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Pabouast mporpamma Kypca XuMuu paszpaboraHa k yueOuukam aBTopoB O. C. TalOpuensna,
N. T. Octpoymona, C. A. CnaakoBa st 8—9 kimaccoB 001meodpa3oBaTebHBIX opranusaiuii. CTpykTypa u
cojepkaHue pabouell MporpaMMbl COOTBETCTBYIOT TpeboBanusiM denepanbHOro rocyaapcTBEHHOTO
00pa30BaTENLHOTO CTaHJApTa OCHOBHOTO o0miero oOpa3zoBanusa. IlocoOue aapecoBaHO y4YUTEISIM
0011eo0pa3oBaTeNbHBIX OpraHu3anuii, padoratommum mo YMK O. C. TI'abpuensna, U. T.

OctpoymoBa, C. A. Cnagkosa.

1. INIAHUPYEMBIE PE3YJIbTATBHI M3YYEHUA YYEBHOI'O IPEAMETA, KYPCA.

OOy4aromuecs TOJDKHBI OBJIAIETh TPUEMaMHU, CBSI3aHHBIMU C ONPEACIICHUEM TTOHSITHIA: OTPAaHUYUBATH
UX, OINHCHIBaTh, XapaKTepU30BaTh U CpaBHUBATh. Tak Kak XHMHSI — HayKa O3KCIIEpUMEHTaJIbHAas,
oOyuJaroruecs: JOHKHBI OBNaJeTh TAKMMH MMO3HABATEIHHBIMU yUYECOHBIMU JACHCTBUSMH, KakK HKCIIEPHUMEHT,
HaOJt0/IeHue, U3MepeHue, OMMCcaHue, MOJEIUPOBaHKe, TUIIOTe3a, BbIBOA. B mponecce usydyenus kKypca y
00ydJaromuXcsl MPOJAOHKAIOT (OPMUPOBATECS YMEHUSI CTAaBUTH BOIIPOCHI, OOBICHATH, KIACCH(PUIIPOBATH,
CpaBHHUBaTh, OMNpPENETATh WUCTOYHHKK HWH(GOpMANWW, TONy4aTh W aHaJu3upoBaTh €€, TOTOBUTH
WHGOPMALIMOHHBIN MPOIYKT, MPE3EHTOBATh €r0 M BeCcTU AucKyccuio. CreaoBaTeibHO, NeATETbHOCTHBIN
MOJXOJl B U3YYEHUU XUMHUU CIIOCOOCTBYIOT JOCTHKEHHIO JTUYHOCTHBIX, MPEIMETHBIX U METalpeIMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

OTU UJeU peain3yloTCs B Kypce XUMHUHM OCHOBHOM IIKOJIBI MYTEM JIOCTUKEHUS CIACAYIONINX HeJIei:

* opmuposanue y ydalluxcs XMMUYECKON KapTUHBI MUPA, KAK OPTaHUYECKOW YaCTHU €ro LUEeJIO0CTHOU
€CTECTBEHHO-HAYYHOM KapTUHBI.

* Pazeumue TO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX W TBOPYECKHUX CIOCOOHOCTEH
yYallMXCsl B TMPOIECCEe HU3YUYECHHs] UMM XUMHUYECKOM Hayku W €€ BKJIaJa B COBPEMEHHBIH Hay4dHO-
TEXHUUYECKUU Tporpecc; GOopMUPOBAHUE BAKHEHUIITUX JIOTUYSCKUX OTMEpAIMii MBIILIICHUS (aHAW3, CUHTES,
0000111eHre, KOHKpPETH3alusi, CpaBHEHHE M Jp.) B MPOIECCE MO3HAHUS CHCTEMbl BAXKHEWIIUX MOHATHUH,
3aKOHOB M TEOPHH O COCTaBEe, CTPOCHHUH M CBOMCTBAX XMMUYECKHUX BEIECTB.

* Bocnumanue y0eXJIEHHOCTU B TOM, YTO NPUMEHEHHE IOJIyYEHHBIX 3HAHUN U YMEHHUM MO0 XUMHUU
SBIISICTCS OOBEKTUBHOM HEOOXOJUMOCTRIO Jisi Oe30macHoi paboThl ¢ BEIIECTBAMH U MaTepHallaMU B OBITY
Y Ha IPOU3BOJICTBE.

* [Ipoexmuposanue u peanuzayusi BBHITYCKHUKAMU OCHOBHOM WIKOJIBI JIMYHOW 0Opa3oBaTeNbHOM
TPAEKTOPHUH: BBIOOP Mpoduiisi 00ydeHHs] B CTapiied IKoJie Wik MpodecCuOHAILHOTO 00pa30BaTeILHOTO

YUPEKACHUS.



. Osnadenue K0ye8bIMU KOMNEMEHYUuAMU: YI€OHO-T103HaBATEIbHBIMH, HHPOPMALIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATHBHBIMH.
1. JIu4HOCTHBIE Pe3yJIbTAThI:

® 0co3HaHUe CBOEW ATHUYECKON MPUHAJICKHOCTH, 3HAHUE MCTOPUM XMMHUU U BKJIAJla POCCUHUCKOM
XUMHUYECKON HAYKH B MUPOBYIO XUMHUIO;

e (¢opmuposanue OTBETCTBEHHOTO OTHOUICHMS K IMO3HAHHUIO XUMHH; TOTOBHOCTH U CIIOCOOHOCTHU
yyaluxcs K CaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE M3YUYEHHBIX (PaKTOB, 3aKOHOB U TEOPHIA
XMMHHU; OCO3HAHHOTO BBIOOPA U MOCTPOCHUE UHANBHUYaIbHOI 00pa3oBaTeIbHON TPACKTOPHUH;

* ¢hopmuposanue ETOCTHON €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, HEOTHEMIIEMON YacTbi0 KOTOPOM
ABJISICTCS] XMMHUYECKasi KapTHUHA MUPa;

® 0gl1adeHue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHUSI HAYKU U OOILECTBEHHOM
NPaKTUKU, B TOM YHCIIE U XUMUYECKUM;

® 0cgoeHue COLMATIBHBIX HOPM, IPaBWI MOBEACHHUA, posield U (opM cOlMaIbHOMN )KU3HU B COLIMYME,
IPUPOJIE€ M YaCTHOM >KU3HM HAa OCHOBE SKOJOIMYECKON KYJIbTYpPhl M 0O€30MacHOro OoOpalieHus C
BEIIECTBAMH U MaTepHaJIaMH;

* ¢opmuposanue KOMMYHUKaTUBHONH KOMIIETEHTHOCTH B OOLICHUN CO CBEPCTHUKAMH M B3POCIBIMH B
npoiiecce 00pa3oBaTENbHOM, OOIIECTBEHHO MOJIE3HOHM, y4eOHO-UCCIIe0BATEILCKOM, TBOPUECKON U

APYrux BUA0B ACATCIBbHOCTH, CBA3AHHBIX C XUMHUEH.

2. MeTanpeaMeTHbIe pe3yJbTaThl:

e onpedenenue nenell COOCTBEHHOTO OOYYCHHMs, MOCTAaHOBKA M (hOpMyIUpOBaHUE ISl ceOsi HOBBIX
3aj1a4;

® nIaHUpoBaHue MyTeU TOCTUIKCHUS KEIAeMOro pe3ysibTaTa OOYYCeHHUS XMMHUU KaK TEOPETHYECKOTO,
TaK ¥ 9KCIIEPUMEHTAILHOTO XapaKTepa;

® coomHeceHue CBOUX NCHCTBHIA C TUIAHUPYEMBIMH PE3YJIbTaTaAMH, OCYUecmeienue KOHTPOIS CBOCH
JCATEILHOCTH B TPOIECCE JOCTHXKCHHS pe3yibTara, onpedeiienue CIoCO00B ICHCTBHA MpHU
BBITTOJIHEHUH JIA0OPATOPHBIX U MPAKTUYECKUX pabOT B COOTBETCTBUM C TPABMWIIAMH TEXHUKH
0e30MacHOCTH;

® onpedenenue WCTOYHUKOB XHUMHYCCKOW HWH(POpPMALMK, TOIY4YCHHE U aHauu3 e€, Co3IaHue
UH(GOPMALIMOHHOTO MPOAYKTa M €r0 MPE3eHTAIINS;

®  UCNOb308aHUEe OCHOBHBIX HMHTEIUICKTYaJbHBIX OIEpallMi: aHanW3a W CUHTE3a, CPAaBHEHUS H

CUCTCMATHU3aluu, O606H_ICHI/IH U KOHKpPETHU3alluH, 6blie/ieHue TPUYINHHO-CIICACTBCHHBIX CBsA3EH U
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nocmpoenue JOTUYECKOTO PACCYKICHHUS U YMO3AKIIOUEHUS (MHIYKTUBHOTO, NEAYKTHBHOTO U MO
aHAJIOTUH) Ha MaTepuaie eCTECTBEHHO-HAyYHOI'O COAEPKAHNUS;

YMeHue cO3JaBaTh, NPUMEHITh U MpPeoOpa3oBbIBATh 3HAKM M CHMBOJIBI, MOJEIU U CXEMbI JUIS
pelieHrs y4eOHbIX U TO3HaBaTeNIbHbIX 3a/1a4;

Gopmuposanue W paszeumue SKOJIOTUYECKOTO MBIIUICHHUS, YMEHHE IPUMEHATh €ro B
M03HABATEJIbHON, KOMMYHUKATUBHOM, COLIMAILHOM MpaKkTUKE U IPOo(dhecCHOHATbHON OpUEeHTAlUY;

ceHepupoearnue Hﬂeﬁ nonpeaeneHne cpeacTs, H606XO,CI,MMbIX ana nx peannsaunun.

3. IIpenmeTHbIE pe3yabTaThl:

ymeHue 0003HaUaTh XHMHUYECKHE OJJIEMEHTHI, Ha3bIBaTh WX U XapaKTepH30BaTh Ha OCHOBE
IIOJIOKEHUS B nepuoanudeckoi cucreme [I. 1. Menneneesa;

Gopmynuposanue U3y4EHHBIX TOHITHUN: BEIIECTBO, XUMUYECKHNA SJIEMEHT, aTOM, MOJIEKYyJa, HOH,
KaTHOH, aHUOH, ITPOCTOE U CJI0KHOE BEIIECTBO, XUMUYECKAs PEAKLMS, BUJIBI XUMUYECKUX PEAKIUHN U
T. IL;

onpedenenue 1O (GopMysaM COCTaBa HEOPraHMYECKUX W OPraHMYECKHUX BEIECTB, BAJCHTHOCTU
aTOMOB XMMHMYECKHUX 2JIEMEHTOB WM CTETICHU UX OKUCIICHUS;

nOHUMaHue NTHPOPMALUH, KOTOPYIO HECYT XUMUYECKUE 3HAKU, (POPMYJIbI U YpPaBHEHUS,

YMeHue Kiaccuguyupoeams TPOCTble (METaJlIbl, HEMETAJIbl, OJaropofHbIE Ta3bl) M CIIOKHBIE
(OmHapHBIE COEMHEHMSA, B TOM YHCIE U OKCHJBI, a TaKXKe TMIPOKCUABI — KHCIOTBI, OCHOBAHMUS,
amM(oTepHbIe I'MIPOKCUIBI — U COJIM) BELLECTBA;

popmynuposanue NEPUOANIECKOTO 3aKOHA, 00bsACHEHUe CTPYKTYPbl U HH(OPMALIUK, KOTOPYIO HECET
nepuoanyecKkas cucrema xumumdyeckux oiaeMeHToB JI. M. MenneneeBa, packpvimue 3Ha4eHUs
MEPUOJIUYECKOr0 3aKOHA;

VMeHue Xapakmepu3oéamb CTPOEHUE BEUIECTBA — BHJIBl XMMHMYECKHX CBA3CH U THUIIBI
KPUCTAJUIMYECKUX PELIETOK;

onucanue CTPOCHUS aTOMOB XUMHUYECKHMX JJIEMEHTOB C MOPSAKOBBIMM HoMepamu 1—20 u 26,
omobpasicenue UX ¢ TTOMOIIBIO CXEM;

cocmasnenue GopMyi OKCHJIOB XUMHUYECKUX JIEMEHTOB U COOTBETCTBYIOLINX UM THJIPOKCHJIOB;
Hanucanue CTPYKTYPHBIX (OPMYN MOJEKYJISPHBIX COEAMHEHUH M (POPMYJIbHBIX €IUHUL] HMOHHBIX
COCAMHEHUN 110 BAJICHTHOCTH, CTEIICHU OKUCJICHUS WIH 3apsiy HOHOB;

ymenue ¢popmynupoeams OCHOBHBIE 3aKOHBI XMMHUH: IIOCTOSHCTBA COCTAaBA BEILECTB MOJICKYISIPHOTO

CTPOCHUS, COXpaHCHHA MACChI BCIIECCTB, 3aKOH ABOFaIIpO;



YMeHue opmynupoeams OCHOBHBIE TIIOJIOKEHHUS AaTOMHO-MOJIEKYJISIPHOTO YYE€HHS M TEOopuu
IIEKTPOJINTUYECKON AUCCOLUALNY;

onpedenenue PU3HAKOB, YCIOBUHN MPOTEKAHUS U MPEKPAIICHUS XUMUYECKUX PEAKIINH;
cocmaegieHue MOJICKYISIPHBIX YpaBHEHHMH XWMHYECKUX pEaKIWi, MOATBEPKIAIOMIMX O0OmIHe
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIECTB U OTPAKAIOIIUX CBS3H MEXKIY
KJaccaMy COeTUHEHMIA,

cocmaeneHue ypaBHEHUN peakluil ¢ yuaCTHEM 3JIEKTPOJIMTOB TaKXkKe B MOHHOU (opMe;

onpedesnienue 110 XUMUYECKUM YPaBHEHUSAM NPUHAIIEKHOCTH peakUuil K onpeieEHHOMY TUITY WX
BUY,

cocmaéneHue ypaBHEHUN OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAaKIMH C IOMOLIBI0 METOAA
AJIEKTPOHHOTO OasaHca;

npumeHenue TIOHATHUM «OKHCIIEHHE» M «BOCCTAHOBJICHHME» MUI1 XAaPAaKTEPUCTUKUA XUMHUYECKHX
CBOICTB BEIIECTB;

onpeodenenue C TIOMOIIBIO KAaYECTBEHHBIX pEaKUUi XJIOpuA-, CyabdaT- U KapOOHAT-aHHUOHOB U
KaTHOHA aMMOHHUS B PacTBOPE;

00bsCHeHUe BIUSHUA Pa3InYHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKHUX PEaKIuii;

VMeHue Xapakmepu3oeamv TOJOKEHUE METauIoB U HEMETAJUIOB B IEPUOJUYECKON CHUCTEME
3JIEMEHTOB, CTPOEHHE UX ATOMOB U KPUCTAJIJIOB, 00IIKE (PU3NUYECKUE U XMMUYECKHE CBOWCTBA;
00vsCHeHUue MHOT000pa3usl MPOCTHIX BEIECTB SIBJICHUEM aJUIOTPOINUH C YKa3aHUEM €€ MPUYNH;
ycmauoenenue Ppasauuuid THAPO-, NHPO- U DAJIEKTPOMETAIYPTMH U ULTIOCMPUPOSAHUE ITHX
pasnuYMii IpUMepaMu MPOMBIIUIEHHBIX CIIOCOOOB MOJTY4YEHUS METAILIOB;

ymeHue Oasamb oO0mIyI0 Xapakrtepuctuky snemeHTtoB I, II, VIIA rpynm, a Taxxke Boxopona,
KHCIIOpOJia, a30Ta, cephl, hochopa, yriaepoaa, KpeMHUs U 00Pa30BaHHBIX UMM MPOCTHIX BEIIECTB U
BAOKHEHIINX COCIMHEHHH (CTPOCHHE, HAXOXICHHE B MPHUPOJE, IOJydeHHe, (QHU3UUECKUE H
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE);

YMeHue Onucvl8ams KOPPO3UI0 METAJIIOB U CIIOCOOBI 3alUTHI OT HeE,;

VMeHue npou3e00ums XUMHUUECKHE pacu€Thl C UCIIOJIb30BaHNEM MOHATUN «MaccoBas J10JIsl BEIIECTBA
B CMECH», «KOJIMYECTBO BEILECTBAY», «MOJISIPHBIA 00BEM» 10 (hopMysiaM U ypaBHEHUSIM PEAKIIHA;
onucanue CBONCTB U IPAKTUYECKOT0 3HAUEHUS U3yYEHHBIX OPraHUYECKUX BELIECTB;

gbinoHeHue OOO3HAUYEHHBIX B MpPOrpaMMe 3KCHEPUMEHTOB, pACnO3HA8aHUe HEOPTaHUYECKUX
BELIECTB 10 COOTBETCTBYIOLIUM IPU3HAKAM;

cobnrodenue TipaBuIl 0€30IacHOM pabOThl B XUMUUECKOM KaOuHeTe (J1abopaTtopun).



BeinmyckHUK Hay4yMTCH

® 3HamMb (NOHUMAMD):
— XHMMHMYECKYIO CHUMBOJIMKY: 3HAKHM XHUMHUYECKHX D3JIEMEHTOB, (OPMYJIbl XUMHUYECKUX
BEILECTB, YPABHEHUSI XUMUYECKUX PEAKIINI;
— BAOKHEHUIIME XMMHUUYECKUE MOHSITHUS: BEIIECTBO, XUMUYECKHM AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIBHBIE ATOMHAsA U MOJIEKYJISIPHAS] MACChl, MOH, KATUOH, aHUOH, XUMHUYECKasl CBS3b,
AIEKTPOOTPULIATENIBHOCTD, BAJIEHTHOCTD, CTEIIEHb OKUCIICHNUS,
MOJIb, MOJISIpHAas Macca, MOJISIPHBII OOBEM, pacTBOPBI, SJEKTPOJIUTHI W HEIJIEKTPOJUTHI,
IEKTPOJINTUYECKAs  JUCCOLMALMA, OKUCIUTEIb W BOCCTAHOBUTEIb, OKHCIECHHE U
BOCCTaHOBJICHHE, TEIUIOBOM 3P dEKT peakiuy, OCHOBHBIE THUIIBI PEAKIUi B HEOPTaHUMYECKOU
XUMUH;
— (GOPMYITHPOBKH OCHOBHBIX 3aKOHOB U TEOPHH XMUMHH: aTOMHO-MOJICKYJIIPHOTO YUEHHS;
3aKOHOB COXPAHEHUs MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa BELIECTB, ABOraapo;
nepuoanueckoro 3akona 1. 1. Menzeneesa; Teopuu CTpOCHUS aTOMa U YYEHUSI O CTPOCHUHU
BEILECTBA; TEOPHUH DIIEKTPOJIUTHIECKON TUCCOIMALIMNA U YUEHUS O XUMUYECKOW pEaKLUU;

® Ha3vbleamMb:
— XUMHUYECKHE DJIEMEHTBHI,
— COCIMHEHUS N3YyYEHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;
— OpraHu4YecKue BelIecTBa MO WX (opmyiie: MeTaH, ATaH, 3TWICH, alleTHUJICH, METaHOJ,
ATAHOJI, TTIMLEPUH, YKCYCHAsl KUCJIO0TA, TIII0K03a, €axapo3a;

® 00BACHAMD.
— (pu3nyeckuit cMbpICT aTOMHOTO (TIOPSIAKOBOI'0) HOMEpa XUMUYECKOro 3JEeMEHTa, HoMepa
rpynmnsl ¥ nepuona B nepuoaudeckoun cucreme Jl. M. MenneneeBa, K KOTOPbIM 3JIEMEHT
IIPUHA/IJICHKUT;
— 3aKOHOMEPHOCTH M3MEHEHUSI CTPOCHUS aTOMOB, CBOKMCTB 3JIEMEHTOB B IIpEAEIax MaJlbIX
NEePUOJ0B U A-TPYIIM, a TAKXKE CBOMCTB 00pa3yeMbIX UMH BBICILIUX OKCUAOB U TUAPOKCUIIOB;
— CYIIHOCTb IpoIiecca dJIEKTPOJIUTUYECKON AUCCOLMALIMH U PEAKIIMA HOHHOTO OOMEHa;

® Xapakmepuszoeanmbsv.
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— XHUMHYECKHE OJJIEMEHTHl (OT BOAOpOJa JO KaJblMs) HAa OCHOBE HX IIOJOKCHHS
B MMEPUOUYECKON cucTeMe XuMmudeckux anemeHtoB [[. M. MenpgeneeBa u ocoOeHHOCTEH
CTPOEHUSI UX aTOMOB;
— B3aMMOCBA3b MEXY COCTABOM, CTPOEHHUEM U CBOMCTBAMHU HEOPTaHMYECKUX BEIIECTB;
— XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEMIECTB (MPOCTHIX BEIIECTB
— METaJUIOB U HEMETAJIOB, COCIUHEHUN — OKCHOB, KUCJIOT, OCHOBaHUM, aM()OTEPHBIX
OKCHJIOB U TUIPOKCHJIOB, COJIEH);
® onpeoensimo:
— COCTaB BEIIECTB M0 uX Gopmyam;
— BAJICHTHOCTb Y CTEMCHU OKUCJICHUS 3JIEMEHTOB B COCUHECHNUH;
— BUJIbl XUMUYECKOM CBSI3U B COCTMHEHUSIX;
— TUIIBI KPUCTAJUIMYECKUX PELUIETOK TBEPABIX BEIIECTB;
— MPUHAICKHOCTD BEIIECTB K ONPEICIIEHHOMY KJIACCY COSMHEHUN;
— TUIbI XUMUYECKUX PEaKIINi;
— BO3MOKHOCTb MPOTEKAHUS PEakIiuii HOHHOTO OOMEHA;
® cocmasnamo:
— CXEMBI CTPOCHHSI aTOMOB NEPBBIX IBAALATH JIEMEHTOB nepuoandeckon cucremsl . U.
Menpeneena;
— (opMYyIIBI HEOPTAHUIECKUX COSAUHEHUN N3YUCHHBIX KJIACCOB BEIIECTB;
— YPAaBHEHUSI XMMHUYECKUX PEAKIMH, B TOM YHCIIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
MTOMOIIIBIO METO/Ia AJIEKTPOHHOTO OajaHca;
® Oe3onacHo obpawamucsi.
C XUMHUYECKOU MOCY/I0H 1 1a00paTOPHBIM 000PYI0BAHUEM;
®  1POBOOUMb XUMUUECKUL IKCNEPUMEHN.!
— MOJATBEPKAAIOIMNA XUMHUYECKHU COCTAB HEOPTaHUYECKUX COCIMHECHUN;
— TIOATBEPXKJIAOIIUMA XMUMHUYECKUE CBOMCTBA H3YYEHHBIX KJIACCOB HEOPraHUYECKHUX
BEILIECTB;
— TI0 TOJY4YEHHIO, COOMPAHUI0O U PACIIO3HABAHUIO Ta3000pa3HBIX BEIIECTB (KUCIOPOA,

BOAOpPOJAa, YIJICKHCIIOIO Ira3a, aMMI/IaKa);



— M0 OMpPEAETCHUI0 XJIOpUA-, Cylb(ar-, KapOOHAT-MOHOB M MOHA aMMOHHMS C ITOMOLIbIO
KayeCTBEHHBIX peaKlni;
®  GBLIYUCTAMD!
— MacCOBYIO JIOJIF0 XUMHUYECKOI0 JIEMEHTA 10 (POpMYJIe COETUHEHUS;
— MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
— Maccy OCHOBHOTO BEILIECTBA IO U3BECTHOM MAaCCOBOM JIOJIM IIPUMECEH;
— 00BEMHYIO 10JIF0 KOMIIOHEHTA ra30BOH CMECH;
— KOJINYECTBO BEILIECTBA, 00BEM MIIM MacCy BELIECTBA MO KOJIMYECTBY BEILECTBA, 00BEMY
WIM MAcCE peareHTOB, WU NPOAYKTOB PEaKIUH;
® UCNONBL306aAMb NPUOOPEMEHHbIe 3HAHUA U YMEHU 8 NPAKMUYECKOU 0esimelbHOCU U
NOBCEOHEBHOU IHCUSHU.
— Ui 0€30MacHOro OOpaleHus ¢ BElleCTBAMHM U MaTepualaMH B IIOBCEHEBHOM KU3HU U
I'PaMOTHOIO OKa3aHHUs IIEPBOM NOMOILM IIPHU 0XKOrax KUCIOTAMHU U IEI0YaMU;
— JUIs1 OOBSCHEHUS OTJENbHBIX (DAKTOB U IPUPOIHBIX SIBJICHUI;

— JIA KpHTH‘ICCKOﬁ OIICHKH I/IH(I)OpMaIII/II/I 0 BCIICCTBAX, UCIIOJIbL3YCMBIX B 6L1Ty.

BoInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYNTHCH

®  XapaKTEPU30BATh OCHOBHBIE METOJbI O3HAHUS XUMHUUECKUX O0BHEKTOB: HAOIOICHHE,
U3MEpPEHUE, IKCTIEPUMEHT, MOJICJIUPOBAHHUE;

®  pazauyaTh XMMUYECKHE OOBEKTHI (B CTATUKE):
— XUMUYECKHE 3JIEMEHTHI U MPOCTHIE BELIECTBA;
— METaJUIbl 1 HEMETAJUIbl U XapaKTEPU30BaTh OTHOCUTEIBHOCTh MPUHAMICKHOCTH TaAKUX
00BEKTOB K TOW WJIX MHOM TPYIIIIE;
— OpPraHMYEeCKUE U HEOPTraHUYECKHUE COEUHEHHUS;
— TUJIPOKCHUIBI (KUCIOPOACOAEpKAIE KUCTOThI, OCHOBAHHUS, aM(OTEPHBIE TUIPOKCHUIBI);
— OKCHJIbI Hecosieo0pasyrolue 1 cojieodpasyroiine (KUCI0THbIe, OCHOBHBIE, aM(DOTEpHbIE);
— BaJICHTHOCTb U CTETIEHb OKHUCIICHUSI;

— CUCTCMATUYCCKUC N TPUBHAJIbHBIC TCPMHUHDBI XUMHUYECKOM HOMCHKIJIATYPBEI;
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— 3HAaKOBYI) CHUCTEMY B XUMUHU (3HAKU U (OPMYJbI, HMHIEKCHI M KOI(PDUIIMEHTHI,
CTPYKTYPHBIE U MOJIEKYJISIpHBbIE (POPMYIIbI, MOJIEKYJIIPHbIE 1 MOHHBIE YPAaBHEHUS PEAKIUH,
NOJIHBIE M COKpalléHHbIE MOHHBIE YpaBHEHUS pEaKIui, TEPMOXMMHUYECKUE YpPaBHEHUS,
0003HaYeHUs CTENIEHN OKUCIIEHUS U 3apsja MOHA B (pOpMYIie XUMUYECKOTIO COETUHEHMS);

®  pasnuyaTh XUMHYECKHE OOBEKTHI (B JIMHAMUKE):

— (u3nyecKue U XMMUYECKHE CTOPOHBI MPOLIECCOB PACTBOPEHMS U TUCCOLUALINY;
— OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKI[UU U PEAKIIUM OOMEHA;
— CXEMbI U YPaBHEHUSI XUMUYECKUX PEAKIINA;
®  COOTHOCHUTb:
— 3K30TEPMHUYECKHUE PEAKIIMU U PEAKIIMH TOPEHHUSI;
— KaTaJUTHYECKHE U (JePMEHTATUBHBIC PEAKIINH;
— METaJlJ1, OCHOBHBII OKCHJI, OCHOBaHUE, COJb;
— HEMeTaJl, KUCIOTHBIN OKCU, KHCIIOTA, COJIb;
— CTPOEHHUE aTOMa, BUJI XUMUYECKOMN CBSA3H, THUI KPUCTALITUYECKON pEeIETKH U (HU3HUECKUE
CBOMCTBA BEIIECTBA;
— HAXOXKJIEHHUE JIEMEHTOB B IPUPOJE U MPOMBILIUIEHHBIE CITIOCOOBI UX MOJIYyYESHUS;
— HEO0OXOAMMOCTh XMMHUYECKOrO MPOU3BOACTBA M TPEOOBAHMM K OXpaHE OKPYKaroIIeH
Cpenpl;
— HEOO0XOJUMOCTh IMPUMEHEHUSI COBPEMEHHBIX BEIIECTB U MAaTEpUAIIOB M TPeOOBaHUU K
310pOBBECOEPEKEHUIO;

®  BBIIBUraTh M IKCIEPUMEHTAJIBLHO MPOBEPATh THUIOTE3bl O XMMHUUYECKHUX CBOMCTBAX
BELIECTB HA OCHOBE MX COCTaBa, CTPOCHHS U NMPHUHAIECKHOCTH K ONPEACIEHHOMY Kiaccy
(rpymnne) BeuecTs;

o IIPOrHO3UPOBATh  CHOCOOHOCTH  BEIIECTBA  MPOSBIATH  OKUCIUTENIbHBIE WU
BOCCTaHOBUTEJIBHBIE CBOMCTBA C YUETOM CTENEHEN OKHUCIEHUS 3JIEMEHTOB, BXOJSALIUX B €r0
COCTaB, a TakKK€ MPOAYKTOB COOTBETCTBYIOIINX OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii;

® COCTaBJIATh YPAaBHEHMS  pEAKUUA C  yYaCTUEM  THUIIUYHBIX  OKHUCIUTENEH

1 BOCCTAHOBUTEJIECH HA OCHOBE QJICKTPOHHOI'O 6aJ1cha;
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®  ONpEeNeisiTh BO3MOXKHOCTH MPOTEKAHUS XUMHYECKHX PpEAKIUM Ha OCHOBE
NMEKTPOXUMHUYECKOTO pAlla HANpsHKEHUM METaluioB, psifa dAJIEKTPOOTPUIATEIIbHOCTU
HEMETaJJIOB, TAOJIUIIBI PACTBOPUMOCTH U YUETa YCIOBUHN NMPOBEJICHUS PEaKIIHii;

®  [POBOJAUTH PACUYETHI IO XUMUUYECKUM (POPMYJIaM U YPABHEHUSIM:
— J17151 BBIBO/IA (POPMYJIBI COEIUMHEHUS [0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB;
— JI7151 IPUTOTOBJIEHUS PACTBOPA C UCTIOIB30BAHUEM KPUCTAIIOTUAPATOB;
— JUISI HaXOXJEHHUS JIOJM BBbIXOJa MPOAYKTAa PEAKIMH MO OTHOIIEHHUIO K TE€OPETUYECKH
BO3MO>KHOMY;
— ¢ ucnonb3oBanueM rnpasuia [ eii-Jltoccaka 00 00BEMHBIX COOTHOITICHUSX Ta30B;
— C UCIOJIb30BAHUEM MOHSATUN «KMOJIbY», «MMOJbY, «4UCIO ABOTagIpo»;
— 10 TEPMOXUMHUYECKUM YPaBHEHUSIM PEAKIUU;

® TPOBOAUTH XUMHUYECKUU KCIEPUMEHT C HEYKOCHUTEIHHBIM COOJIOJICHUEM MPaBUI

TEXHUKU O€30MacHOCTH:
— 10 YCTAHOBJICHUIO KAYECTBEHHOTO M KOJIMYECTBEHHOI'O COCTaBa COC/IMHEHNUS,
— TMpY BBITIOJTHEHUHU UCCIIEI0BATENbCKOTO MPOEKTA;
— B JIOMalTHUX YCJIOBHSIX;

®  HCIOJB30BaTh MPUOOPETEHHBIE KIIFOUEBbIE€ KOMIIETCHIIMH JIJIsi BBIMIOJHEHHUS MPOEKTOB
U y4eOHO-UCCIIEeIOBATENbCKUX pPA0OT MO M3YYEHHIO CBOWCTB, CIOCOOOB IMOJYYEHUS HU
pacro3HaHus BEILECTB;

®  ONpelensTh HUCTOYHMKM XMMHUYECKOW UWHGOpMAIMHU, TMPEACTaBIATh  CIHCOK
WH()OPMAIIMOHHBIX PECYPCOB, B TOM UYHCIE€ W HAa HWHOCTPAHHOM SI3bIKE, TOTOBUTH
MH(OPMALIMOHHBIN MPOAYKT U MPE3EHTOBATH €r0;

e OOBEKTUBHO OIICHMBATh HH(GOPMAILMIO O BEHIECTBAX U XUMHUYECKUX MpPOIEccax,
KPUTUYECKH OTHOCHUTCSI K TCEBIOHAY4YHOM HH(MOpMaALMU, HEAOOPOCOBECTHOM peKiIame B
CpeICTBAaX MAacCOBOM MH(pOpMaIINH;

° Co3gaBaTb MOJACIN M CXEMbI IJIs1 PCIICHUA y‘—IeGHBIX H ITIO3HABAaTCJIbHBIX 3a1a4.
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COJAEP)KXAHUE YYEBHOI'O INIPJIMETA, KYPCA.

[Mpennaraemas pabodasi mporpaMma Mo XUMUHU PACKPHIBAET BKJIA] YIeOHOTO IpeIMeTa B JOCTHKCHIE
1eJIeif OCHOBHOTO O0IIIer0 00pa30BaHus U ONpeesieT BaXHEHIINE cofepKaTeIbHbIe TUHUH MIPEIMETa:

e  «Bewecmsoy — B3aUMOCBS3b COCTaBa, CTPOCHUS, CBOMCTB, MOJTYYSHUS U IPUMEHEHHUSI BEIIECTB
Y MaTepHUaJoB;

o «Xumuyeckasa peaxyus» — 3aKOHOMEPHOCTH IIPOTEKAaHUsT W YIPABICHUA MPOLECCAMU
MOJIYYCHHS ¥ TIPEBPAIIICHUS BEIIIECTB;

o «Xumuyeckuti A3v1K» — ONEPUPOBAHUE CUCTEMON BAXHEUIIINX XUMHUECKUX MOHATHIL, BIIaJICHUE
XAMHAYECKOH HOMEHKJIATYpOH W CHMBOJHMKOH (XMMHYECKHMMH 3HaKaMu, (OpMylIaMud W
YPaBHEHUSIMN);

o «Xumus u ocuznv» — COOJIOJICHUE TPABUI XUMUYECKOW OE30MacHOCTH IMPHU OOpalleHUH C
BEILECTBAMM, MaTepHalaMM M XHMHYECKHMMH I[pollecCaMy B IOBCEJHEBHOM JXM3HU U Ha
MIPOU3BOJCTBE.

Kypc opuenTtupoBan Ha oOcCBOeHHE OOYy4YaIOIIMMHCS OCHOB HEOPTaHMYECKOM XHMHH W KPaTKOe
3HAKOMCTBO C HEKOTOPHIMU MOHATUSIMU U 00bEKTAMU OPTaHUYECKON XHUMUH.

B conepxarenbHOM nHHUM «Bewjecmeoy» PacKpbhIBAe€TCs YUYEHHME O CTPOCHHM aToMa U BEIECTBa,
COCTaBe€ U KIAaCCU(PUKAUU XUMUYECKUX BEIECTB.

B conepxatenbHol TuHUN «Xumuueckas peakyusy pacKpbIBae€TCs yUEHUE O XUMUYECKUX MPOIleccax:
KIacCU(PUKANUA XUMHYCCKHX PEAKIMA W 3aKOHOMEPHOCTH WX NPOTCKAHWS, Ka4eCTBEHHAs U
KOJIMYECTBEHHAS! CTOPOHBI XUMUYECKUX TPOIECCOB (pacy€Thl MO XUMUYECKUM (PopMysiaM U ypaBHEHHIM
XUMUYECKHUX PEaKLni).

B conepxartenbHOM nWHUN «Xumuueckutl sA3vlK» (HOPMUPYIOTCS YMEHHUS Y4YalllMXCs Ha3bIBaTh
BeIeCTBA MO (GOpMyIaM M COCTaBIATH (HOPMYJIBI MO MX HA3BAHMSIM, 3AMMCHIBATH YPABHEHHS PEAKIUN U
XapaKTepU30BaTh MX, PACKPBIBATh MH()OPMAIHMIO, KOTOPYIO HECET XMMHUYECKass CUMBOJIMKA, B TOM YHCIIE
BBIpQXXCHHAs] U B TaOnuyHOU dopMme (Mepuoandeckas CUCTeMa XUMUYECKUX DJIEMEHTOB . W
Menneneesa, TabauIa paCTBOPUMOCTH BEUIECTB B BOJIE); UCIIOIB30BaTh CUCTEMY XUMUYECKUX TMOHATHI IS
OTIMCAHUsI XUMUYECKUX 00BEKTOB (3JIEMEHTOB, BEIIECTB, MATEPHUAJIOB U TIPOIIECCOB).

B conepxatenbHOM IMHUN «Xumus u oCU3HbY PACKPHIBAIOTCS JJOTUYECKUE CBSI3U MEXAY CBOIICTBaMH,
MPUMEHEHHUEM, IOTYYCHHEM BEIIECTB B JIA0OPATOPHBIX YCIOBUSX WU HAa MPOU3BOJCTBE; (OpMUpPYETCS

KYJIbTYypa 0€30IMacHOr0 U SKOJIOTHYCCKH rpaMOTHOT'O 06paH_IeHI/I$I C XUMHYECKUMH 00BEKTaMH.
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B kypce 3HauuTenbHAs POJIb OTBOJUTCA XMUMHMUYECKOMY DKCIIEPUMEHTY: IIPOBEACHUIO IIPAKTUYECKUX
paboT M 1abopaTOPHBIX OMBITOB, (DUKCAMM M aHATU3Y MX PE3YJIbTATOB, COONIIOACHUIO HOPM U IPAaBHI
Oe3omnacHol paboThl B XUMUYECKOM KaOuHeTe (J1aboparopun).

Peanuzanust mporpamMMbl Kypca B Iporecce OOydeHHs IMO3BOJUT OOYYaIOIIMMCS IOHATH POJb U
3HaYeHHE XMMUU CPEAU APYruX HAYK O MPHUPOJIE, T. €. PACKPHITh BKJIAJ XUMHUH B (hOpMUpPOBAHHE LIEIOCTHOM

eCTeCTBeHHO-HaquOﬁ KapTUHBI MHpA.

®denepanbHBIl TOCYAAPCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT MPEAyCMATPUBAET U3YUEHHUE Kypca
XUMUM B OCHOBHOW IIKOJIE KaK COCTAaBHOM uacTu mnpeamMeTHod oOnactu «EcTecTBeHHO-Hay4YHBIE
IPEAMETBD».

Kypc paccunran Ha oOg3arenbHoe M3ydyeHue npeamera B o0béme 210 yueOHbIX 4acoB mo 3 yaca B

Henenaro B 8—9 kiraccax.

Conep:kanue Kypca XuMUM

8 KJIACC
HauyajbHble IOHATHSA M 3aKOHbI XUMHAH
Tena u BemectBa. CBOMCTBA BEIIECTB. DTaJIOHHbBIE (PU3MYECKUE CBOMCTBA BemIeCTB. Marepuaisl U
MartepuaioBeeHre. Poib XMMUU B KU3HH COBPEMEHHOTO oOmiecTBa. OTHOIIEHUE OOIIECTBA K XWMHH:
xemopmius 1 xemMohoous.

Metonsr u3ydenust xumuu. HaGmrogenne. DxciepuMeHT MogenupoBanue. Mojienu MaTepHalibHbIe
Y 3HAKOBBIE HJIM CHMBOJIBHEIE.

lNasel. XKugkoctu. TBEpasie BemiecTBa. B3anMmHble mepexoabl MEXAY arperaTHbIMH COCTOSTHUSIMHU
BEIIECTBA: BO3TOHKA (CyOnmManusl) W JaecyOonuMmarnus, KOHACHCAIMs W WCIapeHHe, KPUCTAJUIM3alus U
IJIaBJICHHE.

Odusnueckue sABIeHUA. YHCThIe BelecTBa U cMecH. [ 'OMOreHHbIe M reTeporeHHele cmecu. CMmecu
razoobpasneie, xugakue u TBEpAbIe. CrocoObl pa3feieHus CMecel: MEeperoHka, WIA JUCTUJUISIHS,
OTCTanBaHue, (PWIBTPOBAHUE, KPUCTAUIM3AIMS WM BhIMapuBaHue. Xpomatorpadus. [Ipumenenune stux
Croco00B B 1a0OPAaTOPHOU MPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XuMuueckue 3JaeMeHThl. ATOMBI U MoOjeKylnbl. [IpocTbie U cloXkHbIE BellecTBa. AJLIOTPOIUS Ha
npumepe kuciopoga. OCHOBHBIE TIOJIOKEHHUS aTOMHO-MOJIEKYyJsipHoro yueHus. Honsl. BemecTBa
MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS.

3Haku (CUMBOJIBI) XMMHYECKHUX 3JIEeMEHTOB. MH(popMmarus, KOTOPYIO HECYT 3HaKH XHMHUYECKHX
AJIEMEHTOB. OJTUMOJIOTHSI HA3BaHUM HEKOTOPBIX XUMHUYECKHX djeMeHToB. llepuoauyeckas Ttabiuna

XUMHUYCCKHUX OJICMCHTOB I[ 1. Mengeneena: KOpOTKOHepI/IOI[HLII}’I u I[J'II/IHHOHepI/IO,I[HHﬁ BapHUAHTHI.
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[lepuoner u rpynmel. ['maBuas u noGouHast moarpymisl, win A- u b-rpynmbel. OTHOCUTENbHAsE aTOMHas
Mmacca.

Xumnyeckue ¢opmyasl. Wuaexcel u kodpduumentsl. OTHOCHUTENIbHAs MOJEKYIsSpHas Mmacca.
MaccoBasi 10Ji1 XMMHUYECKOTO 3JIEMEHTa B coeluHeHHH. MHpopmarus, KOTOpYyI0 HECyT XHMHUYECKHe
bopmybI.

BanentHocts. CTpykTypHBIE (GOpMyibl. XHMHYECKHE 3JIEMEHThl C IOCTOSHHOW M IEepeMEHHOU
BaJICHTHOCTBI0. BbIBOJ hopMyiibl coefuHeHus 1o BajgeHTHOCTH. OnpeaeneHre BaJJeHTHOCTH XUMUYECKOTO
aneMeHTa 1o ¢opmyne BeniectBa. CocTaBIeHNE HA3BaHUW COSAMHEHUH, COCTOAIMX M3 JIBYX XUMHYECKHX
AJIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH MTOCTOSHCTBA COCTABa BELIECTB.

Xumuyeckue peakuuu. PearenTs! u npoaykTsl peakuuu. [Ipu3sHaku XMMUYECKUX peakuui. Y clIoBUs
UX NIPOTEKAHNA U IpeKpameHus. Peaknuu ropenus. DK30TEPMUUYECKHAE U DHIOTEPMUUECKHE PEaKLIUU.

3aKOH COXpaHEHUsi Macchl BelECTB. XHUMHUYeckue ypaBHeHHs. COCTaBlI€HHE XUMHUYECKHX
ypaBHeHui. HdopmaIms, KOTOpyo HECET XUMUIECKOE YpaBHEHHE.

Knaccudukanus XMMUYECKHX peakIMid MO COCTaBy M YHCIY PEareHTOB M MPOAYKTOB. THIIbI
XUMHUYECKHX peakuuil. Peakuum coennHeHMs, pa3lioKeHUs, 3aMelleHus U oOMmeHa. KaramuszaTtopsl u
KaTaJln3.

JleMoHCTpanuu

e Komneknus maTepuanoB U U3AEIUN U3 HUX.

e Mopaenu, ucnonb3yeMble Ha ypokax (pU3uku, OMONIOruu u reorpaduu.

e OOBEMHBIE U IIAPOCTEPIKHEBBIE MOJIEIN HEKOTOPBIX XUMUYECKUX BEIECTB.

e Moaenu KpUCTAJUIMYECKUX PEHIETOK.

e CobOupanue npubopa AJis NOTy4EHUs raza ¥ NpoBepKa ero repMeTHIHOCTH.

e Bosronka cyxoro ipaa, noja Ui Ha)TaJuHa.

e ArperaTHble€ COCTOSIHUS BOJIBI.

e PaszgeneHue 1ByX HECMENIMBAKOIIMXCS KUIKOCTEN C IIOMOILBIO JEINTEIBHON BOPOHKH.
e JlMCTMILIATOP U ero padorTa.

e VYcraHoBKa JUIs pUIBTpOBaHUSA U €€ paboTa.

e VYcraHOBKa JUIs BeIIapuBaHUs U e€ paboTa.

e Komnekius ObITOBBIX TPUOOPOB AJIst GMIBTPOBAHMS BO3AYXA.

e Paznenenue kpacsiuero BemecTna (paoMacTepa ¢ OMOILBI0 MeToja OyMa)kHOM XpomaTorpaduu.
e Mojenu alIOTPOMHBIX MOJU(PHUKAIMNA yriIepoaa U Cephl.

e llonyuenue 030Ha.

e Tloptpersi . 5. Bepuemuyca u JI. 1. Menneneesa.

e KopoTKoNneprnoaHsli U JUIMHHOIIEPUOAHBIA BApUAHThI iepuoandeckon cucreMsl J[. M. Menaeneesa.
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e KoHcTpynpoBaHue MIapOCTEPKHEBBIX MOJEIIEH MOJIEKYIL.

e Annapat Kunna.

e PaznoxeHue OuxpomaTa aMMOHHS.

e [‘openue cepbl 1 MarHUEBOM JICHTHI.

e Tloptpetst M. B. JlomonocoBa u A. JI. JlaByasse.

e OnsIThI, WJUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MacChl BEILIECTB.

e Topenue pocdopa, pacTBOpeHHE MTPOIYKTa TOPEHHUS B BOJIE U UCCIIEAOBAHNE MOyYEHHOTO pacTBOpa
JAKMYCOM.

e BiaumoneicTBHE COISTHON KUCIOTHI C IIMHKOM.

e [lonyuenue ruapoxcuna meau(ll) u ero pasnoxenue npu HarpeBaHUU.

JlabopaTopHbIe ONBITHI
* O3HaKOMJICHHUE C KOJUJIEKIUEH TabopaTOpHOI MOCYIbI.
* [IpoBepka repMeTUYHOCTH TpUOOpa JIJIs MOTYUESHHS Ta30B.
* O3HaKOMJICHHE C MUHEpaJlaMu, 00pa3yoIMH T'PaHHUT.
* [IpuroroBiieHUE reTEPOTeHHON CMECH MOPOIIKOB CEPHI C JKEJIE30M M UX pa3/ieICHuE.
* B3aumozeiicTBre pacTBOPOB XJIOPUIOB M MOAUJIOB KAJIHsI C pACTBOPOM HUTpaTa cepedpa.
* [Tonyuenue ruapokcuna meau(ll) u ero B3auMoaeiicTBHE C CEPHON KHCIIOTOM.
* B3aumoencTBre pacTBOpa COMBI C KUCIOTOM.
* [IpoBepka 3aKOHa COXpaHEHHs MACChI BEILIECTB HA IIPUMEPE B3AUMOJAEHUCTBHS IIEIOUN C KUCIOTOM.
» [IpoBepka 3aKoHa COXpaHEHUS MacChl BEIIECTB Ha MPUMEPE B3aUMOJEHUCTBHUS IIEIOYU C COJBIO
xenesa(Ill).
* Paznoxenue mepokcuaa BoAopoaa ¢ momoinsio okcuaa maprama (IV). 11. 3amemenue xenezom
ME/IN B METHOM KYyTIOpOCe.
IIpakTn4yeckue padoTbl
1. IlpaBuna TeXHUKH OE30MACHOCTH U HEKOTOPbIE BUBI pabOT B XMMHYECKON Tabopatopuu (KaOuHeTe
XUMUH).
2. HaGmroienue 3a ropsiieit CBe4ou.

3. Ananu3s noussl (aHaIOT PaboThl «OYUCTKA TOBAPEHHOM COM).

Baskneiinue npeacraBuTe/ M Heoprannieckux BemecTs. KosimuecTBeHHbIe OTHOLIEHUSI B XUMHU
CocraB Bo3zayxa. [lonstue 06 00BEMHOM 1071€ ((p) KOMITOHEHTA MTPUPOHOMN ra30BOM CMECH — BO3/yXa.

Pacuér 00bpéMa KOMITIOHEHTA Ta30BOM CMECH T10 €T0 00BEMHOM J10J1€ U HA00OPOT.
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Kucnopoa. O3o0u. Ilonyuenue kucnopoga. Cobupanue u pacrnozHaBaHHe KUCIOPoAa. XUMUYECKHE
CBOMCTBA KUCJIOPO/1a: B3aUMOJAECHCTBUE C METANIaMH, HEMETAJIJIAMHU U CIIOKHBIMH BEIIECTBAMU.
[Tpumenenue kuciaopoaa. KpyroBopor kuciopoja B Ipupo/e.

Oxcuasl. ObpazoBaHre Ha3BaHUN OKCUIOB 10 UX popmymnam. CocraBieHue GopMys OKCHIIOB 1O UX
Ha3BaHuAM. [IpencraBureny OKCUAOB: BOJA U YIJIEKUCIIBIM ra3, HEraléHasi U3BECTb.

Bonopon B mpupone. ®dusnueckue M XMMHUYECKHE CBOWCTBA BOAOpPOAA, €ro IOJYy4YEHHE U
IIPUMEHEHUE.

Kucnotel, ux cocraB m ux kinaccudukanus. Muamukaropel. Tabmmna pactBopumoct. CepHas u
COJIsSIHasl KMCJIOThI, UX CBOMCTBA U IPUMEHEHHE.

Commn, ux coctaB W Ha3BaHus. PactBopumocTb cosieid B Boge. I[IpeacraBurenu coieit: XJjopunu
HaTpHs, KapOoHAT HaTpus, hocdaT KaIbIus.

Iloctosnnas ABoragpo. KommuectBo BemectBa. Monb. MomsipHass macca. KpaTHele equHULBI U3MEPEHUS
KOJIMYECTBA BEIIECTBA — MUJUIMUMOJIb U KHJIOMOJIb, MUJJTUMOJISIPHAs. M KWJIOMOJISIpHAsI MacChl BEILIECTBA.

Pacu€Tsl ¢ MCONb30BaHUEM MOHATHI «KOJIMYECTBO BELECTBAY, «MOJISIPHASL MACCa, «IIOCTOSIHHAs
ABoraapoy.

3akoH ABorajgpo. Momsipubiii 00bE€M Ta3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTH rasa o
JIpyromy rasy.

KpaTHble eIuHUIBI U3MEPEHUS — MUUTUMOJISIPHBIA U KHUJIOMOJISIPHBIM 00BEMBbI Ta3000pa3HbIX
BEILIECTB.

PacuéTbl ¢ ucnonap30BaHUEM MOHATUN «KOJUYECTBO BELIECTBA», «MOJIIpHAS Maccay, «MOJISIPHBII
00BEM ra3oBy, «4UCIO0 ABOTAIPOY.

I'mapocdepa. KpyroBopor Boabl B mnpupoae. Pusznvyeckue M XUMHUUYECKHE CBOWCTBA BOJBI:
B3aMMOJICHCTBUE C OKCUAAMH.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHMWH B Boje. VM3MeHeHHe OKpacKh MHIUKATOPOB B
niesoyHou cpene. llpencraBurenn menoyei: THIPOKCUbI HATPUS, KIS U KaJIbLIMS.

PactBopurens u pactBopéHHOe BewectBo. PactBopbl. PactBopenme. I'mmpartel. MaccoBas nosst
pacTBOPEHHOIO  BelIeCTBA. Pacu€rbl, CBA3aHHBIE C UCIOJIL30BAHUEM TIOHATUS «MaccoBas JOJA
PacTBOPEHHOTO BEIIECTBA.

JdemMoHcTpanumn

e OmnpeneneHue coaepKaHus KUCIOPOIa B BO3AyXE.

e [lonmydeHne KUCIOpOAA PA3IOKEHUEM NIEPMAHTaHaTa Kalus U IEPOKCHUIa BOJOPOAA.
e (CoOupaHue METOJIOM BBITECHEHUS BO3AYyXa U BOJBI.

e Pacno3HaBaHue KHCIOPOAA.

e Topenue maruus, xemnesa, yris, cepsl u ochopa B KUCIOPO/IE.
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e Koiekuus oKCUaIo0B.

e [lomydenue, coOupanue u pacrio3HaBaHUE BOJIOPO/IA.

e ['opeHue BOmOpoOA.

e BzaumoneiictBue Bogopoaa ¢ okcuaom meau(Il).

e Komtekiuss MUHEpaTbHBIX KHCIIOT.

e [IpaBwmio pa3zbaBieHus cepoil KUCIOTHI.

e Komrekuus coneu.

e Tabunuia pacTBOPUMOCTH KHCJIOT, OCHOBAaHHM M COJIEH B BOJE.

e HekoTopble MeTaIbl, HEMETAJIBI M COEUHEHUS C KOJIMYECTBOM BELIECTBA, PaBHBIM | MOJIb.

e  Moaens MoJsipHOTO 00bEMa ra3000pa3HbIX BEIIECTB.

e Komiekuusi OCHOBaHUM.

JlabopaTopHble ONBITHI

* [lToMyTHEHHE U3BECTKOBOW BOBI IIPU IIPOITYCKAHUM YIJIEKUCIIOTO rasa.

* [TosryueHue Bo1opoaa B3aUMOJICHCTBUEM LIMHKA C COJISTHOM KUCJIOTOM.

* Pacrio3HaBaHue KUCIOT C MOMOIIbIO HHINKATOPOB.

* lI3MeHeHne OKpacku MHAUKATOPOB B IIEJIIOYHOM CpeIE.

* (O3HakOMJICHHE C TIpermapaTaMH JOMAIIHEW WM IIKOJBbHON amnTeuKu: pPAacTBOpAMU IEPOKCHIA
BOJIOpO/ia, CIIMPTOBOM HACTOMKH MOJ1a, aMMHUaKa.

IIpakTHyeckne padboThI

4. Ionydenue, coOupanue u pacro3HaBaHuE KUCIOPOJa.

5. Ilonyuenue, cobupanue U pacro3HaBaHUE BOJIOPO/IA.

6. [IpuroroBneHue pacTBopa ¢ 3aJaHHON MacCOBOH J10J1el pacCTBOPEHHOIO BELIECTBA.

OcCHOBHBIE KJIACCHI HEOPraHUYECKHUX COeTUHEHU I

O6o0menue cBeaeHU 00 OKcHMIax, WX KilaccupUKauh, Ha3BaHUSAX W cBoucTBaX. CrocoObl
MOJTYYEHHS] OKCHUJIOB

OcHoBaHMs, WX KIacCUpUKALMsA, HA3BaHUSA W CBOWCTBA. B3auMoIeHCTBHE C KHCIOTaMH,
KUCTIOTHBIMH OKCHAAMH U coJsiMu. Pa3znoxkeHne HEpacTBOPUMBIX OCHOBaHMHA. CrocoObl TOTy4YeHHS
OCHOBaHMH.

Kucnotsl, ux knaccudukanus u HazBaHus. O0IIMe XMMHUYECKHe CBOMCTBA KUCIO0T. B3aumoseiicteue
KHCIIOT C MeTaUlaMU. DJIEKTPOXMUMHYECKUN psii HANPSHKEHUM MeTaiioB. B3aumojaencTBue KHCIOT C
OKCHUJIaMH METaJUIOB. B3auMoaeicTBME KHUCIOT C OCHOBaHUSIMU — pEakUus HEWTpaau3aluu.

BzaumopeiicTBre KUCIOT C COJISIMHU. HOJ'Iy‘ICHI/IC 6eCKI/ICJ'IOpOI[HBIX H KUCJIOPOACOACPKAIINUX KHUCIIOT.
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Conu, ux xmaccudukaiys U cBoiicTBa. BzaumonelicTBrue coieil ¢ MeTaaiaMu, OCOOCHHOCTH ITUX
peakuuii. BzanmoaencTBue coieit ¢ CoMsaMH.
['eneTnueckue psiabpl MeTaIa M HEMETauIa. ['eHeTH4YecKasi CBsI3b MEXK/ly KJIacCaMHU HEOPTraHUYECKUX
BEILIECTB.
JlabopaTopHbIe ONbITHI
* B3aumoseiicTBie OKCUAa KaiablUs ¢ BOAOK.
* [TomyTHEHHE U3BECTKOBOM BOJBI.
* Peakuust HeUTpanu3anuu.
* [Tonyuenue runpoxcuna Meau(Il) u ero B3anMoaeiicTBie ¢ KUCIOTOA.
* Paznoxxenue rugpokcuaa meau(Il) mpu HarpeBaHum.
¢ B3anMoelcTBIE KUCIIOT C METAJUIAMU.
* B3auMo1eiiCTBHUE KUCIIOT C COJISIMHU.
* O3HaKOMJIEHHE C KOJUIEKIIMEH Ccoeil.
* B3aumopeiicteue cynbdata meau(ll) c xxenezom.
* B3anMoaencTBEe coeil C COISIMHU.
* ['eHeTHYECKAs CBA3b MEXKIY KJIACCAMU HEOPTaHMYECKUX BEIIECTB HA IPUMEPE COEAUHEHUN MEH.
IIpakTuyeckne padboThl

7. Penienue 9KCIICPUMCHTAJIBHBIX 3a/la4d 110 TCME «OCHOBHBIE KJIACChI HCOPTaHNYCCKUX COCIUHEHUI.

Ilepuoaunyeckuii 3aK0H U MepUoOAMYECKas cUcTeMa XUMUYecKux djeMeHToB /I. . MeHnaeseeBa.
CrtpoeHue aToma
EcrtecTBeHnble ceMelcTBAa XHMMHUUECKHX DJIEMEHTOB: IIEJIOYHBICE W IICJIOYHO3EMEIbHBIC METAabl,
raJioreHbl, WHepTHhIE (OmaropogHbie) ra3el.  AMQOTEpHOCTh. AMQOTEpHBIE OKCHUIBI U THUAPOKCHUIBL
KowmmnekcHble com.

Otkpertre 1. Y. MenaeneeBbIM MepUOIUIECKOTO 3aKOHA U CO3/IaHUE UM MEPUOIMUYECKON CUCTEMBI
XUMHUYECKHX DJIEMEHTOB.

AToMbl Kak (hopMa CyIIECTBOBAHHMS XUMHYECKHX 3JIeMEeHTOB. OCHOBHBIE CBEACHUS O CTPOCHUU
aTomMoB. Jloka3zaTenbCcTBa CJIOKHOCTH cTpoeHHs artoMoB. OmbiTel Pezepdopna. [lnanerapHas Mojmenb
CTPOEHHUS aToMa.

CoctaB aTOMHBIX sA€p: TPOTOHBI, HEHUTpoHBI. OTHOCUTENBHAsT aTOMHas Macca. B3auMocBs3b
MOHSATUHN «TIPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS AaTOMHAsI MacCay.

Mukpomup. DnekTpoHbl. CTpoeHHUE 3JIEKTPOHHBIX YPOBHEW aTOMOB XMMUYECKUX 3eMeHTOB 1—20.

[Tonatue o 3aBepIIEHHOM 3JEKTPOHHOM YPOBHE.
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WN3otonbl.  @usmyeckuil  cMbici  cuMmBoauku  Ilepumonnueckoit  cuctembl.  CoBpeMeHHas
(GopMynHUpOBKa NMEPHOAMYECKOrO 3aKOHA. lI3MeHeHus CBOMCTB 3JIEMEHTOB B MEpPHOAAX U TPYHNax Kak
(GYHKIMS CTPOCHUS IEKTPOHHBIX 000JI0YEK ATOMOB.

XapaKTepuCTHUKa IEMEHTA-METAJIa U JIEMEHTa-HEMETAJUIA 110 UX ITOJIOKEHUIO B IEPUOIUYECKON
cucteMe xumuueckux sjaemenToB . . Menaeneena.

JdemoHcTpanuu

Paznuunbie hopMbI TaGIHII TEPHOJUIESCKON CUCTEMBI.

e  MogenupoBaHue NOCTpOEHUs nepuoandeckor cucremsal 1. 1. Menaeneesa.
e Mojeau aTOMOB XMMHUUYECKHX DJICMEHTOB.

e Mojenu aTOMOB 3JIEMEHTOB 1—3-ro nepuoos.

JlaGopaTopHble ONbITHI

* [Tonyuenue aMpoTepHOro rUAPOKCHUIA U UCCIIEIOBAHIE €TO CBOMCTB.

XuMunyeckas cBsizb. OKHCJINTENbHO-BOCCTAHOBUTEIbHbIC PEaAKIIUH
Honnas xumuueckas cBsi3b. lonbl, 00pa3oBaHHbIE aTOMaMH METAJJIOB U HEMETaJIOB. CxeMbl 00pa3oBaHUs
MOHHOM CBSI3U JJIsi OMHAPHBIX coeMHEHHNA. IOHHBIE KpUCTAJUIMYECKUE PEIETKH U (PU3NYECKHE CBOWCTBA
BEIIECTB C 3TUM TUIOM perérok. [TonsaTre o popmynbHON €AMHUIIE BELIECTBA.

KoBasnieHTHass XuMuYeckas CBA3b. OJEKTPOHHBIE U CTPYKTypHble (opMmynbl. Ilonstue o
BajieHTHOCTH. KoBasnieHTHasi HemousipHas cBsi3b. CxeMbl 00pa3oBaHMsI KOBAJIEHTHOM CBS3M JJisi OWHAPHBIX
coeMHEeHUN. MOJIeKyIsIpHbIE U ATOMHBIE KPUCTAJUIMYECKHUE PEIIETKA U CBOWCTBA BELIECTB C ATUM TUIIOM
PELIETOK.

OneKTpOOTpULATENBHOCTD. P anexTpoorpunarensbHocTd. KoBalleHTHas MOJsipHas XUMUYECKas
cBs3b. Jlumomb. CxeMbl 00pa3oBaHUS KOBAJICHTHOW TMOJSPHOM CBSA3W ISl OWHAPHBIX COCAMHCHUI.
MonexyJIIpHbIE M ATOMHBIE KPUCTAJUIMYECKUE PEIIETKU U CBOWCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Mertannuueckass XMMHYECKash CBA3b M MeETAUIMUECKas KpHUcTauiMueckas pemérka. CBolicTBa
BEILECTB C 9TUM TUIIOM peLIETOK. EnnHas npupoaa XUMHUYECKUX CBA3EH.

Crenenp oxucieHns. CpaBHEHUE CTENEHN OKUCIICHHA M BajleHTHOCTH. IIpaBuna pacuéra crenenein
OKHCJIEHU 110 POopMyJIaM XUMUYECKUX COEITMHEHUH.

OKHCANTENBEHO-BOCCTAHOBUTEbHBIE peakuu. OnpeaeneHue CTeNeHed OKUCIEHUS JUIsl 3JIEMEHTOB,
00pa3yIoIIMX BELIeCTBA pa3HbIX KIaccoB. Peakiny HOHHOTO oOMeHa U OKHCIUTEIbHO-BOCCTAaHOBUTENIbHBIE
peakuuu. OKHCIUTENb U BOCCTAHOBMUTEIb, OKUCIEHME U BoccTaHOBiIeHHE. COCTaBIEHHME YpaBHEHMM

OKHCIINTECIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ METOOOM BJICKTPOHHOT'O OanaHca.
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JdemoHcTpanuu
Buneodparments! u cnaiisl «MloHHasE XUMHYECKas CBSI3bY.
Komekuust BemecTB ¢ MFOHHOM XMMHUYECKOH CBSI3bIO.
Mopenyu HOHHBIX KPUCTAIMYECKUX PEIIETOK.
Buneodparments! u cnaiiapl «KoBaneHTHasE XMMUYECKast CBS3bY.
Kosnexnus BemecTB MOJEKYISIPHOIO U aTOMHOTO CTPOEHHS.
Mopenu MOJIEKYJIAPHBIX U AaTOMHBIX KPUCTAIIMYECKUX PEIIETOK.
BuneodparmenTs! u cnaiiapl «MeTanandeckas XUMAYeCKast CBA3bY.
Komnexknnsa «MeTauibl ¥ CIUIaBbD».
B3aumopeiicTBie MHKa ¢ cepoi, COsTHON KuciaoTo, xmopunom meau (II).
['openne maruus.
B3aumoneiicTBre XJIOPHOM U CEPOBOAOPOAHOM BOBI.

JlabopaTopHBIEe ONBITHI

* 13roroBineHue MOAEIH, HIUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOM CBA3H

9 KJIACC
IMoBTOpeHUE U 06001eHNE CBEIEHMIT IO Kypcy 8 kiacca

bunapueie coemunenus. Okcuasl cojeoOpasyoomme u  HecosneoOpasyromme. [ Mapokcuabr:

OCHOBAHUA, aM(I)OTCpHLIe THUAPOKCUABI, KUCIOPOACOACPKAIIUC KUCIIOTHI. CpeI[HI/IC, KHUCJIBIC, OCHOBHLIC H

KOMILIICKCHBIC COJIH.

OO06oOmenrne CcBeIeHUH O XUMHUYECKHX peaknusax. Kimaccuduranus XUMHUYECKHX peakIuil 1o

Pa3TUYHBIM MIPU3HAKAM: COCTABY M YHCITY PEarnpyromuX U 00pa3yroIIuXCcsl BEMECTB, TEIIOBOMY P (HEKTy,

00paTUMOCTH, M3MEHEHUIO CTETeHEH OKHCICHHS SJIEMEHTOB, OOpa3yloLIMX pearupyroliue BelIecTBa,

arp€raTHoOMy COCTOSHHIO pCarupyromux BEICCTB, HCIIOJIb30BAHUIO KAaTAaJIN3aTOpPA.

[lonatue o CKOpPOCTHM XHUMHUYECKOW peakuuu. DakTophl, BIHAIOINIME Ha CKOPOCTb XUMHUYECKHX

pEeaKLMii: TPUPOIa PEArupyOIIUX BEWECTB, UX KOHUEHTPALMS, TEMIIEPATypa, IJIOMaAb COPUKOCHOBEHUS,

Hallnuue KatanusaTopa. Karamnus.

JdemoHcTpanuu
OSHaKOMHeHHe C KOJJICKIIUAMU MECTAJIJIOB U HEMCTAJIJIOB.
O3HaKOMIJICHHME C KOJUIEKIIUSIMH OKCHUJIOB, KUCIJIOT U COJIEH.
3aBUCHUMOCTh CKOPOCTH XUMUYECKON PeaklUy OT MPUPOJIbl PEarupyronux BEIecCTB.
3aBUCHUMOCTh CKOPOCTH XUMUYECKON Peakluy OT KOHIIEHTPALIMKU PEArupyIOIIUX BEIIECTB.
3aBUCHMOCTh CKOPOCTH XHMHUYECKOW peakiMu OT IUIOIIAJd CONPUKOCHOBEHHUS pPEarupyrommx

BEIIECTB ((«KUTISAIIUNA CION»).
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e 3aBUCHUMOCTb CKOPOCTH XMUMUYECKOM peakiuu OT TEMIEpaTyphl pearupyroiumx BEelecTB.
JlabopaTopHBIE ONBITHI

* BzaumozeiicTBre aMmmMuaka u XJ0poBOJOPO/IA.

* Peaknuysi HEUTpaIu3aluu.

» Habmonenue TermoBoro 3¢ dekra peakuuy HeHTpaIu3aiuu.

* BzaumoneiictBue cepHoi KUCIOTHI ¢ okcuoM meau(1l).

* PaznoxeHue nepokcuaa BoJIOpo/ia ¢ MOMOIIBIO KaTanasbl KapTodes.

* 3aBHCHMOCTh CKOPOCTHM XHMHYECKOW peaKIMHM OT MPHUPOABl pEarupyrolldx BelIeCTB Ha MpHUMeEpe
B3aMMOJICHCTBUSl pacTBOPOB THUOCYJb(paTa HATpusi M Xjopuaa Oapus, THOCyiab(dara HATpUs U COJSTHOU
KHUCJIOTBI.

* 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW pEaKLUUU OT MPHUPOJAbI METAIIOB MPU UX B3aUMOJEHCTBUU C
COJISTHOM KUCJIOTOM.

* 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOM peakuud OT HPUPOJbl KUCIOT HpPU HUX B3aUMOACHCTBHM C
HKEIJIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM pEaKLMy OT TEMIIEPATYPBHI.

* 3aBUCHMOCTb CKOPOCTH XUMUYECKOM PEaKIuu OT KOHIICHTPAIIHIH.

* 3aBUCHMOCTb CKOPOCTH XUMUYECKOM peakuu OT IUIOIIA U COMPUKOCHOBEHHUS Pearupyronmx
BELIECTB.

* 3aBUCHMOCTb CKOPOCTU XUMHUYECKOM peakLuu OT KaTaau3aTopa.

XHMMHYeCKHe PeaKMi B PACTBOPAX 3JIEKTPOJIUTOB

[lonstue 00 HIEKTPOIUTUYECKON NUCCOIMALMU. ODJIEKTPOJIUTHI M HEDJIEKTPOJIUTHL. MexaHusm
JUCCOLIMALIUI 3JIEKTPOJIUTOB € PA3IMUHBIM XapaKkTepoM cBsi3u. CTeneHb 3JIEKTPOIUTUYECKOM TUCCOLMALINN.
CubHbIE U clTa0ble 3JEKTPOIUTHI.

OCHOBHBIE TOJIOKEHHUS TEOPUH SJIEKTPOJUTHUECKOW aucconmanuu. Knaccudukamus MOHOB M HMX
cBoiicTBa. KucinoThl, OCHOBaHMS U COJIM KaK 3JEKTPOIUTHI. X KiIaccupuKanus U IUCCOLMALINS.

OOme XMMHUYECKHEe CBOMCTBAa KHUCIOT: M3MEHEHHWE OKPACKH HHIUKATOPOB, B3aMMOJCHCTBHE C
METaJlJIaMU, OKCHJIAMU M THJIPOKCHIAMHU METAJIJIOB M COJSIMHU. MOJIEKYISpHbIE U HOHHbIE (TIOJHBIE U
COKpAIIE€HHbIE) YpaBHEHHS peakivid. XUMUYECKHH CMBICIT COKPALIEHHBIX YPAaBHEHUH. Y CIIOBHS IPOTEKAHUS
peaknui MEXIy IEKTPOJINTAMU 10 KOHIA. P aKTMBHOCTH METaJUIOB.

OOmuMe XMMHYECKHE CBOMCTBA IIEJIOYEH: B3aMMOACHCTBHE C KUCIIOTAMH, OKCHIAMH HEMETAJIOB,
comsimMu. OOIIMe XMMHMYECKHE CBOMCTBa HEPACTBOPUMBIX OCHOBAaHHWI: B3aMMOJEHCTBHE C KHCIIOTAMH,

Pa3JI0KCHUC TP HAaIr'pCBAHUU.
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OO01mue XMMUYECKUEe CBOMCTBA CPEIHUX COJCH: B3aMMOJEHCTBUE C KUCIOTAMHU, IIEII0YaMHU, COJISIMU
U MeTajuiamMu. B3anmoaencTBre KUCHBIX COJIEN CO MIEI0YaMHU.
IM'uaponu3 kak 0OMEHHOE B3aMMOJIEHCTBHE COJIEH ¢ BOJON. [ MAPOIN3 CONM CUIILHOTO OCHOBAHUS U
ciaboii KucnoTel. ['maponus comu c1aboro OCHOBaHUS U CUIIBHOM KHCIOTHL. Bonopoansiii nokaszarens (pH).
CBoiicTBa KHCIIOT, OCHOBaHHI, OKCUIOB U COJIEH B CBETE TEOPUHU IEKTPOIUTUUECKON AUCCOLMAIIII
U TIPEJICTaBICHUN 00 OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKITUSX.
JleMoHCcTpanun
e licnbiTaHue BEMIECTB U MX PACTBOPOB HA 3JIEKTPONPOBOAHOCTD.
e 3aBUCUMOCTb 3JIEKTPOIIPOBOIHOCTH YKCYCHOU KMCIIOThI OT KOHUEHTPALUH.
e J[BM>KEHHE OKpPAILLIEHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIE.
e OrmnpezeneHue XapakTepa cpelibl B pacTBOpax COJIEH.
JlabopaTopHble ONBITHI
¢ luccoumanus ciaalObIX JIEKTPOIUTOB HAa IPUMEPE YKCYCHON KHUCIIOTHI.
* lI3MeHeHNe OKpacKu MHAMKATOPOB B KUCIIOTHOMU CpeEZe.
* Peakuus HelTpanu3anuu pacTBopa IIEIOYH pa3IudYHbIMU KUCIOTaMHU.
* [Tonyuenue ruapokcuaa menu(ll) u ero B3auMoaeicTBHE C Pa3TUIHBIMUA KHCJIOTAMHU.
* BzaumoneiictBre CuibHBIX KHCTOT ¢ okcuaoM meau(lIl).
* B3aumoelcTBUE KUCIOT C METAJIIAMM.
» KauecTBenHas peakuusi Ha KapOOHAT-HOH.
* [lonyuyeHue CTyiHSI KDEMHUEBOM KUCIIOTHI.
» KauecTBeHHas peakus Ha XJIOPUJI- WU CYIb(paT-HOHBI.
* I3MeHeHre OKpacKu MHIUKATOPOB B LIEJIOUHOM cpejie.
* B3auMo1eliCTBHE LIET0YEN C YTIEKUCIBIM I'a30M.
» KauecTBeHHas1 peakius Ha KATUOH aMMOHMS.
* [Tonyuenue ruapokcuna meau(ll) u ero paznoxeHue.
* BzaumoneiictBre kapOOHATOB € KMCIOTAMHU.
* [Tonyuenue runpokcuaa xenesa(Ill).
* B3aumopeiictBue xeinesa ¢ pactBopoM cyibdaTta Meau(Il).
IpakTyeckune padoTbl
1. Pemenuie sSkcriepuMEHTANIBHBIX 3a/1a4 [0 TeMe «DJIEeKTPOIUTHYECKAs! TUCCOLMALINSY.
HemeTtaJibl 1 MX coeJUHEHHSA
CrpoeHne aTroMOB HEMETANIOB M HMX IIOJOKEHUE B IEPUOJUYECKOM cucteme. Psapn
3JIEKTPOOTpULATENBHOCTH. KpHucTaminyeckue pemeéTkd HEMETaIOB — MIpOoCThIX BemecTB. dusnueckue

CBOMCTBA HEMETAJIJIOB. O6HII/I6 XHMHYECKHE CBOMCTBA HEMETAJIJIOB: OKHCIIMTEIIFHBIC K BOCCTAHOBUTEIIHHEIC.
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l'anorensl, cTrpoeHre UX aTOMOB U MOJEKYJd. DuU3HUeCKHEe W XHMHUYECKHE CBOMCTBA T'aJIOTEHOB.
3aKOHOMEPHOCTH WU3MEHEHHS CBOICTB TaJIOTEHOB B 3aBUCHUMOCTH OT UX IOJIOKEHHSI B MEPUOJUUYECKOU
cucteme. HaxoxaeHue rajJoreHoB B IpUpOJIe U UX THodydeHue. buonornueckoe 3HaueHUEe M NpUMEHEHUE
raJIOreHOB.

["anmoreHoBOOPOABI U COOTBETCTBYIOIINE UM KHUCIIOTHI: IIABUKOBAs, COJsTHAs, OPOMOBOJOPOIHAS,
nonoBonopoaHas. ['amorenuasl. KauecTBeHHBIE peakiy Ha TajloreHUI-UOHBI. [IpuMeHeHue coearHeHUun
raJoreHoB.

Oo6mas xapakTepuctuka 31eMeHToB VIA-rpynmsl. Cepa B pupoje U e€ mosydyeHue. AJIoTpOIHbIE
MoIHU(HUKAIINK Cephl U UX CBOMCTBA. XUMUYECKUE CBOMCTBA CEPHI U €€ IPUMECHCHHE.

CepoBoJ10pO/I: CTPOCHUE MOJIEKYJIbI, (PU3MUECKHe U XMMHUECKHUE CBOWMCTBA, MOIyUYCHUE U 3HAUCHHUE.
CepoBogopoanas kuciota. Cynbhuasl 1 ux 3Ha4eHHE. JITIOMHHO(OPHI.

Oxkcun cepri(1V), cepancras kucnota, cyabputsl. KauecTBeHHas peakuus Ha Cyab(PUT-HOH.

Oxcupn cepoi(VI), ceprast kuciota, cyabharel. Kpucrammoruaparsl.

CepHast KuCJIOTa Kak CHIbHBINH dnekTponuT. CBoOHCTBa pa30aBIEHHOW CEPHON KHUCIOTHI Kak
TUNIUYHOM KHUCJIOTHI: B3aUMOJICWCTBHE C MeETalyIlaMH, OCHOBHBIMU U aM(pOTEPHBIMU OKCHAAMH,
OCHOBAHUSIMU U aM(POTEPHBIMHU TUIIPOKCHAAMHU, colisiMu. KaduecTBeHHast peakius Ha Cyab(aT-1uoH.

OOmass XapakTepuCTHKAa JJIEMEHTOB VA-rpynmbl. A30T, CTPOCHHE €ro aroMa | MOJICKYJIHI.
Ou3nyecKue 1 XUMUIECKIE CBOWCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIEC U €ro OMOIOTHYecKas poilb.

AMMUaK, CTpoeHHe MOJEKYJbl U (U3MUECKHe CBOMCTBAa. AMMHayHas BOJa, HAIIATBIPHBIA CIHPT,
TUApaT aMMuaka. J{OHOpHO-aKIENTOpHBIA MeXaHW3M OOpa3oBaHUS CBA3M B KATHOHE aMMOHUSA.
BoccranoBurenbHbie cBoiicTBa ammuaka. Conu aMMOHHS M MX NpuMeHeHue. KauecTBeHHas! peakiusi Ha
KaTHOH aMMOHWUS.

Oxcuapl a30Ta: HECOJIeOOpasyrolIMe W KHUCIOTHBIE. A30THCTasl KHCIOTa W HHUTPUTHL. A30THas
KHUCJIOTa, €€ ToJIydeHue U cBoiicTBa. Hutpatsl.

®docdop, crpoenue aroma u amiorponus. Pochuasl. Dochun. Oxcun docdopa(V) u dochopnas
(oprodocdopnas) kuciora. PocaTsl.

OOmiass xapakTepucTHKa 3JIeMeHTOB I[VA-Tpymmbl: OCOOCHHOCTH CTPOCHHS aTOMOB, MPOCTBIX
BEIIECTB U COCMHEHUIN B 3aBUCUMOCTU OT IOJIOKEHUS SJIEMEHTOB B MEPUOAMYECKOI cUCTeMe. YTIEpO[l.
AnnorponHble Monudukanuu: anmas, rpaduT. AMOPQHBIA yriaepo: caxka, aKTHUBHUPOBAHHBIN YTOJb.
Ancopbuust. Xumuueckue cBoicTBa yriiepoja. Kokcoxumuueckoe MPOU3BOJACTBO M €ro MPOIYKIUS.
Kapounpr.

Oxcup yraepoaa(Il): ctpoenue mosexynsl, moixy4yeHue u cBoiictBa. Okcup yraepoaa(IV): ctpoenue
MOJIEKYJbI, TOJy4yeHHWEe M CBoicTBa. YronpHas kucinora. Coiau YrojabHOW KHCIOTBI: KapOOHAThl H

rupokapOoHaThsl. TexHuueckas U MuIIeBas coja.
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Opranuueckast XUMHUs. YTIEBOIOPOADI.

MertaH, 3TaH U NpomNaH Kak NpenesbHble (HACBIEHHbIE) YIIIEBOAOPOAbl. DTHIIEH U alleTUIEH Kak
HenpeneabHble  (HeHachlleHHble)  yrieBoAoponbl. CTpykTypHble ¢opMynbl  BeullecTB. [ opeHue
yII€BOIOPOAOB. Peakuny aerupupoBanust MpeAeIbHbIX YIIIEBOAOPOOB.

CoupTtel. DTHIOBBIM CHOUPT, €ro NOJy4YeHHE, TPUMEHEHHE U (U3UOJOTHYECKOE JACUCTBHE.
TpéxaTOMHBIN COUPT MIMLEPUH. YKCYCHAsl KMCIIOTa KaK MpeICTaBUTEb KApOOHOBBIX KUCIIOT.

Kpemuuii: ctpoenue aroMa 1 HaxokJieHue B npupojae. Cunuiuasl U cuiaad. CBorcTBa kpemHusa. Okcun
kpemHusA(1V). KpemHueBast kuciora u €€ coiu.

IIpousBoacTBO cTekiia W LeMeHTa. lIpogyknus CWIMKaTHOM IIPOMBINUICHHOCTH: OINTHYECKOE
BOJIOKHO, KepaMmuka, papdop, dpasnc. OnTruueckoe BOJIOKHO.

Hemerannel B npupozpe. @pakiyoHHas MEpPEroHKa >MHJIKOIO BO3JyXa KaK CIOCO0 IOJIydeHHs
KHCIIOpO/a, a30Ta u aproua. [lomyuenue dhocdopa, kpemuus, Xjiopa, noga. IIEKTPOIU3 PACTBOPOB.

[lonyueHnue cepHOM KHUCIOTHI: CBIPHE, XMMHU3M, TEXHOJOTHMYECKass CXEMa, METOJl KHIIAILIETro Cios,
HOPUHIMIBI TEIUNI00OMEHa, MPOTUBOTOKA U HUPKYJAU. OneyMm. [Ipon3BoacTBO aMMHUaKa: ChIpbE, XUMU3M,
TEXHOJIOTMYECKas cXema.

JleMoHCcTpanuu

e Kosnekuus HeMETAIIOB.

e Mopenu KpUCTAIUIMYECKUX PEMIETOK HEMETAIIIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M NPUHLUIBI €70 PabOTHI.

e ['opeHue HeMeTaIOB — MPOCTHIX BELIECTB: cephl, pochopa, IPEeBECHOTO YIIs.
e OO0pa3Lbl raIoreHOB — MPOCTHIX BEILECTB.

e BsaumopnelicTBHE rajIoOr€HOB C METAJUIAMU.

e BriTecHenue xyiopa OpoMOM WM HOJa U3 PACTBOPOB UX COJIEH.

e Kosnekuus npupogHbIX COEAMHEHUH XJI0pa.

e BsaumonelicTBrE cepbl C METANIAMHU.

e TopeHue cepbl B KUCIOPOJE.

o Komnexust cyabQUIHBIX PYI.

e KauecTBeHHas peakiys Ha Cynb()UI-UOH.

e (OOecluBeYMBaHUE OKPAIICHHBIX TKaHEN CEPHUCTBHIM Ia30M.

e BsaumoneicTBUE KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEABIO.

e OOyrnMBaHHE OPraHUYECKUX BEUIECTB KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM.
e Jlunarpamma «CocTaB BO3/IyXay.

e Buneodparments! u cnaiinsl «Ituupu 6azapbi.

e Tlonyuenue, coOupaHue U pacrio3HaBaHUE aMMHAKa.
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e PaznoxeHue 6mxpomaTa aMMOHHUS.

e BsaumonelcTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO.

e ['opeHue 4EPHOTO NOPOXA.

e Pa3yioXeHue HUTpATa KaJlus U TOPEHHUE B HEM JIPEBECHOTO YTOJIbKA.

e OOpa3iel MPUPOIHBIX coeauHeHui dhocdopa.

e ['openue docdopa Ha BO3IyXe U B KUCIOPOJIE.

e [lomydenne Gemoro dochopa v HCTIBITAHUE €TI0 CBOWCTB.

o Komrekmus «O0pa3iibl MPUPOIHBIX COSTUHEHUHN YIIEPOIa.

e [loptper H. JI. 3enunckoro. Iloriomenue pacTBOPEHHBIX BEMIECTB WM Ta30B aKTUBUPOBAHHBIM
YIJIEM.

e  YCTpOHCTBO MPOTUBOrasa.

e Mojenu MOJIEKY] METaHa, 3TaHa, STUJICHA U alleTUJICHA.

e BzaummojeiicTBue 3THIIEHAa ¢ OPOMHOM BOJOW U PACTBOPOM NEpMaHraHaTa Kajusl.

e OOue XuMU4eCKHe CBOMCTBA KUCJIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBeHHas peakuysi HA MHOTOATOMHBIE CIIUPTHI.

o Komnekmus «O0pa3ibl IPUPOIHBIX COSTUHEHUH KPEMHUS.

e  Komtekius cTekiia, KepaMUKH, LIEMEHTa U U3 U3 HUX.

e Kosnekuus NpoayKIuu CUINKATHON MPOMBIIUIEHHOCTH.

e Bugeodpparments! u crnaiiapl «IIpon3BoACTBO CTEKIIA U IEMEHTaY.

e Komnexuus «IIpuponHbie coeMHEHNSI HEMETAIIIOBY.

e Buneodparmentsl u cnaiiiapl «PpakiMoHHAast IEPEroHKa )KUKOTO BO3TYXay.

e Buneodparments! u cnaiinel «llomydyenue Boopoia, KUCIOPOAa U TalOTEHOB IEKTPOIUTHIECKUM
croco0oM».

e Mogenu annapaToB 1Js IPOU3BOACTBA CEPHON KUCIIOTHI.

e Mopaenb KUIALIETO CIIOS.

e Mopenb KOJIOHHBI CUHTE3a aMMHaKa.

e Bugeodpparments! u cnaiiapl «[Ipou3BoACTBO CEpHON KUCIOTHI.

e Bugaeodpparments! u cnaiiasl «IIpon3BoacTBO aMMHaKay.

o Komnexkuus «CoIpb€ ISl OTYYEHHUS CEPHONU KUCTIOTHD».

JlaGopaTopHbie ONbITHI
* Pacrio3HaBaHuWe raJoOreHu/1-uOHOB.
» KauecTBeHHbIE peakluy Ha Cylb(aT-HOHBI.

» KauecTtBeHHas pCaKknus Ha KaTUOH aMMOHUS.



25

* XMMUYECKHE CBOMCTBA a30THOW KUCJIOTBI, KaK 3JIEKTPOJIUTA.

» KauecTBeHHble peakuuu Ha GochaT-HuoH.

* [lonydeHne u cBOKCTBA YIOJBHON KHCIIOTHI.

» KauecTBenHas peakuusi Ha KapOOHAT-HOH.

* [IponyckaHue yriieKuciIoro ra3a uepes3 pacTBOp CHIIMKATa HATPHUs.
IpakTnyeckue padoTbl

2. I3yyeHue CBOMCTB COJSIHOW KUCIIOTHI.

3. M3ydeHue CBOMCTB CEpHON KUCIIOTHI.

4. IlomyuyeHne aMmMuaKa ¥ U3y4eHUE €r0 CBOMCTB.

5. HOJIy‘ICHI/Ie YIJICKUCJIOro ra3a. KauecTtBeHHas pCaKuus Ha Kap60HaT-I/IOHLI.

MeTtannbl M X cOeJUHEHUS

IlosnoxeHne MeTauioB B IEPUOAUYECKOM cHUCTeME XMMHYecKux dieMeHToB JI. 1. MeHnneneesa,
CTPOEHHE aTOMOB M KPHUCTAJUIOB METAJJIOB. MeTajulMueckas CBSA3b M MeTajuIMdecKass KpUCTaJIndecKast
peméTka. PU3NUECKHe CBONCTBA METAJUIOB: 3JIEKTPO- M TEIUIONPOBOAHOCTb, OTpaXkarollas CIOCOOHOCTb,
IUIACTUYHOCTh. YEPHBIE U IBETHBIE METAJLIIBI.

MerTaiabl Kak BOCCTAaHOBUTENU. DJIEKTPOXUMUYECKHUH psii HanpshkeHUi. B3anMopaeiicTBre MeTaios ¢
HEMETaJlJIaMH, OKCHAAMH, KUCIOTAMHU, COISIMU. AJTFOMUHOTEPMHUSL.

OOmas xapakTepucTHKa 3JeMeHTOB IA-rpymnmbl. OKCHUIBl U THAPOKCHUIBI LIEIOYHBIX METaJUIOB, MX
MOJIy4YeHHUe, CBOMCTBA, MpUMeHeHne. BakHelye cony meIoYyHbIX METaJIOB, UX 3HAY€HHE B MPHUPOJAE U
YKU3HU YEJIOBEKa.

OObmas xapaktepuctuka 31aeMeHTOB IIA-rpynmbl. OKCHABI M THAPOKCHABI IIEIOYHO3EMENIbHBIX
METAJIJIOB, UX MOJyYEHHUE, CBOMCTBA U IPUMEHEHHE. BaxkHelIne coM M1EI0YHO3EMENBHBIX METAUIOB, X
3Ha4YeHUE B IPUPOJIE U KU3HU yestoBeka. KapOoHaThl U ruapokapOOHATh! KaJIbLUS.

Bpemennas u noctosiHHast kECTKOCTb BOJbL. CriocoObl ycTpaHEeHHUs] BpeMEHHOM »k€cTkocTu. CrocoObl
YCTPaHEHHUs IIOCTOSIHHOM KECTKOCTH.

CoenuHeHHs aMOMUHMA B Hpupoae. XUMHUECKHE CBOMcTBAa amoMHHUSA. OCOOCHHOCTH OKCHAA H
THJIPOKCHA ATIOMUHUS KaK aM(pOTEPHBIX coelMHEHUN. BaxkHeiue conn antoMuHus (XJI0pHL, cyabgar).

OcobeHHOCTH CTpOCHHS atoMa xenesa. JKeme3o B mpupoze. Bakueimme pyasr kenesa. [lomydenue
gyyryHa u ctand. Oxcunbl u ruppokcuasl skeneza(ll) u (III). Comm xeneza(ll) u (III). O6napyxeHue
KaTHOHOB e€Jle3a B pacTBOpE. 3HAUEHHUE COEIMHEHU JKee3a.

Koppo3us razoBas (xuMudeckas) 1 3JIEKTpOXUMHUYECKast. 3alluTa METAJUIOB OT KOPpO3UU. MeTabl B

npupone. llonstue o wmertamnypruu. Y€pHas ©  I1BETHas METaJULyprus. [Mupomerannmyprus,
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THIPOMETAIUTYPI U, dJIeKTpoMeTauTyprus. Jlomennslii npouecc. [lepepaboTka uyryHa B cTajb. DIEKTPOIU3

pacIiliiaBOB.

JleMoHCcTpanun

B3anmoneiicTBre HaTpUsl, TUTUSA U KaJIbIUS C BOAOM.

I'opeHune HaTpus, MarHus 1 Keje3a B KUCIOPO/IE.

Benpiiika TepMUTHON CMECH.

B3auMmopeiicTBue cMecH MOPOLIKOB CEPhI U KeJe3a, IUHKA U CEPBI.

B3aunMopeiicTBre antOMUHUS C KUCIOTAMHU, LIEI0YaMU U BOAOM.

B3auMogeiicTBue xene3a u Meu ¢ XJIOpOM.

B3anmopeiictBue MeaM ¢ KOHLEHTPUPOBAHHOM CEPHOM KUCIOTOM M a30THOM KHUCIIOTOH
(pa30aBIeHHOM U KOHIICHTPUPOBAHHOM).

Okpacka I1aMeHu COeIMHEHUAMM ILEJTOYHbIX METAJIJIOB.

Okpacka IIaMeHu COEIMHEHUAMM 1IEeJI0YHO3EMEIBHBIX METAJIOB.

I"amenuie u3BecTH BOJOM.

ITosryyenue kE€CTKOM BOJBI B3aMMOJECUCTBUEM YIVICKUCIIOTO I'a3a ¢ U3BECTKOBOM BOJIOM.
YcTpaHeHrne BpeMeHHOM )KECTKOCTH KUTISTYCHUEM U T00aBICHHEM COJIBL.

YcrpaHeHne MOCTOSHHOMN JKECTKOCTH I00aBICHUEM COJIbI.

VoHUTHI ¥ IPUHIIKI UX eUCTBUS (BUAEO(DpPArMeHt).

Kosmmekuus npupoaHbIX COETUHEHUN alTFOMUHUS.

BuneodparmenTst u ciaiiasl «OKCHT A TIOMUHUS ¥ €T0 MOAU(PUKAIIAN.

[Tony4yenne am(oTepHOro THAPOKCHIA AITFOMUHUS U UCCIICIOBAaHHUE €r0 CBOMCTB.
Komnekuusa «XUMU4YECKUE UCTOYHUKH TOKA.

Pe3ynbraTthl JUIMTENBHOIO JKCIIEPUMEHTA 110 U3YYEHUI0 KOPPO3UHM CTAJBHBIX M3ICIMM B
3aBUCUMOCTHU OT YCJIOBHM IPOLIECCOB.

Boccranosnenue menu u3 okcuaa meau(ll) Bogopoaom.

Buneopparments! u cnaiiap! «I[[pou3BoACTBO UyryHa U CTAIN».

BuneogpparmenTs! u crnaiasl «3nenus U3 4yryHa u cTajam.

BuneodpparmenTs! u ciaiiasl «IIpou3BoICTBO aITFOMUHUSI.

JlabopaTopHBbIE ONBITHI

* BzanmoeiicTBue xenesa ¢ pactBopom cynbdata meau(ll).

* [TostyueHune U3BECTKOBOU BOJIbI U OIBITHI C HEM.

* [Tonyuenue rugpokcuaos xenesza(ll) u (III).

» KauecTBeHHEIC PCaKM Ha KaTUOHBI KCJIC3a.
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IIpakTH4eckne padboThI
6. XKEcTKOoCTh BO/IBI U CLIOCOOBI €€ yCTpaHEHUS.

7. Pemienne SKCIICPUMCHTAJIBHBIX 3aJia4 110 TEME «MeTabD.

XuMud 4 OKpy KawLas cpeaa

Crpoenue 3emuu: sapo, MaHTHs, 3eMHas Kopa, nutocdepa, ruapochepa, armochepa. XuMUUECKUN
coctaB 3emun. ['opHbie mopoibl. Munepansl. Pynbl. Ocanounbie ropHbie mopoasl. [lone3nbie nckonaemsie.

HcTouHNKN XMMHYECKOTO 3arpsi3HEHHs OKpYsKaromieil cpesbl. [1100aibHbIe HKOIOTHYECKHEe TPOOIEMBI
YelIOBEYeCTBA: HApYIIEHUE OMOTCOXMMHUYECKHX KpPYrOBOPOTOB XUMHUYECKUX DJIEMEHTOB, IOTEIUICHUE
KIIUMaTa, KUCIOTHBIC MOXKIU U Ap. O30HOBbBIE ABIPHl. MEXITyHAPOIHOE COTPYIHHUUECTBO B 00JIACTH OXpaHbI
OKPY’KaroIleH cpesibl OT XMMUYECKOTO 3arpsI3HEHUS. «3eNIE€Hast XUMHUSD.

JleMoHCcTpanuu

e BuneodparmenTs u ciaiasl «CTpoeHne 3eMiin U €€ XUMUYECKUN COCTaB.

e Komiekuusi MUHEpAIOB U TOPHBIX MOPOI.

o Komnekuus «Pyabl MeTamaoBy.

e BuneodparmenTs! u cnaiinpl «I 1006anbHbIE 3KOJOTHYECKUE TPOOIEMBI YEIOBEUECTBAY.

e BuneodparMeHThI U CIAMIBI O CTETIEHN YKOJIOTUYECKON YUCTOTHI TOBApA.

JlabopaTopHble ONBITHI
* l3ydenue rpanura.

° HSy‘-ICHI/IC MapKHUPOBOK PA3JIMYHBIX BUAOB IMMPOMBIINIJICHHBIX U ITPOAOBOJIbLCTBCHHBIX TOBAPOB.

O06o0meHne 3HAHUH 0 XMMHHU KyPca OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocyAapcTBEHHOMY 3K3aMeHY
CtpoeHue aToMa B COOTBETCTBUU C IOJIOKEHHEM XMMUYECKOTO 3JIEMEHTA B IIEPUOAMUECKON CHUCTEME.
CrpoeHue BellecTBAa: XUMHUECKash CBS3b M KpUCTAJUIMYECKass pemérka. 3aBUCHUMOCTb CBOMCTB
00pa30BaHHBIX dJIEMEHTAMH TIPOCTHIX BEIHIECTB (METAJJIOB, HEMETA/UIOB, OJaropoJHBIX Ta30B) OT
IIOJIOKECHUA DJIEMCHTOB B HGpHOI[H‘-ICCKOfI cucrteme. Tumosorus HCOPraHMYCCKUX BCILICCTB, Pa3JACIICHUEC UX
Ha KJ1acchl ¥ rpynsl. [Ipencrasurenu.
[lpuzHaky M yclIoBHA NPOTEKaHHUS XUMHUYECKHUX peaknuid. THUMOoNorus XMMHUYECKHX peakuuil Mo
pa3NnUYHbIM Npu3HaKaM. Peakiiuy noHHOTO 0OMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.
XYUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTepHblE XMMHUYECKHE CBOWMCTBA COJIe00pa3yroInux

OKCHJIOB, THIPOKCHIOB (OCHOBAaHUMN, KUCIOPOICOAEPKAIIMX KUCIOT M aM(OTEPHBIX THIPOKCHUIOB), COJICH.
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Ka.neﬂzlapﬂo = TEMATHYICCKOC IIJIAHUPOBAHUE

8 KIIACC

(3 u B Hexemo, Bcero 105 4, u3 HUX 8 U — pe3epBHOE BPEMSI)

Houep OcHOBHOe coJep:kaHue XapakTepuCTHKA OCHOBHBIX BUI0B J1eSITEJIbHOCTH
YpoOKa Tema ypoka
ypoka y4yamuxcs (Ha ypoBHe y4eOHBIX AeiicTBHI)
n/n
HavajibHble OHATHS U 3aKOHbI XUMHH (26 1)
1 [IpenmeT xumumu. Tena u BemecTBa. CBONMCTBA BENIECTB. JTAJIOHHBIE Obvsacuamsp, 4dTO TPEAMETOM  HU3YYCHHUS  XUMHUU
Poisib xumun dusnyeckre  CBOWCTBA  BEIIECTB.  MaTepHaisl | SBISIOTCS BEIIECTBA, MX CBOMCTBA U MPEBPAIICHUS.
B JKU3HH YE€JIOBEKa U MaTepuajioBeieHne. XuMUYeckue sipieHus. Poib Pasznuuamys Tena u BemecTna, BEMECTBA U MATEPUAIIBIL.
XUMHM B JKM3HM  COBPEMEHHOro  OOIIecTBa. Yemanaenusamo MPUYUHHO-CJIEICTBEHHBIE CBSI3U
OtHomIeHHEe O0O0IIecCTBa K XUMHH: XeMOQUIUS U | MEXKIY CBOMCTBAMH BEIIECTB U UX MPUMCHEHHUEM.
xeMo(hoousi. Xapaxmepuzosams TONOXKUTENBHYIO U OTPULIATEIIBHYIO
demoncrpanuu. Komiekuus MatepuanoB U POJIb XUMHUU B KU3HU COBPEMEHHOT'O 00IIIeCTBa.
W3ACeIUN U3 HUX. Apeymenmuposams CBOIO MO3UIUI0 IO OTHOIICHUIO
Jladopatopubie onbIThl. 1. O3HakoMieHHe | K XxeMohuIuu U Xxemodooun
C KOJIJIEKLMeH J1abopaTOPHON MOCY/IbI
2 Meroasl  u3ydenus | Meroasl U3y4YEHUS XUMHUH. Habmonenue. | Xapakmepusoseams OCHOBHBIE METO/BI HA3y4ECHUS
XUMUHU DKCIIEPUMEHT MopenupoBaHue. Mopenu | eCTeCTBEHHO-HAYYHBIX AUCITUTUIHH.
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MarepuaibHble  (BEIIECTBEHHbIE) U  3HAKOBBIC
(CUMBOJIEHBIC).

JemoHcTpamuu. Mojenu, UCIoJib3yeMble Ha ypOKax
¢busuku, Ouonoruu u reorpaduu.  OOBEMHBIE U
IapPOCTEPIKHEBBIE MOJICNIA HEKOTOPBIX XUMHUYECKHX

BeleCTB. Mozeny KpUCTAIIINYECKUX PEIIETOK

Ilpugodums NpuUMepbl MaTEPUAITLHBIX U 3HAKOBBIX, HIIH
CUMBOJIIbHBIX, MOJIEJICH, UCTIONB3YEMBIX Ha YpOKax (PU3UKH,
OuoJsioruu U reorpadum.

Cobupamb 00BEMHBIE U MIAPOCTEPIKHEBBIE MOJICIIH

HCKOTOPBIX XUMHNYCCKUX BCUICCTB

ArperaTHble

COCTOsIHHA BCUICCTB

l'azel. JKuakoctu. TBEpabie BeniecTtBa. B3anmubie

NepexXoabl BCIICCTBA us3 OJJHOI'O arperaTHoro

COCTOSIHUSI B Jpyroe: BO3TOHKa (cyOnmumarusi)

JIecyOonuManusi, — KOHICHCAUUsT W HCHAapeHUe,
KPUCTAILTM3ALHS U TUIABJICHHUE.
JleMOHCTpau. CoOupanue npubopa s

MOJYyYEHHs] Ta3a M MPOBEPKA €ro TepMETUYHOCTH.
Bosronka cyxoro npaa, uojxa wuiud HadTadMHAa.
ArperaTHble COCTOSIHUS BOJBI.

ONBITHI. 2.

JlabopaTopHbie [TpoBepka

repMETHYHOCTH MTPUOOpa /I MOTYIESHHUS Ta30B

Paznuwamo TPpHU arp€raTHbIX COCTOAHUA BCUICCTBA.

Yemanasnusams B3aMMOCB3b MCKOY arperaTHbIMU

COCTOSIHUSIMU Ha OCHOBE B3aMMHBIX I1€PEX0/I0B BEIIECTBA.
Hnnrocmpuposams ~ B3auMHBIE ~ TIEPEXOIbl  BEIECTB
pUMepaMu.

Habniooams XuMU4eCKU dKCIIEPUMEHT U Oelamb BBIBOJIBI

HAa OCHOBE HAOJIIOICHUN




30

Ilpakmuueckas

paboma 1

HpaBHna TEXHHUKHU OE30MacHOCTU U HCKOTOPBIC BUJbL

paboT B XUMHUYECKOH TabopaTopuu (KaOMHETe XMMUN)

Pabomampw c 1a00paTOPHBIM 00opyaoBaHUEM

Y HarpeBaTeJIbHBIMU ~ TPUOOpaMH B COOTBETCTBHH
C MpaBUJIAMHU TEXHUKH O€30MaCHOCTH.

Boinoansime mpocTeiiline MaHUMYISAIAA C Ja00paTOPHBIM
o0opy/IoBaHUEM: c

1a00paTOpPHBIM ITAaTUBOM,

CO CIIUPTOBKOM

Jlomawnuti

IKCnepumenm

Hab6nronenue 3a ropsieii cBeuoit

Buvinonnusams 6e30macHbIe B IOMANTHUX YCIOBHUSX
AKCIIEPUMEHTEHI, IPOBOJIUTH HAOTIOACHHUS 33 TOPSIICH
CBEUOM.
Ogopmrams  OoT4€T O  TWpoACTaHHOW  pabore ¢
UCIIOJIB30BAHUEM PYCCKOro (POJHOT0) S3bIKa M SI3bIKA

XHUMHHN

dusuueckue
SIBJICHUS — KaK
OCHOBA pa3/iesIeHUs

cMecel B XUMUH

Ou3nyeckue sABIcHUI. YucThie B€IIECTBA W CMECCH.

I'omorennele u rereporeHHele cMecn. (Cmecu

razoo0Opasuble, kuakue W  TBEpABIE. CrocoOBI

pa3feneHus CMecei: MEeperoHka, WM JAUCTHIUISAINA,
OoTCcTanBaHue, (UIBTPOBAHUE, KPHUCTAJUIM3AIMS WIH
BhImapuBanue. Xpomartorpadus. IlpumeHeHue >3THX
croco0oB  pasneneHuss cmecedl B 1a00opaTOpHOI
NPaKTUKE, Ha IPOU3BOJICTBE U B OBITY.

JdemoHcTpauuu. Paznenenue

JIBYX

HCCMCIIMBAIOIIUXCA )KHHKOCTCﬁ C IIOMOIIIBIO

Paznuuams dusmdyeckue M XUMUYECKHE SIBIICHUS, YHCTHIC
BCIIIECTBA M CMECH.

Knaccugpuyuposamo cmecu.

Ilpusooums TnipuMepsl CMeced, UMEIOIIUX PA3JIUIHOE
arperaTHoOe COCTOSIHUE.

Yemanaenuseams TPUUUHHO-CIECTBEHHBIE CBA3U MEXKITY
buznIeCcKUMHU CBOIicTBaMU KOMIIOHEHTOB cMecH
U CIIOCO0AMU UX pa3JICIICHHUS.

Paznuyams  cnocoObl pa3fiesieHus cMmeced, onucvigams

" oxapakmepu3zoeblednb UX IIPAKTUICCKOC 3HAYCHUC
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JEJINTEIILHOW BOPOHKH. JlucTUmisTop U ero padora.

YcraHnoBka ans  ¢(uibTpoBaHus M e€  pabora.

YcranoBka i BblmapuBaHus W e€  pabora.

Konnexknuss ObITOBBIX TpHOOPOB 171 (GUIBTPOBAHUS

BOo3ayxa.  Pasnenenme  Kpacsmiero — BeIECTBA
doMacTepa ¢ TIOMONIIBID  MeToJa  OyMa)KHOM
xpoMarorpadum.

JlaGopaTopHble  ONBITHI. 3. O3HakomIIeHUE
C MHHEpaJIaMH, 00pa3yromuMn TPaHHT.

4. IlpuroToBiieHHE TETEPOrEeHHOM CMECH MOPOIIKOB

CCPHI C KCJIC30M U UX PA3ACIICHUC

Ilpakmuueckas
paboma 3 (ananoe
pabomul «Ouucmka

NOBAPEHHOU CONUY)

AHaIIN3 TOYBEI

Pabomamp c 1a0b0paTOpHBIM 00opynoBaHUEM
U HarpeBaTeJIbHBIMA ~ TpUOOpaMH B~ COOTBETCTBHH
C TpaBUJIAMU TEXHUKU OE€30MaCHOCTH.

Buinoanusame npocTenIme MPUEMBI oOpareHus

¢ 1abopaTopHBIM 00OPYIOBAHUEM: BOPOHKOH, (GUIBTPOM
U CIIUPTOBKOM.
Habniooams 3a cBOWCTBaMU BEILIECTB W MPEBPAICHUSMH,

MPOUCXOAAIINMH C BCIICCTBAMMU.

Onucviéamb ~XUMHYECKHH JKCIEPHUMEHT C IIOMOILBIO
pyccKoro (poAHOro) sI3bIKa U SI3bIKA XUMUH.
[lenamb  BBIBOABI 110  pe3yiabTaTaM  IPOBEAEHHOIO
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9KCIIEPUMEHTA
7-8 ATomMHO- XUMHYECKHE DJIEMEHTBl. ATOMBI M MOJEKYJIbL | OObicHAmMb, 4TO TAKOE XUMUUYECKHUI DJIEMEHT, aTOM,
MOJIEKYJIIPHOE IIpocteie M cloXkHBIE BellecTBa. AJUIOTPONHS Ha | MOJEKYJIA, aJUIOTPOIIMS, HOH.
YYEHHE. npuMepe Kucinopoga. OCHOBHBIE MOJIOKEHUSI aTOMHO- | Pa3iuyamsb IPOCThIE U CIIOXKHBIE BEIIECTBA, BELIECTBA
XUMU4eCKHue MOJIEKYJISIPHOTO yUYEHHUSL. Honsl. BemecTBa | MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSL.
JJIEMEHTHI MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHMS. Ycmanasnueams IPUUNHHO-CIIEICTBEHHBIE CBA3H MEKAY
JleMoOHCTpaLuH. Mopenu AJUIOTPOITHBIX | COCTABOM MOJIEKYJI U CBOMCTBAMM AJZIOTPOITHBIX
MouduKanuii yriepoaa u cepsl. [lonydenue ozoHa MoOU(UKAINI KHCIOPOAa.
Dopmynuposams OCHOBHBIE ITOJIOKEHHSI aTOMHO-
MOJIEKYJISIPHOTO YYCHHUSI
9-10 | 3Haku XHMMHYECKHUX | 3HAKU (cMMBOJIBI) XUMHUYECKUX  JJIEMEHTOB. | Ha3vieams U 3anucvléams 3HAKU XUMUUYECKUX 3JIEMEHTOB.

2JIEMEHTOB.
[Tepuonuueckas
Ta0IHIA
XUMHYECKHX
snemento J[. W.

Menneneena.

Nudopmanus, KOTOPYIO HECYT 3HAaKd XMMHUYECKHX

DJICMCHTOB. ITHUMOJIOTHS Ha3BaHHI HEKOTOPBIX

XUMUYECKHX 2dyieMeHToB. [lepuoanueckast Tabiuia
xumuueckux snementoB JI. M. MeHnjaeneesa:
KOPOTKONEPUOAHBIM U JUIMHHOIIEPUOAHBIA BapUAHTBHI.
MoOoYHas

[lepuogst wu I'maBHass wu

TPYIIIBL.
noArpymnmel, uin A- u b-rpynmel. OTHOCUTEIBHAS
aToMHas Macca.

Jlemoncrpanun. Iloprpersr M. 5. Bepuennyca u 1.
n. Mennaeneena. Koportkonepuoausrit "

JUTUHHOTICPUOTHBIN BapUaHThI MePUOTUYECKON

Xapaxmepuzoeams MTHPOPMAIUIO, KOTOPYIO HECYT 3HAKH
XUMUYECKUX IJIEMEHTOB.

Onucvleams CTPYKTYPY TIEPUOIUUECKOM TaOTUIIBI
xuMuueckux anemenToB .. Menaeneena.

Obvsacuamo 3TUMOJIOTUYECKHUE Havasa
XUMUYECKHUX DJIEMEHTOB M UX OTJIEJBbHBIX TPYIIIL.
Paznuuamo

BapUaHTHI iepuoandeckoi cucremsl J. M. Menneneesa

Ha3BaHUU

KOPOTKONEPUOAHBIA H  JJIMHHOIEPHUOIHBIN
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cucremsl Jl. 1. Menaeneesa

11—13 | Xumnueckue Xumnueckue ¢opmynsl. Manekcsl u kodhduiuentsl. | Omobpasxcams COCTAaB BEIIECTB C MOMOILIbI0 XUMHUECKUX
(bopMmyIbl OTtHocuTenbHass MoOJEKy/lsgpHass Macca. Maccosas | popmyi.
JOJsl  XMMHMYECKOro 3JeMEHTa B  COeAMHEHUH. | Paznuuame MHIEKCH U KO3()OUIIUEHTSHI.
HNudopmarus, KOTOpYIO HECYT Xumuueckue popmynsl | Haxooums  OTHOCUTEIBHYIO  MOJIEKYJISPHYIO  Maccy
BEIIECTBA U MAaCCOBYIO JOJK XMMHYECKOIO 3JIEMEHTA B
COEJMHECHUHU.
Tpancruposamo UH(pOpMaLHIo, KOTOPYIO HECYT
XUMHUYECKHEe (PopMyIIbl
14—15 | BaneHtHOCTb BanentHocts. CTpykTypHas gopmyna. Xumudeckue | O6viacHams, 9T0 TAKOE BaJICHTHOCTb.

JJEMEHTBl ¢ IIOCTOSHHOM M IIEPEMEHHOM
BaJICHTHOCTHIO. BbiBoA dopmynbl coeauHeHHs 10
BAJICHTHOCTH. Onpenenenve BAJICHTHOCTH
XUMHUYECKOTO JJIeMeHTa 1o (QopMylie BeIIeCTBa.
CocraBiecHHEe Ha3BaHUM COCIMHCHMI, COCTOSIINUX H3
JIBYX XHMHYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
COCTaBa BEILECTB.

Hemoncrpanuu. KoHcTpynpoBanue

IaPOCTEPHKHEBBIX MOJIENIEN MOJIEKYII

Ilonumams OTpakeHUE NOPSAAKA COCOUHEHUS AaTOMOB
B MOJIEKYJIaX BEILECTB IOCPEACTBOM CTPYKTYPHBIX (OpMYI.

Ymemo COEIUHEHUN

bopMyJTBI

10 BA&JICHTHOCTH U onpedeﬂﬂmb BaJICHTHOCTH JJIEMCHTA

cocmaenisinis

1o ¢popMyIie ero COeTMHEHHS
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16-17 | Xumnueckue XUMUYECKUE peakiuu. PeareHTbl W NPOAYKTHI | Xapakmepu306amb XUMUYECKYIO PEAKIIUIO U €€
peakiuu peakiuu. [Ipu3HaKu XUMHUYECKUX pEeaKIUil. YCIOBUS | yHACTHUKOB (peareHThl U MPOAYKThI PEAKIIIH).
UX TNpOTeKaHus U npekpauieHus. Peakumu ropenus. | Onucvigams NPU3HAKU U YCIOBUS TEUEHUS XUMUYECKHUX
TennoBoit »ddekr peaknuu. DK30TEPMUUYECKUE U | PEAKITHH.
SHAOTEPMHUUYECKUE PEAKIIIH. Paznuuams  dK30TepMUYECKME M DHJIOTEPMHUYECKHUE
JemoncTpanun. Amnmnapatr Kwunna. Pasznoxkenue | peakiuu.
Oouxpomara ammoHus. ['openue cepbl U MarHueBod | CoomHocums pPEaKUUU TOPEHUS U IK30TEPMUUYECKUE
JICHTBHI. peakiuu.
Jlabopatopubie onbIThl. 5. BzaumopelictBue | Habarodams U onuceviéams XUMUYECKUM SKCIEPUMEHT C
pacTBOpPOB XJIOpHUJIAa HATpusi W HOAWAA Kalus C | IOMOIUIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUU
pactBopoM  HHUTparta cepeOpa. 6. Ilomydenue
runpokcuaa meau(Il) u ero B3aumoeicTBIE C CEPHOI
KUCIOTOW. 7. B3auMmopelcTBue pacTBOpa COIBI C
KHCJIOTOU
18—20 | Xumuueckue 3aKOH COXpaHEHMs MacChl BEIIECTB. XHUMHUYECKHE | Popmynuposams 3aKOH COXPAHEHHS MACChl BEIIECTB.
ypaBHEHUS ypaBHeHus1. CocTaBlieHHe XUMHUYECKUX YypaBHeHUU. | Cocmasnsms Ha €0 OCHOBE XUMHUECKUE YPAaBHEHUS.

Nudopmanusi,  KOTOpYIO  HECET  XMMHUYECKOE

YpaBHEHHE.
JemoncTpanumn. [loprperst M. B. JlomoHnocoBa u A.

JI.  JlaByasse. ['openmue OnbITHI,

docdopa.

WUTIOCTPUPYIOIIME  3aKOH  COXpPaHEHUS  MacChl

BCIICCTB.

Tpancruposams uHGOPMAIHIO, KOTOPYIO HECYT
XMMHYECKHE YPABHEHUS.
DKCIEepUMEHTAIIBHO H0O0meepi#coams CIpaBeITUBOCTh

3aKOHa COXPaHCHUA MaCChl BEIICCTB
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JlabopaTopuble onbIThl. 8. IIpoBepka 3akoHa
COXpaHEHMsI ~ Macchl  BEUIECTB  Ha  MpUMEpe
B3aUMOJICHCTBUS IENOUYM U KUCIOTHL. 9. IIpoBepka
3aKOHAa COXPAHEGHHMsS MAacChl BEIIECTB Ha MpUMEpe

B3auMO/IeicTBUS mEnoun U comu xkee3a(Ill)

21—23 | Tunsl XUMHUYECKHUX Knaccudukanuss XuMUYECKUX peakiuii o cocTaBy W | Knaccuguyuposams XUMHUYECKHE PEAKIIMH TIO0 TMPU3HAKY
peakuuin YUCJIy PEareHTOB M NPOAYKTOB. THUIBI XMMHUYECKHMX | UHACIA U COCTABA PEAr€HTOB U MPOIAYKTOB.
peakuuii. Peakuum  coequHeHMs,  pas3ioXeHUs, | Xapakmepu3zoeams PpoOJib KaTaau3aTopa B IPOTEKAHUU
3ameneHust 1 oomeHa. KaranuzaTopsl. XUMUYECKON PEeaKLUu.
JemoncTpanuu. [openue docdopa, pactBopenue | Habnrooams W onucelgams XUMHUYECKUN HKCIEPUMEHT
OpOAyKTa TOpPEHHS B BOJAE U  HCCIEIOBAHHE | C MOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA U A3bIKA XUMUU
MIOJIyYEHHOTO pacTBOpa JIakMycoM. BzaumopeiicTue
COJISTHOM KHCIIOTBI ¢ HMHKOM. llonydenne runpokcnia
meau(Il) u ero pasnoxkeHue nmpu HarpeBaHUU.
JlaGopaTopubie onbiThl. 10. Paznoxenne nepokcuaa
BOJIOPOJIa C mMOMOIIbI okcuaa Mapranua(lV).
11. 3amenienue xene30M MeIM B MEJTHOM KyIIOpOCe
24-25 | IloBTOpeHue TectupoBanue, penieHue 3a1a4 1 BbITIOJIHEHUE

1 00001IIeHrE TEMBI.

IloaroroBka k
KOHTPOJIBHOU

pabote

YIPA)KHEHHUH 110 TEME
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26 Koumponvnas paboma I no teme «HadalbHbIC TOHATUS U 3aKOHBI XHMHH))
Ba:kneiinue npeacraBuTe/in Heopranndeckux BemecTs. KosimuecrBeHHble OTHOLIEHUS B XUMHU (24 4)

27 Bosayx u ero coctaB | CocraB Bo3myxa. [lousitue 06 00beMHOi#t 1oste (¢) Xapaxmepuzoeams 00BEMHYIO J10JII0 KOMIIOHEHTA TaKOH
KOMITOHCHTA IIPUPO, ;[HQI‘/'I Ta30BOU CMECH — BO3 Jyxa. HpI/IpOI[HOﬁ razoBou CMCCH, KaK BO3AYX, U paccdumsledntv
Pacyet 00b€Ma KOMIIOHEHTA Ta30BOI CMECH T10 €T0 00BEMHYIO JIONIO 10 00BEMY ITOH CMECH.
00BEMHOM J10J1€ U HA00OPOT. Onucwviéams 00bEMHBIIN cOCTaB aTMOC(HEPHOTo BO3ayXa
JemoucTpanun. OnpeaeneHue coaepKaust U NOHUMAMmMb 3HAYEHUE TTOCTOSHCTBA 3TOTO COCTaBa JJIs
KHCJIOpOJ1a B BO3yXE 3]10pOBbS

28 Kucnopon Kucnopona. O3on. [lonyyenue kucinoposa. Xapakmepuzoeamwv 030H, KaK aJNIOTPOITHYIO MOAU(DUKAITUIO

Cobupanue 1 pacrio3HaBaHHE KUCIOPO/a.
XUMHUYECKUE CBOMCTBA KUCIOPO/a: B3aUMOJICCTBHE C
MeTaJulaMH, HEMETaJJIAMU U CJIOKHBIMU BELIECTBAMH.
IIpumenenune kucinopoaa. Kpyrosopor kucinopona B
MIPUPOJIE.

JemoncTpanuu. Ilonydyenue kucnopona
Pa3JI0)KEHUEM [IEpMAHTaHaTa KaJIUs U IEPOKCUIA
Bojiopoaa. CoOupaHue KHCIOpoia METOIOM
BBITECHEHUS BO3/yXa U BOJbl. Pacnio3HaBaHue
Kkuciopoaa. 'openue maraus, sxenesa, yris, cepsl U

docdopa B kuciopoe.

KHUCJIOPOAa.

Onucvieams  (HU3NYECKHE W XUMHYECKHE CBOICTBA,
MOJyYCHHUE W TIPUMEHEHHE KHCJIOPOJAa C UCIOJIb30BaHUEM
pyccKoro (POHOTO) SA3bIKA H S3bIKA XUMHH.
Ycemanasnueams TPUYUHHO-CIICICTBEHHBIC CBSI3H MEXKITY
(U3MYECKUMU CBOWCTBAMHU KHCIIOPOJIa U CIIOCO0AMHU €ro
coOupaHus.

Ilposooumsv M HabI0O0aMb XUMHUYECKUN SKCIEPUMEHT I10
MOJYYCHUIO, COOMPAHWIO W PACIIO3HABAHUIO KHCIOPOIA
C coOII0IeHNEM 0€30MacHOCTH.

IMpaBuJI TEXHUKU

Onucviéams XUMUYCCKUN OKCIICPUMCHT
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29 Ipaxmuueckas [Tony4enue, cobupanue u pacro3HaBaHue Kkuciopona | Pabomams ¢ 1a0OpaTOpHBIM  OOOpYIOBaHHEM  H
paboma 4 HarpeBaTeIbHBIMU  MPUOOpPaMH B COOTBETCTBUU  C

MpaBUJIaMU TEXHUKH 0€30IaCHOCTH.
Buinonnams  mpocteiimme  mpuéMbl  oOpamieHus ¢
abopaTOpHBIM O0OpPYIOBaHMEM: CcOOMpaTh MNPUOOp IS
MMOJIy4CHHUdA Ta30B, HNPOBCPATH Cro TICpMETUYHOCTH U
MCIIOJIb30BAaTh JJIS MOJIy4EHUs! KUCIOPO/Ia.
Cobupams KUCIIOPOA METOIOM BBITECHEHHUS BO3AyXa U
PAacnosHasamsv KUCiopoo.
Habnooams 3a CcBOHCTBAMU BEIIECTB M SIBJICHHUIMHU,
MIPOUCXOISIINMHE C BEIIECTBAMH.
Onucviéams XUMHUYECKHA JKCIEPUMEHT C TOMOIIBIO
PYCCKOTO (POTHOTO) SI3BIKA U S3BIKA XHMHH.
Cocmasnams  OTY4ET 1O pe3yinbTaTaM IMPOBEAEHHOIO
IKCIIEPUMEHTA

30-31 | Okcunbl Oxkcuapl. Hazpanus oxcugoB. CoctaBiuenue Gopmyin Buvioenamo cymecTBeHHbIE MPU3HAKA OKCHJIOB.

OKCH OB I10 UX Ha3BaHUSIM. HpeI[CTaBI/ITeJH/I OKCHIOB:
BOJIa, YIJIEKUCIIBIN Ta3, HeranéHasi U3BeCTb.
JemoncTpanun. Komiekius oKCHI0B.
JlaGopaTopHubie onbIT. 12. [ToMyTHEHNE N3BECTKOBOM

BOJIbI IPY IPOITYCKAHUU YTJIEKUCIIOTO ra3a

Jaeamp Ha3BaHUS OKCHJIOB MO UX (hopMyIaM.
Cocmagnams GOPMYIIBI OKCUIOB 110 UX Ha3BAHHSIM.
Xapakmepuzoéams TaKMX MpeICTaBUTENEH OKCHAOB, Kak

BOAAa, yl"J'IeKI/ICJ'IBII\/'I ra3 u Heraui€Hasi UBBeCThb
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32 Bonopon Bonopon B npupojie. Pu3snyeckue 1 XuMHUECKUE Xapaxmepuzoeams COCTaB MOJEKYJbl, (U3HYECKUE W
CBOICTBa BOJOPO/Ia, €70 MOJYYEHHE U IPUMEHEHHUE. XUMHMUYECKHE CBOMCTBAa, I[IOJIY4eHHE U IPUMEHEHHE
JemouncTpanuu. [lonydyenue, cobupanue u BOJIOPO/JA.
pacrno3HaBaHHe BoAopoja. ['openue Bogopoa. Yemanasnueams TPUUMHHO-CIIEACTBEHHBIE CBA3M MEXKIY
Bzaumopeiictue Bogopoaa ¢ okcunom meau(1l). (GU3MYECKUMH CBOWCTBAMH ¥ CHOCOOaMH  COOUpaHUs
JlabopaTopHsle onbIT. 13. [lonydeHne BogopoJa npu | BOAOPOAA, MEXAY XUMUYECKUMH CBOMCTBAMHU BOJOpOAA U
B3aMMO/ICHCTBUY IIMHKA C COJITHON KUCIOTOU €ro IpUMEHEHHUEM.
Ilposooumsv M HabI0O0aMb XUMHUYECKUN SKCIEPUMEHT I10
MOJIyYEHUIO, COOMpPAHHI0O W PAClO3HABAaHUIO BOAOpOAA C
COOITIOICHUEM TTPAaBHJI TEXHHUKH Oe3omacHocTH. Onucvigams
XUMUYECKUN SKCTIEPUMEHT
33 Ilpakmuueckasn [lony4yenue, coOupanue u pacro3HaBaHUE BOAOPOaA Pabomams ¢ maGopatopHbiM  O0OpyAOBaHHUEM U
paboma 5 HarpeBaTejIbHbIMU  NPUOOpPaMM B COOTBETCTBUU  C

MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Buinonnams  mpoctedimme  npuéMbl  oOpamieHUs ¢
nabopaTOpHBIM 00OpYIOBaHHEM: CcOOMpaTh MPUOOp IS
MOJIyYEHUsSI Ta30B, MPOBEPSATh €ro TEePMETUYHOCTh W
MCIOJIL30BATH JJISl TOJY4EHUS BOJIOPOAA.

Cobupams BOJOPOA METOJIOM BBITECHEHHS BO3AyXa U
PAcno3Hasams 6000poo.

Habnrooams 3a CBOWCTBAMU BEIISCTB U SBJICHHUSIMH,

MPOUCXOAAIINMH C BCUICCTBAMMU.
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Onucvieamb XUMHUYECKMH 3KCHEPUMEHT C IIOMOIIBIO
PYCCKOTO (POJHOTO) SI3bIKA U A3bIKA XUMHH.
Cocmasnams  OTY4ET 1O pe3ynbTaTaM MPOBEAEHHOIO

IKCIIEPUMEHTA

34-35 | Kucnotsr KucnoTsl, ux cocTaB v MX Ki1acCHU(PUKAIIHSA. AHnanuzuposams cOCTaB KUCIIOT.
Nuaukaropsl. Tabmmma pactBopumoctu. CepHas u Pacnosznasamo KucaoThl ¢ MOMOILBIO HHIUKATOPOB.
COJISTHast KMUCIIOTHI, UX CBOMCTBA U MPUMEHEHHE. Xapaxmepuzoéams  TPENCTABUTENEH  KHUCIOT: CEPHYIO
JdemoncTpanun. Komiekius MUHEpaIbHBIX KUCIIOT. U COJISIHYIO.
[IpaBusno paz0aBiaeHUs Cepoil KUCIOTHI. Onpedenams PacTBOPUMOCTh COEIUHEHHUI € MOMOIIBIO
JladopaTtopHble onbIT. 14. PacriozHaBaHWE KUCIOT ¢ | TAOJUIIBI paCTBOPUMOCTH.
MOMOIIbIO UHIUKATOPOB Yemanasnueams TpUUMHHO-CIEACTBEHHBIE CBA3M MEXKIY
CBOWCTBAMH CEPHON W COJSTHOW KHUCJIOT U OOJIACTAMH HX
MIPUMEHEHHUS.
Oco3naéams ~ HEOOXOIUMOCTb  COONIOACHHSI  IPaBHI
TEXHHUKHU 0€30MacCHOCTH MPU paboTe ¢ KUCIOTaMU
36-37 | Comnm Counn, UX cOCTaB M Ha3BaHUs. PacTBopuMOCTh colieil B | Xapakmepuzoeams COMM  KaK TMPOAYKTHl  3aMEIICHUS

Bojie. [IpencraBurenu conei: XJIOpuI HATpus,
KapOoHaT Kambius, Gpocdart KanbIus.
Tabauia

JemoncTrpanun. Komnekuusa — conen.

pacTBOPpUMOCTHU OCHOBaHI/Iﬁ, KHCJIOT U COJIEH B BOJE

BOJIOPOJIa B KUCIIOTE HA METAJII.
3anucvieams GOpMyIIBI COJICH TTO BaJICHTHOCTH.
Hasvieéamw conmu o Gpopmymnam.
Tabnuiy

Hcnonvzosamo pacTBOPUMOCTHU JULSL

XapaKTEPUCTUKH CBOMCTB COJICH.
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11Iposodums pacu€Tsl IO hopMyIaMm coei

38—39 | KomnuecTBo Uucino Asoragpo. KommuectBo BemectBa. Mok, | O0bscHamb TOHATUS «KOJUYECTBO BEIIECTBA», «MOJIbY,
BELIECTBA Monsipras macca. KpaTHble equHMIBI M3MEpEHM | «9MCI0 ABOraapo», «MOJIIpHas Maccay.
KOJIMYECTBA BEUIECTBA — MWJUIMMOJIb U KWIOMOJb, | Pewams  3ajadyu ¢ HCIOJIB30BAHUEM  IOHATUHI
MUJUIUMOJIIPHAs M KWIOMOJIIPHAsI MACChI BEILIECTBA. «KOJIMYECTBO BEIIECTBA», «MOJIIpDHAs Maccay, «4UHCIO
Pacu€Tel ¢ uCnonb30BaHMEM MOHATHI «KOJIWYECTBO | ABOTaapo
BELIECTBA», «MOJIIPHAsI MAccay, «4UCiIo ABOragpoy.
JemoncTpanuu. HekoTopsle MeTasuibl, HEMETAJUIBI U
COCIIMHEHHUSI C KOJMYECTBOM BELIECTBA, PaBHBIM |
MOJIb
40 MossipHblil 00bEM 3akoH ABoraapo. MossipHblii 00beM Ta3000pa3HbIX | O0vicHAmMb — TOHATUS ~ «MOJSIPHBIH ~ 00BEM  Ta3oBy,

ra3oB

BCIIICCTB. OtHOocuTeNnbHAsI IUIOTHOCTH Tasza IIo

JIpyromy rasy.

KpaTHble e1nHUIBI U3MEPEHNUS — MUJUIUMOJIIPHBIN U
KUJIOMOJISIPHBIA 00BeMbI ra3000pa3HbIX BELIECTB.
Pacuérpl ¢ HCHONB30BaHMEM MOHATHH «KOJIUYECTBO
BELIECTBA», «MOJISIPHAs Macca», «MOJIIPHBIH 00bEM
ra3oBy, «4UCII0 ABOTaapo».

JemoncTpauuu. Mozens MOJISIpHOTO 00bEMa Ta30B

«HOPMAaJIbHBIC YCIIOBH.
Pewams 3amaun ¢ UCTIOJIB30BAHUEM TTOHATHI «KOJIHMYECTBO
BEIIECTBAY, «MOJISIPHASI MACCa», «MOJSIPHBIA 00bEM Ta30BY,

«YHUCII0 ABoraz[po»
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41—A43 | Pacuétsl 110 Pacu€Tel ¢ uCIONB30BaHUEM MOHATHI «KOJIAYECTBO Xapaxmepuzosamo KOJINYECTBEHHYIO CTOPOHY
XUMUYECKUM BEIIECTBA», «MOJISIPHAs Macca», «MOJIIPHBIM O0BEM | XUMUYECKUX OOBEKTOB U MPOIIECCOB.
ypaBHEHUSM ra3oBy, «4UCI0 ABOTaIpo» Pewams  3amaum ¢ HCHOJB30BAaHUEM  TOHATUHN
«KOJIMYECTBO BEILIECTBa», «MOJIIpPHAs Maccay, «MOJISPHBIN
00BEM T'a30By», «IUCIIO ABOTAIPOY
44-45 | Bona. OcHoBaHus I'unpocdepa. KpyroBopor Bomel B mpupope. | ObvsacHsame MIOHSTUSA «OCHOBAHUS, «IIENOUny,
duznueckre U  XMUMHYECKHE CBOMCTBA  BOJBI: | «KAYECTBEHHAs PEAKIUN», KUHAUKATOPY.
B3aMMOJICHCTBHE C OKCUJAAMH. Knaccugpuyuposams 0CHOBaHHUSA 1O PACTBOPHUMOCTHU B BOJIE.
OcHoBaHus, UX cocTaB. PacTBOpuMOCTh OCHOBaHMH B | Onpedensimo o dbopmyie MPUHAIC)KHOCTh
Bojie. VI3MeHeHe OKpAacK! MHAMKATOPOB B ILEJIOYHON | HEOPraHWYECKUX BEILLECTB K KIacCy OCHOBaHUI.
cpene. IlpencraBurenu  menodel:  TUAPOKCUIBI | Xapakmepu3o06amb CBOWCTBA OTACJIBHBIX IPEICTABUTEICH
HATpUs, KaJaus ¥ KaJIbLHs. OCHOBaHUM.
JleMoOHCTpanuu. Komnexmus OCHOBaHUH. | Hcnonv3zosams TaOIUILy PACTBOPUMOCTH JIJIsI OMPEICICHUS
JlabopaTopHubiii onbIT. 15. l3MeHeHue OKpacku | paCTBOPUMOCTH OCHOBaHHM
WHJMKATOPOB B ILIEJIOYHOU Cpee
46-47 | PacTtBOpHI. PactBoputens u pacTBOpEHHOE BemiecTBO. PacTBOpHL. | OObsicHamb TIOHATHS «MaccoBasi JOJII PacTBOPESHHOTO
Maccosas nons | PactBopenue. I'mapatel. ConbBatbl. MaccoBasi 1015 | BEILIECTBaY.
pacTBOPEHHOTO pacTBOpEHHOrO BemiecTBa. PacdeTsl, CBsI3aHHBIC C | Ycmanasiueams ~ aHAJOTUM ¢ OOBEMHON  Joeid
BEIlIECTBA WCIIOJNIb30BAHUEM  TIOHATHUSA «MaccoBas  J10Ji1 | KOMIIOHEHTOB I'a30BOM CMECH.

paCTBopéHHOFO BCIICCTBA».

Pewamo 3agadynu C HCIIOJb30BaHHUCM MOHATHH «MaccoBas
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JlabopaTopubiii  onbiT. 16. O3HakoMJeHHE C

mpernapaTaMu JOMAITHEH WM IIKOJBHOW amnTeuyKu —
pacTBopaMu  IEepoKcHIa

BOJIOPOJIa,  CIUPTOBOM

HACTOMKH MOJIa U aMMHAaKa.

J0JIA QJICMCHTA B BCIICCTBEC, «MaccoBasd J0JIA

paCTBopéHHOFO BCIICCTBaA», «00BEMHAs JOJIA

F33006p33HOF0 BEIICCTBA»

48 Ilpakmuueckas [TpuroToBneHue pactBopa 3aJaHHONW MaccoBod gonel | Pabomams ¢ 1a0OpPaTOpHBIM  OOOpYyIOBaHHEM  H
paboma 6 pPacTBOPEHHOTO BEIIECTBA HarpeBaTeJIbHBIMH  MPUOOpPAaMH B  COOTBETCTBHH  C
IIPaBUJIAMU TEXHUKHU 0€30IaCHOCTH.
Buvinonnams  mpocteiimme  mpuéMbl  oOpamieHuss ¢
71a00paTOPHBIM 00OPYIOBAHHEM: C MEPHBIM IIMJIUHIPOM, C
BECAMHU.
Habniooamy 3a CBONCTBAMM BELIECTB U SBICHUSAMH,
MIPOUCXOSAIINMHU C BELIECTBAMH.
Onucviéams S3KCIEPUMEHT € ITOMOIBIO PYCCKOI0 (POIHOIO)
A3bIKA U A3bIKA XUMHH.
Cocmasnams  OTYETBI 1O pe3ysbTaTaM IPOBEAEHHOIO
AKCIIEPUMEHTA.
Tomosums pacTBOpPbl C ONPEAECIEHHOW MAacCOBOW J0JEH
PacTBOPEHHOTO BELLIECTBA
- Lomawinuti BeipamuBanue KpUCTasIOB aTIOMOKAJIHEBBIX KBACIOB | Buinoanams 6€30MacHbIe B JOMAIIHUX YCIOBUAX
9KCnepumMeHm WJIM MEHOTO KyIiopoca HKCHEPUMEHTHI, IPOBOIUTH HAOIIOICHHUS 32 POCTOM

KpUCTaJLJIOB.
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Ogopmnsims OTIET O MPOJICTAHHON paboTe C

HCIIOJIb30BAHHUECM PYCCKOI'O A3bIKA U A3bIKAa XUMHUH.

49-50 | OGoOmIeHNe 1 cUCTEMaTH3AIUs 3HAHUH 110 TeMe «BakHeWIie mpecTaBUTeNIn HEOPraHWISCKUX BelecTB. Kon4ecTBeHHBIC OTHOIICHMS B
XUMUW

51 Konmponvnas paboma no teme «BakHe1me mpeacTaBUTEIN HEOPTaHNIECKUX BemiecTB. KonyecTBeHHbIE OTHOIIICHUSI B XUMUW»

OcCHOBHBIE KJIACCHI HEOPraHUYeCKUX coeuHenuii (14 4)

52-53 | Okcuppl, UxX O060061menue CBE/ICHUI 00 OKCHJaX, ux | O0vacHamb TOHATHA «HECOJEOOpa3yIoIUue OKCHUJbDY,
KJaccudukanus KJaccu(uKanuy, Ha3BaHUAX U cBoOMCTBaX. CrocoObl | «cojleo0pas3yromue  OKCHIbD»,  «OCHOBHBIE — OKCHIBI»,
XUMHUYECKHE U HOJIy4EHHUs] OKCHJIOB «KHCJIOTHBIE OKCUIBIY.

CBOMCTBA JlaGopaTopuble onbIThl. 17. BsaumoneiictBue | Xapakmepuzoeams ~ 00IIME  XUMHUYECKHE  CBOWCTBA
okcuaa Kaiblmsi C  Bogod. 18. ITlomyTrHeHHe | cOlneo0pa3yronmx OKCHIOB (KHUCIOTHBIX W OCHOBHBIX).
U3BECTKOBOM BOJIbI Cocmaenames ypaBHEHHsI PEaKLUMH C Y4acTHEM OKCHJIOB.
Habnooams n onucvieams peakuy ¢ y4aCTUEM OKCHJIOB C
MIOMOLUIbIO PYCCKOTO (POJIHOTO) A3bIKA U A3bIKA XUMHH.
IIpo6ooums  ONBITHL, TOATBEPKIAIOLUIUE XUMUYECKUE
CBOWCTBA OKCHJIOB C COOJIIOJICHHMEM IMpaBUJI TEXHUKU
0€30MacHOCTH

54-55 | OcHoBaHusl, UX OcHoBanusi, wux Kkiaccupukanus, Ha3BaHus u | Cocmagnams ypaBHEHUS PEaKLUi C yUaCTHEM OCHOBAHUH.
KJaccudukanus CBOICTBA. B3aumoneiictaue c KUCIOTaMH, | Habniooams M onucebiéams peakMy ¢ y4acTUEM OCHOBAHUMN
U XUMHUYECKUe KHUCIOTHBIMM OKCHIAaMHM M coJIAMU. Pa3zioxkeHue | ¢ MOMOIIbI0 PYCCKOTO (POAHOTO) SA3bIKA U A3bIKA XUMHH.
CBOMCTBA HEpAacTBOPUMBIX OCHOBaHUH. CrocoObl mnosydeHus | [[pogooums  ONBITHL, TOATBEPXKIAIOIIUE XUMUYECKUE

OCHOBAaHUH. CBOMCTBA OCHOBAHMH, C COOJIIOJIEHUEM MPaBUI TEXHUKU
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JlabopaTtopHble ONbITHI. 19. Peakuus
HedTpanuzauuu. 20. [lonyuenne runpoxcuaa meau(Il)
U €ro B3auMOIEHUCTBHE ¢ KUCIOTOH. 21. Pa3znoxenue

rugapokcuaa meau(ll) mpu HarpeBaHum

0e30IacHOCTH

56-57 Kucnotsl, ux Kucnotsl, ux knaccudukanus u HazBauus. OOmwme | Xapaxkmepuzoeamsb o01IMEe XUMUYECKHE CBOWCTBA KHCIOT
KJIaccupuKaIms XMMHYECKHE CBOMCTBa KUCIOT. BzaumopelictBue | Cocmasnames ypaBHEHHS PEaKUUMA C Y4aCTHEM KHCIIOT.
U XUMHYECKHE KUCIOT C MeTalulaMH. OJIEKTPOXUMHUYECKUN pan | Habriooams W onucvliéamsb peakUuu € y4acTHEM KHUCIOT
CBOMCTBA HaIpsDKEHUH MeTauioB. B3auMoaeicTBHE KHUCIOT € | € MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U A3bIKA XUMUH.
OKCHJIaMH METaJuIOB. BzammopeiictBue KuciaoT c | [[pogooums  ONBITHI, MOJATBEPKAAIOIIME  XUMHYECKHUE
OCHOBAaHMSIMH  —  peakuus HEeUTpanu3aluu. | CBOWCTBA KHUCIOT, C COOJIOACHHEM TPaBUJI TEXHUKH
BzaumoneiictBue kuciaor ¢ comiMu. llomydenue | 6e30macHOCTH
OECKHUCIOPOAHBIX U KUCIOPOICOIEPKALIUX KUCIIOT.
JlabopaTopuble omnbiThbl. 22. B3aumopneiictBue
KHCIIOT ¢ MeTaulaMu. 23. B3aumonencTBue KHUCIOT C
COJIIMH
58—59 | Conm, ux Comnu, ux KIaccuukanms u cBONCTBA. | Paznuuare NOHATHS «CpEIHUE COJU», «KUCIBIE COJIN»,
KJaccudukanus PactBopuMocTs coneii B Boxe. BsauMopeiicTBHe | «OCHOBHBIE COJINY.

1 XUMHYCCKUEC

CBOMCTBA

COJIEH C KUCJIOTaMH WM IejJodyaMH. B3aumopeiicTBHe
coJie ¢ MeTaJulaMu, OCOOCHHOCTH JTHX PEaKIUH.
BzaumopeiicTBre coJIeH C COISIMH.

24. (O3HaKOMJICHHE C

JlabopaTopHbie ONBITHI.

KoJUIeKIMen coiyeid. 25. B3ammopeiicTBue cynbdata

XapakTepru30BaTh OOITHUE XUMHUYECKHUE CBOMCTBA COJICH.
Cocmasname ypaBHEHHUS pPEaKIUA C YYaCTHEM COJIEH.
Habniooams w1 onucviéams peakiuu ¢ ydacTHEM COJIEH C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3BIKA U S3bIKA XHUMHH.
IIposooums  ONBITHI,

IMOATBCPIKAAIOIIUC XUMHNYCCKHUC
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meau(Il) ¢ sxemezom. 26. B3aumojnelicTBUE cOJeil ¢ | CBOWCTBA COJe, C COONMIOACHHEM TIPaBUI TEXHHUKHU
COJISIMU 0e301acHOCTH
60-61 I'enernueckas cBs3pb | ['eHeTnueckue  psiapl  MeTamyla W HeMeTaila. | Xapakmepu3o068amb MOHATHE «T€HETUYECKUH psI».
Mexay — kiaccami | ['eHernueckas CBSI3b MEXTY Kjaccamu | Anniocmpuposams TeHETUYECKYIO CBSI3b MEXTY
HEOPraHUYECKHUX HEOPraHMYECKUX BEIIECTB. BEIIECTBAMU: MPOCTOE BEIIECTBO — OKCHUJA — TUAPOKCHU]]
COCJIMHEHU I JlaGopaTopHbie onbIThl. 27. ['eHEeTHYECKAs CBSI3b HA | — COJIb.
pUMepe COSTMHEHUH MeT! 3anucvieamb  ypaBHEHHS pPEaKIWH, COOTBETCTBYIOIINX
IIOCJIEI0BATEILHOCTH (uenouke) IIpEBpALICHUI
HEOPraHUYeCKUX BEILIECTB PA3IUYHBIX KJIACCOB
62 Ilpakmuueckas Pemenne SKCHepUMEHTANbHBIX 3ajad IO TeMme | Yuems oOpamaThcst ¢ J1aOOpPaTOpHBIM 00OPYAOBAaHHEM
paboma 7 «OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCTUHEHHI U HarpeBaTENbHBIMH  TpUOOpaMH B COOTBETCTBHH

C MpaBUJIaMU TEXHUKU O€30MaCHOCTH.

Pacnosnasams HEKOTOpPbIE AHUOHBI U KATUOHBI.
Habnooams CBOMCTBAa 3JEKTPOJIMTOB M MPOUCXOASIINX
C HAMM SIBJICHUM.
Habnwoamv wu  onucvleams peaknum C  y4aCTHEM
ANEKTPOJIUTOB C TOMOIIBIO PYCCKOro (POIHOTO) s3bIKa
U SI3bIKa XMMHU.

Dopmynuposampb BBIBOJBI IO pe3ysbTaTaM MPOBEAEHHOIO

OKCIICPUMCHTA
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63-64

O06o06menne u cucteMaTu3anus 3HaHUH 110 TeMe «OCHOBHBIE KIIaCChl HEOPTAaHUYECKUX COCTNHEHHI

65

Kontponbnas pabora no teme «OCHOBHBIE KJIACChI HEOPIrAHUYECKUX COEIUHEHUI»

Ilepuoauyeckuii 3aK0H M MepuoINYECKasaA cucTeMa XuMudeckux 3jieMmeHToB JI. U. MenaesneeBa. Ctpoenue atoma (12 u)

66-67

EcrtecTBeHnnnie
ceMencTBa
XUMHUYCCKUX
DJIECMEHTOB.

AmpoTepHOCTD

EctecTBeHHBIE CceMelcTBA XUMHUYECKUX DJIEMEHTOB:

MICJI0YHBIC u MICJI0YHO3CMCIIBHBIC MCTaJlIbI,

rajoreHsbl, WHEPTHBIE (6maropomHbIe) rasbl.

AMGDOTEPHOCTS. AmpoTepHbIe OKCH/IbI u
rupokcuabl. KoMmmnekcHbie conu.

JlaGopaTopHble ONbITHI. 28. [Tonyuenue
aM(OTEpHOTO THUAPOKCHIA M HCCIEIOBaHUE €ro

CBOWCTB

ObvsacHams IPU3HAKY, O3BOJISIOIINE O0BEANHATE TPYIIIbI
XMMUYECKHX 3JIEMEHTOB B €CTECTBEHHBIC CEMEHCTBA.
Packpvieams XuMu4ecKuii CMbICT (3TUMOJIOTHIO) Ha3BaHUN
€CTECTBEHHBIX CEMENCTB.

Apaymenmupoeams OTHOCUTEIbHOCTb Ha3BAHUS «MHEPTHBIE
ra3ph».
Obvacuams, TOHATHE  «aM(OTEPHBIE  COCTUHECHHS.
Habnmooams M onuceiéams peaklUUd MEXIy BeLIeCTBAaMU
C TIOMOUIBIO PYCCKOTO (POAHOTO) SA3bIKA U A3bIKA XUMHUH.
Xapaxkmepuzoeamv  IBOICTBEHHBI XapaKTep CBOMCTB
aM(OTEPHBIX OKCHUIOB ¥ THAPOKCHIIOB.

1Ipo6oOoums ONBITHl 1O TONYYEHUIO U TMOATBEPKIACHUIO
XUMHUYECKHX  CBOWCTB

aMQOTEpHBIX  OKCUAOB U

THAPOKCHIOB C  COOJIOJICHWEM  TpaBWUJ  TEXHUKH

0€30I1aCHOCTH
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68 OTkpbITHE Otkpeitue [I. W. MengeneeBbiM nepuogudeckoro | Pasauuamo €CTECTBEHHYIO u HCKYCCTBEHHYIO
MEPUOJNYECKOTO 3aKOHa M CO3/J1aHHE MM NEPUOJUYECKON CHUCTeMBI | KiIacCu(UKAIUH.
3akona /1. 1. XUMHUYECKHX AJIEMEHTOB. ObvscHams, TOYEMY NEPUOAMYECKUIA 3aKOH OTHOCAT
MenpeneeBbM JemoncTpanuu.  Paznuunbsie  ¢opmbl  TaOIWIl | K €CTECTBEHHOMN KilacCU(HUKAIIUU.
HNePUOANYECKON CUCTEMBL. MonenupoBanue | Modenupoeams XUMHYECKHE 3aKOHOMEPHOCTH, BbIIEISASA
NOCTpoeHus  nepuoanyeckord  cucremsl JI. . | cyliecTBeHHBIE XapaKTEPUCTUKN OOBEKTA U MPEICTABIISIS UX
Menneneena B MIPOCTPAHCTBEHHO-TpapUIeCcKOn WIH 3HAKOBO-
CUMBOJIMYECKOU popme
69-70 OcHoBHbIE cBeicHHS | ATOMBI Kak (opMa CYIIECTBOBAHUS XUMHUYECKUX Obvscuamsp, 4YTO  TAaKOE  «IIPOTOH», «HEUTPOHY,

O CTPOCHUHU aTOMOB

s5ieMeHTOB. OCHOBHEIC CBCACHHA O CTPOCHUH aTOMOB.

I[OKEB&TGJ'IBCTB& CJIIOXKHOCTH CTPOCHUA aTOMOB.

Omnwitel Pesepdopaa. [Inanerapuas Moenb CTPOCHUS

aToMa.

CocraB ATOMHBIX  SAOCP: IMPOTOHEI, HCﬁTpOHBI.
MaccoBoe YucCJo. COBpeMeHHOG OIpCaACIICHUC
MOHATHS «XHMUYECKHH »3jaeMeHT». OTHOCHTECILHAS

aTOMHasi Macca. B3auMoCBs3b INOHATUH «IIPOTOHY,
CHEUTPOH», «KOTHOCUTEIIbHASE ATOMHAsI Macca.
JdemoncTpanuu. Mozenn aToMOB XUMHYECKUX

DJICMCHTOB

«IJICKTPOHY, «XUMHUYECKUHN JJICMCHT», «MacCOBOM YHCIION.

Onucoléamo CTPOCHUEC aToMa

aapa UCIIOJIB3Ys
IIEPUOIMYECKYI0 CUCTEMY XMMHUYECKUX 3yiemeHToB JI. M.
Menneneesa.

Ionyuams WHPOPMALMIO TO XMMHU U3 PA3IUYHBIX

HUCTOYHHUKOB, AdHAJIUIUPOBANTL eé
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71-72 Crpoenue Muxkpomup. DnektpoHbl. CTpoeHue 3>Hepretudeckux | OOvsicHamb  TOHSATHE  <QICKTPOHHBIA  CIOW», WU
3JEKTPOHHBIX YpPOBHEM aTOMOB XHMHYECKUX 3ieMeHTOB 1—20. | «3HEepreTuuecKuil ypoBeHbY.
000JI04eK aTOMOB [lonsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM CJIOE. Cocmagnames CXeMbl pacHpeleseHUusl 3JIEKTPOHOB IO
AJIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000J04Ke
72-73 [Tepuonnueckas NzoTtombl. DuU3NYECKUI CMBICTT CUMBOJIUKH | Packpvieams GU3NYECKUH CMBICIT TOPSIKOBOTO HOMEpa
cucreMa MIEPUOTUYECKON CHUCTEMBI. CoBpeMEeHHasl | XUMMUYECKOTO 3JI€MEHTa, HOMEpa NepuoJa M HOMepa
XUMUYECKUX (dbopMyIHpOBKa MEPUOJUUECKOTO 3aKOHA. VI3MEHEHUs | TPYIIIbI.
anemenrtos /l. 1. CBOWMCTB QJIEMEHTOB B IMEpHOAaxXx MU Trpynmnax Kak | O0wsacHAmMb 3aKOHOMEPHOCTH U3MEHEHHS METAININUECKUX U
Menneneena (GYHKIHS CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB. | HEMETANIMYECKUX CBOMCTB XMMHMYECKHUX SJIEMEHTOB M UX
COEIMHEHUH B IEPHOJAX U rPynIax
74-75 XapaKTepucTuka XapakTepucTUKa DJJIEMEHTa-MeTaula M JJIEMEHTa- | Xapakmepu3o8ambs XUMUYECKHE 3JIEMEHTHI 1—3 mepuoioB
3J€MEHTa HEMeTajula 1O UX IMOJIOKEHUID B IEPUOJUYECKOM | IO UX MOJOKEHUIO B IEPUOJUYECKON CUCTEME XUMUYECKUX
IO €T0 MOJIOKEHUIO | cucTeMe XxuMuueckux djiemeHToB 1. Y. Menneneera. | anementoB /. M. Mennencera.
B EPUOIUYECKON JemoncTpanun. Mojenu aTtoMoB 3jeMeHTOB 1—3 | Apeymenmuposams CBONUCTBA OKCHAOB M THAPOKCHJIOB
CUCTEME NIEPUOJIOB METAJJIOB U HEMETAJIJIOB IOCPEJCTBOM YPABHEHHM peaKInit
76 3HaueHue CooOmienust  yyammxcsi O  JKU3HM, HaydHOU | Onpedensimes UCTOYHUKU XUMUYECKON HH(DOpMAaLIUH.
IIEPUOIUYECKOTO u obmecTBeHHoM nesrenbHocTr . M. Menneneesa Ionyuames HEOOX0NUMYI0O HMH(MOPMAIMIO U3 PA3IUYHBIX
3aKOHa HCTOYHUKOB, aHAIU3UPOBAMY eé, oghopmaams

n HepHOﬂquCKOﬁ
CHCTEMBI

XUMHNYCCKUX

MH(GOPMALIMOHHBIN TMPOIYKT, Hpe3eHmosams €ro, eecmu
HAy4YHYIO JUCKYCCHUIO, OmcCmauéams CBOK TOYKY 3PEHUS

WIH KOppeKmuposamso €&
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9JICMCHTOB

. 1. Menneneena

Xumnueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHT

eJibHbIe peakuuu (15 u)

T7-78

HMonHas xumuueckas

CBA3b

HonHass XuMHYECKas CBS3b. I/IOHBI, O6pa30BaHHBIe

aToMaMu MCTal1JIOB n HEMCTAJJIOB. CxeMmbl

oOpa3oBaHUS HMOHHOW  CBSI3W 1 OWMHApPHBIX

coenuHeHui. MoHHasg KpHUCTalUIMYeCKas pelETKa U
¢u3nueckue CBOICTBa BELIECTB C O3THUM THUIIOM
pewétku. Ilonstue o  QopMmynbHOM  enuHMIE
BELICCTBA.

JemoncTpauuu. Buaeodparmentst u  craiiabl
«oHnas xumudeckasa cBsa3b». Koiekuus BemecTs ¢
MOHHOM XMMHMYECKOM CBs3bl0. Monaenu HOHHBIX

KpUCTAJUIMICCKUX peH_IéTOK

Ob6vsacHamb, YTO TAKOE MOHHAS CBSA3b, HOHBI.
Xapaxmepuzoeams MeXaHU3M 00pa30BaHUS HOHHOM CBSI3H.
Cocmasnsames CXeMbl 00pa30BaHUs HOHHOM CBSI3H.
Hcnonv3o06ams 3HAKOBOE MOJIEITHPOBAHUE.

Onpedenams THN XUMHUYECKOHM CBs3M 10  (opmyie
BEIIIECTBA.

Ilpusooums puUMEpPHI BEIIECTB C HIOHHOM CBA3BIO.
Vemanaenueams TPUYUHHO-CIICJCTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEUIECTBA U BUIOM XMMHUYECKOH CBSI3U, MEXIY
MOHHOM CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHHEM BEIIECTBa,
MEXIY KpPUCTAILTMYECKMM CTPOCHHEM BELIECTBA U €ro

(hU3UYECKUMHU CBOWCTBAMH

79-80

KoBanentnas

XHUMHUYECCKas CBA3b

KoBanenTHass XmMHUYecKass CBS3b. QHCKTPOHHLIC

bopMyIIBI. BanentHocTb.

HETIOJISIpHAS

U CTPYKTYpHBIE

KoBanenTHas CB3b. CxeMbl

0o0pa3oBaHUsl KOBAJCHTHOW CBA3M B OMHAPHBIX

COCIUHEHUSAX. MonexkyisipHas U aTOMHas
KPUCTAJIZIMYECKUE PEHIETKH, U CBOMCTBA BEIIECTB C

STUM THUTIOM PEMIETOK.

Ob6vsacHamb IOHATHUS «KOBAJICHTHAs CBS3bY,
«BaJICHTHOCTBY.

Cocmasnsimes cXeMbl 00pa30BaHUs KOBAJICHTHON
HEIOJISIPHOW XUMUYECKON CBA3U.

Hcnonv3zoeams 3HaKOBOE MOJEIINPOBAHUE.
Onpeodenamob TAT XUMUYECKOU CBS3U MO (hopMyIie

BEIIECTBA.
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Jemoncrpauuu. BuneodparmMentst u  chaiinsl

«KoBajleHTHAasT XHMMHYECKas CBSI3bY. KOJ'IJ'ICKI_II/I}I

BEIIECTB MOJICKYJSIPHOTO W aTOMHOTO CTPOCHHUS.
Monenu

MOJICKYJIIAPHBIX n ATOMHBIX

KPUCTAJUIMYECKUX PELIETOK

1Ipu6ooums pUMepHl BELIECTB C KOBAJIEHTHON CBA3BIO.
Yemanasnueams NpuUMHHO-CIIEICTBEHHBIE CBA3U MEKIY
COCTaBOM BEIIECTBA U BUIOM XUMHUECKOH CBSI3U, MEXKILY
KOBaJICHTHOM CBSI3bI0 M KPUCTAJTMYECKUM CTPOCHHUEM
BELIECTBA, MEXKAY KPUCTAJUIMYECKUM CTPOSHUEM BEILIECTBA

1 ero GU3NYECKUMHU CBOMCTBAMH

81-82

KoBanentnas
HEToJIsIpHAs
Y MOJIIpHAs

XUMHNYCCKas CBA3b

DJEeKTPOOTPULIATEILHOCTD. Psifg
ANIEKTPOOTpHLIAaTENbHOCTU. KoBasleHTHAs HENOIsIpHas
U TOJISIpHAs XUuMu4deckast cBs3b. Jumnoinb. Cxemsl
0o0pa3oBaHusl KOBAJICHTHOM MOJSIPHOM CBSI3U

B OMHAPHBIX COeTMHEHUSX. MoJleKylapHas U aTOMHas
KPUCTAJIJIMYECKHE PEIIETKH, U CBOWCTBA BEIIECTB

C OTUM TUIIOM PELIETOK.

JeMmoHcTpanun. Mojenu MOJEKYISIPHBIX U @TOMHBIX

KpUCTAJIUIMICCKUX peH_IéTOK

ObvsicHambs TIOHATUA «KOBaJICHTHAS noJisipHass CBA3b),

«QJIEKTPOOTPHUIATEIBHOCTBY, «BO3TOHKaY, WIn
«CyOomuManus.

Cocmasnams cxeMbl 00pa30BaHMsI KOBAICHTHOW TOJSAPHOM
XUMHUUYECKON CBS3H.

Hcnonvzosams 3HAKOBOE MOACIIMPOBAHUC.

Xapaxkmepuzoéamb MEXaHU3M OOpa30BaHUS TOJIIPHON
KOBQJICHTHOH CBSI3H.

Onpedensmv THN XUMHYECKOW CBS3M 10  dopmysie
BEIIECTBA.

Ilpusooums TipuMephl BEIIECTB C KOBAJICHTHOW MOJISIPHON
CBA3BIO.

Yemanaenueamb TPUUYMHHO-CIIEICTBEHHBIE CBSI3U MEKIY
COCTaBOM BEIIECTBA M BHJIOM XMMHUYECKOW CBS3H, MEXKIY
KOBAQJIEHTHOW CBSI3bI0 M KPUCTALNIMYECKUM CTPOCHHEM

BCIICCTBA, MCXKAY KPUCTATINIMUCCKUM CTPOCHHUCM BCIICCTBA
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U ero (pU3NYeCKUMH CBOMCTBAMH.
Cocmasname  GOpMynbl  OMHAPHBIX  COCIMHEHUH  TIO
BAJICHTHOCTH M HAXOOUMb BAJICHTHOCTH 3JEMEHTOB IIO
dhopmyse OMHAPHOTO COEAMHEHUS.

Hcnonvzosams MaTCpruaaIbHOC MOACIIMPOBAHNEC

83-84

MeTtamnuueckas

XHUMHUYCCKas CBA3b

Meramueckass XuMUYECKas CBS3b U METAJUIMYECKas
KpucTajuimueckass pemérka. CBOMCTBa BEHIECTB C
3TUM THUIIOM PEIIETKU. EnnHasg npuposa XMMUYECKUX
CBSI3EH.

JemoncTpamun. BuneohparMeHTsI U CIaiIbl
«Metannuyeckas XxuMu4ueckas cBsa3by». Komnekuus
«MeTaibl U CIUIaBBI».

JlabopaTtopHble onbIThI. 29. V3roroBieHue Moaelu,
WLTIOCTPUPYIONIECH 0COOEHHOCTH METaITNYeCKON

CBA3HU

Ob6wvscHAmMb, 4TO TAKOE METAJUTMYECKASI CBS3b.

Cocmasname  cXeMbl ~ O0Opa30BaHMsI  METAJUIMYECKOU
XUMHYECKOM CBSI3H.

Hcnonv3zoeamsb 3HaKOBOE MOJEIINPOBAHUE.
Xapaxmepuzosamuo MEXaHU3M o0Opa3oBaHUs
METAJUTMYECKOM CBS3H.

Onpedensms TATL XUMHYECKOM CBSI3H 10  opmylie
BELIECTBA.

1Ipugooums mpUMepHI BEIIECTB C METAJUINYECKOU CBA3BIO.
Yemanasenueams TpUUMHHO-CIIEICTBEHHBIE CBS3U MEXKIY
COCTaBOM BEIIIECTBA M BHUJIOM XHMUYECKOU CBSI3H, MEXKIY
METAJUTMYECKON CBSI3bI0 W KPUCTAJUIMUECKUM CTPOCHHEM
BEILIECTBA, MEXKIY KPUCTAJUIMYECKUM CTPOCHUEM BEILECTBA
U ero GU3NYECKUMU CBOMCTBAMH.

Hcnonvzosams MaTCpruaaibHOC MOACIIMPOBAHNEC
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85-86

Crenenb okucnenus | Crenenb okucieHus. CpaBHEHHE CTETIEHU OKUCIEHUs | O6biAcHAMb MIOHSITHS «CTENEHb OKHCJICHUS,
u BajeHTHOCcTH.  [lpaBunma  pacu€ra  cTemeHel | «BaJE€HTHOCTbHY.
OKHCJICHUS 110 PopMyIaM XUMUYECKUX COeTMHEHUN Cocmasnsasms popmysbl OMHAPHBIX COEIMHEHUN Ha OCHOBE
o01miero crroco0a UX Ha3BaHUI.
Cpasnusamo eanenmHocms U CTENIEHb OKUCIICHUS.
Paccuumvieamy ~ crenieHn  OKHCIeHHS 10  (Qopmynam
XUMHUYECKHUX COeTUHEHUI
87-90 | OxucnureabHO- OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. ObvsicHsams TIOHATUSL «OKUCIUTEIFHO-BOCCTAHOBHUTEILHBIC
BOCCTaHOBUTENbHbIE | OIpeneneHue CTENEHEH OKHUCIEHUS DIIEMEHTOB, | pEaKLUW», «OKHCIIUTEIb, «BOCCTAHOBHTEIIbY,
peakuuu o0pa3ylomux BellecTBa Pa3HbIX KJIaccoB. Peaklnu | «OKHCIIEHHE», BOCCTAHOBICHUE.
HMOHHOTO oOMeHa u OKHCIIUTENbHO- | Kraccuguyuposams XUMHYECKHE DPEAKIMH IO MPU3HAKY
BOCCTaHOBUTEJIbHbBIE peakuuu. OKuCAUTEND | N3BMEHEHHUS CTEIIEHEN OKUCIIEHMS 3JIEMEHTOB.
U BOCCTaHOBUTENb. OKHCIEHUE U BOCCTaHOBJIEHUE. | Onpedensims OKHUCIUTENINb U BOCCTAHOBUTEIb, IPOLIECCHI
CocraBnenue YpaBHEHUI OKHUCJIUTENHHO- | OKUCJICHHSI U BOCCTAHOBIICHUSI.
BOCCTAaHOBUTEJIBHBIX PEAKIIUH METOJOM 3JIEKTPOHHOTO | Mcnonv3o6ams 3HAKOBOE MOJCIMPOBAHNE
OanaHca
JleMmoHcTpanuu. B3auMozaencTBue LHMHKA C CEpoOW,
consiHOM kucnoToH, xmnopugoMm Meau(Il). I'openue
Mar”us. B3anmoneiicteue XJIOpHOU
Y CEpOBOJIOPOIHOM BOJIbI
91-93 | O60o6menne u cucremaruzauus 3HaHUA 1o TemMaMm «llepmonuueckuit 3akOH W TepUOAUYECKas CHCTEMa XUMHMYECKHX 3JIE€MEHTOB

ZI. n. MeH/:[eJIeeBa. CTpOCHI/Ie aToMa» B « XuMHudeckas cBI3b. OKHCINTEILHO-BOCCTAHOBUTEIIHLHEIC pCaKuu»
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94 Koumponvnas paboma mno temam «llepruoguveckuii 3aKOH W TIEpUOAMYECKas cHcTeMa XuMudeckux snemeHToB J[. M. Menneneena.
Crpoenue atoma» u «XuMudeckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIII
95-96 | Pemenue 3amau
97 Hrorosas koHTposbHas paboTa 3a Kypc 8 Kiacca
Pezep | 8u
HOE

BpeMst
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(2 u B Henento, Bcero 70, U3 HUX 4 4 — pe3epBHOE BpeEMs)

Homep ypoka OcHoBHOe cojlepikaHue XapakTepucTHKA OCHOBHBIX BUI0B 1eSITeJIbHOCTH
Tema ypoka
n/n YpPOKa y4yamuxcs (Ha ypoBHe Y4eOHbIX JAeiCTBHII)
IloBTOpEeHUe U 00001IeHNE CBeleHul 0 Kypcy 8 Kkiacca. Xumnueckue peakunu (5 4)
1 Knaccudukamus bunapueie coenuHenus. Okcuapl cosieoOpasywomme | Xapakmepuzoeams OKCHUIBI, THAPOKCHABI (OCHOBaHUSA,
HEOPTraHUYeCKUX u HecojeoOpasyomue. ['MapoKcuapl: OCHOBaHHUSA, | aMPOTEpHbIE TUJIPOKCH/IBI, KHUCJIOPOJICOIEpIKaLIIHe
BEILIECTB U UX aMm(pOTepHBIE TUIPOKCUIBI, KHUCIOPOACOACPKAIINE | KUCIOTHI) U COJIM MO TUIaHYy: COCTaB, CIOCOOBI 00pa3oBaHus
HOMEHKJIaTypa KHCJIOTHI. Cpennue, KHCIIBIE, OCHOBHBIE, | HA3BaHMI1, XapaKTepHbIE CBOIMCTBA U MOJTyUYEHHUE.
KOMIUIEKCHBIE COJIH. Knaccugpuyuposams oKcuIpl, TUAPOKCUABI (OCHOBAHUSA,
JemoncTpanuu. O3HaKOMJIEHHE C KOJUIEKIHUAMU | aMPOTEpHbIE TUJIPOKCHIBI, KHUCJIOPOJICOIEpIKalIIHe
METaJUIOB W HemeTawioB. (O3HAKOMJIEHHE C | KMCJIOThI) U COJIM MO Pa3IMUHbIM IIPU3HAKAM.
KOJUIEKLIUSAMH OKCUIOB, KUCJIOT U COJIeH Ymems  moATBEpKIATh  XApAKTEPUCTHKY  OTIAEIBHBIX
MPEJICTaBUTENIeH  KJIAaCCOB ~ HEOPraHWYEeCKHMX  BEIECTB
YpaBHEHUSMHU COOTBETCTBYIOIINUX PEAKIIHIA.
Packpvieams TeHeTHUECKYIO CBA3b MEXKIY KilaccaMmu
HEOPraHUYECKUX COCIUHEHU
2—3 Knaccudukamus O6o0mmenrne CBeIEHUH O XHUMHYECKUX peakiusaX. | O0vicHams TOHATUS «XUMHUYECKas PEAKIUs», «PEaKIuu

XUMHUYECKUX PEAKIU

110 pa3JINYHbIM

Knaccudukanmss  XMMHYECKHMX  peakiuid 10

pa3siiniHbiM OCHOBAaHHAM: 110 COCTaBy U HYHUCITY

COCANHCHUA», «KPCAKIIUN PA3JIOKCHUA», KPCAKIUN 06M€Ha»,

«peaKlMy  3aMEIICHUs», «PEaAKIUH  HEUTpaIu3aIun,
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OCHOBaHUAM

pearupyomux #u 00pa3ylOUIMXCS BELIECTB, IO
TEIIoBOMY 3¢ (eKTy, MO arperaTHOMy COCTOSIHUIO
pearupyromux BelIecTB, IO O00paTUMOCTH, IO
M3MEHEHUIO CTETeHeW OKHUCIEHHUS JJIEMEHTOB, IO
HCIIOJIb30BAaHUIO KaTajlu3aTopa.

JlabopaTopubie onbiTel. 1. B3aumonelictBue

aMMHaKa ¥ XJOPOBOAOPOJA. 2. Peaknus
HeWTpanu3anuu. 3. HaOmrogeHue — TerioBoro
addexra peakImn HEUTpaTu3aIluu. 4.

B3anmoneiictBue CepHOM KHCIOTBI € OKCHUAOM
meau(Il). 5. PasnmokeHue mnepokcuaa Bomaopoda ¢

IIOMOIIBIO KaTajla3bl KapTO(l)eJ'ISI

(OK30TCPMUUCCKHUC pcakuumn», OHAOTCPMHYCCKUC

pcakuum», «06paTI/IMBIC pcakuum», «H606paTI/IMLIe
p€akuun», «OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIUN,
«T'OMOI'CHHBIC pEeaKnun», «E€TCPOrcHHBIC pE€aKkun,

«KaTaJIUTHIECKUE peaxmy, «HEKaTaINTHIECKUE
peaKIMNy», «TEIUIOBON APPEKT XUMHUECKONU PEAKIIUN.
Knaccuguyuposams XUMUYECKUE PEAKIMU 110 Pa3IMIHBIM
OCHOBaHHSIM.

Onpeoensimp OKUCIUTENb ¥ BOCCTAHOBHUTENb, IPOIECCHI
OKHCIICHHSI ¥ BOCCTAHOBJICHHUSI.

Habniooams 1 onucvieams peakluu MEXAY BELIECTBAMH C

MMOMOIIBIO PYCCKOT'O (pOI[HOl"O) SA3bIKA U A3bIKa XMMHH

IlonsTue o ckopocTu
XMMHYECKON PEaKIHH.

Karamus

IlonsiTue O CKOPOCTH XHMMHMYECKOM pEaKLuu.
@DakTOphl, BIUAIOIME Ha CKOPOCTh XUMHYECKHX

peakuuii: TMpUpoAa pearupyroumx BeEHIeCTB, UX

KOHIICHTpAIH, TeMIieparypa, IJIOIIATh
COTMPUKOCHOBEHMUS, HaJA4ue KaTaausaTopa.
Karanms.

JdeMoHcTpanum. 3aBUCUMOCTh CKOpOCTH

XUMHUYECKON pEeakuuu OT MPUPOAbl Pearupyroniux
BELIECTB. 3aBUCHUMOCTb CKOPOCTH XUMHYECKOU

peaKkuy OT KOHLUEHTPALMHU Pearupyrolux BELIECTB.

Ob6vsacHamb, YTO TAKOE «CKOPOCTh XUMUYECKON pEaKIIum.
Apeymenmuposams BEIOOp €IUHUI] U3MEpPEHUs Vp.
Yemanasenueams pUUMHHO-CIECTBEHHBIE CBA3U BIUSHUS
pa3nuyuHbIX (PAaKTOPOB HA CKOPOCTh XUMUUECKUX PEAKIMIL.
Habniooams u onucvliéams peakuuu MeXAy BELIECTBAMU C
MOMOILBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU
Ilposooums ~ OMBITH, TMOATBEPKIAAIOIINE 3aBHUCUMOCTh

CKOPOCTH XUMHUYECKOH peaKkluy OT Pa3IUYHbIX (PAKTOPOB
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3aBUCUMOCTh CKOPOCTHM XUMHYECKOW pEakUuu OT
IUIOUIA/IA CONPUKOCHOBEHMSI pEArMPYIOIUX BEIIECTB
(«kumsAmmi - caoi»).  3aBUCHUMOCTh  CKOPOCTH
XMMUYECKOM peakUuu OT TeMIepaTypbl pearu-
PYIOLIUX BELECTB.

JlabopaTopHble onbIThI. 6. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM pPEaKLUU OT HPUPOIbl PEArupyIOLIMX
BEIIECTB Ha IpUMEpe B3aUMOJEHCTBHUS PacTBOPOB
THocynb(ara  HaTpus U XJopuga  Oapus,
THOCYNnb(aTa HATPUS M COJITHOM KHCIOTBL 7.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pPEAKIUH OT
OPUPOABl METAJUIOB MpPHU MX B3aUMOJCHCTBUU C
COJITHOW KHCIOTOH. §. 3aBHCHMOCTh CKOPOCTH
XUMHUYECKOM pEeaKkIUH OT MPUPOIbl KHUCIOT HpHU
B3aUMOJEHCTBUM HX C XKele30oM. 9. 3aBUCUMOCTb
CKOPOCTH XHMHYECKOM peakLHUu OT TEMIIEpPaTypBbl.
10.

3aBUCUMOCTh CKOPOCTHM XUMHUYECKOW pEaKIUH OT
KOHIEHTpAalluu  pearupyroomux  Bemects. 11,
3aBUCUMOCTb CKOPOCTM XMMHUYECKOM pPEaKIUH OT
IUIOILAAN COINIPUKOCHOBEHUS pearupyromux

BemecTB. 12. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOMN
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peakuuy OT HAJIMYUS KaTanu3aTopa

XumMunuyeckne peakuuu B pacreopax (10 )

3HeKTp0JII/ITI/I‘-ICCKaH

JUucconuanusa

[lonsatue 00 SIEKTPOIUTHUECKON AMCCONMANNH. | Xapakmepuzosamy MOHSTUS «OIEKTPOIUTHYECKAS
DNEeKTPOTUTBEl W HEDJIEKTPOIMUTHL.  MEXaHW3M | IUCCOLHUAIIHS, «IJEKTPOITUTHD), «HEIIEKTPOIUTHD».
TUCCOIMAIIAN  DJICKTPOJIIMTOB  C  Pa3NUYHBIM | Ycmanaeiueams TPUIAHHO-CIICICTBEHHBIC CBSI3W MEXKIY
xapaktepoM cBs3H. CTENeHb 3JIEKTPOIUTUYECKON | IPUPOIOH SIEKTPOIUTA U CTENICHBIO €T0 AUCCOLUAIIHH.
JAUCCOIaln. CuibHEBIE I/ICJIa6bIe 9JICKTPOJIMTEL. Yemanasnuseamo MNPUYIUHHO-CIICACTBCHHBIC CBA3HU MCKIAY
Jemoncrpanuu. lcnbiTaHue BEmECTB W WX | TUIIOM XHMHYECKOH CBSI3W B AJICKTPOJIMTE U MEXaHU3MOM
pPacTBOPOB Ha AIIEKTPOIIPOBOTHOCTh €ro IUCCOIUAINN

JlabopaTopHblii onbIT. 13. Jlucconmarus criadbIx

AJIEKTPOJINTOB HA IPUMEPE YKCYCHOM KHCIIOTBI
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OCHOBHEIE
MOJIO’KEHUSI TEOPUU
AIEKTPOIUTHICCKOM

nuccormaruu (TO/I)

OCHOBHBIE IOJIO)KEHUSI TEOPUU BJIEKTPOIUTHUECKON

JUCCoalmm. K.]'IaCCI/I(I)I/IKaL[I/ISI HOHOB MU HX

CBOICTBA. KI/ICJ'IOTBI, OCHOBaHHA M COJIM KaK

aneKkTponuThl. X kitaccudukaius 1 [uccoruanus.
JdemoHcTpanuu. 3aBUCHUMOCTD

ANEKTPONPOBOJHOCTH  YKCYCHOM  KHCJOTBI  OT
KOHIIEHTpaluu. J[BHXKEHHE OKpallleHHbIX HOHOB B

QJICKTPHUYICCKOM II0JIC

Xapakmepus'oeamb INOHATHA  «CTCIICHb JHUCCOLHMALIUI),

«CUTTBHBIE  DJICKTPOJHTH),  «CJIAa0ble  DIEKTPOIUTHI»,
«KaTHOHBI», «AaHHUOHBD), «KUCIIOTBD», «OCHOBAHUS, «COJM.
Cocmasnsaims ypaBHEHHS 3JIEKTPOITUTHUECKON AUCCOLUAIIUN

KHCJIOT, OCHOBAHUM U COJICH.

Hnnrocmpuposams  TIpUMEPAMHU  OCHOBHBIE  ITOJIOKEHHUS
TEOPHUU IIIEKTPOTUTHIECCKON AUCCOIIUAIUH.
Paznuyams  KOMIOHEHTBI  JIOKa3aTelIbCTB  (TE3UCOB,

apryMeHTOB U (JOPMBI JOKa3aTEIbCTBA)

XUMHUUECKHE
CBOMCTBA KHUCJIOT KaK

AIIEKTPOJIUTOB

O6H_II/IC XMMHUYECKHE CBOMCTBA KHMCIIOT: M3MEHEHME

OKpacKM  HWHIUKATOPOB,  B3aUMOJECHUCTBHE  C
MeTaJulaMH, OKCUIAMU U THAPOKCUAAMH METAJLIOB U
colsiMU. MouneKynsipHble UM HOHHBIE (TIOJIHBIE U
COKpAIllEHHbIE) YPABHEHUS pEAKIMHA. XUMHUECKUI
CMBICII ~ COKpPaUIEHHBIX  ypaBHEHHMH.  YcCIOBUSA
IIPOTEKAHUSI PEAKUUM MEXIY DJJIEKTPOIUTAaMU [0
KOHITa. Psi1 akTMBHOCTH METAIIOB.

JlabopaTtopHbie onbIThl. 14. 3MeHeHue OKpacku
WHJIUKATOPOB B KHUCIOTHOW cpene. 15. Peaknus

HEUTpaau3aluu pacTBOpa IIEIOYU PA3IUYHBIMU

Xapaxmepuzosams 00IIME XUMUYECKHUE CBOWCTBA KUCIOT C
HO3UIMH TEOPUH NIEKTPOIUTUIECKON TUCCOIHALIIH.
Cocmagnams MONEKyNSpHBIE, TIONHBIE W COKpAIIEHHBIE
MOHHBIC YPABHEHUS PEaKLUil ¢ y4acTHEM KHUCIIOT.
Apeymenmupoeams BO3MOKHOCTh NPOTEKAaHUS pEaKIUil ¢
ydacTHeM KHCJIOT Ha OCHOBe IpaBwia bepromne um psga
AKTUBHOCTH METAJUIOB.

IIposooumy XUMHUYECKHE

ONBITHI, TOATBEPKIAOIIUE

CBOWMCTBA KHCJOT, C COOJNIOJICHHMEM IpaBUJ TEXHUKU
0€30MacHOCTH.

Habniooamw u onucvieams peakiuu ¢ y4aCTUEM KHCIIOT
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kucinoramu. 16. Ilomyuenune rugpokcuna meau(Il) u
€ro B3aUMOJEHCTBUE C pa3IMYHBIMHU KUCIOTaMu. 17.
BzaumopelicTBue CHIBHBIX KHCIOT C OKCHAOM
menu(ll). 18—20. BzaumonmeilcTBHE KHCIOT C

metamnamu.  21. KauectBeHHas — peakuus — Ha
kapOoHat-uoH. 22. [lonyyeHune cTynHs KpeMHHEBOMH
KUCHOThL. 23. KauecTBeHHass peakius Ha XJIOPH-

WK CyNb(aT-uOHBI

C TIOMOIIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

10

XUMHUYECKHUE
CBOMCTBa OCHOBaHUM

KaK 3JICKTPOJINTOB

OO01ue XUMHYCCKHE CBOICTBa IIeJIOUEH:

B3aMMOJEHCTBUE €  KHUCJIOTaMHM,  OKCHJAaMHU
HEMEeTaJIoB, coyisiMu. O0IIMe XUMUYECKHEe CBOUCTBA
HEpPACTBOPUMBIX OCHOBAaHWM: B3aMMOJECHCTBHE C
KHCJIOTaMH, Pa3JIoKEHHUE ITPU HarPEBaHUU.

JlabopaTtopHbie onbIThl. 24. VI3MeHEeHUE OKpacKu
WHJIUKATOPOB B IIEJIOYHON cpene. 25.
B3anmoneiicTBre mienoydei C YriaeKUCIbIM Ta30M.
26. KauectBeHHast peakiusi Ha KaTUOH aMMOHHSL.
27—28. Ilonyuenue ruapoxkcuga menu(Il) m ero

Pa3JI0KCHUC

Cocmagnames MOJIEKYJSIpHBIC, TOJIHBIE U COKpAIlEHHbIC
MOHHBIC YPaBHEHUSI pEaKLIUi C y4acTHEM OCHOBAHMIA.
Apeymenmupoeams BO3MOXKHOCTb MPOTEKAHUS PEaKUUN C
y4acTHEM OCHOBAHUI Ha OCHOBE TpaBmiia beproiute.
Ilposooums  ONBITHI, TOATBEPKIAIOIINE XUMHUYECKUE
CBOIICTBa OCHOBaHWA, C COOJIOACHHEM IMpPaBUJI TEXHHUKHU
0€30MacHOCTH.

Habnwoams n onucvieams peakiuu ¢ y4aCTHEM KHCJIOT C

MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU

11

XUMHUECKHUE
CBOMCTBA COJIEN KaK

QJICKTPOJIUTOB

OOu1re XMMUYEeCKHe CBOMCTBA CPETHUX COJICH:
B3aMMOJEHCTBUE C KMCIOTAMH, IIEJI0YaMH, COJISIMU

U MeTaluiaMu. B3auMoaelcTBre KUCIIBIX COJIEH CO

Xapaxmepuzoeams 0OIIHE XUMHUYECKHE CBONCTBa COJCH C
MO3ULIUNA TEOPHUH JEKTPOIUTUUECKOU JTUCCOIMALIUH.

Cocmasnsameo MOJICKYJISIPDHBIC, IIOJIHBIC H COKpaI_HéHHBIe
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11eJI0YaMHU.
JlabopaTopHble onbIThl. 29. B3aumoneincTtBue
kapoonatoB ¢  kucioramu. 30. ITlomydenwme
ruapokcuaa kenesa(lll). 31. BzaumoneicTBue

xKelesza ¢ pactBopoM cyibdara menu(1l)

VOHHBIC YPABHEHUS PEAKLIUNA C YIaCTHEM COJICH.
Apeymenmuposams BO3MOXHOCTb TPOTEKAHUS peaKlUi
C ydacTHeM coJIeil Ha OCHOBE IpaBuia beproie.
Ilposooums ~ ONBITHI, TOATBEPKAAIONIUE  XUMUUYECKHE
CBOiicTBa coiyiell, ¢ COOJIOAEHUEM MPAaBUI TEXHHUKHU
0€30IMacHOCTH.

Habniooams u onucviéams peakuud C y4aCTHEM COJIEH

C TIOMOIIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHUU

12 [onsitie o ruaponuse | ['maponu3 kak oOMEHHOE B3aUMOJICHCTBUE coliell ¢ | Yemanasnueams 3aBUCHMOCTb MEXKIY COCTaBOM COJNU M
coJe BOJOMW. ['MIponM3 cONM CUIBHOTO OCHOBaHUS M | XapaKTEpOM €€ TMAposu3a.

cmaboit  kucnorel. [wnponusz comu  cnmaboro | Awanusupoeams  Cpeny pacTBOpa COJUM € IOMOIIBIO
OCHOBaHMS M CHJIBHOW KHUCJIOTBL. BOJOpOIHBINA | MHAUKATOPOB.
nokasatenb (pH). Ilpocnosuposams TUII THAPOIU3A COJIM HA OCHOBE aHAJIN3a
JemoncTpanuu. OmnpeneneHue xapakrepa cpenbl B | €€ popmybl
pacTBopax conei

13 Ipaxmuueckas CBoiicTBa KHCIIOT, OCHOBaHH, OKCUIIOB U cojieil B | Ymems oOpamaTtbes ¢ J1abopaTopHbIM 000OpyIOBaHHEM

paboma 1. Pemenue
IKCTIEPUMEHTABHBIX
3amad o TeMe
«DJIEKTpOIUTHYECKAs

AUCCOLHAIIHA

CBETEC TEOPHH DJICKTPOIUTHYCCKON JTHCCOIMAINH
Y TIpeICTaBICHUI 00 OKHUCJIUTEIIHLHO-

BOCCTAaHOBUTCIIBHBIX PCAKIUAX

Y HaTpeBAaTEIIbHBIME ~ NpUOOpaMH B COOTBETCTBUH
C MIPaBUJIAMHU TEXHUKH OE30TIaCHOCTH.
Habnrwoams cBOWCTBA SJIEKTPOJIUTOB.
Habniooams W onucvleams peakuuu €  y4acCTHEM
3JIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOI'0 (PYCCKOro WIH

pOI[HOl"O) SA3bIKa U A3bIKa XMMHUH.
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Dopmynuposamp BBIBOJBI IO pPE3yJabTaTaM IPOBEIEHHOIO

JKCIEpUMEHTA
14 O0o001IeHre U CUCTeMAaTH3aNNs 3HAHUN TI0 TeMe « XUMUYECKHUE PEaKIUU B PACTBOPAX IIICKTPOIUTOBY
15 Konmponvnas paboma I o tTeme «XMMHUYECKHAE PEAKIIMK B pACTBOPAX JIEKTPOIUTOBY
HemeTanabl 1 UX coequHeHud (25 4)

16 O6mas CtpoeHHe aTOMOB HEMETANIOB U HMX MOJIOKEHUE B | OOBACHAMb, UTO TAKOE HEMETAILIHI.

XapaKTEePUCTHKA MEePUOINYECKOM CHCTEME. Psan | Xapaxmepuzoeames XumMudeckue 371€MEHThl — HEMETAJIBI U

HEMETAJIOB 3IEKTPOOTPHUIIATEIILHOCTH. Kpucrammuueckue | ctpoeHre, QU3NIECKUE M XMUMHUYECKHE CBOHCTBA MPOCTHIX

pPEmIETKH HEMETAUIOB — TMPOCThIX BEHIECTB. | BEIIECTB — HEMETAJIOB.

Odusnueckue  cBoiictBa  HeMmetauioB.  OOmme
XUMHYECKHE CBOMCTBA HEMETAJIOB: OKUCIIUTEILHBIE
1 BOCCTAHOBHUTEIILHEIE.

HMemoncrpanun. Komnexkuust HemertamioB. Monenu
KPUCTAJUTMYECKUX PEIIETOK HEMETAIJIOB: aTOMHBIE U
MoJIeKyJIsspHbIe. O30HATOP U MPUHITUIIEI €70 PaOOTHI.
['openne mpocCThIX BEIIECTB — HEMETAUIOB: CEpHI,

docdopa, TpeBECHOTO yriis

ObvscHamb 3aBUCUMOCTh OKHCIIUTENIBHO-
BOCCTAHOBUTEIBHBIX  CBOWMCTB (MM MpeocKaszvieamoy
CBOIICTBAa) AJIEMEHTOB-HEMETAJUIOB OT HUX IIOJIOKEHUS B
MEePUOIUYECKOM  CHCTEME  XUMHUYECKHUX  DJIEMEHTOB
J1. 1. Menpeneena.

Yemanaenueams TPUUMHHO-CIENCTBEHHBIE CBSI3M MEXKIY
CTPOCHHEM  aToMa, XHUMHYECKOH  CBS3bIO,  THUIIOM
KPUCTAJUIMYECKOM PEIIETKU HEMETAJIa U €r0 COCIMHEHUN 1
(GuU3MYECKUMHU CBOICTBAMH JIaHHOTO HEMETajula U €ro
COEIUHEHU.

ﬂom%zeamb OTHOCHUTECIBHOCTh MOHATHH «METaII» H

«HEMCETAJLII»
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17 Oo6mas [amoreHbl, CTpoeHHME WX aTOMOB U MOIEKYI. | Xapakmepuzosams CTPOCHHE, (PUINICCKHUE U XUMHUYCCKHE
XapaKTEePUCTHKA du3znyeckrue M XUMHUYECKHE CBOMCTBA TaJIOT€HOB. | CBOMCTBA, MOJYYEHHE W NMPUMEHEHUE TaJlOTE€HOB B ILJIaHE
aneMeHToB VIIA- 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB TaJlor€HOB B | 001Iero, 0COOCHHOTO U €TUHUYIHOTO.

TPYIIbl — TAJIOTEHOB | 3aBUCUMOCTH OT MX TOJIOKEHHUS B MEPUOAMYECKOU | Yemanasnusams TPUUUHHO-CIECICTBEHHBIE CBSI3HM MEXKIY
cucteMe. HaxoxneHnue rajoreHoB B NMPHUPOAEC M MX | CTPOGHHEM  aToMa,  XUMHUYECKOH  CBS3bIO,  THUIIOM
[IOIy4YEHHUE. buonoruueckoe 3HAYCHUE U | KPUCTATMYECKON PEHIETKU y TaJIOT€HOB U (PU3HUUECKUMH U
MIPUMEHEHHUE TrajOr€HOB. XAMHYECKHMH CBOMCTBAMHU 3THUX BEIIECTB
JMemoncTpamun. OOpasmpl rajloreHOB — TMPOCTHIX
BeIlecTB. B3anMoielicTBHE TaJIOIreHOB C METaJlJIaMHU.
BriTecHenne xiaopoM OpoMa WM MO/ U3 PacTBOPOB
UX coJiek

18 CoenuHeHUs lanoreHoBoOpOIBI M COOTBETCTBYIOIIUE WM | Xapakmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO)
rajlorcHOB KHCIIOTHI: IIJIABUKOBAsI, COJISTHAsI, OPOMOBOJIOPOIHAS, | SI3bIKA M SI3bIKA XUMHH COCTaB, (PU3MUECKUE U XUMHUYECKUE

nonoBomoponHas. [amorenunsl. KauecTBeHHBIC

peakiuM  Ha  rajJoreHua-uoHsl.  [IpumMeHeHue
COEIMHEHUH TraJIOTE€HOB.
JleMoHcTpanus. Komnexnus MIPUPOIHBIX

COCIMHEHM XJI0pa.
JlabopaTopHbIii onbIT. 32. Pacnio3HaBaHue

raJorcHua-uoHoOB

CBOICTBa, TOJY4YeHHME M NIPHUMEHEHHE COCAVHEHUN
raJIOT€HOB.

Hazvieams  coeguHeHHs TajoreHoB 1o ¢opMmylie H
cocmagnams GOPMYIIBI TI0 UX HA3BAHUIO.

Ycmanasnueams TIPUUMHHO-CIEACTBEHHBIE CBSI3U MEKIY
XVUMHUYECKOH CBA3BI0 U TUIIOM KPUCTAJUIMUECKON PELLETKU B
COEIMHEHUAX TaJIOTEHOB U (PU3MYECKUMHU U XMMUYECKHUMHU
CBOMCTBAMM 3THX BEILECTB.

Ilposooumys, Habnwoams W onucvléams XUMHYECKUN
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AKCIIEPUMEHT II0 PACMO3HABAHUIO TaJOTCHU]I-MOHOB C
coOmIoIeHNEeM MPaBUII TEXHUKU 0€30M1aCHOCTH.

Buinonnams  pacu€tbl 1O XUMUYECKUM Qopmyiam |
YpaBHEHHUSM  peakIuii, MPOTEKAIUX C  y4JacTHEeM

COEIMHEHUI TAJIOTEHOB

19 Ilpakmuueckas ConsHasi KuCJIOTa KaK CHJBHBIA 3JEKTPONHT. | Ymems oOpamaTthes ¢ J1abopaTOpHBIM 00OPYAOBaHHUEM U
paboma 2. U3ydyenue | TunnyHble peakuMu KHCIOT, XapaKTepHble JMJIs | HArpeBaTelIbHbBIMU  NpUOOpaMH B COOTBETCTBUU  C
CBOMCTB COJITHOU COJISTHOM KHCJIOTBI: B3aMMOJACHCTBUE C METAJUIAMH, | PABHIIAMHU TEXHHUKH O€301TacHOCTH.

KHCJIOTBI OCHOBHBIMU " amM(pOTepHBIMU okcunam, | Habnooams CBONCTBA AIIEKTPOJUTOB M MPOUCXOASIIUX C

OCHOBAHUSAMH M aM(OTEpPHBIMM TMJIPOKCUAAMH, | HUMU SIBICHUI.
cossiMu. KadyecTBeHHas peakuus Ha XJIOPHI-UOH Habnooams WM onucvleams  peakUUM C  y4acTHEM
ANIEKTPOJIUTOB C IMOMOIIBI0 PYCCKOTO (POJHOTO) SI3bIKa U

A3bIKa XUMUHU.
Dopmynuposamb BBIBOIBI 1O pe3yiabTaTaM IPOBEIEHHOTO

HKCIEPUMEHTA
20 OOmas OOmrast xapaktepucThka 31eMeHTOB VIA-rpynmsl. | /Jlasames OOLIyI0 XapaKTEpPUCTHKY aTOMaM, IPOCTBHIM
XapaKTepUCTHKA Cepa B mpupozne u €€ NolydyeHHE. AJUIOTPOIHBIE | BEMIECTBAM M COEJUHEHMSM XaJIbKOT€HOB B 3aBUCUMOCTH OT

31eMeHTOB VIA-

TPYIIIB —

xanbkoreHos. Cepa

MoAu(UKAIIUU CEPhl M MX CBOMCTBA. XHUMHUYECKHE
CBOMCTBA CEphI U €€ IPUMEHEHHE.
JdemoHncTpanun. BzaumonaeicTeue cepsl ¢

METaJlJIaMH. FopeHI/Ie CCPBI B KUCIIOPOAC

UX TMOJIOKEHUS B IEPUOIUUECKON CHUCTEME.
Xapakmepuzoeams CTpOCHUE, AIOTPONHUI0, GU3HUECKUE U
XUMUYECKHE CBOMCTBA, MOJYyYEHUE U TPUMEHEHHUE CEPBHI.
Yemanasenueams TPUUMHHO-CIEICTBEHHBIE CBSI3U MEXAY
XUMHYECKOU

CTPOCHHUEM aToma, CBA3bIO, THUIIOM
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KPUCTANTMYECKON peméTku cepbl U € (PU3HMUECKUMH U
XUMHUYECKHMHU CBOWCTBAMH.

Buinonnams  pacd€rbl MO XUMUYECKUM QopmyiamM H
YpaBHEHUSIM peaKIuii, MPOTEKAIOIINUX C Y4aCTHEM CEPBHI.
Ilposooums, mnabaodams W onucvléams XUMHYECKHUI
HKCIEPUMEHT I10 TOPEHHUIO CEphl Ha BO3AYyXE U B KUCIOPOJIE

C CO6J'IIO,I[6HI/IGM IMpaBUJI TCXHUKHU 0€e30I1aCHOCTH

21

CepoBoaopoa u

Cynb(pUIBI

CepoBOJIOpO/I: CTPOCHHUE MOJICKYJBI, (PU3UYECKUE U
XUMUYECKHE CBOMCTBa, IOJyY€HHE U 3HAUYCHUE.
CepoBomoponnass  kucnotra. Cynbpunbl U HX
3HaueHue. JIroMuHOpOpHI.

demoncTrpanun. Komnekus cynbGUIHBIX Y.

KauecTBennas peakuus Ha CyTb(UI-UOH

Xapakmepuzo6amsb ¢ UCNOJIB30BAaHUEM PYCCKOTO (POIHOTO)
S3bIKA M SI3bIKA XMMHH COCTaB, (PU3MUECKUE U XMMHUYECKUE
CBOICTBA, MOJy4YCHHE U NMPUMEHEHUE COCIMHEHUN Cepbl B
CTCIICHH OKHUCIICHUS —2.

Ha3zvieame coequHeHus cepbl B CTETICHU OKUCICHUS —2 TIO
dbopmyie u cocmagnims HOpPMYIIBI IO UX HA3BAHUIO.
Cocmaenams  MOJEKYJSAPHBIE W HWOHHBIE YpPaBHEHHUS
peakiuii, XapaKTepU3yIOIU€ XHWMHYECKHME  CBOMCTBA
COEJIMHEHUH CEPhI B CTEIICHU OKUCIICHUS —2.

Onucvieamo MIPOLECCHI OKHUCJIEHUS-BOCCTAHOBIICHHUS,
onpeoenams OKUCIUTENb U BOCCTAHOBUTENb U COCMABIISAMb
ANIEKTPOHHBIN OalaHC B pEaKIHsIX C y4acTHEM Cephl B
CTCIICHH OKMCIICHUS —2.

Yemanasnueams TPUUUHHO-CIIEICTBEHHBIE CBSI3M MEXKIY

XUMUYECKOHU CBA3bI0 U TUIIOM KPUCTAIUIMYECKOU PELIETKU B
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COCANHCHUAX CCPBI U (1)I/I3I/I‘-I€CKI/IMI/I n XUMHUYCCKUMU

CBOMCTBAMHU DTUX COENUHEHUN

22

Kucnoponusie

COEJIMHEHUS CEPhI

Oxcupn cepwi(IV), cepHUCTast KHCIIOTA, CYITb(QUTHI.
KauecTBeHHas peakiyst Ha Cylb()UT-HOH.

Oxcun cepei(VI), cepHas Kucnora, CyabQarsl.
Kpucramnorunpatel. KadecTBeHHass peakius Ha
cynbdaT-uoH.

Jemonctpanuu. OOeciBeunBaHHE OKPAIICHHBIX
TKAHEW U [IBETOB CEPHUCTHIM T'a30M.
B3aumoneiicTBe  KOHIEHTPUPOBAHHOM  CEpHOU
KUCIOTBI ¢ Menplo. OOyriuBaHUE OpraHMYECKHX
BEILIECTB KOHIICHTPUPOBAHHOM CEPHON KHCIIOTOM.
Jlabopatopuslii onbIT. 34. KauecTBeHHBIE peakuu

Ha CcyJb(haT-uOHbI

3anucvieams  HOpMYNBI OKCHIOB CEpBl, HA3bIBAMb WX,
Onucvléamv CBOMCTBA Ha OCHOBE 3HAHMM O KHCIIOTHBIX
OKCH/JIaX.

Xapaxmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POAHOIO)
A3bIKa M SI3bIKA XUMHH COCTaB, (PU3MUYECKUE U XMMHUYECKUE
CBOMCTBA CEPHOM KUCIOTHI KaK 3JIEKTPOJIUTA.

Cocmagnames  MOJEKYISPHbBIE W  HWOHHBIE YpaBHEHMS
peakuuii, XapaKTepU3yIoIUX XUMUYECKUE CBOMCTBA CEPHOIA
KHUCJIOTHI.

Pacnosznaeamo cynbdaT-noHHI.

Xapaxmepuzoeams ¢ UCIOIB30BAHUEM PYCCKOTO (POAHOIO)
A3bIKa W SI3bIKA XUMHUU CBOWCTBA KOHIIEHTPHUPOBAHHOMN
CEPHOMN KUCIOTHI KAK OKHCIUTEIS.

Cocmasname ypaBHEHUS OKHCITUTEHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA METOJOM 3JIEKTPOHHOTO
OanaHca.

Buinonnams  pacd€Tbl MO XUMUYECKUM QopmyiamM |
YpPaBHEHUSIM pEaKlMii, TPOTEKAIOIINUX C y4aCTHEM CEPHOM

KHCJIOTHI.

Habnooams 1 onucviéams XUMUUECKUH HKCIIEPUMEHT
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23 Ipaxmuueckas CepHass KHCIOTa KaK CHJBHBIH  DJIEKTPONHT. | Ymems oOpamaTthest ¢ 1a0OpaTOpPHBIM 00OpYIOBaHHEM U
paboma 3. Usydyenne | TUNHUHBIE pEaKIUU KHUCIOT, XapaKTepHbIe I | HarpeBaTeIbHBIMU  NpUOOpaMU B COOTBETCTBHUH  C
CBOICTB cepHOI pa30aBiIeHHON CEPHOM KHUCIOTHI: B3aUMOJCICTBHE C | MpaBUIaMH TEXHUKU 0€30MaCHOCTH.
KHCIIOTBI MeTaljlaMd,  OCHOBHBIMU UM amdoTepHbIMU | Habniooams CBOMCTBA AJIEKTPOJIUTOB U MPOUCXOISAIINX C
OKCHJIaMH,  OCHOBAaHMSMH ¥  aM(OTECPHBIMU | HUMU SIBJICHHM.
THJIpOKCUAaMu, coisiMu. KauecTBeHHas peakuus Ha | Habniooams W onucbiéams  peakuud € ydacTHEM
cynbGaT-uoH AIIEKTPOJIUTOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) A3BIKA U S3bIKA XUMHH.
Dopmynuposamb BBIBOJBI MO pe3yibTaTaM IMPOBEIEHHOTO
SKCIIEPUMEHTA
24 O6mas OOmras xapakTepUCTHKAa OJJIeMEHTOB VA-rpynmsbl. | [lasamb OONIyH0 XapaKTEPUCTHUKY aToOMaM, IPOCTHIM
XapaKTepUCTHKA A30T, cCTpoeHHWE aToMa U MOJEKYJIbl a30Ta. | BEIIECTBAM M COEAUWHEHUSM »dJEeMEHTOB VA-rpynmsl B
XUMHUYECKHUX duznueckue M XUMHYECKHE  CBOMCTBA U | 3aBUCUMOCTH OT UX MOJIOKEHHUS B IEPUOJUUECKOMN CUCTEME.

31eMEHTOB VA-

rpymnmnsl. A30T

MpUMEHEHHE a30Ta. A30T B TMPUPOAE U €ro
Ouooruueckast pob.
JdemoncTpanuun. [luarpamma «CocTaB BO3IyXay.

Buneodparmentst u cnaiiasl «lItnasu 6a3apbi»

Xapakmepuzo6ams ¢ UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO)
A3blKa M SI3bIKa XMMHUH CTpO€HHe, (uznueckue u
XUMHYECKHE CBOMCTBA, MOJYyYEHNE U IPUMEHEHHE a30Ta.
Haszvieamv coenuHeHus a3zora 1no GopMmysie U cocmasisimo
(bopMyIIbI 110 UX HA3BAHUIO.

Yemanasenueams TPUUMHHO-CIIEACTBEHHBIE CBI3H MEXAY
CTPOEHHUEM aTOMa M MOJIEKYJIBI, BUIOM XHUMHUYECKOHN CBS3H,
TANIOM  KPHUCTAJUIMYECKOM  pPEmETKM a30Ta H  €ro

(I)I/IBI/I‘-IGCKI/IMI/I 1 XUMHYECKUMHU CBOMCTBAMHU.
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Buvinonnsams  pacy€Tbl MO XUMHUYECKHMM (QOpMylnaM H

YpaBHCHHUAM peaxunﬁ, MMPOTCKAOMIUX C YHACTHEM a30Ta

25

Ammuak. Comu

AMMOHUA

AMMUaK, CTpOCHHE MOJEKYIbl U (hU3HUYECKHe
CBOWCTBA. AMMMa4yHas BOJIa, HAIIATBIPHBIA CIUPT,
TUApPAT aMMHUaKka. [JOHOpHO-aKIENTOPHBIA MEXaHNU3M
oOpa3oBaHMS  CBSI3W B KAaTHOHE  aMMOHHS.
BoccranoBurenbHble CBOMCTBA aMMHAKA.

Conn ammoHMs M uX npuMeHeHue. KauecTBeHHast
peaKkiys Ha KaTHOH aMMOHMUSI.

HMemoncTrpanuu. [lonydenune, cobupanue U
pacnio3HaBaHMe ammuaka. PasiiokeHue nuxpomara
aMMOHUSI.

JlabopaTopHblii onbIT. 36. KauecTBeHHas peakius

Ha KaTHUOH aMMOHUA

Xapaxmepuzoeams ¢ UCTIOTB30BAHUEM PYCCKOTO (POAHOTO)
A3bIKa W A3bIKA XUMHU COCTaB, CTPOCHHE MOJIEKYIIbI,
bu3MYecKne W XHMMHYECKHE CBOWCTBa, TMOJy4YeHUE U
MpUMEHEHUE aMMHaKa.

Haszvieams conu amMMoHHSI 110 GopMyllaM U COCMABISAmMb
(bopMyIBI 110 UX HA3BAHUSIM.

3anuceieamb ~ MOJIEKYJSIPHbIE W  HOHHBIE  YPAaBHEHUS
peakuuii, XapakTepU3yIOLIMX XHUMHUYECKHUE  CBOMCTBa
aMMuaKa U CoJIEll aMMOHHS.

Cocmagnamo YpaBHEHUS OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX pEAKIM C Yy4YacTHEM aMMHaKa C
MOMOIIbIO METOIA 3JIEKTPOHHOT0 OajaHca.

Yemanaenueams NpUUUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
BUJIOM XHMHUYECKOM CBSI3U, THUIIOM KPHUCTAJUIMUYECKOMI
pPEemIETKH B aMMHAKe U COJNSIX aMMOHHUS U (U3UYECKUMHU U
XUMUYECKHUMH CBOMCTBAMHU ITUX BEIICCTB.

Ilposooums, Hnabaodams W ONUCHIBAMb XUMHYECKHUI
SKCIEPUMEHT 10 PACHO3HABAHMIO MOHOB aMMOHHS C

CO6J'IIOI[€HI/IG IMpaBUJI TCXHUKHA 0e30IMacHOCTH.

Buinonname  pacu€rbl 1O XUMUYECKUM QopmyiamM H
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YPaBHEHUSIM PEAKLHM, MPOTEKAIOIIMNX C YYaCTHEM aMMHUaKa

26 Ipaxmuueckas [Tonmyuenue, cobupanue U pacro3HaBaHue aMMuaka. | [lomyuams,  cobupams WU pacnosHaséamv  aAMMHAK.
paboma 4. M3yueHne pacTBOPUMOCTH amMMmuaka B Boae U | Obpawamvca ¢ 1a0OpPaTOPHBIM — OOOPYAOBAaHHEM U
[MomyueHue aMmmMHuaka | XapakTEpUCTHKA OCHOBHBIX  CBOWCTB  THJApaTa | HATPEBaTEIbHBIMU  NMPUOOpPAaMH B COOTBETCTBHH  C
Y U3y4eHHUE ero ammuaka. KauecTBeHHass peakiuss Ha KaTHOH | IPaBWJIaMU TEXHUKH 0€30MacHOCTH.
CBOWCTB aMMOHMUS Habnwoamv n onucvléams XAUMHUYECKUH DKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKa XUMUH.
Dopmynuposams BBIBOIBI 1O pe3yJbTaTaM IPOBEIEHHOTO
DKCIIEPUMEHTA.
Compyonuuams B TIpoliecce Y4eOHOTO B3aMMOJCHCTBUS
npu paboTe B rpymnmnax
27—28 Kucnoponnsie Oxcupl a30Ta: HECOJIE0OPa3yIOIINE U KUCIOTHBIE. Xapaxmepuzoeams ¢ UCTIOTH30BAHUEM PYCCKOTO (POAHOTO)

COCAMHCHUA a30Ta

A30THCTast KUCJIOTA U HUTPUTHL. A30THasi KUCJIOTa,
e€ noJlydueHue u ceorcrea. Hurpartsl.
JdemoHcTpaumu. B3aumoneiictere
KOHLEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEJBIO.
I'openne u€pHoro mnopoxa. Pasnoxenue HuTpara
KaJIAsL U TOPEHHE IPEBECHOTO YrOJIbKA B HEM.

JlabopatopHblii onbIT. 37. XuMHU4YeCKHEe CBOMCTBA

a30THOM KHCIOTHI KaK QJICKTPOJIUTA

A3bIKA U S3bIKAa XUMHUM COCTaB, (pU3MUYECKHE U XMMUYECKHE
CBOIMCTBA, MTOJIy4E€HUE U IPUMEHEHUE OKCHIOB a30Ta.
Cocmaeénsams ~ MONIEKYJISIDHBIE U HOHHBIC  YpaBHEHMS
peakuui, XapakTEepU3YyIOIIUX  XUMHUYECKHUE  CBOMICTBa
OKCHJIOB a30Ta.

Ycemanasnueams TIPUYMHHO-CIEACTBEHHBIE CBSI3H MEXKIY
BUJIOM XHMHYECKOH CBS3M, THUIIOM KpPUCTAJNINYECKOM
pemETKM B OKCHAAX a30Ta M UX (U3NYECKUMU H
XUMHUYECKUMHU CBOMCTBAMH.

Xapaxmepuzoeams ¢ UCTIOIB30BAaHUEM PYCCKOTO (POAHOIO)
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SI3bIKA M SI3bIKA XUMHH COCTaB, (PU3MUECKUE U XHUMHUYECKUE
CBOMCTBAa a30THOM KHCIIOTBI KakK »JJIEKTPOJUTA MU €€
MIPUMEHEHUE.

3anucvieamv  MOJICKYJISpHbBIE W  HOHHBIE YpaBHEHUSA
peakuuii, XapakTepU3YIOIIUE XHWMHYECKHME  CBOMCTBA
A30THOM KHUCIIOTHI KaK AJIEKTPOJIUTA.

Ilposooums, mnabrooame W onucvleamv XUMHYCCKUN
ASKCIEPUMEHT, XapaKTepHU3YIOLIMA  CBOMCTBA  a30THOM
KHCJIOTBI KaK »dJIEKTPOJINTA, C COOJIIOJICHUEM TMPaBUI
TEXHUKU 0€30IIaCHOCTH.

Xapaxkmepuzosams a30THYIO KUCIOTY KaK OKUCIUTEIb.
Cocmaesnsmeo yYpaBHEHUS OKHUCJIUTEIILHO-
BOCCTAHOBUTEIHHEIX peaKImii, XapaKTEePU3YIOITUX
XUMHYCCKHE CBOMCTBA a30THOM KMCIIOTHI KaK OKHUCIUTEINS, C
MOMOIIBIO METOIa JIEKTPOHHOTO OaaHca.

Ilposooumys, Habnwoams W onucvléams XUMHYECKUN
SKCIEPUMEHT, XapaKTepHU3YIOLIMA  CBOMCTBA  a30THOMU
KHCJIOTHI KaK OKUCIUTENS, C COOTIOICHUEM MPABUIT TEXHUKHU

0€e30I1acHOCTH

29

docdop u ero

COCAUHCHUA

docdop, cTpoerne atoma u autoTponus. Dochusl.
®ocpun. Oxcun dochopa(V) wu  docdopnas

kucnora. Docatsl.

Xapaxmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POAHOIO)
SI3bIKA U A3bIKA XUMUHU CTPOCHHE, AITIOTPONHIO, (pr3nyeckue

n XHUMHUYCCKUC CBOﬁCTBa, MNOJIYy4CHHUC W TMPUMCHCHUC
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Jemonctpauuu. OGpa3ipl IPUPOIHBIX COSTUHEHUH
docdopa. T'openue ¢dochopa Ha BO3Ayxe U B
kuciopoge. Ilomydenwe Oemoro dochopa wu
WCIIBITAHUE €TO CBOMCTB.

Jladopatopublii onbIT. 38. KauecTBeHHast peakius

Ha docdaT-uoH

docdopa.
CaMocTosTeTbHO onucvlams CBOWCTBa oKcHIa
dochopa(V) Kak KHUCIOTHOTO OKCHJA H  CBOMCTBa
dhochopHOI KHCITOTHI.

Hnmocmpuposams  cBoiictBa  okcupa  Qocdopa(V) wu
dbochopHOIi KHCIOTHl ypaBHEHUSMHU COOTBETCTBYIOIIUX
peaKIuu.

Ilposooums, Habat0O0amb W ONUCHIGAMb XUMHYCCKUN
OKCIIEPUMEHT ¢  COOJIFOICHWEM  TPaBWI  TEXHUKHU

0€30I1aCHOCTH.

Pacnosnasams docdaT-noHbI

30

OO6mas
XapaKTEePUCTHKA
yeMeHToB [V A-

rpymnmnsl. Yriaeposa

OOmiasi xapakTepucTHka 3jieMeHToB [V A-rpynmsi:
0COOEHHOCTH CTPOEHHSI AaTOMOB, IIPOCTHIX BEIIECTB
COCMHEHUI B  3aBUCUMOCTH OT  IOJIOKEHHS
3JIEMEHTOB B INEPHOAMYECKON CHCTEME. YTIEepOn.
Kpyrosopor yriepona B npupoze. AJUIOTPOIHBIE
MonubuKanuu:  anMmas, rpadpur.  AMopQHBIIT
YIJIEpOJ: caxka, JPEeBECHbIM yroib. AncopOuus.
XuMuyeckue CBOWCTBa yriepona.
Kokcoxumuueckoe Npou3BOACTBO U €ro NPOAYKLHS.
Kap6uasr.

Jemonctpaunu. Komnexius «O0pa3isl pUpOIHBIX

Hasamv 00OLIyI0 XapaKTEpUCTHKY aTOMaM, IPOCTBIM
BEUIECTBAM M COEJMHEHUSAM 3JIeMeHTOB I[VA-rpynmbsl B
3aBHCHMOCTH OT MX IOJIOKEHUS B IEPUOJUUECKON CUCTEME.
Xapakmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKa U SI3bIKa XUMUU CTPOEHUE, AJIJIOTPOIINIO, (PU3NUECcKUe
U XMMHUYECKHE CBOWCTBA, IIOJyYEHHE U NPUMEHEHHE
aMop$HOro yriaepoaa.

Cpasnueams CTpOCHUE U CBOMCTBA aiMaza U rpadura.
Onucvieams OKUCIATEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA
yriaepoaa.

Ilposooumys, Habnwoams W onucvléams XUMHYECKUN
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coequHenuin  yramepoxa».  lloprper H. .
3enunHckoro. IlornomnieHne aKkTHBUPOBAHHBIM YIIIEM
pacTBOPEHHBIX BEIIECTB WJIM Ta30B. YCTPOMCTBO

MPOTHBOTAa3a

9KCIICPUMCHT C COGJHOI[GHI/IGM IpaBUJI TCXHHUKHU

0€30I1aCHOCTH

31

Kucnoponnsie

COCIMHEHUS yriiepoaa

Oxcnn  yrnepoxma(ll):  cTpoeHme  MOJIEKYIBI,
noydeHue u  cBouictBa. Oxcun yriaepompa(IV):
CTPOEHUE MOJIEKYJIbl, IIOJy4YeHHE U CBOWCTBA.
VYronpHas kuciaora. Colum  YroibHOW KHCIOTHI:
kapOoHaTel W ruapokapOoHatel. TexHudeckas u
IUILEBas COJa.

JlaboparopHslii onbiT. 39. [lonyueHue u cBoiicTBa

YTOJIBHOM KHUCITOTHI

Xapaxmepuzoeams ¢ UCHOIB30BAHUEM PYCCKOTO (POJHOTO)
A3bIKa M SI3bIKa XMMHH COCTaB, (PU3MUECKUE U XUMHUECKHE
CBONCTBA, [TOJIy4YEHUE U IPUMEHEHHE OKCUI0B YIJIEpOa.
Ycemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEKIY
BUJIOM XHMMHMYECKOW CBSI3M M THUIIOM KPUCTAILUIMYECKON
peméTk B OKCHZAaX yriepoga W UX (U3HUYECKUMU H
XUMUYECKHMH CBOMCTBAaMU, a TAKKE IPUMEHEHUEM.
Cobnio0oame  TpaBWIa TEXHUKH  OE€30MAaCHOCTH  TIpHU
MCII0JIb30BaHUU IIEYHOTO OTOIICHUS.

Okasvigamy TEPBYIO MOMOILb MPU OTPABICHUH YrapHbIM
ra3om.

Xapaxmepuzoeams ¢ UCTIOIB30BAaHUEM PYCCKOTO (POAHOIO)
A3bIKa M SI3bIKA XUMHM COCTaB, (PU3MUYECKUE U XMMHUUYECKHE
CBOICTBa, MOJIyYEHUE U IPUMEHEHUE YroJbHOW KUCIOTHI U
e€ coselt (kapOOHATOB U I'MJIPOKapOOHATOB).
HUnnrocmpupoeams 3aBUCUMOCTb CBOMCTB COJIEW YroJIbHOM
KHUCJIOTHI OT UX COCTaBa.

Ilposooumys, Habnwoams W onucvléams XUMHYECKUN
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3KCHepI/IMeHT C COGJHOI[GHI/IGM HpaBI/IJI TCXHUKNU
0€30IaCHOCTH.

Pacnosnasams kapOoOHAT-HOH.

Bomnonnsmes pacu€Thl MO0 XMMHYECKHM (GOpMyTaM H
YpaBHCHHSM  pEakiuii, TMPOTEKANMUX ¢  Yy4aCTHEM

COEIMHEHUH yriaepoaa

32 Ilpakxmuueckas [Tonyuenue, cobupanue u  pacno3HaBanue | [lonyuams, cobupamv U pacno3Haséams YrIACKHUCIBIA Tas3.
paboma 5. | yrmekucnoro  rasza.  M3yuenme  pactBopumocTH | Odpawamscs ¢ 1a0OpaTOpHBIM — 00OpyHOBaHUEM U
[lonyuenue VJIIEKUCIOr0 Ta3a B BOJE UM XapaKTepUCTUKA | HArpeBaTENbHBIMH  NpUOOpaMH B COOTBETCTBUU  C
YIJEKUCIIOr0 Tra3a M | KUCIOTHBIX CBOIICTB YTOJIbHOM KHCIIOTHI. | TIPaBUJIAMU TEXHUKU O€30MaCHOCTH.
u3ydeHue ero cBoiictB | KauecrBennass  peakuuss Ha  kapOoHar- U | Habnwooams W onucviéams XUMUYECKUI SKCIEPUMEHT C
TUAPOKAPOOHAT-UOHBI MTOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUH.
@opmynuposams BBIBOJIBI MO PE3yJbTaTaM MPOBEAEHHOTO
HKCIIEPUMEHTA.
Compyonuuams B TIpoliecce Yy4eOHOTO B3aMMOJEHCTBUS
npu paboTe B rpymnmnax
33 YrieBoaopo bl Oprannueckasi Xumus. YTIeBOaopoaAbl. MeTtaH, 3TaH | Xapakmepuszoeams OCOOCHHOCTH COCTaBa M CBOMCTB

W TpolaH Kak TMpefesibHble  (HACHIIICHHBIE)

YIIEBOAOPOABl.  OJTWIEH M aleTWIeH  Kak
HemnpeeabHble (HEHACHIIIEHHBIE) YTIIEBOJAOPO/IBL.

CrtpyktypHble GOpMYNbl OPraHUYECKUX BEIIECTB.

OPraHUYECKUX COCTUHEHUM.
Pasznuuams nipenenbHbie U HENIPEAEIbHBIC YTIIEBOIOPO/IBL.
Hasvieamv u 3anucvieams (GOpMysbl (MOJIEKYISPHBIE U

BaKHEUIIINX npeacTaBuTeNCH

CTPYKTYPHBIC)
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['openue yrineBogopoaoB. Peakiuu geruipupoBaHus
MpEeAENbHBIX YIIIEBOI0POIOB.

JdemoncTpanmuu. Mojaenu MoJieKyJd METaHa, dTaHa,
STWIEHA W alleTHWIeHa. B3auMmoneicTBUe dTUIIEHA C

OpOMHOI BOJIOM M paCTBOPOM I€pMaHIaHaTa Kajlus

YIJIEBOJOPOIOB.

Habniooams 3a  XOO0M XUMHYECKOTO DJKCIEPHUMEHTa,
OIKCHIBATH €TO U JICTIaTh BHIBOBI HA OCHOBE HAOIIIOICHHIA.
Quxcuposams PE3yNbTaThl JKCIEPUMEHTA C TOMOUIBIO
pycckoro (poAgHOro) s3bIKa, a TakkKe C TOMOIIbIO

XUMHUYECKHX (OPMYI U ypaBHEHU I

34 Kucnoponconepxa- CoupThl. OTWIOBBIA CHUPT, €ro IMOJy4YeHHue, | Xapakmepu3zoeams CHUPTHI KaK KHCIOPOICOJEpHKALIUE
[IUE OpraHuYEeCKUe NpUMEHEHHEe W (PU3UOJIIOTUYECKOE  JCHCTBHE. | OPraHUIECKUE COCAMHCHUS.
COCIUHEHMUS TpEéXaTOMHBIA CHUPT T[IULEPHUH. VYxcycHas | Knaccugpuyuposams CnupThl TO YHUCTY THUAPOKCHIBHBIX
KHCIIOTa KaK MPEeJCTaBUTENh KapOOHOBBIX KHCIIOT. IPYII B UX MOJIEKYJax.
JemoncTpanuu. OOmme XxuMuyeckue CBoicTBa | Hazvieams npeacTaBUTENCH OJJHO- U TPEXATOMHBIX CITUPTOB
KACIOT Ha  TpUMepe  YKCYCHOM  KHCJOTHL | ¥ 3aIlIMCHIBATH UX (YOPMYIIBI.
KauecTBeHHas peakliis HA MHOIOATOMHBIE CIUPTBL | Xapakmepuzosamb KapOOHOBBIE KHCJIOTBI Kak
KHCIIOPOJCOAEPKALIUE OPraHUYECKUE COETUHEHMUS.
35 Kpemuuii u ero Kpemunii, crpoenune ero aroma U HaxoxiaeHue B | Xapakmepuzosamwv ¢ UCIOJIB30BAHUEM PYCCKOTO (POJTHOIO)

COCAMHCHUA

npupone. CpoiictBa kpemMHus. CHIMLUABI U CUIIAH.
Oxkcun kpemuusa(IV). KpemuueBas kucimora u eé
COJIN.

Jemoncrpanuu. Komnekius «O0pa3ibl NpupoaHbIX
coeqMHEHUN  KpeMHMs».  Kosekuusa — crekia,
KEpaMUKH, LIEMEHTA U U3JIEJIUN U3 HUX.

JlaGopatopubie onbiThl. 40. IIpomyckanue

A3bIKa M SI3bIKa XMMHU CTPOCHHUE aTOMOB M KPHUCTAJUIOB,
¢u3nyeckue M XUMHUUYECKHE CBOMCTBA, IOJIy4YE€HUE U
IPUMEHEHHE KPEMHUS.

Yemanasnueams TpUUMHHO-CIIEACTBEHHBIE CBSI3U MEXITY
CTPOEHHEM aTOMa, BHJOM XUMHUYECKOH CBSA3H, THUIIOM
KPUCTANTNYECKOM peréTK KpeMHUS U ero (PU3NYECKUMHU U

XUMHYSCKHUMH CBOHCTBAMH.
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YIJIEKUCIIOTO Ta3a Yepe3 PacTBOpP CHIIMKATa HATPUS

Buvinonnams  pacy€Thl MO XUMHUYECKHMM (GopMylnaM |
YPaBHEHUSIM PEAKLU, MPOTEKAIOIUX C yYACTHEM KPEMHHUS
Y €70 COCIMHECHUH.

Xapakmepuzoeams ¢ UCTIOIb30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKa M SI3bIKA XUMHM COCTaB, (PU3MUYECKUE U XMMHUUYECKUE
CBOMCTBA, [TOJIy4eHUE U IPUMEHEHUE COCTUHEHUM KPEMHHUS.
Cpasnusams JTUOKCUIBI YIIIEPOJA U KPEMHUS.

Onucvléamy BaXKHEWIINE TUIIBI TPHUPOAHBIX COEAUHEHUH

KPEMHHsI KaK OCHOBHOTO AJIEMEHTa JINTOC(HEPHI.

36 CunukaTtHas [IpousBoacTBOo crekna u uemeHta. llponykuus | Xapakmepuzosams CUIUKATHYIO NPOMBIIUIEHHOCTh U €€
MIPOMBIIIIIEHHOCTh CHJIMKATHOMN POMBIIIIEHHOCTH: ONTUYECKOE | OCHOBHYIO MTPOIYKIIHIO.
BOJIOKHO, Kepammuka, dapdop, dasuc. Onrtuueckoe | ¥Yemanasnusams aHATOTUN MEXKAY PA3TUIHBIMUA OTPACIIIMHU
BOJIOKHO. CUJIMKATHOU IMPOMBIINIIICHHOCTHU
JleMoHCcTpanum. Komnnekuust MPOAYKIIUU
CHWJIMKATHON MPOMBIIUIEHHOCTH. BuaeodparmeHTsI
u cnaibl «IIpou3BOICTBO CTEKIIA U LIEMEHTA)
37 [Tonmyuenue Hemetannsl B mpupone. ®@pakimoHHas meperoHka | Onucviéams HaX0XKACHUE HEMETAIIOB B PUPOJIE.
HEMETaJJIOB KHUJIKOTO  BO3AyXa Kak cmocod  monydeHus | Xapakmepuzosamv — GPaKUUOHHYIO NEPETOHKY KHJKOTO

KHcJIopoJia, azota u aprona. [lomyuenue docdopa,
KpEMHUSI, XJI0pa, Hoaa. DIEKTPOIN3 PAaCTBOPOB.
Konnexkuus

JdeMoHcTpanum. «IIpupoaHbie

COCIMHCHHA HCMCTAJIIIOB». BI/I,I[GO(l)paFMeHTBI u

BO3/lyXa KaK COBOKYITHOCTb (PU3NYECKUX MTPOLIECCOB.
Apeymenmupoeams  OTHECEHHE TPOLIECCOB  IOJIYYEHUS
AKTHUBHBIX

HEMCTAJIJIOB K OKHCIIHUTCIBbHO-

BOCCTAHOBUTCIIbHBIM IIpOoLeCcCaM
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cnamapl  «@pakLMOHHAsA  INEPEroHKa  KUIAKOrO
BO3ayXa». Buneodparments! u cnaiinsl «llomyuenue
BOJIOPOJIA,

KuCJjIopoaa n TaJIOT€HOB

SJICKTPOJIUTUYCCKUM CIIOCO0OMY

38 Ilonyyenue [losrydyeHue CcepHOM KHCIOTBI: CBIPBE, XUMU3M, | Xapakmepu3zoeams XUMU3M, CBIPLE, allllapaTypy U HaAy4YHBIE
BAKHEUIIINX TEXHOJIOTMYECKAsi CXE€Ma, METOJ KHIISIIEro CJIosl, | IPUHIMUIIBI IPOU3BOCTBA CEPHON KHUCIOTBHI.
XUMHUYECKHUX MIPUHIUIIBI TEI1000MeHa, IIPOTUBOTOKA u | Cpagnueams  TPOU3BOACTBO  CEPHOM  KHUCIOTBI U
COCAMHEHUN nupkyasauu. Oneym. IIPOU3BOJCTBO AMMHUAKa
HEMETAJIOB IIpoussoacTso aMMuaKa: CBIPBE, XUMMU3M,
TEXHOJIOTMYECKas CXxema.
JdemoHcTpanuu. Mopenun arrnaparoB I
MPOU3BOJICTBA CEPHON KHUCIOTHI. MOJENb KUIMSIIETO
cinod. Mojenp  KOJIOHHBI CHUHTE3a  aMMHAaKa.
Buneodpparmentst u  cnaigsl  «lIpousBoacTso
CEpPHOM KHCJIOTHI». BuaeodparMeHTBl W ClIal bl
«IIpousBoactBo ammuaka». Komnekius «Ceipb€ aiis
MOJYYEHHS] CEPHOM KUCIOTBDY
39 O60061ieHue o TeMe | YpoK-ynpaKkHeHHe c HCIIONB30BaHueM | [Ipo6ooumsb OLIEHKY COOCTBEHHBIX JOCTIKCHUM B YCBOCHUH

«HewmeTauibel 1 X

COCAUHCHUA»

CaMOCTOSITEIbHOM ~ pabOThl MO  BBITIOJTHEHHUIO

IIPOBEPOYHBIX TECTOB, 3aJaHUHN U YIIPAKHEHUN

TEMBI.
Koppexmupoeamb cBOM 3HaHUS B COOTBETCTBHUM C
IUTAHUPYEMBIM PE3YIbTATOM.

Ionyuams xumuueckylo uHGOPMAlMU M3  Pa3TUYHBIX
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HMCTOYHHUKOB.
Ilpeocmasniame wHbpopMaiuio mo teme «Hemeramne» B
BUJIE TaOJMI], CXEM, OMIOPHOIO KOHCIEKTa, B TOM YHUCIE C

npuMmeHenuem cpencts UKT

40 Koumponvnas paboma 2 no teme «HeMeTannbsl U UX COSAMHEHUS
MeTtayiibl 4 UxX coequHenusi (16 4)
41 Obmas [TonoxeHne MeTalsIoB B MepUOAUYECKO cucteme | OObsAcHAMb, YTO TAKOE METAILIBI.
XapaKTEPUCTHKA xumudeckux anemeHtoB [J[. M. MengeneeBa, | Xapakmepuzoeams XUMHUYECKUE 3JIEMEHTBI-METAIUIBI 110 UX
METaJJIOB CTPOCHHUE UX ATOMOB M KpHUCTAJUIOB. MeTayunyeckas | MOJIOKEHUIO B nepuoandeckon cucreme . . Menaeneena.
CBA3b U METAJUIMUECKasi KpucTajuimueckas pewmérka. | [lpoenosuposams CBOWCTBA HE3HAKOMBIX METAUIOB IO
du3znyueckre CBOMCTBA METAJUIOB: DJIEKTPO- U | MOJIOXKEHUI0 B MEPUOAUYECKONM CUCTEME XUMHUYECKHUX
TEIUIONPOBOAHOCTh, ~ OTpaXkaromiasi CHocoOHOCTh, | anemeHToB JI. . Menneneena.
MJIACTUYHOCTh. YEpHBIC M IIBETHBIC METAJIIIBI Yemanasnueams TPUYUHHO-CIEICTBEHHBIE CBSI3H MEXKIY
CTPOCHHEM aTOMa, BHJIOM XHUMHUYECKOW CBSI3M U THUIIOM
KPUCTAJUIMYECKOM PpEIIETKH Yy METauloB — IIPOCTHIX
BEILIECTB U UX COCTMHEHUI
42 Xumuueckue Merasibl KaK BOCCTaHOBUTENH. | OObsCHAMb, YTO TAKOE PSi AKTUBHOCTH METAIIIOB.
CBOMCTBa METAJJIOB DNEeKTPOXUMHUYECKUI psn HanpsokeHul. | [Ipumensams €ro A XapaKTePUCTUKU XUMHUYECKUX CBOMCTB

B3aumopeiictBue  MeETaulIoB ¢ HEMETaUlaMH,
OKCHJIaMH, KACJIOTaMH, COIISIMHU. AJTFOMUHOTEPMHUSL.
JdemoncTpanuun. B3aumoneicTsue HaTpus, JIUTUS U

KanbUuusg ¢ BOJAOM. ['opeHue HaTpus, MarHus H

MPOCTHIX BEIIECTB-METAIIOB.
Obobwams cucTeMy XUMHYECKHX CBOWCTB METAJUIOB Kak
«BOCCTAaHOBHUTEIJIbHBIE CBOWCTBAY.

Cocmasnsams ~ MOJIEKYJSIDHBIE ~ yYpaBHEHHUS  peaklLui,




77

JKenesa B KuciIopoJe. Bempliika TEpMUTHOM cMecH.
B3auMopeiicTBue cMecu MOPOIIKOB CEphl U Keliesa,
LMHKa U cepbl. B3anMopneicTBue aatOMUHHUS C
KHCJIOTaMH, IIejodaMd U BOAoH. B3amMmonencTBue
&Kelleza U MeI ¢ xJIopoM. B3aumoneiictBue meau c
KOHLICHTPUPOBAHHOW CEpHOM KHUCIOTOW U a30THOM
KHCJIOTOM (pa30aBICHHOW W KOHIICHTPUPOBAHHOM ).

JlaGoparopubiii  onbIT. 41. B3aumopelicTBue

xene3a ¢ pactBopoM cynabdara meau(Il)

XapaKTEePU3YIOMINX XHUMHUYECKHE CBONCTBA METANIOB B
cBeTe YyueHUss 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
mporeccax, a peakuud C y4acTHeM  DJIEKTPOJIUTOB,
MPEJICTaBIATh TAK)KEe U B MOHHOM BHJIE.

Habniooams u onucvliéames peakuuu MeXAy BELIECTBAMU C
MOMOIIBIO PYCCKOTO (POJIHOTO) sI3bIKA U SI3bIKa XUMUHU.
CaMOCTOSTENFHO 1p060OUmMb ONBITHI, MOATBEPKAAIOIINE
XUMHUYECKHE CBOICTBA METAJUIOB, C COOJIOJCHUEM IPaBUII

TEXHUKU 0€30MMaCHOCTH

43—44

O6mas
XapaKTePUCTHKA

3eMeHTOB [A-

TPYIIIbI

CrpoeHnue aTOMOB W TPOCTBIX  BEHIECTB.
3aBUCUMOCTh (PU3UYECKUX M XMMHYECKHUX CBOWCTB
LIEJTOYHBIX METAJUIOB OT 3apsJ0B fA/I€p WX aTOMOB.
Okcuabl U TUAPOKCHABI IMEJIOYHBIX METaJIOB, MX
IIOJIy4YE€HHUE, CBOWCTBA M INpUMEHEHHE. Baxuenue
COJIM ILEJTOYHBIX METAJIJIOB, UX 3HAYEHHUE B MPUPOJE
¥ )KA3HU YeJIOBEKa.

Jemoncrpamus. Okpacka IJIaMEHH COCIMHCHHUSIMH

MCJIO0YHBIX METAJLJIOB

ObvscHams STUMOJIOTHIO Ha3BAaHUS TPYIIBI  «IEJIOYHBIC
METaJUIbD.

Jlasame OOIIYIO XapaKTEPUCTUKY IIETOUYHBIM METaIaM TI0
UX MOJIOKEHUIO B MEPUOJAUYECKON CHUCTEME XUMHYECKHUX
snemeHToB 1. 1. Menaeneena.

Xapaxkmepuzosamv CTpOCHHE, QU3HUYECKUE W XUMHUYECCKHC
CBOIiCTBA IIEJOYHBIX METAUIOB B CBEeTe  OOIIEro,
0COOEHHOI'0 M €IMHUYHOTO.

Ilpeockasvieams Gu3NyecKkue W XUMHUYECKHE CBOWCTBA
OKCHUJIOB U THUAPOKCHIOB IIEIOYHBIX METAJNIOB Ha OCHOBE
MX COCTaBa M CTPOCHUS M TMOIATBEPXKIATh MPOTHO3BI
YpaBHEHUSIMA COOTBETCTBYIOIIUX PEAKITUH.

Ilposooums  pacy€rTbl 1O XUMUYECKMM (opMmylaaM U
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YPaBHEHUSM  pPEaKUUil, MPOTEKaIIUX €  Yy4acTHEM
IEJIOYHBIX METAJIJIOB U UX COEIMHEHUN
45—46 OOmas CrpoeHue  aTOMOB M HOpPOCTBIX  BelecTB. | O0vAcHAMb STUMOJIOTHIO Ha3BaHUA IPYyIIIbI
xapakrepuctuka [IA- | 3aBUCUMOCTh (U3NYECKHX U XUMHYECKHX CBOMCTB | «ILEIOYHO3EMENbHBIC METAIIIBD.
IPYIIIbI IIEJI0YHO3EMENbHBIX METAJUIOB OT 3apsAloB sjep UX | Jasams oOIIyI0 XapakTepucTuky MeTamuiam IIA-rpynmsi
aTOMOB. Oxcunbl u TUIPOKCUBI | (ILIEJIOYHO3EMENbHBIM MeTajulaM) 10 HX IOJIOKEHUIO B
IIEJIOYHO3EMENbHBIX METAJUIOB, MX IOJYy4YeHHUE, | IEPUOJUYECKO  cUCTeMe  XUMMYECKMX  DJIEMEHTOB
cBoMcTBa M npuMmeHeHue. Baxuenmme comu | JI. M. Menneneesa.
MIETOYHO3EMENIbHBIX METAJIOB, HMX 3HAaYeHHe B | Xapakmepuszoéams CTpOEHHUE, (U3MUECKUE U XUMUYECKHE
OpUpOZ€ W JKU3HU uyenoBeka. KapOoHaTel U | CBOWCTBA IIEIOYHO3EMEIbHBIX METAIJIOB B CBETE OOLIETO,
I'MJIPOKapOOHATHl KaJIbLIKA. 0COOEHHOT0 U €IMHUYHOTO.
HMemoHcTpanuu. OKpacka TUIAMEHH COSAUHCHHSIMHU | [Ipedckaszvieams (QU3NICCKUE W XHUMHYCCKHE CBOMCTBA
II€JIOYHO3EMETIbHBIX METAJUIOB. [ alleHue W3BECTH | OKCHJOB M I'MIPOKCHI0B MeTauioB IIA-rpynmnsl Ha OCHOBe
BOJIOM. UX COCTaBa U CTPOCHUS U HOOmMEepicOamsb MPOTHO3BI
JlaGopaTopHbIii ONbIT. 42. [TonyyeHnue | ypaBHEHUSIMH COOTBETCTBYIOIIUX PEAKIIUH.
M3BECTKOBOM BOJIbI U ONBITHI C HEH. Ilpoeooums pacu€Tbl MO XUMHUYECKHUM QopmyaaM H
YPaBHEHHUSM  pPEaKIuil, MpOTEeKaIIUX ¢  Yy4acTHEM
L1€JIOYHO3EMEIIbHBIX METAJUIOB U UX COCIUHEHUN
47 XKéctkocTh BOIBI U KéctkocTh BOIBI: BpeMeHHas U NOCTOSIHHAS. | O0bACHAMb TIOHATUE «OKECTKOCTD BOABDY.

CIIOCOOEI €€

YCTpaHEHUs

CriocoObl  ycTpaHEHHsSI BpPEMEHHOW  KECTKOCTH.
CriocoOsl ycTpaHeHUS TTOCTOSIHHON KECTKOCTH.
JKECTKOM  BOJEBI

Hemoncrpanuu. Ilonydyenue

Pa3znuuams BpeMEHHYIO U IOCTOSTHHYIO )KECTKOCTD BOJIBI.
Ilpeonazame ciocoObl yCTpaHEHUs! )KECTKOCTH BOABI.

Ilposooums, HabaoO0ame W  OnNUCHIGAMb XUMHYCCKUN
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B3aUMOJICICTBHEM  YIJIEKHUCIIOTO C HM3BECTKOBOM

BOJOW.  YCTpaHEHHE  BPEMEHHOM  KECTKOCTH
KUIITYEHHEM M J00aBIC€HHEM COAbl. YCTpaHEHHE
MIOCTOSIHHOM ~ KECTKOCTH ~ J00aBJIIEHUEM  COJBI.

HoHUTHI ¥ IPUHLINT UX EHCTBHA (BUACOPPArMEHT)

9KCIICPUMCHT C COGJHOI[GHI/ICM paBUJI TCXHHUKHU

0€30I1aCHOCTH

48

Ilpakxmuueckas
paboma 6. KEcTKoCTh
BOJIbI U CLIOCOOBI €&

YCTpaHEHHUs

[Tonyuenne KECTKOW BOJBI  B3aMMOJCHCTBUEM
YIJIEKUCIIOTO C M3BECTKOBOW BOJIOM. YCTpaHEHHE
BPEMEHHOM KECTKOCTU BOJABI KHUIIAYCHUEM U
no0aBICHUEM COAbl. YCTpaHEHHE IOCTOSHHOU
’KECTKOCTH BOJBI TOOABJIECHUEM COJIBI.

HcnerTanne xxEcTKoM BOJIbI paCTBOPOM MblJIa

Ionyuams, cobupamv M pacnosHagams YTISKUCIBIA Ta3.
Obpawamecss ¢ n1abopaTOpHbIM  OOOpYJOBaHUEM H
HarpeBaTeJIbHBIMH  NPUOOpPaMH B COOTBETCTBHU  C
NpaBUIAMU TEXHUKU 0€30IaCHOCTH.

Habnrooams M onucviéams XUMHUYECKUN DSKCIIEPUMEHT C
MIOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XMMUHU.
Dopmynuposams BBIBOJIBI TIO pe3yJbTaTaM HPOBEIEHHOTO
HKCHIEPUMEHTA.

Compyonuuams B TIpoliecce y4eOHOTO B3aMMOJCHCTBUS

npu paboTe B rpymnmnax
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49 AnroMuHMI U ero CoenvHeHus allOMHUHUA B IIpupojae. Xumudeckue | Xapakmepuzoeams allOMMHUA IO €ro IOJIOKEHHIO B
COEJIMHEHUS CBOWCTBa M NMpUMEHeHHue amtoMUHHUA. OCOOEHHOCTH | MEPHOAMYECKOW  CHUCTEME  XMMHUYECKHX  DJIEMEHTOB
OKCHJa M TUApOKcuaa anroMuHus kak amborepusix | . . Menneneesa.
coennHeHUH. BaxkHeimme conu amomMuuus (xyopua, | Onucvieams — CTpoeHHE, (U3WYECKHE H  XUMHYECKHE
cynbpdar). CBOIICTBa aJIFOMUHUS, TOATBEPK/1as UX COOTBETCTBYIOLIUMU
JeMoHcTpanum. Komnexknus MIPUPOJHBIX | YPABHEHUSMU PEaKLU.
coenuHeHuil  amomuHua. Buneodpparmentsl U | O6vAcHAMb ABOWCTBEHHBIN XapaKTep XMMHUECKUX CBOWCTB
cnaiiapl «OKCUA aJlOMUHUS U €r0 MOAM(DUKAIMNY. | OKCUIA U TUAPOKCHAA ATIOMUHUS.
[Tonmyuenue am@poTepHOro ruApoKcUia amtoMUHUS U | Konkpemuszuposams — 3IEKTPOJIUTUYECKOE  TOJIY4YEHHE
HCCIIEIOBAaHUE €TO CBOMCTB METAJIJIOB ONTMCAaHUEM NTPOU3BOJICTBA AITFOMUHHSL.
Yemanaenueams  3aBucHMOCTh  O0nacTeil  MpUMEHEHHS
AITIOMUHUS U €T0 CIUIABOB OT CBOMCTB ATHUX BEIIECTB.
Ilpoeooums pacu€Tbl TO XUMHYECKUM QopmyiamM H
YpPaBHEHHUSM  pEaKUuil, MPOTEeKaIIUX C  y4acTHEM
AJFOMUHHUS ¥ €r0 COEAUHEHUIN
50—51 Keneso u ero OcobenHoctu cTpoeHHs aToma kenesa. JKenezo B | Xapakmepuzoeamsv TOJIOKEHUE XKelie3a B TMEPHOIUICCKON

COCAMHCHUA

npupone. Baxueitmme pyasl skene3a. OKcuabl H
ruapokcuabl xkene3a(ll) u (II). Comu xeneza(ll) u
(III). O6HapyxeHHE KaTHOHOB jKelie3a B PacTBOpE.
3HaueHne CoOeIUHEHNI Keesa.

ONBbITHI. 43,

JlabopaTopHble [Tonyuenune

ruapokcuaoB xene3a(ll) u (I). 44. KauecTBeHHBIC

cuctemMe xumuueckux syiemeHtoB J[. WM. Menpaeneera u
0COOEHHOCTH CTPOCHHUS aTOMa Kenesa.

Onucvieams GHU3NUECKUe U XUMHUYECKHE CBOMCTBA jKeje3a,
MOATBEPXKIAsi WX  COOTBETCTBYIOIIUMHU  yYPAaBHCHHSIMHU
peaKuui.

Obvacuamb ~ HaNUUUME  JABYX  TIE€HETHYECKHX  DSJIOB
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pCaKuu Ha KaTUOHBI KCJIC3a

coenuHennii xenesa Fe” u Fe’' .

Ycemanasnueams  3aBUCHMOCTH  OOJacTelt  TIpPUMEHEHUs
JKeJie3a U ero CIUIaBOB OT CBOMCTB ATHX BEIIECTB.
Ilposooums pacd€Thl 1O XHUMHYECKUM (opmyram u
YPaBHEHUSM PEaKIIHiA, MPOTEKAIONINX C YYaCTHEM Kelie3a
€ro COCIMHCHUM.

Habniooams v onucvligams peakuuu Mexay BELIECTBAMH C

MOMOIIIBIO PYCCKOTO (POJHOTO) s3bIKA U S3bIKa XUMHHU

52 Ilpakmuueckas Pemenue AKCHEPUMEHTAIbHBIX 3a1a4 Ha | DKCHEPUMEHTAIBHO UCCIe008amb CBOMCTBA METAIIOB U MX
paboma 7. pacno3HaBaHME U TOJNy4eHHE METAlUIOB M MX | COSUHEHHH, pemaTh 3KCIepUMEeHTalbHbIE 3aJaud 10 TeMe
Pemrenue COCIUHEHNN «MeTaniaby.
AKCIIEPUMEHTAIIBHBIX Pabomamsy ¢ nabopaTopHbIM  00OpyIOBaHHUEM WU
3a/1a4 1o TeMe HArpeBaTeIbHBIMU  MPUOOpPAMH B COOTBETCTBHH  C
«MeTanmbny MpaBUJIaMU TEXHUKH 0€30MacHOCTH.
Habnrooams cBOIICTBA METAJUIOB U X COEAUHEHUIA.
Onucvleamb ~XAMHYECKHUH JKCIIEPUMEHT C  ITOMOIIBIO
PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHH.
@opmynuposams BBIBOJIBI MO PE3YJIbTaTaM MPOBEAEHHOIO
SKCIEPUMEHTA.
Onpedensmp (Mcxons u3 ydeOHOM 3a7a4l) HEOOXOIUMOCTh
WCIIO0JIH30BaHUS HAOIIOICHUS WIIN SKCIIEPUMEHTA
53 Kopposus meramnos u | Kopposust razoBas (Xummuueckas) u ObvscHamb IOHATHE KKOPPO3HSD.
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CII0COOBI 3aIIUTHI OT

Heé

SJICKTPOXUMHYICCKA. 3aH_[I/ITa MCTAJlJIOB OT

KOpPPO3UH.
JdemoHcTpanuu. Konnexnus «XUMHUECKHE
WCTOYHMKH  TOKa». Pe3ymbrartbl  IJIMTEIHHOTO

OKCIICPUMCHTA II0 HU3YUYCHUIO KOPPO3HUH CTAJIBbHBIX

W3/IeJIUN B 3aBUCUMOCTH OT YCJIOBUM MPOIIECCOB

Paznuuams  XuMUYECKyl0 M DJIEKTPOXUMHUYECKYIO
KOPpO3HIO.

Hnnrocmpuposams  TipuMepaMu  TOHATUSL  «KOPPO3USD»,
«XUMHUYECKask KOPPO3H», «ANEKTPOXUMUYECKAs KOPPO3HUSI».
Xapaxmepuszoéams  croCOObl  3alIUTBl  METAJUIOB  OT

KOppO3UH

54—55 Meramnel B ipupoae. | Metaiutel B mpupone. Ilonstue o meramrypruu. | Knaccugpuyuposams  HOpMbI  TPHUPOAHBIX  COSAUHEHUUN
IlonsTue o Yépnas u LBETHAas METAJLIYprus. | METAJUIOB.
METaJLTypruH [MupomeTanmyprus, THIPOMETAILUTYpTUs, | Xapakmepuzoeéamsy 00LIME CIIOCOOBI MOTYYSHHUS METAJIJIOB:
ANEKTPOMETAILITYPrHUsl. JloMeHHBIi MPOLECC. | MUPO-, TUIPO- U 3JIEKTPOMETAILTYPIHIO.
[lepepaboTka uyryna B cTalb. Onekrponus | Koukpemuzuposams  CIOCOOBI  IMOJIYyUYEHUS  METAJJIOB
pacIuiaBoB. npuMEpaMd ¥ YpPaBHEHUSIMH pEaKIUil C COCTaBICHHEM
JemoncTpauuu. BoccTaHoBieHne Mean M3 OKCHJA | JIGKTPOHHOTO OanaHca.
meau(Il) Bomopomom. Buaeodparmentsl u cnaiianl | Onucvléams TOMEHHBIA MPOLECC W ANEKTPOIUTUUYECKOE
«[IpousBoacTBO YyryHa u CTallny». | MOJTYYeHHE METAJIOB.
Buneodparments! u ciaiiael «M3aenus u3 uyryna u | Paziuuame 9€pHBIC U IIBETHBIC METAJUIBI, YYTYH U CTaJb
CTAJIN. BuneodpparmeHTs U CHanbl
«[Ipou3BOICTBO AMMFOMHUHUS
56 O060011eHne 3HaHUH Ypok-yrpaxxHEeHUE C UCTIOJI30BAHUE IIposooums O1IeHKY COOCTBEHHBIX JOCTHKEHUN B YCBOCHUU

no teMe «MeTaiuibl»

CaMOCTOSITENILHOW PaOOTHI 1O BBHITIOITHEHUIO

MMPOBCPOUYHBIX TECCTOB, 3aJaHul U YHpa)KHeHI/Iﬁ

TEMBI.
Koppexmuposamp cBOM 3HaHHMA B COOTBETCTBUU C

TUTAHUPYEMBIM Pe3yIbTaTOM.
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Honyuames XUMUYECKY0 HWHGOpPMANMA U3  PA3ITHYHBIX
HMCTOYHHKOB.

IIpeocmasnams nHGOpMaLUIO IO TeMe «MeTalbl» B BUAE
Ta0JUI, CXeM, ONOPHOTO0 KOHCIEKTa, B TOM YHCIE C

npumeHenueM cpencts UKT

57 Koumponvnasa pabom 3 no teme «MeTtauib»
XuMusA ¥ OKpY:Kawmas cpena (2 1)
58 Xumuueckuit coctaB | CtpoeHne 3eMiu: sApo, MaHTHs, 3€MHas Kopa, | Mumeepuposams cBeaeHus 1o ¢u3nueckoil reorpadum B
TUTAHETHI 3eMJIs nutocdepa, ruapocdepa, armochepa. XUMHUUECKUN | 3HAHUS O XUMHUECKOW OpraHU3aIliy TUIaHETHI.
coctaB 3emiH. ['opuble nmopoasl. Munepansl. Pynsl. | Xapakmepuszoeams XuMHUECKUH COCTAaB TIE€OJIOTHYECKUX
[lone3npie UcKkOMaeMbIe. 000J104eK 3eMITH.
JemoncTpanuu. BuneodparmMentsl u  cnaiiasl | Paziuyams MUHEpAbl U TOPHBIE TOPOJIBI
«Ctpoenne 3emiaum U €€ XUMHUYECKUH COCTaBy.
Komnekuus  MuHEpasioB W TOPHBIX  MOPOJ.
Konnekuus «Pynbl MeTamioBy.
JlaGopaTopHublii onbIT. 45. M3yyeHue rpaHuta
59 Oxpana okpyxaronieit | Microunuku XUMHUYECKOTO 3arpsisHeHus | Xapakmepuzoeams UCTOYHUKU XHUMHYECKOTO 3arps3HEHUS

Cpelbl OT
XAMUYECKOTO

3arpsi3HeHus

OKpyKatomiel cpeabl. [oOanbHble 3KOJOTHUECKUE

HpO6J’IeMHi HapyHaICHUC OHMOreOXNMHUYECKHUX
KPYroBOpoTOB XUMUUYCCKHX 3JICMCHTOB, ITOTCIIJICHUEC
KJIMMaTa, KUCJIOTHBIC HOXIHU U JP. O30HOBEIC ABIPBI.

MexIyHapoIHOe COTPYAHHYECTBO B  o0iactu

OKpYXKaroIle Cpeabl.

Onucviéams  TIIOOANBHBIE  HKOJIOTUYECKHE  MPOOJIEMBI,
CBSI3aHHBIE C XUMHYECKUM 3arpsi3HEHUEM.

BO3JICHCTBUS

IIpeonazamse MyTH MHUHUMH3ALUN

XUMHUYECKOTO 3arpA3HEHUS Ha OKPY KAIOILYIO Cpeay.




84

OXpaHbl OKpYXaloleh cpeapl OT XUMHUYECKOTO
3arps3HeHUs. «3eEHast XUMUS.

JdemoncTpanuu. BuaeodpparmMeHTsl W craiabl
«I"mobanpHbBIE

IKOJIOTUYECKHE poOIeMbI

YCI0BCUCCTBA»

Ilpusooums npuMepsl MEXTYHAPOIHOTO COTPYIHUYECTBA B
00JacTH OXpaHbl OKPYXKAIOLIEH Cpeabl OT XUMHYECKOTO

3arpsA3HCHUS

O0001mIeHne 3HAHMI 10 XMMHUHM 32 KYPC OCHOBHOM IIKOJIBI.

IloaroroBka K 0CHOBHOMY rocyAapcTBeHHOMY 3k3aMeny (OI'9) (7 v)

60

BemectBa

CtpoeHne aToMa XHMHYECKOTO DJJIEMEHTa B
COOTBETCTBHHM C TMOJIO)KEHHEM JTOTO D3JEMEHTa B
MEPUOANYECKON CUCTEME.

CrpoeHue BemiecTBa: XHMHYECKass CBSI3b W
KPUCTAJUTMYECKUE PEIIETKH. 3aBUCHUMOCTH CBOMCTB
0o0pa3oBaHHBIX DJIEMEHTAMH TPOCTHIX  BEIIECTB
(MeTamIoB, HEMETAJJIOB, OJaropoJHBIX Ta30B) OT
MOJIO’KEHUS DJIIEMEHTOB B MIEPUOIUYECKOI CUCTEME.

Krnaccudukamms HEOPTaHUYECKUX BEIIIECTB.

Hpe,ZLCTaBI/ITeJII/I Pa3HbBIX KJIACCOB HCOPraHUYCCKHUX

BCIICCTB

Ilpeocmasnisme wnpopmanuo no teme «llepuonnyeckuit
3aKOH U nepuoauueckas cucremMa /[[. M. Menneneesa B
CBET€ TEOPHUU CTPOCHHSI aToOMa» B BHUJIE TaOJHI], CXEM,
OMOPHOr0 KOHCIEKTA, B TOM YHCJI€ C TPUMEHEHUEM CPEJICTB
UKT.

Buinonnsams TeCTOBBIC 3aJ1aHUS 110 TEME.

IIpeocmasnsime vHGOPMALIHIO TIO TeMe «BHIbI XUMHUECKOM
CBSI3M W THUIBI KPUCTAUIMYECKUX pEIIETOK. B3anmocBsa3b
CTPOCHUS W CBOWCTB BEIICCTB» B BHJE TaOIHI], CXEM,
OTIOPHOT'O KOHCIIEKTa, B TOM YHCJI€ C IPUMEHEHHUEM CPEJICTB

HKT
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61 Xumuueckue peakiuu | [IpusHakKd ©  yCIOBHS TPOTEKaHUsT XUMHUYeCKuX | [Ipedcmasnams unpopmanmio no teme «Kiaccubpukamms
peakiuii. THUMONOrMA XUMHUECKUX peaKIUi IO | XMMHYECKHX PEeakIHi MO pa3IuyYHbIM MpPU3HAKaM» B BUJIE
pa3MYHBIM  OCHOBaHMAM. Peakiuu  MOHHOrO | Tabiul, CXEeM, OINOPHOI'O KOHCIEKTa, B TOM 4YHCIE C
oOMeHa. OKuCIUTENbHO-BOCCTAHOBUTENBHBIE | TpuMeHeHueM cpeacts MKT.
peaxuu Bvinonnsams TeCTOBbIC 3aJaHUS IO TEME.
Xapaxmepuzosamo OKHCITUTEIHHO-BOCCTAHOBUTEIbHBIE
peaKIMy, OKUCIUTENb U BOCCTAHOBUTEIIb.
Omauuams OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEaKIIUN OT
peakiuii ooMeHa.
3anucvieamo ypaBHEHHUS OKHCITUTEIHHO-
BOCCTAHOBUTEJIBHBIX ~ PEAKIMA C TOMOINBIO  METo/a
3JIEKTPOHHOr O OajaHca
62—63 OcHoBBI XUMHUECKHE  CBOMCTBA  MPOCTBIX  BEIIECTB. | Xapakmepuzoéams o0IIKE, OCOOCHHbIE U MHIWBUIYaIbHBIC
HEOpPraHu4ecKoi XapakTepHble XUMHUYECKHE CBOWCTBA | CBOMCTBA KHCIIOT, OCHOBAaHUIl M cojeill B cBeTe Teopuu
XUMUU coJ1eo0pa3yonmx OKCH/[IOB, THJIPOKCUJIOB | JIEKTPOJIMTUYECKON TUCCOLUALINH.
(OCHOBaHMi, KHCIOPOACOACPKAIIMX KHUCIOT | | Apeymenmuposams BO3MOXHOCTD MPOTEKAHUS XUMHYECKUX

aM(OTEPHBIX THAPOKCHIOB), CONEH

peakuuii B paCTBOpax 3JIEKTPOJIIUTAX UCXOIS U3 YCIOBHIA.

Knaccuguyuposams Heopranmueckue BEIIECTBA IO COCTABY
Y CBOMCTBaM.
Ilpusooums  mpuUMeEpbI

Mpe/cTaBUTENel  KOHKPETHBIX

KJIACCOB M T'PYIII HEOPTraHUYECKUX BEILIECTB

64

[ToBTOpEHUE N

TCCTI/IpOBaHI/Ie, PCUHICHUC 3a7la4d MW  BBIIIOJIHCHUC

Buvinoanams TecThl M YIOpaXHCHUA, peuwiamsb 3aaadd I10
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0000I1IeHKE 110 TeME. | YIPaKHEHHH M0 TeMe
[Toxgroroska k

KOHTPOJIbHOM pabote

TEME.
1Iposooums O1IEHKY COOCTBEHHBIX JOCTH)KCHUN B YCBOCHHH
TEMBI.
Koppexmupoeamb cBOM 3HaHUS B COOTBETCTBHHM C

IJIAaHUPYEMBIM PE3YyJIbTaTOM

65 Konmponvnas paboma 4 (utoroBas 1o Kypcy OCHOBHOM ITKOJIBI)
66 AHanu3 KOHTPOJIbHOU paboThl. [lonBeneHrne uToros rojaa
67—70 Pe3epBHoe Bpems
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