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HopmaTuBHBIE JOKYMEHTBI, JieKallie B 0CHOBe pa3padoTku padoyeil mporpaMmbl
- ®enepanbHoro 3akoHa «O6 oopazoBanuu B PO» No273 ot 29.12.2012 rona;
- ®enepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTAaHIAPTa OCHOBHOTO O0IIETO
oOpa3zoBanus (YTBep:KJIeH NpuKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku - Poccuiickoi
®enepanuu ot 17.12.2010r. Ne 1897);
- ®enepanbHoro 3akoHa oT 31 utons 2020 r. Ne 304-D3 «O BHECEHUM U3MEHEHUH B
denepanbubiit 3akoH «O0 o6pazoBanuu B Poccuiickoit depepaiiumy» mo Bompocam
BOCTIUTaHUs 00y4Jaromuxcs» ¢ yuerom [lnmana meponpustuii no peamuzaruu B 2021-2025
rogax Ctpareruu pazButus Bocnutanus B Poccuiickoit @enepanuu Ha nepuof 10 2025
rozia, gpenepaabHbIX TOCYJIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB HAYATBHOTO OOIIETO,
OCHOBHOTO OOIIIETO U CPEIHEro 001Iero 00pa3oBaHus ;
- OcHOBHOIi 00pa30BaTENLHON MPOrPaMMBbl OCHOBHOTO 00IIIeTr0 00pa3oBaHMs B
cootsercTBrr ¢ PI'OC MBOVY «YHysamcko-bponckas COLI» Anpkeeckoro MP PT,
yTBepxkIeHHOM mpukazoM Ne 46 ot 02.08.2019r;
- JlokanpaoTo akta MBOY «Yysamicko-bpoackas COLI» AnbkeeBckoro MP PT (o
pa3paboTKe U YTBEPKICHUU CTPYKTYPBI paboyeil mporpamMMbl, yTBEPKIEHHBIN MIPUKA30M
ko6l Ne46 ot 02.08.2019);
- (heiepabHOTO TIEpEUHs YYEOHUKOB, PEKOMEHIYEMbIX K UCIIOJIB30BAaHUIO MTPU PeaTu3aiuu
UMEIOIIUX TOCYAAPCTBEHHYI0 aKKPEAUTAIMIO 00pa30BaTeIbHBIX MPOTrPaMM OCHOBHOTO

obmero o6pazoBanus, yrBepkaeHHBIM prkazoM MO u HP® Ne253 ot 31.03.2014r;

- CaHWTapHO-3MUJIEMHOJIOTHYECKUX TpeOOBaHMI K YCIOBUSAM M oOpraHum3amuu oOydenus B OV
(YyTBepKJEHBI IOCTAHOBIEHHEM [ TaBHOTO TOCYNapCcTBEHHOTO caHUTapHOro Bpaya P® ot 29.12.2010r. Ne
189);

PabGouass mporpamma kypca xumuu paszpaboraHa k yueOHukam aBtopoB O. C.
[Nabpuenssna, WM. TI. OctpoymoBa, C. A. CrnaakoBa migs 8—9 KiaccoB
o011eo0pa3oBateNibHbIX opranuzaiuidi. CTpykTypa u cojiepkanue pabouyeil mporpaMmsl
COOTBETCTBYIOT TpeOoBaHUsIM DefepanbHOTO TOCYAApPCTBEHHOTO 00pa3oBaTEIHLHOTO

CTaHJapTa OCHOBHOTO 00I1Iero 00pa3oBaHuUs.



. JInuHoCTHBIE, MeTanpeAMeTHbIe W MpeJAMeTHbIe Pe3yJbTAThbl OCBOCHUS
Kypca XUMHH
[To 3aBepiieHHIO Kypca XMMHUHM Ha dTarie OCHOBHOTO OOIIEro 00pa3oBaHus BHIITYCKHUKH
OCHOBHOM IIKOJIbI JOJIKHBI OBJIAJIETh CIEIYIOIIUMU PE3YyJIbTaTaAMU:

JInyHOCTHBIE pE3yIbTATHI:

1) ocosnanue cBOCH ITHUYECKOW TNPHHAUICHKHOCTH, 3HAHHEC HCTOPUU XUMHH M
BKJIaJ1a POCCHMCKON XUMHUYECKON HAYKH B MUPOBYIO XUMUIO;

2) gpopmuposarnue OTBETCTBEHHOTO OTHOIICHHS K TO3HAHUIO XMMHHU; TOTOBHOCTH
U CIIOCOOHOCTH Y4YallMXcs K CaMOpa3BUTHUIO M CaMO0Opa30BaHUIO Ha OCHOBE
U3YYEHHBIX (DaKTOB, 3aKOHOB UM TEOpUW XUMHUHU; OCO3HAHHOrO BbIOOpaA
U TIOCTPOCHUE UHAUBUAYATHLHON 00pa30BaTEIbHONM TPACKTOPHH;

3) @opmuposanue  TEIOCTHOW  €CTECTBEHHO-HAYYHOH  KapTHHBI ~ MHpa,
HEOTHEMJIEMON YaCThIO KOTOPOU SIBJISIETCS XMMUYECKasi KApTHUHA MUPA;

4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM YPOBHIO Pa3BUTHS HAYKU

n O6HI€CTBCHHOﬁ IMPAaKTHUKH, B TOM YHCJIC U XUMHUYCCKHUM;

5) ocsoenue conmaNbHBIX HOPM, MPABHI TOBEACHUS, POJied U OPM COLUAIBLHON
KU3HA B COIMyMe, TPUPOJE M YAaCTHOM JKM3HM HA OCHOBE DKOJOTHYECKOM
KyJBTYphI B 0€301acHOT0 00palleHus ¢ BEMEeCTBAMU U MaTepUaIaMu;

6) @opmuposanue KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B  OOINEHHH CO
CBEPCTHHKAMHM M B3pOCIBIMH B IIpoliecce 00pa30BaTeIbHOW, OOIECTBEHHO
MOJIE3HOM,  Y4EOHO-HUCCNEAOBATENIbCKOM, TBOPYECKOM U JAPYTUX  BHUJIOB
JeSITEIbHOCTH, CBA3AHHBIX C XUMHEH.

1. MeTanpeaMeTHbIe pe3yJbTAThI:

1) onpeodenenue nesnei coOOCTBEHHOTO OOyUYCHHS, IOCTAHOBKA M (DOPMYIHMPOBAHHUE



11 ce0s1 HOBBIX 3a]1a4;

2) naamuposaHue MyTeW NOCTIDKCHHS JKEIAEMOTO pe3yibTaTta OOyYeHUsS XHMHUH
KaK TEOPETUYECKOTO, TaK U IKCIIEPUMEHTAIBHOIO XapaKkTepa;

3) coommnecenue  CBOMX JEWCTBUA C IUIAHUPYEMBIMH  pe3yJIbTaTaMH,
ocywecmenenue KOHTPOJS CBOEHW JEIATEIIBHOCTH B IIPOLIECCE JOCTHKEHUS
pe3ynbTara, onpeoenenue CHOCOOOB ACHCTBUU IMPHU BBIIOJHEHUH JIA0OPATOPHBIX
U IIPaKTUYECKUX pabOT B COOTBETCTBHUHM C ITPaBUJIaMU TEXHUKH 0€30I1aCHOCTH;

4) onpedeneHue UCTOYHUKOB XUMUYECKON MH(OpMAITUK, TIOTYYCHUE W aHAIN3 €€,
co3/anre HHGOPMAITMOHHOTO MPOAYKTA U €0 MPE3eHTAIHS;

5) ucnonv3osanue OCHOBHBIX WHTEJUICKTYAIBHBIX OIEpAIMii: aHAIN3a U CUHTE3A,
CPaBHEHUSI W CHUCTEMaTU3alMH, OOOONIEHUS W KOHKPETU3ALMH, BbliGlIeHUe
IIPUYUHHO-CIIEICTBEHHBIX CBA3€H M nOCmpoeHue JIOTHYECKOrO pacCyXICHHUS
U YMO3aKJIIOUeHUs (MHIYKTUBHOTO, AETYKTUBHOTO U IO aHAJOrMHU) Ha MaTepuaie
€CTECTBEHHO-HAYYHOTI'O COJIEP KaAHMS;

6) ymenue co3naaBaTh, IPUMEHATh U MPEe0OPa30BBIBATH 3HAKK U CUMBOJIBI, MOJICITH
U CXEMBI JUIsl pelIeHNs yUeOHBIX U 03HABATEIbHBIX 33/1a4;

7) ¢opmuposanue v pazsumue KOIOTHUESCKOTO MBIIUICHHS, YMEHHE TPUMEHSTh
€ro B  II03HABATEJIbHOM, KOMMYHHMKATUBHOW,  COLMAJIBHOM  IPAKTHUKE

U ipo(hecCHOHaIbHON OpUEHTAINY;

8) ecenepuposanue wuICH W ONpPENCIICHUE CPEACTB, HEOOXOMUMBIX JIIS UX

peanu3aluu.

2. [IpenmeTHbIE pe3yabTaThI:
1) ymenue 00603HAYATh XUMHUYCCKUE DJIECMCHTBI, Ha3bIBaTh UX M XapaKTEPH30BaTh
Ha OCHOBE ITI0JIOXKEHUA B nepuoanueckon cucreme {. 1. Menaeneena,;
2) ¢hopmynuposanue W3YUYECHHBIX TOHSATHI: BEIIECTBO, XUMHUCCKUH JIIEMEHT,
aTOM, MOJIEKYJIa, NOH, KATHOH, aHHOH, TIPOCTOE U CJIIOKHOE BEIICCTBO, XMMHUECKAsT
peakis, BUAbl XUMUYCCKUX PEaKnii v T. 11.;
3) onpedenenue 1O (GOpMyTaM COCTaBa HEOPTraHUYECKHMX M OPraHMYCCKUX
BEII[ECTB, BAJCHTHOCTH aTOMOB XHUMHUYECKHX DJIEMEHTOB WM CTEIEHU MX
OKHCIICHUS;

4) noumumanue wHPOPMALIUU, KOTOPYIO HECYT XHUMHUYECKUE 3HAKU, (HOPMYIIBI



U ypaBHEHMUS;

5) ymenue rnaccuguyuposams TPOCTbie (METAIbl, HEMETAUIBI, OJArOpOIHBIC
raspl) U CJOXHbIE (OMHApHBIE COCIMHEHUS, B TOM YKCJIE M OKCHJbI, a TaKXe
TUAPOKCUIIBI — KHUCJIOThI, OCHOBaHUS, aM(OTEepHbIE THAPOKCUIBI — U COJIH)
BEILIECTBA;

6) Gopmyruposanue TEPHOAMUECKOIO 3aKOHA, 0OBsCHEHUEe  CTPYKTYPhI
U uH(QOpMaIUU, KOTOPYIO HECET MepUoANYecKasl CUCTEMa XUMUYECKUX AJIIEMEHTOB
. N. MenaeneeBa, packpblmue 3Ha4CHUS TIEPUOIMYECKOTO 3aKOHA;

7) ymeHue xapaxmepu3oeams CTPOCHUE BEIIECTBA — BUJBI XMMHUYCCKUX CBS3CH
Y TUIBI KPUCTAJUTMYCCKUX PEMIETOK;

8) onucanue CTpOCHHS aTOMOB XHMHYCECKHX OJCMCHTOB C TOPSIKOBBIMU
HoMepamu 1—20 u 26, omobpasiceHue uxX ¢ TOMOIIBIO CXEM;

9) cocmasnenue GopMysl OKCHJIOB XUMHUYECKHX 3JIEMECHTOB M COOTBETCTBYIOIIMX

UM T'HJAPOKCHOOB,

10)  wmanucanue  CTPYKTYpHBIX  (OPMYJT  MOJIEKYJSPHBIX  COCAMHEHHI
U (QOPMYJBHBIX CIWHUIl HWOHHBIX COCIWHEHUH I10 BaJCHTHOCTH, CTCICHH
OKHCJICHUS WJIH 3apsiy HOHOB;

11) ymenue ¢hopmynruposams OCHOBHBIC 3aKOHBI XHMHUH: IIOCTOSHCTBA COCTaBa
BEIICCTB MOJICKYJISIPHOTO CTPOCHHMSI, COXPAHECHHS MAacChl BEIICCTB, 3aKOH
ABorajipo;

12) ymenue popmynuposams OCHOBHBIC ITOJIOKEHHS AaTOMHO-MOJIEKYJISIPHOIO
YUCHUS U TCOPHUH DJICKTPOIMTUICCKON TUCCOIHAIINY;

13) onpeoenenue NPU3HAKOB, YCIOBUI MPOTCKAHUS U MPEKPALICHUS XUMHUYCCKUX
peaKkuu;

14)  cocmaenenue  MONCKYJSAPHBIX  ypaBHEHHUH  XHMHYCECKHX  pPEaKIIHH,
MOJTBEPKIAIONINX ~ OOIMMEe  XUMHUYECKHE CBOWCTBA  OCHOBHBIX  KJIACCOB
HEOPTaHWYECKUX BEIECTB ¥ OTPAKAIONIUX CBI3U MEKIY KIIaCCaMH COSAMHCHHUI;
15) cocmaeénenue ypaBHEHU peakiuii C y4aCTHEM DJICKTPOJUTOB TaK)KEe B MOHHOM
dopwme;

16) onpedenenue MO XUMHYECKUM YPABHCHUSAM MPUHAIICKHOCTH PEAKIIHIA

K OIpEAEIEHHOMY TUIy WIHA BUAY;
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17) cocmasnenue ypaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIHIA
C TIOMOIIBI0 METOa SJIEKTPOHHOTO OaaHca;
18) npumenenue TOHATHH  «OKHUCICHHE» M  «BOCCTAHOBJICHHE» IS
XapaKTEPUCTHKN XUMHUYECKUX CBOMCTB BEIIECCTB;
19) onpedenrenue ¢ TOMOIIBIO KAaueCTBEHHBIX PpeaKIMi XIJIOpUA-, Cyiabdar-
1 KapOOHAT-aHWOHOB M KATHOHA aMMOHHS B PacTBOPE;
20) obwschenue BIUSHUS Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XHUMHUYECKHX
peaxKLuit;
21) ymenue xapaxmepuzosamv TIOJNOKCHHE METAUIOB W  HEMETaJLIOB
B IEPUOJMYECKON CHUCTEME DJIEMEHTOB, CTPOCHHE MX aTOMOB U KPHUCTAJUIOB,

oO1iue pu3NUecKrue U XUMUUECKHUE CBOMCTBRA;

22) obvscHeHue MHOTO00pa3us TPOCTHIX BEIICCTB SBJICHHEM AJIOTPOITHH
C YKa3aHHeM e€ IPUYHH;

23) ycmawosnenue  PadNIAYMA  THIAPO-, TMUPO- H  DIEKTPOMETAILTYPTHH
U WLIOCMPUpPO8aHUe STUX PANIMIUN TPUMEpPaMU IPOMBIIIICHHBIX CIOCOO0B
MOJTyYCHUS METAJIJIOB,;

24) ymenue oasamp 0Oy xapakrtepucTuky syemeHtoB I, II, VIIA rpymm, a
TaK)Ke BOAOpOJA, KUCIOpoJa, a3oTa, cepwl, (ocdopa, yriaepoma, KpeMHUS H
00pa30BaHHBIX MMH IPOCTHIX BEIICCTB M BaKHEUIIMX COCIWHEHUH (CTpOCHHE,
HaXOXJICHWE B TMPHUPOAC, TOJydeHUe, (PU3MYEeCKHe W XUMHUYECKHE CBOMCTBA,
IPUMEHEHHUE);

25) ymeHue onucvlams KOPPO3UIO METAIIOB M CITOCOOBI 3aIIIUTHI OT HEE;

26) ymenue npoussodums XUMHYECKHE PACUYETHI C HCIOJIb30BAHUEM IOHSTHI
«MaccoBasi JOJS BEIIECTBA B CMECH», «KOJHYECTBO BEIIECTBA», «MOJISPHBIN
00BEM» MO (popMyJIaM U ypaBHEHUSIM pPeaKluii;

27) onucanue CBOWCTB M MPAKTUYECKOTO 3HAYCHUS M3YYCHHBIX OPraHMYCCKUX
BEIIICCTB;

28) e6wvinonnenue 0003HAYCHHBIX B MPOTPaAMME SKCIIEPUMEHTOB, PACNO3HABAHUE
HEOPTaHWYECKUX BEIIECTB IT0 COOTBETCTBYIOIINM ITPH3HAKAM,

29) cobnooenue TipaBuI  0€30mMacHON pabOTBI B XMMHYECKOM KaOWHETE

(;rabopaTopun).



Il. Conep:xkanue Kypca xXuMuu

8 KIIACC

HavanbHble NOHSATHS M 3aKOHBI XUMHUH
Tena u BemectBa. CBOICTBa BELIECTB. DTAJOHHBIE (PU3UYECKHE CBOICTBA
BelleCcTB. Marepuainsl U MaTepuasioBeieHue. Poiib XUMHUH B )KM3HU COBPEMEHHOTO
obmiectBa. OTHOIICHHE 00IIIECTBA K XUMHH: XeMODUIUs U XeMo(hoOousl.

Mertoasl u3ydenust xumuu. Habmonenune. DkcnepuMeHT MoaenupoBaHHe.
Monenu maTepuanbHbIe U 3HAKOBBIE MM CUMBOJIBHBIE.

['azpl. Kupkoctu. TBEpable BemecTBa. B3anMHble TEpexonbl MEXIY
arperaTHbIMM COCTOSIHUSIMU BEIIECTBA: BO3TOHKA (CyOJIMMAIMs) U JAecyOnumarus,
KOHJICHCAIIUs U UCTIAPECHHE, KPUCTATUIN3ALINS U TUTaBJICHUE.

@uznueckue dABICHUSA. YHCTbIE BelIeCTBA W CMeCH. ['OMOreHHblE U
rereporeHdbie cmecu. Cmecu razooOpasHble, XKujakue U TBEpAbIE. CrnocoOb
paszeneHusi CMecei: Mepero’Ka, Wid JUCTHILISALUA, OTCTauBaHue, (PUIbTpoBaHUE,
KpUCTAJUTM3AIMs WM BblnapuBaHue. Xpomarorpadus. I[lpuMmeneHue >Tux
CII0CO0OB B JIa0OPATOPHOM MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMHYECKUE DJIEMEHThI. ATOMBI W MOJEKYNbl. [IpocThie U CIIOXHBIC
BellleCTBA. AJUIOTpONUs Ha mpumepe kuciopoaa. OCHOBHBIE MOJIOKEHHUSI aTOMHO-
MOJIEKYJIsIpHOTO yuyeHusi. MoHbl. BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUHI.

3HaKu (CUMBOJIbI) XMMUYECKUX 3JeMEHTOB. H(popmaliusi, KOTOPYIO HECYT
3HAKHW XMUMHYECKUX DJIEMEHTOB. DTHUMOJIOTHS Ha3BaHMM HEKOTOPHIX XMUMHYECKHX
anemMeHToB. [lepuoanueckas Tabnuia xumMmuueckux sneMenToB JI. . Menneneena:
KOPOTKONEPUOAHBIA W JJIMHHOIIEPUOAHBIM BapuaHThl. [lepuoasl W rpynmsl.
['maBHas u moOoYHasi MOATPYIIbl, WU A- u b-rpynnel. OTHOCUTENIbHAS aTOMHAs
Macca.

Xumuueckue dopmynbsl. Wugekcsl u  kodddummenTsl. OTHOCUTEIbHAS
MOJIEKyJIsipHAss mMacca. MaccoBasi J0J8 XMMHUUYECKOTO J3JIEMEHTAa B COCJAMHEHUHU.

Nudopmarusi, KOTOpyrO HECYT XUMUYECKHE (POPMYIIBI.

Banentnocts.  CtpykTypHble  GOpMyibl.  XUMHYECKHE  DJIEMEHTHI

C MOCTOSIHHOM M NMEepEeMEHHOM BaJIEHTHOCTHbIO. BbIBOA (QOpMyIibl COeMHEHHUS T10
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BaJIEHTHOCTH. OmpenesneHrne BaJICHTHOCTH XMMHUYECKOrO 3JIEMEHTa Mo (opmyie
BemecTsa. CoCTaBICHUE HA3BaHUM COCAMHEHUM, COCTOSAIIMX U3 ABYX XUMHUYECKHUX
AJIEMEHTOB, 110 BaJEHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BELLECTB.

XnuMmuueckue peakuuu. PeareHTel M OpOAyKTHl peakiuu. lIpusHaku
XMMHAYECKUX PEaKIUi. YCIOBHS HUX IMPOTEKAHUS M NpeKpameHus. Peaxknuun
ropeHus. DK30TEPMUYECKUE U SHIOTEPMUUECKUE PEAKIUU.

3aKOH COXpPAHEHHUs MacChl BEECTB. XUMHUUeCKue ypaBHeHUsA. COCTaBICHUE
XUMHUYECKUX ypaBHeHUH. NH(DopMaius, KOTopyro HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanus XUMHUECKUX PEaKIHi MO COCTaBy M YHUCIY PEareHTOB U
IPOAYKTOB. THUIBI XMMHYECKUX peakuuid. Peakiuum coequHeHus, pas3iiokKeHus,
3aMelleHust 1 oomeHa. Katanuzaropsl U KaTaaus.

JeMmoHCTpanuu

e Kosekuus MaTepuanoB U U3JIEIUI U3 HUX.

e Mogenu, UCNIOJIb3yEeMbIE Ha YpOKax (PU3MKH, OMOJIOTUH U Teorpaduu.

e OOBEMHBIE U MIAPOCTEPIKHEBBIE MOJIENTU HEKOTOPBIX XUMUYECKUX BEILIECTB.

e Mogenu KpUCTaJUIMYECKUX PEMIETOK.

e (CoOupanue npubopa AJid MOJIYYEHHS ra3a U MPOBEPKA €ro repMETHYHOCTH.

e Bo3sronka cyxoro jgpia, noa Uiau HaQTaJIMHa.

e ArperatHbl€ COCTOSIHUS BOJIBI.

e PazneneHume AByX  HECMEHIMBAIOUIMXCA  JKUJIKOCTEH C  MOMOIIbIO

JEJIATEIIbHON BOPOHKH.

e Jluctumnarop u ero padora.

e VYcraHoBKa /1 GUIBTPOBAHUS U €€ padoTa.

e VYcTaHOBKa JIsl BhITapUBaHUA U €€ padoTa.

e Kosnekuust ObITOBBIX TPUOOPOB 151 PUIBTPOBAHUS BO3TyXA.

e Paznenenue Kkpacsiiero BemecTBa (¢romactepa C IOMOUIbIO METO/Aa

OyMa)kHOU XpoMartorpaduu.
e Mogenu aJuIOTPOITHBIX MOAU(BUKAIINKI YTIIEpO/ia U CEPHI.
e [lomydyenue o30Ha.
e [lopTpetsl n. 4. bepuenuyca u /. 1. Menneneena.

e KopoTkoneproauplii ¥ AJUHHONEPUOJHBIM BapUaHThl MEPUOJAUYECKOM



cuctemsl J1. . Menneneena.

e KOHCTpYyMpPOBaHHE MIAPOCTEPIKHEBBIX MOAEIEN MOJIEKYII.

e Amnnapar Kumma.

e PasznoxxeHne OMXpomaTra aMMOHHSL.

e [OpeHue cepbl U MArHUEBOM JIEHTHI.

e [loptpetrsl M. B. JlomoHnocoBa u A. JI. JlaBya3se.

e  OnbITHl, WIUTIOCTPUPYIOIIUE 3aKOH COXPAHEHUS MACChI BEILIECTB.

e ['openue docdopa, pacTBOpEeHHE MPOTYKTA TOPEHUS B BOJE M HCCIEIOBAaHUE
IIOJIy4YEHHOI'O pacTBOPA JAKMYCOM.

e BianMoaelcTBHUE COJITHON KHUCIIOTHI C IIMHKOM.

e [lonyuyenue runpokcuaa meau(ll) u ero pasnoxeHue npu HarpeBaHUHU.
JlaGopaTopHbIie ONbITHI

® O3HaKOMIIEHHE C KOJUIEKLIHEH 1a00paTOPHOM MOCY/IbI.
® [IpoBepka repMETHYHOCTH PUOOpa JIs OJyUYEHHUSI Fa30B.
® O3HaKOMJIEHHE C MUHEpaJlaMU, 00pa3yIOLMMU TPAHUT.

® IIpuroToBieHUE T€TEPOr€HHON CMECHU MOPOUIKOB CEPBI C KEIE30M M HX

pasencHue.

® B3aumoJelcTBUE PAaCTBOPOB XJOPHUJIOB M MOAWAOB KallUsl C PacTBOPOM

HUTpaTa cepedpa.
® Ilonyuenue rtuapokcuga memu(ll) m ero B3auMOAEHCTBHE C CEpHOM
KHCIJIOTOM.

¢ B3aumopencTBue pacTBOpa COJbI C KUCIOTOM.

¢ [IpoBepka 3aKOHa COXpaHEHUS MACChI BEILLIECTB HA IPUMEPE B3aUMOACHCTBUS

IEJI0YH C KUCIOTOM.

¢ [IpoBepka 3aKOHa COXpaHEHUSI MACChI BEILIECTB HA IPUMEPE B3aUMOACHCTBUS

uiénoun ¢ conbto xeneza(lll).

® PaznoxxeHue Mmepokcu/ia BOJAOpo/ia ¢ MoMolbio okcuaa mapranna (IV). 11.

3aMeleHre jKeIe30M MeId B METHOM KYTIOpOCe.



IIpakTHyeckne padoThI
1. ITpaBuna TeXHUKH O€30MMACHOCTH U HEKOTOPBIE BUABI PAOOT B XUMUYECKON
nabopaTopuu (KaOMHETE XHUMUH ).
2. HabnrogeHue 3a ropsiimeii CBEYOH.

3. Ananu3 nouBsl (aHanor paboThl «OYKMCTKA MOBAPEHHOMN COINY).

Ba:xHeiimue npeacraBuTesid HeOprauudeckux Bemects. KosmuecTrBeHHbIe
OTHOIIIEHUSI B XUMUM

CocraB Bo3ayxa. [lonstue 06 00BEMHOM H0JI€ (@) KOMIIOHEHTa MIPUPOTHON
razoBoil cmecu — Bo3ayxa. PacuéT o0bEMa KOMIIOHEHTA ra30BOM CMECH IO €ro
00BEMHOM 1071€ U HA0OOPOT.

Kucnopon. O3on. [Tonyuenue kuciopoaa. Cobupanue u pacro3HaBaHue
KUCI0pO1a. XMMHYECKHE CBOMCTBA KUCIOPOAA: B3aUMOAECHCTBUE C METAIIIAMH,
HEMETaJUIaMH U CII0KHBIMU BelecTBamu. [Ipumenenue kucnopoaa. Kpyrosopor
KHCJIOpOJa B IPUPO/IE.

Oxcunpl. O6pa3zoBaHue Ha3BaHU OKCHUIOB MO UX popmynaMm. CocTaBieHue
dbopMys1 OKCHIOB 10 UX Ha3BaHUAM. [IpencTaBuTeny OKCUIO0B: BOJIa M YTJICKUCIBIN
ra3, Heralui€éHasi U3BeCTh.

Bonopon B npupojie. Puzndeckre 1 XUuMHUUECKUE CBOMCTBA BOAOPO/IA, €70

IMOJIYUYCHHUC U IIPUMCHCHHUC.

Kucnotel, ux coctaB u wux kiaccuduxanus. HWuaukatopel. Tabnuna
pactBopuMocTH. CepHas 1 COJIsIHAst KUCIOThI, UX CBOMCTBA U PUMEHEHHUE.

Comn, wux cocrtaB MW Ha3BaHHUs. PacTBOpHUMOCTH CoOJIeil B  BOJE.
[IpencraBuTenu coseii: XJIOpUa HATPUs, KapOoHAT HATPHs, HochaT KaTbIIHs.

[Tocrostnnass ABoragpo. KommdectBo BemiectBa. Mosib. MonsipHas macca.
KpaTHbie eMHUIIBI U3MEPEHHUS KOJINYECTBA BEIIECTBA — MHJUIUMOJIb U KUJIOMOJIb,
MUWJUTUMOJISIPHAA ¥ KWJIOMOJISIpHAsI MacChl BEIIECTBA.

Pac4&Tel ¢ uCnosib30BaHNEM MOHATHH «KOJUYECTBO BEIIECTBAY, «MOJISIPHAS
Maccay, «IOCTOSTHHasi ABOTaApo».

3akoH  ABoraapo. MomsapHbeii 00bEM  Ta3000pa3HBIX  BEIIECTB.
OTHOCHUTENBHAS MIOTHOCTH T'a3a Mo APYroMy rasy.

Kparable enuHHIBI U3MEPEHUS — MWUIMMOJIIPHBIA M KHAJIOMOJISIPHBINA
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00BEMBI Ia3000pa3HBIX BEILECTB.

Pacuérel ¢ UCIONB30BAHUEM TMOHATHIN «KOJMYECTBO BEIIECTBA», «MOJISPHAS
Macca», «MOJISIPHBIN 00BEM ra30B», «4UCIO ABOTAIPOY.

['unpocdepa. Kpyrosopor Boasl B mpupone. Ousnyeckue u XUMHUUYECKHE
CBOMCTBA BOJbBL: B3AUMOJCHCTBHUE C OKCUIAMU.

OcHoBaHus, WX cocTaB. PacTBOpUMOCTh OCHOBaHWW B Boje. V3MeHeHue
OKpacKM MHIUKATOpPOB B WIENOYHOM cpene. IlpencraBurenu 1mienoyen:
TUJIPOKCUbI HATPUS, KA U KAJIbIUA.

PactBoputenns u pacTtBOpEHHOE BemecTBO. PacTBopbel. PacTBOpeHme.
I'mppatel.  MaccoBass 01 pacTBOPEHHOrO BemlecTBa. Pacy€rel, CBsi3aHHBIE
C UCITOJIb30BAHUEM ITOHATHS «MACCOBas JI0Js1 PACTBOPEHHOTO BEIIECTBAY.

JdemoHCcTpanuu

e OrnpeneneHre coaepKaHus KAUCIOpOAa B BO3IyXe.
e [lomydyeHue KucCiIOpOIa Pa3loKEHUEM IEPMAHTaHATA KaJIUs M MEPOKCHUAA

BOZOpPOAA.

e (CoOupaHue METOJIOM BBITECHEHHUS BO3/TyXa U BOJIBI.

e Pacno3naBanue kuciopoja.

e [‘opeHue Maruus, xeje3a, yris, cepbl U ¢pocdopa B KUCIOPOJIE.

e KoJuteKuus OKCUIO0B.

e [lonyuyenue, cobupanue U pacrno3HaBaHUE BOJOPO/A.

e ['openwue BomOpOAA.

e Bzaumogeiicteue Bogopoaa ¢ okcuoM meau(Il).

o Komiekiusi MUHEPAIbHBIX KUCIIOT.

o [IpaBuio pazbaBiieHUs CEpPOM KUCTOTHI.

e KoJekuus CoJiei.

e Talnuia pacTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJIEH B BOJIE.

e Hekoropsie MeTaJUIbl, HEMETAJIJIBI U COSTMHEHUS C KOJTUYECTBOM BEIIIECTBA,

paBHBIM | MOJIb.
e Moenb MOISPHOTO 00BEMA Tra3000pa3HBIX BEIIIECTB.
o Koiekims ocHOBaHUIA.

JlaGopaTopHbIe ONbITHI



¢ [TomyTHEHHE N3BECTKOBOM BOJIbI IPU MNPOIYCKAHUU YTIIEKUCIIOTO rasa.
¢ [lonyuyenue BOIOPOAA B3aUMOICMCTBUEM IIUHKA C COJITHOU KUCIIOTOM.
¢ Pacnio3zHaBaHu€ KMCJIOT C MOMOIIBIO MHIUKATOPOB.

¢ M3MeHEeHNe OKpaCKu MHIUKATOPOB B IIEJIOYHOM CPELE.

® O3HakOMJIEHME C IIpernapaTaMy JOMAallHE WM MIKOJbHOM aNTeuKu:
pacTBOpaMHM MEPOKCHIA BOAOPO/Ia, CHUPTOBOM HACTOMKY MO/IA, aMMHAKA.

IIpakTHyeckne padoThI

4. [lonydenue, coOMpaHue U pacro3HaBaHUE KUCIOPO/a.

5. [lomyuenue, cobupaHnue U pacrio3HaBaHUE BOAOPOAA.

6. [IpurotoBrneHue pacTBopa ¢ 3aJaHHON MacCOBOW J0JIe pacTBOPEHHOTO
BEIIECTBA.

OcHoOBHbBIE KJIaCChI HEOPraHn4ve€CKUuXx COeTUHEHUH

O6o00menne cBefaeHUd 00 OKcHMIax, WX KiaccHUpUKAIlMKA, Ha3BaHUAX U
cBoicTBax. CriocoObl OTyYEHHUsI OKCUIOB

OcHoBanwus, UX KiaccuduKaiys, Ha3BaHUSI U CBoWCTBA. B3aumoneicTeue ¢
KUCJIOTAaMH, KHCJIOTHBIMA OKCHUJAMHU M COJSIMU. PazioxkeHue HepacTBOPUMBIX
ocHOBaHMI. CIOCOOBI MOTYYEHUsI OCHOBaHUM.

Kucnotsl, ux knaccudukamnms u Ha3zBanug. OOIIME XMMUYECKHE CBOWCTBA
KUCJIOT. B3auMOAencTBUE KHUCIOT C METAUIaMU. OJIEKTPOXUMHUYECKUU Pl
HaNpsDKEHUM  METaIoB. B3anMoAEHCTBHME KHUCIOT € OKCHUIAAMH METAaJUIOB.
B3auMonencTBue KUCIOT C OCHOBaHMSIMH — PpPEaKUUs HEUTpaIU3alUu.
B3aumopeiictBue  kuciaor ¢ coiuaMmu. [lodyueHue — OECKHCIOPOAHBIX U
KHUCJIOPOACOIEPHKAIUX KHACIIOT.

Comu, wux Kiaccupukanuss U CBOWCTBA. BiaumMmopelcTtBue cojield cC
MeTaJuilaM#, OCOOCHHOCTH ITHX pPeakiuid. BzauMoaeicTBie coseit ¢ CoIsIMHu.

['eHeTnueckue psiabl MeTaUla U HeMmeTawia. ['eHeTHueckass CBSI3b MEXKAY
KJIacCaMU HEOPTaHUYECKUX BEILIECTB.

JlaGopaTopHbIe ONbITHI

® B3anMoieiicTBHE OKCHUIAa KaJIbIAA C BOJIOM.

® [loMyTHEHNE NU3BECTKOBOM BOJIBI.



® Peaknus HeUTpaIM3alluH.

® [Tonyuenue ruapokcua Mmeau(ll) u ero B3auMoaecTBUE C KUCIOTOM.

® Paznoxxenue rugapokcuaa meau(Il) mpu HarpeBanum.
® B3auMoaeMCcTBUE KUCIIOT C MeTalJIaMU.

® B3aumoaeiicTBUE KUCIOT C COJISIMU.

® O3HaKOMIJIEHHE C KOJUICKIIUEH COJICH.

® Bzaumoneiictue cynbdara meau(ll) c xenesom.

13



® B3anMo1eiiCTBHUE COJIEN C COJIIMHU.

® ['eHeTHMyecKas CBA3b MEXKAY KJIacCaMU HEOPTaHWYECKUX BEIIECTB HA MPUMEPE
COCIMHEHUN MEJIH.
IIpakTHyeckne padoThI
/. Pemenne »3KCHEpUMEHTaIbHBIX 3a1ad Mo TeMe «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COETUHEHUI.
Iepnoanyecknii 3aKOH U NEPHOANUYECKAS] CHCTEMA XMMUYECKHX 3JIEMEHTOB
. U. MenaeneeBa. CTpoenne atoma
EcrecTBeHHbIE  ceMEWCTBA  XUMHUYECKHX  JJIEMEHTOB:  IICJIIOYHBIE U
[ICJIOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, HHEPTHhIC (OJaropoaHbIC) Ta3bl.
AmMdoTtepHOCTh. AMPOTEPHBIE OKCUABI U THAPOKCUIbI. KOMIIIIEKCHBIE COMH.

OtkpeiTue J[. YI. MeHaeneeBbIM NEPUOIAYECKOTO 3aKOHA M CO3JIaHHE UM
MIEPUOANYECKON CUCTEMBI XUMHUYECKUX DIIEMEHTOB.

AToMBI Kak (hopMa CyIIECTBOBAaHUS XMUMHUYECKUX 3JI€MEHTOB. OCHOBHBIE
CBEJICHUS O CTPOCHHMM aTOMOB. JlOKa3aTesbCTBA CIIOKHOCTH CTPOCHUSA aTOMOB.
Omnsitel Pezepdopaa. [InanerapHas Mozienb CTpOEHUS aToOMa.

CocTaB aTOMHBIX Si€p: MPOTOHBI, HEUTPOHbI. OTHOCHUTENbHAs aTOMHAas
Macca. B3auMoCBsI3b MOHATHN «IPOTOH», «HEUTPOH», «OTHOCUTEIIbHAS aTOMHAs
Maccay.

Mukpomup. OnekTpoHbl. CTpoeHUE SJIEKTPOHHBIX YPOBHEW aTOMOB
XUMHUYECKUX 351eMeHTOB 1—20. [ToHsITHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTonbl. PU3NYECKU CMBICT CHUMBOJIUKU [leprnonndeckoil CUCTEMBI.
CoBpeMeHHass (opMyJIHpPOBKA MEPHOJUYECKOTO 3aKkoHA. V3MeHeHus: CBOWCTB
AJIEMEHTOB B IMEpUOJIaX M Tpynmnax Kak GYHKIUS CTPOCHUS AJICKTPOHHBIX
000JI04EK aTOMOB.

XapakTepucTUKa »JIIEMEHTAa-METAJUIa W DJJIEMEHTa-HEMETalla 0 HUX
MOJIOKEHUI0 B MEPUOJUYECKOM CUCTEME XUMHUYeCKHX anemeHtoB J[. U

Menneneena.
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JdemMoHcTpanuu

Paznuunbie popMbl TaOIINI] TEPUOTUYECKONU CUCTEMBI.

MopnenupoBanue nocTpoeHus nepuoanyeckou cucremsl /. 1. Menneneesa.
e Mogenu aTOMOB XUMUYECKUX 3JIEMEHTOB.

e Moaeau aTOMOB dJIEMEHTOB 1

3-T0 MePHOIOB.

JlabopaTopHbIe ONbITHI

® [Tonydyenne aMpOTEPHOTO TUIPOKCHUIA U UCCIIEIOBAHUE €TI0 CBOUCTB.
Xumuveckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUU

HNonnass xumuyeckasi cBsa3b. oHbI, oOpa3oBaHHbIE aTOMaMHU METaUIOB U
HemeTaysioB. CxeMbl 00pa30BaHUS MOHHOM CBSI3U AJii OMHAPHBIX COCIUHEHMM.
HoHHbIE KpUCTAJUIMUECKUE PEHIETKM M (PU3NYECKHE CBOMCTBA BEUIECTB C 3TUM
TunoM pemmérok. [loustue o GpopMysbHON eMHUIE BEIIECTBA.

KoBasieHTHass XxuMuyeckas CBsi3b. DJIEKTPOHHBIE U CTPYKTYpHbIE (DOPMYJIBI.
[Tonsitue o BanentHocTu. KoBaneHTHast HenossipHas cBA3b. CXeMbl 00pa3oBaHUs
KOBAJEHTHON CBSI3U 11 OMHApHBIX coeauHeHUl. MoJekynspHble U aTOMHbIE
KPUCTAUINYECKUE PEMIETKN U CBOWCTBA BEIIECTB C ITUM THUIIOM PEMIETOK.

DNEeKTpOOTPULATENBHOCTh. Psia anekTpooTpunarenbHocTH. KoBasieHTHas
noJjisipHast Xumuueckas cBs3b. Jumonab. Cxembl 00pa3oBaHHs KOBaJIEHTHOU
NOJISIPHOM CBSI3W 11l OMHApHBIX COEAUHEHUH. MoJnekynspHble U aTOMHbIE
KPUCTAUINYECKUE PEIIETKN U CBOMCTBA BEIIECTB C ITUM TUIIOM PELIETOK.

Merannnyeckass XUMHYECKas CBA3b M METAUIMYECKAs KpUCTAJUIMYECKas
pemérka. CBOMCTBA BEIIECTB C JITUM TUIOM pemeTok. Eamnas mnpupona
XUMHUYECKUX CBA3EH.

Crenenp oxuciieHusa. CpaBHEHHE CTENEHM OKHCIEHUS W BaJEHTHOCTH.
[IpaBuna pacuéra creneneit okucaeHus no GopmyaaM XUMHUYECKUX COCAMHEHUN.

OKHUCIUTENBHO-BOCCTAHOBUTEINIbHBIE  peakiuu. OnpeneeHue CTeneHen
OKHCJIEHUSl NIl 3JIEMEHTOB, 00pa3yloUIMX BEIIECTBa PasHbIX KiaccoB. Peakuun

MOHHOTI'0 OOMEHAa M OKHUCIIMTEJIbHO-BOCCTAHOBHUTEIBLHBIC PCaKIHH. OxuciauTennp u



BOCCTAHOBHTCIb, OKHCJIICHHC MW BOCCTAaHOBJICHHC. CocrapieHue ypaBHCHI/Iﬁ
OKHUCJIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOZOM JJICKTPOHHOI'O Oajanca.

JdemMoHcTpauuu

Buneodparments! u crnaiapl «MoHHAS XUMUYECKas CBSI3bY.

Kouteknus BemecTs ¢ MOHHOW XUMUYECKOUN CBA3BIO.

e Mo/ien1 NOHHBIX KPUCTAIUIMYECKUX PEIETOK.

e Buneodparmentsl u cnaiiasl «KoBaieHTHasi XUMUYECKas! CBSI3bY.

e Koueknus BEMECTB MOJIEKYJISIPHOTO M ATOMHOTO CTPOEHUS.

e Mogenu MOJEKYJISIPHBIX U @aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.

e BuzaeodparmenTsl u crnaiiapl «MeTammnyeckas XUMUYECKask CBA3bY.

e Komrekuus « MeTajuibl U CIUTaBbD».

e BzauMoelCTBHE IIMHKA C CEPOH, CONITHON KUCIOTOH, Xiopuaom meau (11).
e [‘'opeHue Maraus.

e BizaumopencTBre XJIOPHOM U CEPOBOIOPOTHOMN BOIBI.

JlaGopaTopHbIe ONbITHI

¢ N3roToBieHne MOENH, WILTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOU CBS3U

9 KIIACC
IloBTOpeHMe U 00001IEHNe CBeAeHUIT MO Kypcy 8 Kki1acca
bunapnbie coequuenus. OKCHABI COJICOOpa3yIOIINE U HECOJICO0pa3yIoIIne.
['mapokcuanpl: OCHOBaHUS, aM(OTEpHBIE THAPOKCHUIBLI, KHUCIOPOACOICPIKAIINC
KUCIoThl. CpeiHue, KUciable, OCHOBHBIC U KOMILJIEKCHBIE COJIH.

O06o001IeHre CBEIEHHM O XHUMHYECKUX peaknusax. Knaccudukarus
XUMUYECKUX PEAKIIUi 10 Pa3IUIHBIM MMPU3HAKAM: COCTABY U YHCIY PEarupyrommux
U 00pa3yrommxcsl BEMmIeCTB, TEIUIOBOMY d(dQeKrTy, 0O0paTUMOCTH, HU3MEHEHUIO
CTCTICHEH OKHCIICHHS DJJIEMEHTOB, OOpa3yIIIMX pPEarupyrollne BeIIecTBa,
arperaTHOMy COCTOSIHUIO pearupyroIIuX BEIIECTB, UCIOJIb30BAaHUIO KaTalnu3aTopa.

[ToHsiTHE O CKOPOCTHM XHUMHYECKOM peakunu. DakToppl, BIMSAIOIIME HA

CKOPOCTh XMMHMYECKMX pEaKUui: NPUPOJa pEearupyrolmux BEHIECTB, MX
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KOHIIEHTpalusl, TeMmImeparypa, TUIOIIA/Th CONPUKOCHOBEHUS, HaJA4ue
karanuszaropa. Karamus.
JdemMoHcTpauuu
e (O3HakoOMJIEHHE C KOJUICKIIMSIMH METAJIJIOB M HEMETAJIOB.
e O3HakoMJIEHHE C KOJUICKIIMSIMH OKCHIOB, KHCJIOT B COJICH.
e 3aBUCUMOCTbh CKOPOCTU XUMHUYECKON PEAKIIMU OT MPUPOJIbI Pearupyrommnx
BCIIIECTB.
e 3aBUCHUMOCTb CKOPOCTHM XMMHYECKOM peaklMu OT KOHIEHTpalUu
pEearupyromnmx BEIIEeCTB.
e 3aBHCHUMOCTH CKOPOCTH XUMHUYCSCKOH peakuuu oT oA u
CONPUKOCHOBEHUS PEArupyOIINX BEIIECTB («KUIISIIUN CIIOM»).
e 3aBHCHUMOCTb CKOPOCTHM XUMHYECKOM PEaKIMU OT TEMIIEPATYpPhI
pearupyromnmx BEMECTB.

JlaGopaTopHbIe ONbITHI

® BzaumoaeiicTBUE aMMHUaKa U XJIOPOBOIOPO/IA.

® Peakuus HEMTpaIu3aluu.

® HaGmronenue TemioBoro dpdexra peakiuyu HenTpaiu3aiuu.

® B3aumojieiicTBue cepHOM KUCIoThl ¢ okcuioM meau(1l).

® PazjioxxeHue nepokcuaa BoJA0po/aa ¢ MOMOIIbIO KaTaia3bl KapToders.

® 3aBUCHUMOCTh CKOPOCTHM XUMHUYECKOW pEaKUUU OT MPHUPOJIbl pearupyromnx
BEII[ECTB Ha MTPUMEPE B3aUMOJICHCTBUS PACTBOPOB THOCYJIb(aTa HATPUS U XJIOpUAA

Oapusi, THOCYIb(aTa HATPUS U COISTHON KUCIIOTHI.

® 3aBHUCUMOCTH CKOPOCTH XUMHUUYECKOIN Peakinu OT IPUPObl METAIIOB MPH UX

B3aMMOJICCTBUU C COJISIHOM KMCIOTOM.

® 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIMHU OT MPUPOJABI KHUCIOT IMPU HUX

B3aUMOJIENCTBUH C KEJIE30M.



® 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKLUU OT TEMIEPATYPHI.
® 3aBUCHMOCTBH CKOPOCTH XMMHYECKON PEAKLIUN OT KOHIEHTPALIUH.

® 3aBUCHUMOCTbh CKOPOCTH XUMHUUYECKOUN peakuu OT IUIONaan

COIMPUKOCHOBCHU pCarupyromunux BCIICCTB.

® 3aBHCHMOCTH CKOPOCTH XUMHUYECKOUN PEaKIIUH OT KaTaanu3aTopa.
XHMHUYEeCKHE PEAKIHH B PACTBOPAX YIEKTPOJINTOB

[lonsiTue 00 SJIEKTPONMTUYECKOW AUCCOLMALMH. DJIEKTPOJUTHl U
HERJIEKTPOJIUTh. MeXaHW3M AUCCOLMALUNA  AJEKTPOJIUTOB C  Pa3IMYHBIM
xapakTtepoM CBsi3U. CTENeHb AIEKTPOJUTHYECKON auccounanuu. CHIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

OCHOBHBIE  TMOJIOKEHUS TEOPUHU  DIIEKTPOJIUTUYECKON  AUCCOIMALIUH.
Knaccuduxanuss MOHOB M uX cBoMcTBa. KuHCIOTHI, OCHOBaHUSI U COJU Kak
ANEKTPOIUTHL. UX KiIaccudukaius u TuccoIuaus.

OO0nme XUMUYECKUE CBOMCTBA KUCIOT: U3MEHEHUE OKPACKU MHIUKATOPOB,
B3aUMOJICHCTBUE C METAJUIAMU, OKCUJIAMU U TUAPOKCHIAMU METAIIOB U COJISIMHU.
Mounekynsipable ¥ HMOHHBIE (TIOJHBIE M COKpANIEHHBIC) YpaBHEHUS PEaKIIUM.
XUMUYECKUN CMBICIT COKPAIIEHHBIX YPABHEHUMW. Y CIIOBUS NPOTEKaHUS PEAKLINN
MEXK1Y DJIEKTPOJIMTAMHU 10 KOHUA. Pl aKTUBHOCTH METAJIOB.

OOmme XMMHYECKHE CBOMCTBA IIEJOYEH: B3aMMOJCHCTBUE C KHCIOTaMHU,
OKCUJIaMH HEMETaJUIOB, cosiMu. OOIIMe XMMUYECKUE CBOMCTBA HEPACTBOPUMBIX
OCHOBAHUU: B3aUMOJICUCTBHUE C KUCIOTaMHU, Pa3JI0KEHUE IIPU HATPEBAHUU.

OO6mme XUMUYECKHME CBOMCTBAa CpPEIHHMX COJIeH: B3aUMOJICUCTBUE C
KHCJIOTaMU, II€JI0YaMHM, COJISIMHM U MeTalllaMu. B3anMoaencTBruE KUCIIBIX COJIEH CO
IETI0YaMHU.

['uaponu3 kak 0OMEHHOE B3aUMOJICHCTBHUE CoJiel ¢ Bojoil. ['maponus comu
CUJILHOTO OCHOBAHUS U CJIa00W KUCIOTHI. ['Maponan3 coim caaboro OCHOBAHUS U

CHUJIBHOM KUCJIOTHI. Bogopoaubiit mokaszarens (pH).
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CBolicTBa KHUCJIOT, OCHOBaHUM, OKCHJOB W COJIEM B CBETE TEOPUHU
ANEKTPOJIMTUYECKOM  JUCCOLMALIMM UM MPEACTABICHUM 00 OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUSX.

JdemMoHcTpanuu

e llcnbiTaHKE BEUIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOTHOCTD.

e 3aBUCHUMOCTH AJIEKTPONPOBOIHOCTH YKCYCHOM KUCIIOTHI OT KOHIIEHTpAI[UH.
e JIBM>KEHUE OKPAILIEHHBIX HOHOB B 3JIEKTPUUYECKOM ITOJIE.

e OmnpenaeneHue xapakTepa cpe/ibl B paCTBOPax COJICH.

JlaGopaTopHbIe ONbITHI

® Jluccounanust caadbIX 3JIEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCIIOTHI.
® lI3MeHeHne OKpacKu MHIUKATOPOB B KMUCIIOTHOM cpejie.
® Peakius HEUTpaIu3aluy pacTBOpa MIETOUH PA3IMYHBIMU KACIOTaMHU.

® [Tonyuenue ruapokcua meau(Il) u ero B3aumMoielicTBUE C pa3IMUHBIMU

KHCJIOTaMU.

¢ BzauMojieiicTBUE CHIIBHBIX KUCJIOT ¢ okcuaoM Meau(Il).
¢ B3auMoelcTBUE KUCIOT C METAJLIAMH.

¢ KauecTBeHHas peakius Ha KapOOHAT-HOH.

¢ [Tonmy4yeHue CTyIHSI KPEMHUEBOU KUCIIOTHI.

¢ KadecTBeHHas peakius Ha XJIOPUI- WU CyJIb(aT-UOHBI.
¢ MI3MeHEeHNne OKpacKu MHIUKATOPOB B IIEJIOYHOM CPEIE.
¢ B3anmoaencTBIE LIEN0YEH C YTIIEKUCIIBIM Fa30M.

¢ KauecTtBeHHas peakiyusg Ha KATHOH aMMOHHUS.

® [Tonyuenue rugpokcuaa meau(Il) u ero paznoxenue.



® B3aumoeiicTBre KapOOHATOB C KHCIOTAMH.
® [Tonyuenue rugpokcua xemne3a(lll).

® BzaumozgeiicTBue xene3a ¢ pactBopom cynbdara meau(Il).

IIpakTHyeckne padoThI
1. Perenune sKCEepUMEHTANIBHBIX 33/1a4 0 TeME «DIIEKTPOIUTHUECKas
JUCCOLUALIS.
HemeTauibl 1 UX COeIUHEHHUS

CtpoeHre aTOMOB HEMETAILJIOB U MX MOJI0XKEHUE B IEPUOANYECKON CUCTEME.
Psan snexrpooTpuniatensbHocTH. Kpucramndeckue pemeéTku HEMETaIoB —
MpOCThIX BemecTB. Puznueckue cBoicTBa HeMmeTasioB. OOIME XUMHYECKHE
CBOMCTBA HEMETAJIJIOB: OKUCIIUTEIIbHBIE U BOCCTAHOBUTEIBHBIC.

["asioreHpl, CTpOEHUE MX aTOMOB M MOJEKYJI. PU3NMYECKHE U XUMHYECKHUE
CBOMCTBA TaJIOTEHOB. 3aKOHOMEPHOCTM HW3MEHEHHS CBOWCTB TaJlOTEHOB B
3aBUCHUMOCTH OT WX [OJOXKEHUS B Mepuoanueckoit cucreme. HaxoxieHnue
raJIOr€HOB B MPUPOJE U UX MOJy4YeHUE. bUOIOrnueckoe 3Ha4eHNEe U MPUMEHEHUE
raJIOr€HOB.

["asioreHOBOOPOJLI M COOTBETCTBYIOIIME WM KHUCJOTHI: TIJIABUKOBAs,
CoJIsiHas, OpOMOBOJOPOJHAs, HOA0BOAOpOaHAsA. ['amorenuasl. KauecTBeHHbIE
pEeaKIuy Ha rajoreHu1-uoHbl. [IpumMeHnenne coeTMHeHU TaJIOTEHOB.

Oo6mas xapakrepuctuka 371eMeHToB VIA-rpynmel. Cepa B mpupone u e
MOJIy4eHHE. AJUIOTPOIHbIE MOIU(MUKAIMU Cepbl U UX CBOWCTBA. XUMHUYECKUE
CBOMCTBA CEPBI U €€ NMPUMEHEHNE.

CepoBOIOPO: CTPOCHHUE MOJIEKYIBI, (DU3NYECKUE U XUMHUYECKHE CBOMCTBA,
nosryueHre u 3HadeHue. CepoBomopoaHasi kuciota. Cynbpuasl U UX 3HAYCHUE.
JIroMuHOGOpBI.

Oxcun cepwi(1V), cepuucras kucnora, cynbgutel. KauecTBeHHas peaxius
Ha CyJIb(UT-UOH.

Oxcun cepoi(VI), cepras kuciora, cynbdarsl. Kpucramioruaparsl.
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CepHasi KHCIIOTa Kak CHJIbHBIM 3iekTpoiauT. CBoicTBa pa30aBiIeHHOM
CEpHOM KHCIIOTBl KAaK THUIHMYHOM KHUCJIOTHI: B3aUMOJCHUCTBUE C METAJUIAMH,
OCHOBHBIMH U aM(OTEpHBIMH OKCHUIAMH, OCHOBAaHUSIMH U aM(pOTEPHBIMU
ruapoKcuamMu, coiisiMu. KaduectBeHHast peakius Ha cylib(aT-HOH.

OO01as xapakTepucTuka 31eMeHToB VA-rpynmbl. A30T, CTPOEHUE €ro aroMa
U MoJIeKyJibl. DU3NYECKNE U XMMHUYECKUE CBOIMCTBA M NPUMEHEHUE a30Ta. A30T
B IIPUPOJIE U €r0 OUOIOTuYecKas poJib.

AMMHUaK, cTpoeHHE MOJIEKYJbI U (PU3UUECKUe CBOMCTBA. AMMHauHas BOJa,
HAIIATBIPHBIM CIIUPT, TUAPAT aMMHUaka. J[OHOPHO-aKUENTOPHBIA MEXaHU3M
o0Opa3oBaHMsI CBSI3U B KATUOHE aMMOHMsI. BoccTaHOBUTENbHBIE CBOMCTBA aMMHAKa.
Conu ammoHHMs 1 UX TpuMeHeHne. KauecTBeHHas: peakuys Ha KaTHOH aMMOHUS.

Oxcunpl azoTta: HecoiaeoOpa3yrolue U KUCIOTHbIE. A30THUCTas KUCIOTA U
HUTPUTHL. A30THAsI KHCIIOTA, €€ IMOIy4eHue U cBoiicTBa. HuTpats!.

®docdop, cTtpoenue aroma u amwtorpornus. Dochunsl. Dochun. Oxcun
docdopa(V) u bocdopnas (oprodhochopnas) kuciora. Pocdarsi.

OOmast xapakrepucTuka 37aeMeHTOB [VA-Tpynmbl: 0COOEHHOCTH CTPOEHUs
aTOMOB, TPOCTBIX BEIIECTB M COCJUHEHUW B 3aBHCUMOCTH OT MOJIOXKEHUS
3JIEMEHTOB B MEPUOAUYECKON cucteMe. Yriaepoa. AJIOTPONHbIE MOIU(pUKALINN:
anmas, rpagut. AMOpQHBIN YIIepo: caxa, akTUBUPOBAHHBIN YroJib. AJICOPOIHSI.
XuMUYECKHEe CBOMCTBAa yriaepoaa. KokcoXxuMHUYecKoe MpPOU3BOJACTBO M €TI0
npoaykiusa. KapOumpi.

Oxcup yrinepona(ll): cTpoeHue MoJeKysbl, MOdydYeHue U cBorcTBa. OKCUl
yraepona(IV): ctpoenue Momekysbl, MOJyYeHWe U CBOMCTBA. YTOJIbHAs KHUCIOTA.
Conu yroiabHOM KHUCIOTBI: KapOOHaThl W TUApokapOoHaThl. TexHuyeckas u
nuUueBas coja.

Oprannueckast XuMus. Y TJI€BOJIOPOIBIL.

MertaH, 3TaH W NPONAH KakK MpPEAENIbHbIE (HACBILIEHHBIE) YIIEBOAOPOJIBI.

OTWIIEH UM alleTWIEH KakK HenpeaeiabHble (HEHACHIIICHHBIE) YTJIEBOAOPOIbI.



CrpyktypHble  Qopmynbl  BemecTB. ['opeHue  yrieBomoponoB. Peakuuu
JIETUJIPUPOBAHUS MPEAEIBHBIX YTIEBOJAOPOIOB.

CrupThl. DTUTIOBBIA CIIUPT, €r0 MOJyYCHHUE, TPUMEHEHUE U (U3HOTIOTHIECKOE
neuctBre. TpEXaTOMHBIN CIUPT TIIULEPHH. Y KCYCHAs KUCIIOTA KaK MPEACTABUTEND
KapOOHOBBIX KUCJOT.

Kpemuuii: ctpoeHue atoma M HaxoxJAeHUe B npuponae. CUIMUUIbl U CHIIAH.
CoiictBa kpemuusi. Oxcup kpemuus(IV). Kpemuueas kuciora u e€ couu.

[IpouzBoncTBo  crekna W HeMeHta.  [Ipogykuuss — CHJIMKAaTHOU
MPOMBINJICHHOCTH:  ONTHYECKOE  BOJOKHO, Kepamuka, ¢apdop, dasHc.
OnTuyeckoe BOJIOKHO.

Hemeramner B npupoae. OpakumoHHas NMEPETOHKA KUJIKOTO BO3ayXa Kak
Croco0 Moy4eHusl KUCIopoja, a3ota u aprosHa. lIlomyuenune docdopa, kpemHus,
XJIOpa, M0/1a. DJIEKTPOJIN3 PACTBOPOB.

[TomydyeHne CEepHOW KHUCIOTBL: CBIPbE, XMMHU3M, TE€XHOJIOTMYECKas CXEeMa,
METOJI KHUIIAIIErO CJIOS, MPUHIUIBI TEIUIO0OMEHa, MPOTUBOTOKA U IUPKYJISIIUH.
Oneywm. [Ipon3BoCcTBO aMMuaKka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMA.

JleMoOHCTpaLun

e KoJuekuust HEMETauIoB.

e Mogenn  KpUCTAJUIMUECKMX  PEMIETOK  HEMETAUIOB:  aTOMHbIE U

MOJIEKYJISIPHBIE.

e (O30HATOP U MPUHIUIIEI €70 PAOOTHI.

e [opeHue HEeMETaZIOB — MPOCTHIX BEMIeCTB: cepbl, (ocdopa, IpeBecHOTo

yTJISL.

e (OOpas3Ibl TaJJOTeHOB — MPOCTHIX BEIIECTB.

e B3anmozaencTBUE raJOreHOB ¢ METAJUIaMHU.

¢ BrirecHenue xyopa OpoMOM WM U0 U3 PACTBOPOB UX COJICH.

e KoJutekuus MpUpOIHBIX COEAUHEHUH XJIOPa.

e B3sanmoaencTBue Cephl C METAJUIAMMU.

e ['opeHue cepbl B KHCIOPOJIE.
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Komnekmus cynbpuaHbIX py/.

KauecTBeHHas peakiiys Ha Cyab(UI1-HOH.

OO6ecrBeurBaHUE OKPAIIEHHBIX TKAHEH CEPHUCTHIM T'a30M.
B3aumoaencTBre KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEMIBIO.

OOyrivBaHue OpPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHOM  CEpHOl

KHUCJIOTOM.

Juarpamma «CocTtaB BO3qyxay.

BuneodparmenTs! u ciaiasl «[Ituapu 6azapb.

[Tony4yenue, cobrpanue u pacrio3HaBaHUE aMMHAKa.

Pa3noxenue OuxpoMara aMMOHUS.

B3auMopencTBre KOHUEHTPUPOBAHHOW a30THOW KUCIIOTHI C MEIBIO.
I'openue u€pHoro nopoxa.

Pa3znoxeHue HUTpaTa Kajausi ¥ TOPEHUE B HEM JIPEBECHOT'O YTOJIbKA.
OO0pa3isl TPUPOAHBIX coeuHeHu# docdopa.

["openue gpocdopa Ha BO3ayXe U B KUCIOPOJIE.

[Tomyuenue 6enoro Gocdopa u UCIIBITAHUE €TO CBOMCTB.
Komnexmus «O0pa3iibl MPUPOTHBIX COSTMHEHUH YTIAepOaay.

IToptper H. . 3enunckoro. Ilornomienre pacTBOPEHHBIX BEUIECTB WIIU

ra3oB AKTUBUPOBAHHBIM YTJIEM.
Y CTpOoiCTBO ITPOTUBOTA3A.
Mopenu MOJIeKyJl ME€TaHa, TaHa, TUJIEHA U alleTUIICHA.

B3aumogeiicTBue stuneHa ¢ OpoMHOM BOJOW M PacTBOPOM IEpMaHraHaTa

KaJIusl.

OO01m1e XMMIUYECKHE CBOMCTBA KUCIIOT HA TIPUMEPE YKCYCHOM KHCIIOTHI.
KauecTBeHHas peakiys HA MHOTOATOMHBIE CITUPTHI.

Komnexrus «O0pa3iibl MPUPOIHBIX COCTUHEHUN KPEMHUS.
Komnnekuums crekna, KepaMuKu, IEMEHTA U U3ACIUN U3 HUX.

KOHHGKHI/IH IMPpOAYKIIMU CUJINKATHOU IMPOMBINLIICHHOCTH.



e Buneodparments! u cnaipl «I[poM3BOACTBO CTEKIA U LIEMEHTAY.

e Komnekunsa «IIpuponssie coequHEHNS HEMETAIUIOBY.

e Bugeopparmentsl u cnaiinel  «DpakHMOHHAs TEPEroHKa  KHUJIKOTO
BO3yXay.

e Buneopparmentet u cmaiinel  «llomydenue Bomgopoma, Kuciopoga u
raJIOT€HOB JIEKTPOJIUTHUECKUM CIIOCOOOM.

e Mogenu anmapaToB JUIsl IPOU3BOJCTBA CEPHON KHUCIIOTHI.

e Mopenb KUIAIIETO CIIOA.

e Mozenb KOJIOHHBI CUHTE3a aMMHAKa.

e BuzaeodparmenTsl u cnaiiapl «IIpor3BoaACTBO CEPHON KHUCIOTHD.

e Buneodparments! u ciaiinpl «I[pon3BoacTBO amMmmMHuaKay.

e Komnekuns «CpIpb€ UIsl MOTYYEHUS CEPHOU KHCIOTBD.

JlabopaTopHbIe ONbITHI

® Pacnio3HaBaHue rajJoreHu-uOHOB.

¢ KayecTBeHHbIE peaklUu Ha CyJb()aT-UOHBL.

¢ KauecTBeHHas peakuys Ha KATHOH aMMOHMS.

¢ X¥MMHUYECKHUE CBOMCTBA a30THOM KHUCIIOTHI, KaK AJEKTPOIUTA.
¢ KauecTBeHHbIE peakiiu Ha GocdaT-uoH.

® [lonyuyeHne U CBOWCTBA YTOJIBHON KHUCIIOTHI.

¢ KayecTBeHHas peakiys Ha KapOOHAT-HOH.

® [IpormyckaHue yIJIEKUCIIOTO ra3a uepe3 pacTBOp CHIIMKATa HATPHSL.

IIpakTnueckune padoTbl
2. 3ydeHue CBOMCTB COJISTHOM KHCIIOTHI.
3. 3y4yeHue CBOMCTB CEpHOI KUCIIOTHI.
4. ITonyyeHne aMMuyaKka U U3y4eHUE €ro CBOMCTB.

5. [omyyenue yriekucnoro raza. KauectBenHas peakiiys Ha KapOOHAT-UOHBI.
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MeTtasiibl 4 UX COeIHHEHUS

[lonoxxeHne MeTaJuIOB B IEPUOJUYECKOW CHUCTEME XUMHUYECKUX DJIEMEHTOB
JI. . MengeneeBa, CTpOCHHE aTOMOB M KPHUCTAJUIOB METAUIOB. MeTtammueckast
CBA3b W METAJUIMYECKAs KpUCTAIMYECKass pemeTka. Pu3ndecKue CBOMCTBA
METAJJIOB:  AJIEKTPO- M  TEIUIONPOBOAHOCTh, OTpaXkarolias CIHOCOOHOCTD,
IUIACTUYHOCTB. YEPHBIC U IBETHBIE METAJLIBI.

Meramibpl Kak BOCCTAHOBUTEIM. OJIEKTPOXMMHYECKHM psi HANPSKEHUU.
B3anmonencTBue METAIOB C HEMETAUIAMH, OKCHIAMH, KHUCJIOTAMH, COJISIMHU.
AJIOMUHOTEPMHUSI.

OOmast xapakrtepuctuka 3iemMeHTOB [A-rpynmbl. OKCHIBI W THUAPOKCHIBI
LIEJIOYHBIX METAJUIOB, UX IMOJYy4YEHHUE, CBOWCTBA, IPUMEHEHNE. BakHenre con
LIEJIOYHBIX METAJUIOB, UX 3HAYCHUE B IIPUPOJIE U )KU3HU YEIIOBEKA.

OOmast xapakrtepuctuka 3meMeHTOB I[IA-rpymmbl. OKcHABl M TUAPOKCHUJIBI
IICJIOYHO3EMENBHBIX METAJUIOB, HMX IIOJy4YE€HHE, CBOWCTBA W IIPUMEHEHHE.
BaxHelmme coiau IIENIOYHO3EMENbHBIX METAJIOB, UX 3HAYEHHE B IPUPOJE U
KU3HM yesoBeka. KapOoHaTsl U ruipokapOOHAThI KalbIIHS.

Bpemennas 1 noctostHHast )KECTKOCTh BO/Ibl. CIIOCOOBI yCTpaHEHHs] BPEMEHHOM
#eécTkocTu. CriocoObl ycTpaHEHUs! TOCTOSTHHON KECTKOCTH.

CoenvHEHUsT ANTIOMUHHS B IPUPOJAE. XHWMHYECKHE CBOWCTBA AIIFOMUHUSL.
Oco0eHHOCTH OKCHJA U THAPOKCHIA ATIOMUHMS Kak aM(pOTEPHBIX COCTUHEHUH.
BakHeiiime coy amoMUHUS (XJIOPUA, CYyIb(ar).

OcobOeHHocTH cTpoeHUs aToMa kenesa. JKeneszo B npupoje. Baxueitmue pyasi
xenes3a. [lomyuyenue uyryna u cranu. Oxkcunbl U rugpokcuabl xenesa(ll) u (I).
Comu xenesa(Il) u (IIT). ObHapykeHHE KaTHOHOB JKeJie3a B pacTBOpE. 3HAUCHHE
COCIMHEHNH JKee3a.

Koppo3sus razoBas (xumudeckas) U 3JIEKTPOXUMHUYECKas. 3alluTa METAIIOB OT

Koppo3uu. Mertaiiel B ipupoae. [lonstue o meraiurypruu. UépHas u nBeTHas



Metaityprusi.  [lupoMeramnyprusi, THAPOMETAJUIYprusi, 3JIEKTPOMETAJLTypPIHsl.

Jomennsbiii iporiecc. [lepepaboTka yyryHa B cTalib. DJIEKTPOJIN3 PACILIIABOB.

JdemMoHcTpaumuu

B3aumopenicTBre HATPUS, TUTHS U KaJIbLIUS C BOJOM.

['openue HaTpusi, MarHus U Keje3a B KUCIOPO/IE.

Bcenblika TEpMUTHON CMECH.

B3auMopaencTBre cMECH MMOPOIIKOB CEPBI U JKEJIE€3a, IMHKA U CEPBL.
BzaunMoelicTBue altOMUHUS ¢ KUCIOTAMU, IIEJI0YaMU U BOJIOM.
BzaunmoperncTBue xeie3a 1 MeIu C XJIOPOM.

B3anmonenicTBue Meu ¢ KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTOM U a30THOM

KUCJIO0TOM (pa30aBICHHOW U KOHIIEHTPUPOBAHHOM ).

Oxpacka ImIaMeHu COSTUHEHUSMH MIETOYHBIX METAIIIOB.

Oxpacka riIaMeHu COeIUHEHUSIMHU IIEJI0YHO3EMETbHBIX METAJUIOB.
["amenne n3BecTr BOJIOM.

HOHY‘-IGHI/IG KECTKOM BOJbI B33HMOII€I>1CTBHGM YIJICKUCIIOTO Ta3a ¢

U3BECTKOBOU BOJOM.

Ycrpanenue BpeMeHHOM KECTKOCTH KUTISTYEHUEM U TOOABICHUEM COJIbI.
YcTpaHeHue MoCcTOSHHOM KECTKOCTH TOOABICHUEM COJBI.

WM oHUTBI M IPUHIIU UX IEUCTBUS (BUACODPArMEHT).

Kosutekuus npupoIHBIX COEAUHEHUN aTFOMUHUS.

BuneodparmenTs! u cnaiipl « OKCHA aTIOMUHHS U €M0 MOAU(PUKALTIN.

[Tonyyenue amdoTepHOro THIPOKCUAA ATIOMHUHMS U HCCIEAOBAHUE €ro

CBOMWCTB.
Komneknnsg « XuMuuecKkrue NCTOYHUKH TOKaY.

PCBYJ'IBTaTBI AJIUTCIIBbHOTO OKCIICPUMEHTA 110 N3YUYCHUIO KOPPO3HUHU CTAJIbHBIX

U3JIeJIUA B 3aBUCUMOCTHU OT YCJIOBHI MPOIIECCOB.
Boccranosnenue meau u3 okcuaa meau(1l) Bomopoaom.
BuneodparmenTst u cnaiiasl «IIpou3BoACTBO YyryHA U CTAJINY.

BuneodparmenTs u cnaiasl «M3nenust U3 4yryHa u cTajimy.
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e Buneodparmentsl u cnaiiibl «[[pon3BOACTBO ATFOMUHUS.

JlaGopaTopHbIie ONbITHI

® B3aumoieiicTBue xee3a ¢ pactBopoM cynbhara meau(ll).
¢ [Tonmy4yeHne U3BECTKOBOM BOJIBI U ONIBITHI C HEW.
® [Tonyuenue ruapokcuaos sxene3a(ll) u (111).

® KauecTBEHHBIC PCAKINH HAa KATHOHEI KCJIC3Aa.

IIpakTHyeckne padoThI
6. XKEcTKOCTH BO/BI M CITOCOOBI €€ YCTpaHCHHUS.

7. Pemenne OKCIICPUMCHTAJIbHBIX 3a71a4 110 TEMC «MeTaniby.

XHUMHUS M OKPYKAKOLIAas cpeaa

Crpoenue 3emiu: sfapo, MaHTHs, 3€MHas Kopa, JguTochepa, ruapocdepa,
atMocdepa. Xumuueckuit coctaB 3emiu. ['opHbie mopojsl. Munepaibl. Pymbi.
Ocanounsie ropHslie nopoasl. [1one3HbIe HCKOTTaeMBIE.

HcTouHMKN XMMHYECKOTO 3arpsi3HEHUs OKpyKawolied cpensl. [nmobanbHbIe
HKOJIOTHYECKHE TMPOOJEMbl YEJIOBEYECTBA: HApPYIICHHE OHOreOXMMHUYECKHX
KPYTOBOPOTOB XMMUYECKHUX JJIEMEHTOB, MOTEIUICHUE KJIMMATA, KUCIOTHBIE JOXKIN
u Jip. O30HOBBIE ABIPBI. MexayHapOAHOE COTPYIHHMYECTBO B 0O0JIACTH OXpaHbI
OKPY’KAIOLIEN CPEAbl OT XUMHUUYECKOTO 3arpsA3HEHNUs. «3eNEHAT XUMHUS.

JemMmoHCTpanuu

e BuzaeodparmenTsl u cnaitnpl «CtpoeHue 3eMiI U €€ XUMUYECKHI COCTaBy.

e Koulekunss MUHEPAJIOB U TOPHBIX TTOPOA.

e Kosekuus «Pynbl METAILIIOBY.

o Buneobparmentsr u crhaiinbl «[7100ambHBIE KOJOTUYECKUE TPOOIIEMBI

YEJI0BEYECTBAY.
e BuzaeodparMeHThI U Cllaii[Ibl 0 CTENEHH SKOJOTUYECKON YUCTOTHI TOBApA.

JlaGopaTopHbIe ONbITHI
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® N3y4yenue rpanura.

¢ I/ISY‘{CHI/IG MapKUPOBOK PAa3JIMYHBIX BUAOB IIPOMBIIIJIICHHBIX H ITPOJOBOJILCTBCHHBIX TOBAPOB.

O0o0menne 3HAHMM MO XUMHMH Kypca OCHOBHOW mmKoJbl. IloaroroBka k OCHOBHOMY
rocyJapcTBEHHOMY 3K3aMeHY
CrpoeHne atoma B COOTBETCTBHU C TIOJIOKEHHEM XUMHUYECKOTO 3JIEMEHTA B NEpuoandeckonm  cucreme.  CrtpoeHune
BEIIECTBA: XUMHUYECKas  CBs3b M KPUCTAJUIMUECKAs pelIEéTKa. 3aBUCUMOCTb CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMU MPOCTHIX
BELIECTB (METa/NIOB, HEMETAJUIOB, OJArOpPOJHBIX Ta30B) OT IOJIOKEHUS 3JIEMEHTOB B NEPUOAMYECKON cucTeme. THHojorus
HEOPTaHUYECKUX BEIIECTB, PA3JEIEHUE UX Ha KJIacChl U rpynnsl. [IpeacraBureny.
[Ipu3Haky U ycioBUs NPOTEKAHUA XMMUYECKHUX PEAKUMMU. THUIIONOrUsS XMUMUYECKUX PEAKLUU IO Pa3jIuyHbIM MPU3HAKAM.
Peakiuu nonHoro oomeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.
XHWMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XAPAKTEPHbIE XMMUYECKHNE CBOMCTBA COJEO0Pa3yOUIUX OKCHAOB, TUAPOKCH]IOB

(OCHOBaHUM, KHUCIOPOACOAEPKAIIUX KACTOT u  am(pOTEepHBIX TUAPOKCUIOB), CONEH.



29

TemaTuuyeckoe NJIAHUPOBAHUE

8 KJIACC

(2 9 B Hemenro, Bcero 70 1, u3 HUX 6 4 — pe3epBHOE BpEMsi)

Buecenwvl usmenenus 6 memamuueckoe njianupoearue C y4eniom
HpOZpaMMbl 6ocCnuUmMAaHuA

Ne
vpo Monayab BoCIUTATEIbHOM XapakTepucTHKA OCHOBHBIX BU/I0B /1eATeJIbHOCTH YUAIIUXCsl (HA YPOBHE YUeOHBIX
Ka Tema ypoka nporpamMmbl «IIKoJIbHBIH AelcTBHUIA)
/i YPOK»
HavanbHble NOHATHS U 3aKOHBI XuMuM (20 4)
1 [IpenMeT XuMuH. | YCTaHOBJIEHUE JOBEPUTEIbHBIX Obvsachsamsb, 4YTO  TPEAMETOM  M3YUYEHUsS XUMHH  SBJISIFOTCS  BEIIECTBA, HUX

Posp xumun

B JKM3HH 4YCJIOBCKA

OTHOIIIEHUI MEKY YUUTEIEM U
€ro ydeHukamu. Ilpusneyenne
BHUMAaHUS IIKOJEHUKOB K
LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX
Ha ypOKax SIBICHUH, OpraHu3anus
uX pabOTHI C MOy4aeMon Ha
YPOKE COLUAIBHO 3HAUUMOM
nHpopMaLuen

CBOMCTBA W TMpeBpauieHus. Paziuuams Tena W BEIIECTBA, BEIIECTBA W MaTepHAJIbL.
Ycemanasnueams  MpUUUHHO-CIIEACTBEHHBIC CBSI3M MEX]ly CBOMCTBAMM BEIIECTB U
WX TPUMEHEHUEM. Xapaxmepu3o06ams TOJIOXKUTEIbHYI0O U OTPUILIATEILHYIO POJIb XUMUU B
’KU3HU COBPEMEHHOTO 00111eCTBa. Ap2yMeHmuposamsy CBOIO MO3UIIMIO TTOOTHOUIEHHUIO K
xemounuu u xemodobuu Hdemoncrpanuu. Kosmekuuss MaTepuanoB U W3JIEIHA U3 HHX.

JlaGopaTopHbie  onbIThl.1.O3HaKOMIIEHHE C KOJUIEKLIMEH TaOOpaTOPHOM MOCYAbI
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MeTO,I[BI HU3YUCHUA

[IpuBneuenue
IIKOJIBHUKOB K IIEHHOCTHOMY]

BHHMMAaHHA

Xapa;<mepu306amb OCHOBHBIC MCTObI HU3Yy4YCHHA CCTCCTBCHHO-HAYYHBbI

XUMHUHU TMCHIUTUIAH./ [pugooums TIpUMEPhl MAaTEPUATbHBIX M 3HAKOBBIX, WJIH CUMBOJBHHBD
aCIIeKTy M3YyYaeMBbIX Ha YpOKax .
. MOJIeJIeH, UCTIONb3YEMBbIX Ha ypoKax (pU3UKH, OHOIOTHN U reorpadui.
SIBJICHUH,  OpraHu3alus WX
paGQTH C HonyqaeM()f/'[ Ha ypoOKe C06upamb 00BEMHBIE U MapoOCTCPKHCBBIC MOACIIM HCKOTOPBIX XUMHYCCKUX BCHICCTI
COHMATBHO SHa9UMOH JlemoncTpammu. MoJenn, UCIOIb3yEMBIE Ha YpOKax (DM3MKH, OMOIOIMH W Teorpadmur
uHpopmanuen N
OOBEMHBIE W MIAPOCTEP)KHEBBIC MOJEIH HEKOTOPHIX XHMHUYECKUX BelIecTB. Mojen
KPUCTAJUIMYECKUX PEIIETOK
ArperaTHbie [TpuBneuenue BHUMaHUA | Paziuyams TpU arperaTHbIX COCTOSHUS BEIIECTBA. YcmaHnasnusams B3aUMOCBSI3b

COCTOsHUA BEIICCTB

IIKOJIbHUKOB K IICHHOCTHOMY
aCIIeKTy U3y4aeMBbIX Ha ypOKax
SIBJ'ICHI/If/'I, opraHu3anusa nux
paboTel C TmoiydaeMoil Ha

YpOKE€ COLHMAIbHO 3HAYUMOM

MCXKAY arp€raTHbIMH COCTOSAHUSAMU Ha OCHOBC B3dMMHBIX IIEPEXOJ0B BCUICCTBA.

Hnnrocmpuposamo B3aUMHBIE  MEPEeXOJbl  BELIECTB IPUMEPAMHU.

Habnwooams XuMUUeCKHUl S5KCIEPUMEHT U Oe/lamb BHIBOJBI HA OCHOBE HAOJIIOACHHUIA.
Jemoncrpanuun. Cobupanue

npubopa Il THOJIY4EeHHs Tra3a M IpOBEpKa er

FepMCTUIHOCTH. Bo3sronka CyXOoro Jiba, uoaa Wi Ha(bTaJ'II/IHa. Al"pel"aTHbIe COCTOSIHH

uHpopmanuein Bozabl. JlaGoparopHbie onbiThl. 2. IlpoBepka repMeTHYHOCTH NpUOOpa I
MOJIyYEHUS Ta30B
Ilpakmuuecka | Ilpumenenue Ha ypoke | Pabomamsb c 1a00paTOPHBIM 00Opy/ZlOBaHWEM U HarpeBaTeIbHBIMU
A paboma 1 | TPYHIOBON paboTsl  wiM npubopamu B COOTBETCTBUHU C MpPaBUJIAMH TEXHHKH O€30MacCHOCTU.BbinoaHAmb
paboThl B TMapax, KOTOpHIE .
. | mpocTele MaHUNYJSIIMUA C J1a0OpaTOPHBIM.000PYAOBaHUEM: C 1a00paTOPHBIM
ydaT IIKOJIbHUKOB KOMaHIHOU
paboTe M B3aMMOJECHCTBHIO C | IITATUBOM, CO CIIMPTOBKOHN
JIPYTUMHU J€TbMH
Lomawmnuii Buvinonname Ge3onacHble B TOMAIIHUX YCIOBUAX IKCIEPUMEHTHI, IPOBOANUTH HAOIIOACHUS
9KCNEepUMeHm 3a ropsiei csedoil. Ogpopmasims  OTUET O NpoJIEIaHHOM paboTe ¢
UCTOJIb30BaHUEM PYCCKOrO (POJHOTO) S3bIKA M SI3bIKA XUMHUHU
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dusznueckue BKIIIOUEHUE B YPOK UIPOBBIX | Paziuuams GU3NYECKUE U XUMUUECKHE SBJICHUS, YACThIEC BELIECTBA U CMECH.
SIBJICHUS — TIPOLEAYP, KOTOPBIC OMOTAOT | 1y ccyduyuposams  cmecu.  Tpueodums TIPUMEPHI  CMeceil, MMEIOIMX —Pas3IndgHOe
KAK OCHOBA HIOANEPKATh MOTHBALMUIO | arperaTHOE COCTOSIHUE. Ycmanasnusams  TPUUYUHHO-CICJACTBEHHBIE  CBSA3UM  MEXKIY|
JETeH K IIONIyYCHUIO 3HAHMH, | (U3MYECKMMH  CBOWCTBAMH  KOMIIOHCHTOB CMECH H CIIOCO0aMH BX pa3/IeieHUs.
pazzeneHus HAIQ)KMBAHUIO  TO3UTHBHBIX | Paziuyams cnocoObl  pasfesieHus CMECeH, onucvleams U 0XApaKmepuzogvléams MX
cMeceil B MCHKIIMIHOCTHBIX  OTHOIICHHH | pakrnyeckoe 3Havenue. JeMoncTpanuu Pasnenenue IBYX HECMENIUBAIOLINXCA
B KJ1acce, MIOMOTAI0T . .
XUMUHU KHUJKOCTEH C TOMOIIBbIO JNENUTEIbHOW BOPOHKHU. JlMcTUIUISATOpP U ero paboTa. YCcTaHOBKa
YCTaHOBJICHHUIO
I0BPOKETATENBHOI st GuIbTpoBaHus U e€ padora. YcTaHOBKA Ui BhITapuBaHus u e€ padbora. Komrekmus
aTMocdepbl BO BpeMst ypoKa. OBITOBBIX TMPUOOPOB I (DUIBTpPOBaHUS BO3AyXa. PasnencHue KpacsIiero BemecTBa
(dbaomMacTepa ¢ momouIplo0 MeToaa OymaxHoi xpomatorpaduu. JlaGoparopHblie  ONBITHI.
3. O3HakOMJICHHE C MHHEpaJaMH, obpazyroummurpanut. 4.  IlpuroroBienue
TEeTEPOreHHOM CMECH TOPOIIKOB CEPHI C )KEJIE30M U UX pa3zelieHue
Ipakmuueckaa | llpuBnedenne BHUMaHus | Pabomamo c 1a00paTOPHBIM 00Opy/Zl0BaHWEM U HarpeBaTeIbHBIMU
paboma 3 IHKOILHAKOB K LICHHOCTHOMY | hhpGopaMm B COOTBETCTBHM C MPAaBUIAMH TEXHHKH 6E30MAaCHOCTH.
(ananoe aCIeKTy M3y4aeMbIX Ha . .
. Buinonname npocTenine NPUEMBI oOpatieHuss ¢ J1a0OpPaTOPHBIM
pabomuwl yYpOKax sIBJI€HUH, OpraHu3alus
«Ouucmka ux pa60T},1 C r[onyqaeM()f/'I Ha 060pyI[OBaHI/I€MZ BOpOHKOﬁ, (1)I/IJ'II)Tp0M u CHHpTOBKOfI.
nosaperrou YPOKE  COLHAIIPHO  3HATUMOH | IHa6100ame 3a CBOWCTBAMH BEMIECTB U MPEBPAIEHUSIMH, TPOUCXOISAIIMMH C BEMECTBAMH.
conuy) uH(popmanyen .
Onucvligamb ~XUMHUYECKUH IKCIIEPUMEHT.
ATOMHO- Hcnonb3oBanue ObvscHamb, 9TO TaKOe€ XWMHUYECKHH OJJIEMEHT, aToM, MOJICKYJa, ajyIOTPOMHs, HOH
BOCITUTATEIHHBIX
MOJIEKYJISIPHOE . Paznuuams  mpocThle W CIOXKHBIE  BEIIECTBA, BEIIECTBA  MOJIEKYJISIPHOTO |
BO3MOKHOCTEH  colepKaHus
yYeHHE. yueOHOro mpeaMeTa 4Yepe3 | HEMOJEKYISPHOTO CTPOCHUs. Ycmanasnuéams TPUUMHHO-CIEACTBEHHBIE CBS3H MEXKI
JIEMOHCTPALINIO JIeTAM . .
XuMHUUYECKHe COCTaBOM MOJIEKYJT W CBOMCTBAMH aJUIOTPOITHBIX MoauUKAIUH  KUCIOPOJIa
MPUMEPOB  OTBETCTBEHHOTO,
AJIEMEHTHI TPaKIaHCKOTO noBeneHus1, | Dopmynruposams OCHOBHBIE TTOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO YUCHUS
MPOSIBIICHUS] YEJIOBEKOIIOOUS .
JdeMoHCcTpauuu. MOIICJII/IDEUIJIOTPOHHLIX MoudUKaIMi yriaeponaa u cepsl. [lomydeHu

U 100pOoCepaeYHOCTH.

O30Ha
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8-| 8| 3HaKM XMMHYECKUX M CIONb30BaLHE Hazvieams W 3anucviéamvs  3HAKW  XUMHUYECKUX  JJIEMEHTOB.  Xapakmepu3osar
9 | 2JIEMEHTOB. BOCIIMTATEILHEIX nHPOPMAIINIO, KOTOPYIO HECYT 3HAaKHM XMMHUYECKHX 3JIEMEHTOB. Onucviéamv CTPYKTY
9 Tepuouuecckas BO3MOXKHOCTEHl  comeprkanus | HEPHOIUUECKO Tabmubl  xumuyeckux odnementoB J.M. MenneneeBa. ObvacHsr
TabauIa y4eGHOro mpeaMera uepe3 | STHMONOrMUYECKHE — HAYajla HA3BAHMH XMMHYCCKHMX OJICMECHTOB M HX OTICIBHBIX IPYI
L p— noa6op  COOTBETCTByOIUX | [@37U4Gmb  KOPOTKONEPUOIHBIH MU JUTMHHOTIEPUOIHBIN
snmemerros  JI. U TEKCTOB JUIsl UTEHHS BapuaHThl nepuoandeckont cucremsl 1. M. Menneneesa. Jlemoncrpanuu. Iloprpers: H. 5
Memnerneena. bepuennyca wu . M. Mengeneesa. KoOpOTKONEpHOIHbIA H  JUIMHHONEPUOIHBI
BAPUAHTHI nepuoandeckon cucremsl /. 1. Menneneesa
10— 10- | Xummueckue Ucnons3zoBanue Omobpasicams COCTaB BEIIECTB C TOMOIIBI0 XUMHICCKUX (POPMYIL
11 111 | dpopmymsr BOCIIUTATEIBHBIX Pasznuuams nanexcel 1 K03(QUITMEHTHI.
BO3MOYKHOCTEH  COIEpPKaHUS
Haxooums OTHOCUTENBHYIO MOJIEKYJISIPHYI0 MAacCy BEIIeCTBA M MAacCOBYIO JIOJIIO
yu4eOHOro  mpeaMeTa  uepes
XMMUYECKOT'0 3JIEMEHTa B COCJMHEHHH.
nonoop COOTBETCTBYIOLIUX
Tpancnuposames MHGOPMAIUIO, KOTOPYIO HECYT XUMHUUECKUE (POPMYIIBI
TEKCTOB JJIsl YTCHHUSL.
12 | 12- | BayieHTHOCTb VYcranonenue Obvsacuams, 9TO TaKOE€ BaJICHTHOCTh. [loHumams  OTpaXX€HUE TOPSIKA  COCAMHECHUS
— |13 JIOBEPHUTENIBHBIX  OTHOIICHWH | aTOMOB B MOJIEKYJIaX BEIIECTB IIOCPEACTBOM  CTPYKTYPHBIX  (opMmyn.  Vmems
13 MEXIy yUUTEIIEM H  €ro | COCmaenimo (bopmyIbl COEJMHEHUN 10 BAJEHTHOCTU M  onpeoenimbs
YYCHUKaMH, BAJICHTHOCTh 3JIEMEHTA MO (hopMyJie ero coeAuHeHus. JleMOHCTpauuu.
CIOCOOCTBYIOIIUX K .
OHCTPYUPOBAHHUE IIAPOCTEPKHEBBIX MOIETIEH MOJIEKYII
MO3UTUBHOMY  BOCHPHUSITHIO
yyalmuMmucs TpeOoBaHMM U
pocsO yUUTeNs,
MIPHUBJICYCHUIO X BHUMAaHUS K
oOCcykJIaeMol  Ha  ypoOke
nHpOpMANNY,  AKTUBHU3AIUU
ux MO03HABATEJBbHOM
NeSITeNIbHOCTH
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14

14

XUMUYECKHUE PEAKLINU

HUcnonk3oBanue
BOCIIUTATEILHBIX
BO3MOXKHOCTEH  COJEpKaHMs

y4yeOHOro mpenMeTa  uepes

nosnoop COOTBETCTBYIOILIUX
TEKCTOB JUIsl YTE€HUS, 3a/1a4 JUIs
pereHus, poOJIEeMHBIX
CUTyalul g OOCYXAECHUS B

KJ1acce

Xapaxmepuzo6amb XUMHUUYECKYIO PEAKIUIO U €€ YUaCTHUKOB (peareHThl U MPOAYKTHI
peaxiun). Onucvléams NPU3HAKHI U YCIIOBUS TEUEHUSI XUMUYECKUX peakuuid. Pasziuu,
DK30TEPMHUECKUE U

SHAOTCPMHYCCKUEC pCaAKIIHHU. Coomnocume pC€akunun

ropeHust u HK30TEPMHUYECKHUE peakuu. Habrodams U onucviéams
XUMHUYECKUM SKCIIEPUMEHT C IIOMOIIBIO PyCCKOro (POAHOIO) SI3bIKA U SI3bIKA XUMUU
Hemoncrpanuu. Annapar Kunma. Paznosxxenue 6uxpomarta ammonusi. ['openue cept
MarHueBou JieHThL. JlabopaTopHble onbITHI. 5. B3anMoeiicTBre pacTBOPOB XJIOPH]
HATpUS M MOJU/Ia KK C paCTBOPOM HUTpata cepedpa. 6. [lomydenue runpokcuaa

meau(Il) u ero B3aumoselicTBue ¢ cepHoit kuciaoroil. 7. B3aumonelicTBue pacTBo

COIBI C KHUCIOTOH

15—
16

15-
16

XUMHUYECKHE YpaBHEHUS

Hcnionb3oBanue
BOCIIUTATEIbHBIX
BO3MOYKHOCTEH  COIEpPKaHUS

ydeOHOro mpeaMeTa  uepes

JEMOHCTPALIUIO JETAM
MIPUMEPOB OTBETCTBEHHOTO,
IPAXKIAHCKOTO MTOBEJICHUS,
MIPOSIBJICHUS YEJIOBEKOIIOOUS U

T00pOCePICYHOCTH

Dopmynuposams 3aKOH COXpaHeHUs Macchl BemectB. Cocmaensimbs Ha €ro
XUMHUYECKUE ypaBHEHUs. Tpanciuposams WHGOPMALMIO, KOTOPYIO HECYT XUMH
ypaBHEHHUS. DKCIEPUMEHTAIBLHO HOOmMeEepHcoams CIPaBEIMBOCTh 3aKOHA COXP
Maccel BemecTB. Jlemoncrpanmu. Iloprperst M. B. JlomonocoBa m A JI. Jla
I'openue pocdopa. OnbITh, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUsI MacChl BEIIECTB.
JlaGoparopHbie onbIThl. 8. [IpoBepka 3aK0HA COXPAHEHUS MACCHI BEIIECTB HA M)
B3aMMOJCHCTBUS IMIENOYM U KHUCIOTHI

9. IlpoBepka 3akOHa COXpPaHEHUS 1

BEIIECTB HA TMpHUMepe B3auMoaeicTBuUs mEnoun u conu xene3a(ll)
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17— 17 THUIbI XUMUYECKHUX Hcnonb3oBanue BocmHTATeNbHBIX | Krnaccuguyuposames XUMUYECKUE PEAKIIMH MO MPHU3HAKY YUCIIA U COCTaBa
18 . i
- peakuuit BOSMOKHOCTCH CONCPHKAHNA | hearenToB M IPOIYKTOB. Xapaxmepuzoeams poJIb  KaTajam3aropa B
y4eOHOT0 mpeaMera yepes3 moaoop .
18 MPOTEKAaHUU XUMUYECKOH peakiuu. Habnrwoams  u onucvl8amy
COOTBETCTBYIOIIMX TEKCTOB  JUISI
YTeHUA, 3aad Uid  pelIeHus, XUMUYECKUU SKCIICPUMCHT € ITIOMOUIBIO PYCCKOT'O (pOI[HOI‘O) A3bIKA U
NpOONEMHBIX  CHTYaLH# I | g3pika xpumum. Jemonctpauuu. ['openne pocdopa, pacTBOpeHHE MPOITyKTa
o0CYyKIeHUS B KJ1acce.
TOPEHUs B BOJIC U UCCIICIOBAHKE TIOJIYYCHHOTO PacTBOPA JIAKMYCOM.
[TpuBneueHue BHUMAaHUS
LIKOJIBHAKOB K  LEHHOCTHOMy | B3aHMOJCHCTBHE COIHOI KHCIOThI ¢ LMHKOM. [lonyueHue ruapokenia
aCIeKTy H3y4aeMbIX Ha YpokaX | memu(ll) u ero pasnokeHue rMpu HarpeBaHHH.
SIBJICHUH, OpraHu3aIus ux paboThl
_ JlaGopatopubie omnbIThl. 10. PasnoxxeHnwe nepoxcuma BOJOpOIA c
C  TOJy4yaeMoOl  Ha  ypOKe
COLHANBHO sHaunmoii | TOMOMWBIO  okcupa  mapranna(lV). 11. 3amerneHue jxene3oM Mead B
uHpopmManuen. MEIHOM KyTopoce
19 |19 [ToBTOpenue IIpumenenne Ha ypoke
1 0000I1I€HUE TEMBI. WHTEPAKTHUBHBIX (hOpM paboTHI
[MoxroroBka k YYaIUXCsl: HHTEUICKTYaIbHBIX
KOHTPOJIbHOU UTP, CTUMYJIHPYIOIINX
pabote MO3HABATEIHHYIO MOTHBAIIHIO
IITKOJIbHUKOB
20 | 20 Koumponvnas paboma 1

o teMe «HauanpHbIE
IIOHATHUA U 3aKOHBI
XUMHUN»

BakHeiilue npeacTaBuTeIM HeOpraHndecknx BemecTs. KosimyecTrBeHHbIe OTHOIIEHUs B Xumuu (18 )
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21 Bo3nyx u ero cocras Xapaxmepuzosamv 00BEMHYIO JOJI0 KOMIIOHEHTA TaKOU MPUPOTHON ra30BOM
[IpumeHenue Ha ypoke " N o
CMeCH, KaK BO31IyX, U paccuumsiéams 00bEMHYIO JIOJIO MO0 00bEMY 3TOM
WHTEPAKTUBHBIX  (OpM  pabOThI
yUaIUXCcs: MHTSJUICKTYaabHBIX Urp, CMECH.
CTUMYIUPYIOIIMX IIO3HABATENBHYIO| Onucvigams O0OBEMHBIN COCTaB aTMOC(EPHOrO BO3AYyXa U HOHUMAMDb
MOTHBaHH“IO HIKOJLHHKOBS 1 duente MOCTOAHCTBA 3TOTO cOCTaBa JUIst 310pOoBbs. JleMoHcTpaumnu.
JTUCKYCCHIA, KOTOpBIE JatoT
yYaTHMCS BO3MOsKHOCTE OTPEACICHIE COACPXKAHMS KHCIOPO/A B BO3IyXe
22 Kucnopon nprobpecTn OTIBIT Be/ICHUs| Xapakmepuzoeams 030H, KaK AUIOTPONHYI0 MOAM(PHUKAINIO KHCIOPOIA.
KOHCTPYKTHBHOI'O muanora; Onucvieams (U3NYECKUE ¢ XUMHUYECKHE CBOWCTBA, IMOJYyYEeHUE U
IpynnoBod paboThl MM PabOTHl B MPUMEHEHHE KUCIOPOAA C MCHOJIB30BAHUEM PYCCKOro (POIHOIO) A3bIKa U
napax, KOTOpPbIC y4yaT IIKOJIBHHUKOB| s3pIKa XUMHUH. Ycmanasniuéams TPUUMHHO-CICACTBEHHBIE CBSI3H MEXKIY
KOMaHTHOM pabote 1 (pU3NYECKUMHU CBOMCTBAMHM KHUCIOpPOAa M crmoco0aMu ero coOHpaHusl.
B3aMMOJIEHCTBUIO c Opyrumu| [Ipogooums W HAOI00amMb XUMHUYECKHH SKCIEPUMEHT MO TMOJy4YCHHIO,
ACTbMU COOMpaHUI0 M PACMO3HABAaHUIO KHCIOpPOJa C COONIOJEHUEM MpaBUIl
TEXHUKH  Oe3omacHOCTH.  Onucvlgams  XUMUYECKHH  SKCHEPUMEHT
Jemoncrpanuu. IlonydyeHue Kuciopojia pasjlo)KEHHEM IepMaHIraHaTa
Kalmusgs ¥ Tepokcuga Boaopona. CoOupaHue KHUCIOpPOJa METOJI0M
BBITECHEHHS BO3/lyXa U BoJbl. Pacrio3HaBanue kuciopoaa. ['openue maruus,
xKenesa, yris, cepsl 1 ocdopa B Kuciopoae
23 Ipakmuyeckas [IpumeHeHne Ha ypoke rpynmnoBoi| Pabomams ¢  1abOpaTOpHBIM  OOOpYJIOBaHHEM U
padoma b paboTel WM paboOTHl B Tapax, HarpeBaTeNbHBIMH TPUOOpPAMU B COOTBETCTBHUU c MpaBUiiaMu
KOTOpbIE yuar IIKOJIbHUKOB| TEXHUKHU 0€30MaCHOCTH. Buinonnames  mpocTeiie npuémMbl oOpareHus
KOMaHTHOH pabore 7| ¢ mabopaTOpHBIM 000py/IOBaHWEM: CcoOHMpaTh MpPUOOp I

B3aUMO/ICVICTBHUIO c JIpYyTUMHU

EeTbMH

MOJTYUCHUA Ta30B, IMPOBEPATH €ro

FepPMETHYHOCTh W HCIONB30BaTh Ui MoJydeHus kuciopoma. Cobupame
KHUCJIOPOJ METOJOM BBITECHCHHS BO3JAyXa W PACHO3HABAMb KUCIOPOO.
Habmooams 3a  cBOMCTBAMH

BCIICCTB )51 SABJICHUAMU,

MPOUCXOASAIINMHU C BelecTBaMu. Onucvigams XUMUYECKUI
HKCIIEPUMEHT C TOMONIbIO PYCCKOro (POAHOr0) sA3bIKA M sI3bIKA XUMHHU,
Cocmasensame OTYET 1o

pe3yabpTaTam IIPOBEAEHHOTO

IKCIIEPUMEHTA
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24 Oxcuapl Hcnonp30BaHre BOCIUTATENBHBIX | Bvidensims CyIIECTBEHHbIC MPU3HAKU OKCUIOB. /lasamb Ha3BaHUS OKCHIIOB
BO3MOKHOCTEH COJlepKaHus no ux ¢opmynam. Cocmasnsims (HOpMyNbl OKCUIOB MO MX Ha3BaHUSM.
y4eOHOro npenMera yepe3 nofadop | Xapakmepuzoéams  TakuxX  TpEACTaBUTENEH  OKCHAOB, Kak BOJA,
COOTBETCTBYIOLINX TEKCTOB ISt YIJIEKUCIBIA Ta3 W HeraméHas wusBecTb. Jlemoncrpauuun. Kosmeknus
YTEHU, 33124 JIJIs1 PELLICHHUS, okcunoB. JlabopaTopusble onbIT. 12. [ToMmyTHEHHE U3BECTKOBOM BOJIBI MPU
MPOOJIEMHBIX CUTYallUd AJis MIPOIYCKAHUM YIJIEKUCIIOTO ras3a
o0CyKIeHHS B Kiacce.

25 Bonopon Vcnonp3oBaHne BOCIHMTATENBHBIX | Xapakmepuszoéams COCTaB  MOJEKYJbl, (U3NYECKHE U XHUMHYECKHE
BO3MOKHOCTEHN CoJiepKaHus CBOMCTBA, TMOJy4YeHHE U TMPUMEHEHHE BoAOpoja. Ycmamnaenusams
y4eOHOro mpeaMeTa yepe3 no00p | MPUUMHHO-CICICTBEHHBIE CBA3M MEXAY (GU3HMUECKUMU CBOMCTBAMH U
COOTBETCTBYIOIIUX TEKCTOB IS crnocobamMu coOupaHMsi BOAOPOJA, MEXAY XHMHUYECKUMHU CBOWCTBaMU
YTEHHUS, 3a]1a4 JUIsl pEIICHNUs, BOJIOpPOJia M €ro MNpuUMeHeHueM. [Iposodumv W Haba00ame XUMHUYECKHUH
NPOOJIEMHBIX CUTYallMH A1 HKCIEPUMEHT M0 TOIYYEHHUIO, COOMpPAaHUIO M PACHO3HABaHUIO BOJOpPOJA C
00CyX/IeHUS B KJlacce COOJIIOJIEHNEeM MpPaBUI TEXHUKH Oe3zomacHocTU. Onucviéams XUMUYECKUN

skcniepuMeHT JlemoHcTpanuu. Ilonydenue, coOupaHue M pacrio3HaBaHUE
Bojopona. ['openme Bomopona. B3ammoneicTBue BoAOpOAa C OKCHIIOM
menu(Il). JlaGopatopusie ombiT. 13. Ilomyyenue Bomopona mpu
B3aMMOJICVCTBUH LIUHKA C COJITHOM KUCIIOTON
26 IIpakxmuyeckas paboma | IIpumeHeHne Ha ypoke | Pabomams ¢ 11abopaTOpHBIM O0OOpYJAOBaHHEM U HarpeBaTeIbHBIMU
5 TPYNMOBOi paGoTEI Mt PaGOTEL B npubopaMd B COOTBETCTBMM C TpaBWJIaMHM TEXHUKH OE30MaCHOCTH.

napax, KOTOPBIC y4aT IIKOJbHUKOB

KOMaHIHOH pabote u
B3aMMOJICHCTBUIO C  JAPYTUMH
IETEMU

Bvinonnams  mpoctedimne  npuéMbl  oOpamieHus  cnabopaTOpHBIM

obopynoBaHueM: coOupaTth MpUOOp AJs MONYyYEHHUs Ta30B, MPOBEPATH €ro
FepPMETUYHOCTh, M HCHOIBb30BaTh Ui ToiydeHus: Bogopona. Cobupams
BOJOPOJ, METO/JOM  BBITECHEHHS

BO3/IyXa H pACHO3HABAMb 8000POO.

Habnooams 3a cBOMCTBaAMH BEIICCTB u SIBIICHUSIMU,
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IMPOUCXOAAIIMMHU C BEIIECCTBAMMU. Onucwvieamo XAMHYCCKHMN

HKCHEPUMEHT C TOMOIIBI0 PYCcCKOro (POAHOIrO) sI3plKa U SI3bIKA

xuMuu. CocmagniampyOT4ET TIO pe3ylbTaTaMm MPOBEAEHHOTO
IKCIIEPUMEHTA
27 Kucnotsr Ananusuposams cOCTaB KUCHOT. Pacno3naséams KHCIOTHL C TOMOIIBIO
Hcnonp30BaHue BOCIUTATEIBHBIX .
. UHIUKATOpOB. Xapakmepuzosams  NPENCTaBUTENCH  KHCIOT:CEPHYIO W]
BO3MOYKHOCTEH COJICpKAHHUS .
coysiHy10. Onpedenamo pPacTBOPUMOCTb COSIMHEHUM C MTOMOIIIBIO|
y4eOHOro mpeaMera depe3 mojadop
TaOJUIIBI PACTBOPHUMOCTH.
COOTBETCTBYIOIIUX TEKCTOB  JISI .
Yemanaenueams  NPUUUHHO-CIICACTBEHHBIE  CBSI3U  MEXKAY CBOWCTBAMH
9TeHHs, 3a7ad JUIS  PEIICHUs, . .
. CEpHOM M COJISIHOM KHCJIOT M OOJacTIMH HUX
MTPOOJIEMHBIX CUTYyaIui TUTS
npumeHenust. Ocosnaéams HEOOXOJUMOCTh COOJIOJICHHS TIPABHJ TEXHHUKH
00CYXKIICHHS B KJ1acce
O6e3zonmacHoCcTH TIpu padbore ¢ kuciaotamu Jlemoncrpamuu. Kosuiexius
MUHEPATBHBIX KUCIIOT. [IpaBmiio pa3daBieHus: Cepoil KUCIOTHI.
JlabopaTopHuble onbIT. 14. Pacnio3HaBaHue KUCJIOT C TOMOIIBIO HHIUKATOPOB
28 Comu Hcnonp3oBaHne BOCHUTATENBHBIX | Xapakmepuszoéams CONMA  KaK TPOAYKTHl  3aMEIICHUs BOJOpPOJa B

BO3MOKHOCTEN colepKaHus
y4eOHOro mpeamera yepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB ISt
9YTeHHs, 337a4 JUIi  pelIeHUs,
MPOOJIEMHBIX CUTYalui U1
o0CyXIeHHS B KJlacce

KHCJIOTE Ha MeTalll. 3anuceiéams HOPMYIIbI COIEH O BAJIGHTHOCTH.
Hasvieéamw conu 1o popmynam.

Hcnonvzoseamo TalnuIly pacTBOPUMOCTHU UL
XapaKTepUCTUKH CBOMCTB conei. [Ipoeooumsb pacy€Tsl 1o Gpopmynam cosei.
JemoncTpauuu Komtekus coneid. Tabauiia pacTBOPUMOCTH OCHOBAHUH,

KHUCJIOT U COJIEH B BOJIE




38

30

9-10

KonnuecTBo BemniecTra

VCTaHOBIEHHE  JIOBEPHUTEIBHBIX
OTHOIICHUH MEXIY YUUTEIEM H €ro
YYCHUKAMH, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCTIPHUSITHIO
y4JalmuMucs TpeOOBaHUN U MPOChO
YUUTEII,

BHUMaHUs K OOCyKJgaeMol Ha

MMPUBJICYCHUIO nux

ypoke HH(pOpMAINH, aKTUBHU3AINH
WX T03HABATEIbHON e TENbHOCTH.

ObwsicHamMb TOHATUS «KOJUYECTBO Be€OICCTBA», <«MOJIb,

«YHUCI0 ABoraz[po», «MOJISIpHAs Maccay. Pewamo 3aJa4M C UCIIOJIb30BAHUCM
IMOHATHI «KOJHNYECCTBOBCHICCTBAY, «MOJIsIpHAA
ABora/:[po. I[eMOHCTpaHI/II/I. HCKOTOpHe MCETaJJIbl, HEMCTAJJIbI 1 COCAUHCHU

Macca»n,K4rucCJIo

C KOJIMYCCTBOM BCIICCTBA, PAaBHBIM 1 Monp

31

11

MonsipHblif 00bEM ra3oB

Opranuzanus mecTBa
MOTHBHPOBAaHHBIX "
yJanmxcs
HEYCIEeBaIOIUMHU
JAIOLIET0

CoraJIbHO

3PYAUPOBAHHBIX
HajJ  HX
OJITHOKJIACCHUKaMH,

IIKOJBbHUKaM

ObvsicHamob 00BEM

YCIIOBUS».

ITOHATHA <<MOJ'I5[pHLIﬁ ra3oB», «HOPMAaJIbHBIC

Pewams 3a1aun ¢ MCIOIB30BaHUEM ITOHATHH «KOJIUYECTBO BCIICCTBaA»,
«MOJISIpHAsA Macca», ((MOJ'ISIpHBIﬁ 00BEM ra3oB», «KUHUCJIO ABora):[po».

JemoncTpanuu. Mojenbs MOJISIpHOTO 00bEMa ra30B

32

33

12-13

PacuéTel mo xuMmdecKknm

YpaBHEHUSIM

3HAYUMBbIN OIIBIT
COTPYJHMYECTBA WU B3aUMHOU

IIOMOIIIH.

Xapaxkmepuzosamv KOJIMYECTBEHHYIO CTOPOHY XHMHUYECKUX
00BEKTOB U MpoLeCcCoB. Pewams

HCIIOJIb30BAHHUEM

3aJ1a4n C
HOHATUN

«KOJIMYCCTBO BCHICCTBA», «MOJIAPHAA MacCa», ((MO.IISIpHBIfI 00BEM ra3oB»,
«4guciio ABor aapo»

34

14

Bona. OcuoBanus

Hcnonw3oBanue
BOCITUTATENbHBIX
BO3MOKHOCTEN coJiepKaHus
yuyeOHOro  TpeaMmeTa  4epes
noabop COOTBETCTBYIOIIIHX
TEKCTOB JJIsI YTCHUS, 3a7a4 JUIs
perieHus, pOOJIEMHBIX
CUTyaluil nns OOCYXKICHUS B
KJ1acce

ObvscHamy TTOHSTHUS «OCHOBaHUS, «mENoUn», «KaueCTBEHHAS
peaxiusy», «<MHIUKaTopy». Kiaccuguyuposams OCHOBAHUS TIO PACTBOPHUMOCTH
B Bojie. Onpedenams o hopmyne MPUHAIIIEKHOCTD
HEOPraHMYECKUX BEIIECTB K KJIACCy OCHOBaHUH. Xapakmepuzosamsb CBOWCTBA
OTJIENBHBIX TMPEACTABUTENCH OCHOBAHUA./Cnoib306amsb TaOIUILY
PacTBOPUMOCTH JIJISI OTIPEACIICHUS PACTBOPUMOCTH OCHOBAHHIMA
Jemouncrpanun. Komnekus ocHoBanuii. JlabopaTtopubiii onbiT. 15.
N3MeHeHne OKpacKu MHIUKATOPOB B LIETOYHOM Cpelie
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15

PactBopel. MaccoBas ngo:s

paCTBOpéHHOFO BCIICCTBA

Hcnons3oBanne
BOCITUTATEIbHBIX
BO3MOXKHOCTEH  COJEpIKaHHS
y4yeOHOro  mpenmMera

noadop

qepes
COOTBETCTBYIOIINX
TEKCTOB JUIsl YTEHUS, 33424 JUIs
pelieHus, POOJIEMHBIX
CUTyaliii Uil OOCYKICHUS B

KJIaCcCce

Obvscuame TIOHSATHUS «MaccoBast TOJISt pacTBOPEHHOTO
BEILIECTBAY. Y cmanaeiueams aHAIOTUU ¢ OOBEMHOM 1OJICH KOMITOHEHTOB
ra3oBoil cmecu. Pewams 3amaud ¢ HCIOJIb30BAaHHEM IMOHSATHIA «MaccoBas
JIOJIs1 DJIEMEHTA B BEIIECTBEY», «MAacCOBas JIOJII PACTBOPEHHOTO BEIIECTBAY,
«00BEMHAsT 1oy ra3000pa3HOro BemiecTBay. JladoparopHblii onbiT. 16.
O3HakoMJIeHHE € TpermapaTaMd JOMAaIllHEH WM MIKOJBHOM anTedyKd —
pacTBopaMH  TIEPOKCHIA

BOJIOPOAA, CIIMPTOBOM HACTOMKHM oma W

aMMHuakKa.

36

16

Ilpakxmuueckas paboma 6

[Ipumenenue Ha  YpOKE
rpynmnoBoi paboTsl UK paboTh]
B @apax, KOTOpble  yuarT
KOMaHIHOM
paboTe M B3aUMOJACWUCTBUIO C

JIPYTUMH JETHMHU

IIKOJBbHHUKOB

Pabomamv ¢ nabopaTopHBIM O0OpPYJOBaHHEM W HarpeBaTEIIbHBIMHU

puOopaMy B COOTBETCTBUH C IIPaBUIIAMU TEXHUKH 0€30IaCHOCTH.
Buinonnams  mpocteiiiime npuéMbl  oOpaileHuss ¢ Ja0OpaTOpHBIM
c Becamu. Habmwoodams 3a

CBOMCTBAaMM BEIIECTB H SABJICHUSAMH, IIPOUCXOAANIMMU C BCHICCTBAMU.

0o0opy/sOBaHHWEM: C MEPHBIM LHUIUHAPOM,
Onucviéams SKCTIEPUMEHT C TTOMOIIBIO PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA
xumun. Cocmagnsims OTYETHI IO Pe3yJIbTaTaM MPOBEAEHHOTO HKCIIEPUMEHTA.
T'omosumsb pacTBOpPbl C OMNPEACIEHHON MAacCOBOW J0JIEM pPACTBOPEHHOTO
BElIECTBA

Jlomawmuti

IKCnepumernm

Nuannuuposanue 51
MOJIEPKKA
HCCIIeI0BaTEIbCKOM
JIEITEILHOCTH IIKOJILHUKOB B

paMKax  peaJM3alud  UMU
VHUBUYaJIbHBIX 51
IPYIITOBBIX

HCCIEA0BATCIILCKUX ITPOCKTOB,

4TO JacT LIKOJIbHUKAM
BO3MOKHOCTh pUOOpECTH
HaBBIK CaMOCTOSITEILHOTO
peleHns TEOPETUUECKOU

Buvinonname GezonacHble B JOMAIIHUX YCIOBUSX IKCIIEPUMEHTHI, TPOBOAUTH
HaOJII0IeHNUS 32 pOCTOM KpHCTAIIIOB. Ogpopmaams OTUET O TMPOITaHHON

pa60Te C UCITOJIB30BAHUCM PYCCKOI'O A3bIKa U AA3bIKa XUMHU.
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HpO6H€MBL HaBBIK

TeHepUpPOBaHUs U 0POpPMIICHUS

COOCTBEHHBIX HJIEH,  HaBBIK
MyOJIMYIHOTO BBICTYTIJICHUS
rnepen ayIUTOpHEN,
apryMEHTHUPOBAHHUS u
OTCTaMBaHUA CBOEH  TOYKH
3peHusl.
37 |17 O06o6mieHne n
CHUCTeMaTU3alus 3HaHUH 10
Teme «Baxueinme
peICTaBUTENN
HEOPTraHUYECKHUX BEIECTB.
KonnuecTBeHnbie
OTHOIICHHUS B
XUMHM»
38 |18 Koumponvhas paboma mo
TeMme «Baxuenmme
peICTaBUTENN
HEOPTraHWYECKHUX BEIIECTB.
KonnuectBeHnbie
OTHOIICHUSI B XUMHU
OcHoOBHBIE KJIACChI HeOpraHuyeckux coequnennii (10 1)
39 1 Oxkcuapl, ux knaccupukanys | Micnons3oBaHue Obvsacuamo MTOHSTHUSA «HEecoeo0pasyromme OKCHJIBI»,
XYMITIECKHE H CBONCTRA BOCITUTATEIbHBIX «coneobpazyromue OKCHJIBI», «OCHOBHBIE OKCHJIBI», «KHCJIOTHBIE]
BO3MOXKHOCTEH  COJIEp>KaHUSI | OKCHIIBI». Xapaxkmepuzosamw oOmue XUMHUYECKHE CBOICTBA
y4eOHOTO  TpeaMeTa  dYepe3 | COJIeOOpa3yroIIMX OKCHAOB (KHUCIOTHBIX UM OCHOBHBIX). Cocmasnsamby
noxoop COOTBETCTBYIOIIMX | YpaBHEHHsI peakUuid C ydacTHUeM OKCUAOB. Habrwodamv U onucvléamy

TEKCTOB JUIsl YT€HUS, 3a/1a4 JUIS
pelieHus, pOOJIEeMHBIX
CUTyalMid Juis OOCYXXICHHUS B

KJacce.

peaKkyu C y4acTHEM OKCHJIOB C IMOMOIIBIO PYCCKOTO (POAHOTO) si3blKa M
A3bIKa XUMUH. [Iposooumbs XUMUYECKHUE
CBOWCTBAa OKCUIOB C COOJIIOJCHMEM MpaBUJ TEXHUKH O€30MacHOCTH,

JlaGopaTopHble onbIThI. 17. B3anmoseicTBre okcuaa Kaiabius ¢ Boaoi. 18.

ONBITHI,  MOATBEPKIAAIOIINE

[TomyTHEHUE N3BECTKOBOM BOJIbI
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40 OcHoOBaHus1, UX Hcnonb3oBanue Cocmasnsasms ypaBHEHUS peaklMii ¢ yyacTHEM OCHOBaHUU. Habrtooamsb n
KJaccuuKkanus u BOCIIHTATCILHBIX ONnUCHIBAMb PEAKIIUU C YUaCTUEM OCHOBAHHH C TOMOUIBIO PYCCKOTO
. BO3MOXXHOCTEHl  coJiepkKaHus
XUMHUUYECKHE CBOMCTBA (poaHOTO) SI3bIKA U SI3bIKA XUMHH.
y4yeOHOro mpenMeTa  yepes
110 ;[6 op COOTBETCTBYIOIIHUX 11 poeodum b OIIBITHI, MOATBCPIKAAOIINC XUMHUYCCKUEC
TCKCTOB JULA 9TCHUA, 3a/1a9 [UIA | cpojicTBa OCHOBAaHUM, C COOJIOJACHUEM IMPAaBHJ TEXHUKH OC30IACHOCTH.
CILICHUS MPOOJIEMHBIX .
P N P JlaGopaTtopHbie ONbITHI. 19. Peakuus nertpanuzaruu. 20.
CUTyalui uis OOCYXJECHUS B
KIIacce [Tonmyuenue runpoxcuaa meau(ll) u ero B3aumoenicTBre ¢ KUCIOTOM. 21.
Pasnoxxenue runpokcuna meau(ll) npu HarpeBanun
41— Kucnotsr, nux Ucnons3zoBanue Xapaxmepuzosamsb 001IME XUMUUECKHE CBOMCTBA KUCTOT Cocmasnsame
42 o
KJaccuuKaus u BOCIUTATENbHBIX YpaBHEHUS PEaKIMil ¢ ydacThueM KucIoT. Habnwooams u onucwieams
XUMHUYECKHE CBOICTBA BO3MOXXHOCTEHl  COJIEpKaHUsl | peakMi C y4aCTHEM KHCIOT C IOMOIIBbIO PYCCKOTO (POJHOTO) S3bIKA U
y4eOHOTO  TpeAMeTa  dYepe3 | A3bIKa XUMHHU.
noadop COOTBETCTBYIOIINX | [/[p0600ums ONBITHI, MOATBEP)KIAIONINE XUMHUYECKUE CBOWMCTBA KHUCIOT, C
TEKCTOB JJIsl YTSHHUsI, 3a/1a4 AJsl | COOTIOCHIEM MPpaBUJI TEXHUKHU Oe3omacHOCcTU. JIaGopaTopHbIie ONbITHI. 22.
peuieHus, npobieMHbIX | BaumoneiictBue kuciaor ¢ meramuiamu. 23. BzaumopeiicTBHe KHCIOT C
cUTyaluii st oOCYXJICHHUS B | COISIMH
KJ1acce.
43— Comu, ux Ucnons3zoBanue Paznuuate TOHATUS «CpPEAHUE COJU»,  «KHUCJbIE COJH», «OCHOBHBIE
44 BOCIUTATEIbHBIX COJIH.
KIaccuuKaIus u .
BO3MOKHOCTEN coJiepKaHus . .
. XapakTtepu3oBaTh O0O0IIME XHUMHUYECKHE CBoWcTBa coneil. Cocmasniamo
XUMHUYECKHUE CBOMCTBA y4eOHOrO  mpeameTa  4depes
noa6op COOTBETCTBYIOIINX| YPABHEHHsI peakuuil ¢ ydactueM coneil. Habrnooams U onucvieamy
TEKCTOB JIJII YTEHHUS, 3a7ad s .
peaklMy C ydyacTUEeM COJeil ¢
peuieHus, MPOOJIEMHBIX

CUTyalii i OOCYXICHUS B
KJIacce

MTOMOIIIBIO PYCCKOTO (POJIHOTO) sI3bIKA W SI3bIKA XUMHH. [/p0600ums OTBITHI,
MOJATBEPXKIAIONINE XUMUYECKHE CBOWCTBA COJEH, ¢ COONIOACHHEM MpaBUII
TexHuKH Oe3zonmacHocTH JlaGopaTtopHble onbIThl. 24. (O3HaKOMIICHHE
¢ KoJulekmuen coneid. 25. BzaumopeiictBue cynbdara meau(Il) ¢ xemesom.
26. B3zauMopaelicTBre COJIEH C COIISIMU
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45 |7 ['enetnueckas cBsi3b Mexnay | llpumeHenue Ha ypoke Xapaxkmepuzosamuv TIOHSATHE «TCHETUYCCKUH ps».
IPYIIIOBOI pabOThI MU PaOOTHI
KJIacCaMu HEOPTaHMUYECKHX HnnmiocmpuposamsTEHETHYECKYI0  CBSI3b  MEXJIY BEIIECTBAMHU:  MPOCTOE
B IIapax, KOTOpPbIE y4yar
COCIMHEHU N HIKOJIBHUKOB KOMaHHON BEIIECTBO — OKCHJI — THUIPOKCUI — COJb. 3anucviéams ypaBHEHHS
paboTe 1 B3aUMOJICHCTBUIO C .
peaKIuii, COOTBETCTBYIOIIMX ITOCIEIOBATENBHOCTA  (IIETIOYKE)
JIPYTUMH E€THMH
NpPEBpalllCHUd ~ HEOPraHWYEeCKUX  BEIIECTB  Pa3jMYHBIX  KJIACCOB.
JlaGopaTopHubie onbITHI. 27. ['eHeTHY. CBSA3b HA MPUMEPE COCTUHCHUN MEIIn
46 |8 Ipaxmuueckas paboma 7 [IpumeneHue Ha ypoke Ymemn oOpararscs c 1a00paTOPHBIM o0opymoBaHueM "
TPYIIIOBOi pabOThI MK PaOOThI| HarpeBaTe LHBIMU npubopamu B COOTBETCTBUU C IIpaBUIIAMU
B llapax, KOTOpbIC yHatT TEXHUKH 0E30MaCHOCTH.
MIKOJHHUKOB KOMaHTHOH .
M Pacnosnaéamv HexoTOpble aHMOHBI W KaTHOHBL. Habniodams CBOHCTBA
paboTe U B3aMMOJICHCTBUIO C s HoaGmod
NPYTHMH JIeTHME DJIEKTPOJIMTOB W TPOUCXOMASALINX C HUMH sIBIICHUN. Habrooams W
onucwieams  PEaKIUU c Y4acCTHEM  DJICKTPOJIMTOB  C
MOMOIIIBI0 PYCCKOTO (POJHOTO) S3bIKa U S3bIKa XUMUU. Dopmyruposamb
BBIBOJIBI TI0 pe3yJbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA
47 9 O0600611IEHE 1
CcHUCTeMaTU3alys 3HaHUI M0
TemMe «OCHOBHBIE KIIaCChI
HEOPTaHUYECKUX
COETMHEHUI»
48 |10 KonTtponbHas padora no
Teme «OCHOBHBIE KJIACCHI
HEOPTraHMYECKUX
COEJTMHEHUI»

Ilepuoauyeckuii 3aKoH 1 MepuoHYecKas cucreMa xumudeckux 3jiemenToB /[. . MenneseeBa. Ctpoenue aroma (8 1)
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49

EctecTBennbie ceMelicTBa
XUMHYECKUX AJIEMEHTOB.
AwmdoTepHOCTh

Hcnonp3oBanue
BOCITUTATEIbHBIX
BO3MOXKHOCTEH  COJEpKaHMS
y4yeOHOro  mpenmMera
noadop

TCKCTOB I UYTCHUA, 3ada4 JJIsA

gyepes
COOTBETCTBYIOILIUX
peuieHus, IPOOJIEMHBIX
cUTyauui i OoOCyXJEHus B
KJ1acce

ObvsicHams TPU3HAKH, TMO3BOJISIONINE OOBEAUHATH TPYIIbl XUMHUYECKUX
AIIEMEHTOB B €CTECTBEHHbIE CeMeiCTBa. Packpvieamb XUMHUECKUNH CMBICI
(3TUMOJIOTHIO) HA3BaHUW E€CTECTBEHHBIX CEMEHCTB. Apeymenmuposams
OTHOCHUTEJIBHOCTh HAa3BaHUS «UHEpPTHBIE Ta3bly. OObAcHAMb, TOHATHE
«ampoTtepHble coeauHeHus». Habnrooams M onucvléams PEAKUUU MEKIY
BELIECTBAMU C IOMOLIBIO PYCCKOTO (POJIHOTIO) sA3bIKA U SA3bIKA XUMUH.

Xapakmepuzoeams TBOMCTBEHHBIN XapaKTep CBOWCTB aM(pOTEPHBIX OKCHJIOB
U TUAPOKCUAOB. [Ipogooumsb OMNBITHL MO TOJYYCHUIO U TOATBEPIKICHUIO
XUMHUYECKUX CBOMCTB aM(pOTEpHBIX OKCHAOB M THUIPOKCHUIIOB c
coOnroaeHreM paBHII TexHukd be3omacHoctu. JlabopaTopHbie
onbIThl. 28. Ilomydyenue am(poTepHOro THUAPOKCHUIA U HCCIEIOBAaHHE €ro

CBOICTB.

50

OTKpbITHE NEPUOIUIECKOTO

3akoHa /[. 1. MenaeneeBbiM

Hcnonn3oBanue
BOCIINTATCIBbHBIX
BO3MOXKHOCTEH
yuyeOHOro  mpeamera  4epes
noaoop COOTBETCTBYIOLINX
TEKCTOB JIJIS UTCHMS, 32424 JIJIs
peuieHus,

COZIepIKaHUs

MPOOJIEMHBIX
CUTyallui uid OOCYXJECHHS B
KJ1acce

Pasnuuams ecTecTBEHHYIO U UCKYCCTBEHHYIO Kiaccupukanuu. O0vacHsamy,

o4eMy MEPUOINYECKU I 3aKOH OTHOCSIT K  €CTECTBEHHOM

KJIaccu(uKaIum.

Mooenuposams XUMHUECKUE 3aKOHOMEPHOCTH, BBIJEINSAS CYIIECTBEHHbBIE
XapaKTEPUCTHKN OOBEKTa M TIPEACTABISAS HX B MIPOCTPAHCTBEHHO-
rpaduueckoit 1581071 3HAKOBO-

CUMBOJIMYECKOH  opme.
MEPUOTUICCKOIN CHCTEMBI.

Jemoncrpanuu. Pasnuunbie (opMbel  TabauLl

51

OCHOBHEBIE CBEJICHUS O
CTPOCHHH aTOMOB

52

CrpoeHue IIEKTPOHHBIX
000J104€K aTOMOB

YcTaHoBIIEHHE JJOBEPUTENBHBIX
OTHOILLIEHNUN MEXIY YYHUTEIIEM U
ero YYCHUKaMH,
CHOCOOCTBYIOLINX

MO3UTUBHOMY BOCTIPUSTHIO

ObvsicHame, 4TO Takoe «IIPOTOH, CHEUTPOH», <BJIEKTPOHY,
«XUMHUYECKHI BJIEMEHT», «MAacCOBOM 4HUCIO». Onucvléams CTPOCHHE SIPa
aToMa MCHOJIb3YSl MEPHOIMYECKYI0 CUCTEMY XMMHUYEeCKHX 3jieMeHToB [I. U.
Meunneneesa. I1onyuams THPOPMAIUIO TIO XUMHH U3 PA3TUYHBIX HCTOYHUKOB,
ananusuposams €€ Jlemoncrpanmu. Mojienm aToMOB XUMUYECKUX AJIEMEHTOB

ydalquMucsi  TpeOOBaHUU U
npockO y4uTelNs, MPUBICUCHUIO
UX BHMMaHHUS K 00CyXJIaeMoH
Ha ypoke uHpopManuy,

AKTHUBHU3alluN Hux

Obvsicuamb ~ TOHATHE  «IEKTPOHHBIN
«@HEPreTHYEeCKHUil ypoBeHb». Mukpomup. Cocmagnsims CXeMbl
pacripenenenus

CJIOSIM B DJIEKTPOHHOM 000JI0UKE

cIoly, WM

OJICKTPOHOB I1I0  3JICKTPOHHBIM|
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53 |5 [lepuonuueckas cucrema [I03HABATENbHOMN NEATEIbHOCTH. | Packpvigams (HU3UUECKU CMBICT TOPSAIKOBOTO HOMEpPA XUMHYECKOIO
XHMHYECKHX J1IEMEHTOB 1. AJIEMEHTa, HOMEpa Meproa U Homepa rpymibl. O6bAcHAMb 3aKOHOMEPHOCTH
H. MeuneneeBa .
U3MEHEHHUS METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB XUMHUYECKHX
AIIEMEHTOB U HX
COCMHEHUH B EPUOJIaX U TPyIIax
54—| 6-7 | XapakTepucTHKa JIeMEHTa [Ipumenenue Ha  ypoke| Xapakmepuzoéamb XUMHUYECKHE DJJeMEHThl |—3 TmepuoloB Mo uX
55 WHTEPAKTUBHBIX (PopM pPabOTHI .
o ero  MOJIOXKCHUIO B p ) (opm p MOJIOKEHUIO B TIEPUOJMYECKON CHCTEME XUMHUYECKuX syemeHTtoB J[. W.
MepHOIECKOii yUalxcs: HHTEJUIEKTYalbHbIX §
CHCTEME urp, CTUMYIMpYIOIIMX MenneneeBa. Apeymenmuposams CBOWCTBA OKCHUIOB U THIPOKCHIOB
MO3HABATEIIbHYI0  MOTHBAIIHIO| . .
. | METaJUIOB M  HEMETAJUIOB  IOCPEACTBOM  YypaBHEHHH  peakuui
IIKOJILHUKOB; JIICKYCCHIA,
KOTOpble  JaroT  ydamumcs JemoncTpanuu. Mojenn aToMOB 3J€MEHTOB 1—3 meproioB
BO3MOKHOCTb npuodpecTy =
56 |8 3HaueHUE  MEePUOJUYECKOTO) Onpedensimp ~ WCTOYHMKH ~ XUMHUYECKOH  wHbopmaruu.  [lonyuams
OTIBIT BEJICHMUS]
3akoHa KOHCTPYKTHUBHOI'O JI1asora; HeoOXoaUMYyHo MH(pOpMaLINIO u3 pa3IM4HbIX WCTOYHMKOB,
1 TIEPUOINIECKOH IpyIINOBOM pabOThl MU pabOThI )
AHATUUPOBAND eé, ogopmname
CUCTEMBI XMMUYECKUX| B  Mapax, KOTOpble  yd4art
snementos JI. . MeH/eneea IIKOJIbHUKOB KOMaHJHOH| WH()OPMAIIMOHHBIA TPONYKT, Npe3eHmosams €ro, ecmu
paboTe U B3aUMOJIEHCTBUIO C
HAyYHYIO  JIUCKYCCHUIO, omcmauéams  CBOK  TOYKY 3pEHHsS WIH
JIPYTUMHU JETHbMH
KOppeKmupogams e

Xumuueckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiun (8 u)

57 |1 WNonnas xumuueckast csizb | [IpuMenenue Ha  YpOK€
MHTEPAaKTUBHBIX (OpM paboTh]

ydamuxcsa: HMHTCIICKTYaAJIbHBIX|

urp, CTUMYJIUPYIOLINX
MO3HABATEIIBHYI0  MOTHBAIIHIO
IIKOJbHUKOB; JIUCKYCCHUH,
KOTOphIE  JAIOT  YyYaluMCS]
BO3MOKHOCTh prUOOpeCTH|
OIIBIT BE€ACHUAA

Obvscnamb, 4TO TaKOE UOHHAs CBsI3b, HOHBL. Xapakmepuzoeamv MEXaHU3M
oOpa3oBanusi MOHHOH cBs3U. Cocmasensms CcXeMbl 00pa30BaHUSA HOHHOW

CBs13U. Mcnonv3oeams 3HaK0BOE MojieupoBanue. Onpedensims — TUI
XUMHUYECKOM CBSI3U IO dopmyne BEILIECTBA. IIpusooumu
IIPUMEpPBl  BEIIECTB C HWOHHOM CBA3bIO. Ycemanasénueams TPUYNHHOA

CJIEZICTBEHHBIE CBSI3M MEXKJy COCTaBOM BEIIECTBA W BHUIOM XUMHYECKOH
CBSI3M, MEXKIY MOHHOM CBA3BI0 M KPUCTAUIMYECKHM CTPOCHHEM BEIIECTBA,
MEXIY KPHUCTAJUIMYECKUM CTPOCHHEM BEIIeCTBA H  €ro (PU3UYECKUMHU
cBoiictBamu. Jlemoncrpanuu. Kosuiekius BemecTB ¢ MOHHOM XMMHUYECKOU
CBsI3b10. MO1enM MOHHBIX KPUCTAIMYECKUX PEIIETOK
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KoBanentnas
XUMHUYECKAS CBA3b

45

KOHCTPYKTUBHOTO JIMaJora;
TPYIIOBO# paboOThI UM PaOOTHI
B Tapax, KOTOpbIe  yd4aT
HIKOJIbHUKOB KOMaHTHOH|
paboTe U B3aUMOJEHCTBUIO C
JIPYTUMH E€THMH

ObwvsicHams TOHATHSA «KOBaJEHTHAs CBA3b»,KBAJICHTHOCTbB». Cocmasnsamo

CXEMbI O6paSOBaHI/I$I KOBaJICHTHOM CHOJ’IHpHOﬁ XHUMHYECKOU

cBs3u.Mcnonv3oeams  3HaKOBOe  MojenuposaHue. Onpedensimb TN
XMMHUECKOH CBsI3M 1O GopMyJie BemecTsa. [Ipugooums NpUMEpPhI BELECTB
C KOBQJIEHTHOH CBA3bIO. Ycmanasnusams NPUUUHHO-CIEICTBEHHbBIE CBSI3U
MEXJy COCTaBOM BEIIECTBA M BHJIOM XUMMYECKOH CBSI3U, MEXKAY
KOBAJEHTHON CBSA3bI0 U KPUCTAJIMYECKHMM CTPOCHHMEM BEILECTBA, MEXIY
KPUCTANTMYECKAM CTPOCHUEM BEUIECTBA U €r0 (PM3UYECKUMHU CBOHCTBAMH.
JemoncTpanuu. Komnekius BeImECTB MOJIEKYJISIPHOIO M aTOMHOI'O
CTpOeHUs. MoJiend  MOJIEKYJISIPHBIX u aTOMHBIX

KPUCTAJUIMYECKUX PELIETOK
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KoBanentnas
HEnoJIsipHast
Y TIOJIIpHAst

XUMHNYECKaA CBA3b

Obvsicuambs TIOHIATHUST «KOBAJCHTHAs TOJSpPHAs CBS3bY,
«QIEKTPOOTPUIIATEIILHOCTDY, «BO3TOHKA», WM «cyomumarnusy. Cocmasnsamo
cXeMbl 00pa30BaHMsI KOBAJIEHTHOH MOJSIPHOW XMMHUYECKOU CBS3H.
Hcnonvzo6amsb 3HAKOBOE MOJIETTUPOBAHUE. Xapakmepu306ams MEXaHU3M
00pa3oBaHus MOJPHON KOBAJIGHTHOMU CBs3U. Onpedenimo THII
XHMHYECKOH CBA3U 10 dbopmye BemecTBa. /Ipusooums TpUMEPHI
BEIIIECTB C KOBAJEHTHOW MOJIIPHOM CBA3BIO. Ycmanagnueamb TPUUMHHO-
CJIE/ICTBEHHBIE CBSI3M MEXJYy COCTaBOM BEIIECTBA U BUAOM XUMUUYECKOU
CBSI3U, MEX1Y KOBAJIGHTHOM CBSA3BIO U KPUCTAIIIMYECKUM
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MeTtannndeckas XUMHAIecKast
CBA3b

VYcraHoBneHune
JIOBEPHUTENBHBIX  OTHOIICHUH
MEXIy YUUTENIeM H  €ro
YYEHHKaMH, CIIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCIIPHUSTHIO
yJalpuMucs  TpeOOBaHUH U
pocsO yUuTes,
NPUBJICYCHUIO WX BHUMAaHUS K

o0cyxmaemMoi Ha yYpOKe

CTPOEHHUEM BEILECTBA, MEXY KPUCTAJUINYECKUM CTPOECHUEM BEILIECTBA U €TI0
¢usnueckumu cBoiictBamu. Cocmasnsams HopMyibl OMHAPHBIX COSTUHEHUIN
[0 BaJEHTHOCTH U HAXOOUMb BAIEHTHOCTH OJJIEMEHTOB MO (opmylie

6I/IHapHOF0 coenuHeHus. Mcnoavzosamo MaTCpHaAJIbLHOC MOACINPOBAHUC.

Obvsichamsp, dYTO Takoe MeTaluinueckas cBsi3b. (Cocmagniams  CXEeMbl
00pa3oBaHUsl METAUIMYECKOM XUMHUECKOW CBs3U.  HMcnoavzoeams

3HAKOBOE MOJETHUPOBAHHUE.

Xapaxkmepuzoéamvb MeXaHU3M o0pa3oBaHus

Onpeoensimp THII XUMUYECKOU CBSI3U 1o

METAJUIMYECKON  CBSA3M.
bopmyre BEIIIECTBA.
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CrerneHp OKUCIIEHUS

62

OKHUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC pCAKIINU

nH(pOpManuy, aKTUBU3ALNHA UX
O3HAaBaTEIbHOU
EATEILHOCTH.
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Ilpusooums npuUMepsl BELIECTB C METAUIMYECKOMN CBA3bIO. YVcmanasnusamsp
IIPUYMHHO-CJIEICTBEHHbIE CBSI3M MEXJy COCTaBOM BEIIECTBA U BHUAOM
XUMHUYECKON CBS3H, MEXIYy METANIMYECKONW CBS3bI0 M KPHUCTAJUIMYECKUM|
CTPOCHHEM BEUIECTBA, MEXAY KpPHUCTAUIMYECKUM CTPOCHHEM BELIECTBY
Jdemoncrpanun. Komnexkimus «Meramiel U ciuiae».  JlabopaTopHble
onbIThl. 29. U3rotoBieHue MOJAETH, WUIIOCTPUPYIONICH OCOOCHHOCTH|
METAJIMYECKON CBsI3M W ero (U3MYECKUMHU CBOWCTBaMU. Hcnonvsosamby
MaTEpUaIbHOE MOJCIMPOBAHHUE

Ob6vsacHame TIOHSATHUS «CTETICHBb OKHCIICHHSI», «BaJICHTHOCTH.

Cocmasnsims GopMysIbl OMHAPHBIX COSJIMHECHUN HA OCHOBE OOIIEro criocoba

HX Ha3BaHMII.

CpasHusams  8aneHMHOCHb |
CTCIICHU OKHUCJICHUSI  TI0

CTEIIEHb OKHUCIeHMA. Paccuumwvieamsb
(dhopMysiaM XUMHUYECKUX COCTMHEHUM

ObwvscHams IIOHATHA «OKHUCIIUTCIBbHO-BOCCTAHOBUTCIILHBIC  pCAKIIUN,

«OKHUCIIUTECIB», «BOCCTAHOBUTCIIb), «OKHCIICHUC),

«BOCCTaHOBIIEHUE». Kraccuguyuposamev  XUMHYECKHE  peakUud 0

NpPU3HAKY M3MEHEHUs CTeNeHeW OKHCICHHUsS OJJIeMEHTOB. Onpedensamy
OKHUCJIUTEIb U BOCCTAHOBUTEID, MPOLECCH OKUCIEHUS U BOCCTAHOBIICHUS.
Hcnonvzo6ams 3HAKOBOE MOJEIMPOBAHHE COJITHOM KHUCIOTOM, XJIOPUIOM|
meau(Il). Jdemoncrpauum. BizaumopeilictBue nMHKa ¢ cepoil, ['opeHue

Maraus. BzaumonencTeue  XJIOpHOM U CEPOBOIOPOIHOM BOBI
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O0o0mIeHne U
CHCTEMAaTU3alusl 3HaHHI
0 TeMaM
«Ilepnognyecknii 3aKoH U
MepuoIuyYecKasl CucTemMa
XHUMHUYECKHX JJIEMEHTOB /].
U. Menpneneesa. Ctpoenue
aToMa» M « XuMH4ecKas
CBsA3b. OKHCIUTEIBRHO-

BOCCTaAaHOBUTCJIIBbHBIC




PEaKumn»
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64 |8 Konmponvnas paboma mo
teMaM <« leprnoanuecknii
3aKOH W MEPUOJHYECKas
CHUCTEMa XHUMMYECKHUX
sneMenToB /. .
MenneneeBa. CtpoeHue
aToMa» U «XHUMHYECKast
cBs3b. OKHCIUTETBHO-
BOCCTAHOBUTEIIbHBIC

peaKIum»

PezepBHoe Bpems 6 4




9 KIJIACC
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(2 g B HEmeI0, Beero 68, u3 HUX 4 4 — pe3epBHOE BPeMsl)

Buecenwvl uzsmenenus 6 memamuueckoe njianupoearue C y4eniom
HpOZpaMMbl BOCNUMAaHUA

Tema ypoka

Monyab
BOCIIMTATEIbHOM
NPOrpamMMbl
«IIK0JABbHBIH YPOK»

XapakTepuCcTHKA OCHOBHBIX BU/IOB 1eATeJIbHOCTH YUaIIUXCsl (HA YPOBHE
Y4eOHBIX J1eificTBHI)

IToBTOpEHUe M 06001IIEHNE CBeIeHMIT M0 Kypcy 8 kiacca. Xumuueckue peakuuu (5 4)

1

1

Knaccuduxanus
HEOPraHUYECKUX BEIECTB
U UX HOMEHKJIaTypa

YcraHoBneHue
JIOBEPUTENIBHBIX
OTHOIIECHUN MEXTY
YUUTEJIEM U €r0 YUEHUKAMH,
CIOCOOCTBYIOLINX

MO3UTUBHOMY BOCIPHSITHIO
yyaluuMucs TpeOOBaHUU U
pocko YUUTENs,
NPUBJICUYECHUIO X BHUMAHUS
K 00cyXaaeMoil Ha ypoke
UHpOpPMalINU, aKTUBU3AILNH
ux [I03HABATEJIbHON

ACATCIIBHOCTH.

Xapakmepuzo6amv OKCUbL, TUIPOKCUIBI (OCHOBAaHU, aM(pOTEpHbIE THIPOKCUIBI,
KHCJIOPOICOIeprKalllie KMCIOThI) U COJIM IO IUIaHy: COCTaB, CIIOCOObI 00pa3oBaHus
Ha3BaHUI, XapaKTepHbIe CBOMCTBA U MOTy4YEHHE.

Knaccugpuyuposamo TMJIpOKCUAb  (OCHOBaHMs,  aMdoTepHbIe
THJIPOKCHUIBI, KUCTIOPOCOAEPKAIINE KUCIOTHI) U COJIH IO PA3IMYHBIM ITPU3HAKAM.

Ymems moaTBEpKIAaTh XapaKTEPUCTUKY OTHEIBHBIX MPEJICTABUTENEH KIIacCOB

OKCHJIBI,

HCOPTaHNYCCKUX BCIICCTB YPABHCHUSAMU COOTBECTCTBYIOIINX peaKuHﬁ.
PaCKprGCZWIb TCHCTUYCCKYIO CBA3b MCEXKAY KiacCaMu

HCOPTaHUYCCKUX COeIMHEHMI I[eMOHCTpaIII/II/I. O3HakoOMIIEHHE C KOJUICKIIUAMUA
METaI0B ¥ HeMeTauioB. O3HaAKOMIICHHE C KOJIICKIMAMHA OKCHUJI0B, KUCJIOT U colieit

2-3

Knaccudukammst

ObwsicHamMb TIOHATHS «XHMUYECKast peakuusa», «pPCaKmun




XUMHUYECKUX
peakuuii 1o
Pa3IUYHBIM

OCHOBAaHHAM

ITonsaTue o
CKOPOCTH
XUMHYECKOH
peakiuu.

Karamus

YcraHoBneHue
JIOBEPUTEIbHBIX
OTHOILIEHUH MEXKY
YUUTEIIEM U €r0 YICHUKaMH,
CTIIOCOOCTBYIOIINX

MO3UTUBHOMY BOCIIPHUSTHIO
y4yaliuMucs TpeOOBaHUN U
pocsO yUuTeIs,
MPUBJICUYCHUIO UX BHUMAHHS
K 00CyXJaeMoll Ha ypoke
uHpOpMalUY, aKTUBU3ALUH

Hux MMO3HaBaTEIbHOM

JACATCIIBHOCTH.

COCAMHEHUS», «PEaKUUH DPA3JIOKEHHs», «peakluu OOMEHa», «pPeaKlHH
3aMeLLEHUN», «peaxkuuu HEUTpaIn3alum», «3K30TEPMUUYECKUE PEAKLIUN»,
«GHJOTEPMHUUECKHUE PEaKLUN», «OOpaTUMBbIE PEAKLIMN», «HEOOpaTUMbIE PEAKIII,
«OKHUCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE  PEAKLMMU», «TOMOTEHHbIE peaxkumn»,
«TETEPOreHHBbIE  PEAKLUN», «KATATUTUUYECKUE  PEaKLHU»,
«HEKATATUTHYECKHE PEAKLIUN», «TETIOBON 3(PPEKT XMMUYIECKON peaKIumy.
Knaccugpuyuposame  xuMu4YecKHe peaklUM [0 pa3jIMYHbIM  OCHOBAHUSIM.

Onpeéeﬂﬂmb OKHCIIMTCIIb MW  BOCCTAaHOBHTCIIb, nponecCbl OKHUCICHUA U

BOCCTaHOBJICHUsL. Habnrodamvs U onucvléams PEAKIUUA MEXKIY BEIIECTBAMH O
MIOMOIIBIO0 PYCCKOTO (POJHOTO) sI3bIKa U s3bIKa XUMHU. JIaGopaTopHbIe ONBITHI.
1. B3aumojeiicTBUe aMMHUaka U XJIOpoBoAopoja. 2. Peakuus HeHTpanuzamuu. 3.
Habmronenne teroBoro s¢¢ekra

peakuuu HEUTpaTM3alUH.

4.B3aumopeiicteue cepHoit kucnotel ¢ okcugom Mmenu(Il). 5. Pazmoxenue

NEpOKCHUJa BOAOPOaAA C TIOMOIIBIO KaTala3bl KapTO(I)eJIH

ObvscHAMb, 9TO TAKOE «CKOPOCTh XUMHYECKON PEaKIUI». ApeymMeHmuposams
BBIOOp eauHUIl u3MepeHus Vp.Vcemawnaéiusams TPUUUHHO-CIIEICTBECHHBIC
CBSI3M BIIMSIHHSI Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XWMHYECKUX PEaKIIH.
Habniwooams ¥ onucvieams peakdd MEXIY BEIIECTBAMH C ITOMOIIBIO
pyccKoro (pOAHOTO) SI3bIKA U SI3bIKA XUMUU [I[p0800ums  OTIBITHI,
MTOJITBEPIK/TAIONTNE  3aBHCUMOCTh CKOPOCTH XUMHYECKOW peakluu OT

paznuuHbIX (pakTopoB. JlemoHcTpanuu.  3aBUCUMOCTH CKOpPOCTH

XUMHUUYECKON pPEaKIMM OT MPHUPOABl PEATUPYIOLIMX BELIECTB. 3aBUCHUMOCTb
CKOPOCTH XMMHMYECKON peaklUUU OT KOHLIEHTPALlMM PEarupyroliuX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMUYECKON peakIUK OT IUIOIAAH CONPHUKOCHOBEHUS

pearupyromux BEHIeCTB  («KHUISAIIUN  CJIOK»). 3aBUCHMOCTh  CKOPOCTH
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XUMHUYECKON peaklu OT TeMIIEPaTyphbl pearupyroIiX BELIeCTB.

JlaGoparopHble onbIThbl. 6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM pEakiuu OT
IIPUPO/Bl pEarupyrolux BELIECTB Ha MPUMEpPE B3aMMOJIECHCTBUS PacTBOPOB
THOCYIb(aTa HATpUs W XJjopuiaa Oapus, TUOCyidbdaTa HATPUS H COJSTHON
KHCIOTBI. 7. 3aBUCHUMOCTh CKOPOCTHM XHMMMYECKOM peakuuu OT MPUPOJbI
METAJJIOB TPU HX B3aUMOJCHCTBUM C COJSHOM KHUCIOTOW. 8. 3aBUCHMOCTH
CKOPOCTH XMMHYECKON peaklUy OT MPUPOJbl KUCIOT MPU B3aUMOJEHUCTBUU HX C
xKene3oM. 9. 3aBUCMOCTh CKOPOCTH XMMUYECKOH peakiuu oT Temreparypsl. 10.
3aBHCHUMOCTh ~ CKOPOCTHM  XMMHMYECKOM  peakuuu  OT KOHICHTpAluu
pearupyromux BemecTB. 11. 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakluud OT
IJIOIIA M  CONPUKOCHOBEHUSI pearupyroumx BemecTB. 12. 3aBUCUMOCTH

CKOpPOCTH XUMHYICCKOMN PCAKIIMU OT HAJIMYUA KaTaJIu3aTopa

Xumuyeckue peaknuu B pacropax (10 u)

6

1

DNEKTPOAUTHYE
cKast

JUCCOoIHanus

Hcnons3oBanue

BOCIIUTATEIbHBIX

BO3MOKHOCTEH COJEpkKaHUS
yueOHOro mpeaMmeTa uepes
noJI00p COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTEHUSs, 33134
JUIS pellieHus, TpoOIeMHBIX
CUTyaluil NIl OOCYXIECHUS

B KJ1aCCe

Xapaxkmepuzoseamu MOHATHUSA «QIEKTPOIUTHYECKAS JUCCOLALUS,
«QIEKTPOJIUTBI», «HEIIEKTPOIUTHIY.Ycmanasenueams TPUIMHHO-CIEACTBEHHBIE
CBSI3U MEXITY IPUPOION AJIEKTPOIIUTA U CTETIEHbIO ero
JIUccouuanuu. Yemanagenueams TPUUUHHO-CIEICTBEHHBIE CBSA3M MEXAY THUIIOM
XUMUYECKOM CBSI3W B JJIGKTPOJIUTE M MEXAHM3MOM €ro JAMCCOLUALNU
JdeMoHcTpauuu. HcnibiTanue BemecTs u ux pacTBOpOB Ha
ANEeKTPONpoBOAHOCTh JlaGopaTopubiid ombIT. 13. Jluccommammsi CiraObIx

JIEKTPOJIUTOB Ha IPUMEPE YKCYCHON KUCIIOTHI.
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OcHoBHEIE
MOJIOKEHUS
TEOpUHU
AJIEKTPOJIUTH
YeCKOMu
JIHUCCOLHAIU

u (T2/)

XUMHYECKHE
CBOMCTBA
KHUCJIOT KaK

SJICKTPOJIUTOB

VYcTaHoBieHNE
JIOBEPUTEIIbHBIX OTHOIICHUH

MEXIy YYUTEIEM U €TI0

YUC€HUKaMH,
CHOCO6CTBYIOI_HI/IX
IO3UTUBHOMY  BOCIIPHATHUIO

ydaluMmucs TpeOoBaHUM U
pocsO YUUTEI,
IIPUBJICUEHUIO UX BHUMaHUS
K 00CyXJIaeMOH Ha YypOoKe
nHpOpMAINY, AaKTHBH3ALUY|
nx IIO3HABATENILHON

ACATCIIBHOCTHU

Xapaxkmepuzosamu IMOHATHS «CTEIICHb JIHUCCOLMAIINNY, «CHIIbHBIC
3JEKTPOJIUTHI», «cia0Oblie ANEKTPOIUTHI), «KATUOHBI», «AHUOHBD,
«KHUCJIOTBI», «OCHOBaHUs», «conuy. Cocmasnsamos yPaBHEHHS JJIEKTPOJIUTHUYECKON
JIHCCOIMAINH KUCJIOT, OCHOBAHUI M COJIEH.

HUnnmocmpuposamo npuMepamMu OCHOBHEIE

ITOJIOKCHU A TEOpHUn

ANEKTPOJIUTUYECKON JauccouManuu. Pasniuyams KOMIIOHEHTHI JI0KA3aTelbCTB
(Te3ucoB, apryMmeHTOB u (OpMBI JT0Ka3aTenbcTBa) JleMoHcTpannm.3aBucCUMOCTh
AJIEKTPOIIPOBOTHOCTH

YKCYCHOM KHUCJIOTBI oT

KOHIOCHTpAaluu. [[BI/I)KGHI/IC OKPAHICHHBIX HOHOB B 3JICKTPHUYCCKOM IIO0JIC.

Xapaxmepuzoeams 0OIIME XUMHUYECKHE CBOHCTBA KHUCJIOT C MO3ULUN TEOPHH
aneKTponuTudecko auccouurauuu. Cocmaensims MOJNEKYJSPHBIE, IOJHBIE U
COKpalIEHHbIE HNOHHbIE ypaBHEHUS peakuuit C y4acTUEM
KHUCIIOT.Apeymenmuposams BO3MOXKHOCTb NPOTEKAHUS PEAKUMA € y4acTHEM
KHCJIOT Ha OCHOBE IIpaBuiia beprose u psga akTUBHOCTU METAJIIOB.
1Ipo6ooums ONBITHI, MOATBEPXKJIAIOIINE XUMHUYECKHE CBOWCTBA  KHUCIOT, C
coONIOIGCHUEM TMpaBUI TEXHUKU OE30MACHOCTH.

Habniwooams 1 onucvieams peakuu ¢ y4acTHEM KUCIOT C HOMOIIBIO PYCCKOIO
(ponHOrO) si3pIKa W sA3bika XxuMuu JlaGopatopHble ombIThbl. 14. V3MeHeHue
OKpacKu

WHJIMKATOPOB B KHUCIOTHOM cpene. 15. Peakius HeWTpanu3anuud pacTBopa
ménoun pa3nuuHeiMu kucnotamu. 16. Ilomydenne ruapokcuma meau(Il) u ero
B3aMMOJEICTBUE C pa3iIMYHbIMM KucioTamu. 17. B3aumoneicTBHE CHIBHBIX
kucioT ¢ okcuaoM menu(Il). 18—20. BzaumoneiictBre kucinot ¢ metamuiamu. 21.
KauectBennas peakiusi Ha kapOoHat-uoH. 22. [lomydeHue cTyaHs KpeMHHUEBOM
kucaoThl. 23. KauecTBeHHast peakuus Ha XJIOpUA-

WIH CyNb(}aT-HOHBI

o1



10 Xumuueckue Hcnons3oBanue Cocmaesnsams MOIEKYISIPHbIE, TOJHBIE U COKpalll€HHbIE HOHHBIE YpaBHEHUS
CBOICcTBa BOCIHUTATEIbHBIX peakuuii ¢ yuacTUeM OCHOBAHUH. Apeymenmupoeams BO3MOKHOCTb MPOTEKAHUS
OCHOBAaHUU BO3MOXXHOCTEH CcOfep)aHUs | peakIfii ¢ ydacTHEM OCHOBaHHMI Ha OCHOBe mpaBmiia bepromne. [Iposooums
KaK y4eOHOro mpeaMera Yepes3 | OMBITHI, MOATBEPKAAOIINEe XUMUYECKUE CBOMCTBa OCHOBAaHU, C COOIIOCHHEM
JJIEKTPOIIUTOB | MOJOOpP COOTBETCTBYIOLIUX | MPABHJ TEXHUKU Oe30MacHOCTH.Habito0ams U onucvléams Peakiu ¢ y4acTUEM

TEKCTOB Ui YTEHHS, 3a/1a4 | KHCIOT C IOMOIIbIO PYCCKOTO (POAHOIO) sA3bIKa U si3bika xumuu JlaGopaTropusble

JUTSL pEelIeHHs], TPOOJIEMHBIX | ONbITHI. 24. VI3MeHeHHe OKpacKd HWHAMKATOPOB B IIEJIOYHOM cpenme. 25.

CUTyalui uis oOCyxjaeHus | BzamMmopeiictBue 1mmienmodedd ¢ yriekuciasiM — razoM. 26. KadecrBeHHas

B KJIacce peakuus Ha KatuoH ammoHus. 27—28. [lomyuenue ruapoxcuaa meau(Il) u ero
paznoxxeHue

11 Xumuueckue Xapaxmepuzoéams 00IIME€ XMMHUYECKHE CBOWCTBAa COJEM € MO3UMLUN Teopuy
CBOMCTBA COJIEH .

KaK aneKkTponuTudeckoi nuccounanuu. Cocmaenams MONEKYJSPHbIE, TOJHBIE U

DJIEKTPOJIUTOB COKpalI€HHBIE  WOHHBIE  YPaBHEHHs  peakUMid €  y4acTUEM  COJIEH.
Apeymenmupoeams BO3MOMKHOCTb IPOTEKAHUSI ~ PEAKUUU C Y4acTHEM COJIe Ha
ocHoBe mpaBwia beproinne. /lpogooums ONBITHI, TOATBEPKIAIONUINE XUMUYECKUE
CBOICTBA COJIeH, ¢ COOIOICHUEM MPAaBWI TEXHUKHU Oe30macHoCTH. Habaodame W
onucvlamy PEAKIUU C Yy4acTUEM COJIeWC MOMOIIBI0 PYCCKOro (POAHOTIO)
s3plka W s3blka xumuud JlaGopaTopHble omnbIThl. 29. BzaumojeiicTBue
kapObonatoB ¢ kucioramu. 30. Ilomydenme ruapokcuaa sxenesa(lll). 31.
Bsaumopeiictue xenesa ¢ pactBopom cynbdara meau(Il)

12 [TonsiTue o IIpuBneuenue BHUMAaHus | Ycmanasenueams 3aBUCUMOCTb MEXY COCTaBOM COJHM M XapaKTepoM €€
TUAPOIU3E IIKOJIbHUKOB K | TUAPOJIN3A.
coJjei LIEHHOCTHOMY acmekTy | Amanusuposames Ccpely pacTBopa COJM C TMOMOLIbIO HHIUKATOPOB.

M3y4aeMbIX  Ha  ypOKax

SIBJICHUN

IIpocno3uposamsb TUTI TUAPOIM3A COJIM HA OCHOBE aHalin3a €€ hopMyJIbl

JdemoncTpanun. O npeneneHue xapakrepa Cpelibl B pacTBOpax coiei
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13

Ilpakmuuecka
s paboma 1.
Pemenue
JKCIIEPUMEHTA
JBHBIX 33724

1o TeMe
«DNEKTPOIIUTUY

C€CKasi
JUucconuanus»

[Ipumenenue Ha YypOKe

IpYNIoOBOH  pabOThl  WIIH
paboThl B mapax, KOTOpbIE
ydar IIKOJbHUKOB
KOMaH/THOU pabore u
B3aUMOJCHCTBHIO C APYTHMHU

JACTbMU

Ymemwv oOpamatbcsi ¢ 1a00paTOpHBIM OOOpPYIOBAaHHEM U HarpeBaTEIbHBIMU

npudopamu B COOTBETCTBUM €  NpaBWIAMH  TEXHHKU
6e3omacHoctu. Habiio0ams CBOUCTBA IEKTPOJIMTOB. Habiodams U onuchieams
PEaKLUU C y4acTHEM 3JICKTPOJIHMTOB C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MM
POHOTO) f3bIKA U fA3bIKA XUMHUH. Dopmyiuposamb BBIBOIBI MO pe3ybTaTaM

HpOBe,Z[éHHOFO OKCIICPUMCHTA

14

O06001eHue u
CHCTEeMaTH3aIu
s1 3HAHUH 110
TeME
«XUMHAYECKHEe
peakuuu B
pacTBopax
JJIEKTPOJIUTOB)

15

10

Konmponvnas
paboma 1 1o
TeMe
«XUMHYECKHE
peaxiuu B
pacTBopax
AIIEKTPOIUTOBY

HemeTasluibl 1 uX coequHenns (25 1)
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16 OO01mas Vcra"oBieHne ObvsicHsimb, 9TO TaKOE HEMETAIUIBL. Xapakmepu306ams XUMAYECKUE JIEMEHTHI —
XapaKTePUCTH AOBCPUTEIIBLHBIX HEMETAJIIBI M CTPOCHHUE, (PU3NIECKHEe U XUMHUYCCKHUE CBOWCTBA MPOCTHIX BEIISCTB
OTHOILIEHUU MEXKY
Ka — HeMeTau1oB. OO0bscHAMb 3aBUCUMOCTD  OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX
YUUTEJIEM U €r0 YUCHUKAMH,
HEMETAIOB CHOCOOCTBYIOIMX CBOWCTB (WM npedckasviéams CBOWCTBA) OSJIEMEHTOB-HEMETAIZIOB OT HX
HOSUTUBHOMY  BOCHPHATHIO | 1105105keHMsT B [IEPUOJHYECKOM CHUCTEME XUMHYECKHX snementoB JI. WM.
y4JaluMucs TpeOOBaHUN H
MenneneeBa.  Ycemawnaenueamb — NPUYMHHO-CICACTBEHHBIC  CBSI3U  MEXKIY|
pocso yUuTeNs,
IIPUBJICYCHHIO HX BHUMaHust | CTPOCHHEM aTroMa, XAMHUYECKOU CBSI3BI0, TUTIOM KPHCTaNTAICCKON
K 00cykIaeMoii Ha YpOKe pENIéTKH HEeMeTalla M €ro COCIWHEHUH W (U3MYSCKUMHU CBOWCTBAMH JAHHOTO
nH(OpMAaLMY, aKTHBU3AIIUU N .
_ | HeMeTalIa W €ro coeauHEeHHU. /Jokazvieamb OTHOCUTEILHOCTh MIOHATHI
HUX [MO3HAaBaTEIHHOM
eSTeIbHOCTH «wetary  u «HeMeTtauny. JemoncTrpammu. Kosutekius HemeTtamioB. Mojeny
KPUCTALTNYCCKUX PENIETOK HEMETAIIOB: aTOMHBIC M MOJICKYJIsipHbIe. O30HATOD H
MPUHIMITEL €r0 paboThl. ['OpeHrne TPOCTHIX BEIIECTB — HEMETAJUIOB: CEPHI,
docdopa, TpeBecHOTO yIiis
17 OOmas YcranosieHue Xapaxmepuzoeams cTpoeHUe, PU3NUYECKHE U XUMUYECKHE CBOMCTBA, MOTyYCHHE
XapPaKTEPUCTHK | JOBEPUTEIbHBIX U TPUMCHCHHE TaJOrCHOB B IUIAHE OOIIEro, OCOOCHHOTO W EIUHUYHOTO.
a DJIEMEHTOB OTHOILIEHUH MEeXNYy | Yemanasnusams TPUIHMHHO-CIICJCTBCHHBIC CBS3UM MEXIY CTPOSHHEM aTOMa,
VIIA- rpynmbl | y4uTeneM U ero YYeHHKAMH, | XUMAYECKOW CBSI3bI0, THUIOM KPUCTATMYECKOW pEmETKH y TaJOreHOB U
— rajJloreHoB CIOCOOCTBYIOITUX (U3MYECKUMU U XUMHYECKHMMH CBOWCTBaMHU JTUX BemiecTB. JleMoHcTpaumu.
MO3UTUBHOMY BOCHpHATHIO | OOpa3ibl TaJIOTeHOB — MPOCTHIX BEMIECTB. B3aMMOJCHCTBHE TaIOTCHOB C
yUanuMucs TpeOOBaHWW W | MeTaJIaMH. BrITeCHeHHE XJI0poM OpoMa HMITH MO0JIa U3 PACTBOPOB UX COJICH
18 Coenunenus pockO yuurens, | Xapakmepuzogams C HCHOIB30BAHUEM PYCCKOTO (POAHOrO) S3bIKA W SI3bIKA
rajgoreHoB IIPUBJICYEHHUIO UX BHUMAHUA | XUMUHU COCTaB, PU3NYECKUE U XMMHUYECKHE CBOWCTBA, MOMyUYeHUE U IPUMEHEHHE

K oOCyXIaeMol Ha YypOKe
UHPOpPMAIINHU, AKTUBU3AIHH

1704 O3HaBaTEeIbHOU

COCI[I/IHCHI/Iﬁ rajoreHoB. Hazvieamo COCAMHCHUS  TaJIOI'€HOB  IIO

dbopmyme
U cocmagiames (GOPMYIBI TO WX HA3BaHUIO. Ycmanasnueams TPHYUHHO-

CJICACTBCHHBIC CBSA3U MCKAY XUMHUYECKOM CBS3bI0 WM THUIIOM KpI/ICTaHHI/I‘-IeCKOﬁ
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JEeSTEIbHOCTH pEelIeTKH B COCOUHEHHUSX TajJOreHoB M (U3WYECKUMU U XHUMHUYECKUMU
CBOMCTBaMHU 3TUX BEIIECTB. [Iposooums, HAOI0O0amb U ONUCHIBAMb XUMUYECKUI
HKCHEPUMEHT I0 PACHO3HABAHUIO TaJIOTEHU-MOHOB C COOJIOJACHUEM MPaBUII
TEXHUKHU 0€30MacHOCTU. Buinonnsams pacdy€Tbl IO XUMHUYECKUM (OpMyiiaM
U ypaBHEHHUSM peakiui, MPOTEKAIOIUX C YYAaCTHEM COEIMHEHUI TalloreHOB
JeMoHcTpanus. Konnexmus MIPUPOHBIX COETMHEHUH XJI0pa.
JlaGopaTopHslii onbIT. 32. Pacrio3HaBaHue TajioreHuI-nOHOB
19 Ipakmuueckas | [lpumenenue Ha ypoke| Yuems oOpamarbcsi ¢ 1a0OpaTOpHBIM OOOPYAOBAaHHMEM M HarpeBaTEIbHBIMH
paboma 2. TpYNIoBoH  paboThl Mg npubopamu B COOTBETCTBUH C MPaBUJIAMH TEXHUKH 0OE30MacCHOCTH.
paboTel B mapax, KOTOPHIE Haboo . .
abntodams  CBOWCTBA AJIEKTPOJIMTOB M MPOUCXOISAIIUX C HUMHU SIBICHHI.
W3yqenne y4ar LIKOJIbHUKOB P P eI
CBONCTR KOMaH,HHOﬁ paGoTe U Habnooams u onucsleambs pCaKkuunu C y4aCTUECM SJICKTPOJHUTOB C
. B3aUMOJCUCTBHUIO C APYTUMH rromompl0  pycCKOro (pOJHOI0) s3blKa Ws3bIKA XUMHH. DopMmyauposamsn
COJISTHOM K-ThI
JIETHMU .
BBIBOJIBI TIO pe3yjbTaTaM MPOBEIEHHOTO SKCIIEPHUMEHTA
20 Ob6mas YcraHoBnenue Jlasamwb 001TYyI0 XapaKTEPUCTUKY aTOMaM, MIPOCTHIM BEIIECTBAM U COCIUHEHUSM
xapaktepucty | MOBCPHTCIBHBIX XaJIbKOTEHOB B 3aBUCHMOCTH OT HMX TMOJOXEHHS B TMEPUOJUYECKON CHCTEME.
OTHOIICHUH MEXTY

Ka 3JICMCHTOB

VIA- rpynmst

XaJIbKOI'CHOB.

Cepa

YUUTEJIEM U €r0 YYEHUKAMH,
CHOCOOCTBYIOIINX

MO3UTUBHOMY BOCIPHUSTHIO
yYaluMHucs TpeOOBaHUN U
pocko YUUTENs,
MIPUBJICYEHUIO UX BHUMAHUS
K o0cyXaaeMoil Ha ypoke
uHpOpMalUY, aKTUBU3ALUU
150 II0O3HABATEIILHOU

JACATCIIBHOCTH

Xapaxmepuszoéams CTpOEHUE, aJUIOTPOIHUIO, (U3HUECKHE U XUMHYECKHE

CBOMCTBA, OJIY4€HUE U IPUMEHEHUE CEPBI.
Ycemanaenueams TPUYMHHO-CIEACTBEHHBIE CBSA3U MEXAY CTPOCHHEM aroMma,

XAMHYECKOM CBSA3BIO, THUIIOM KPUCTALIMYECKOM PEWETKH Cceppl U €€

¢bu3NuecCKUMH ¥ XUMHUYECKHMMH CBONCTBaMH. Bwuinonnams pacu€Tel IO

XUMAYECKHM (OpMyJaM W YpPaBHEHHUSM PEaKIlfid, MPOTEKAIOMHNX C y4aCTHEM
Haba00amo XUMUYECKUI

cepsl. 1Ipogooumy, U onucvleamo

HKCIEPUMEHT IO TOPEHHIO Cephl Ha BO3AYXE W B KHCIOPOJE C COOIIOACHUEM

NpaBUJ TEXHUKU Oe3omacHocTH. JemoHcTpanmuu. B3aumoneiicTBue cepwl ¢
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MetaiamMu. ['opeHue cepbl B KHCIOPO/IE.

21

CepoBo
OO U
cynbhu

IIBI

Hcnons3oBanue

BOCIIUTATCIIbHBIX

BO3MOKHOCTEH colepKaHUs
y4ebHOro IpeaMmera uepes
1o00p COOTBETCTBYIOIIUX
TEKCTOB JIs1 YTCHHA, 3aJad
IUIsL peLeHUs, TPOOIEMHbIX
cCUTyaluui uis 00CyXAeHUs

B KJ1acCcCe

Xapakmepuzoeams C HUCHOJIB30BAHUEM PYCCKOTO (POJHOTO) sI3bIKA M SI3bIKA
XUMHH COCTaB, (pU3UUECKHEe U XUMHUECKHUE CBOMCTBA, MOJTyUYEeHUE U IPUMEHCHHE
COEIMHEHUI1 Cepbl B CTENEHU OKHUCIeHUS —2. Hazvieamb coeqMHEHHs CEpbl B
CTEIEeHH OKHUCIIEHUs —2 10 GopMmysie U cocmasnsams GOpMybl IO UX HA3BAHUIO.
Cocmasnamo MOJIEKYJISIPHBIE u HMOHHBIC YpaBHEHHUS pEaKIIui,
XapaKTEePU3YIOIIUE XUMUYECKUE CBOMCTBA COCAMHEHUN Cepbl B CTENEHU
okucieHus —2. Onucwvléams MPOLECCHl OKUCIECHUS-BOCCTAHOBIICHUS, ONpeoeimb
OKHUCJIUTEIh U BOCCTAHOBUTENb U COCMABIAMb SNEKTPOHHBIA OalaHC B PEaKIUIX
C ydacTHEM cepbl B CTENEHHM OKUCICHUs —2. Ycmawasiusams TPUUINHHO-
CJICICTBEHHBIC CBSI3M MEXKIY XMUMHYECKOW CBS3bI0 M THUIIOM KPUCTAUIMYECKON
pEMIETKH B COCAMHEHUAX  Cephl W (PU3MYECKUMH U XUMHUYECKUMU
cBoiicTBamu 3TUX coefuHeHuil. JlemoncTrpauuu. Komnekius cynbGUIHbBIX Y.

KauecTBenHnas pCaKiusg Ha CYJ'IL(I)I/II['I/IOH
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22 Kucnopo Hcnonb3zoBanue 3anucvieams GOpMyIIBI OKCUIOB CEPBI, HA3bIBAMb UX, ONUCHIBAMb CBOMCTBA Ha
JTHBIE BOCIIUTATEIbHBIX OCHOBE 3HAaHHUWA O KHUCIOTHBIX OKCUAAX. Xapakmepu306ams C WUCIOIb30BAHHEM
COEIMHEH BO3MOXKHOCTEH COJIEpKAHMS | PYCCKOTO (POIHOTO) SI3bIKAa U S3bIKAa XUMHH COCTaB, (PU3MUYECKHE U XUMHUYECKUE
usi cepbl yu4eOHOro IpenMeTa Yepe3 | CBOMCTBAa CEpHON KHCIOTHI KaK AIEKTPOJINTA.

nonbop cootBercTBYyOmUX | Cocmasnsimes MOJIEKYJISIPHBIEC M HIOHHBIE YPAaBHEHUSI pEaKLUN, XapaKTePU3YIOIINX
TEKCTOB JJI1 YTCHHs, 3a/1ay | XUMUUECKUE CBONCTBAa CEpHOM KHUCIOTBL. Pacnoznasams Ccynb(aT-uOHBI.
JUISL peleHus], IpoOIeMHBIX | Xapakmepuszoéamsb € WCHOJIB30BAHUEM PYCCKOIO (POAHOIO) s3bIKa W SI3bIKA
cUTyauui [uisi oOCYXKAEHHS | XMMUU CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTBHI KakK OKHCIHUTENS.
B KJIacce Cocmasnsimes ypaBHEHUS! OKUCIUTENILHO- BOCCTAHOBUTEIBHBIX PEAKLIM METOJA0M
ANEKTPOHHOTO OanaHca.
Buinoaname pacy€rsl mo XuMudeckuM (opMysiaM U YpPaBHEHUSIM PEaKLIUM,
MIPOTEKAIOIINX C YYaCTHEM CEpPHOW KHUCIOThL.Habaiodams W onucwvieams
XUMHUYecKHi skcnepuMeHT JlemoHcTpanuu. OOeciBeuynBaHHE OKPALIEHHBIX
TKAaHEW U [IBETOB CEPHUCTHIM ra3oM.
B3anMozneincTerne  KOHUEHTPUPOBAHHOW  CEpPHOM  KHCIOTBI € MEJIBIO.
OOyrianBaHue OpPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KUCIIOTOM.
JlaGopaTopHslii onbIT. 34. KauecTBeHHbIE peakIMy Ha CyIb(aT-HOHbBI

23 Ilpakmuueck | llpumeHeHue Ha ypoke| Ymems oOpamaTecs ¢ JabOpaTOpHBIM O0OPYIOBAaHWEM W HarpeBaTEIbHBIMH

as pa6oma 3. | TPYIMOBOM  pabOTEl WM L6onani B COOTBETCTBHM C MPABHIAMH TeXHUKH GesonacHocTi. Hadnodams
paboTel B mapax, KOTOPBHIE

N3yuenne CBOMCTBA JIEKTPOJIUTOB U MPOUCXOAAIIUX C HUMH SIBICHUU.
yuar IIKOJIbHUKOB

CBOICTB KOMaHTHOMH paboTte u Habnwooams 1 onucviéams peaklMi € YYaCTUEM 3JIEKTPOJIUTOB C IOMOIIBIO

CEepHOI B3aUMOJICHCTBUIO C IPYTHMH| ocrecTBeHHOTO  (PYCCKOTO — MJIM  POJHOTO)  S3bIKA M S3bIKA  XMMHL
JeTbMHU .

KHCIIOTBI @Dopmynuposamb BBIBOJBI M0 pe3yibTaTaM IPOBEAEHHOIO SKCIIEPUMEHTA
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24| 9 | O6mas asamo 00U XapaKTepPUCTHKY aroMaM, MPOCTHIM  BEIIECTBAM 7
. YCTaHOBJICHUE A Yo PAKTED Y > TP
XapPAKTEPUCTHK | JOBEPUTEIbHBIX OTHOUICHUH | COCMMHEHHUAM  3JIEMEHTOB ~ VA-TpyIIbl B 3aBUCHMOCTH OT HMX IIOJIOKEHHs B
a MEXKIY YYUTEIIEM U €0 .
AN HIEPUOJIMUECKON  CHCTEME. XapaKTepH30BaTh C HCIOJB30BAHAEM PYCCKOTO (POIHOIO
XAMHUYECKUX yi ’
CIOCOOCTBYIOLIUX SI3bIKA u S3bIKA XUMHU CTPOCHHUE, (PU3MIECKHIE U
91eMeHTOB VA-| 103UTHBHOMY BOCIIPUSTHIO .
N XHMHUYECKIE CBOICTBA, MOJTyYeHIe 1 MPUMEHEHHe a30Ta. Ha3pIBaTh COSMHCHMS a30Ta 10
oL Asop | YIALEMHCS TpeGOBaHMI 1
pybL POCHO yuuTens, dopmyse © COCTaBIATH (HOPMYNBI MO WX HA3BAHUIO. YCTAHABIMBATH IPHYMHHOA
[PUBJICYCHUIO UX BHUMAHHSI N
N CJICJICTBEHHBIE CBSI3U MEKITy CTPOCHHEM aTOMa M MOJIEKYJIBI, BUIIOM XMMHUUECKOM CBSI3U,
K 00CyK1aeMoii Ha ypoke
UHPOPMAIMH, AKTUBU3AIMK | TUIIOM  KPUCTAUIAYECKOM PEIIETKA  a30Ta u ero  (u3MYECKUMH U
MX [T03HABATEIbHON . .
XHUMUYECKIMH CBOMCTBAMH. BBIMOTHATHPACUETHI 0  XAMHYECKUM
JEATENLHOCTH
(opMysIaMH ypaBHEHHSIM PEAKIHA, TIPOTEKAFOIIMX C YIACTHEM a30Ta
25 Ammuak. Comu Xapakmepuzoeams C HCTOJIb30BAaHUEM PYCCKOTO (POJHOTO) si3bIKa H  SI3BIKA
10 AMMOHHSI Hcnons3oBanue XAMHH COCTaB, CTPOEHHE MOJIEKYIIBI, (PUIHUECKHE 7 XUMHYECKHE
BOCIIUTATENbHBIX CBOMCTBA, MoJydeHHe |
BOSMOKHOCTCH CONCPKAHNA | pymenerHne ammuaka. Haswigams COMM  aMMOHHS 10  (GopMmyraM W
Y4eOHOTo NMPeNIMeTa YePe3 | cocmasnamey GopMyJIbl 10 UX HA3BAHUSAM. 3anuChiéams — MOJEKYIISPHBIE u
ToAGOp COOTBETCTBYIOMUX HOHHBIC YpaBHEHHS PEaKInil, XapaKTePU3YIOIMX  XHUMHYECKHE
TCKCTOB JJIL YTCHUA, 3a/1a1 CBOWicTBA amMMmuaka u cojeid amMmoHus. COCTaBJISITH  ypaBHEHHs

JUISL pelieHus], TPOOIEMHBIX
CUTYaIHi 17151 00CYXICHUS B

KJ1acCe

OKHUCJIUTCIIbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ C Yy4JaCTUEM aMMHakKa C

MOMOIIBI0O  METO/JAa  DJJEKTPOHHOrOo  OanaHca.YcTaHaBiIWBaTh  MPUYHUHHO-A

CJIEICTBEHHBIE CBSI3M MEXK1y BUJOM XUMHUYECKOM  CBSA3U, THUIIOM
KPUCTAJUTMYECKON PEeIIETKU B aMMHUAKE U COJIIX aMMOHUS U (PU3UYECKUMU Ul
XUMHUYECKHUMH CBOMCTBAMHU 3TUX BewlecTB. [IpoBoaUTS, HAONIOMATE U

OIMCHIBATh  XMMHYCCKHUU SKCIICPUMCHT 1o pacCrno3HaBaHHUIO HOHOB

AMMOHUS C

58



COOJII0/IeHHE IIPaBUJI TEXHUKU 0€30MacHOCTH. BBINOIHATE pacuérhl o
XUMHUYECKUM (opMyIiaMm

yuyactueM ammuaka Jlemoncrpanuu. [Tomydenue, coonpanue u

pacriozHaBaHMe amMmMHaka. Paznoxenue auxpomara aMmMoHus. JIabopaTopHbIil ONBIT,

36. KauecTBeHHas peakiys Ha KaTHOH aMMOHMSI

59

U YpPaBHEHUSAM PEAKIMH, MPOTEKAIOIIUX C

26 |11 Ilpaxmuyeckas [Ipumenenue Ha ypoke| [lonyuams,  cobupamv W pacnoswasams — aMMuak. Oopawjamvcsi c
padoma 4. IPYNIOBOH  pabOThl WM 11a60natopmEmM 060pyI0BaHIEM ¥ HAarpeBaTelbHBIMU MPUOOPAMU
Ho_]]yquHe aMMHaKa pa6OTI)I B IIapax, KOTOPLIC
B COOTBETCTBHM  C NpaBUJIAMU TEXHUKH Oe3omacHoctu. Habrrooams
CBOMCTR KOMAHTHO# paboTte ul U onucviéams XUMHYECKHH HSKCIEPUMEHT C IMOMOIIBIO PYCCKOTO (POJHOTO) s3bIKA U
B3aUMOJCUCTBHUIO C IPYTUMH gapika  xumud.  @Dopmyauposams  BBIBOABI [0 pe3yiabTaTaM  MPOBEAEHHOIO
JIETHbMU .
skcriepuMenta. CompyOHuuams B Tpolecce yueOHOTO — B3aMMOJICHCTBUS TIpH|
paboTe B rpymmnax
27— 12-13| Kucnopomasie Hcnonb3oBanue Xapaxmepuzoéams ¢ UCTOIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMUMY]
28 i
COCMHEHUS a30Ta BOCITHTATEbHLIX cocTaB, (pu3MYecKHe M XMMUYECKHE CBOICTBA, MOJY4YEHHUE M NPUMEHEHHE OKCHIOB

BO3MOKHOCTEHN COJIEPKAHUS
y4eOHOro npeaMeTa yepes
o100p COOTBETCTBYIOIIUX
TEKCTOB JIsl YTEHHUSI, 33124
JUTSI pEIIeHUs, TPOOIEMHBIX
CUTYaIMi I 00CYXICHUS B

KJ1aCCe

azora. CocmaensimovMOINEKyISIpHbIE U VOHHBIE ypaBHEHUS peakuuii,

XapaKTepU3 YOI XUMUYECKUE CBOWCTBA OKCUIOB a30Ta. Ycmanasausamo

MNPUYIUHHO-CIICACTBCHHBIC CBA3HM MCXKIY BUIOM XUMHYECKOM CBsA3U, THUIIOM

KPUCTAJLIMYECKON PEIIETKA B OKCHJIaX a30Ta U UX  (PU3UYECKHUMU U

XUMUYECKUMH CBOWCTBAMH. Xapakmepuzoeéamb C HCIOIb30BAHUEM PYCCKOIO

(pomHOrO) sI3bIKA M S3bIKA XUMHHM COCTaB, (U3UYECKHE M XMMUYECKHE CBOMCTBA
a30THOU KHCIIOTBI UIEKTPOJIUTA U eé

NPUMEHEHHE. 3anucbliéams MOJEKYIIPHbIC U VOHHBIE YPaBHEHMs pEaKLUH,

XapaKTCPUIYIOIMIUC XUMHUYCCKUC CBOIMCTBA a30THOM KHCJIOTHI Kak OJICKTPOJIUT.

KakK

Ilpoeooums,  Habrodams W onucvléamv ~ XUMHUECKUH  DKCHEPHUMEHT,

XapaKTEePU3YIOUTUH CBOMCTBA a30THOM KHCJIOTHI KaK AJIEKTPOJIUTA, C COOIOICHHEM
MpaBWJI TEXHUKH Oe30macHOCTU. JXapaxkmepu3oéams a30THYIO KHCIOTY Kak
okucnurensb. Cocmasnams  ypaBHEHHS OKUCIUTEIbHO- BOCCTAHOBUTENBHBIX

peakuui, XapaKTEPU3YIOIIMX XUMHUYECKHE CBOMCTBA a30THOM KHUCIIOTHI
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KaK OKHCJIHTENA, C TOMOIIbI0O METOAa OJJIEKTPOHHOro Oamanca. [Ipogooumsy,
Haba00amsb U ONUCLIBAMb XUMUUYECKUH SKCIIEPUMEHT, XapaKTEPU3YIOIIUH CBONCTBA
A30THOM KHUCJIOTHI KaK OKHCIIMTENSA, C COOJIIOICHUEM TTpaBUJI TEXHUKU be3zomacHoCTH.
JeMoHcTparuu. B3anMopeiicTBue KOHILICHTPUPOBAHHOM a30THOM KHUCJIOTHI C
MEbIO.

I'openue uépnHoro nopoxa. PaznokeHue HUTpaTa Kajiisd U TOPEHUE JPEBECHOTO YT OJIbKA|
B HEM.

JlaGopatopuslii onbIT. 37. XUMHUYeCcKHe CBOWCTBA a30THOM KUCIIOTHI KaK 3JIEKTPOJIUTA

29 |14 docdop u ero Hcnons3oBanue Xapaxmepuzosams C WCHOJB30BAHHEM PYCCKOTO (POJHOrO) sI3bIKa M S3bIKa XUMHUY|
COETMHEHUS BOCIIUTATEIHHBIX CTPOCHHUE, aJUIOTPOINHUI0, (U3NYECKHEe W XHMHUYECKHE CBOWCTBA, IIOIyYCHUE H
BO3MOYKHOCTEH cozepxanus | npuMeHeHne Qocdopa. CaMocTOSITETHHO onucwvlams CBOHCTBa OKCHU/IA
yueOHOoro  mpeamera  4epe3 | docopa(V) Kak  KHCIOTHOTO OKCHAA U CBOMCTBA. (OCcHOpPHON KHUCIIOTHI.
noaoop COOTBETCTBYIOUIMX | Muniocmpupoéams  cBoiicTBa okcuga Qocpopa(V) u  dochopHOi  KUCIOTHI
TEKCTOB JIJISl UTEHUS, 33134 JJIsl | ypaBHEHUSAMHU COOTBETCTBYIOIIUX peakiuid. [Ipogooums, Habaodams W ONUCHLIBAMb

peteHus, pOOJIEMHBIX | XUMUYECKHAN IKCTIEPIMEHT C COOTIOIEHUEM TTPABUII TEXHUKH O€30TTaCHOCTH.
cutyauud ans oOcyxnaeHus B | Pacnoznasams dochar-uonsl Jdemoncrpanuu. OOpas3ibl NPUPOIHBIX COEIUHEHHUN
KJ1acce dochopa. Topenne dQochopa Ha Bo3ayxe u B kucinopozpe. Ilomyuyenue
6enoro dbocdopa W HCIBITaHHE ero cBoicTB. JlabopaTopHblii ombIT. 38.

KauectBennas peaxius Ha pochar-uox

30 OOmas YCTaHOBICHHE OBEpUTENbHBIX | Ad6ame  OOIIyI0  XapaKTEPUCTHKY —aTOMaM, —MPOCTEIM BEIIECTBAM 171
15 | xapakrepucTHKa OTHOLICHUH MEKY YIUTENEM U | coenuHeHMSM  dIeMEHTOB IVA-TPYNIB B 3aBHCHMOCTH OT HX IOIOXKEHHS B

31eMeHTOB [VA-

TPYIIIBL. YTIIEpOT

ero y4YeHUKaMH,
CIOCOOCTBYIOIIMX MTO3UTUBHOMY
BOCITPUSATHIO YYaIAMHUCS
TpeOoBaHUI U IPOCHO yUuTEs,
MPUBJICYCHUIO UX BHUMAHUS K
00CyXJ1aeMOi Ha ypoKe
UHpOpMAINHY, aKTUBU3ALUH UX
MO3HABATEIBHOU JICSATEIBHOCTH

MIEPUOTUYECKON CUCTEME.

Xapaxmepuzosams € HWCTOJIb30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA W SI3bIKA XUMUMU]

CTPOCHUC, aJITIOTPOIIHIO, (I)I/I3I/I‘-ICCKI/IG u XUMHNYCCKUC CBOﬁCTBa, MOJIYy4YCHUC

u IMPUMCHCHUEC
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amopdHoro yriepona. Cpasnusamv CTPOSHHE M CBOWCTBa anMaza W rpadwura.

Onucvieams OKUCIHTEIHLHO-BOCCTAHOBUTEIbHBIC CBOWCTBa yriepona. IIpogooums,

Habnooams ¥ ONUCHIBAMb XUMUYECKUN IKCTIEPUMEHT c COOJIIOIEHNEM
NPaBWITEXHUKH  Oe3omacHocTH. JlemoHcTpammu. Komreknus — «O0pasipbl

MPUPOJHBIX coeauHenuid  yraepona».  [loptper H./.

3eIIMHCKOTO. Ilornomenue AKTUBHPOBAHHBIM er'IeM

31

16

Kucnoponnsie

COEIMHEHUS yIiieposa

Hcnonb3oBanue
BOCIHUTATEIbHBIX BO3MOKHOCTEN
coJiepKaHusl yueOHOTO IIpeIMeTa
yepes 1oA00p COOTBETCTBYIOIINX
TEKCTOB JJIs YTE€HHUs, 3a]1a4 JUIs
pelieHus, TpoOIeMHbIX
CUTyalui ajs o0CyKIeHUs B

KJ1acce

Xapaxmepuzoéams ¢ WCIOJIB30BAHUEM PYCCKOTO (POTHOTO) sI3bIKA U SI3bIKA XUMUMY]
cocTaB, (PU3MYECKHE M XHMHUYECKUE CBOMICTBA, MOIYYEHHE U NPUMEHEHHE OKCHJIOB
yriaepoza.

Yemanasnueams  TNpUUMHHO-CIIEICTBEHHBIE CBSI3M  MEXIY BHJIOM  XMMHUYECKOH
CBA3M M THUIIOM KPHUCTAUIMYECKOM pEemETkH B OKCUAAX yrjiepoja U HUX|

buznyecKuMu U

XUMHUYECKHMH CBOMCTBaMH, a Takxke npuMmeHeHueM. Coobnodams TipaBuia

TEXHUKH 0€30MacHOCTH Opd  WCIOJIb30BAaHWHM  MEYHOTO  OTOIUICHHUS.
Oka3zvieamy HEPBYIO [OMOIlb  NIpPU  OTPABICHUM  yrapHbIM  Ta30M.
Xapakmepuzoeams ¢ UCTIOIBb30BaHUEM PYCCKOTO (POIHOIO)
sS3bIKa M SI3bIKa XUMHUHM COCTaB, (PM3UYECKHWE M XMMHUYECKHE CBOMCTBA, TMOIYYCHHUE W
MPUMEHEHNUE YTOJIbHOW KHUCIOTHI W €€ coyied (kapOOHATOB M THIPOKAPOOHATOR).

Hﬂﬂmcmpupoeamb 3aBHCUMOCTh CBOMCTB coOJIeit yTOJ'IBHOﬁ KHCJIOTBI OT MX COCTaBa.

Ilposooums, nabaw0oamv U onucvleams  XUMHYECKUH SKCIIEPUMEHT ¢

cOOJIIO/IEHUEM TTPABUIT TEXHUKH Oe30macHOCTH. Pacno3nasamb KapOOHAT-HOH.

Bvinoanams  pacdéTsl 0 XUMUYECKUM (opMyJaM U ypaBHEHMSAIM
peaxkuui, [POTEKAIOIIUX C y4acTHUEM COCIMHEHUN yriepona.

Jlabopatopuslii oneIT. 39. [lomydyeHnue u cBoicTBa yroiabHOW KUCIOTHI
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32 |17 Ilpaxmuueckasn [Ipumenenue Ha  ypoke| [lonyuams, cobupams W pacnoswaéams YUICKUCHBIA Ta3. Oopawamvbcs ¢
paboma IpYNIoBoi paboTsl 11 paboTsl B 71a00paTOpPHBIM 000pPYIOBAaHHEM M HarpeBaTEeIbLHBIMU NMPUOOPAMHU B COOTBETCTBUU C
napax, KOTOpBIC y4ar .
. MpaBWJIaMHd TEXHHKU Oe3omacHocTH. Habniodams WM onucvléams XAMUYCCKUN
LIKOJIBHUKOB KOMaHJHOW padoTe
5. U B3aUMOJENCTBHIO C ApYruMy| IKCICPUMEHT C TOMOIIBIO  PYCCKOTO (pogHOoro) s3bIKA W S3bIKA XUMUHU.
[Monyuenue ACTEMH Dopmynuposams  BBIBOABI 110  pe3yabTaTaM  MPOBEAEHHOTO  HKCIIEPUMEHTA.
YIJICKUCIIOTO Ta3a | Compyonuuams B Tiporiecce y4eOHOTO B3aUMOJICHCTBUSL TIPU pabOTe B rPyIINax
U3YYCHHUE €TO
CBONCTB
33 |18 YTieBoopoIsI YcTaHOBIIEHUE TOBEPUTENBHBIX| Xapaxmepuzoéams OCOOCHHOCTH COCTaBa M CBOMCTB OPTaHUYECKHUX
OTHOIICHUNA MEXIy YYUTEIEM U .
COCTUHEHUH.
ero YYCHUKAMH,
CIIOCOOCTBYIOIIMX HO3UTUBHOMY| Pasznuuams npeaelibHbIe U HEMPeAeIbHbIC YIIIEBOIOPOAbL. Haszvieams W 3anucvbléams
BOCTIPUSITHIO yaammmucs] GopMyibl (MOJISKYJISIPHBIE U CTPYKTYPHBIC) BOXHEUIINX  TIpeACTaBUTEINCH
TpeOOBaHUN W TMPOCKO yumTels, yriaeBopoponos. Habmoxars 3a XOZIOM XUMHUECKOTO HKCIEPUMEHTA, OMHICHIBATh
NPUBJIEYEHUIO WX BHHMAaHHUS K| €TO M JIeNaTh BHIBOABI HA OCHOBE HaOmoaeHnH. OUKCHPOBATh PE3yNIbTaThl
o0cyxaemMoin Ha ypOKe| SKCHEPUMEHTA C TOMOMLIBIO PYCCKOTO (pomHOTO) SI3BIKA, a TaKKe
nH()OpPMANNY, AaKTHBU3AIUU HX| c MIOMOIIIBIO
MO3HABAT. EeATeTbHOCTH XUMUYECKHX (HOpMyI U ypaBHEeHUH. JleMoHCTparuu. Mojenu MoJieKys MeTaHa, dTaHa,
STUJICHA U alleTHIIeHa. B3anMoaelicTBre aTrieHa ¢ GpOMHOIA BOJIOH U pacTBOPOM
TIepMaHraHaTa KaJusl.
34 |19 Kucnopocomepx Xapakmepuzoéamv  CIUPTBI  KaK  KHCIOPOCOACPIKAIIHEC OpTaHHYECKUC
amue COCTUHEHMUSI.
OpraHHYeCcKUe Knaccugpuyuposams CcuMpTHl MO YUCIY TUAPOKCUIBHBIX TPYII B HX MOJEKYNax.
COCIIMHEHUS Haszvieams TipencTaBUTENe OHO- M TPEXATOMHBIX CIIMPTOB M 3alKMCHIBATH WX

bopmynel. Xapakmepuzosamsb KapOOHOBBIE KUCIOTHI KaKk KHCJIOPOJCOep KaIie
oprannueckue coefuHeHus. Jlemoncrpanuu. OOnMe XUMUYECKHE CBOMCTBA KHUCIOT

Ha IpUMepe YKCYCHOM KucaoThl. KauecTBeHHas peakiyisi HA MHOTOaTOMHBIE CIIUPTHI




63

35 |20 KpemHnii u ero Hcnons3oBanue
Xapakmepuzoeams C UCTIOJIb30BAHUEM PYCCKOTO (POJHOIrO) S3bIKA W s3bIKA XUMHHU
COEIMHEHUS BOCIIUTATEIbHBIX BO3MOXKHOCTEH o
CTPOEHHE aTOMOB M KPUCTAIIOB, (PM3UYECKUE U XMMUYECKHE CBOMCTBA, MMOJy4YCHHE U
CoJZIepKaHus y4eOHOTO
OPUMEHEHHE KpeMHUs. Ycmauaenueéams NPUUMHHO-CIEICTBEHHBIE CBSI3U MEXAY
npeaMera gyepes noxoop . .
CTPOGHHEM  aToMa, BHJOM XHMHMYECKOH  CBSI3UM, TUIOM KpPUCTAJUIMYECKOH
COOTBETCTBYIOLIMX TEKCTOB JUIs . .
PEMIETKN KPEeMHUSI U ero (PU3NYECKMMHU U XUMHYECKUMH CBOMCTBaMH. Bwuinonnamoe
YTEeHUs, 3aJady JJis pelIeHus, n o
pacy€Tbl MO XUMHUYECKUM (QOpMylIaM M YPaBHEHHUSM pEaKIHi, MPOTEKAIOIUX C
NpOONIEMHBIX  CUTyallMd st .
y4yacTHME€M KpEMHHUs M €ro COeIMHEHMH. Xapakmepuzoeéamv ¢ WCIOJIb30BaHHEM
00CYXKIICHHS B KJ1acce
pycckoro (poAHOro) si3plka M sI3bIKa XUMHUHM COCTaB, (hpU3MUYECKHE M XHMHYECKUE
CBOICTBa, NIOJyUE€HUE U IPUMEHEHUE COETUHEHUN KpeMHus. Cpasnusams TNOKCUIbI
yraepoaa U KpeMmHus. Onucviéamb BaKHEUIIME TUIBI HPUPOJAHBIX COEITUHEHUN
KPEeMHHsI KaKk OCHOBHOrO »3neMeHTa Jutocdepsl. Jemoncrpamuu. Komexuus
«O0pa3upl MPUPOTHBIX COEIMHEHUMN KPEMHHUS». Komnexmus CTeKJIa,
KEepaMUKH, [IEMEHTA 1 U3/IeHid U3 HUX.. JIabopaTopHble ONBITHI. 40.
[Tponyckanue yriekuciaoro raza 4epe3 pacTBOp CUIIMKaTa HaTpuUs
36 |21 CunukatHas . Ilpumenenue Ha ypoke Xapakmepuzo6ams CUIMKATHYIO HMPOMBIIIJIEHHOCTh U €€ OCHOBHYIO NMPOJYKIIHUIO.
IpyNIoBoi paboThl WK .
HPOMBIIIIEHHOCTh Yemanaenueams — anamorum  MeXAy ~— pa3MYHBIMH  OTPAcisIMH  CHJIMKATHOM
paboTHI B apax, KOTOpbIE
y4aT MIKOJIbHUKOB npoMmsinuieHHOCTH  JlemoHcTpanmu.  Koutekiuss — OPOOYKUHMH — CHJIMKATHOW
KOMaHJTHOH paboTe u ux
. MPOMBIIIJICHHOCTH. BuneodparMeHThI
B3aUMO/ICHCTBHIO
u cnaipl «[Ipon3BOACTBO CTEKNIA M IEMEHTa»
37 | 22 [Tomyyenne [TpumeHnenne Ha ypoke Onucviamb  HAXOXKJIEHUE  HEMETAUIOB B IpUpone.  Xapakmepusoeambv
HEMETaJJIOB IpynmoBoi  paboThl WY (GpakIMOHHYIO TIEPEroHKY JKHAKOTO BO3JyXa KaK COBOKYITHOCTb

paboThl B Mapax, KOTOpble (PU3NYECKUX MPOLECCOB. ApeyMenmuposams OTHECEHUE TMPOLECCOB  MOITY4EHUs
ydar IIIKOJIbHUKOB| aKTUBHBIX HEMETaJJIOB K OKHUCIUTEIBHO- BOCCTAaHOBUTEIbHBIM

KOMaHAHON pabote y nponeccaM. Jemoncrpanun. Komnexkuus «IIpupogHble COeIUHEHUS HEMETALIOBY.
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B3auMOJIeiicTBUIO ¢ Ipyrumy| Buneopparmentsl u cnaiiapl  «®DpakinuoHHAs MEPEroHKa KHUAKOTO  BO3AyXay.
JIETbMU Buneodparments! u cnaiinel «Iloaydenue Bogopoaa, KUCIOpoAa |
raJoreHoB
AIIEKTPOIUTUIECKUM CITIOCOOOM)
38 |23 [Tonyyenue [Tpumenenue Ha Ypoke| Xapaxmepuzoeams XUMU3M, CHIPBE, allllapaTypy U HAyUHbIE IPUHIUIIBI TPOU3BOICTBA
BOKHEHIIINX rpynnoBoil  paboThl WM cepHOM KUCIOThl. CpasHusamo MPOU3BOJICTBO CEPHOM KUCIOTHI u
XUMHUYECKUX paboTel B Mapax, KOTOpbIE MPOU3BOACTBO amMmuaka. JlemoncTpanmu. Mojenu annaparoB Ajis IPOU3BOACTBA
COEIMHEHUI y4ar IKOJIbHUKOB| CEPHOU KUCIOThI. MOI€JIb KUIIALIETO c10sl. MOo/1esib KOJIOHHBI CHHTE3a aMMHUAKA.
HEMETaJJIOB KOMaH/IHOH pabote 1 Bugeodparments! u ciaiinbl « Ipou3BoaCcTBO cepHON KHCIOTBI». BuaeodparmeHTb
B3aMMOJICHCTBUIO ¢ Apyrumu| U crnaiinsl «[Ipon3BoacTBo ammuakay. Komnekius «CrIpb€ IS MOTYYEHUS CEPHOI
JeTbMU KHCIIOTBD»
39 |24 O6061enue no IIpoooumsb OLIEHKY COOCTBEHHBIX JOCTHXXEHMH B YCBOCHUHU TeMbl. Koppexmuposamb
Tene [Ipumenenue Ha ypoke
UHTEPAKTHBHBIX (OPM CBOM 3HaHMs B COOTBETCTBUM C IUIAHUPYEMBIM pe3ynabTaTtoM. [llonyuamy)
«Hemeramibl U uX | pabOTHI yyaluxcs:
XMMUYECKYI0 HHpOpMaAMi U3 Pa3IMUHBIX UCTOYHHMKOB. [Ipedcmasnsimo
COE/IMHEHUS» WUHTEJUIEKTYaJIbHBIX UTP,
CTUMYJIUPYIOIIUX nHpopmanmto o teme «Hemeramney B Buae TabiHIl, CXeM, OMOPHOTO KOHCIEKTA, B
MO03HABaTENIbH
Yio TOM uHcie ¢ npumeHenueM cpencts KT
MOTHUBAIMIO IIKOJILHUKOB
40 25 | Konmponvhas
paboma 2 1o Teme
«Hewmeramel u ux
COEIMHEHUS»

MeTtajuibl M HX coequHeHust (16 u)




65

41

Oo61mas
XapaKTePUCTH

Ka MCTaJIlIOB

42

XUMHYECKHE

CBOMCTBA
METAJUIOB

VcranoBneHue
JIOBEPHUTEIIbHBIX
OTHOIIIEHUU MEXIY
YUUTENIEM U €r0 YUYCHUKAMU,
CIOCOOCTBYIOIINUX

MO3UTUBHOMY BOCIIPHUSTHIO
ydaluMucs TpeOOBaHUN U
pocsO YUUTETI,
MPUBJICYCHUIO UX BHUMAHUS
K 00CyXJaeMoil Ha ypoke
nH(OpMAaNUY, aKTHBU3AIUN

ux O3HaBaTEIbLHON

ACATCIIBHOCTHU

O0wscHAMb, YTO TAKOE METAJLIEI.

Xapakmepuzoeambs XUMUYECKUE DJIEMEHTHI-METAUIBI MO WX TMOJIOKEHUIO B IMEPUOJIUYECKOU
cucreme JI. WN. MenneneeBa. [lpocnozuposams CBOMCTBA HE3HAKOMBIX METAJIOB IO
MOJIOKEHHUIO B IEPUOJUYECKON cUcTeME XUMHYecKuX 3iaeMeHToB . 1. Menpaeneena.
Yemanasnueams  TPUYUHHO-CIICACTBEHHBIC CBS3M  MEXKIY CTPOCHHEM aToMa, BHIAOM
XUMUYECKOHN CBSA3U U THUIIOM KPUCTAIUIMYECKON PEMIETKH y METaUIOB — TMPOCTHIX

BELIECTB U UX COeUHEHUI

ObvscHamb, 4TO TaKOE PsAJl aKTHBHOCTH METALIOB. [lpumensimv €ro IS XapaKTePUCTUKH
XUMHYECKHX CBOWMCTB MPOCTHIX BEIIECTB-METALIOB. Q606uams CUCTEMY XUMHUYECKUX CBOWCTB
METaJUIOB KaK «BOCCTAHOBHUTEINbHBIE CBOWCTBa». Cocmasnams MOJEKYISPHbIE YpaBHEHUS
peakuui, XapaKTepU3yIOIIMX XUMHYECKHE CBOMCTBAa METAaUIOB B CBeTe YYeHHs 00
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX IMpPOLIECCAX, A PEAKUUH C YYaCTHEM DIEKTPOIUTOB,
MPEACTABIATH TAK)KE U B MOHHOM BUe. Habnooams U onucvléams PEaKud MKy BEIIECTBAMHU
C TIOMOIIIbI0 PYCCKOTO (POJHOTO) SI3bIKA U S3bIKAa XUMUHU. CaMOCTOSITEIHFHO 1POB0OUMb ONBITHI,
MOATBEPKIAIONINE XUMHUYECKHE CBOWCTBA METAJIOB, C COONIOJIGHHEM TpaBUI TEXHUKHY|
0e3omacHocT. JlemoHcTpanuu. B3aumonelcTBue HATpus, JUTHS W KajiblMsl C BOJOM.
l'openne Hatpus, U JKele3a B Benblmka TepMHTHOM — cMmecH.

MAarHus KHCIIOPO/JIC.

B3anmMopeiicTBre cMecH MOPOIIKOB CEPhI U JKEIe3a, IUHKAa U CEpBl. B3anmopeincTeue

IIOMUHHS C KHMCIIOTaMH, LIEJI0YaMU U BOJIOH. B3aummonelcTBue XKeje3a U MEIU C XJIOpOM.
B3anmozneincrteue MeauM ¢ KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KHUCIOTOH
(pa36aBieHHON U KOHIICHTpUPOBaHHOM ). JlabopaTopHblii onbIT. 41. B3aumoperictue

xKenes3a ¢ pactBopoM cyibdara meau(1l)
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44

Oo61mas
XapaKTePUCT
HhKa

9JICMCHTOB

IA- rpyrib

45—
46

45

Oo6mmas

XapaKTePUCTH
ka llA-

TpYIIbI

YcraHoBneHue
JIOBEPHUTENBHBIX OTHOIICHUN
MEXIy VYYUTEIEM U  €ro
YUCHUKAMH,
CIOCOOCTBYIOIINX
MO3UTUBHOMY  BOCHPUSTHIO
y4JaluMucs TpeOoBaHMN U
pochO YUUTEIIA,
MPUBJICYCHUIO WX BHUMAaHUS
K OOCYXIaeMOH Ha YpOKe
uHbOpMAlNY, aKTHBH3AINY]
ux NI03HABATEIbHOM
JeSTEeITbHOCTH

ObvscHams STUMOJIOTHIO Ha3BaHUSl TPYIIBl «IEJIOYHbIE MeETauiby. /lasams 0oO0UIyIO
XapaKTePUCTHKY IIEIOYHbIM MeETajllaM [0 HUX IIOJIOKEHUI0 B MEPUOAMYECKON CHUcCTeMe
xumudeckux snemeHtoB [. WM. MenneneeBa. Xapaxkmepuzoéams CTpoeHUE, (QU3MUYECKUE U
XAMHYECKHE CBOMCTBA  INETOYHBIX  METAJLIOB B CBETE 00111er0, 0COOEHHOI0 U
enunnyHoro. IlpenckaspiBaTh (u3MYecKre M XMMHUYECKHE CBOMCTBA OKCHIOB U THUAPOKCH]IOB
IIETIOYHBIX METAJUIOB HAa OCHOBE HX COCTaBa M CTPOCHUS M MOJTBEPXkAATh IMPOTHO3BI
YPaBHEHUSIMU COOTBETCTBYIOIIMX peakuui. [IpoBoauTh pacuérsl 1o XuMU4eckuM (opmyiam u
YPaBHCHUAM peaKHHﬁ, MNPpOTCKAOMMNX C Y4YaCTUEM HICIIOYHBIX MCTAIJIOB U UX COGI[I/IHCHI/IfI.

HCMOHCTpaI_II/IH. OKpaCKa IINTaMCHH COCAMHCHUAMMU IICI0OYHBIX MCTAJIJIOB

Ob6vacHame TUMOJIOTUIO Ha3BaHUs IPYIIIBI «ILEJI0YHO3EMENIBHBIE METAILIBIY.
Jlasamy 001IyI0 xapakTepucTuKy Metauiam [IA-rpymnbl (1e109H03eMEeNIbHBIM  METaJlIam)
[0 UX IOJIOKEHHUIO B IEPUOJIUYECKON CUCTEME  XMMMYECKHX 23JyieMeHTOB /[[. U.
MenneneeBa. Xapakmepuzoeams CTpoeHUE, U3NUECKUE U XUMHUYECKHE CBONCTBA
IEJI0YHO3EMENIbHBIX METaNIOB B CBETe OOIIEro, 0COOEHHOT0 U eIUHUYHOTO. [Ipedckaszvieans
¢u3nueckue M XHMHUYECKHE CBOMCTBA OKCHIOB M TMAPOKCUIOB MeTauioB IIA-rpynmel Ha
OCHOBE UX COCTaBa U CTPOEHUS U NoOmeep#coams TPOrHO3bl YpaBHEHUSIMHU
OTBETCTBYIOIIUX peakuuit. [Ipoeooums pacuérel IO XUMUYECKUM  (QOopMyTIamMu
YPaBHEHUAM  PEAKUUH, IPOTEKAIIUX C  Y4YaCTHEM LIEIOYHO3EMEIbHBIX METAIIIOB U
nx coequHenni JJemoncTpanmn. Okpacka INIAMEHH COEIMHEHUSMU I1IETT0OYHO3EMENBHBIX

MeTasuioB. ["amenue uzBect Boaoil. JlabopaTopHsbIit omeIT. 42. [Tonyuenne

HM3BECTKOBOM BOJIbI 1 OIIBITHI C HEH.
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47 |6 XKéctkocTh [lpuBneuenrie  BHUMaHUS | OObsACHAMb TIOHATHE <OKECTKOCTD BOJBIY. Pasiuuams BpEMEHHYIO H TOCTOSIHHYIO KECTKOCTh
BOJIBI K IIKOJIbHUKOB K | BonbL/Ipednacams ciocoObl yCTpaHEHUs )KECTKOCTH BOJBIL. [Iposooumsb, Habnooams W
CIOCOOBI e LEHHOCTHOMY aCTeKTy | onucvieams XUMHYECKUN SKCIEPUMEHT c COOJIIOIEHHEM MTPABUIITEXHUKH
yCTpaHEeHUs u3ydyaeMbIX ~Ha  ypokax | 6ezomacHoctu JlemoncTpauuu. [Tomyuenue xECTKON BOAbI B3aUMOJICHCTBUEM YTICKUCIOTO C
SIBJICHHW, OpTraHW3allisl WX | U3BECTKOBOM BOJIOW. Y CTpaHEHHE BPEMEHHOM JKECTKOCTH KUIISTYUCHHEM U TOOABICHUEM COJIBI.
paboThl C moiy4aeMoW Ha | YCTpaHEHUE IMOCTOSHHOM — KECTKOCTH  Jo0aBiieHueM  cojbl. IOHUTBI M IPUHIIAT UX
YpOKE COIMaJIbHO 3HaYMMOM | JeHCTBUS (BUAEO(parMeHT)
nHpopManuen
48 |7 Ipaxmuueckas | IlpumeHeHue Ha ypoke| l[lonyuams, cobupame W pacnosHasamv YTIAEKUCHBbIA Ta3. Obpawamvbcsa ¢ 1a00OPaATOPHBIM
paboma 6. IpYMIOBOH  paboThl MM 000pYyJIOBaHUEM W HAarpeBaTeIbHBIMU MPHUOOpPAaMH B COOTBETCTBHHM C IPAaBHJIAMH TEXHUKHU
paboThl B TMapax, KOTOPbIC
XKécrkocTh 6e3onacHocTH. Habniodames M onucvléams XAUMHUUECKUN SKCIIEPUMEHT C TOMOIIBIO PYyCCKOTO
y4daT IIKOJIHHUKOB
BOJIBI U KOMAHTHOM pabote n (POAHOTO) SI3BIKA M SI3bIKA XUMHUU. DOpMyauposams BBIBOJABI MO Pe3yibTaTaM MPOBEAEHHOTO
CIoco0bI ¢ B3aNMOJICHCTBHIO € JIDYTUMH sycniepumenta. CompyOnuuams B TPOLECCE  YUeOGHOro  B3aMMOJEHCTBHS NP paGoTe B
JIeTbMU
yCTpaHEeHUs rpynmax.
49 |8 Amomuaniiu | Mcnonb3oBaHue Xapaxmepuzoeams aMOMUHHIA 1O €ro TOJIOKEHUI0 B NEPUOIUYECKOU cUcTeMe
€r0 COCMHEHHSI| BOCITUTATEIbHBIX XUMHAYECKHX anementoB J[. W. MengeneeBa. Onucviéams cTpoeHHE, (U3NYECKHE U
BO3MOXKHOCTEH COJIepKaHUs| XUMHUYECKHUE CBOICTBAa QIIOMHUHUS, IOATBEPXKAAass HUX COOTBETCTBYIOIIUMH YpPAaBHEHHSIMHU
yuyeObHOro rmnpenmera depes peakuuil. O0vacHAmb TBOUCTBEHHBIH XapaKTep XUMHMUYECKHMX CBOWCTB OKCHJA M THJIPOKCHAA
mo00p  COOTBETCTBYIONINX| aMOMUHUS. KoHKpemuszupogams DIEKTPOJIUTHUECKOE TMOJNydeHHE METAJUIOB OIHMCAHHEM
TEKCTOB IS YTCHWs, 3ajadl MPOM3BOJICTBA AIOMHUHUS. Ycmanaenueams 3aBUCUMOCTh 00JIacTel MPUMEHEHUS aTFOMHHUS
JUI pelleHusi, NpoOJEeMHBIX| ero CIUIAaBOB OT CBOMCTB 3THX BeIECTB. [Ipogooums  pacu€Tbl MO  XUMHYECKHM
CUTyalui Juis oOCyXJeHus B popMylaM U YpaBHEHUSM pEaKLUUl, MPOTEKAIOIUX C YYaCTHEM aJTIOMUHHS M €0 COeANHEHUIN
KJiacce demoncTpauuu. Komnekius nmpupoaHbIX coenuHeHni amoMuaus. [lomydenue amdoTepHOTro
THIIPOKCHUIA ATFOMUHUS M UCCIICIOBAHKE €r0 CBONCTB
50— 9-10| XKeneso u ero Hcnonb3oBanue Xapaxmepuzoéams NOJIOKEHUE KeJle3a B IEPUOANYECKON CUCTEME XMMUYECKHUX 3J1EMEHTOB /1.
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o1 COEIMHEHUS BOCITUTATEIbHBIX N. MenneneeBa U 0COOEHHOCTHM CTpOoeHHUs aToma kene3a. Onucvieamsb (GuU3NYECKUE U
BO3MOKHOCTEH COJIep>KaHUs| XMMUYECKUE CBOMCTBA JK€Jl€3a, NOATBEPKAas  HMX  COOTBETCTBYIOIIMMH  YpaBHEHUSIMU
o o 2+ 3+
yuyeOHOro mpeamera depes| peakuuid. O0vsacHsamb HATMIHNE BYX TCHETUYSCKUX PSAIOB coeMHeHuH xkene3a Fe™ u Fe™ .
moxdop  COOTBETCTBYIOWIUX| Ycmarnasnueams 3aBUCUMOCTh 00IacTell MPUMEHEHUS JKeJie3a U €ro CIUIABOB OT CBOWMCTB ITHX
TEKCTOB JJIsl YTEHUS, 3ajady| BewecTB. [Iposooums pacu€Thl MO XUMHUYECKHMM GopMyllaM U YpaBHEHHUSIM peakiuii,
JUIS pellieHus, MPOOJIEMHBIX| MPOTEKAIIINX C YYacTHUEM JKeje3a M ero CoeAMHEeHUu. Habarodams W onucvléams pPEaKIUH
CUTYaIHi JUIsi 00CYXACHUS B MEX/Yy BEIIECTBAMHU C MTOMOIIBIO PYCCKOTro (POJIHOTO) sI3bIKa M si3bIka Xumuu JlabopaTopHsbie
KJ1acce onbITbl. 43. Ilonyuenue rugpoxcunos sxenesa(ll) m (III). 44. KauecTBeHHBIE peakuuu Ha
KaTUOHBI XKele3a
52 | 11 | Ilpaxmuueckas | IlpumeHeHME Ha YpOKe| DKCHEPUMEHTAIbHO  UCCIe008amb  CBOMCTBA METAJUIOB W WX COCAMHEHUN, peIIaTh)
padoma 1. IPYNNoOBOH  PaboTBl MMl i cnenymentanbubie 3a1a4i 10 Teme «MeTamby. PaGomams ¢ 11a60PaTOPHBIM
Pertieaue paboThl B Mapax, KOTOPHIE
o00opy/ioBaHNEM Y HarpeBaTelbHBIMU TIpHOOpaMu B COOTBETCTBUU C
BHEBIX KOMaHIHOU pabore " mpaBUIIaMU TEXHUKHA Oes3onacHocTH. Habniooams CBOMCTBA METAIIOB U UX COEIUHEHU.
3a71a4 10 TEME B3aHMO,Z[eI>'ICTBI/IIO C ApyrumMu .
Onucvieams ~ XUMHYECKUH  DKCIEPUMEHT C IOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U S3BIKA|
«MeTamib» ACTEMH
xumun. opmyaupoeams BBIBOABI IO PE3YJIbTATaM IIPOBEIEHHOIO IKCIIEPUMEHTA.
53 |12 | Koppo3us Hcnonb3oBanue ObvscHamb IOHATHE «KOPPO3HsI». Paziuuams XUMHUYECKYI0 U 3IEKTPOXUMHUYECKYIO
METaJIOB U BOCIIUTATEIbHBIX Koppo3uto.Aniocmpuposams npuMepaMy  MOHSTHS «KOPPO3USI», «<XUMHUUYECKast
CIIOCOOBI BO3MOKHOCTEH KOPPO3US», «IIIEKTPOXUMUYECKaAs KOPpo3usi». Xapakmepuzoeams CIOCOObI 3aIUTHI

3aIIUTHI OT HEé

coJiep>KaHusl y4eOHOro
mpeaMeTa uepe3 moaoop
NpOOJIEMHBIX CUTyalui

TUTs1 OOCYKJIEHHUSI B KJIacce.

MeTtauioB  oT koppo3uu Jlemoncrpamum. Kosmiekuuss «XHUMHUYECKHE HCTOYHUKU TOKay.
Pe3ynbpraThl MIATENBHOTO JKCHEPUMEHTA [0 M3YYEHHUIO KOPPO3UU CTAIbHBIX H3JEIIHA B

3aBUCHMMOCTH OT yCJIOBI/Iﬁ mpoucccoB
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54— 13- | Meraisl B [IpuBneuenune BHUMaHUsl| Knaccuguyuposams HOpMbIIPUPOIHBIX — COCAMHEHUH METaJUIOB. Xapakmepu3osams 0OLIHeE
> |14 IIPUPOJE. HIKOJbHUKOB K IEHHOCTHOMY| CIIOCOOBI IOJIy4EHHMs] METAJUIOB: MUPO-, THUAPO- U 3JIEKTpOMeTaLTypruto. Kounkpemusuposamo
[TonsTtue o aclieKTy  HM3yYaeMbIX  Ha CIIOCOObI TOMYYEHHUS METAUIOB NpUMEpaMd M YpPaBHEHUSMH pEAaKUUH C COCTABJICHUEM
METAJUIYpruM | YPOKax SIBJICHUH,| 3JIEKTPOHHOro OanaHca. Onucviéams [TOMEHHBIA INPOLIECC M IEKTPOJIUTUYECKOE IMOTYYEHHE
opraHuzanus ux paboTel ¢| MeTaIOB. Pazruyams YEpHblE W LBETHbIE METAUIbl, YYyTyH U cTajdb JleMOHCTpamuu.
noigyyaemMoil  Ha  ypoke BoccranoBnenue menu u3 oxkcuaa menu(Il) Bogoponom. BungeodparmeHTsl U craiiibl
COLMAIIBHO 3HaunMon| «IIpon3BoacTeBo YyyryHa u craimmy». Bugeodparmentst u cnaiasl «3nenus uz
nHpopmanuen YyTr'yHa U CTAIINY. BuneodparmeHnTsl u cnaiipl «IIpon3BOACTBO AMFOMUHUS»
56 | 15 | Ob6oOmenue [IpumeHeHue Ha ypoke 1Iposooums O1IEHKY COOCTBEHHBIX JIOCTHKEHUN B YCBOCHUH TeMbl.Koppekmupoéamb  CBOH
3HAHUU 11O MHTEPaKTUBHBIX (hopM, 3HaHUA B COOTBETCTBUM C INIAHUPYEMBIM PE3YyIbTaTOM. [lonyuams ~ XUMUYECKYIO
TeMe CTUMYJIUPYIOLINX WHPOPMAIIH 13 pPa3MYHBIX ~ MCTOYHUKOB. [Ipedcmasnams  WHOOPMAIMIO 1O  TEMeE
«Mertamb IT03HABATEJIbHYIO «Mertannel» B BUJE TaONMIl, CXEM, OINOPHOIO KOHCIEKTa, B TOM YHCJIE C IMPUMEHEHUEM|
MOTHBALIMIO IKOJIbHUKOB cpencts UKT
57 | 16 | Konmponvuas
pabom 3 1o
TEME
«Metains»

XuMus 1 okpy:kawmas cpeaa (2 4)

58 |1 XUMUYECKUI Humeepuposams cBenenusi 1mo (u3MIecKor reorpaduu B 3HAHUS O XUMUUYECKOW OpraHU3aIuN
COCTAE [IpuBneueHne BHUMAaHUS
IIKOJIBHUKOB K [IEHHOCTHOMY| TUTAHETBL. Xapakmepu3z08ams XAMHUUYECKHH COCTaB TEOJOTHYECKHX 000J0UYeK 3eMIIH.
IUTAHETHI 3eMJIA | aCIeKTy M3y4aeMbIX Ha .
. Pa3znuuams Munepaisl u TopHble mopoasl leMoncTtpanun. BugeodbparMeHTsl W Claiabl
ypOKax sIBJICHUH,
OpraHu3alus ux paboThl ¢ N .
. «Ctpoenne 3emum U €€ XUMHUYECKHH cocTaB». KoJuIeKnus MHUHEpPaJIOB W TOPHBIX TMOPOI.
MOJIy4aeMOi Ha ypoKe
COIMAJIbHO 3HAYMMOM Komnekuus «Pynel meramioBy».JladopaTopHblii onbIT. 45. 3yuenue rpanuta
nHpopmanuen
99 |2 Oxpana [IpuBneyenne BHUMaHUSA Xapakmepuzoeamb ~ UCTOYHUKM  XHMHUYECKOTO  3arps3HEHUS]  OKPY’KAIOIIEW  CPEMbI.
OKpY’Karolle | HIKOJIbHUKOB K LIEHHOCTHOMY

ACIICKTY U3Yy4YaCMbIX Ha
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Cpeabl OT
XHMHNYCCKOI'O

3arpsI3HCHUS

YpOKax SIBJICHUH,
opraHu3anys ux paboTsl ¢
II0JTy4aeMoil Ha ypoke
COLMAJIBHO 3HAYMMOMN
uHpopmanuen

Onucvlgams TII00ANBHBIE  HKOJOTHUYECKUE npoOJeMbl, CBSA3aHHBIE C XUMHUYECKUM
3arpsA3HEHUEM.
Ilpeonazamyo IIyTH MHUHUMU3ALIA BO3JICHCTBUSL XMMHYECKOIO 3arps3HEHUS HA

OKpYyXarlIyto cpeny. /lpugooums NpUMEpPbl MEXIYHAPOJIHOTO COTPYIHUYECTBA B 00JacTH
OXpaHbl  OKpYXawIled  cpelbl OT  XHMHYECKOro 3arps3HeHus JleMoHcTpamum,

BuneodparmenTsr u cnaiasl «I mobanbHble 9KOJIOTMYECKUE MTPOOTIEMBI

O000meHne 3HAHNT 10 XHMHH 32 KYPC OCHOBHOIi IIK0JIbL. [10IT0TOBKa K 0CHOBHOMY rocyaapcTBeHHOMY 3k3ameny OI'9) (7 1)

60 1 Bemectsa
61 2 XUMHAYECKHE
peaxum

[Ipumenenue Ha YypOKe

UHTEPAKTUBHBIX bopm
paboThI yUaIIuXCA:
HMHTEJUIEKTYaJIbHBIX urp,
CTUMYJTHPYIOIINX
MI03HABaTEIbHYIO

MOTHUBAIINIO IIKOJIbHUKOB

Ilpeocmasnsamo uHGopManuio 1o Teme «llepuoardeckuii 3aKOH M MEPUOAMYECKAsT CUCTEMA
JI. 1. MenneneeBa B CBeTe TCOPUU CTPOCHHUS aToMa» B BHJE TaOJIMI], CXEM, OIOPHOTO
KOHCIIEKTa, B TOM uuciie ¢ npumeHennem cpencts UKT.Bvinonnsames TecToBbIE 3aJaHUS 110

TEMCE.

IIpeocmasnsams uHGOPMALINIO TI0 TeMe «BUJIbI XMMHYECKOM CBSI3U U TUTIBI KPUCTATUTMUECKUX
pemérok. B3auMOCBsI3p CTpOEHHUS M CBOWCTB BEIIECTB» B BHJE TaONHII, CXEM, OIOPHOTO

KOHCIICKTA, B TOM YHUCJIC C TPUMCHCHUCM CPCICTB HKT.

Ilpeocmasnsams wHpopmarnuio mno Tteme «Kiaccupukanus XUMHUECKHX PEaKIui 10
pa3IUYHBIM TpU3HAKaM» B BHUJAE TaOJHI], CXEM, OIMOPHOTO0 KOHCIIEKTa, B TOM YHCIE C
npumeneHneM cpenctB UKT. Buinoansams TecTOBBIE 3alaHus IO TeMe. Xapaxkmepuzoeamb
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUU, OKUCIUTEIb U  BOCCTAHOBUTEID.
Omauuames OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIE PEAKIIMM OT Peakiuil oOMeHa. 3anucvieamo
YpaBHEHHSI  OKHUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKITU c TIOMOIIIBIO

METOZAa 3JICKTPOHHOT'O Oananca.
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62

63

OCHOBEI
HEOpPraHNYECK

O XUMHUHU

64

IToBTOpEHME
1 00001IeHNe
10 TEME.
IloxroroBka
K
KOHTPOJIBHON

pabore

[IpumeneHue  Ha ypoke

MHTEPaKTUBHBIX bopm
paboThI yUaIIUXCS:
HMHTEJUIEKTYaJIbHBIX urp,
CTUMYJIHPYIOIIIX
M03HABATEIBHYIO

MOTUBALIMIO IIKOJIbHUKOB

Xapaz<mepu306amb O6HII/IG, 0COOCHHBIE U HHIUWBUIYAJIbHBIC CBOMCTBaA KHCJIOT, OCHOBaHUI H
COJIell B CBETE TEOpHUU BHGKTpOHHTquCKOﬁ Jucconranuu. ApeyMeHmupoeamb BO3MO>XHOCTb

IIPOTEKAaHUA  XHMUYECKUX  peakuMid B pacTBOpax  JJEKTPOJIUTAX  HCXOAd U3

ycnoBuit. Knaccuguyuposeams HEOPraHMYECKUE BEIIECTBA 10 COCTABY U CBOMCTBaM./Ipusooumuw
MIPUMEPBI

HpeﬂCTaBHTeHeﬁ KOHKPETHBIX KJIaCCOB U I'PYIIIT HCOPraHUM4CCKUX BCIICCTB

Buinonnams TecThl M yHpaKHEHUS, pewiams 3aladd 1o TeMe. [Iposooums OLEHKY
COOCTBEHHBIX JIOCTHKEHUHN B YCBOCHUH TeMbl. Koppekmuposamb CBOM  3HAHHS BCOOTBETCTBUUC

IIaHUPYCMBIM PE3YyJIbTaTOM

65

Konmponvnas
paboma 4
(uTorosas 1o
Kypcy
OCHOBHOM
IIKOJIBI)

66

Amnanus
KOHTPOJIBHON
paboTHI.
[TonBenenue
WUTOTOB rojia

67

68

Pe3epBHoOe
BpemMsl
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