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IlosicHuTeILHAS 3aMUCKA

PaGouasi nporpaMma y4eGHOro npeaMeTa XuMHs pa3padoTaHa Ha OCHOBE:

- ®enepalIbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIbHOIO CTaHAAPTa OCHOBHOTO 00Iero oopasoBanus (pruka3 MunucrepcTsa 00pa3oBaHus U HAYKU
Poccuiickoit ®enepanuu ot 17 nexadpst 2010 roga Ne 1897, ¢ usmMenenusmn);

- Ilpumepnoit ocnosenoit 06pazoeamenbHoll RPOZPAMMBL OCHOBHO20 00w €20 00pazosanus, 0000pentnoit DedepanvHvim yUeOHO-MemOOUUeCKUM
00veouHnenuem no oouiemy oopazosanuto (npomokon 3aceoanus om 8 anpens 2015 2. Ne 1/15);

- Ocnoenoii oopazosamenvroii npozpammet MOY COIII x.Byproeckuit na 2021 | 2022;

- TaOpuensa O. C. Xumus. 9 xiace : yued. g oomeoopasosart. opranusanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.:
[Ipocsemenue, 2019.

- Yyebnoro miana MOY COUI x.bypxosckuii Ha 2021/ 2022 y4eOHBbIi roa

ean:
- OCBOCHHE BO)KHEUININX 3HAHUM 00 OCHOBHBIX MOHATHAX M 3aKOHAX XUMHH, XUMHYECKOW CUMBOJIHKE;

- OBJIICHHE YMEHUSIMH HAOII0AaTh XUMUYECKHE SIBIICHUS, TPOBOJAUTH XUMHUECKUN SKCIIEPUMEHT, TPOU3BOIUTH PAcYeThl HA OCHOBE XUMUYECKUX
dbopMya  BEIIECTB M YpaBHECHUN XMMHUYECKUX PEAKITUI;

- Pa3BUTHUC II03HABATCJIBbHBIX HWHTCPCCOB MW HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEN B nmponecce IMNpoBCACHUA XHUMUUYCCKOIO OSKCIICPpHUMCHTA,
CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$I 3HaHWH B COOTBETCTBHUU C BO3HHKAOIIUMM KHU3HCHHBIMU HOTpe6HOCT${MI/I;

- BOCIIMTAHUE OTHOIIEHUs K XMMHMU KaK K OJHOMY U3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSA M IEMEHTY OOIIeYeI0BEYEeCKOMN
KYJBTYpBHI,

- MPUMEHEHHE TMOJYYCHHBIX 3HAHUM W yYMEHUH Ui 0€30MacHOro MCIHOJB30BaHUS BEIIECTB U MAaTEPHUATIOB B OBITY, CEIBCKOM XO3SIMICTBE U Ha
MIPOM3BOJICTBE, PEIICHUS MPAKTHUYECKUX 3aJady B IMOBCEAHEBHON KHU3HU, MPEIYNPEKICHHS SBICHUIN, HAHOCAIIMX Bpel 3J0POBBIO YEIOBEKa U
OKpY’Karolen cpene.

3agauu:

- (I)OpMI/IpOBaHI/Ie Yy ydamuxcs 3HAaHUH OCHOB HAayKu — BaKHEUIITNX (I)aKTOB, HOHHTHﬁ, 3aKOHOB H Teopnﬁ, XUMHUYCCKOTO A3bIKa, NOCTYITHBIX
O606H.[CHHﬁ U HOHATHM O IMPpUHOUITIAX XUMHUYCCKOTO ITPOU3BOACTBA,
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- pa3sBUTHUC yMCHI/IfI pa60TaTB C BCIICCTBAMHM, BBIIIOJIHATDH HECJIOKHBIA XUMHUUYCCKUN OKCIICPUMCHT, CO6JHOI[aTB IpaBrJjia TCXHUKU 6630HaCHOCTI/I,
IrpaMOTHO NPUMCHATH XUMHUUYCCKUC 3HAHUA B OGH.[CHI/II/I C HpHpOI[OfI;

- PacKphITHE POJIM XUMHH B PEUICHUH II00aJBHBIX TPOOIEM YeIOBEUECTBA;

- Pa3BUTHUC JIMYHOCTU y4aAIIUXCA, Q)OpMHpOBaHI/Ie Y HUX TYMAHUCTUYCCKOT'O OTHOIICHHA U SKOJIOTUYCCKHU uenecooGpa3H0r0 IOBCICHHUS B 6I>ITy nB

TPYOBOM JESATEIBHOCTH.

KosmuecTBo yueOHbIX yacoB: 68 yacoB (2 yaca B HEJIEIIO),
B TOM YHCJIE
KOHTpPOJIbHBIX — 4

MPaKTUYECKUX - /

@ opMbI HTOTOBOI aTTEeCTAUMU: YK3aMeH (TI0 BBIOOPY)
B ocHOBY Kypca MOJI0KEHBI CIICAYIONIHE HIEH:

MaTepHUaIbHOE EMHCTBO U B3aUMOCBSI3b 0OBEKTOB U SIBJICHUN IPUPOIBI;

BeIyliass poJib TEOPETUYECKUX 3HAHUM /s OOBSCHEHHUS U MPOTHO3UPOBAHUS XUMHYECKHX SBJICHUH, OLIGHKHM HUX HPaKTUYECKOI
3HAYUMOCTH;

B3aMMOCBSI3b KaYECTBEHHON M KOJMYECTBEHHON CTOPOH XUMUYECKUX 0OBbEKTOB MaTEepUAILHOTO MUPA;

pa3BUTHE XUMHMYECKON HAyKH M TMPOU3BOJCTBO XMMHUYECKHX BELIECCTB M MATEpUajOB Uil YIOBJIETBOPEHHUS HACYIIHBIX HOTpeOHOCTEH
YeloBeKa U 00IIeCcTBa, pelIeHus TTI00aIbHBIX TPOOIEM COBPEMEHHOCTH;

ICHCTUYCCKaA CBA3b MCKAY BEIICCTBAMMU.

Ot HICH PCATIU3YIOTCA B KYpPCC XUMUHU OCHOBHOM IITKOJIBI HYTGM AOCTUIKCHUSA CIICAYHOIIUX I[EJIEﬁ:

* @opmuposanue y ydanuxcs 1eJIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

* Pazeumue 103HABaTEIIbHBIX HHTCPCCOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH ydqamuxcsa B IIPOLECCE HU3YUCHUA XHMHYECKOM

HAaYKHU U e€ BKJIaJa B COBpeMeHHHﬁ Hay‘{HO-TeXHI/I‘{eCKI/Iﬁ Iporpecce; (bOpMPIpOBaHI/Ie Ba)KHEUIIIHX JIOTUYECKUX OHepaI_lI/II‘/’I MBIIIJICHUA (aHaHH3, CHHTC3,
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00o01enne, KOHKpEeTU3alus, CpaBHEHHE U JIp.) B IpoIlecce MO3HAHUS CUCTEMbl BaKHEHIIWX MOHATHH, 3aKOHOB M TEOPHI O COCTaBe, CTPOCHUH,
CBOMCTBaX ¥ NPUMEHEHUN XUMUYECKHUX BEIIECTB.

* Bocnumanue y0e:x1€HHOCTH B TOM, YTO MPUMEHEHHE IMMOJIyYCHHBIX 3HaHUH M YMEHUU MO0 XHUMHHU SBISETCS OOBEKTHBHOW HEOOXOIMMOCTHIO
115t 6e301acHOM paboThI C BEIIECTBAMH M MaTepHajiaMH B OBITY M Ha TIPOM3BO/ICTBE.

* IIpoekmupoeanue u peanusayua BHIITYCKHUKAMU OCHOBHOM IIKOJIBI JIMYHOW OOpa30BaTEeNbHOM TPAaeKTOpPUH: BBIOOp Mpoduiist oOydyeHus B
CTapuIel 1IKoJe UIH MPOPECCHOHAIBHOTO 00Pa30BaTENLHOTO YUPEXKACHUS.

* Ogradenue K10ueebimu KOMNnemeHyuaAMu: y4eOHO-103HaBATEIbHBIMH, MH(OPMALMOHHBIMH, LIEHHOCTHO-CMBICJIOBBIMH,
KOMMYHHKaTHUBHBIMH.

[Ipennaraemplii Kypc OTIMYaeTcss OT APYTUX KypCOB XMMHUHU OCHOBHOTO 0OmIero oOpa3oBaHus, BKIOUEHHBIX B DenepanbHbI NepeueHb

Y4€OHMKOB, HATMYHEM BAsKHBIX METOANYECKHUX 0COOEHHOCTEIA.

1. Cooepicanue Kypca evicmpoeno é coomeemcmeuu ¢ UCHOPUKO-TIO02UYECKUM U CUCMEMHO-0EAMENbHOCHHBIM NOOX00AMU HA OCHOGE
uepapxuu yueOHvlx npoodaem. Bce numakThueckue €AWHUIBI YYeOHBIX KHUT Uii 8—9 KIIacCOB HAYMHAKOTCS C MOCTAaHOBKHA OOpa3oBaTEIbHOU

poOIIeMBbl (BOTIPOC, 3aJjaHne, SKCIIEPUMEHT), KOTOpasi pelaeTcs B mpoliecce N3ydeHus naparpada Ha OCHOBE JESITEIIbHOCTHOTO MOIX0/a.

2. Teopemuueckue nonodceHus Kypca XUmMuu OCHOGHOU WIKOJIbl PACKPLIBAIOMCA HA OCHOGE WIUPOKO20 UCHONb306AHUA XUMUUECKO20
IKcnepumernma (J1aOOPATOPHBIX ONBITOB U NMPAKTUYECKUX PadOT), B TOM YUCIIE U IPOBOJUMOIO B JOMAIIHUX YCIOBHSIX, a TAKXKE AEMOHCTPALMOHHOTO
JKCIIEPUMEHTA.

3. Pazeumue unghopmayuoOHHO-KOMMYHUKAMUGHOU KOMNEMEHMHOCMU 00y4arouuxca: o0palleHue K pa3InyHbIM UCTOYHUKAM XUMHYECKOM
uHbOpMalKY, MOJArOTOBKa HH()OPMALMOHHOIO MPOJYKTAa M €ro Ipe3eHTalMs, YMEHHUE BECTH IMCKYCCHIO, OTCTauBaTh CBOIO TOYKY 3pEHHUS U
KOPPEKTHPOBATh O3ULIMIO HA OCHOBE aHAIN3a apT'YMEHTOB YYaCTHUKOB JIUCKYCCHUH.

4. Memanpeomemnulii Xapakmep co0epicanus yueono20 mamepuana: pealus3anus cBsi3el ¢ NpeJMeTaMu He TOJbKO €CTECTBEHHO-HAy4YHOTO

LUKJIA, HO ¥ C UCTOPUEH, JINTEPATypPOi, MUPOBOM XyI0KECTBEHHOU KYIbTYpPOH.
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5. Ilpakxmuko-opueHmupo6annan 3HAYUMOCMb OMOOPa yuedHo20 co0epicanusn. CBA3b N3y4aeMOro Marepuaja ¢ JKU3HBIO, (pOpMUpOBaHHE
9KOJIOTMYECKON T'PaMOTHOCTH INPU OOpPALIEHUH C XMMHUYECKMMH BEIECTBaMHU, MaTepUalaMU U IPOLIECCaMH, OTBEYAIOIIMMU TPEOOBAaHUSAM IIPABUII
TEXHUKU 0€30MaCHOCTH MPU padOTe B XUMHUECKOM KaOuHeTe (JabopaTopun) U MOBCETHEBHON KU3HU.

JloCTHKEHUIO IPEMETHBIX, METAIPEIMETHBIX U IMYHOCTHBIX PE3Y/IbTATOB CIIOCOOCTBYET CTPYKTYPUPOBAHUE 3aJaHU 110 pyOpHKam:

«IIpoBeppTe CBOM 3HAHUSY;
«[IpumeHuTe cBOU 3HAHUAY;
«Hcnonp3yiiTe AOMOJHUTENbHYIO HHPOPMALIMIO U BBIPA3UTE MHEHHEY.

[Ipenmaraemas paboyast mporpamma 1Mo XMMHUHU PACKPBIBAET BKJIaJl YI€OHOTO TIPEeIMETa B JOCTHIKEHHE I€JIe OCHOBHOTO OOIIEero 00pa3oBaHus U
ONIPEEINISET BAKHENIIUE codepicameibHble TUHUU RPeOMemda:
e «Bewecmso» — B3aUMOCBSI3b COCTaBa, CTPOEHUS, CBOMCTB, MOJIYUYECHUS U IPUMEHEHUS BEUIECTB U MaTepUasIOB;
o «Xumuyeckas peakyus» — 3aKOHOMEPHOCTU MPOTEKaHUS U YIPaBIECHUS MPOLECCAMU MOJYUYE€HHUS U MPEBPAICHHS] BEIIECTB;
o «Xumuyeckui sA3blK» — ONEPUPOBAHUE CUCTEMOW BAXHEHUIINX XUMHUYECKHX TMOHSTHH, BJIaJCHUE XHUMHUYECKON HOMEHKJIATYPOul
Y CUMBOJIUKOHM (XMMUYECKHMH 3HaKaMu, (OpMYJIaMu U YpaBHEHUSIMH );
o «Xumusi u Oo#CuzHb» — COONIO/IEHUE TPaBUJ XUMHUYECKOH Oe30macHOCTH NHpu OOpallleHWH C BellecTBaMHU, MaTepualaMu u
XMMHYECKUMU MPOLIECCaMU B TIOBCETHEBHOM U3HU U HA TPOU3BO/ICTBE.
Kypc opuentupoBan Ha ocBoeHHE OOYYAIOIIMMKCS OCHOB HEOPraHMYEeCKOM XMMHH M KpPAaTKO€ 3HAKOMCTBO C HEKOTOPHIMH TMOHATHSIMHU H
00BEKTaMU OPraHUYECKON XUMUMU.
B copepxkarenpHOl nuHUU «Beujecmeoy PacKpbIBAeTCsl yUY€HHE O CTPOSHHMHM aTOMa U BEIIECTBA, COCTaBE M KIACCHU(PHUKAIUU XUMUYECKHX

BCIIICCTB.
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B conep:karenbHOM TMHUU «Xumuueckas peakyusy PacKpbIBACTCA yYCHHE O XUMHUYECKUX MPOoIIeccax: KIACCH(PHUKALN XUMUUECKUX pPeakuil u
3aKOHOMEPHOCTH MX IMPOTEKaHMs; KaueCTBEHHAs M KOJUYECTBEHHAs CTOPOHBI XMMHUYECKMX MPOLECCOB (pacy€Tbl MO XUMHUYECKUM (opmylaM U
YPaBHEHUSAM XUMHUYECKUX pPEaKLUil).

B coxepxxarenvHOM nuHUM «Xumuyeckutl s361k» HGOPMHUPYIOTCS YMEHHS YYalIUXCs HA3bIBATh BEIIECTBA MO (OPMYJiaM U COCTaBJIATH (POPMYITBI
[0 X Ha3BaHMM, 3alMCHIBATh YPAaBHEHUS PEaKUUi U XapaKTepHU30BaTh MX, PacKpbIBaTh MHPOPMAIMIO, KOTOPYIO HECET XMMHUYECKas CUMBOJIMKA, B
TOM uucie BblpaxkeHHass B TabnuuHoM ¢opme (Ilepuoauueckas cucrema xumuueckux snemeHtoB J[. V. MenneneeBa, Tabiuia pacTBOPUMOCTH
BEILIECTB B BOJIE); MCIOJb30BAaTh CUCTEMY XUMHUYECKHX IOHATUN JUIl ONUCAHUS XMMHUYECKUX OOBEKTOB (AJIIEMEHTOB, BEIIECTB, MaTepHaIOB U

MIPOIIECCOB).

B conepkaTenbHONU TUHUN «Xumus u H#CU3HbY PACKPBIBAIOTCS JIOTHYECKUE CBS3WM MEXIY CBOWCTBAMH, MPUMEHEHHEM, TIOJIyUEHUEM BEIIECTB B
a0OpaTOPHBIX YCIOBHUSAX M HA MPOU3BOJCTBE; (POPMHPYETCS KyJIbTypa O€30TacHOTO M KOJOTHYECKH TPAMOTHOTO OOpaIeHUS ¢ XUMUYECKUMH

00BEKTaMHU.

B kypce 3HaunTenpHas POJIb OTBOIUTCS XUMHUECKOMY IKCIIEPUMEHTY: TIPOBEICHUIO MPAKTUIECKUX PA0OT U JTaOOPATOPHBIX OMBITOB, (PUKCAITUU
Y aHaJIM3Y X PE3YJIbTaTOB, COOMIOACHUIO HOPM M MPaBHJI 0€30MacHOM pabOThl B XUMUYECKOM KaOuHeTe (1abopaTopun).

Peanmzanus nporpaMMbl Kypca B Iporiecce 00ydeHu sl MO3BOJIUT 00YyJaIONIMMCS TTOHATh POJIb U 3HAYEHUE XUMHH CPEIU JAPYTUX HAYK O MPHUPOJIEL,
T. €. PACKPBITh BKJIA]] XUMHH B (DOPMUPOBAHHE IIEIIOCTHOM €CTECTBEHHO-HAYYHOI KapTHHBI MUPA.

Kypc paccuuran Ha oos3amenvHnoe uzyuenue npeomema B 00péme 140 yaeOHBIX yacoB, 1o 2 yaca B Heielmo B 8—9 kiraccax.

IInanupyemMsle pe3yJibTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa
IIpenmeTHbIe pe3yJibTaThI

IIo 3aBCPUICHUIO KYpCa XUMHH HaA 3TAlIC OCHOBHOI'O O6H_[6FO O6pa3OBaHI/IH BBIITYCKHUKHA OCHOBHOM IIIKOJIBI JOJKHBI OBJIAACTh CJICAYHOIINMHA

pe3yJpTaTaMu:



|. luunocmmnoie pesynomamor:
1) ocosnanue cBOCH STHUYECKOW PUHATICKHOCTH, 3HAHUEC UCTOPUH XUMUH U BKJIa/Ia POCCUICKON XUMUUECKON HAyKH B MUPOBYIO XUMHIO;

2) Gopmuposanue OTBETCTBCHHOTO OTHOIICHHS K T[IO3HAHUIO XUMHH, TOTOBHOCTH W CIIOCOOHOCTH OOYYaroIIMXCSl K CaMOpPa3BUTHIO |
caMo00pa30BaHUI0 Ha OCHOBE M3YYCHHBIX (DAaKTOB, 3aKOHOB M TEOPHH XHMHH, OCO3HAHHOTO BBHIOOpa ¥ TOCTPOCHHE WHIMBHIYATbHOMN

00pa30BaTeIbHON TPAaCKTOPUH;
3) ¢popmuposanue NETOCTHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOM YaCThI0 KOTOPOH SIBJIICTCS XUMHUYECKask KapTHHA MHPa,
4) osradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMUM YPOBHIO PAa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH, B TOM YHCJIE U XUMHUYCCKHIM,

5) oceoenue conManbHBIX HOPM, TPABWI TMOBEIACHUS, poyied ¥ (GOpM COIMAIBHOW XH3HM B COLIMYyME, MPUPOJE W YaCTHOM JKU3HH HAa OCHOBE

AKOJIOTUYECKOU KYJIBTYPHI i 0€30MMaCHOTO 0OpaIeHus C BEIIECTBAMH U MaTepHUallaMu;

6) opmuposanue KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIICHHH CO CBEPCTHHKAMHU W B3POCIIBIMH B Ipoliecce 00pa3oBaTesIbHON, OOIIECTBEHHO

MOJIE3HOH, Y4eOHO-HUCCIeA0BATENHCKOM, TBOPUSCKON U IPYTrUX BUOB ACATEIHHOCTH, CBSI3aHHBIX C XUMUEH.
Il. Memanpeomemmnuwie peyromameor:
1) onpeoenenue ueneii cOGCTBEHHOr0 00yUYEHHUs, IIOCTAHOBKA U (POPMYIUPOBAHKE s ce0Os1 HOBBIX 3a/1a4;
2) nianuposanue TyTeil TOCTIKEHHUS JKEIAeMOTO Pe3ylibTaTa 00yUCHHsT XUMHH KaK TEOPETUIECKOTO, TaK U SKCIIEPUMEHTAIBHOTO XapakTepa;

3) coomHeceHue CBOUX JEUCTBUI C [JIAaHUPYCMBIMU DPE3YJIbTATAMH, ocyujecmejleHue KOHTPOJIA cBoeit ACATCIIbHOCTU B IIPOLHECCC MOCTHIKCHMUA
pe3yibTara, onpedeﬂeHue CII0CO00B JeUCTBUM IIpHU BBIIIOJIHCHUHA Ha60paTOpHLIX U IIPAKTHYCCKHUX pa60T B COOTBCTCTBHU C IIPpaBUJIaMH TCXHHUKH

0€30IMacHOCTH;

4) onpedenerue NCTOYHUKOB XUMHUECKOH MH(POPMAIIHMH, TTOJy9eHHE U aHAIN3 e€, Co3AaHue NHPOPMAIIMOHHOTO TIPOIYKTa U €T0 TPE3CHTAIHS;



8

5) ucnoavzoeaHue OCHOBHBIX HMHTCIUICKTYAJIbHBIX onepaunﬁ: aHaJIn3a U CHUHTC3a, CPAaBHCHUA U CHUCTCMATU3AIllUU, O606H.[€HI/ISI N KOHKpPCTHU3AIUU,
evlsislieHue TIPUINHHO-CICACTBCHHBIX CBsI3CH U nocmpoenue JOTHYCCKOIo pacCCyXACHHUA W YMO3AKJIIIOUCHUS (I/IHIIYKTI/IBHOFO, ACAYKTUBHOTO H IIO

aHAJIOTHH) HA MaTepHalie €CTECTBEHHO-HAYUYHOTO COJICPKaHMUS;
6) ymenue co3naBaTh, IPUMEHATH U IPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJICIH U CXEMBI JIJISl PEIICHHS YUeOHBIX M MO3HABATEIbHBIX 33/1a4;

7) popmuposanue n pazsumue 3KOJTOTHIECKOTO MBIIIUICHHS, YMEHUE TIPUMEHSTH €r0 B MO3HABATEIbHON, KOMMYHUKATHBHOM, COIHAILHON MTPAKTUKE U

npohecCuoOHANTBHOM OpPUEHTAIINH;
8) eenepuposanue uaew u onpeesIeHNue CpeCTB, HEOOXOUMBIX [UIS UX peaH3allnu.
111, IIpeomemmnoie pezyromamot:
BbpInyCKHUK HAy4YUTCH:
® XapaKTepHU30BaTh OCHOBHBIE METObI IO3HAHMS: HAOIIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT;
® OMUCHIBATh CBOWMCTBA TBEPABIX, )KUJIKUX, Ta3000pa3HBIX BEIIECTB, BbIAEIASA UX CYIIECTBEHHbIE IPU3HAKMY;

® DACKphIBAaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TOHATUH «aTom», «MOJEKYJa», «XUMHAYECKUHN OJIEMEHT», «IIPOCTOC BCHICCTBO», «CJIOKHOC

BCIICCTBO», «BAJICHTHOCTB)», «(XUMHUUYCCKAA PEAKHA», UCIIOJIb3Yysd 3HAKOBYIO CUCTEMY XUMHUU,;
® PACKpbIBATL CMBICII 3dKOHOB COXpPAaHCHHA MACChl BEIICCTB, ITIOCTOAHCTBA COCTaBa, AaTOMHO 'MOHGKYHﬂpHOﬁ TCOPUU,
® pa3jin4aTb XUMHUYCCKHUC U (1)I/IBI/IIIGCKI/IG SIBJICHHA,
® Ha3bIBATb XUMHWUYCCKHEC JJICMCHTEI,

® OIIPCACIATb COCTAB BCIICCTB IO UX (bOpMYHaM;



OTIpENIeNATh BAJIGHTHOCTh aTOMA AJIEMEHTA B COSIMHEHHUSX;
OTIPENIENATH THIT XHMUYECKUX PEAKIIN;

HA3bIBaTh IPU3HAKU U YCIOBHSI MPOTEKAHMS XMMUYECKUX PEaKIHii;

BBISIBJIATH TIPU3HAKH, CBHJICTEIHCTBYIOIINE O TIPOTEKaHUM XMMHUYECKOW PEAKIIUH TPH BBHITIOJTHEHIHH XUMUYECKOTO OITBITA;
COCTaBJIATh (GOPMYJIbl OMHAPHBIX COETMHEHUI;

COCTaBJIATh YPaBHEHUS] XUMHUECKUX PEAKIINH;

coOnroaTh mpaBuiia 6e30MacHOM pabOThI TP MPOBEIEHUH OIIBITOB;

M0JIb30BATHCSI TAOOPATOPHBIM 000PYIOBAHHUEM H TTOCYIOH;

BBIUUCJIATH OTHOCUTENIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;

BBIUUCIIATH MAacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa 0 (OpMYyIIe COEJUHEHUS;

BBIUUCIIATH KOJIMYECTBO, 00bEM WIJIM MaccCy BEIIECTBA 10 KOJUYECTBY, 00bEMY, Macce PeareHTOB UM IPOAYKTOB PEAKIINU;
XapakTepu30BaTh (PrU3NUECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAa U BOJAOPOAA;

[0JIy4aTh, COOMPATh KUCIOPO U BOJOPO;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOJOPOL;

pacKphIBaTh CMBICI 3aKOHA ABOTapo;

PacKphIBaTh CMBICH MOHATUH «TETIOBOH 3((EKT peakium», «MOJISAPHBIH 00beM»;



COJIEH;
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XapaKTepu30BaTh (PU3NYECKHE U XUMHUECKHE CBOMCTBA BOJIBI,
PacKpbIBaTh CMBICII IIOHATHUS «PACTBOPY;
BBIUUCJIATH MACCOBYIO J0JII0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;
IIPUTOTOBJIATH PACTBOPEHI C ONPEACIEHHON MaCCOBOM J10JI€M pACTBOPEHHOTO BELIECTBA;
Ha3bIBaTb COCIUHCHUA N3YYCHHBIX KJIACCOB HCOPIraHNMYCCKUX BCIICCTB,

XapaKTCepUu30BaThb (1)I/IBI/I‘ICCKI/Ie N XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB: OKCHI0B, KHUCIIOT, OCHOBaHHfI,

OTIPEAEIIATh MPUHAIIEKHOCTD BEIECTB K OMPEICIICHHOMY KJIACCY COCTMHEHU;

COCTaBJIATH (POPMYIIBl HEOPTAHUUECKUX COSAMHEHUN N3YYCHHBIX KJIACCOB;

MPOBOJIUTH OMBITHI, HOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA M3YYEHHBIX KIIACCOB HEOPTraHUYECKUX BEIECTB;
pacro3HaBaTh ONBITHBIM ITYTEM PAaCTBOPHI KUCIIOT U IIEI0YEH MO0 U3MEHEHUIO OKPACKH MHUKATOPA;
XapaKTepU30BaTh B3aUMOCBSI3b MEXKY KilacCaMHU HEOPraHUYECKUX COCIMHEHU;

packpbiBaTh cMbicl [lepuoauueckoro 3akona 1. . Menaeneena;

OOBACHATH (bH3H‘ICCKHﬁ CMBICJI aTOMHOI'O (HOpr,Z[KOBOl"O) HOMEpa XUMHYCCKOI'O 2JICMCHTA, HOMCPOB T'PYIIIILI U IIEpUOJa B HepHOHquCKOﬁ

cucteme /.M. Menneneena;

O0OBSICHATH 3aKOHOMCPHOCTU U3MCHCHUA CTPOCHUA aTOMOB, CBOMCTB DJIEMEHTOB B npeaciax MaJiblX MEPUOJO0B U I'NNIABHBIX MMOATPYIIIL;
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® XapaKTepHU30BaTb XUMHUYECKHE 3JIEMEHTHl (OT BOAOPOAA 1O KajblMs) HAa OCHOBE HX IIOJIOKEHMsS B IepHoauueckod cucreme /I

W. MennieneeBa 1 0COOEHHOCTEN CTPOEHUSI X aTOMOB;
® COCTaBJISITh CXEMBbI CTPOCHHS aTOMOB IepBbIX 20 31eMeHTOB nepuoanyueckoi cucreMsl 1. . Menneneena;
® pPAacKphIBaTbh CMbICH MOHATHH «XUMUYECKAs CBSA3bY, «ANEKTPOOTPULIATEILHOCTDY;
® XapaKTepHU30BaTh 3aBUCUMOCTb (PU3NUYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIUIMUECKOMN pelIETKY;
® OMNpeAensiTh BUJ XUMUYECKON CBA3H B HEOPraHUYECKUX COCAMHEHUSIX;
e 1300pakaThb CXEMbI CTPOCHHS MOJIEKYJT BEIIeCTB, 00pa30BaHHBIX Pa3HBIMH BUJIAMU XHUMUYECKUX CBS3€EH;

® DACKpBIBATH CMBICII MMOHSTUN «HMOH», «KAaTHOH», «AHHUOH», <«BJICKTPOJUTHBI», «HEIICKTPOJIHUTHBD», «DJICKTPOJIUTHUYCCKAA IUCCOLMALHA»,

«OKHUCIIUTECIIbY, KCTCIICHb OKUCIICHUA», «BOCCTAHOBUTCIIL», KOKUCIICHUEC), KBOCCTAHOBJICHHUCEC)),
® ONpEaAcCIATb CTCIICHb OKHUCJICHUA aTOMaA 3JIEMCHTA B COCIMHCHUU
® DACKpBIBATH CMBICII TCOPHUN BHGKTPOHHTHHCCKOﬁ Aucconuanum,
® COCTAaBJIATHb YPAaBHCHUA BHCKTpOHHTI/I‘lCCKOﬁ JucCconuranm KncCJioT, menoqeﬁ, coneﬁ;
e OOBSICHATH CYIIHOCTH IIponecca BHGKTPOHHTHHGCKOﬁ JuCcolany 1u pCaKHI/Iﬁ HOHHOI'O O6MeHa;
® COCTAaBJIATH IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPABHCHUA peaKuHﬁ O6M€Ha;
® OIIPEACIATH BO3BMOXKHOCTD IIPOTCKAHUA peaKHI/Iﬁ HMOHHOTO O6M6Ha;

¢ JIPOBOJUTH PCAKIHNU, TOATBCPIKAAOIINC KauyeCTBEHHBIM COCTaB Pa3JINYHLBIX BCIICCTB;
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® OIPEIETATh OKUCIUTEID U BOCCTAHOBUTEIID;
® COCTaBJISATHh YPABHEHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI;
® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUIECKON PEAKITUH;
e KIaccU(PUIIMPOBATH XUMUUECKHE PEAKIIUHU TI0 PA3IMYHBIM ITPU3HAKAM;
® XapaKTepH30BaTh B3aMMOCBS3b MEXK/y COCTABOM, CTPOEHHEM U CBOMCTBAMH HEMETAIIJIOB;
® TIPOBOJIUTH OMBITHI MO MOTYYEHUIO, COOMPAHUIO U NU3YUCHUIO XUMHYECKHUX CBOMCTB Tra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;
® pacro3HaBaTh OMBITHBIM ITYTEM Ta3000pa3HbIE BEIIECTBA: YTIIEKUCIIbIN Ta3 U aMMHUaK;
® XapaKTEPHU30BATh B3aUMOCBA3b MEXIY COCTABOM, CTPOEHUEM U CBOKWCTBAMH METAJLIOB;

e Ha3bIBaTh OPraHUYECKUE BEIECTBA MO UX (GopMyIe: MeTaH, 3TaH, THIJIEH, METaHOJI, 3TaHOJI, [NIMLEPHUH, YKCYCHAs KUCIOTa, aMUHOYKCYCHasI

KHCJIOTa, CTEAPUHOBAs KUCJIOTA, OJICMHOBAs KUCJIOTA, TIIFOK034;
® OIICHUBAThH BJIMSHUE XUMHUUECKOTO 3arps3HEHUsT OKPYXKAIOIIEH cpeibl Ha OPraHU3M YeIOBEKa,
® TPaMOTHO OOpamaThCs C BEIMIECTBAMHU B IMIOBCETHEBHOM KU3HU;

® OIIPCACIATbL BO3MOYKHOCTb IIPOTCKAHUA peaKHI/Iﬁ HCKOTOPBIX HpeﬂCTaBHTeHeﬁ OpPra’Hn4dcCKux BCHICCTB € KHCJIOPOIAOM, BOAOPOIOM,

MeTaJulaMi, OCHOBAaHUSIMH, TaJIOr€HaAMU.
BbINnyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

e gwbl0GU2AMb U npoeepAntb J3KCNEPUMeHmalbHo cunomesbl 0 XUMUYECKUX CBOLCMEax geugecme Ha OCHoee Uux cocmaea u CmpoOeHU:l, UX

cnocobrocmu ecnynambs 6 XxumuidecKkue peakyuu, o xapakmepe u npodykmax PAa3TUYHbIX XUMUYECKUX peam;uﬁ;
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® Xapaxkmepuzoeanio eeujecmea no cocmaey, CmpoeHuiro u CGOL?CI’I’IGCZM, ycmanaesiueanib npuuuHHo-CﬂedcmeeHuble C6A3U Meofcdy OQHHBIMU

xapakmepucmukamu eeujecmaea,
® cocmaejisintb MoJeKyIsApHbvle U NOJIHble UOHHble YPABHEHUS NO COKpClM/;éHHbZM UOHHRBIM YPABHEHUAM,

® POCHO3UPO6ANb cnocobrHocm eseuecmea npos6Isimb OKUCTUMEIbHbLE UIU 60CCMAHOBUNIE/IbHbLE ceolicmea C yuemom cmenereti OKUCAeHUs

J1eMeHmoe, exodﬂu;ux 6 €20 cocmas,
® cocmaejisins YypAaeHeHUA peakuuﬁ, coomeemcmeyroujux noc1e008amelIbHOCu npeepau;eHuﬁ HeopeaHuvecKux eeuiecme pasjiuinblx Kiaccoes,

e gwldsUcaMb U npoeepAntb IKCNEPUMEHMANIbHO cunomesvl 0 pes3yibmanax 6030elcmeust pPa3IudHbIX qbakmopoe HAa U3MEHeHUue cKkopocmu

XUMUYECKOU peakyuu,
® UCNOIBL308aMb NPUOOPEMEHHBIE 3HANUS OISl IKOTOSUYECKU 2PAMOMHO20 NOBEOeHUs 8 OKpYJcalouell cpeoe;

® UCNnOoJ1b306anb npuo6pemé'HHble KIro4eeble Komnemeryuu npu 6blNOJIHEHUU NPOEeKmos U y’{€6H0'uCCJZ€aOGGm€JZbCKMX 3a0a4 no U3y4eHuro

ceoticms, cnocobos8 NoyyeHus U pacno3HABAHUs 8eUeCms,
® 00bLEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BEULeCBAX U XUMUYECKUX NPoyeccax,
® KpumuyecKu OMHOCUMbCA K NCEBOOHAYYHOL UHpOpMayul, He0oOPOCOBECMHOL peKilame 8 CPeOCmaax Macco8ol uHpopmayuu,
® 0CO3HABAMb 3HAUEHUe MeOPeMUYECKUX 3HAHUL N0 XUMUU OJisL NPAKMUYECKOU 0esimelbHOCU 4el08eKd;

® coz0asamv MoO0enu u cxemvl OJisl peuleHuss YUeOHbIX U NO3HABAMENbHbIX 3a0ad;, NOHUMAMb HeoOX00UMOCMb COON00eHUs NPeOnUCanul,

npeonazaemvix 8 UHCMPYKYUAX N0 UCHONIb30BAHUIO JIEKAPCME, cpeocme Oblmoeou Xumuu u op.

Conepxxanue y4eOHOro nmpeamera
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9 kJace
IloBTOpeHMe U 00001IEHUE CBeAeHHI MO Kypcy 8 kiacca

bunapubie coemuHenus. OkcuIpl cojieoOpasyromue U HecojeoOpasyromue. ['mapokcuapl: ocHoBaHU, am(oTepHble, KUciIoTel. Cpennue,

KHUCJIBIC, OCHOBHBIC COJIH.

O06001eHre cBeAeHUH O XMMHUYECKUX peakuusx. Knaccuduxamuss XMMHUYECKUX peakUui MO pa3luyHbIM OCHOBAHUSM: COCTaBy M YHCIY
pearupyomux 1 0o0pa3yloUIuXcs BELIECTB, TEIIOBOMY 3(QQEKTy, HaIlpaBICHHUIO, U3MEHEHHUIO CTENEHEH OKHUCIIEHHS 3JIEMEHTOB, 00pa3yoUInX

pearupyroiue BeniecTsa, ¢ase, UCIoIb30BaHUIO KaTaTIH3aTopa.

[TonaTHE O CKOPOCTH XMMHUYECKOMN peakunu. PaKkTopsl, BIUAIOIINE HA CKOPOCTh XUMUYECKHUX PEAKIUN: IPUPOJA PEarupyrolnx BEIIECTB, UX

KOHIICHTpAIIUS, TEMIIepaTypa, TUIOab COMPUKOCHOBEHUSI, HATMYNE KaTanu3aropa. Karamms.
JdemoHcTpauuu
e (3HaKOMIJIEHHE C KOJICKIUIMA METAJIJIOB M HEMETAJIIOB.
e (3HaKOMIJIEHHE C KOJIEKIUIMU OKCHJIOB, KMCJIOT U COJIEH.
e 3aBHCHMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPOJIbI PEarupyIOIIUX BEIIECTB.
e 3aBUCHUMOCTb CKOPOCTH XUMUYECKOW PEaKUU OT KOHIEHTPALMHU PEarupyroluX BEIIECTB.
¢ 3aBHCHMOCTh CKOPOCTH XMMHUYECKOHN peaklUy OT IUIOIAId COMPUKOCHOBEHUS PEarpYyIOIINUX BEIIECTB («KHUIISIIUNA CION»).
e 3aBUCHUMOCTb CKOPOCTH XUMUUYECKOW PEaKLUU OT TEMIEPATYPbl PEarupyrOIIUX BEIIECTB.

JlabopaTopHbIe ONBITHI



15

1. B3aumoelicTBre aMMHaKa U XJIOPOBOJIOPO/Ia.

2. Peakuus HeWTpain3aluy.

3. Habmonenue terioBoro 3¢ (ekra peakiuy HeUTpain3alyH.

4. B3aumoeicTBre cepHOM KUCIOTHI ¢ okcuaoMm meau (11).

5. PaznoxkeHue nepokcua BOJIOpo/ia ¢ MOMOIIBIO KaTana3bl KapTodens

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKON peaKIIMK OT MPUPObl PearupyrolIuX BEIIECTB Ha IPUMEPE B3aUMOJICHCTBHS pacTBOPOB THOCY/Ib(aTa HATPUS

U xyopuaa 0apusi, THOCYJIb(aTa HATPHUS U COJSTHON KHUCIOTHI.
7. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOHN peakiu OT MPHUPOJIbI METAIJIIOB ITPU UX B3aUMOJEHCTBUU C COJISTHOM KHCIOTOM.
8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOUN PEAKIIUK OT MPUPOJIbI KUCIOT MPU B3aUMOJICUCTBUU HX C KEJIE30M.
9. 3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOHN peaklMu OT TEMIIEPATYpPHI.
10. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOUN PEAKIIUKU OT KOHIEHTPAIIUH.
11. 3aBUCHUMOCTH CKOPOCTH XMMUYECKON PEAKIUHU OT IIONIAJAN CONPUKOCHOBEHUS PEAarupyroIINX BEIECTB.
12. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM peakIMy OT KaTaJiu3aTropa.
XHMMHYeCKHE PeaKIMU B PAaCTBOPAX 3JIEKTPOJIMTOB

IlousaTtue 06 SHCKTPOHHTH‘ICCKOIZ Jucconuanuu. 9J'ICKTpOJ'II/ITLI U HCEIJICKTPOJIUTHI. MexaHu3M Auccoyaluu QJICKTPOJIMUTOB C Pa3JIMYHBIM

XapaKTECpOM CBA3U. CremneHb 3HeKTpOHHTquCKOﬁ AUCColualu. CubHBIC U cl1a0bIe QJICKTPOJIUTHI.
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OCHOBHBIE TIOJIOKEHUSI TEOPHUH DIICKTPOJIUTUICCKON auccormanun. Kiaccudukanus MOHOB B UX CBOMCTBA. KHCIOTHI, OCHOBaHHS U COJIU KaK

ANEKTPOJIUTHL. VX Kitaccudukanus u 1uccoruanus.

OO0muue XUMHYECKUE CBOMCTBA KHCJIOT: MU3MEHEHHWE OKPAacKd HHAMKATOPOB, B3aUMOJEIHCTBHE C METallaMU, OKCHJAAMU U THAPOKCHIAMU
METaJJIOB U COJIAMU. MOJIEKYIsSIpHbIE U MOHHBIE (TIOJHBIE M COKpAILlEHHBIE) YpaBHEHMs peakiuil. XUMHUYECKUN CMBICI COKPALIEHHBIX YpPaBHEHUU.

VcnoBus MPOTCKAHUA peaKHI/IfI MCKAY SJICKTPOJIMTAMU 10 KOHIIA. Pf[[[ AKTUBHOCTH MCTAJJIOB.

OOmMe XMMHYECKHE CBOMCTBA IIEJIOYCH: B3aMMOJCHCTBUE C KHCJIOTAaMM, OKCUJAMU HEMETaIoB, coisaMu. OOIue XUMHYSCKHE CBOMCTBA

HEPaCTBOPUMBIX OCHOBAHHIA: B33HMOI[€I>'ICTBI/IG C KUCJIOTaMH, pa3JIOKCHUEC ITPU HAIrpCBaHUU.

OO0mue XMMHYECKHE CBOMCTBA CPEIHUX COJICH: B3aUMOJICHCTBHE C KMCIOTAMH, IIEJOYaMH, COJISIMU U MeTalllaMu. B3auMoaeicTBre KHUCIbIX

COJIEH CO IIEJIOYaMHU.

IM'aaponus, kak 0OMEHHOE B3aUMOJICUCTBUE COJIEH ¢ BOJOW. [ MApOIN3 COMM CUIILHOTO OCHOBAHUS M CIIa00¥ KUCIOTHI. [ uapoau3 coimu ciaadboro

OCHOBaHUS M CUIbHOM KucioThl. [lIkana pH.

CBolicTBa KUCJIOT, OCHOBaHUW, OKCUJIOB U COJIEM B CBETE TECOPHUH HIEKTPOJTUTUUYECKON AUCCOIHUALUMN U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX

peaKui.

JdemoncTpaumnu.
e licneiTaHue BEIIECTB M KX PACTBOPOB HA AJICKTPOTIPOBOTHOCTD.
e 3aBUCUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOU KUCIIOTBI OT KOHLUEHTPALUH.
e J[BMKEHUE OKPAILIEHHBIX HOHOB B 3JIEKTPUUECKOM IOJIE.

L4 OHpe,[[eJ'IeHI/IC XapakKTepa Cpeabl B paCTBOpaAX COJIEHA.



JlabopaTopHbIe ONBITHI.

13.

14.

Jucconnanys caa0bIX MEKTPOIUTOB HA IPUMEPE YKCYCHON KUCIIOTHI.

N3menenune okpacku WHIMKATOPOB B KUCIOTHOU Cpejie.

15.Peaknus HeWTpanu3auuy pacTBOPA MENOYN PA3TMYHBIMHA KMCIOTAMHU.

16.

17.

[Tonyuenue rugpokcua menu(ll) u ero B3aumoielicTBUE ¢ pa3IMUHBIMU KHUCIOTAMH.

B3aumoeiicTBue cuitbHBIX KUCIOT ¢ okcuaoM meau(l1).

18-20. B3aumonelicTBUE KUCIOT C METAJLIAMU.

21.

22.

23.

24.

25.

26.

27.

28.

29.

KadectBennas peaxius Ha kKapOOHAT-HOH.

[Tonyuenue cTynHs KPEMHUEBOU KHUCIOTHI.
KauecTtBeHHas peakuiys Ha XJIOpUA- WIH CYIb(aT-HOHBI
V3MeHeHne OKpacku UHIUKATOPOB B ILIEJIOYHOU Cpelie.
B3anmopeiicTBue 1mienoyen ¢ yrieKuciabiM ra30M.
KauecTBeHHas peakiiys Ha KATHOH aMMOHHSI.
[Tomyuenue rugpokcunaa meau(ll) u ero paznoxkenue.
BiaumoseiicTBie kapOOHATOB C KUCIOTAMH.

[Monyuenue ruapokcuna xemneza(lll).

17
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30. B3aumogeiicTBue xene3a ¢ pactBopoM cynbgara memu(ll)
IpakTuyeckue padoThI

1. CBoiicTBa KMCJIOT, OCHOBAaHMM, OKCHUJIOB 1 COJIEH B CBETE TEOPHUU JICKTPOIUTHUECKON AUCCOIMAIIMN U OKUCITUTEIHHO -BOCCTAHOBUTEIHHBIX

peakuui
HemeTtasibl 1 MX COeIMHEHU S

CrpoeHue aToMOB HEMETAUIOB M UX mosioxkeHue B llepuoanueckoil cucreme. Psn snexrpoorpunarensHoctd. Kpucranmuueckue perméTku
HEMETAJIJIOB — MPOCThIX BemecTB. Ayuiorpornus u e€ npuunHbl. Ousndeckue cBoiicTBa HemeTauioB. OO0IIKMe XMMHUYECKHUE CBOMCTBA HEMETAJUIOB:

OKHCIIMTCIBHBIC U BOCCTAHOBUTCIIbHBIC.

l'anorensl, cTpoeHME WX aTOMOB M MOJIeKyld. Du3nyeckue M XMMHYECKHE CBOMCTBA TaJOT€HOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWMCTB
rajoreHoB B 3aBUCUMOCTHM OT UX MoJjoxeHus B Ilepmommyeckoit cucrteme. HaxokneHue rajoreHoB B MPUPOJAEC M MX TMOJy4YeHUE. 3HAYCHHE U

IMIPUMCHCHUC I'aJIOT'CHOB.

Fa.]'IOl"eHOBOI[OpOI[I)I N COOTBCTCTBYHOIIMEC KM KHCJIOTBI: IIJIaBUKOBasd, COJIsIHAasd, 6pOMOBOI[0p0I[HaH, HOI0BOAOPOaHAA. FaJ’IOFeHI/II[BI.

KaugecTBeHHBIE PE€aKnun Ha raJJorcHua-nuoHbI. HpI/IMeHeHI/IC COCI[I/IHCHI/Iﬁ raJIoreHOB U UX OMOJIOrHYecKas POJIb.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbel. Cepa B mpupoje u e€ moiaydeHue. AJUIOTPONHbIE MOIU(UKALMU Cepbl U UX CBONCTBA.

XUMHYECKUE CBOMCTBA CEPHI U €€ MPUMEHEHHUE.

CepOBOI[OpOI[I CTPOCHUC MOJICKYIJIbI, (1)I/ISI/I‘IGCKI/IC U XUMHUYCCKUC CBOﬁCTBa, MOJIYYCHUC U 3HAYCHUC. CepOBOI[OpOI[HaH KHCJIOTA. Cy.]'lb(l)I/I,I[BI n

ux 3HaueHue. JlromuHODOpHI.
Oxcun cepri(1V), ceprucras kucnoTa, cynbdutsl. KauecTBeHHast peakuys Ha Cyab(UT-HOH.

Oxcun cepri(VI), cepnas kucnora, cynabdarsl. Kpucramnoruaparsl. KauecTBenHas peakius Ha Cynb(ar-noH.
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Cepnast KUCI0Ta — CUIIBHBIN 371eKTpoJuT. CBOMCTBAa pa30aBIE€HHON CEPHOM KUCIOTHI, KAK TUIIMYHON KUCIIOTHI: B3aUMOJIEHCTBHE C METaJlJIaMH,

OCHOBHBIMH U aM(i)OTepHBIMI/I OKCHuJaMHu, OCHOBaHUsSIMHU U aM(l)OTepHI)IMI/I rHapoOKCuaaMu, COJISIMU. KauecTBennas pCaKknusd Ha CyJ'II)(i)aT-I/IOH.

OO6mas xapakTepucTuka 31eMeHTOB VA-Tpymmbl. A30T, CTPOCHHE aTOMa M MOJIEKyJbl. DU3nUecKre U XUMHUYECKHE CBOMCTBA U NMPUMEHEHHE

a3oTa. A30T B IPUPOJIC U €ro OHOJIOTUYECKAsl POJIb.

AMMUak, cTpoeHue MOJEKyJabl U (pu3ndeckue cBoicTBa. AMMMauHas BOJIa, HAIIATBIPHBIN COHUPT, TMApaT aMMuaka. JJOHOpHO-aKIeNTOPHbIN
MEeXaHHU3M 00pa30BaHUs KaTHOHA aMMOHUS. BoccraHOBUTENbHBIE CBOMCTBA aMMHaka. Colav aMMOHMS M UX NpuMeHeHue. KauecTBeHHas peakius Ha

KAaTHOH aMMOHHUSI.
Oxcuzpl a30Ta: HECOJIE00Pa3yIOIUE U KUCIOTHBIE. A30THCTasi KUCJIOTAa M HUTPUTBI. A30THAs KMCJIOTa, €€ MolydeHue u cBoiictBa. Hutpartsl.

®docdop, crpoenne aroma u amorpornus. Dochuasr. Dochun. Oxcun docdopa(V) u oprodochopuas xkucmora. Pocharsl. DocdopHbie

ynoOpenusi. THCEKTUITIIBI.

OO6mas xapakrepuctuka s3meMeHToB |V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, MPOCTHIX BELIECTB UM COEIMHEHUN B 3aBHUCHUMOCTH OT
MOJIOKeHUs deMeHToB B Ilepmonnueckoi cucreme. Yriepoid. AmoTpomnHble Moaudukanuu: anMas, rpadut. AMOpQHBIA yriaepoa U ero copra:

caka, aKTUBUPOBAHHBIN Yroib. AjncopOuus. XuMudeckue cBoicTBa yriepoaa. Kokcoxumuyeckoe Mpou3BOJICTBO U ero mpoaykuus. Kapousl.

Oxcun yraepona(ll): crpoenne Moiekynbl, moiaydenne u ero cpoiictBa. Oxcun yriepoga(lV): cTpoeHre MONIEKY/bl, MMOJYyYCHHE U €ro

cBoicTBa. YroJyibHas kucinora. Coimm yTOJ'ILHOﬁ KHCJIOTBI: Kap6OHaTBI u FHI[pOKap6OHaTBI. TexHuueckas v NuILeBas coaa.

HeOpraHI/I‘{eCKI/IC U OPraHru4CcCKHC BCIICCTBA. yl"J'IeBOI[OpOI[LI. XHUMHUYECKOE CTPOCHHUC OPraHUYCCKHUX BCIICCTB, KaK IMOPAI0OK COCIHMHCHHA

ATOMOB B MOJICKYIJIC I10 BaJICHTHOCTH.

MeTaH, 9TaH, KaK HNPCACJIbHBIC YIIJICBOAOPOIbI. OTUleH u AlICTHUJICH, KaK HCIIPCACIBbHLIC (HeHaCLIIJ_[eHHLIe) YrJI€eBOAOPOABbI. FOpeHI/Ie

YrjieBO4OpOd0B. KauecTBenHbIC PCaKn Ha HEIIPCACIbHBIC COCAUHCHUS.
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OTHIIOBBI CHUPT, €r0 MOJy4eHHe, NpUMeHeHne U (usnonornuyeckoe aeicTere. TpéxaToMHbIM criupT rimiepud. KauecTBennas peakuus Ha

MHOTOATOMHBIE€ CIIUPTHI. YKCYCHAsl — MPEJICTABUTENb KJIacca KapOOHOBBIX KUCIIOT.
Kpemuuii, crpoenue ero aroma u csoiictsa. Kpemuuii B npupose. Cunnuuel u cunad. Oxenp kpemuus( V). KpemnueBast kucioTa u €€ cosu.

[Tpou3BoicTBO cTekia U 1eMeHTa. [IpoyKius CHITMKaTHOM MPOMBIIIIEHHOCTH: OTITHYECKOE BOJIOKHO, Kepamuka, dapdop, pasac. Ontudeckoe

BOJIOKHO.

Hemerannel B npupone. @pakiyoHHas eperoHka *UAKOTo BO3/AyXa Kak croco0 MoJydeHus: KUCIopoaa, a3oTa, aprosa. Ilomyuenue docdopa,

KpEMHUS, XJI0pa, noj1a. DIEKTPOIU3 PacCTBOPOB.

HonyquHe CepHOﬁ KHUCJIIOTHI: CBIpBé, XHUMHU3M, TEXHOJOTHUYCCKAasA CXEMa, MCTOA KHIIALIETO CJIOA, MPHUHIIUIIBLI TCHHOO6MCHa, IMPOTHUBOTOKA H

nupKyisiuu. Oneym. [Ipon3BoaCTBO aMMUaKa: CbIpbE, XUMHU3M, TEXHOJOTHUYECKAS CXEMA.
JdemoHcTpauuu
e Koeknusa HeMeTaIOB.
e Moienu KPUCTAUIMYECKUX PEIIETOK HEMETAIIJIOB: aTOMHBIC U MOJICKYJISIPHBIE.
e (O30HATOP U MPHUHIUIIEI €TO0 PAOOTHI.
e [openue HEMETaIOB — MPOCTHIX BEIIECTB: cepbl, hocdopa, IPEeBECHOTO YT IIA.
e (OOpa31bl rajJoreHoOB - MPOCTHIX BEIIECTB.
e BsaumojelcTBHE TaJOIeHOB C METalJIaMH.

e BriTecHeHHe XJIopa 6p0MOM HJIM 10JJa U3 paCTBOPOB UX cojieit



Koutekuus npupoJHbIX COEIMHEHUN XJI0PA.

B3anmopeicTBre cepbl ¢ METAIAMMU.

I'openue ceprl B KUCIOpOaE

Komnexkuust cynbGuaHbix pys.

KauectBennas peaxius Ha CylbQua-uoH

OO6eciBeunBaHKe OKPAIIEHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.

B3anMoielicTBre KOHIIECHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEABIO.

OO6yrnuBaHre OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOM CEPHON KHCIOTOM.

Huarpamma «CocTaB BO3TyXa».

Buneodparments! u cnaiinel «IItnabn 6azapei».

[Tonyuenue, coOupanue u pacrio3HaBaHUE aMMHAKa.

Pa3noxxenune 6uxpoMara aMMOHUS.

BsaumoneiicTBue KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C MEbIO.
I'openue u€pnoro nopoxa.

Pa3nosxeHnue HUTpaTa Kajausi U TOPEHUE IPEBECHOTO YroJibKa B HEM

OO6pa3s1pl IpUPOAHBIX coeAUHEHUH (ocdopa.
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I'openue pochopa Ha BO3AyXE U B KUCTIOPO/IE.
[Toyuenue 6enoro Gochopa 1 UCTBITAHUE €TO CBONUCTB
Komnexkuust «O0pa3iibl IpUPOAHBIX COSTUHEHUM YTIIEPO1ay»

[Moptpet H. 1. 3enunckoro. [lornomnienne akTMBUPOBAHHBIM YIJIEM pacTBOPEHHBIX BEIIECTB MM ra3oB.
YeTpoicTBO MPOTUBOTA3a.

Monenu MoJeKys1 MeTaHa, 3TaHa, TUJIEHA U alleTUIICHA.

BsaumoneiicTBue stuneHa ¢ GpoMHOM BOJON U pacCTBOPOM IEpMaHIraHaTa Kajlus.
OO0mre XuMUYECKHE CBOMCTBA KUCIOT HAa MPUMEPE YKCYCHOW KHUCIIOTHI.
KauecTBeHHas peakiivs Ha MHOTOATOMHBIE CITUPTHI.

Komnexuust «O6pa3iibl IpUPOIHBIX COCTUHEHU KPEMHHS.
Komnnekuus crekina, KepaMUKH, IEMEHTA U U3JICIHH U3 HUX.
Komnekuus mpoiyKiuu CUIMKATHOM MPOMBIIIIIECHHOCTH.
BuneodparmenTs u cnaiasl «[Ipou3BoACTBO CTEKIIA U IIEMEHTAY.
Komnekuus «IIpupoansie coeuHeHNs HEMETAIIIIOBY.
BuneodparmenTs u cnaiapl «DpakiinoHHas MePeroHKa )KUIKOTO BO3TYXa»

BI/I,[[GO(I)paFMCHTBI U CIaiabl «HonyquI/Ie BOOOPOda, KUCIOPOAa U I'aJIOTCHOB 3JICKTPOJIMTUICCKUM CITOCOOOMY.
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e Mojenu anmaparoB AJs IPOU3BOACTBA CEPHOM KUCIOTHI.
e  Moaenb KAMISAIIEIO CIIOS.
e Moenb KOJIOHHEI CHHTE3a aMMHaKa.
e BuneodparmenTs! u cnaiipl «IIpon3BoACTBO CEPHOI KUCIOTHI».
e BuneodparmenTs u ciaitapl «II[pon3BoICTBO aMMUaKay.

o Komnexmus «CpIpb€ ISl MOTY4YEHUsI CEPHON KUCTOTHD.

JlabGopaTopHble ONBITHI

31.

32.

33.

34.

35.

36.

37.

38.

PacnosnaBanue rajJloreHuI-HOHOB.

KauecTBennsie peakiiuu Ha Cynb(aT-uOHBI.

KadectBenHnas peaxius Ha KATHOH aMMOHHUS.

XHUMHUYECKHE CBOMCTBA @30THOM KUCIIOTHI, KaK JIEKTPOJINTA.
KauectBennsie peakuuu Ha pocdar-moH.

[TomryyeHue u cBOMCTBA YrOJIbHOM KHCIOTHI.

KadecTBenHas peakiys Ha KapOOHAT-HOH.

HpOHyCKaHI/Ie YIJICKUCIIOT0 ra3a 4€pe3 pacTBOpP CUIIMKATa HATPUA.

IIpakTnyeckne padoThl
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2. V3ydeHue CBOUCTB COJSTHOM KUCIIOTHI.
3. U3ydeHue CBONCTB CEpHOM KMCIIOTHI.
4. TlonydyeHue aMMuaKa U U3y4eHUE €ro CBOWCTB.
5. Iony4yeHue yriieKucaoro ra3a u U3y4eHHue ero CBOMCTB.
MeTtanjbl M UX COeIMHEHHS

[Tosmoxenne metaiuioB B [leproauueckoil cucreme Xxumudeckux anemeHToB J[. M. MenaeneeBa, cTpoeHrne UX aTOMOB U KPUCTAIUIOB. MeTaimnyeckast
CBSI3b U METAJNIMYecKasl KpHcTauinyeckas pemeérka. dusnueckne CBOMCTBAa METAIIOB: AJIEKTPO- M TEIUIONPOBOJIHOCTD, OTpaXaroliasi CloCOOHOCTH,

IUIACTUYHOCTE. CIIJIaBBI '—IépHLIe " IIBE€THBIC.

Mertaibl Kak BOCCTAaHOBUTEIU. DIIEKTPOXUMHUYECKHI Pl HanpsbKeHui. B3auMoaeicTBue METAIIOB ¢ HEMETAJNIAaMH, OKCUJIAMH, KHUCIIOTaMH, COJISIMHU.

AJIOMUHOTEPMHUSL.

CTpOCHI/Ie ATOMOB U IPOCTHEIX BEIICCTB IICJIOYHBIX MCTAJIJIIOB. 3aBHCHMOCTh (I)I/ISI/I‘ICCKI/IX W XUMHUYECKUX CBOMCTB IICJIOYHBIX MCETAJIOB OT 3apsa0B
AOCPp UX aTOMOB. OKCI/II[BI 1 THAPOKCHUABI IICJIOYHBIX METAJIJIOB, UX IMOJIYYCHUE, CBOﬁCTBa, IIPUMEHCHHUC. Baxwueiimme conu ICJI0YHBIX MCTAJIJIOB, UX

3HAYCHME B JKMBOHM U HEXKUBOU IIPpUPOJAEC U B )KM3HU YCTIOBCKA.

CTpOGHI/Ie ATOMOB H IIPOCTBIX BEIICCTB IICJIOYHO3CMCEIIBHBIX METAJIJIOB. 3aBHCHUMOCTH (1)I/I3I/I‘ICCKI/IX U XMMHYECKHX CBOMCTB IIEIOYHO3EMEIBHBIX
MCTAJUIOB OT 3apAd0B AACP UX aTOMOB. OKCI/I,Z[BI U TUAPOKCHUBI IICJIOYHO3CMCEIIBHBIX METAJIJIOB, UX IMOJTYYCHHUC, CBOMCTBA U IMPUMCHCHHUC. Baxneimnue

COJIY IIEJIOYHO-3eMEIbHBIX MCTAJJIOB, X 3HAYCHUC B IIPHUPOJAC U JKU3HH YCIIOBCKA. Kap6OHaTBI u FI/I,I[pOKap6OHaTBI KaJblus.

KéctkocTh BOABI: BpEMCHHAA W IOCTOSHHAA. Cnoco0Obl YCTPpAHCHUSA BpeMeHHOﬁ wéctroctu. CrocoObl YCTpaHCHUA MMOCTOSIHHON JKECTKOCTH.

HoHunThLl.
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CoenuHeHHs aTIOMHHUS B TpUpoAe. XUMHUECKHE CBOMCTBa amoMHUHHA. OCOOCHHOCTHM OKCHIAa W THAPOKCHAA AIIOMUHHUS Kak aM(pOTEpHBIX

coequHeHuH. BaxxHeiie comu amroMuHUs (XJIOpUA, Cynbdar).

OcobenHoctu cTpoeHust aroma xeinesa. JKeneso B mpupone. Baxkneiimue pyzasl sxene3a. Oxcuabl u runpokcuasl sxene3a(ll) u xenesa(lll). Comn

xenesa(ll) u xenesza(lll). OOHapyxeHHEe HOHOB KAaTHOHOB JK€JI€3a B pacTBOPE. 3HAUECHUE COEANHEHUI JKeTe3a.
Koppo3sust xumudeckas u JIeKTPOXUMHUYECKasi. 3aluTa METaJUIOB OT KOPPO3HUH.

Mertamnsl B mpupojie: B cBOOOJHOM BHJie U B Buje coenuHeHui. [lonstue o meramtypruu. YépHas u uBetHas metamnyprus. [lupomerannyprus,

TUAPOMETAJLUTYpTrus, dIeKTpomMeTautyprus. Jlomennsiid mporecc. [lepepaboTka dyryHa B cTaib. IJIEKTPOJIN3 PACIIIIaBOB.
JdemoHcTpauuu

e B3saumopeiicTBue HATPUs, JTUTUA U KaJIbIUS C BOJOM.

e ['opeHue HaTpHsl, MarHUs U KeJe3a B KUCIOPOIe.

e Bcnblka TEpMUTHOM CMECH.

e BsaumopeiicTBUE CMECH IOPOIIKOB CEPHI U JKeJie3a, [IMHKA U CEPBIL.

e  BsaumopelicTBHe aMFOMUHUS C KUCIOTAMM, LEJI0YaMU U BOJOM.

e  BsaumopelicTBue xene3a U MEIU C XJIOPOM.

e BsaumopeiicTBrue Meau ¢ KOHIICHTPUPOBAHHOM CEpHON KUCIOTON U a30THOM KUCIOTOM (pa30aBIeHHON U KOHIIEHTPUPOBAHHOM).

e Oxpacka MJIaMeHU COETUHEHUSIMHU LIEJIOYHBIX METAJIOB.

L4 OKpaCKa IUIAMEHHM COCOUHEHUSAMU IIEI0YHO3EMEIbHBIX METAIIOB .



e [‘ameHue U3BECTH BOJOM.
e JlosryueHne KECTKOM BOJIbI B3aUMOJICHCTBUEM YIIIEKHCIIOIO C U3BECTKOBOM BOJOM.
e VYcTpaHeHHE BPEMEHHOU )KECTKOCTU KUTISTICHHEM U JI0OaBKOM COIBI.
e  VYcrpaHeHHe MOCTOSHHOM KECTKOCTU T0OABKOM COJIBI.
e lloHuTs! M pUHIUT X AeHCTBUS (BUAEO(PparMeHT).
e KoJuteknus npupoaHbIX COCTMHEHUN ATFOMUHUSL.
e BuneodparmenTs! u cnaipl «OKCHI ATIOMUHUS ¥ €70 MOAU(DUKAIIII.
e [lonydyenue ampoTepHOro rUPOKCUIA ATIOMUHUS U UCCIIEI0BaHNE €r0 CBOUCTB.
e Komreknus «XUMUYECKHE NCTOYHUKHA TOKA».
e Pe3ynbTaThl JUIMTEIBHOTO 3KCIEPUMEHTA MO N3YYEHUIO KOPPO3UU CTAIBHBIX U3/IEINI B 3aBUCUMOCTH OT YCIOBUI IIPOLIECCOB.
e Boccranosienue meau u3 okcuaa meau(ll) Bogopomom.
e  Buneodparments! u cnaiiabl «[Ipou3BoICTBO UyryHa U CTaIN».
e BuneodparmenTs! u cnaiiasl «3aemus U3 4yryHa u cTaim.
e BuneodparmenTs u cnaiiasl «II[pon3BoACTBO ATIOMUHUSD.
JlabopaTopHbIe ONbITHI

39. B3aumogeiicTBue xene3a ¢ pactBopoM cynbdata memu(ll).
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40. ITonyyeHne U3BECTKOBOW BOJIbI U OTIBITHI C HEM.
41. Monyuenue ruapoxcunos xenesa(ll) u (111).
42 KauecTBEeHHbIE PEAKI[MN HAa KATHOHBI JKeJIe3a.
IIpakTnuyeckune padoThl
6. [losryueHue xecTKON BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.
7. PemieHne 3KCIepUMEHTAIbHBIX 3a71a4 10 TeMe «MeTab.

XuMHSA U OKPYKAKIIAs cpena

Crpoenue 3emiu: SApo, MaHTUS, 3€MHas Kopa, UX XUMUYECKU# cocTaB. JIutocdepa u e€ xumudeckuit coctaB. Munepainsl. Pynpl. Ocagounble moposl.

[Tone3nbie uckonaeMple. XUMUYECKUN COCTaB THAPOCHEPhl. XUMHUECKHI COCTaB aTMOC(]EpHI.

HcTouHMKM XMMHUYECKOTO 3arps3HEeHMs] OKpykaromew cpenpl. [nobGanbHble 3KOJIOTHYECKHE MpoOIeMbl 4YeIOBEUeCTBA: MapHUKOBBIN 3 dekT,
KHUCJIOTHBIE JI0IU, O30HOBBIE JBIPbl. MeXAyHapoIqHOE COTPYIHHYECTBO B OOJACTH OXpaHbl OKPYKAIOLIEH Cpelbl OT XMMUYECKOTO 3arps3HEHUS.

«3enénas XuMHI».

JdemoHcTpauuu
e BuneodparmeHTsl 1 ciaiiapl «CTpoeHre 3eMIu U €€ XUMUYECKUA COCTaBy.
e KouleKiuss MUHEPaIOB W TOPHBIX ITOPO/I.
e  Komnekuus «Pyapl MeTamioBy.

L4 BI/I,[[GO(I)paFMCHTBI U CIaiabl «['mobanbHbBIC PKOJOTHYECKUE HpO6HCMBI YCJI0OBCUYCCTBA».
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JlabopaTopHbIe ONbITHI
43. N3yueHue rpaHura.
O000menne 3HaHUH M0 XMMHUH 32 KYPC 0CHOBHOM MKO0JIbI. [ToaroroBka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHYy

CrpoeHue aTomMa B COOTBETCTBUHU C IOJIO)KEHHEM XHUMUYECKOro ajnemeHrta B llepuonnueckoil cucteme. CTpoeHue BelIeCTBA: XMUMHUYECKasi CBSI3b U
KPUCTAJIMYECKHUE PEIIETKH. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMHM MPOCTHIX BEIIECTB (METAIOB, HEMETAIIIIOB, OJAarOPOJHBIX ra30B) OT

TTIOJIOXKCHHUA 3JICMCHTOB B HepI/IOI[I/I‘IGCKOI\/'I cucreme. Tumonorus HCOPraHn4C€CKrX BCUICCTB, ACJICHUEC UX HAa KIIACChbl U I'PYIIIIbI. HpeﬂCTaBI/ITeJ'II/I.

[Ipu3Haky 1 ycaoBuUs MPOTEKaHUS XUMUYECKUX peakiuil. TUMOI0rus XUMUYECKUX peakluii 1Mo pa3InyHbIM OCHOBaHMSIM. Peakiiuy HoHHOro oOMeHa.

OKHCIUTEITIFHO-BOCCTAHOBUTEIIHHEIC pEaKIuu.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIMIECTB. XapaKTEPHbIE XUMHUYECKHUE CBOMCTBA COJICOOPA3yIOMIMX OKCHAOB, THIPOKCUIOB (OCHOBAHUMN, KUCIIOT U

aM(}OTEepHBIX THAPOKCUIIOB), COJICH.

IIpumepHOe TeMaTHYecKoOe IVIAHMPOBaHue 9 Kiacca

(2 4 B Hefes110, BCero 68, M3 HUX 2 4 — pe3epBHOE BpeMs).
Home 0
pa Tema ypoka/nara CHOBHOE Col€pkaHne XapaKkTepucTHKA OCHOBHBIX BHIOB JAeATEILHOCTH
YPOK (naan./gaxr.) ypoka o0yyarommxcs (Ha ypoBHe y4eOHBIX NelCTBHI)
OB
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n/n
IloBTOpeHue 0 06001IeHHEe cBeleHUIT O Kypcey 8 kiacca. Xumuueckue peakuuu (5 1)

1 Knaccudukarms bunapubie coenunenus. Oxcuapl cosneoOpasyroumue U | Xapakmepuzoeams OKCHUIbl, TUIPOKCHIBI (OCHOBaHUA,
HEOPraHUYECKUX HecoJieoOpa3yrolue. I'upokcubl: OCHOBaHUs, | aM(pOTEpHBIE THJIPOKCH/IBI, KHCJIOPOJICO/IEprKaIie
BEIIECTB U UX am¢oTepHble, KuciIoTel. CpenHue, KUCIbIE, OCHOBHBIE | KUCJIOTHI) M COJIM IO IJIaHY: COCTaB, CIIOCOOBI 00Opa30BaHUs
HOMEHKJIaTypa COJIN. Ha3BaHUM, XapaKTEPHbIE CBOMCTBA U MOJTYyYECHHE.

JdemoncTpanun. O3HakoMJeHHe C  KoJuleKuusMu |  Krnaccuguyuposams OKCHUIBI, TUAPOKCHUIBI (OCHOBAHUSA,
MeTalyioB ¥ HeMmerauioB.  O3HakomiieHHe ¢ | aM(pOTepHBIE THJIPOKCH/IBI, KHCJIOPOJICOIeprKalie
KOJUIEKIUSIMU OKCHUJIOB, KHCIIOT U COJIel KHCJIOTHI) U COJIU TI0 Pa3IMYHbIM MIPU3HAKAM.
Ymems  monaTBepkKIaTh  XapaKTEPUCTHKY  OTIEJIBHBIX
NpeJCTaBUTeNIed  KJIAaCCOB ~ HEOPTaHMYECKHX  BEIEeCTB
YPaBHEHUSIMH COOTBETCTBYIOLIUX PEAKIIMI.
Packpvieamyo B3aUMOCBSI3b MEXKITY KJIacCaMHU
HEOPraHWYECKUX COCTMHEHMM, KaK TEHETUYECKYIO
Knaccudukanus OO6o0meHne CcBeIeHUH O XUMHUYECKHX peakuusx. | OO0viAcHAmb TOHITUS «XUMUYECKas peakuus», «peaxiuu
2-3 XUMHUYECKUX Knaccudukanus XuMUYecKUX peakiuil Mo pa3INYHBIM | COCTUHEHUS, «PEaKIUu Pa3IoKEHUN, «peakuu 0OMeHay,
peakuuii no OCHOBAHUSIM: COCTaBYy M UHCIY pPEarupyroliux U | «peakUud 3aMEIICHUs», «PEakUUH  HEWTpalu3aluny,
pa3InYHbIM 00pa3yloIuxcsi  BEIIeCTB, TEIIOBOMY  3(QexTy, | «3K30TepMHUECcKUe peakuumny, «OHIOTEPMHYECKHE
OCHOBaHUSIM HANpPaBIEHUIO, M3MEHEHHUIO CTEMEHEH OKHCICHHS | peakluun»,  «OOpaTUMbIE  peakluu»,  «HeoOpaTUMBbIe
JJIEMEHTOB, OO0pa3yIOIIMX pearupyrolife BelIeCcTBa, | peaKUn», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIINNy,
(aze, UCNIOIB30BAHUIO KaTaIH3aTOpPa. «TOMOTE€HHBIE  PEAKLMN», «TETEPOTCHHbIE  PEeaKUuun»,
. «KaTaJIUTUYECKUE peakuumny, «HEKaTaJIUTUYECKUE
JlaGopaTtopubie omnbiThl. 1. BzaumojelictBue . N
PEAKLUN», «TEIIOBOM APPEKT XMMUUECKON PeaKIUm.
aMMuaKa u XJIOPOBOJIOPOAA. 2. Peakuus

HeliTpanu3anuu. 3. HaGmronenue temmoBoro 3¢ddexra
peakuuu HeuTpamusauuu. 4. B3aumoneicTBue cepHoi
kucinotel ¢ okcumom  memu(ll). 5. Pasnmoxenwue

Knaccuguyuposams xuMudeckue peakuuu MO pa3IuYHBIM
OCHOBAHUSIM.
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NEpOoKCHIa BOJOpOaa C MIOMOIIBIO KaTala3bl KapTO(l)eJISI

Onpedeﬂﬂmb OKHUCJIUTCIIb W BOCCTAHOBHUTCIIb, ITPOLICCCHI
OKHCIJICHHA U BOCCTAHOBJICHUA.

Habniooams M onucvieams peakiud MEXAy BELIECTBaMH C
MOMOIIIBIO PYCCKOTO (POJIHOTO) sI3bIKA U SI3bIKA XUMHUHU

45

[Tonsatne o ckopoctn
XUMUYECKOU
peakuuu. Karanus

[lIonatne o ckopocTH XUMHUYECKOW peakiuu. DakTopsl,
BIIMSIOIIME HA CKOPOCTh XUMHUYECKHX PEaKLUM:
MIpUPOJIa PEarupyrolux BEIIECTB, UX KOHUEHTPALHs,
TEeMIIepaTypa, IUIOIAaab CONPHUKOCHOBEHUS, HAIM4HE
katanuzatopa. Karanus.

JdeMoHcTpanMu. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON
peaKkiuu OT MPUPO/Ibl PEarupyONIKNX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMHYECKOW pEeaKIMu OT KOH-
LIEHTpALU{ PEarupyroInX BEeIEeCTB. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKON PEAKIMH OT TUIOIIAIN
COTPUKOCHOBEHHUSI pEarupyrolux BeIEecTB («KUIMISIUN
CJI0¥»). 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peaKkIuu
OT TEMIIEPATYPbI PEArUPYIOLINX BEILIECTB.

JlabopaTopHblie onbITHI. 6. 3aBUCUMOCThH CKOPOCTH
XMUMHUYECKON PeaKIMU OT MPUPOAbI Pearupyromux
BEIIECTB HA MPUMEpE B3aUMOACHCTBUS PACTBOPOB
TUOCYNb(aTa HATpUS U XJIopuaa 6apusi, THOCYIb(aTa
HATpPHS U COJITHOM KUCTOTHI. 7. 3aBUCUMOCTb CKOPOCTH
XMUMHYECKON PEeaKINK OT MPUPOAbl METAIJIOB MPH UX
B3aUMOJICHCTBUU C COJITHOM KUCIOTOU. 8. 3aBUCUMOCTD
CKOPOCTH XMMHUUYECKOW PEaKLUH OT IPUPOABI KUCIIOT
IPU B3aMMOJIEUCTBUH HX C 5KeJIe30M. 9. 3aBUCUMOCTh
CKOPOCTH XMMHUUYECKON peakluu oT Temneparypsl. 10.

O06vsicHAMb, YTO TAKOE «CKOPOCTh XUMUUYECKON peaKIum».
Apeymenmuposams BEIOOp eNUHUIl U3MepeHus V.

Yemanaenueams NpUUNHHO-CIIEACTBEHHBIE CBS3U BIIUSHUSA
pa3sIUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKHUX PEAKITUH.

Habniooams n onucvieams peakud MeXAy BelIeCTBaMH C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMHUH

Ilposooums  OMBITHI, TOATBEPXKIAIOIINE 3aBHUCHMOCTH
CKOPOCTH XMMHUYECKOU PEAKIIMH OT Pa3IMIHBIX (PaKTOPOB
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3aBUCHUMOCTb CKOPOCTH XMMHUYECKON pEeaKLIUU OT
KOHLeHTpauuu. 11. 3aBUCUMOCTb CKOPOCTH
XMMHMUYECKON PEaKLMH OT IUIOLAAN COIPUKOCHOBEHUS
pearupyromux BeniecTs. 12. 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PEaKLUU OT KaTalau3aropa

XuMnueckue peakuuu B pacrpopax (10 u)

DJIEKTPOJIUTHYECKAS
JiCCOLIaIus

[TonsaTne 00  DIEKTPOJUTUYECKOW  JTUCCOIHAIIIH.
DNEeKTPOTUTHI u HEIJICKTPOJIUTHI. MexaHuzm
JUCCOITHAITAN DIIEKTPOJUTOB C PA3IMYHBIM XapaKTEPOM
cBs3u. CTEMeHb AIEKTPOJUTHYECKON JAMCCOIMAIINH.
CuinbHBIC U c1a0ble AJIEKTPOJIUTHI.

JdemoncTpauuu. VcnbiTaHre BEIECTB U UX PACTBOPOB
Ha 3JIEKTPOTPOBOTHOCTD

JlabopaTtopubie onbIThbl. 13. Jluccommamus cimaObIx
3JICKTPOJIUTOB Ha MPUMEPE YKCYCHOM KUCIIOTHI.

Xapaxmepus’oeamb IOHATHA (OIICKTPOJIUTHYICCKAA
aucconquanuay, «JICKTPOJIHUTHED), KHEIJIICKTPOJIUTED).

Ycemanaenueams TIpUUUHHO-CIICCTBEHHBIE CBSI3H  MEXKIY
HIPUPOIOH SIEKTPOJINTA U CTENIEHBIO €0 JUCCOLMAIUH.

Yemanasnueams TPUYUHHO-CIICCTBEHHBIE CBSI3U  MEXKIY
THUTIOM XHMHUYECKOW CBSI3M B 3JIEKTPOJIUTE M MEXaHHU3MOM
€ro JUCCOLMAIINH.

OcHoBHBIC
MOJIOKCHHUST TEOPUH
AIIEKTPOJIUTUYCCKOM
muccoraruu (TO]I)

OCHOBHBIE TIOJIOKEHUS TEOPUU DIICKTPOIUTHICCKOU
nuccormanuu. Knaccudukaiuss MOHOB U UX CBOMCTBA.
Kucnorel, oCHOBaHUS M COJIM KaK 3JICKTPOJUTHI. X
KJ1acCU(UKAIUS U TUCCOIHAITHSI.

I[eMOHCTpaIII/IPl. 3aBUCUMOCTD QJICKTPOIIPOBOAHOCTH
YKCYCHOﬁ KHCJIOTBI OT KOHLCHTpPALWH. I[BI/I)KGHI/IG
OKpalICHHBIX NOHOB B 3JICKTPUYCCKOM IIOJIC.

Xapakmepuweamb IHNOHATHUA «CTCIICHb JHUCCOLUaALUuN»,
«CHJIbHBIC OJICKTPOJIHUTEID, «craoble QJICKTPOJIUTBID»,
«KaTUOHBI», KAaHUOHBI», «KHUCJIOTBI», «OCHOBAaHUAD), KCOJIHN».
Cocmaensamo YpaBHCHUA BHeKTpOHI/ITI/I‘IGCKOﬁ Aucconuanumn
KHCJIIOT, OCHOBaAHHMI U COJICH.

HUnnrocmpuposams  ipuMepaMu  OCHOBHBIE
TEOPHUH JIEKTPOIUTHUECKON TUCCOIUALINN.

IIOJIOKCHU A

Paznuuamo KOMIIOHCHTEI JA0Ka3aTcJIbCTB (TC3I/ICOB,
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apryMeHTOB U (POPMBI JI0Ka3aTeIbCTBA)

XuMuyeckme
CBOMCTBA KHCJIOT B
CBETE TEOPUH
AIEKTPOJTUTAYECKON
JIIICCOIUAITAN

OOmue XHMUYECKHE CBOMCTBA KHCJIOT: H3MEHEHUE
OKpacKd MHIANKATOPOB, B3aUMOJICHCTBUE C METaJIaMH,
OKCHUJIaMH ¥ THUIAPOKCHJAMH METAJJIOB W  COJISIMH.
MonexynsapHble U HOHHBIE (TIOJIHBIE W COKpAaIIEHHBIE)
YpaBHEHUSA peakuuii. XVAMHAYECKHUN CMBICII
COKpAIIEHHBIX  ypaBHEHHUU. YCIOBUS MNPOTEKAHUS
peakuuii MeXIy OJIEKTPOJUTaMu 10 KOHHa. Psn
aKTUBHOCTH METAJJIOB.

JlabopaTopubie onbIThl. 14. VI3MeHeHHE OKpacku
WHJIUKATOPOB B  KHUCJIOTHOW cpeae. 15.Peakuus
HelTpanu3anuu  pacTBopa  IWIENOYH  pPa3IUUYHBIMU
kuciotamu. 16. [Tomyuenue runpoxcuna meau(ll) u ero
B3aMMO/ICHCTBHE C PA3IMYHBIMU KUCIOTAMHU.

17. B3aumoaelcTBHE CHIBHBIX KHCJIOT € OKCHIOM
meau(ll). 18-20. BsaumMopgeWcTBHEe  KHCIOT C
MeTaJlIaMH. 21. KauectBenHass  peakuumsi  Ha
kapOoHaT-vioH. 22. [lomyueHue cTymHS KpEeMHHUEBOM
KHCJIOTEHL.

23. KauecTBeHHas peakuMs Ha XJIOpHI- WIH

Xapakmepuzoeams 0o0OlLIMIE XUMUYECKUE CBOMCTBA KUCIIOT €
MO3UIMHA TEOPUH HJIEKTPOIUTHYECKOUN TNCCOIUALIUN.

Cocmasnsams MOIEKYJISPHBIE, IIOJHBIE M COKpAIlEHHBIE
VWOHHBIE YPABHEHUS PEAKIINM C yHaCTHEM KHUCJIIOT.

Apeymenmupoeams BO3MOKHOCTH NPOTEKAHUS pPEaKIUil C
ydacTHEM KHCIIOT Ha OCHOBE MpaBmia bepromne m  psga
AKTUBHOCTH METAJUIOB.

1Ipo8ooums ONBITHI, TOATBEPHKIAIONINE XUMUICCKHE
CBOMCTBA KUCIIOT, ¢ COOJTIOICHUEM MPABHII TEXHUKH
0€30I1aCHOCTH.

Habnrooams u onucvieams p€aknuun ¢ y4aCTUEM KHCJIOT C
MMOMOIIBIO PYCCKOTO (pOI[HOFO) SA3bIKa U A3bIKa XUMHNHU




33

Cynb(aT-uOHbI

10 XnuMuyeckne Oo6mue XUMHYECKHE CBOMCTBaA mienoueit: | Cocmasnams  MOJIEKYISIPHBIC, TIOJHBIE W COKpAllleHHBIC
CBOMCTBAa OCHOBAHUM | B3aMMOJICHCTBHE C KHCIOTAMH, OKCH/IAMU HEMETAJUIOB, | MOHHBIEC YPABHEHHUS PEAKIIMI C yHaCTHEM OCHOBAHMIA.
B CBETE TEOPUU COJISIMH. OO01mue XUMHUYECKHE CBOMCTBA .
N " . Apeymenmuposams BO3MOXKHOCTH TPOTEKAHHUS PEAKIUH C
ANEKTPOJIUTUUECKON | HEPACTBOPUMBIX  OCHOBAaHMUM:  B3aMMOJICHCTBHE  C .
ydacTHeM OCHOBaHMI Ha OCHOBE mpaBuia beptoie.
IHACCOLAIN KHCJIOTaMH, Pa3JIOKEHHE MPU HAarpEeBaHUH.
Ilposooums  ONBITHI, MOATBEPKIAIONINE XUMHUYECKHUE
JlaGopaTopuble onbIThl. 24. lI3MeHEHHE OKpacku P . . ATBEPAHIAION
N o CBOWCTBA OCHOBAaHHM, C COONIOACHUEM TMPaBUI TEXHHUKHU
WHJMKAaTOPOB B LIEIOYHOM cpeze. 25. BzaumonelictBue
. 0e30MacHOCTH
mieoued ¢ yriIeKuciasiM Ta3oM. 26. KadecTBeHHas
peakuus Ha KatuoH aMmMmonus. 27. Ilonydenwe | Habnrodams W onucviéames PEakiuu ¢ yIaCTHEM KHCIIOT C
ruapokcuaa Mmeau(Il) u ero pasnoxxenue MOMOIUIBIO PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA XUMUU
11 | Xumuueckue OO6mre XUMUYECKHE CBOMCTBA CPETHUX COJICH: Xapakmepuzosams 0OIIME XHUMHYECKHE CBOWCTBA COJICH C
CBOMCTBa COJIEH B B3aHMOJICHCTBUE C KHCIOTaMH, IIEJIOYaMHU, COJIIMA U MO3UIIMIA TEOPHUH IIEKTPOTUTHIECCKON TNCCOIUAITUH.
CBETE TCOPUH MeTaIaMu. B3anuMoaeicTBre KUCIIBIX COJIEH CO .
. Cocmaenssms MOJICKYJISIPHBIC, TIOJTHBIE W COKpAIIEHHBIE
ANEKTPOJIUTUUECKON | MIETOYAMH. N .
WOHHBIC YPaBHEHUS PEAKIIMI C YIaCTHEM COJICH.
IHACCOLMAIAN .
Jlabopatopubie ombiThl. 28. BzaumoneiicTBue .
Apeymenmuposams BO3MOXHOCTh MPOTEKAHMS PEAKIM C
kapOoHaToB ¢ kucioTamu. 29. [lonydeHue ruapokcuia o
. y4acTHEM COJIel Ha OCHOBE npaBmiia beprosure.
xkenesa(lll).  30. BsaumopeiictBue xenesa c
pactBopoM cyibdara meau(ll) IIpo6ooums ~ ONBITH,  TOATBEPKIAIOMIME  XUMHYECKHE
CBOWMCTBA COJEH, ¢ COOJMIOJIEHHEM TpaBWJI TEXHUKH
0€30MacHOCTH.
Habnooams n onucvieams peakuu ¢ y4acTHEM COJeil ¢
MOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA XUMUU
12 ITousitue o lunponus, kak oOMEHHOE B3aUMOJEHCTBUE coJieill C | Vcemanasnueams 3aBUCUMOCTh MEXKAY COCTaBOM COJIM U

TUAPOIIN3E COJIEU

BOJON. ['MApONN3 CONMM CUIBHOTO OCHOBAHHUSA U CIIaboi
KACIOTHL. [MAponu3 coiau cinaboro OCHOBaHHS U
cuibHOM kucaoTel. [lkana pH.

XapaKTCepoOM Irmipojinia

Ananuzuposams  cpelly pacTBOpa COJIM C IOMOUIBIO
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JdemoncTpanun. OnpeneneHue xapakTepa cpelbl B
pacTBopax COJICH.

WHJIUKaTOPOB

IIpocno3uposams TUII THAPOIN3A COJIM HA OCHOBE aHAIIN3a
ero GopMyIIbI

13 [IpakTnueckas CBoiicTBa KHUCIIOT, OCHOBAHHM, OKCHJIOB W coJied B | Yuems» oOpamarbcs ¢ 1abOpaTopHBIM 00OpYyIOBAaHUEM U
pabota 1. | cBeTe TEOpUU DIEKTPOJIUTHYCCKON JUCCONMANMY U | HATPEBATSIBbHBIMU  NMPUOOpPaMH B COOTBETCTBHH  C
Pemenue OKHCJIUTEITLHO-BOCCTAHOBUTENIBHBIX — PEAKITUH. MPaBWJIAMH TEXHUKH 0€30TTaCHOCTH.

IKCIIEPUMEHTATLHBIX .
Habniooams cBONCTBA 3JEKTPOJIUTOB U MPOUCXOSIIUX C
3aJad O TeMe -
HUMU SIBJICHH.
«INEKTPOTUTUYECKA
ST TACCOTIHALIUS Habnwoams W onucviéams  peakyuu C  ydacTHEM
ANIEKTPOJIMTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POJIHOTO) SI3BIKA U SI3BIKA XHUMHH.
Dopmynuposamb BBIBOJBI TIO pe3yJabTaTaM IMPOBEICHHOTO
JKCIIEPUMEHTA
14 | O6001eHre U cuCTeMaTH3aIKs 3HAHUH 110 TeMe «XHUMHUYECKHUE PEaKIIUU B PACTBOPaX AJIEKTPOJIUTOBY
15 | KoHTtposbHas pabota 1 mo Teme « XUuMHUYECKHE PEAKIIMK B PAaCTBOPAX JEKTPOJUTOBY
HemeTanabl 4 uX coequHeHus (25 4)
16 | OGmas CrtpoeHne aTOMOB HEMETAJUIOB U MX MOJIOKEHUE B ObvscHAMb, UTO TAKOE HEMETAILIBI.
XapaKTepUCTUKA [Tepuoanueckoii cucreme. Psn
N CpasHusams  aJIOTPOIIHBIE BUIOM3MEHEHUS KUCIOPOIa.
HEMETAJIJIOB ANEKTpOOTpHUIIaTeNbHOCTH. KpucTaninieckue pemeéTku

HCMCTAJJIOB — IIPOCTHIX BCIICCTB. AJ'IJ'IOTpOHI/ISI ueé
IIPUYUHBI. dusznyeckre CBOMCTBA HEMETAJIJIOB. O6H.[I/Ie
XHUMHUYECKHE CBONCTBA HEMETAJIJIOB: OKUCIUTEIIbLHBIC U
BOCCTAaHOBHUTCJIbHBIC.

I[eMOHCTpaIII/IPl. KOHJ’IGKHI/IH HEeMeTaJUIoB. Moenu
KPUCTATINIMICCKUX peHIéTOK HCMCTAJIJIOB: aTOMHBIC H

Packpvieams pu4uHbI ATIOTPOIINH.

Xapakmepwoeamb XUMHYCCKHUEC JJICMCHTBI-HCEMCTAJJIBI H
IMPOCTBIC BEHICCTBA-HEMETAJIJIBI: CTPOCHHUC, (I)I/ISI/ILICCKI/IG n
XHUMHUYECKHE CBOMCTBA HEMETAJIJIOB.

3aBHCUMOCTh
CBOMCTB (mmm

Obvicuames
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
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MoJIeKyJIsipHbIe. O30HATOP M MPHUHIUIIBI €r0 PabOTHI.
l'opeHne HeMETaJIOB — MPOCTBIX BEIICCTB: CEPBI,
dbocdopa, TpeBECHOTO YIIIs.

npeocKkaszvléams CBOMCTBA) 3JIEMEHTOB-HEMETANIOB OT MX
nonoxenuss B Ilepuonnueckon
anemeHToB 1. . Meneneena.

CUCTEMEC XHMHUYCCKUX

Yemanasenueamb TPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY
CTPOEHHEM  aTOMa, XUMHYECKOW  CBS3bIO,  THUIIOM
KPUCTAJUIMYECKON PEHIETKH HEMETAJIJIOB U UX COCAMHEHU,
X PU3NYECKUMHU CBONCTBAMH.

Jlokasviéams OTHOCUTENBHOCTb TMOHITUH «METaul» H
«HEMETaI»

17 O6bmas lamorensl, cTpoeHHMe HX aTOMOB U  MOJEKYJ. | Xapakmepuszoeams CTpO€HUE, (pU3NUECKHEe U XUMUYECKHE
XapaKTEPUCTHKA duszndeckue W XUMHUYECKHE CBOWCTBA TaJIOTCHOB. | CBOIMCTBA, MOJyYeHHWE W TPUMEHEHHE TajJOreHOB B TUIAHE
anemenToB VIIA 3aKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB TaJOreHOB B | OOIIEro, 0COOEHHOTO M €IMHUYHOTO.

TPYIIB — 3aBUCUMOCTH OT WX ToyioxkeHus B [lepuoamdeckoit
Yemanasnueame TNpUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
raJloreHOB cucreme. HaxoxJieHHWe TrajloreHOB B TNPUPOJE U UX .
CTpOEHHEM  aTOMa, XHMMHYECKOHW  CBS3bIO,  THUIIOM
MoJiyueHue. 3HadeHHe U MPUMEHEHUE TaJOTEeHOB. . .
KPUCTAJUIMYECKON PEHIETKU rajloreHoB, X (GU3NYEeCKUMU U
JdemoncTpanuu. OOpasnpl TaJOTEHOB — MPOCTHIX | XUMHUYECKUMHU CBOWCTBAMH
BellecTB. B3aumojnelicTBUE TajJoOreHOB € MeTallIaMHU.
BriTecHenue xjgopa 6poMOM MM MOJa U3 PacTBOPOB UX
coJie

18 Coenunenus ["anmoreHoBo1OpOABI M COOTBETCTBYIOLIUE UM KUCIOTHI: | Xapakmepu3oéams cOCTaB, (U3NYECKUE U XUMUYECKHE

raJIoreHOB IJIABUKOBAs, COJIsHAS, OpOMOBOJIOpO/HAS, | CBOMCTBA, IOJyY€HHE U TPUMEHEHUE COCIUHEHHIA
MOJIOBOJIOPOHAS. lanorenumpl. KauecTBeHHBIE | TaIOTEHOB C HCIIOJIB30BAHHEM PYCCKOTO (POJHOIO) sI3bIKa U
peaxImn Ha raJIoTeHU-HOHBIL. [IpumeHeHue | S3bIKa XUMHUH.

COCJIMHEHUH TraJIOTeHOB U UX OnoJjoruyeckas PpOJIb.

Jemoncrpamusi. Koyutekius mpUpOTHBIX COCIHMHEHUI
XJIopa.

JlaGopaTopHble onbIThl. 31. Pacno3HaBanue

Haszvieamo

COCINMHCHHUA TaJIOCHOB IIO (l)OpMy.]'Ie u

cocmasnsams GOPMYIIbI 110 UX Ha3BAHUIO

Yemanasnusamo MNPUYINHHO-CIICACTBCHHBIC CBs3HU MCKAY
XUMHYECKOM CBsA3bI0, THIIOM KpHCTaHHquCKOﬁ PCHICTKU
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TrajJorcHua-noHoB

COGI[HHGHI/IfI TaJJOIr€HOB, UX (1)I/I3I/I‘I€CKI/IMI/I n XUMHNWYCCKUMHU
CBOICTBaMHU.

Ilposooums, mnabawdams W onucvleamb XAMHYECKUI
OKCIIEPUMEHT TI0 pPACMO3HABAHUIO TAJOTCHH]I-MOHOB C
COOIIO/ICHNEM TIPABUJI TEXHUKU 0E€30IIaCHOCTH.

Buvinonnams  pacuersl
YpPaBHEHUSIM  pEaKIHid,
COCMHEHUH TAJIOTEHOB

0 XUMHYECKUM (opMmyrnaM u
MPOTEKAIOIUX C  y4acTUEM

19 [IpaxTnueckas ConstHast KUCIIOTa — CWJIBHBIN 3JEKTPOJUT. Tunuunele | Yuems oOpamarbes ¢ 1abopaTopHbBIM OOOpYIOBAaHUEM U
pabora 2. peakuuu KHUCIOT: B3aUMOJCHCTBHE C MeETajulaMH, | HarpeBaTeIbHBIMU ~ NpUOOpaMM B COOTBETCTBHHM  C
«/3ydeHune cBOUCTB | OCHOBHBIMU M aM(OTEPHBIMH OKCHIaMH, OCHOBAHMSIMH | TPaBUJIAMH TEXHUKH 0€30TIACHOCTH.

COJITHOM KUCIIOTBI» | U aM(pOTEePHBIMH THJIPOKCHIaMH, COJISIMH. .

KauecTBeHHas peaKiiis Ha XT0pHI-HOH. Habnooams SBOI/ICTBa AJIEKTPOJIUTOB W TPOUCXOMISIINX C
HUMU SIBJICHUH.
Habnwoams w  onucvieams peakuuu ¢  y4aCTHEM
AEKTPOJIUTOB C MOMOUIBIO €CTECTBEHHOTO (PYCCKOTO WM
POJIHOTO) A3bIKA U S3bIKA XUMHUH.
@opmynuposamb BBIBOJABI 10 pe3yabTaTaM IPOBEIECHHOTO
JKCIIEPUMEHTA

20 OO6mas OO6mras xapakTepucTuka 31eMeHToB VI A — rpymibl. Jlasamb 0OONIIyI0 XapaKTEPUCTUKY aToMaM, IPOCTHIM
XapaKTepUCTHUKA Cepa B npupoie 1 €€ nosrydeHue. AJNIOTPOITHBIE BEIIECTBAM M COCUHEHHIM XaIbKOT€HOB B 3aBUCUMOCTH OT

3ieMeHToB VI A
-xajapkoreHoB. Cepa

MoAU(UKAIINK Cepbl U UX CBOMCTBA. XUMUYECKHE
CBOMCTBA CEPbI U €€ MMPUMEHECHUE.

JemoncTpanun. BzanMoaelicTBre cepbl ¢ METalIaMHU.
I'openue cepsl B KuCIOpoae

X IIOJIOKCHHA B Hepnozmqecxoﬁ CHUCTEMC.

Xapaxmepuzoeams CTpOEHUE, AIIOTPONHUs, (PU3HUECKUe U
XUMHYECKHE CBOMCTBA, MOJIyYeHUE U IPUMEHEHUE CEPHI.

Yemanasnueams TPUYMHHO-CIEACTBEHHBIE CBS3U MEXIY
CTPOCHMEM  aTOMa, XUMHUYECKOM  CBSA3bIO,  THUIIOM
KPUCTANIMYECKON peméTku cepbl, €€ (U3NYECKUMH U
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XUMHYECKUMH CBOMCTBAMHU.

Buvinonnams pacy€rel MO0 XUMHYECKHMM (opMyrnaM |
YPaBHEHUSM peakluil, IPOTEKAIOIIUX C YUaCTUEM CEPHI.

Ilposooums, nabawodams W onucvleamb XUMHYECKUIN
HKCTIEPUMEHT TI0 TOPEHHUIO CEPHI Ha BO3IyXE U B KUCIOPOJE
C COOJTIOZICHNEM TIPaBIII TEXHUKH 0€301TacCHOCTH

21

CepoBonopoa u
cynbhuapt

CepoBoiopoa: CTpPOCHHE MOJEKYIbl, (U3NYECKHE U
XMMUYECKHE, MoJIydeHne U 3HaueHue. CepoBoJopoaHas
kucnota. Cynb@usl 1 Ux 3HaueHue. JItoMMHODOPHI.

Jdemoncrpauus. Komtekmus cyinbOUIHBIX PY/I.
KadectBennas peaxius Ha CynbGuI-MOH

Xapaxmepuzoeams cocTaB, (U3MUECKHE M XUMHUYECKUE
CBOIMCTBA, MOJIyY€HUE U NPUMEHEHUE COEAMHEHUN Cepbl B
CTENEHH OKHUCJIEHHUSIT —2 C HCIOJIb30BAHUEM PYCCKOTO
(poAHOTO) SI3BIKA U A3bIKA XUMHH.

Ha3zvieams coequHeHMs cepbl B CTENEHU OKHUCIEHHS —2 10
bopMmyne u cocmagnams GOPMYIBI IO UX HA3BAHUIO.

Cocmasnsims ~ MOJIEKYNSIpHbIE W  HWOHHBIE YpPaBHEHHS
peakuui, XapakTepU3ylollue XUMHYECKHE  CBOMCTBa
COCJIMHEHUH CEPhI B CTEIICHU OKUCTICHUS —2.

Onucvieams MPOLECChl  OKHUCIICHUS-BOCCTAHOBJICHHUS,
onpeoensimb OKUCIUTEIb U BOCCTAHOBUTEIb U COCMABIAMb
JJNIEKTPOHHBIM OanaHc B peakuusix C y4yacTHEM CEphl B
CTETICHH OKUCITICHUS —2.

Yemanasnueams TPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
XUMUYECKON CBS3bI0, THUIIOM KPHUCTAUTMYECKOW PEIIETKH
COCAMHEHUN Cepbl, WX (PU3HUYECCKUMU U XHUMHYCCKUMU
CBOMCTBaMH

22

Kucnoponusie
COEJIMHEHUS CEPBI

Oxcun  cepoi(l1V), cepHucTass KHUCIOTa, CYJIb(UTHI.
KavecTBeHHast peakiys Ha CyJIb(UT-HOH.

Oxcun cepri(VI), cepHast kucnora, cyabgarsl.

3anucvieams (HOpMyYIBI OKCHJOB CEpbl, Ha3bleams WX,
onucvleamv CBOWCTBA HAa OCHOBE 3HAHMHW O KHCIOTHBIX
OKCHUJAX.
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Kpucramnorugparsl. KauectBeHHas peakuus Ha
Cynb(aT-uoH.

JemoncTpanun. O0eciBe4BaHUE OKPAIIEHHbBIX
TKaHEH U HIBCTOB CCPHUCTBIM I'a3oM.

B3anmoelictBre KOHIIEHTPUPOBAHHOM CEPHOM
KHUCIIOTHI € MeJip0.  OOyriinBaHue OpraHN4eCcKuX
BEILIECTB KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTOM.

JlabopaTopHble ONBITHI.

32. KayecTBeHHbIE peaklliu Ha CYJIb(aT-HOHBI.

Xapaxmepuzoeams cocTaB, (U3NYECKHE W XHUMHUYECKHE
CBOMCTBA  CEpPHOM  KHUCJIOTBI Kak  DJJEKTpPOJuTa C
WCIIOJIb30BAHUEM PYCCKOTO (POJHOIO) sI3bIKa W SA3bIKA
XUMHH.

Cocmasnsams  MOJIEKYNSIpHbIE W HOHHBIE YPaBHEHUS
pEaKUHUii, XapaKTEPUZYIOIIUX XUMUYECKUE CBOMCTBA CEPHOI
KHUCJIOTBI.

Pacnosnasams cynb(paT-noHsl.

Xapaxmepuzoeams CBOICTBA KOHIIEHTPUPOBAHHOW CEpPHOM
KHACJIOTHl KaK OKHUCJIMTENS C HCIOJb30BAaHHUEM PYCCKOTO
(poAHOTO) SI3BIKA U A3bIKA XUMHH.

Cocmasnams
OKHUCIIMTEIHbHO-BOCCTAHOBUTEIHHBIX
3JIEKTPOHHOTO OajaHca.

ypaBHEHUS

peakuuii  METoJI0M

Buinonname  pacu€Tel 1O  XUMHUYECKHMM ¢opMmyiaaM H
YpPaBHEHUSIM DPEaKIMil, MPOTEKAIOIUX C y4aCTUEM CEpHOMU
KHCJIOTBI.

Habniooamws u onucviéams XAMUYECKUI SKCTIEPUMEHT

23

[IpakTuueckas
pabora 3.
«3yueHnune cBOKCTB
CEPHOM KUCIOTHI»

CepHasi KuCJIOTa — CHJIbHBIA 3JIEKTpoJUT. CBOMCTBA
pa30aBIIEHHON CEepHOW KHUCJIOTHI, Kak TUIUYHOMN
KHCJIOTHI: B3aMMOJCHCTBHE C METAJUIAMU, OCHOBHBIMH U
aM(pOTepHBIMU OKCHUJIaMU, OCHOBaHUSAMU u
am(bOoTepHbIMH THAPOKCHIAaMU, coisiMu. KauecTBeHHas
peakius Ha cynb(dar-uoH.

Ymems oOpamatbes ¢ J1abopaTOpHbIM 000PYAOBAHUEM U
HarpeBaTelbHBIMU  MPUOOpPaAaMH B COOTBETCTBHH  C
MpaBWJIaMU TEXHUKH 0€30MaCHOCTH.

Habatooams CBONCTBA ANEKTPOJUTOB W MPOUCXOJSIINX C
HUMH SIBJIEHUH.

Habnooams W onucvieams  peaklMM C  y4acTHEM
HIIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOIO (PYyCCKOrO WM

pO,I[HOl"O) A3bIKA U A3bIKa XMMUH.
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Dopmynuposamb BBIBOABI 10 pe3yJbTaTaM IPOBEIEHHOIO
AKCIEPUMEHTA

Oobwas Oobmas xapakrepuctuka snemeHToB VA rpymnnsl. A30T, | /lasams 0OUIyl0 XapaKTEPUCTUKY aToMaM, IPOCTbIM
24 XapaKTepUCTHUKa CTpO€HHE aroMa U MOJIeKyJabl. @Pu3nyeckue WU | BEIIECTBAM M COEIMHEHUSM IMHUKTOI'€HOB B 3aBHCHUMOCTH
XUMUYECKUX XMMHMUYECKHUE CBOMCTBAa M NpPUMEHEHHE a30Ta. A30T B | OT ux nosoxeHus B [lepuoauueckoii cucreme.
anemeHToB VA MIPUPO/JIE U €ro OMOJIOTUYECKAs POJIb.
rpymeL. Asot Xapfzkmepu3oeamb CTpoeHHe, (U3NYECKUE U XUMHUYECKHE
Jemoncrpanus. [luarpamma «CoctaB Bo3ayXay. CBOMCTBa, TOJlyueHHE U  MpPUMEHEHHEe a30Ta ¢
Buneodparments! u cnaiinet «[Itnusu 6a3zapbny WCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) sI3bIKa W  SA3bIKA
XUMHUH.
Ha3zvieams coenunenust azota no GopMmyie U cocmasisims
(GhopMyIIBI TT0 X Ha3BAHHUIO.
Yemanasnueames TPUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXIY
CTPOEHHUEM aToMa M MOJEKYJbl, BUJOM XHUMHUYECKON CBS3H,
TUTIOM  KPHUCTAUIMYECKOM  pemeéTku a3oTa U €ero
bU3NYECKUMU U XUMUYECKUMHU CBOWCTBAMHU.
Buinonname  pacu€Tel 1O XUMHUYECKHMM QopMmylnaM H
YPaBHEHUSM pEaKIuii, MPOTEKAIOIINX C yUaCTUEM a30Ta
25 Ammuaxk. Conu AMMUaK, CTpoeHHEe MOJIEKYIIbI U (hU3HUecKue CBOICTBa. | Xapakmepu3zoéams  COCTaB,  CTPOCHUE  MOJIEKYIIbI,
aMMOHHS AmMMuayHasi BOJa, HAIIATBIPHBIM CHOHPT, THUApAT | GU3UYECKUE M XUMHYECKHE CBOWCTBA, MOJYYCHHE U
aMMUaKa. JIoHOpHO-aKIENTOPHBIN MEXaHU3M | IPUMEHEHHE aMMHaka C HCIOJb30BAaHHUEM PYCCKOTO

06pa3013aHH51 KaTHoHAa aMMOHHsS. BoccTaHOBUTEIbHbBIC
CBOMCTBA aMMHaKa.

Conn aMMOHUS H UX MMPpUMCHCHHC. KauectBennas
pCaKnuAa Ha KaTUOH aMMOHUS.

Jemoncrpanuu. [lonydyenue, cobupanue u
pacrio3HaBaHMe aMMHaka. Pa3noskeHne Ouxpomara

(pomHOTO) SI3bIKA U SA3bIKA XUMHUH.

Hazvieams conu aMMoHHS 10 (opMylaM U cOCmasisims
(bopMyIBI 10 UX HA3BAHUSIM.

3anucviams ~ MOJIEKYJSIPHbIE U HOHHBIE
peakuuil, XapakTEpHU3YyIIIUe  XUMHUYECKUE
aMMHaKa U cojei aMMOHHUS.

YpaBHEHUSA
CBOMCTBA
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aMMOHUHI.
JlabopaTopHble ONBITHI.

33. KauectBeHHas peakiyus Ha KATHOH aMMOHUS

Cocmasnsamo ypaBHEHUS
OKHUCITUTENFHO-BOCCTAHOBUTENBHBIX PEAKIHi € ydacTHEM
aMMHMaKa ¢ IOMOIIBIO IEKTPOHHOTO OanaHca.

Yemanasaueames TPUYMHHO-CIIEICTBCHHBIE CBSI3U MEKIY
BUJIAMH XMUMHUYECKUX CBS3€H, TUIAMU KPUCTAUIMYECKUX
peméToK aMMuaKka 1 cojied aMMOHUS U X (QU3HUECKUMU U
XUMHUYECKHMH CBOMCTBAMU.

Ilposooums, Habawoamv W OnUCLIBAMbL XAUMHYECKHUI
OKCIIEPUMEHT T1I0 pPACIIO3HABAHWIO HWOHOB aMMOHHS C
COOJTIOICHUEM TIPABUIJT TEXHUKHA 0€30TMTaCHOCTH.

Buinonname  pacu€Tel 1O XUMHUYECKHMM QopMynaM H
YpaBHEHUSM peakiuii, IPOTEKAIOIINUX C yYaCTHEM aMMHUaKa

26

[IpakTnueckas
pabora 4.
«ITonyyenue
aMMUaKa u U3y4eHue
€ro CBOMCTB)»

[omy4yenune, cobnpanue U pacro3HaBaHHE aMMHAKA.
N3yuenne pacTBOPUMOCTH aMMHAaKa B BOJIE H

XapaKTepUCTHKA OCHOBHBIX CBOMCTB rUpaTa aMMHaKa.

KauecTBenHas pCaKnusg Ha KaTUOH aMMOHHA

Ionyuams,  cobupams W  pacnosHasams  aMMHAK
Obpawamvcss ¢ 1abOpaTOpHBIM  00OpYIOBaHHEM U
HarpeBaTeJIbHBIMH  TPUOOPaMH B COOTBETCTBHU  C
NpaBUJIAMH TEXHUKH 0€30TIaCHOCTH.

Habniooams n onucvléams XUMHYECKUN SKCIEPUMEHT C
MOMOIUIBIO PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMUHU.

@opmynuposams BBIBOJABI 10 pe3yabTaTaM IPOBEIECHHOTO
JKCIIEPUMEHTA.

Compyonuyams B Tpolecce y4eOHOTO B3aMMOJICHCTBUS
npu paboTe B Tpymnmnax
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27-28

Kucnoponconepxang
Hne€ COCAUHCHUA
azoTa

Oxcuppl a30Ta: HECOJICOOPA3yIOIINE U KUCIOTHBIE.
A3oTHCTas KUCIIOTa U HUTPUTHI.
A3oTHAas Kuc0Ta, €€ rmoJiyueHue u ceorictsa. Hurparst.

JdemoncTpauuu. B3aumoierictaue
KOHIICHTPUPOBAHHOM a30THOW KUCJIOTHI C MENIBIO.
I'openue uépnHoro nmopoxa. Paznoxxenue HuTpara Kanus
U TOPEHHE JPEBECHOTO YrOJbKa B HEM.

JlabopaTropubie onbIThbl. 34. XuUMHUYECKHE CBOWCTBA
A30THOM KHUCIIOTHI, KaK DJIEKTPOJIUTA

Xapaxmepuzoeams cocTaB, (U3NYECKHE W XHUMHUYECKHE
CBOMCTBa, IOJYyYEHUE U INPUMEHEHUE OKCUIOB a30Ta C
WCIIOJIb30BAHUEM PYCCKOTO (POJHOIO) sI3bIKa W SA3bIKA
XUMHH.

Cocmasnsams  MOJIEKYNpPHbIE M HOHHBIE  YpPaBHEHHS
peaKkuuii, XapakTepHU3yIOIHEe XMMHYECKHE  CBOMCTBa
OKCHJIOB a30Ta.

Yemanasenueams TPUYMHHO-CHEACTBEHHBIE CBS3H MEXKIY
BUJOM XMMHYECKOW CBSI3M, THUIIOM KPUCTAUIMYECKOU
pEemETKM  OKCHUIOB a30Ta © WX (PU3WYECKUMH U
XUMHYECKHIMH CBOMCTBAMMH.

Xapakmepuzoéamv COCTaB, (PU3NUECKHE U XUMHUYECKUE
CBOWCTBA a30THOM KHCIIOTHI KAaK JIEKTPOJIUTA, TPUMEHEHNE
C HCIOJIb30BAaHUEM PYCCKOTO (POJHOTO) sI3bIKAa U S3BIKA
XUMUH.

3anucvieams ~ MOJEKYNSpHbIE U  HOHHBIE  YpaBHEHHUS
peakiuii, XapakTepus3ylollue XHMHUYECKHE  CBOICTBa
A30THOW KHUCIIOTHI KaK 3JIEKTPOJINTA.

Ilposooumsv, mnabao0ams W onucvleams XUMHYECCKUI
SKCHEPUMEHT,  XapaKTepU3YIOIIUM  CBOMCTBA  a30THOMU
KHUCJIOTHI KaK OJJIEKTPOJIMTA, C COONIOJCHHEM MpaBHII
TEXHUKH 0€30TMaCHOCTH.

XapaKmepu306amb A30THYHO KUCJIOTY KaK OKHCIIMTCIIb.

Cocmasnsamo ypaBHEHUS
OKHUCJIMTEIBbHO-BOCCTAHOBUTEIBHBIX peaxuuii,
XapaKTepU3YIOIIMX  XMMUYECKHME  CBOMCTBA  a30THOM
KHACJIOTBl KaK OKHCIUTENs, C IIOMOIIBIO 3IIEKTPOHHOIO
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OanaHca.
Ilposooums, mnabawdams W onucvleamb XAMHYECKUI
DKCIIEPUMEHT,  XapakTEepPU3YIOIIUKA CBOMCTBA  a30THOM

KHCJIOTBI KaK OKHUCJIIMTEIIA, C CO6JIIO[[GHI/I€M HpaBI/IJI TCXHHUKU
0e30I1acHOCTH

29 docdop u ero ®docdop, crpoerne atoma u ammorponusa. Dochumasl. | Xapakmepuzoeams CTpoeHUE, aTTIOTPONHIO, (PU3UYECKUE U
COEJIMHEHUS ®ochun. Oxcun dochopa(V) u  oprodocdopHas | XMMUUECKHE CBOMCTBA, MOTy4YE€HUE U IpUMEHEeHHe Gochopa
kucinota.  Pocharel.  DocopHble  yIOOpPEHHS. | C HCIOIB30BAHHUEM PYCCKOTO (pOJHOTO) fA3bIKa M SI3bIKA
WNHcexTrimp. XUMHUH.
Jdemouncrpanun. OOpasipl IPUPOAHBIX COEAUHEHUN CamocTosTeNbHO onucwhieams cBoiicTBa okcun dochopa(V)
tdocdopa. 'openne pochopa Ha Bo3ayxe U B KaK KHCJIOTHOTO OKCHJa U CBoicTBa opTodochopHOn
kuciopose. [lomydaenne 6enoro dhochopa u UCTIbITAHUE | KACTOTHI.
€ro CBOWCTB
Hnnrocmpuposams ATH CBOICTBA YpaBHEHUSIMU
JlaGopaTopHble onbIThl. 35.KauecTBEeHHBIE peakIuu COOTBETCTBYIOLIUX PEAKIIUH.
Ha pochar-non .
IIpoeooumys, Haba0O0ams WM OnuUCkIGamMb XUMUYECKHM
JKCIIEPUMEHT C  COONIOIGHWEM  TpaBUI  TEXHUKHU
0€30MacHOCTH.
Pacnosznasams dhocdar-noHs
30 OO6mas OO6mras xapakTepucTuka 31eMeHToB |V A- rpymnmbl: Jlasamb OONIYI0O XapaKTEpPUCTUKYy AaTOMaM, IPOCTBHIM
XapaKTepUCTHUKA O0COOCHHOCTH CTPOCHHUS aTOMOB, IPOCTHIX BEIIECTB U BEIIECTBAM U COEOUHEHHSAM djieMeHToB |V A- rpynmsl B

anemeHToB IV A-
CPYIIIBL. YTIEPOL

COCIMHEHUH B 3aBUCUMOCTH OT IOJIOKEHUS JJIEMEHTOB
B [lepuoanueckoii cucreme.  Yriepoa. AJIIOTPOITHbIE
Moaudukanuu: anmas, rpaput. AMopQHbIN yriepoa u
€ro copTa: caXka, akTUBUPOBAHHBIN yroyib. AxcopOius.
Xumuueckue cBocTBa yriepoaa. Kokcoxumuyeckoe
MIPOM3BOJICTBO U €ro mpoaykius. Kapous.

Jemoncrpanuu. Komnekuus «OOpa3ibl NPUPOTHBIX

3aBUCHMMOCTH OT HX IIOJIOKCHHS B HepHOHquCKOﬁ CHUCTCMC.

Xapaxmepuzoeams CTpOCHUE, aJUNIOTPONHIO, GUNYECKUE U
XMMHYECKHE CBOWCTBA, IMOJIyYeHHE U  MPUMEHEHHE
amMmop(HOTO Yyriepoja W €ro COpTOB C HCIOJB30BaHUEM
PYyCCKOro (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.

Cpasnusamsb cTpOCHHE U CBOICTBA aMasa u rpadura.
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coenuHenuil yraepona». Iloprper H. JI. 3emunHckoro.
[lornonienue akTUBUPOBAHHBIM YIVIEM DPACTBOPEHHBIX
BEILECTB MJIM T'a30B. Y CTPOMCTBO IIPOTUBOra3a

Onucviéams OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC CBOWCTBA
yriepoja.

Ilposooums, mnabawdams W onucvleamb XAMHYECKUI
OKCIEPUMEHT C  COOJIIOJICHUEM  TPaBWJI  TEXHHUKHU
0e30macHOCTH

31

Kucnopoconepxang
ne COCAUHCHU A
yriaepojaa

Oxkcun yraeponaa(ll): ctpoenne MoneKysbl, MOJydeHUE
u ero csoiictBa. Oxcun yriepoma(lV): crpoenue
MOJIEKYJIbI, TMOJYYEHUE M €ro CBOWCTBA. YTOJIbHaA
kucinoTta. ConaM YroiabHOW KHCIOTHI: KapOOHAaThl U
rUIpoKkapOoHaThl. TexXHIMUECKas U MUIIEBas COIa.

JlabopaTopHble ONBITHI.
36. [lonmydyeHnnie 1 CBOMCTBA yroJIbHOW KUCIIOTHI.

37. KadecTBeHHas peakiys Ha KapOOHAT-HOH

Xapaxmepuszoeams cocTaB, (U3MUECKHE M XUMHUYECKHE
CBONCTBa, MOJIyYeHHE W IMPUMEHEHHE OKCHUJIOB yriepoja ¢
WCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) sI3bIKa W  SA3bIKA
XUMHUH.

Ycmanaenueams TPUYMHHO-CIEICTBEHHBIE CBSI3M MEX]Y
BUJAMU XMUMHYECKHX CBsI3€d, TUIAMH KpPUCTAUTMUECKUX
peméTOK OKCHUIOB  yriepojaa, UX (GU3NYECKUMU U
XMUMHYECKUMHU CBOMCTBAMHU, a TAK)K€ MPUMEHEHHEM.

Cobnrodams ~ TpaBUiIa TEXHUKA  OE30TACHOCTH

HCIIOJIB30BAHHH IICYHOI'O OTOIIJICHHUA.

npu

Oxa3viéams TEPBYIO NMOMOIIb NPU OTPABIECHUH YTapHBIM
ra3om.

Xapakmepuzoeams COCTaB, (PU3UYECKUE U XUMHUYCCKUE
CBOWCTBA, MMOJIy4CHHE U TIPUMEHEHHUE YTOJIBHON KHCIOTHI U
e€ comedi  (kapOoHATOB W  THUIAPOKapOOHATOB) ¢
UCITIOJIb30BAHUEM PYCCKOTO (POIHOTO) s3bIKA M sI3bIKA
XUMUH.

Hnnriocmpuposams 3aBUCUMOCTb CBOMCTB COJIEW YrOJIbHOM
KHUCJIOTBI OT UX COCTaBa.

XUMHWYECKUN
NpaBWJI  TEXHUKHU

Ilposooumys, Habr0OaMb
OKCIEPUMEHT C  COOINOJIEHUEM

Hn onucsleams




44

0€30I1aCHOCTH.

Pacnosnasamn xapOoHAT-HOH.

Buvinonnsams pacd€Thl Mo XUMUYECKUM (hopMyIam

Y YPAaBHEHMSM PEAKLUN, IPOTEKAIOUIUX C Y4aCTHEM

COCIMHEHUH yriaepoaa

32 [TpakTudeckas [Tomy4yenune, cobnpanue U pacrio3HaBaHue yriekucioro | [loryuams, cobupams W pacnosHagams YrIEKUCIBIA Ta3
pabora 5. raza. 3yueHnue pacTBOPUMOCTH YIIIEKUCIIOTO Ta3a B Obpawamovcss ¢ 1abOpaTOpPHBIM  00OpYIOBaHMEM U
«HonyquI/Ie BOJIC U XapaKTCPUCTHUKA KUCIIOTHBIX CBOMCTB yFOJ'IBHOﬁ HarpeBaTCJIbHbIMHA HpI/I60paMI/I B COOTBETCTBHUU C
VIJIEKHCTIOTO Ta3a U | KUCIOThL. KadecTBeHHas peakiyst Ha KapOoHaT- U MPaBWJIAMH TEXHUKH 0€30TIaCHOCTH.

W3YYCHHE ero TUAPOKapOOHAT-HOHBI .

CEOHCTEY Habnwoams m onucviéams XUMUYECKUH SKCIEPUMEHT C
MTOMOTIIBIO PYCCKOTO (POJHOTO) SI3BIKA U SI3bIKA XUMUHU.
@opmynuposams BBHIBOJABI 1O pe3yabTaTaM IMPOBEIEHHOTO
JKCIIEPUMEHTA.
Compyonuyams B TIpOIlECCE YYEOHOTO B3aMMOJCUCTBUS
npu paboTe B rpymnmnax

33 VYrneBoaopoas Heoprannueckue u oprannyeckue BellecTBa. Xapaxmepuzoeams 0COOEHHOCTH COCTaBa U  CBOWCTB

yl"J'IeBOI[OpOI[LI. XHUMHYECKOe CTPOCHHUC OPraHUYCCKHUX
BCIICCTB, KaK IMOPAAOK COCANHCHUA ATOMOB B MOJICKYJIC
I10 BAJICHTHOCTH.

MeraH, 3TaH, KaK Mpe/iesIbHbIE YTIIIeBOI0POIbL.
OTUJIEH U alleTWIEH, KaK HENpPEIeJIbHbIE
(HeHaCBIIIEHHBIE) YIIeBOJ0poabl. ['opeHue
yrieBoopoaoB. KauecTBeHHbIE peakuy Ha

OPraHn4CcCKux COCJIMHEHMH.
Paznuuamo MMPEACIIbHBIC U HCIPCACIBbHBIC YITICBOAOPOABI.

Hazvieams w 3anucvieams Gopmynbl (MOJNEKYJISPHBIE U
CTPYKTYpHBIC) BOKHCHIIINX MpeCTaBUTENCH
YIJIEBOJOPOIOB.

IIpeonazame SKCIIEPUMEHT I10 PACIIO3HABAHUIO COETMHEHUIN
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HCTIPCACIIbHBIC COCIUHCHMA.

JdemoncTpauuu. Mojaenn MOJIEKYJT METaHa, 3TaHa,
STHJIEHA U arleThiIeHa. B3anMoaeiicTBuEe STHIIEH C
OpOMHOI BOJIOM M pacTBOPOM I€pMaHIaHaTa KaJlus.

HCIIPECACIIBHOTO CTPOCHUS.

Habniooams 3a X0JOM XMMMUYECKOTO 3KCIIEpPUMEHTA,
OTIMCHIBATH €TO0 U JeJaTh BHIBOABI HA OCHOBE HAOIIOACHUI.

Quxcuposams Pe3yNbTaThl HKCIEPUMEHTA C TIOMOIIBIO
pycckoro (pomHOTro) si3plKa, a TaKkKe C IOMOIIbIO
XUMHUYECKUX GOPMYJ U YpaBHEHHH.

34 Kucnopoacoaepxa- | DTUIOBBIN COUPT, €T0 NMOITY4YEHHUE, IPUMEHEHUE U Xapaxmepuzoeams CHUPTHI, KaK KHUCIOPOACOAEpKAaIlNe
¢uznonoruyeckoe aercreue. TpexaroMHbINA CIUPT OPraHUYEeCKUE COCIUHEHUS.
1I1e OpraHu4ecKue
rnuuepuH. KauecTBeHHas peakiysi HA MHOTOATOMHbBIE
COEIMHEHUS Knaccuguyuposams cupThl 10 aTOMHOCTH.
CHUPTHI. YKCYCHas — IPEICTaBUTElNb Kilacca
KapOOHOBBIX KHCJIOT. Ha3zvieamo nipeacraBuTenel OHO- U TPEXATOMHBIX CIIUPTOB
. U 3aIlMChIBaTh U3 (POPMYIIBI.
Jemonctpanun. OOue XuMu4eckre CBOMCTBA KUCIOT
Ha IPUMEpPE YKCYCHOM KMCIOThL. KayecTBeHHas Xapaxmepuzosams KUCIOTHI, KaK KHCIOPOACOIEPHKALINAEC
pEaKysg Ha MHOI'OAaTOMHBIC CIIMPTBL OpraHN4YeCKHE COCANHECHMS.
Ha3zvieamsb nipecTaBuTENEe NMPENEIBbHBIX U HENPEAEIbHBIX
KapOOHOBBIX KUCIIOT M 3aITUCBIBATh U3 (DOPMYIIBI.
35 Kpewmnuii u ero Kpemuuii, ctpoenue ero aroma u cBoiictsa. Kpemuuii B | Xapakmepuszosams CTpo€HHE aTOMOB W  KPHUCTAJLIOB,
COCIMHEHUS npupose. Cuuiast ¥ cuiad. Okeun kpemuus(1V). dusznyeckue M XMMHYECKHE CBOWCTBA, TMOJY4YEHHE U

erMHI/IeBaﬂ KHUCJIOTa U €€ COJIN.

Hdemonctpanuu. Komiekius «O0pa3isl MpUPOTHBIX
COCTMHCHUH KpeMHUs». Koseknus cTekia, KepaMuKH,
LIEMEHTA U U3IEITUNA U3 HUX.

JlaGopaTopHsie onbIThl. 38. [Iponyckanue
YIJIEKHUCIIOTO Ta3a Yyepe3 pacTBOP CUIIMKATa HATPHs

NPUMEHCHHE KPEMHHSI C HCIIOJb30BAaHUEM PYCCKOIO
(pomHOTO) SI3bIKA U SA3bIKA XUMHUH.

Ycemanaenueams TpPUYMHHO-CIEICTBEHHBIE CBSI3M MEXIY
CTPOGHHEM aToMa, BHUJIOM XUMHUYECKOW CBSI3M, THUIIOM
KPUCTANINYECKON PEemETKN KpeMHUs, ero (Gu3n4ecKuMu U
XMMHYECKUMH CBOMCTBAMH.
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Buinoanusams pacuéTsl IO XUMHUYECKUM (GOpMyTiamMm
Y YPaBHEHUSIM pEaKLUH, IPOTEKAIOUIUX C y4acTUEM
KPEMHHS M €70 COCIMHEHUH.

Xapakmepuzoeams COCTaB, (PU3MUECKUE U XUMHUYECKUE
CBOMWCTBA, NIOJIyYEHHUE U MPUMEHEHUE COCAUHEHUN KPEMHUS
C MHCIOJB30BAaHUEM PYCCKOTO (POJHOTO) fA3bIKa M SI3bIKa
XHUMHU.

Cpaenueams TUOKCUIBI YIIEPOAA U KPEMHHUSL.

Onucvigams BaXKHEWIIWE TUIIBI TPUPOIHBIX COECIWHEHHUU
KPEMHUS KaKk OCHOBHOTI'O AJIEMEHTA JINTOC(EPHI.

Pacnosznasams cunmukaT-uoH

36 CunukatHas [TpounsBojacTBO cTekia u nemeHTa. [Tpoaykimst Xapakmepuzo6ams CUIAKATHYIO TPOMBIIIIEHHOCTD U €€
MPOMBIIICHHOCTb CHJTMKAQTHOW TIPOMBINUICHHOCTH: ONTHYECKOE BOJIOKHO, | OCHOBHYIO IPOIYKIIHIO.
kepamuka, dhapdop, dpasac. OnTruueckoe BOJOKHO.
Yemanasnueams aHanoTHN MEXAY pa3TMIHBIMU OTPACIISIMU
Jemoncrpamuu. Koyekius mpoayKIuy CUIIMKATHOW | CHJIMKATHOW MPOMBIIIIICHHOCTH
IPOMBIIIICHHOCTH. BujeodparMeHThI U ciai bl
«[Ipon3BOACTBO CTEKIIA U IIEMEHTa
37 [Momy4yenune Hewmeraiel B mpupoe. Onucvieams HaX0XKJICHUE HEMETAIIIOB B IIPHPO/IE.
HEMETaJlJIOB

OpakIHoOHHas IEPEroHKa KUAKOTO BO3/1yXa, KaK
Croco0 MoTydyeHus: KUCIopo/ia, a30Ta, aproHa.
[Tonyuenue docdopa, kpeMHHUs, XJI0pa, HOAA.
DNEeKTPOIN3 PACTBOPOB.

I[eMOHCTpaHI/IPl. KOHJ’IGKHI/IH «HpI/IpOI[HLIe COCOMHCHUA
HCMCTAJJIOB». BI/I,Z[CO(bpaFMCHTBI u clam sl
«(DpaKI_II/IOHHaH MEeperoHka KHUAKOI'O BO3ayXan.

Xapaxmepuzosamuo (bpaKIMOHHYIO EPETOHKY KHJIKOTO
BO3/lyXa KaK COBOKYITHOCTb (PM3NYECKUX MTPOLIECCOB.

ApeyMeHmupoeamb OTHCCCHHEC aKTHBHBIX HCMCTAJIJIOB K
OKHUCJIUTCIIBHO-BOCCTAHOBUTCIILHBIM ITPOLIECCaM
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Buneodparmentsr u cnaiiael «l[lomyyenue Bojopona,
KHCIIOpOJla M TQJIOI€HOB  JIEKTPOJUTUYECKUM
CrIoco6om»

38

[Tony4yenue

BaXHEHIITX
XUMHAYECKUX
COCIUHCHHI

[lonyyenue CcepHOM  KHUCIOTBI:  CBIPBE,
TEXHOJIOTMYECKass CXeMma, METOJ| KHUIIALIero clos,
IIPHUHIMAIIBI TCHH006MCHa, IMPOTHBOTOKA U UPKYJIAINUHN.
Oneym.

XHUMU3M,

[IpounseoacTeo
TEXHOJIOTMYECKas CXeMa.

aMMHaKa: CBIPBE, XUMHU3M,

JdemoHcTpanmnm.

Moenu annapatoB JJI IPOU3BOJICTBA CEPHOM
KHUCJIOTBI. MOJIeNTh KUTIAIIETO C10s. MOoeNb KOJIOHHBI
CUHTEe3a aMmMHuaka. BujeodparMeHTs! v crai bl
«IIpon3BOACTBO cepHOI KUCIOTH». BuaeodparmeHTs
u cnaiiabl «IIponsBoacTBo amMuaka». Kosekius
«ChIpBE 1S TOTYYEHUSI CEPHOM KUCIIOTBI».

Xapaxmepuzoeams XUMU3M, ChIpbE, aninapaTypy, HaydHble
INPUHLIMIIBI U TIPOTYKIIMIO POU3BOACTBA CEPHON KUCIOTHI.

CpasHusamsb IPOU3BOJICTBO CEPHON KHCIIOTHI C
MIPOU3BOJICTBOM aMMHaKa

39

O06001IeHnE 110 TEME
«HeMmeTtamiel 1 ux
COEIMHEHUSD

Ypok-ynpakHeHHE € UCIOJIb30BaHUE CaMOCTOSITENILHOM
PpaboThI MO BBHIMOJIHEHUIO TPOBEPOYHBIX TECTOB,
3aJaHui U YIIpaKHEHUI

1Iposooumsb oueHKy COOCTBEHHBIX JOCTHKEHUN B YCBOCHHUH
TEMBI.

Koppexmuposamb  cBOU
IUTAHUPYEMBIM PE3yJIbTaTOM

3HaHHUd B COOTBCTCTBUHM C

Honyuamo
VCTOYHUKOB.

XUMHUYCCKYIO I/IH(I)OpMaLII/II/I U3 Ppas3InYHbIX

Ilpeocmasnams uHpopmanuio no teme «Hemeramisl» B
BUjie TaOJMIl, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM 4YHCIE C
npuMmeHenneM cpeacts KT
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40 KonTponpHas pabora 1o Teme «HemeTalbl ¥ uX COeTMHEHUSD)
MeTtauibl 1 ux coequHeHus (17 4v)
41 | Ilonoxenue [Tonoxxenne wmeramwioB B llepuoguyeckoit cucreme | OO6vsacHAMb, 9YTO TAKOE METAJIIBI.
METaJJIOB B xuMuueckux anemeHtoB . M. MenneneeBa, ctpoeHue
. Pasnuuams GopMbl CyliecTBOBaHHS METAIIIIOB: 3JIEMEHTHI U
[Tepuoanueckoit UX aTOMOB M KpHUCTa/UIOB. Merayummueckas CBA3b U
N IIPOCTHIE BELIECTBA.
CUCTEME, CTPOCHHUE | MeTaJuIMuecKas KpUCTAJUTMYECKast perméTka.
aTOMOB U @usnyeckne  CBOMCTBA  METAIIOB.  DIIEKTPO- W | Xapakmepusoeamb XUMHUECKUE DIIEMEHTBI-METAIUIBI 10 MX
KpUCTaJIII0OB TEIJIONIPOBOJHOCTb, oTpakarouias CIIOCOOHOCTB, | mosioxkenuto B [lepuoanueckoit cucreme JI. 1. Menneneesa.
MIaCTUYHOCTh. CIUTaBbl YEPHBIC U 1IBETHHIC .
IIpocno3uposams CBOICTBA HE3HAKOMBIX METAJUIOB IO
nonoxeHnto B Ilepuonnueckol cuUCTEME XUMHUYECKHX
anemenToB J[. . Meneneera.
Yemanasnueams TPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY
CTPOCHMEM aTOMa, BHJIOM XHMHYECKOW CBSA3H, THIIOM
KPUCTAJUIMYECKOM PEIIETKN METaJUIOB — IPOCTHIX BELIECTB
U UX COeOUHEHUN
42 OO6mume xumMuueckre | MeTamibl Kak BOCCTAHOBHUTENH. ODJEKTPOXUMUYECKUH | OOBbsCHAMb, UTO TAKOE PSIT AKTUBHOCTH METAILIOB.

CBOMCTBaA METAJJIOB

pAn  HamnpsokeHud. B3auMonelcTBHEe  METAIOB  C
HEMETAJUIaMH,  OKCHIAMM,  KHCJIOTaMH,  COJISIMHU.
AJOMUHOTEPMHUSL.

JdemoncTpauuun. B3aumopeiicTBue Hatpus, JUTUA U
KanblUs ¢ BoJoM. ['opeHne HaTpus, MarHus U »kenesa B
KUCIIOPOJIE. Bcenbika TEPMHUTHOMN
B3aunmopeiicTBue cmecu NOPOLIKOB CEpbl M Kelesa,
LIMHKa U Cephl. B3aumopeiictBue amoMuHHS €
KHCJIOTaMH, IIeJloYyaMd MW BOJoW. Bsaumonerictue
JKele3a U MEeAM ¢ XJIOpoM. Bzaumopeincrsue meau c
KOHIEHTPUPOBAHHOW CEPHOM KHCIOTOM M a30THOM

CMCCH.

HpuMeH}ZWIb €ro Iy XapakKTCpUCTUKH XUMHUYCCKHUX CBOMCTB
IMPOCThIX BEIICCTB-METAJIIIOB.

0606114617’1’113 CUCTEMY XHMHYECKHUX CBOMCTB METaIIOB Kak
«BOCCTAaHOBHUTEILHBLIC CBOMCTBAY.

Cocmaensamo MOJICKYJISIPHBIC YpaBHCHUA peaKL{HfI,
XapaKTCPUIYIOIIUX XUMHUUYCCKUC CBOICTBA METAIJIOB B
CBCTC  YUYCHU:A 00 OKHMCIUTEIHHO-BOCCTAHOBUTEIBHBIX
nponoeccax, a peakuunm ¢ Y4aCTUEM  3JICKTPOJIMTOB,
MNPEACTABJIATH TAKXKEC U B MOHHOM BUIC.

Habnooams 1 onuceiéams peakui MEXIy BelIeCTBaMH C
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KHCIOTOH (pa30aBICHHON M KOHIICHTPUPOBAHHOM).

JlaboparopHblii onbIT. 39. B3aumoeiicTBre xenesa ¢
pactBopoMm cyibdara meau(ll)

MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.

CaMOCTOATENEHO 1POB0OUMb OTBITHI, TOATBEPKIAOIINE
XUMHUYECKHE CBOWCTBA METALNIOB C COOIIOJCHUEM IPABUII
TEXHUKU 0€30TIaCHOCTH

43-44 | O6mas CrpoeHue aTroMOB M IPOCTBIX BEUIECTB. 3aBUCUMOCTb | OObsCHAmMb STUMOJIOTUIO HA3BaHUS TPYIIBl  «UIEJIOYHbIE
XapaKTepUCTHKA GU3NYEeCKUX W XUMHUYECKHX CBOWCTB IIEIOYHBIX | METAJUIBD».
MIETTOYHBIX METAJUIOB OT 3apsi/ioB siep WX aroMoB. OKCHABI H
Jasams OOIIYI0 XapaKTEPUCTHKY HIETOYHBIM METaJuIaM 0
METaJUIOB THJIPOKCUIBI IMEIOYHBIX METAJIOB, HX TIOJy4eHHeE, .
. . X ToJIOKeHHI0 B [leproandeckoil cucTeMe XUMHYECKHX
CBOWCTBa, MpUMEHEHHe. BaxHEeWIe COM IIETOYHBIX
. . anemeHToB /1. . Meneneena.
METaJUIOB, MX 3HAYEHHUE B )KUBOW W HEXKUBOU MPUPOJIEC U
B )KM3HH YeJIOBEKA. Xapakmepuzoeams CTpoeHUE, (QU3MUECKHE M XUMHUYECKUE
CBOWCTBAa MICNOYHBIX METAJUIOB B  CBeTe 0OImIero,
Jdemoncrpaumnu. Okpacka MjIaMeHu COEAUHEHUSIMU
0COOEHHOTO U €JUHUYHOTO.
HIETTOYHBIX METAJUIOB
IIpeockaszvieams (pu3nyecKre W XUMHUYECKHE CBOWCTBA
OKCHJIOB M THIPOKCHIOB IICIOYHBIX METAJJIOB Ha OCHOBE
UX COCTaBa W CTPOCHHS M TOJTBEPXKAATh MPOTHO3BI
YPaBHEHHUSIMUA COOTBETCTBYIOIIMX PEAKITHHA.
Ilposooums pacy€Tbl 1O XUMHYECKHM (opMynaM U
YpaBHCHHSIM  pEaKIUii, TMPOTEKAIONIMX C  YyY4acCTHEM
HIETIOYHBIX METAJUIOB M UX COCTMHEHUI
45-46 | Obwmas CrtpoeHue aToMOB M HPOCTBIX BEUIECTB. 3aBUCUMOCTb | OObsacHAmMb TUMOJIOTHIO Ha3BaHUs TPYIIIbI
XapaKTepUCTHUKA busnyeckux u XUMUYECKUX CBOWCTB | «IIENTOYHO-3eMEIIbHBIC METAILIBI.
IIEJIOYHO3EMENBHBIX | HMIEIIOYHO3EMEIbHBIX METAUIOB OT 3apsioB sIep HUX
Hasamv o0uryto xapakTepucTuky Mertamwiam |lIA rpymnmsi
METaJJIOB aToMOB. OKCHUIBI U TUIPOKCHUIBI IMIEIOYHO3EMETbHBIX

METAJUIOB, HUX IIOJy4YEHHUE, CBOWCTBA U IPHUMEHEHUE.
Baxneiimme conu MmETOUYHO3EMENbHBIX METAINIOB, HUX
3HauUEHUE B MPUPOJC U KM3HH yenoBeka. KapOboHaTsl u
TUAPOKAPOOHATHI KAJIBIIHSL.

(m€moYHO-3eMENIbHBIM METaJlIaM) I0 HMX TIOJIOKEHUIO B
Ilepuonnueckoit cucreMe XuUMHUeCKUX dsieMeHToB . .
Mengeneesa.

Xapaxkmepuzoeams CTpoeHUe, (PU3NYECKUE U XUMUYECKHE
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JdemoncTpanuu. Okpacka riaMeHu COeIMHEHUSIMU
ET0YHO3EMEIIbHBIX METAJLJIOB. [ aleHue n3Bectu
BOJION.

Jlaboparopuslii onbIT. 40.ITonyueHne n3BECTKOBOM
BOJBI M OIBITEL C HEU

CBOMCTBA IIET0YHO-3EMEIBHBIX METAUIOB B CBETE OOIIETO,
0COOEHHOTO U €UHUYHOTO.

Ilpeockazvieames Gu3NUECKME U XUMHYECKHE CBOICTBA
OKCHUJIOB U THUIPOKCUIOB MeTauioB ||A rpymnmbl Ha OCHOBE
UX COCTaBa U CTPOCHUA U HOOMEepi#cOams MPOTHO3bI
YPaBHEHHUSIMU COOTBETCTBYIOIINX PEAKITHIA.

Ilpoeooums pacu€Tbl MO XUMHUYECKHUM (QopMylaM H
YPaBHEHUSAM  pEaKIHil, MNPOTEKaIIUX C  y4acTHEM
IEJIOYHBIX METAJIJIOB U UX COEAMHEHUN

47 JKécTkoCThL BOARI U JKéctkocTh BoMBI: BpeMeHHast B MocTosiHHAsA. Crioco0bl | O0bscHAmMb, 9TO TAKOE «<OKECTKOCTH BOJIBI.
crocoOsbI e€ YCTpaHEHHUs] BPEMEHHOM  KECTKOCTH. Crioco6s1
YCTpaHEHUS YCTPaHEHHUsI OCTOSHHOM KECTKOCTU. VOHUTHI. Pasmusamy BpeMEHHYIO H TIOCTOSHHYIO KECTKOCTb BOJIEL,
Jemoncrpammn.  Tlonyuenue  xécrkoli  Bojbl IIpeonazame criocoObl YCTPaHEHUS KECTKOCTH BOJIBI
B3aUMOJICHCTBUEM YIIIEKMCIIOTO C U3BECTKOBOM BOJOH. | [Iposooums, Habniooams W  ORUCHIEAMb XUMHYECKHH
VYcerpaHeHue BPEMEHHOM KECTKOCTH KHUISAYCHHEM U | DKCLIEPMMEHT, C  COONIOJEHMEM  IPaBUI  TEXHHKHU
M00aBKOM COJBI. Y CTpaHEHHE TOCTOSIHHOW >KECTKOCTH | Ge30MacHOCTH
n00aBKkOM coabl. MIOHWTBI W TPUHIUIN HX JCHCTBUS
(BumeodparMeHr).
48 [IpakTuueckas [Tonydyenue xECTKOM BOJbI B3aUMOJCHCTBUEM Tonyuams, cobupams M pacnoswaeamsv YrICKUCTBIA Ta3
pabota 6. YIJIEKUCIIOTO C U3BECTKOBOM BOJIOM. Y cTpaHeHue Obpawamovca ¢ 1a0OpaTOpHBIM  OOOpPYIOBAaHUEM U
«[Tomyuenue BPEMEHHOM KECTKOCTU KUIIYCHUEM U JO0ABKOM CObl. | HarpeBaTeNbHBIMH ~ MpPUOOpaMH B COOTBETCTBUU  C

JKECTKOM BOJIBI U
CII0CcoOEbI €&
YCTPaHEHHUSI»

YcTpaHeHue OCTOSIHHOM KECTKOCTH JOOABKOM COJIBI.

HcnbiTanue sk€CTKOM BOJIBI PACTBOPOM MbLIA

ImpaBUJIaMU TCXHHUKH 0€3011aCHOCTH.

Habnwooams u onucvieams XUMHYECKHUN SKCIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POJIHOTO) S3bIKA U S3bIKA XUMUU.

Dopmynuposams BBIBOJABI MO pe3yabTaTaM IPOBEJEHHOTO
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SKCIICPpUMCHTA.

Compyonuyams B TIpOIlECCE YYEOHOTO B3aMMOJCUCTBUS
pu paboTe B rpymnmnax

49 ANIOMHHHI U €70 CoenuHeHus amIOMUHUSL B Ipupoae. XuMUYecKHe | Xapakmepuzoeams aTOMUHUN 10 €ro TOJOXEHUI0 B
COEIMHEHUS corictea amomuHHs. OcoOenHocTH okcuaa U | [lepuomudeckoit cucreme xumudeckux anmemeHtoB J[. .
TUAPOKCHIA aIFOMUHUS Kak aM(OTepHBIX coequHeHuil. | Menaeneena.
Baxneitmme conu anoMuHus (XJopum, cyabdar).
Onucvigamv ~ cTpoeHHE, (U3NUECKHE U  XUMUUYECKHE
Jdemoncrpauuu. Koninekiys npupoIHeIX COSAMHEHU | CBOWCTBA AIFOMUHUS, TTOATBEPKIAst KX COOTBETCTBYIOIIUMHU
amomuHus. BuneodparmenTs! u cnaiapl «Oxcua YPaBHEHUSIMH PEAKIIHI.
TIOMUHUS U ero Moaudukanumny. [lomyuenue . . .
Obvscuamb TBOUCTBEHHBIM XapaKTep XUMHUYECKUX CBOMCTB
aM(oTepHOTO THIPOKCHIA ATFOMUHHUS U UCCIIEIOBAaHHE
. OKCH/JIa ¥ THIPOKCHIA AITFOMUHUS.
€ro CBOWCTB
Konxkpemuszuposams ~ DIEKTPOIUTHYECKOE  IOJYyYECHHE
METAaJUIOB ONMCAaHUEM NPOU3BO/ICTBA ATIOMUHMUS.
Yemanasnueames  3aBUCUMOCTH  OOnacTelt  IPUMEHEHUS
AJIIOMUHHUS U €T0 CIUIAaBOB OT CBOMCTB.
Ilposooums pacuéTel MO XUMHUYECKUM GdopMmyaamM U
YPaBHEHUSIM  pEaklMil, MPOTEKAIHUX C  Yy4acCTUEM
AITIOMUHHUS U €T0 COEMHEHUN
50-51 | XKenezo u ero OcobenHocTu cTpoeHHs aTroMma xenes3a. JKenezo B Xapaxkmepuzosams nonoxenue xenesa B [lepuonnueckoi

COCIUHCHUA

npupojie. Baxueiiue pynsl sxene3a. OKCuab U
rugpokcupsl sxenesa(ll) u (11). Conu sxemesa(ll) u (111).
OO6HapyxeHue HOHOB KaTHOHOB Kelle3a B pacTBOPE.
3HaueHUe COCMHEHHIA Kele3a.

JlabopaTopHble ONBITHI.

cucreMe xumuuyeckux osneMmeHtoB JI. WM. Mennaeneesa,
0COOCHHOCTH CTPOCHHUS aTOMa.

Onucvieams pU3NYECKUE U XMMUYECKHE CBOMCTBa XKele3a,
NOATBEPXKJIasi UX  COOTBETCTBYIOUIUMHU  ypaBHCHUSAMU
peaKLuii.
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41. Tonyuenue ruapokcuos xenesa(ll) u (11).
42 KauecTBEeHHbIE PEAKIIMN Ha KATUOHBI JKeJe3a

ObvsichHamb ~ Halnuuue  JIBYX  TEHETUYECKHX

coenuuenuii xenesa Fe?t u Fed* .

psAI0B

Yemanasnueams  3aBUCUMOCTD
JKeJIe3a U ero CILJIaBOB OT CBOIMCTB.

obnacted MPUMEHEHUS

Ilposooums pacy€Tbl 1O XUMHYECKHM (opMynaM |
YpaBHEHHSM PEaKIINii, MPOTEKAIOIINX C YI4aCTHEM XKelle3a U
€ro COCIMHEHUMN.

Habniooams 1 onucvieams peaki MEXy BEIIECTBAMH C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU

52 [TpakTrdeckas Pemrenne IKCIIEPUMEHTATBHBIX 3a1a4 Ha | DKCIIEPUMEHTAIILHO UCC1e008amb CBOUCTBA METAJIIIOB U UX
pabora 7 pacrmo3HaBaHWEe ¥ TIOJYYCHHE METaUIOB HM WX | COCIMHEHUH, pelraTh dKCIEepUMEHTAIbHBIC 3a7aud 10 TeMe
COENMHEHN «MeTab.
«Pemenme
AKCIIEPUMEHTAIIbHBIX Pabomams ¢ maGopatropHbIM  000pyZOBaHHEM |
3a/1a4 10 TeEMeE HarpeBaTeIbHBIMK ~ MPUOOpaMH B COOTBETCTBUHU  C
«MeTais MpaBUJIaMU TEXHUKH O€301TaCHOCTH.
Habnrooams CBOWCTBA METAUIOB MW HX COEIUHEHUNA U
SIBJICHUH, TIPOUCXOAIINX C HUMH.
Onucvieams ~ XAMHYECKHH OKCIIEPUMEHT C  ITOMOIIBIO
PYCCKOTO (POTHOTO) SI3bIKA U S3bIKA XUMHH.
@opmynuposams BBIBOJABI MO pe3yabTaTaM IMPOBEIECHHOTO
JKCIIEpUMEHTA
Onpeoensme (ucxoas u3 yueOHOH 3a1aun) HEOOXOAUMOCTh
WCIIOJIb30BaHUs HAOMIOICHHS HITM DKCTIEpUMEHTA
53 Kopposzus metamnos | Kopposust xumuueckas u snekrpoxumudeckas. 3amura | O0vacHAmMb, 9TO TaKOE KOPPO3USL.

U CHOCOOBI 3aIUATHI

METaJUIOB OT KOPPO3HH.
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oT Heé JleMoHCcTpaUH. Pasznuyams XUMUYECKYIO U DIIEKTPOXUMHUYECKYIO KOPPO3HH.
Komteknust « XuMU4eCKHEe HCTOYHUKH TOKAY. Hnniocmpuposams  TIOHATUS  «KOPPO3HS», «XHMHUYECKAS
Pe3ynbTarhl ATUTEIBHOTO KCIICPUMEHTA TI0 U3YUCHUIO | KOPPO3UMY, «IJCKTPOXUMHYSCKAS KOPPO3USD IIPUMEPAMH.
KOPPO3UH CTAIBHBIX U3/CIUN B 3aBUCUMOCTH OT
yCIOBHI TPOLIECCOB Xapakmepuzoéams ~ CIOCOOBI  3alIUTHI  METAIOB  OT

KOPPO3HH
54-55 | Meramibl B Mertaiisl B Ipupo/ie: B CBOOOTHOM BUJIE U B BUJIE Knaccuguyuposams ~ HopMbl  TPUPOTHBIX  COCAUHEHM

npupoje. [lonsitie o | coeMHEHUT. METaJUIOB.

METaJLTypTHH "
[Tousitre o Mmetayutyprun.  U€pHas u 1iBeTHAs Xapaxkmepuzosamsv 001IHE CIIOCOOBI TOTYIECHUSI METAJUIOB!
METaJUTypPTHSl. MUPO-, TUAPO- U DIIEKTPOMETAILUTYPT HH.
[MupomeramTyprus, THAPOMETAIUTYPTHS, Konxpemuszuposams ~ 3TM  CIIOCOOBI  NpUMEpaMH U
ANIeKTpoMeTaILTyprus. JIOMEHHBIH mporiecc. YPaBHEHUSMH PEAKIMH C COCTaBICHHEM JJICKTPOHHOTO
[IepepaboTka yyryHa B cTaib. Oananca.
DIIEKTPOJIN3 PACILIIABOB. Onucvieams IOMEHHBIM TPOLECC U DIIEKTPOJUTHUECKOE

MOJIy4€HUE METAJUIOB.
JdemoncTpaunu. BocctaHoBieHrne MeIM U3 OKCHIA
menu(ll) Bomoponom. BuaeodparMeHTh 1 citaiiibt Paznuuamo 9épHbie U IBETHBIC METAJUIbI, YYTYHBI M CTAJIN
«[Ipou3BoAcTBO UyryHa u cranw». BuaeodparmeHnts! u
crnaiapl «M31enus u3 yyryHa u cTajimy.
Buneodparments! u ciaiinsl «[Ipou3BoacTso
ATIOMUHUS
56 O60061menue 3HaHUK | YPOK-yIIpakHEHHE C UCTIOJIB30BAHUE CAMOCTOSITENIbHOU | [Ipogoodumsb OLeHKY COOCTBEHHBIX JOCTHKCHUN B YCBOCHHH

no TeMe «MeTaJlb»

pabOTHI TIO BBHITTOJIHEHHUIO ITPOBEPOYHBIX TECTOB,
3a/laHuM ¥ YIpaKHEHUI.

TCMBEI.

Koppexmuposamb  cBOU
MJIAHUPYEMBIM PE3YJIbTaTOM

3HaHHud B COOTBCTCTBHUHM C

Honyuamo
HUCTOYHUKOB.

XHUMUYECKYI0 HHGOpMAlMK M3  pa3IUnYHbIX
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Ilpeocmasnsame nHDOpPMALIHIO IO TeMe «MeTaibl» B BHJIE
Ta0JIUL, CXEM, OIOPHOIO KOHCIIEKTa, B TOM YHCIE C
npumenenueM cpeacts UKT.

57

Kontponbhas padoT 3 o Teme «MeTamib

XHMHA M OKpYsKaomas cpeaa (2 4)

58

XuMuyeckas
OpraHu3aIus
IUTAHETHI 3eMITS

Crpoenue 3emud: sapO, MaHTHUS, 3€MHas Kopa, HX
XxuMHueckuid cocrtaB. Jlutocdepa m e€ Xumudeckuii
coctaB. Munepainbl. Pynwl.  OcamodHbie  MOPOIBI.
[Tosnesnpie  MCKOTaeMBbIE. XUMUYECKUH  COCTaB
rupocdepbl. XUMUYECKHI cocTaB aTMOC(hEpHI.

JdemoHcTpanmnu. BuneodparmenTst u CIIAaNIbI
«Ctpoenue 3emMiii U €€ XUMHYECKHUA COCTaBy.
Konnekuust MunepanoB u ropusix nopoi. Kostekmus
«Pynapl MeTaIIOBY.

JlaGopaTopHble onbIThl. 43. M3ydyeHne rpaHuTa.

Hnmezpuposeams cBefieHns N0 (pru3ndecKkoi reorpaduu B
3HaHMS 0 XUMUYECKON OpraHu3aluy IJIaHEeThI.

Xapaxmepuzoeams XUMHYECKHA COCTaB T'€OJOTHYCCKHUX
000J104Y€eK 3eMIIH.

Paznuuams MUHCPAJIBI 1 TOPHBIC ITOPOABI, B TOM YHCJIC U
pyspI

59

Oxpana
OKpY’Karollel cpe/ibl
OT XUMHUYECKOTO
3arpsi3HeHUs

HcTouHMKM XMMHMYECKOTO 3arpsi3HEHUs OKpyXKarolei
cpensl. I'moOanbHblE  9KOJOTHMYECKHE  IPOOJIEMBI
YyelloBeYeCcTBa:  MapHUKOBBIA  3PQEKT, KHUCIOTHHIE
TOK/IH, 030HOBBIE JIBIPBI. MesxtyHapoiHoe
COTPYJHHYECTBO B O0O0JIACTH OXpaHbl OKpYKaroIIeH
cpeapl OT XHMHUYECKOro 3arpsisHeHus. «3enéHas
XUMHUSI».

JemoncTpanuu. BuneodparmMeHTsl U claiapl
«['nmoGanpHbIe 9KOJOTUYECKHUE MPOOIEMbI
4eJI0BEUECTBAY

Xapaxmepuzoéams NCTOYHUKU XUMUYECKOTO 3arpsi3HEHUS
OKpY>KaroIlen Cpeibl.

Onucvliéams TI00abHBIE YKOJIOTHYECKHE HpO6J'IeMBI
YCJI0BCUECTBA, CBA3AHHBIC C XUMUYCCKUM 3aIrpsA3HCHUEM.

Ilpeonazame yTH MUHUMU3ALIUU BO3JCHCTBUS
XUMHUYECKOTO 3arps3HEHUS HAa OKPYXKAIOLIYIO Cpealy.

Ilpusooumsb ipuMepbl MEXIAYHAPOIHOTO COTPYIHUYECTBA B
007acTH OXpaHbl OKpYXKAIOUIEH Cpeapl OT XUMHYECKOTO
3arpsA3HEHUs

O0o01menne 3HAHNH 0 XHMHUH 32 Kypc 0CHOBHO# mKoJibl. [ToaroroBka k OcHoBHOMY rocyaapcrsennomy dk3ameny (OI'9) (7 u)
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60 BemectBa CrtpoeHne aroma B COOTBETCTBMU C TMOJOXEHUEM | [Ipeocmaesiames wHpopmanuto mo teme «llepmommueckuit
XMMHUYECKOro d1emMeHTa B [lepuoanueckoit cucreme. 3akoH M Ilepmommueckas cucrema JI. M. Menneneesa B
CBETE TEOpPUU CTPOEHMSI aToMa» B BHUJAE TaOJIUL, CXEM,
CrpoeHue  BemiecTBa:  XMMHUYECKass  CBSI3b U
. . OIIOPHOT'O KOHCIIEKTa, B TOM YHUCIIE C IPUMEHEHNUEM CPEJICTB
KPUCTAJUIMUECKHUE PEUIETKU. 3aBUCUMOCTb CBOMCTB KT
00pa30BaHHBIX  JJIEMEHTaMHU  IPOCTHIX  BEIIECTB
(MeTamioB, HEMETaJIOB, OJIArOPOJHBIX Ta30B) OT | Buinoansams TECTOBBIE 3aJaHUS 110 TEME.
MOJIOKEHUA 371eMEeHTOB B [leproinueckoil cucreme.
IIpeocmasname uHbOpMAIHIO 110 TeMe «BUIBI XUMUYECKUX
Tunonoruss HEOPraHMYECKUX BEIIECTB, JEJIEHUE MX Ha | CBSI3€W M TUIBI KPUCTAJUIMUECKUX peléTok. B3anmocssasb
KJjaccsl U rpynnsl. [Ipeacrasurenu CTpPOEHHUSI U CBOICTB BEIIECTB» B BHJAE TaOJMIl, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHHUEM CPEJICTB
UKT
61 XuMuyeckue [Ipu3Haky U ycinoBHs MPOTEKAHUSI XUMUYECKUX Ilpeocmasnams unpopmanuo no teme «Knaccupukanus
peakuuu peakuuii. THIOIOTrNs XUMUYECKHUX PEAKIUH 11O XUMUYECKAX  PEAKUUH [0  Pa3IMYHbIM  IPHU3HAKAM.
pa3IUYHBIM OCHOBAaHUAM. Peakuinu HOHHOro 0OMeHa. CKOpOCTh XMMHMUYECKUX pPEaKLMi» B BHUAE TaOJMI, CXEM,
OKHCANTENTBHO-BOCCTAHOBUTEIILHBIC PEAKIIUT OIIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C IPUMEHEHNUEM CPEIICTB
HKT.
Buvinonname TecTOBBIE 3aJaHUS 110 TEME.
Xapaxmepuzo6amsb OKUCIATEIBHO-BOCCTAHOBUTEIILHBIC
peaKuu, OKMCIUTENb U BOCCTAHOBUTEIIb.
Omauyams STOT TUI PEaKIUA OT peakiuii oOMeHa.
3anucvlieamsb ypaBHEHUS
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUHI C IIOMOILBIO
JIEKTPOHHOTO OajaHca
62-63 | OCHOBBI XVMHYECKHE CBOMCTBA ITPOCTHIX BEIIECTB. Xapaxmepuzoeams o011He, 0COOCHHBIE U UHAWBUIYaAJIbHBIE
HEOPraHUYECKOU N CBOMCTBA KHUCIIOT, OCHOBAaHUMW, COJIEH B CBETE€ TEOPUU
— XapakTepHble XUMUYECKHE CBOMCTBA COJIE00pa3yronux S ICKTOJHTHYCCKOM JHCCOMMALIIH,

OKCHIOB, THAPOKCHUIOB (OCHOBaHHﬁ, KHUCJIOT u
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amM(pOTEPHBIX TUAPOKCHJIOB), COIEH

Apeymenmuposeams BO3MOKHOCTb IPOTEKaHUSI XUMUYECKUX
peakuuii B pacTBOpax 3JEKTPOJIUTAX UCXOS U3 YCIOBHIM.

Knaccugpuyuposams HeOpraHUYECKUE BEIIECTBA MO0 COCTABY
U CBOMCTBaM.

Tlpusooums npuMepsl MPEICTABUTENIEH KOHKPETHBIX
KJIACCOB U TPYII HEOPTraHUYECKUX BEIIECTB

64 [ToBTOpEHUE U TectupoBaHue, pemieHWEe 3a7ad W BBINOJHEHHE | BulnonHsams TECThI U YIPAKHEHUS, peuiams 3a1a49u 110
000011IeHIE TI0 TeME. | YIPAXHEHUM 110 TEME TEeMe.
[ToaroToBka k N
. IIposooums o1ieHKy COOCTBEHHBIX JOCTHKCHUN B YCBOCHUU
KOHTPOJIBHOH
TEMBI.
pabore
Koppexmuposamb cCBOM 3HaHUS B COOTBETCTBUH C
TUTAHUPYEMBIM PE3yJIbTaTOM
65 KonTtponbras padota Ned «torosas mo Kypcy OCHOBHOM IITKOJIBI»
66 AHanu3 KOHTPOJIBHOM paboThl. [lonBeneHne UToroB roja.
67-68 | PezepBHOE Bpems
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Y4eOHO-MeTOAMYECKUI KOMILUIEKT Kypca

Y4eOHO-MEeTOAMYECKU KOMIUICKT JIJIsi M3ydeHHUsl Kypca XuUMHH B 8—9 Kiaccax, CO3JaHHBIM aBTOPCKUM KOJUICKTHBOM TIOJ[ PYKOBOJCTBOM
O. C. I'abpuensina, coIepKUT, KPOME Y4eOHUKOB, YICOHO-METOIUYECKUE U JIUJAKTUUECKHE MOCOOUs, TeTpaau IJiA BBITIOJHEHUs JTaOOPATOPHBIX U

MPaKTUYECKUX paboT U Ap.

VYMK «Xumusa. 8 knacc»

1. Tabpuensa O. C. Xumus. 8 wimacc : yue0. i obmeoOpasosat. opranusauii / O. C. T'abpuensH, U. I'. Octpoymon, C. A. CnamkoB. — M.:

[Ipocsemienue, 2019

2. T'abpuensa O. C. Xumusi. Metoauueckoe mocooue s 8 kiacca : yue0. mocodue s obmieobpaszosar. opranmsanuii / O. C. ['abpuensn, 1. B.

Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019

3. Tadbpuensu O. C. Xumus. COOpHUK 3a/1a4 M yIpaKHEHHH. 8 Kiacc : yuel. mocodue mist obmeobpaszoBar. opranuzanmii / O. C. 'abpuensn, 1. B.

Tpurybuak. — M.: IIpocBemenue, 2019

4. T'abpuensa O. C. Xumus. Terpanp 1y 1a60paTopHBIX OMBITOB U MPAKTHUECKUX paboT. § Kiace : yued. mocobue s oOieo0pa3oBar. opraHu3alui

/ O. C. I'abpuensu, 1. B. Axcénona, . I'. OctpoymoB. — M.: IIpocsemenue, 2019

5. T'abpuensn O. C. Xumus. Pabouas terpaap. 8 kmacc : yueb. mocobue g oOmeobpasosar. opranuzauuit / O. C. IN'abpuenss, C. A. Crnaakos,

N. T'. OctpoymoB. — M.: IIpocBemienue, 2019
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YMK «Xumusa. 9 knacc»

1. Tabpuensa O. C. Xumus. 9 knacc : yueb. mis obmeoOpazoBar. opranm3amuii / O. C. T'abpuensn, WU. I'. Octpoymos, C. A. CrnagkoB. — M.:

[Ipocsemienue, 2019

2. Taopuensa O. C. Xumus. Meroaudeckoe mocodue st 9 kimacca : yded. mocobue s obmeoodpasosar. opranusanuii / O. C. 'abpuensn, 1. B.

Axkcénona, U. I'. OctpoymoB. — M.: IIpocsemenne, 2019

3. I'adbpuensn O. C. Xumus. COOpHUK 3a1ad M yrpakHeHHH. 9 kimace : y4e0. mocobue mst oomeodpasoar. opranmzanuii / O. C. 'abpuensH, U. B.

Tpury6uak. — M.: [Ipocsemienue, 2019

4. Tadbpuensa O. C. Xumust. TeTpanas 11 1a00paTOPHBIX OMBITOB M MPAKTHISCKUX padoT. 9 kiacc : yued. mocodue s 001eoopa3oBar. OpraHu3aimii

/ O. C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocBemenune, 2019

5. l'abpuensu O. C. Xumus. Pabouas TeTpans. 9 kimace : yued. mocodue st odmeodpazonar. opranuzanuii / O. C. 'abpuensn, C. A. Crnagkos, . T'.

OctpoymoB. — M.: [Ipocsemenue, 2019

YMK pexkoMeHayeMOro npomneaeBTHYECKOro Kypca 7 Kiacca

1. I'abpuensu O. C. Xumus. 7 knacc : yue0. nmocodue st oomeodpazonat. opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. — M.:

[Ipoceenienue, 2018

2. I'abpuensn O. C. Xumusa. Metonudeckoe nmocodue s 7 kinacca : yued. mocobue ansi obmeoOpaszosar. opranuzanuii / O. C. T'abpuensn, 1. B.

Axkcénona, U. I'. OctpoymoB. — M.: IIpocBemienne, 2018
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3. T'abpuensn O. C. Xumus. Tetpans st 1a00paTOPHBIX OTBITOB M MPAKTHUYECKUX paboT. 7 Kiace : yued. mocobue ajist 00meo0pa3oBar. opraHu3anui

/ O. C. I'abpuensu, 1. B. Axc€nona, U. I'. OctpoymoB. — M.: IIpoceemenue, 2018

4. Tabpuensa O. C. Xumusa. Pabouas Terpanp. 7 kiacc : y4ed. mocobme mis obmeoOpaszosar. opranusanuii / O. C. INabpuensH, C. A. Cnankos,

N. T. OctpoymoB. — M.: [Ipocsemenue, 2018



