ IBETOB CEPHUCTHIM Ta30M.
Bsaumonelicteue

KOHIIEHTPUPOBAHHOW  CEpHOM

KHCIOTBI ¢ Menplo. OOyramBaHuWE OpraHUYEeCcKHX
BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KHUCIOTOM.
JlaGopaTopublii onbIT. 34. KauecTBEHHbIE peaKIIUU

Ha CyNb(aT-uoHBI

3anucvieams  QOpPMyNbl OKCHJIOB CEpbI, HA3bl8AmMb WUX,
ONnuCbl6amv CBOMCTBA HA OCHOBE 3HAHUW O KHCIOTHBIX
OKCHJIaX.

Xapaxmepuzoeams C UCIIOJIB30BAHUEM PYCCKOTO (POJIHOTO)
SI3bIKA U SI3bIKa XMUMHU COCTaB, (PU3UUYECKHE U XUMHUYECKUE
CBOMCTBA CEPHOM KUCIOTHI KaK DJIEKTPOJIUTA.

Cocmaensasms  MOJEKYIAPHBIE W  WOHHBIE ypPaBHEHHS
peaKkIuii, XapaKTepU3YIOINX XUMUYECKHE CBOMCTBA CEPHOM
KHCJIOTBI.

Pacnosnasams cynbdar-uoHBI.

Xapaxmepuzoeams C UCIOIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKa U S3bIKA XUMHUHU CBOWCTBA KOHIIEHTPUPOBAHHOM
CEpHOM KUCIIOTHI KAK OKHCIUTEIS.

Cocmasnams ypaBHEHUS OKHUCIIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIHMA METOJIOM DIIEKTPOHHOTO
OayiaHca.

Buinonnams  pacuéTel 1O XUMHUYECKHM QopMylnaMm H
YpaBHEHUSIM PEAKIUH, MPOTEKAIOUUX C YYaCTUEM CEpHOU
KHCIIOTBI.

Habnooams 1 onuceiéams XUMUYECKUNA SKCTIEPUMEHT
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IIpakmuueckas
paboma 3. 3yuenue

CBOMCTB CEpHOM

CepHast KHMCIIOTa KaK CHJIbHBIA  DJIEKTPOJIMT.

Tunmuanere pPCaKki KHUCJIOT, XapPaKTCPHBLIC IJIA

pa30aBIICHHOM CEpHOM KHUCIIOTHI: B3aUMOJCUCTBHE C

Ymems oOpamathbcs ¢ J1abopaTOpHBIM 000OPYJIOBAaHHUEM U

HarpeBaTelIbHBIMH ~ NPUOOpPaMH B COOTBETCTBHU  C

NpaBUJIAMH TEXHUKH 0€30TIaCHOCTH.

KHUCJIOTBI METaJUIaMH, OCHOBHBIMH 51 amporepasiMu | Habatooams CBOWCTBA 3JIEKTPOJMTOB U MPOUCXOMISIINX C
OKCUJAMH,  OCHOBAaHHSIMH ¥ aM(OTCPHBIMU | HUMH SBIICHUM.
rupokcuaaMy, coisiMu. KauectBeHHas peakuus Ha | HaOniodams W onucvbléams  peakud € y4acTHEM
cynbdar-uoH ANIEKTPOJIMTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POJIHOTO) SI3BIKA U SI3BIKA XHUMHH.
Dopmynuposamb BBIBOJBI TIO pe3yabTaTaM IMPOBEIEHHOTO
JKCIIEPUMEHTA
24 O6mras OO0mrast xapakTepHCTHKa 53JIEeMEHTOB VA-Tpynmsl. | /[asamb OOUIyl0 XapaKTEPUCTHKY aToMaM, IPOCTHIM
XapaKTepUCTHUKa A30T, CTpoeHHE aToMa M MOJIEKYJbl a30Ta. | BEIIECTBAM M COEIWHEHUSM dJIeMeHTOB VA-Tpymnmbel B
XUMHYECKUX Ouznyeckue M XUMHYECKHE  CBOMCTBAa U | 3aBUCHMMOCTH OT UX IOJIO)KEHUS B IEPHOJUUECKON CHCTEME.

3J1eMeHTOB VA-

rpyIIbl. A30T

OpUMEHEHHE a30Ta. A30T B MPUPOJE U €ro
OuoJoruYecKast poJib.
Hemoncrpaumnu. [uarpamma «CoctaB BO3IyXay.

Buneodparments! u ciaiinel «[Itnubn 6a3zapbiy

Xapaxmepuzoeams C UCIOIB30BAHUEM PYCCKOTO (POJIHOTO)

A3blKa M S3bIKA XUMHH CTpOEHME, (U3HYecKue u
XMUMHYECKHE CBOMCTBA, MOJyYeHHUE U IPUMEHEHHUE a30Ta.
Ha3zvieams coenunenus azorta mo Gopmyne U cocmasisims
(bopMyITBI 10 UX HA3BAHHUIO.

Yemanasnueame TPUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXIY
CTPOCHHEM aTOMa U MOJIEKYJIbl, BUJJOM XUMHUUYECKOU CBSI3H,
TANIOM  KPUCTAJTTMYECKOM

pe €TKH a30Ta u €ro

(I)I/I3I/IIIGCKI/IMI/I 1 XUMHYECKHUMH CBOHCTBaMH.




Buvinonnams pacy€rel MO0 XUMHYECKHM (opMyrnaM |

YpaBHEHUSIM PEAKIIH, MPOTEKAIOIINX C Y4aCTHEM a30Ta
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Ammuak. Conu

AMMOHUA

AMMHAK, CTpOEHHE MOJIEKYIbl MU (QU3NUYECKUE
CBOMCTBA. AMMMAuYHas BOJA, HAIIATBIPHBIA CIUPT,
rUApaT aMMHuaKa. JJoHOpHO-aKIENTOPHBIA MEXaHNU3M
o0pa3oBaHusi CBS3M B  KAaTHOHE  aAMMOHHS.
BoccraHoBuTEIbHEBIE CBOKMCTBA aMMHAKa.

Comu amMoHUsS M ux npumeHenue. KadecTBeHHas
peakuys Ha KaTUOH aMMOHHUS.

demoncTrpauuu. Ilomyuenue, coOupanue u
pacrio3HaBaHuEe amMMmuaka. PasmokeHue auxpomara
aMMOHUSL.

JlaGopatopublii onbIT. 36. KauecTBeHHasi peakuus

Ha KaTHOH aMMOHUA

Xapaxmepuzoeams C UCIIOJIB30BAHUEM PYCCKOTO (POJIHOTO)
A3blKa M SI3bpIKa XUMHUU COCTaB, CTPOEHHE MOJIEKYJIbI,
¢usznueckue M XMMHUYECKHE CBOWCTBA, MOJY4YEHHE U
NpUMEHEHHE aMMUaKa.

Ha3zvieams conu amMmMoHMs 10 (GopMyliaM U cOCMmAassams
(bopMyIIbI 110 UX HA3BAHUSIM.

3anucvieams MOJICKYJIAPHBIC N  HWOHHBIC YpPaBHCHUA

peaKkiui, XapakTEepU3YIOIIUX  XMMHYECKHE  CBOMCTBa
aMMHMAKa U COJIe aMMOHMUSI.
Cocmasnams ypaBHEHUS OKHUCIIUTEIHHO-

BOCCTAaHOBUTEJIBHBIX pEaKIUid ¢ ydacTHeM aMMHaKa C
MIOMOIIIBIO METO/Ia 3JICKTPOHHOr0 OaaHca.

Yemanasnueams TPUYMHHO-CIICCTBCHHBIC CBSI3U  MEXKIY
BHUJIOM XHMHYCCKON CBSI3M, THIIOM KPUCTALIMYECKOM
PCIIETKH B aMMHAKe M COJIIX aMMOHHUS M (PU3NYESCKHUMH U
XUMHYECKUMH CBOMCTBAMHM 3THX BEIIECTB.

Ilposooumsv, Habmooamv W ONUCHIBAMb XUMHYCCKUI
OKCIEPUMEHT 1O pACMO3HABAHMIO HWOHOB aMMOHHS C
coOmrofieHre MpaBUJI TEXHUKH 0€30MacCHOCTH.

Buvinonnams  pacy€rbl 1O XUMHUYECKMM (opMmyrnaM |




YPaBHEHUSIM PEAKLHM, MPOTEKAIOIINX C Y4aCTUEM aMMHaKa

26 Ipaxmuuyeckas [Tomy4yenue, cobupanue u pacro3HaBaHWe aMMuaka. | [loryyams,  cobupams W pacno3Hagams  aMMHAK.
paboma 4. N3yuenue pactBOpUMOCTH aMmHuaka B Boje U | Obpawambcs ¢ 1a0OpaTOpHBIM  O0OPYAOBaHUEM U
HOJ'Iy‘-ICHl/Ie aMM#nakKa XapaKTCPUCTHKA OCHOBHBIX CBOMCTB ruapara | HarpeBaTCJIbHbIMHA HpI/I60paMI/I B COOTBETCTBHUU C
" U3YyUYCHHUC €TO aMMUaKa. KauecTtBennas pCaknusd Ha KaTUOH | IIpaBUJIaMH TCXHUKU 0€30I1aCHOCTH.

CBOJCTB aMMOHHUS Habnwooams m onucviéams XUMUYECKUH SKCIEPUMEHT C
MTOMOTIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BBIBOJABI TIO pe3yabTaTaM IMPOBEIEHHOTO
IKCIIEPUMEHTA.
Compyonuyams B TIpOIleCCE YYEOHOTO B3aMMOJCHUCTBUS
pu paboTe B TpymIax

27—28 | Kucnopoansie Oxkcubl a30Ta: HECOJIEOOPA3yIOIINE M KUCIIOTHBIC. Xapakmepuzoeams ¢ UCTIONH30BAHUEM PYCCKOTO (POIHOTO)

COCIMHCHMUA a30Ta

A30THCTasi KUCIOTA U HUTPUTHL. A30THasl KHUCIIOTA,
€€ roJiyueHue u cBoiictBa. Hurparsl.
JdemoHcTpanmnm. BzaumoneiictBue
KOHLICHTPUPOBAHHOW Aa30THOM KHCIJIOTBI C MEJBIO.
TI'openne ué€pHoro mnopoxa. Pa3znokeHue HuUTpara
KaJlusl U TOPEHUE JPEBECHOTO YroJIbKa B HEM.

JlaboparopHblii onbIT. 37. XUMHUECKHE CBOMICTBA

a30THOM KHCJIOTHI KaK QJICKTPOJINTA

A3bIKa U A3bIKa XMMHH COCTasB, (bI/ISI/I‘IeCKI/IC n XUMHYCCKHEC
CBOﬁCTBa, IMOJIYYEHUE U IIPUMCHCHHUEC OKCHI0B a30Ta.
Cocmaesnamo MOJICKYJIAPHBIE U

HOHHBIC  YpaBHCHHA

peaKuHﬁ, XapaKTCPpU3yro1munux XHUMHNUYCCKHEC CBOMCTBA
OKCHIOB a30Ta.

Yemanasnusamo MNPUYINHHO-CIICACTBCHHBIC CBs3U MCIKAY
BUJIOM XHMHUYECKOH CBA3U, THIIOM KpPICTaJIJIH‘leCKOP'I
peH_IéTKI/I B OKCHIAAX a30Ta W HX (I)I/I3I/I‘ICCKI/IMI/I )51
XUMHUYECKHUMHU CBONCTBaMH.

Xapaxmepuzo6ams ¢ UCTIONB30BAHHEM PYCCKOTO (POIHOTO)




S3bIKA M SI3bIKA XMMHH COCTaB, (PU3MUYCCKUE U XHUMHYCCKUC
CBOMCTBA a30THOM KHUCIOTBI KakK »JJIEKTpPOJUTa U €€
MIPUMEHEHHUE.

3anucvieamv  MOJEKYJISPHbIE W HOHHBIE YpaBHEHUS
peaKkuuii, XapakTepHU3YIOIIHE XWMHUYECKHE  CBOKCTBA
A30THOM KHUCIIOTHI KaK AJIEKTPOJIUTA.

Ilposooums, HabrOOaMb W ONUCHIBAMb XAMHYECKHUI
SKCIEPUMEHT,  XapaKTepU3YIOIIUA  CBOMCTBA  a30THOMU
KHCIIOTHl KaK »dJEKTPOJHUTA, C COOJIFOJICHHEM TIPaBHII
TEXHUKH 0€30IMaCHOCTH.

Xapaxmepuzoeams a30THYIO KUCJIOTY KaK OKUCIIUTENb.
Cocmasnams ypaBHEHUS OKHUCIIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peaxuui, XapaKkTepHU3YIOIIUX
XMUMHYECKHUE CBOWCTBA a30THOM KUCIIOTHI KaK OKHCIUTES, C
MOMOIUIBIO0 METO/Ia 3JIEKTPOHHOTO OanaHca.

Ilposooumsv, HabmoOoamv W ONUCHIBAMb XUMHYCCKUI
SKCIIEPUMEHT,  XapaKTEepPHU3YIOIIM  CBOWCTBA  a30THOMU
KHUCJIOTHI KaK OKUCIHUTES, C COOMIOICHHEM MPABUIT TEXHUKU

0€e30I1aCHOCTH
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docdop u ero

COCAUMHCHUA

dochop, crpoenue aroma u amorponus. Pochup.
®ochun. Oxcun docdopa(V) u  dochopnas

kuciorta. Docdatsl.

Xapaxmepuzoeams ¢ UCTOIB30BAaHUEM PYCCKOTO (POJIHOTO)
SI3bIKA U SA3bIKA XUMHH CTPOCHHE, AJUTOTPOTIHIO, (PU3UYECKHE

n  XUMHYCCKHC CBOfICTBEl, MOJIYy4YCHUC UW IIPUMCHCHUC




Jdemoncrpanun. O6pa3ibl NPUPOIHBIX COCTUHEHUM
docdopa. Topennme dochopa Ha BO3ayXe H B
oemnoro

kucinopone. Ilomyuenne

dochopa wu
HCTBITAHUE €r0 CBOMCTB.
JlabopaTtopublii onbIT. 38. KauecTBeHHas peakiius

Ha ochar-non

docdopa.
CaMOCTOSITEILHO

docdopa(V) kak

onucsleambs CBOMCTBA OKCHJa

KHUCIIOTHOIO OKCHJIa M CBOWCTBA

dbochopHON KUCITOTHI.

Hnnrocmpuposams  CBOWCTBA  OKCHAA

dochopa(V) u

dbochopHON KHUCIOTHI YpPAaBHEHUSIMU COOTBETCTBYIOIIUX

peaKkui.
Ilposooums, HabrOOaMb W ONUCHIBAMb XAUMHYECKHUI
JKCIIEPUMEHT C  COONIOJICHHEM  TpaBWUJ  TEXHUKH

0€30I1aCHOCTH.

Pacnosznasams pocdar-nons
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Oo6r1mas
XapaKTepPUCTHKA
351eMeHTOB |V A-

TpyIIbl. YTaeposa

OO6mras xapakrepuctuka syeMeHToB |V A-rpynmsr:
0COOCHHOCTH CTPOCHHSI aTOMOB, ITPOCTHIX BEIIECTB U
COECOUHEHUN B

3aBUCHUMOCTH OT IOJOXCHHA

3JICMEHTOB B TMEPUOJUYCCKON CHUCTEME. YTJICpO/I.
KpyrosopoT yriaeponaa B mpupojae. AJUIOTPOIHBIC
MOIU(UKAIIH:

rpadur.  AmopdHbIi

yIJIepoA: caxa, JPEeBECHBI yroib. AacopOuus.

ajmas,

XUMHYECKHE CBOMCTBA

yriaepoja.
Kokcoxummnueckoe Mpou3BOJCTBO U €r0 MPOTYKIIHS.
KapOupl.

Jemoncrpanuu. Komnekius «O6pa3ibl MPUPOTHBIX

Jlasamb  OONIyI0 XapaKTEPUCTUKY aToOMaM, IPOCTHIM
BEIIECTBAM U COCIUMHEHUSM 3jieMeHTOB I[VA-rpynmel B
3aBUCHUMOCTH OT UX TIOJIOKCHUS B TIEPUOINYECKON CUCTEME.
Xapakmepuzoeams ¢ UCIIONH30BAHUEM PYCCKOTO (POIHOIO)
SI3bIKA U SI3bIKA XMMHUHW CTPOCHHE, AJLIOTPOTIHIO, (PU3UYECKUE
U XUMHYECKHE CBOWCTBA, TNOJNy4eHHE M IPUMEHEHUE
amop¢Horo yriuepona.

Cpasnusams CTpOEHUE U CBOMCTBA anmMasa U rpadura.
Onucvieams OKUCIUTENHLHO-BOCCTAHOBHUTEIJILHBIE CBOMCTBA
yrieposa.

Ilposooumsb, Habawoams W OnUCHIGAMb XUMUYECKUN




coequHeHnun  yrimepoma».  Iloptper H. [l
3enuHckoro. [lornoiienue akTUBUPOBAHHBIM YIJIEM
pacTBOPEHHBIX BEIIECTB WJIA Ta30B. Y CTPOWCTBO

MpOTHUBOTa3a

SKCIICPUMCHT C Cco 6JIIOI[€HI/ICM IIpaBHJI TCXHHUKHU

0e30I1acHOCTH
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Kucnoponusie

COEJIMHEHUS yriiepoja

Okcun  yraepoma(ll):  cTpoeHue  MOJIEKYIBI,

nonydyeHue U cBoictBa. Okcua yraepona(IV):

CTPOCHHUE MOJICKYJIbI, TIIOJTYYCHHUEC U CBOMCTBA.

VYronpHas kucnota. Conu  yroJbHOW KHUCIIOTHI:
KapOOHaTel W TruapokapOoHaThl. TexHuueckas u
NUILIEBas COJa.

JlaGopaTopubiii onbIT. 39. [lonydyeHune u cBoiicTBa

YTOJIBHOM KUCIIOTHI

Xapaxmepuzoeams C UCIIOJIB30BAHUEM PYCCKOTO (POJIHOTO)
S3bIKA U SI3bIKa XUMHU COCTaB, (PU3UUYECKHE U XUMUYECKHE
CBOMCTBA, MOJTYYCHHUE ¥ TIPUMEHEHUE OKCUIOB YTIIepoa.
Yemanasnueams TPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
BUJOM XUMHYECKOW CBSI3M M THUIOM KPUCTAIUTMYECKOM
peméTku B OKCHUIaX yriepoga U UX (U3HYECKUMHU U
XUMUYECKHMH CBOMCTBAMHU, a TAKKE IPUMEHEHUEM.
Cobnrodams  TpaBUIa TEXHUKA  OE30MACHOCTH TP
WCII0JIb30BAHNHU [TIEYHOTO OTOIICHUS.

Okasvléams TEPBYIO NOMOILIb MPU OTPABICHUU YrapHbIM
razoM.

Xapaxmepuzoeams C UCIIOIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKA M SI3bIKA XUMHH COCTaB, (PU3UYECKUE U XHUMHUYECKUE
CBOMCTBA, MOJIYYEHUE U MPUMEHEHUE YTrOJIbHOM KUCIOTHI U
e€ couteii (kapOOHATOB M TUAPOKAPOOHATOB).
Hnniocmpupoéams 3aBUCUMOCTb CBOMCTB COJIEW YTOJIBHOMN
KHCJIOTBI OT UX COCTaBa.
Habnodamo XUMUYECKUU

IIposooumey, U ONnuUcCbl8amob




SKCIICPUMCHT C Cco 6JIIOI[€HI/ICM IIpaBHJI TCXHHUKHU

0€30I1aCHOCTH.
Pacnosznasamv xapboHaT-HOH.
Buvinoanuameo

pacu€Tel MO XUMHUYECKHUM (QopMmylnaMm H

YpPaBHEHUSIM  pEaKLMil, MNPOTEKAIIUX C  YYACTHUEM

COCIMHEHUH yriaepoaa

32 Ipaxmuyeckas [Momydenne,  cobmpanwme ®  pacro3HaBanue | [lonyuams, cobupame M pacno3Haéamv YIICKHCIBIA Tas.
paboma 5. | yrmekucnoro raza. Msydenwme pactBopumoctd | Obpawamecs ¢ 1abOpaTopHbIM  00OpyJOBaHMEM |
[Momy4yenune YIJIGKUCIIOTO Ta3a B BOJE MW XapaKTePUCTHKA | HArpeBaTeIbHBIMA  NPUOOpaMH B COOTBETCTBHH  C
VIJIEKHCIIOTO Ta3a W | KUCIOTHBIX CBOWCTB YrOJILHOU KUCJIOTHI. | PaBUJIAMHU TEXHUKU OE30MTaCHOCTH.
u3ydeHue ero cBorctB | KauectBeHHass — peaknusi  Ha  KapOoHaT- ¥ | Habnwodams M onucvléams XUMHUYECKHH SKCTIEPUMEHT C

TUAPOKApOOHAT-HOHBI MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOJBI MO pPeE3yabTaTaM IMPOBEIEHHOTO
IKCTIIEPUMEHTA.
Compyonuyams B TIpoliecce YUeOHOTO B3aUMOJICHCTBUS
npu paboTe B rpymimax

33 YrneBoaopos Opranunyeckas xumus. YriaeBoaopoabl. MetaHn, atan | Xapakmepuzoeams OCOOCHHOCTH COCTaBa U  CBOWCTB

U TpOMaH Kak MpeAenbHble  (HACHIIICHHBIC)

YrieBOJOPOJbI. OTujeH u aAllCTHUJICH KakK
HCIIPECACIbHBIC (HCH&CI)IIJ.ICHHBIC) YrJIeBO4OPOJAbI.

CrpykTypHble (QOPMYNIBI OPraHHMYECKUX BEIIECTB.

OpPraHMYeCKUX COCANHEHUH.
Paznuuams nipesienbHbIE U HENIPEAEIbHBIE YTIIIEBOIOPO/IBI.
Haszvieamv ¥ 3anucviéamv GOPMYINbl (MOJIEKYJISPHBIE U

Ba)KHEUIIINX MpECTaBUTENEN

CTPYKTYpHBIE)




l'openue yrineBomopooB. Peakuuu geruapupoBaHus
MpPEAETbHBIX YTJIEBOIOPOIOB.

JdemoncTpauuu. Moaenu MoJIeKyl METaHa, dTaHa,
STUJIEHA W alleTHieHa. B3anmonelcTBre dTHIIEHA C

OpOMHOI BOJOM M pacTBOPOM I€pMaHraHaTa Kajlus

YIJIEBOJIOPOIOB.

Habniooams 3a XOIOM XHMHYECKOIO JKCIEPHUMEHTA,
OTIMCBIBATH €T0 U JeJaTh BHIBOABI HA OCHOBE HAOIIOACHUI.
Quxcuposams PE3yNbTaThl AKCIEPUMEHTAa C TIOMOIIBIO
pycckoro (poaHOTO)  S3bIKa,

a TakKkE C IIOMOIIBIO

XUMHUYECKUX GOPMYI U ypaBHEHUI

34 Kucnoponconepxa- CoupTtel. OTWIOBBIM CHHUPT, €ro MOJydeHue, | Xapakmepu3zoeams CHOUPTHI KaK KHCIOPOICOAEpKaIIue
[Me OpraHuIeCcKue NMPUMEHEHHEe U  (PU3UOJIOTHYECKOE  JCHCTBHE. | OPraHUYECKUE COCTUHEHUS.
COCIUHEHMUS TpéXxaTOMHBIM CHOUPT TJIMLEPHH. VYkeycnas | Knaccuguyuposams cnupTbl MO YHCITY THIPOKCUIBHBIX
KHCIIOTa KaK MPeJCTaBUTENb KapOOHOBBIX KHCIIOT. TPYII B KX MOJIEKYJIaX.
demoncTpanuu. OOmue XuMUYECKHE CBOMCTBA | Hazvieams MpeACTaBUTENCH OTHO- U TPEXATOMHBIX CIUPTOB
KHCIIOT Ha  TpUMEpe  YKCYCHOM  KHCJOTHI. | U 3alMChIBATh UX (OPMYIIBL.
KauecTBeHHas peakuys Ha MHOTOATOMHBIE CIIUPTHL | Xapakmepuzosamu KapOOHOBBIE KUCJIOTBI KaK
KHUCJIOPOJICOAEPKAILIME OPTaHUYECKUE COCTMHEHHUS.
35 Kpewmuuii u ero Kpemuuii, crpoenue ero aroma M HaxoxkJeHue B | Xapakmepuzosamsv ¢ UCHOIb30BAHHUEM PYCCKOTO (POJIHOTO)

COCIUHCHUA

npupoae. CpolictBa kpeMHua. CUIMLIUIBI U CUJIAH.
Oxcupn xpemuusa(1V). KpemuueBas kuciora u eé
COJIH.

Hdemouncrpanun. Komnekuus «O6pa3ibl IpUpoTHBIX
coeMHeHU  KpemHus».  Komueknust  crekina,
KEpaMUKH, HEMEHTA U U3JIEIIUNA U3 HUX.
onbIThl.  40.

JlaGopaTopHbIe IIponyckanue

sA3blKa M A3bIKa XUMHHU CTPOCHHC aTOMOB MW KpPHUCTAJJIOB,

¢usuyeckue M XUMHUYECKHE CBOWCTBA, IOJY4YEHUE U
IPUMEHEHHUE KPEMHHUS.

Ycemanaenueams TpPUYMHHO-CIEICTBEHHBIE CBSI3M MEXIY
CTPOEHMEM aTOMa, BHJIOM XHMMHMYECKOH CBSA3M, THUIIOM
KPHUCTAINTNYECKOH PElETKN KPEMHUS U €ro (PU3HYECKUMU U

XUMHUYECKHUMHU CBONCTBaMH.




YIJICKUCIIOTO Ta3a Yepe3 pacTBOpP CHIIMKATa HATPHsI

Buvinonnams pacy€rel MO0 XUMHYECKHM (opMyrnaM |
YPaBHEHUSAM peakiuil, MPOTEKAOIINX C yYaCTUEM KPEMHUs
U €T0 COCMHCHUN.

Xapakmepuzoeamsb ¢ UCIOIb30BAaHUEM PYCCKOTO (POIHOIO)
A3bIKa M SI3bIKa XMMHUM COCTaB, (PU3MUECKHUE U XUMHUYECKHE
CBOMCTBA, IMOJIy4€HUE U PUMEHEHUE COeAMHEHUN KPEMHHUSI.
CpasHusamb TUOKCUBI YIIIEpOJa U KPEMHUS.

Onucvieams BaXXKHEWIIWE THUIIBI NPUPOIHBIX COECIWHEHHUU

KPEMHHSI KaK OCHOBHOTO 3JIEeMEHTA JIUTOC(HEPHI.

36 CunukaTtHas [IpousBoncTtBo crexna u 1ementa. llpoaykuus | Xapakmepuzosams CUIMKATHYIO TMPOMBIILUICHHOCTh U €€
MIPOMBIIIIICHHOCTh CHJIMKaTHOM MIPOMBIIIJICHHOCTH ONTHYECKOE | OCHOBHYIO MPOIYKIIHIO.
BOJIOKHO, Kepamuka, (apdop, dasuac. Ontudeckoe | ¥Vemanasiueams aHaIOTUN MEXKIY Pa3TUIHBIMHU OTPACIISIMH
BOJIOKHO. CUJIMKATHOW TTPOMBIIIUICHHOCTH
JdemoHcTpanmnm. Konnexius MPOIYKITUHA
CUJIMKAaTHOM TPOMBINUICHHOCTH. BuaeodparmeHTs
u cnaiipl «IIporu3BOICTBO CTEKIIA U IEMEHTa»
37 [Tonyuenue Hemeramner B mpupojge. ®pakiuonHas mneperoHka | Onucvliéams HaX0XIEHUE HEMETAUIOB B PUPO/IC.
HEMETAJIOB KUAKOTO  BO3JAyXa Kak cmoco0d  monyueHus | Xapakmepuzosamo (bpaKIHMOHHYIO MEPETOHKY >KHJIKOTO

Kuciaopona, azota u aprona. [lomyuenue docdopa,
KPEMHUSI, XJI0pa, H0Ja. DIEKTPOJIU3 pacCTBOPOB.
Komnekius

JdeMoncTpanuu. «IIpuponusie

COCAMHCHUA HCMCETAIIIOBY». BI/IIICO(I)paFMCHTBI u

BO31yXa KaK COBOKYIIHOCTb (bHSH‘ICCKI/IX IMponeccCoB.

Apeymenmuposams ~ OTHECEHHME IPOLIECCOB  MOJYyYEHHS

AKTHUBHBIX HEMCTAJIJIOB K OKHCIHUTCIBbHO-

BOCCTAaHOBUTCJIbHBIM IIpOLECCaM




cnaiapl  «@pakIMOHHAS ~ IEPEroHKa  KHUJIKOTO

BO3ayXa». Buneodparments! u cnaiiner «[loxydenue

BOJIOpO/IA, KHCJIOpO/ia i rajjorcHOB
AIEKTPOJIUTUUECKUM CTIOCOOOM
38 [Tony4yenue [lonydyenue cepHOM KHCIOTBI: CBIpbE, XUMU3M, | Xapakmepu3zoeamsb XUMHU3M, CBIPbE, allllapaTypy U HAy4YHbIC
BaKHEHIIIHNX TEXHOJIOTHYECKasi CXeMa, METOJ KHIISIIEro CJIosl, | MPUHIIUIIBI IIPOU3BOJICTBA CEPHOM KUCIOTHI.
XUMHYECKUX TIPUHIIATIBI TEINJI000MEHa, MIPOTUBOTOKA u | Cpasnuéams  TIPOW3BOACTBO  CEPHOM  KHUCIOTHI W
COeTMHEHMI nupKyssiuu. Oneym. MIPOU3BOJICTBO aMMHUaKa
HEMETAJVIOB [TpousBoacTBO aMMUaKa: CBIPBE, XHUMU3M,
TEXHOJIOTHMYECKas CXeMa.
JdemoHcTpanmnu. Monenun arrnaparoB TUTSt
MPOM3BOJICTBA CEPHOM KHUCIOTHI. MOJENb KUIISIIETO
ciaog. Mogens  KOJIOHHBI CHHTE3a  aMMHaka.
Buneodpparmentet wu  cnmaiiael - «lIpousBoacTBo
CEpPHOM KHCIOThI». BuaeodparMeHTBl W clanapl
«IIpounsBoactBo ammuaka». Komnekuust «Coipbé st
MOJIy4YEHUS] CEPHOM KUCIOTHD»
39 O6o0061eHue o TeMe | YpOK-yInpaKHeHUE c UCIOJNIb30BaHueEM | [Iposodumsb OLIEHKY COOCTBEHHBIX JOCTHKEHHUI B YCBOCHUU
«HemeTamibl 1 ux CaMOCTOSITEIPHOM ~ pabOTBl 1O  BBITIOJHEHHUIO | TEMBI.
COCIMHCHUS MPOBEPOUHBIX TECTOB, 3aJaHUI U yITPAXKHEHUN Koppexmupoéamv cBOW 3HaHHS B COOTBETCTBHH C

IUTAHUPYEMBIM PE3yIbTaTOM.

IHonyyame XUMHUYECKYI0 HWHPOpPMALlMM M3 Pa3TUYHBIX




HUCTOYHHKOB.
Ilpeocmasnsme undpopmanuio no teme «Hemeramib» B
BUJIC TAOJHII, CXEM, OTMIOPHOTO KOHCIIEKTa, B TOM YHCIE C

npumenenneM cpeacts KT

40 Konmponsnan paboma 2 no reme «Hemerauibl M UX COeTUHEHUSD
Metanibl 1 ux coexuHeHus (16 1)
41 Oo6r1mas [Tonoxxenne mMeTawioB B Mepuoaudeckon cucteme | OObsacHAmMb, 9TO TAKOE€ METAJLIHI.
XapaKTEePUCTHKA xumuueckux anemeHToB [, WM. Menneneesa, | Xapakmepuszosams XUMUYECKHE IIEMEHTHI-METAIIIBI IO UX
METaJUIOB CTPOEHME MX aTOMOB U KPUCTAJJIOB. MeTaimmyeckas | oJIOKEHUIO B nepuoanudeckor cucreme /1. 1. Menneneesa.
CBSI3b M METAJUIMYECKas KpHUCTaJUIMYeCKas pemérka. | [lpoenosupoeams CBONCTBA HE3HAKOMBIX METAJJIOB 10
@®u3MYeCKUe CBOWCTBA METAUIOB: OJIEKTPO- U | MOJIOKEHUI0 B TEPUOJUYECKON CHUCTEME XUMHYECKUX
TEIJIONMPOBOJHOCTh, OTpaXkaromiasi  CrocoOHOCTh, | anemeHToB J[. . Mennaeneena.
MJIACTUYHOCTh. YEPHBIEC U IIBETHBIC METAJLIbI Yemanasnueams TPUYMHHO-CIEACTBEHHBIE CBS3U MEXKIY
CTPOCHHUEM aToOMa, BHUJIOM XHUMHUYECKOM CBS3M U THUIIOM
KPUCTAJUIMYECKOM PEIETKH Yy METAUIOB — MPOCThIX
BEILIECTB U UX COCIMHEHHI
42 XuMu4deckue MeTtamisl KaK BOCCTAHOBUTENH. | OObACHAMb, YTO TAKOE P AKTUBHOCTH METAJIOB.
CBOMCTBa METAJJIOB DIIEKTPOXUMHUYECKU I pan HanpspkeHuH. | [lpumensams ero 1jisl XapakKTEPUCTUKHA XUMUYECKUX CBOUCTB
B3aumopelictBue  MeTaluloB € HEMETaJUIaMH, | IPOCTHIX BEIIECTB-METAIIOB.

OKCHJIaMU, KHCIIOTaMH, COJISIMUA. AJTFOMUHOTEPMUSL.
JdemoncTpauuu. B3anmoencTBue HaTpusl, JINTUS U

KaJblIis C BOJIOM. rOpeHI/IC HaTpus, Mar"Hud Hu

O606LL;CIH’Zb CUCTEMY XHUMUYCCKHUX CBOMCTB METALIOB Kak
«BOCCTAaHOBUTEJBbHBIC CBOMCTBAY.

Cocmaensams ~ MOJEKYJSIPHBIE ~ ypaBHEHUS  peakUui,




Kese3a B Kucjaopoje. Bemblka TEpMUTHONW CMeECH.
B3anmopeicTBiue cMECH MOPOIIKOB CEPBI U KEIE3a,
UMHKAa WU cepbl. B3anmmonaeicTBHe AIIOMHUHHUS C
KHCJIOTaMH, IIeloYaMHu W Bozoil. B3ammojeiricTeue
JKele3a U Melli ¢ XJIopoM. BzaumonerictBue Menu ¢
KOHIICHTPUPOBAHHOM CEpHON KHUCIOTOW M a30THOM
KHUCJIOTOH (pa30aBICHHON W KOHIIEHTPUPOBAHHOM).

onbIT. 41.

JlabopaTopHblii B3aunmopeiictBue

xKenesa ¢ pactBopoM cyibhara meau(Il)

XapaKTepU3YIOIINX XUMHUYECKME CBOMCTBA METAJUIOB B

CBCTC YUYCHUA 00 OKMCIUTEIHHO-BOCCTAHOBUTEIILHEIX

mpoueccax, a peakuud C y4acTHEeM DJIEKTPOJIUTOB,
MNpEaACTABJIATh TAKXKE U B MOHHOM BUC.

Habniooams M onucvieams peakliud MeXAy BelIeCTBaMH C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
CaMOCTOSITETEHO 71p0600UMb  ONBITHI, TOATBEPKAAIOIINE
XMMHYECKHUE CBOMCTBA METAJUIOB, C COOJIOJEHHEM IpaBUII

TEXHUKHU 0€30TIaCHOCTH

43—44

Oo6r1mas
XapaKTePUCTHKA

351eEMEHTOB | A-

TPYIIIbI

CrpoeHue  aTOMOB W MPOCTBIX  BEILECTB.
3aBUCUMOCTh (DM3MYECKMX M XUMHUYECKHX CBOWCTB
HIEJIOYHBIX METAJJIOB OT 3apsiioB siJep UX aTOMOB.
Oxcuapl U TUAPOKCUABI IISTOYHBIX METAJJIOB, HUX
MOJy4YeHHUEe, CBOMCTBA M NpUMEHeHue. Baxueimme
COJIM IETOYHBIX METAJJIOB, UX 3HaYCHHE B MIPUPOJIE
U )KM3HU YeJIOBEeKa.

JdemoncTpanus. Okpacka IJIaMEHH COEAMHEHUSIMU

ICJIOYHbIX MCTAIJIOB

ObvscHamb STAMOJIOTUIO Ha3BaHUS TPYIIBl  IIEIOYHBIC
METAJIIbD.

Jlasamp 00IIYIO0 XapaKTEPHUCTHKY IIETOYHBIM METAJIJIaM 10
WX TIOJOKECHHUIO B TEPHOJUYECKONM CHCTEME XUMHUYECKUX
snemenToB . . Menneneena.

Xapakmepuzosams CTpOCHHE, (DU3MUYECKUE U XUMHUYCCKUE
CBOMCTBA IIEIOYHBLIX METAJJIOB B CBETE  OOIIEro,
0COOEHHOTO U €IUHUYHOTO.

Ilpeockaszvieams QuU3NUECKHE W XUMHUYECKHE CBOMCTBA
OKCHJIOB M THUIAPOKCHJOB INEJIOYHBIX METANIOB HA OCHOBE
UX CcOCTaBa M CTPOCHHMS M TMOATBEPXKAAaThb IPOTHO3bBI
YpaBHEHUSIMH COOTBETCTBYIOLIUX PEAKIIHII.

M0 XUMHUYECKHMM QopMylTaMm H

IIpoooums  pacyEThl




YPaBHEHUSAM  pPEaKIMil, MNPOTEKaIUX C  y4acTUEM
IEJIOYHBIX METAJIJIOB U UX COEAMHEHUN
45—46 | Ob6mas CrpoeHue  aToMOB M HOpOCTBIX  BemiecTB. | ObvAcHAmb ATUMOJIOTHIO Ha3BaHUS IPYIIIbI
xapakrepuctuka ||1A- | 3aBUCUMOCTh (PU3MUECKUX U XUMUYECKHUX CBOMCTB | «IIEJIOYHO3EMEIbHBIE METAJIIBD).
IPYIIIBI LIEJIOYHO3EMETIbHBIX METAJIJIOB OT 3apsiioB siep uX | Jasams o0u1yt0 XapakrepucTuky mertamiaM |IA-rpynms
aTOMOB. Oxcuppl u TUAPOKCHUIBI | (ILIETOYHO3EMENbHBIM METaulaM) IO MX IIOJIOKEHUIO B
LIEJIOYHO3EMETIbHBIX ~ METAJIOB, MX TMOJY4YEeHHE, | IEPUOJUYECKOH  CHCTeME  XUMHUYECKMX  JJEMEHTOB
cBoiicTBa U npumeHeHnue. Baxneinmme conu | Jl. 1. Menneneesa.
IEI0YHO3EMETIbHBIX METa/NIOB, MX 3HaueHue B | Xapakmepuzosamv CTpoeHHE, QU3NYECKHE U XUMHUYECKHE
NpUpoie W KU3HU uejoBeka. KapOGoHaTel U | CBOWCTBA IIENOYHO3EMENbHBIX METANIOB B CBETe OOIIero,
TUAPOKApOOHATHI KAJIBITHS. 0COOEHHOTO U €IUHUYHOTO.
JemoncTpanuu. Okpacka mjiaMeHU COeTMHEHUSAMU | [Ipedckasvieams (HUMYECKUE M XHMHYECKHE CBOWCTBA
HIEJIOYHO3EMENIbHBIX METaIOB. ['alleHne M3BECTH | OKCUIOB M THIPOKCUIOB MeTaioB || A-Tpymmbl HA OCHOBE
BOJIOH. UX COCTaBa U CTPOCHUA U NOOMEepI#cOams TMPOTHO3BI
JlaGopaTtopHblii OIBIT. 42. [TonyyeHne | ypaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIUMA.
U3BECTKOBOM BOJIbI U OTIBITHI C HEll. Ilposooums pacuéTel MO XUMHUYECKUM ¢dopMmyaamM U
YpaBHEHUSAM  pEakifii, MNPOTEKAIIUX C  Yy4acTHeM
[IEI0YHO3EMEIbHBIX METAJJIOB M UX COCTMHEHHIA
47 XKécTrocTh BOIBI U XKéctkocTh BOIBI: BpeMeHHas U TNOCTOSIHHAA. | OObACHAMD TIOHATHE «KECTKOCTH BOIBIY.
crnocoOsl eé CrocoObl  ycTpaHEHUs] BpPEMEHHOM KECTKOCTH. | Paziuuams BpEMEHHYIO U OCTOSIHHYIO KECTKOCTh BOIBI.

YCTpaHEHHUS

CriocoObl ycTpaHeHHS TTOCTOSTHHON KECTKOCTH.

Hemoncrpaumu. IlomydeHue  KECTKOM  BOJBI

IIpeonazame ciocoObl yCTpaHEHUS KECTKOCTH BOJIBI.

Ilposooums, Habarwoame W ONUCHIBAMb XUMUYECKUN




B3aUMOJICICTBUEM  YIJIEKHUCIOTO C HW3BECTKOBOU

BOJIOW.  YCTpaHEHHE  BPEMEHHOM  JKECTKOCTH

KUISTYCHHEM U J00aBJIe€HUEM COJAbl. Y CTpaHEHUE
KECTKOCTH  J1I00ABJICHHEM

MOCTOSTHHOM COJIBI.

WNonuts! 1 npuHIun ux aencteus (BuaeodparMeHT)

SKCIICPUMCHT C Cco 6JIIOI[€HI/ICM IIpaBHJI TCXHHUKHU

0e30I1acHOCTH
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IIpakmuueckas
paboma 6. JKECTKOCTH
BO/IbI U CIIOCOOBI €€

YCTpaHEHHS

[Tosydyenne KECTKOM BOABI  B3aUMOJICHCTBHUEM

YIJIEKHUCIOTO € W3BECTKOBOM BOJOW. YCTpaHEHHE
KHUITIYEHUEM U

BPEMEHHOW KECTKOCTH  BOJBI

N00aBJIEHUEM  COJbl.  YCTpaHEHHE IOCTOSHHOM

JKECTKOCTH BOJBI JOOABIIEHUEM COMBI.

HcnbiTanue xECTKON BOJBI pACTBOPOM MbLIIA

Ionyuams, cobupamv U pacno3nasamsv YrIAEKUCHbBIA Tas3.

Obpawamvcss ¢ 1abOpaTOpHBIM  00OpPYIOBaHMEM U

HarpeBaTelbHBIMU  NpPUOOpaMH B COOTBETCTBHUM  C
MpaBWJIaMU TEXHUKHU 0€30MaCHOCTH.

Habniooams n onucvléams XUMHYECKUN SKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BBIBOJABI 1O pe3yabTaTaM IMPOBEIEHHOTO
JKCIIEPUMEHTA.

Compyonuyams B Tpoliecce y4eOHOTO B3aMMOJICHCTBUS

npu paboTe B rpymnmnax
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AJITOMUHUN U €T0

COCAMHCHUA

CoenuvHeHUs aIIOMUHUS B IHpUpoAe. XUMHUECKUE
CBOMCTBa U IpHUMEHEHHEe anmtoMHHMs. OcoOeHHOCTH
OKCHJA M TUJPOKCHJA ATIOMUHHUS KaK aM(OTEpHBIX

coenuHeHUN. BaxkHelye conu aaroMuHUS (XJIOpU,

cynbdar).
JdeMoHcTpanuu. Komnexnns MIPUPOJIHBIX
coenuHeHUN  amoMuHus. BupeopparmeHTsl H

cnaiipl «OKCUI] AIFOMUHUS U €0 MOJIU(UKAITIN.
[Tonyyenue ampoTepHOrO TUAPOKCUAA ATIOMUHUS U

HUCCIIEIOBAHUE €T0 CBOMCTB

Xapaxmepuzosams AIIOMUHHI 1O €ro TOJIOKECHHIO B

MEPUOTUYCCKON  CHCTEME  XHUMHYECKHX  JJIEMEHTOB
. . Menneneena.
Onucvigams ~ cTpoeHHE, (U3HYECKHE W XUMHYECKHUE

CBOMCTBA aJIFOMMHHUS, TOATBEPK/Iasi UX COOTBETCTBYIOLUIUMU
YPaBHEHUSIMH PEAKIIUH.

ObvsicHamb TBONCTBEHHBIA XapaKTep XUMUYECKUX CBOMCTB
OKCHJA U THJIPOKCH]IA AIFOMUHHUSL.

Konxpemuszuposéames ~ >IEKTPOIUTHYECKOE  IOIYyYEHHE
METAJIJIOB ONMCAaHUEM ITPOU3BOJICTBA AIFOMUHMSL.
Ycmanaenueams  3aBUCHMOCTB  O0JIaCTe  IPUMEHEHMS
AJFOMHHHUS U €T0 CIUIABOB OT CBOKCTB ATHX BELICCTB.
Ilposooumy

pacuéTel MO XUMHUYECKUM ¢opmyaamM U

YpaBHEHHUSAM  peaklMii, MNPOTEKaAIUX C  y4acTHeM

AJIFOMHHUA U €T0 COC,I[I/IHGHI/Iﬁ

50—51

Keme3o u ero

COCIUHCHUA

OcoOenHocTu cTpoeHHUs aToMa jxenesa. JKene3o B
npupone. Baxueimme pynsl xeneza. OKcuabl U
ruapokcuabl xene3a(ll) u (II). Comu xeneza(Il) u
(IIT). OOHapyxeHHe KaTHOHOB Kelle3a B PAacTBOPE.
3HaueHUE COCMHEHHI Kee3a.

ONBITHI. 43.

JlaGopaTopHbIe [lonyuenune

runpokcunoB xkeneza(ll) u (I11). 44. KauectBeHHbIe

Xapaxmepuzosamsb TOJOKEHUE Kele3a B MEPUOAUYECKON
cucreMe xuMH4eckux djemMeHToB J[. M. MeHpaeneepa u
0COOCHHOCTH CTPOCHHUS aToMa XKeJe3a.

Onucwisams (1)I/I3I/I‘IGCKI/IG U XMMHYECKHE CBOMCTBA KEIIC3a,

NOATBEP)KJIAsd UX  COOTBETCTBYIOIIUMH  ypaBHEHUSAMU
peaKLuii.
Obvacuamb ~ HalU4Me  JBYX  TEHETHMYECKHX  PsJIOB




PCaKMK Ha KaTUOHBI KCJIC3a

coenuHenuii xenesa Fe?* u Fe®*.

Yemanasnueames  3aBucUMOCTH  OOnacTell  IPUMEHEHHUS
JKelle3a ¥ €ro CIUIAaBOB OT CBOMCTB ATHX BEIIECTB.
Ilpo6ooums pacu€Tbl 1O XUMHUYECKHUM (QopMylIaM H
YpaBHEHHSM pEaKIINii, MPOTEKAIOIINX C YI4aCTHEM XKelle3a U
€ro COeIUHEHU.

Habniooams n onucvieams peakiud MeXAy BelIeCTBaMH C

MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMHUH

52 Ipaxmuyeckas Pemrenne AKCTIEPUMEHTAIBHBIX 3amad Ha | DKCIEPUMEHTAIIBHO UCCIe0068amb CBOWCTBA METAJUIOB M MX
paboma 7. pacrio3HaBaHME€ M IIOJydEeHHE METAUIOB U UX | COGAUHEHUH, pelaTh SKCIEPUMEHTAIbHbIE 3a/1aul M0 TeMe
Pemrenue COEeIUHEHNN «MeTaby.

AKCIIEPUMEHTAIIbHBIX Pabomams ¢ maGopatropHbIM  00OpydOBaHHEM |

3ajad o0 TeMe HarpeBaTeJIbHBIMM  IPUOOpPaMH B COOTBETCTBHU  C

«Mertaibb» IpaBUJIaAMH TEXHUKH 0€30I1aCHOCTH.
Habnrooams CBOMCTBA METAJUIOB U UX COEIUHEHUIA.
Onucvieamb ~XUMHYECKMH OKCIIEPUMEHT C IOMOIIBIO
pPYCCKOTro (POAHOTO) SA3bIKA U A3bIKA XUMHH.
Dopmynuposams BBIBOJBI MO pe3yJabTaTaM IMPOBEIEHHOTO
JKCIIEpUMEHTA.
Onpedename (MCX0s U3 yueOHOM 3a1a4M) HEOOXOIUMOCTh
UCIIOJIb30BAaHUS HAOIOICHUS WIIHM HSKCIIEPUMEHTA

53 Koppo3sus metaiuioB u | Kopposus razoBas (Xumuueckast) u Ob6vsacnamb TIOHATHE «KOPPO3USI».




CITOCOOBI 3aAIUTHI OT MEKTPOXUMHUYECKas. 3alliuTa METAJLIOB OT Paznuuamo XUMHUYCCKYIO u ANEKTPOXUMHUUYECKYIO
HeE KOPPO3HH. KOPPO3HIO.
JleMoHCTpaIUH. Komnekius «Xumuueckue | Munrocmpuposams  TPUMEpPaAMHU  TOHSATHS  «KOPPO3UI»,
WCTOYHUKHA  TOKa». Pe3ynbTaThl  IUTENBHOTO | «XUMHYECKAsT KOPPO3UD», «IJCKTPOXHUMHUICCKAS KOPPOIHS.
IKCIIEPUMEHTA TI0 W3YyYEHHUIO KOPPO3WH CTAIBHBIX | Xapakmepuzosams  CHOCOOBI  3aIUTBI  METAIOB  OT
W3JICIMIA B 3aBUCUMOCTH OT YCJIOBHH MPOIIECCOB KOppO3uu
54—55 | Meramiel B ipupoae. | Metannsl B mpupoje. [lonsitue o meramnypruu. | Knaccuguyuposams  GopMbl  HPUPOJHBIX  COCAUHEHMI
Ilousttue o Yépnas u IBETHAasA METAILTYPTHS. | METAJIOB.
METaJLTypTHH [Mupomerammyprus, THJIPOMETAILTYprus, | Xapakmepuzoeams 0o0OIIUE CIIOCOOBI TOJNYICHHS] METAJIIOB:
AIEKTPOMETAILITYPTHS. JloMeHHBIIH MIPOILIECC. | MUPO-, TUAPO- U DIIEKTPOMETALTYPTHIO.
[lepepaboTka d9yryHa B cTaib. OlekTponu3 | Kowkpemusuposams  CIIOCOOBI  TIOJIYYCHHUS]  METAJIOB
pacruiaBoB. npuMepaMud W YpPaBHEHUSMH PEaKIHA C COCTaBICHUEM
JemoncTpanuu. BoccraHoBieHHE MeIM U3 OKCHIA | AJICKTPOHHOTO OajaHca.
memu(ll) BogopomoM. BuneodbparmenTsl u cnaiiasl | Onucvléams JTOMEHHBIH TIPOIECC U AJICKTPOJUTHUYECKOE
«IIpon3BoacCTBO qyryHa H CTaJINy. | MOJy4EeHUE METaJLIOB.
Buneodparments! u cnaitapl «3aenus u3 uyyryna u | Paziuyams 9EPHBIC U [IBETHBIC METAIUIBI, YYT'YH U CTAJIb
CTalIN. BuneodparmeHTh H clIay bl
«IIpon3BOACTBO ATFOMUHUS
56 O000111eH1E 3HAHUN VYpoxk-yrpakHEHUE € UCIIOJIb30BAHUE 1Iposooums OLIeHKY COOCTBEHHBIX JOCTHUKCHUN B YCBOCHHUH

mo Teme «MeTalbh»

CaMOCTOSATEIbHOM pa6OTBI 1O BBINIOJTHECHUIO

ITPOBCPOYUHBIX TECTOB, 3aJlaHuM U ynpaxcHeHI/nZ

TCMBI.

Koppexmuposamb cBOM 3HaHMS B COOTBETCTBUU C

IUTAHUPYEMBIM PE3yIbTaTOM.




Ilonyuame XUMUYECKYI0 HWH(OpPMAMK W3  Pa3IMYHBIX
HUCTOYHUKOB.

Ilpeocmasnams undopmanuio mo reme «MeTamib» B BUJE
TaOJMII, CXEeM, OIMOPHOTO KOHCIEeKTa, B TOM YHCIIE C

npumMeHnenneM cpeacts KT

o7 Koumponvnas pabom 3 no teme «MeTtamib»
XuMus 1 OKpy:Kawmas cpeaa (2 4)
58 Xumunyeckuit coctaB | Ctpoenue 3emnu: SApo, MaHTHs, 3€MHas Kopa, | Mumeepuposams cBeleHUus no (usnueckod reorpaduu B
IJTaHEThI 3eMJIst mutocdepa, runpocdepa, arMmochepa. XUMHUECKHUI | 3HAHUS O XUMUYECKON OpraHU3aINH TUIAHETHI.
coctaB 3emiuu. ['opHbie mopoasl. Munepansl. Pynbl. | Xapakmepuzosams XAMUYECKHI COCTaB TI€OJOTHYECKUX
[Tone3Hpie uckonaeMsle. 0005104eK 3eMIIH.
JdemoncTpauuu. Buneodparmentsl u  chaiiabl | Paziuuams MUHEPATbl U TOPHBIE TIOPOIBI
«Ctpoenue 3emMiid U €€ XUMHUUYECKHU COCTaBy.
Komnekuust  MuHEpaioB W TOPHBIX  OPOA.
Komnekuust «Pynapl MmeTannoBy.
JlaboparopHblii onbIT. 45. M3yueHue rpanura
59 Oxpana okpyxkatouieil | Mcrounuku XUMHYECKOTO 3arpsi3HeHus | Xapaxmepuzoeams UCTOYHUKH XMUMHUYECKOTO 3arpsi3HEHUs

Cpeanl OT
XUMHNYCCKOT'O

3arpsA3HCHUA

01<py>1<a10mep"1 CpCabl. I'moGanpHBIE 3KOJOTHYECKHE

HpO6J'ICMLIZ HapylicHue OMOT€OXUMHUYECKHUX

KPYTOBOPOTOB XMMHYECKHX AJIEMEHTOB, IMOTCIUICHUE
KJIMMaTa, KACIOTHBIC TOKIH U JIp. O30HOBBIC JIBIPHI.
oOnactu

MexnyHapogHOE  COTPYAHMYECTBO B

OKpY>KaIoIllel Cpeibl.

Onucviéams  TIO0ANBHBIE  DKOJIOTUYECKUE  MPOOIEMBI,
CBSI3aHHBIE C XUMUYECKUM 3arpsA3HCHUEM.
Ilpeonacamo IIyTH MHHUMHA3aIuNl BO3JICHCTBUS

XUMHUYECKOTO 3arps3HEHUS] HA OKPYXKAIOLIYIO Cpealy.




OXpaHbl OKpYKAlOWEH Cpeabl OT XUMHUYECKOTO
3arps3HEHUs. «3enéHast XUMUS).

HdemoncTpanun. BuaeodpparMeHTsI ©  Caidjsl
«I'mobanpHbIE JKOJIOTUYECKHE po0OIIEeMBI

YCI0BCUYCCTBA»

Ilpusooumsv ipuMepbl MEXIYHAPOIHOTO COTPYIHUYECTBA B
00JIaCTH OXpaHbl OKPYKAIOIIEH Cpelbl OT XUMHUYECKOTO

3arpsi3HEHUS

O0001IeHHe 3HAHMI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBKa K OCHOBHOMY rocy1apcTBeHHOMY 3Kk3ameny (OI'D) (7 4)
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BemectBa

CrpoeHne aTroMa XHMHYECKOTO JJIEMEHTa B
COOTBETCTBUU C TIOJIOXKEHHEM JTOTO JJIEMEHTa B
MEPUOIUYECKOIN CUCTEME.

CrtpoeHne BemecTBa: XHMHYECKass CBs3b U
KPUCTAJUIMYECKUE PEIIETKU. 3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BEIIECTB
(MeTa/ioB, HEMETAJUIOB, OJaropoJHBIX Ta30B) OT
TIOJIOXKECHHUS DJIEMEHTOB B IIEPHOINYCCKON CHCTEME.
Knaccudukarus HEOPraHUYeCKUX BCIIICCTB.
[IpencraBuTenn pasHBIX KIACCOB HEOPraHHMYECKHX

BCIICCTB

Ilpeocmasname wHbopManmio mo teme «llepumomnueckuii
3akOH M mnepuonuueckas cucrema J[. M. MenneneeBa B
CBETE TEOPUU CTPOCHMSI aToMa» B BHUJAE TaONUI, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C TPUMEHEHHUEM CPEJICTB
HKT.

Buvinonnams TecToBbIC 3aJaHUS 110 TEME.

Ilpeocmasnamos nHGOpPMAIHIO 10 TeMe «BUIbI XUMUYECKOM
CBA3M M THUIBl KPUCTAIUIMYECKHX peméToK. B3aumocBs3b
CTpPOEHUSI U CBOICTB BEIIECTB» B BHJAE TaOJMI, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C TPUMEHEHHUEM CPEJICTB

HKT
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XHUMUYECKUE PEAKIIUU

[Ipu3Hakn u yciaoBUsA NPOTEKAHUS XUMHUYECKUX

Ilpeocmasnsme unpopMmanmio no teme «Kimaccudurarms

peakuuii. Tumonoruss XMMHYECKHUX PEaKUUM 110 | XMMUYECKUX PEAKUMU II0 Pa3JIMYHBIM NPHU3HAKAM» B BHJIE
pa3IUYHBIM  OCHOBaHHWSAM. Peakmuu  HOHHOTO | TAONHII, CXEM, OIOPHOTO KOHCIIEKTAa, B TOM YHCIE C
oOMeHa. OKuCANTENHHO-BOCCTAaHOBUTEbHBIE | IpUMeHeHueM cpencts MKT.
peakiuu Buvinonnsms TecTOBBIC 33JaHUS TI0 TEME.
Xapaxmepuzosamo OKHCITMTEILHO-BOCCTAHOBUTEIHHBIC
PCaKIuy, OKHCITUTEb U BOCCTAHOBUTEITD.
Omauuames OKHCITUTEILHO-BOCCTAHOBHUTEILHBIC PEAKITUU OT
peaknuii oOMeHa.
3anucwvieamo ypaBHEHUS OKHUCIIUTEIHHO-
BOCCTAHOBUTEJIBHBIX ~ PEaKIUil C MOMOIIBI0 MeEToja
3JIEKTPOHHOTO OanaHca
62—63 | OCcHOBEI XuMH4YecKue CBOIiCTBa MPOCTHIX BelecTB. | Xapaxmepuzosams obume, 0COOCHHBIC U MHIUBUIYATbHBIC
HEOPraHUYeCKOn XapakTepHble XUMHYECKHE CBOJCTBA | CBOIICTBA KHCIIOT, OCHOBAaHHUW U COJIell B CBETE€ TEOPUU
XUMHH coJieoOpa3yomux OKCHJIOB, TUAPOKCHUJIOB | AJIEKTPOJIUTUYECKOM JUCCOIUAIIY.
(ocHOBaHUH, KHUCIOPOACOJECPKAIUX KUCIOT U | ApeymeHmuposams BO3MOKHOCTb MPOTEKAHUS XUMUYECKUX
aM(bOTEepHBIX TUIPOKCUIIOB), CONEH peaxiuii B pacTBOpax 3JIEKTPOIUTAX UCXOS U3 YCIOBUH.
Knaccugpuyuposams Heopranuueckre BeUIECTBA M0 COCTABY
Y CBOMCTBAM.
Ilpusooums  TpUMEpHl  TPEACTaBUTENEH  KOHKPETHBIX
KJIACCOB M T'PYIIIT HEOPraHMYECKUX BEIIECTB
64 [ToBTOpEHUE U TectupoBaHue, pemieHue 3aad W BBINOJHEHUE | Bbinonuams TECTHl W YOPaXHEHUS, pewams 3aladd TIO




00o01IeHue 1Mo TeMe. | ynpakKHEHUH 10 TeMe
[Tonroroska k

KOHTpPOJIbHOHU padoTe

TEME.

Ilpo6ooums O1ICHKY COOCTBEHHBIX JOCTHKEHUM B YCBOCHUH
TEMBI.

Koppexmuposamb cBOM 3HaHHSA B COOTBETCTBHU C

IJIAaHUPYEMBIM PE3YJIbTAaTOM

65 Konmponvnas paboma 4 (utoroBasi 1o Kypcy OCHOBHOM IIIKOJIbI)
66 AHaM3 KOHTPOJIEHOU paboTsl. [ToBeeHIEe HTOTOB TOIA
67—70 | Pe3epBHOE Bpemsi




TemaTnueckoe NJIAHNPOBaHKME YPOKOB B 9 Kki1acce

no nporpamme O.C.I'abpueasina, 2 vaca 6 neoenro, ece2o 68 uacos.

Ne Tema ypoka Koau4vectBo Jara
4acoB

1 Krnaccudukarus HeopraHMIeCKUX BEIIESCTB U X HOMEHKIIATypa 1
2-3 Knaccudukanus XuMHYECKUX peakiuii 0 pa3Iu4yHbIM OCHOBAHUIM 2
4-5 [Tonatne o ckopocTn xuMu4ecko peakuuu. Karanms 1

6 DNEKTPOTUTHIECKAs JUCCOIHAITIS 1
7 OcCHOBHBIE TIOJIOKEHUST TEOPUH EKTPOTUTHIECKOM aucconmanun (TI/]) 1
8-9 XUMHUYECKHE CBOMCTBA KUCIIOT KaK 3JIEKTPOJIUTOB 2
10 XHUMHUYECKUE CBOMCTBA OCHOBAHUM KaK 3JIEKTPOJIUTOB 1
11 XHWMHUYECKUE CBOMCTBA COJIEH KaK IEKTPOJUTOB 1
12 [TonsiTue o ruapoIn3e coei 1
13 Ilpakmuueckas paboma 1. PenieHne 3KCriepuMEHTANTBHBIX 33]1a4 TI0 TEME 1

«ONEKTPOJUTHYECKAS TUCCOLIUALIHS)
14 O06o001eHre 1 cucTeMaTr3aIys 3HaHUH 10 TeMe «XHUMHUYECKUE PEaKIiy B pacTBOpax 1
AJIEKTPOJIUTOBY

15 KontpoabHas pa6ora Ne 1 o teMe « XuMHUUYECKHE PEAKIIMKM B PACTBOPAX JIEKTPOIUTOBY | 1
16 OO0mas XxapaKTepUCTHKA HEMETAIIJIOB 1
17 O6mas xapaktepuctuka aneMeHToB VIIA-rpynmnsl — rajoreHon 1
18 CoenuHeHns TaJIOT€HOB 1
19 IIpaxmuuecxas paboma 2. I3yueHue CBOUCTB COJSTHOW KHCIIOTHI 1
20 O6mas xapakrepuctuka anemMeHToB VIA-rpynnel —xanbskoreHon. Cepa 1
21 CepoBoiopoa U Cynb(uIbI
22 KucnopoaHble coelMHEHUS CEphI 1
23 IIpakmuueckas paboma 3. 13yueHne cBOMCTB CepHON KUCIOTHI 1
24 OO01as XapakTepUCTUKAa XUMUYECKHUX dJIeMEeHTOB VA-Tpynmbl. A30T 1
25 Ammuak. Cosii aMMOHUS 1
26 Ilpaxmuuecxas paboma 4. Ilonydyenne aMmmMuaka U U3y4eHHe €ro CBOHCTB 1




27-28 | Kucinopoabie COeTMHEHUS a30Ta 2
29 dochop u ero coeMHEHHUSI 1
30 O6mras xapaktepuctuka sneMeHToB |VA- rpynmsl. Yriepon 1
31 Kucnopoiaeie coeqmHeHus yriepoaa 1
32 Ilpaxmuueckas paboma 5. Ilonydenune yrieKuclIoro ra3a i U3y4eHHe €ro CBOWCTB 1
33 YrieBo10po/ibl 1
34 Kucnoposacoaepsxaliye OpraHuiuecKue CoeTMHEHHS 1
35 Kpemuuii u ero coequHeHns 1
36 CunukatHasi IPOMBIIUIEHHOCTh 1
37 [Mony4yeHne HEMETAIIOB 1
38 [Tosydenne Ba)KHENIINX XUMUYECKUX COCTMHEHUN HEMETAJIJIOB 1
39 O606m1erne o Teme «HemeTatsl 1 X COSAMHEHHS) 1
40 Koumponvnas paboma 2 no teme «HemeTramibl 1 UX COEAUHEHUS» 1
41 OO6mrast XxapaKTepUCTHKA METAILJIOB

42 XUMHYECKHE CBOMCTBA METAJIIOB 1
43-44 | O0mas xapakTepUCTHKA 2IeMEeHTOB | A-rpymibl 2
45-46 | O6mas xapakrepuctuka || A-rpynmsr 2
47 JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHSHHS 1
48 Ilpakmuueckas paboma 6. JKECTKOCTb BOBI U CITOCOOBI €€ YCTpaHCHUS 1
49 AJIFOMMHHAI ¥ €TO COETMHEHUS 1
50-51 | XKeneso u ero coenrHeHUs 2
52 Ilpakmuueckas paboma 7.PenieHne 3KCIepUMEHTANIBHBIX 33]1a4 110 TeMe «MeTalTbl» 1
53 Koppo3zus MetamioB v criocoObl 3alIUTHI OT HeE 1
94-55 | Merautel B ipupoje. [ToHsaTHe 0 MeTauTypruu 2
56 O60061eHue 3HaHui 1o Teme «MeTaib» 1
o7 Koumponvnas pabom 3 no teme «MeTajuib» 1
58 XHWMHUYECKUI COCTAB IIAHETHI 3eMJISI 1
59 OxpaHa OKpy>Karolieil cpeibl 0T XUMHUUECKOTO 3arpsi3HEHHS 1
60 BemecTtBa 1
61 XHUMHUYECKUE PEAKIUU 1
62-63 | OCHOBBI HEOPraHUYECKON XUMUHU 2
64-65 | [ToBTopenue u 06o06IIeHue 1Mo Teme. [ToroToBKa K KOHTPOJIBHOI padoTe 2
66 Konmponvnasa paboma 4 (utorosast o Kypcy OCHOBHOM HIKOJIBI) 1
67 AHann3 KOHTPOJIBHOH paboThl. [logBeneHne UTOroB roja 1




Pe3eps -3 yaca




