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Pabouast nporpaMMa no yueOHOMY npeamery «XumMus», 9 kiaacc
(68 yacos, 2 yaca B He/eJII0)
Pabouas nmporpaMmMa o XuMuM MOCTPOEHA Ha OCHOBE (PyHAAMEHTAJIBHOIO Spa COAEepKaHUs OCHOBHOTO 001Iero oopa3oBanusi, TpeOOBaHUMN K pe3yJibTaTaM

OCBOCHHUS OCHOBHOM 00pa30oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus, TpeOOBaHUN K CTPYKType OCHOBHON 00pa30BaTeIbHON MPO IPaMMBI
OCHOBHOT'0 00I11ero oOopazoBaHMs, NMPONUCAHHBIX B DepepanbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTAHAApTe OCHOBHOI'O OOIIero oOpazoBaHMs, a
takke KoHuenuuu 1yxoBHO-HPaBCTBEHHOT'O Pa3BUTHUS U BOCIIUTaHUS rpaxkaaHuHa Poccum.

[IpenogaBanue ydeOHOro Kypca «XUMHH» B OCHOBHOHM IIKOJIE OCYIIECTBJISETCS B COOTBETCTBUM C OCHOBHBIMH HOPMATHBHBIMU JIOKyMEHTaMU H
WHCTPYKTUBHO METOJMYECKUMU MaTEepHAIaMH:

3akoH Poccuiickoit ®enepannn «O0 oOpazoBanuu B Poccuiickoit @enepanumn» ot 29.12.2012r. Ne273-D3;

denepanbHbIil TOCYIapCTBEHHBIH 00pa30BaTeIbHBIA CTAaHAAPT OCHOBHOTO OOIIero 00pa3oBaHUs, YTBEPKIASCHHBIH mpuKkazoM MuHoOpHayku Poccun ot
17.12.2010 Ne 1897 «OO06 yTBEp>KI€HWHM M BBEICHHMU B ACHCTBHE (elepaibHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHJAApTa OCHOBHOTO OOIIETO
oOpa3oBaHus» (B pell. npukasza MunoOpHayku Poccun ot 29.12.2014 Ne1644)

Xumus. Paboune nporpammsl. [Ipeamernas nunus yue6nukoB O. C. 'abpuensna, 1. I'. OctpoymoBsa, C. A. CnaakoBa. 8—9 kinaccsl: yue6HOe ocodue st
obmeoOpaszoBatenbHbix opranuzanuii / O. C. I'abpuensH, C. A. Cnaako — M.: [Ipocsemienue, 2019.

B cootBerctBun ¢ OOIT OOO MBOYVY «Pemotunckas cpeansis mkona Nel umenu ['epos Cosetrckoro Corosza B.I1. JlanreBa»

YMK «Xumusa. 9 knacce»
I'abpuensa O. C. Xumus. 9 xnace : yueOHUK U1t 001ieoopa3zoBaTenbHbix opranuzanuii / O.  C. I'abpuensa, U. I'. Octpoymos, C. A. CrnankoB. — M.:
IIpocsemenue, 2020
lNabpuensu O. C. Xumus. Metoauueckoe nocodue mis 9 kiacca: yuel. mocobue nis obmeodpazoBaTenbHbix opranuzanuit / O. C. N'abpuensn, U. B.
Akcénona, 1. I'. OctpoymoB. — M.: IIpocsemenue, 2019
I'abpuensn O. C. Xumus. COOpHUK 3a/1a4 U ynpakHEHUH. 9 kiacc : yueOHoe nocodue i obmeoOpaszoBaTenbHbIX opranuzanuit/ O. C. ['abpuesnss, U. B.
TpuryOuak. M.: IIpocsemenue, 2019
I'abpuensu O. C. Xumus. Terpanp nis 1abopaTOPHBIX OMBITOB M INMpaKTUYECKUX paboT. 9 kimacc : ydeObHoe mocobue s 061eoOpa3oBaTebHbIX
opranmzanuii /O. C. I'abpuensn, U. B. Axcénona, U. I'. OctpoymoB. — M.: [Ipocsemnienue, 2019
lNa6puensu O. C. Xumus. Pabouas Terpans. 9 knace : yuebHoe mocobue st oomeoopaszoBarenbubix opranu3zamuii / O. C. ['abpuensn, C. A.
Cnanxos, . I'. OctpoymoB. — M.: IIpocsemenue, 2019



H.]'Ial-[l/lpyeMble pe3yabTaThl
ITo 3aBCPUICHUIO KypCa XMMHUH Ha 3TAIIC OCHOBHOI'O 06H.[CFO 06pa30}3aH1/151 BBIITY CKHUKH OCHOBHOM IIKOJIBI AOJIKHBI OBJIAAC Th CIACAYIOIUMUA PE3YyJIbTaTaMU:

1. JIn4uHOCTHBIE pPe3yabTAThI:
1) ocosnanue cBoeit STHUYECKON MPUHAUICKHOCTH, 3HAHUE UCTOPUU XUMHUU U BKJIaJ]a POCCUMCKON XMMHUUYECKOW HayKH B MUPOBYIO XUMHUIO;
2) ¢popmuposanue OTBETCTBEHHOTO OTHOIIEHUS K MO3HAHUIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH y4YalMXCi K CaMOPa3BUTHIO U CaMOOOpPa30BAaHUIO Ha OCHOBE
M3YYEHHBIX (DAaKTOB, 3aKOHOB M TEOPUN XMMHH; OCO3HAHHOTO BHIOOpA U MOCTPOEHUE MHAUBHUIYaIbHOM 00pa30BaTeIbHON TPAeKTOPUH;
3) popmuposarue 1eNOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPa, HEOThEMJIEMOM YacThIO KOTOPOH SABJISETCS XMMHUECKasi KapTUHA MHUPa;
4) osnadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHOMN MPAKTUKH, B TOM YHCJI€ U XUMUYECKUM;
5) oceoenue couuanbHBIX HOPM, MPaBWI MOBEJCHUS, pOJied U (POpPM COLMANbHON >KM3HH B COIIMyME, MPUPOAE M YACTHOM JKM3HM HA OCHOBE JKOJIOIMUYECKOMN
KyJbTYpbl U 0€3011aCHOT0 0OpaleHMsl ¢ BELIECTBAMM U MaTepuajiamu;
6) opmuposanue KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLIEHMM CO CBEPCTHUKAMHU M B3pOCIBIMH B IIpolecce o0pa3oBaTelIbHOM, OOILIECTBEHHO MOJIE3HOM,
yueOHO-HCcCIe10BaTebCKOM, TBOPUECKON U APYTUX BUIOB AEATEIbHOCTH, CBA3aHHBIX C XUMHEH.

2. MeTanpeaMeTHbIe pe3yJbTaThl:
1) onpeoenenue neneit coOCTBEHHOTO 00y4YeHHUs, IOCTAHOBKA U (OPMYJIUpOBaHuUE /Jis ce0s HOBBIX 3aay;
2) nnanuposanue TyTel NOCTHKEHUS KEJIAEMOro pe3ysibTaTta 00y4eHHs XUMUHU KaK TEOPETHYECKOT0, TaK U SKCIEPUMEHTAIBHOTO X apaKTepa;
3) coomneceHue CBOMX NEUCTBUU C IUIAHUPYEMBIMH pE3yJbTaTaMU, OCyujecmeiieHue KOHTPOJISI CBOEH NESITeIbHOCTH B MpOIECcCe JOCTHKEHHUS pe3ysibTara,
onpeodeneHue cnocoO0B ACHCTBUI MTPHU BBINIOJHESHUH JJA0OPATOPHBIX U MPAKTUYECKUX PadOT B COOTBETCTBUU C MPABUIAMH TEX HUKHA O€3011aCHOCTH;
4) onpedenenue NCTOUHUKOB XUMHUYECKOHN HH(POpMAIINH, TOTYyYSHUE U aHAIU3 €€, CO3aHue HHPOPMAIIMOHHOTO MPOIAYKTa U €ro MPe3eHTAIIHS;
5) ucnonvzoeanue OCHOBHBIX MHTEIUIEKTYaJbHBIX ONEpAalMii: aHAIM3a M CHHTE3a, CPAaBHEHMS M CHUCTEMATH3alMM, OOOOIICHUS M KOHKPETH3AlHH, GblsG/leHUe
MPUYHUHHO-CJICACTBCHHBIX CBSI3EH M nocmpoerue JOrH4CCKOro pacCyXIACHHUA U YMO3AKIHOUCHUSA (I/IHIIYKTI/IBHOFO, ACAYKTUBHOI'O U 11O aHaJ'IOFI/II/I) Ha MaTcpuraie
€CTECTBEHHO-HAYYHOTO COJICPIKAHUS;
6) YyMmeHue co31aBaTh, IPUMCHSATL U HpCO6paSOBbIBaTB 3HAaKU U CUMBOJIbI, MOJACIN U CXCMBbI JIS pCHICHUA y‘-Ie6HBIX U IIO3HABaTCIIbHBIX 3a4a4,
7) ¢opmuposanue W paszsumue SKOJOTHUECKOTO MBIIUICHHUS, YMEHHE NPHUMEHSATh €r0 B IO3HABATEIbHONH, KOMMYHUKATHBHOH, COLMAIBHOM MPAKTHKE
U 1po(ecCHOHANBHOI OpUEHTAINY;
8) eenepuposanue Nei N onpeesIeHNe CPEICTB, HEOOXOJUMBIX IS UX PeaIn3aIliH.

3. [IpenmeTHbIe pe3ybTaThI:

1) ymenue 0603Ha4aTh XMMUYECKHE AJIEMEHTBI, Ha3bIBaTh UX U XapaKTEPU30BaTh Ha OCHOBE I0JIOKEHUS B epuoandeckoit cucreme Jl. 1. Menneneena;

2) ¢popmynuposanue N3y4eHHbIX NOHITUN: BEIIECTBO, XUMUUECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE U CJIOYKHOE BEIIECTBO, XMMHUYECKas
peaxiys, BUAbI XUMUYECKUX PEAKLUH U T. 11.;

3) onpedenenue o Gpopmynam cocTaBa HEOPraHMUECKUX M OPTAHUYECKHUX BEIIECTB, BAJIGHTHOCTH ATOMOB XMMHUYECKUX AJIEMEHTOB UJIH CTETICHU UX OKHCICHHUS;

4) nonumanue nHGOPMAIIUH, KOTOPYIO HECYT XUMUYECKHE 3HAKU, ((OPMYJIbI M ypaBHEHHUS,

5) ymenue xnaccugpuyuposames NpocTbie (METAJIbl, HEMETAJIbI, OJArOPOJHBIC Ta3bl) U CIOXKHbIE (OMHApHbIE COCIUHEHMS, B TOM YUCJIE U OKCUIBI, a TaKKe
TUAPOKCUIIBI — KUCJIOTHI, OCHOBaHUS, aM(pOTepHbIe THAPOKCUIBI — U COJIN) BELIECTBA;



6) ¢opmynuposanue IEPUOAUYECKOTO 3aKOHA, 00BACHeHUe CTPYKTYpbl U HHPOpPMAIH, KOTOPYIO HECET EPUOAUYECKAs cUCTeMa XUMHUUYECKUX 3neMeHToB J[. 1.
Meunneneesa, packpvimue 3Ha4€HUS NIEPUOAUYECKOr0 3aKOHa;
7) ymenue xapakmepusoéams CTPOCHUE BEILIECTBA — BHJIbI XUMHUUECKHUX CBA3EH U TUIIbl KPUCTAIIIMUYECKUX PEIIETOK;
8) onucanue cTpoeHUS AaTOMOB XMMHYECKUX 3JIEMEHTOB C TIOPSAIKOBBIMU HOMepamu 1—20 u 26, omobdpadsicerue uX ¢ TOMOIIBIO CXEM;
9) cocmaenenue GopMy OKCUI0B XUMHUECKUX HJIEMEHTOB U COOTBETCTBYIOLIUX UM T'HAPOKCHIOB;
10) nanucanue CTPYKTYpHBIX (OPMYJ MOJEKYISPHBIX COCAMHEHHH M (OPMYIBHBIX €AMHUIl MOHHBIX COCJMHEHUIl MO0 BaJECHTHOCTHU, CTETNIEHW OKHUCICHHS WU
3aps1y NOHOB;
11) ymenue ¢opmynuposams OCHOBHBIE 3aKOHBI XMMMH: TOCTOSHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHOTO CTPOEHHS, COXPAaHEHHS MacChl BEILIECTB, 3aKOH
ABorajipo;
12) ymenue ghopmynuposames 0CHOBHBIE IOIOKEHUS ATOMHO-MOJIEKYJIIPHOTO YUEHUS U TEOPUU DJIEKTPOJIUTHUECKOHN TUCCOLMALINN;
13) onpedenenue Npu3HaKOB, yCIOBUM MPOTEKAHUS U MPEKPALEHHUS] XUMUYECKUX PEaKIIN;
14) cocmaenenue MONEKYISPHBIX ypaBHEHHH XMMHUYECKUX DPEAKLMH, MOATBEPKAAIOIMMUX OOLIMEe XMMHMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
BEIIECTB M OTPAXKAIOLIUX CBSI3M MEXJy KJIacCCaMH COEITUHEHUH;
15) cocmasnenue ypaBHeHUI peakuuii C ydacTUEM JIEKTPOIUTOB TAKKe B MOHHON (opMme;
16) onpedenenue N0 XUMUYECKUM YPaBHEHUSAM NPUHAUIEKHOCTH PEaKLUi K OIpeieIEHHOMY TUILY WIIM BULY;
17) cocmasnenue ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMI C TOMOLIbIO METO/1A IEKTPOHHOTO OanaHca;
18) npumenenue NOHATUI «OKUCIEHUE» U «BOCCTAHOBJIEHUE» JUISl XapaKTEPUCTUKN XUMUYECKUX CBOWCTB BELIECTB;
19) onpedenenue c TOMOIIBIO KAUECTBEHHBIX PEAKIIMK XJIOPUA-, CyIb(haT- 1 KapOOHAT-aHHOHOB ¥ KATHOHA aMMOHUS B PACTBOPE;
20) obvscHeHue BIUSHUS PA3IMIHBIX (PAKTOPOB Ha CKOPOCTh XUMHUCCKUX PEAKIIHIA;
21) ymenue xapaxmepuzoéams TOJIOKEHHE METAIJIOB M HEMETAJUIOB B EPUOJUYECKONW CHUCTEME 3JEMEHTOB, CTPOEHHE MX aTOMOB M KPHUCTAJIOB, OOIMe
¢u3nueckne 1 XUMUYECKIE CBOMCTBA;
22) 0b6vsacHeHue MHOTOOOPa3Hsl IPOCTHIX BELIECTB SBJIEHUEM AJIJIOTPOINHU C YKa3aHUEM e€ MPUYNH;
23) ycmaHoeénenue pa3nuyuil TUAPO-, TUPO- U AIEKTPOMETAIUTYPIUU U ULIIOCMPUPOSanue dTUX Pa3IUduil MPpUMEPaMH MPOMBIIUIEHHBIX CIIOCOO0B MOIYYECHHUS
METAaJIJIOB;
24) ymenue oasams o0mIyt0 XapaktepucTuky snemeHtoB I, II, VIIA rpymnm, a takxke Bomopoaa, KUCIOpoja, a3oTa, cepsl, ¢ocdopa, yriepoaa, KpeMHUS U
00pa30BaHHBIX MMHU IPOCTHIX BEILIECTB U BAXHEHMIIMX COEIMHEHUH (CTpOEHHE, HaXOKJIEHUE B IPUPOJE, MOJIydeHHE, (PU3MUECKHE M XUMHYECKHE CBOWCTBA,
IPUMEHEHUE);
25) ymenue onucvieams KOPPO3UIO METAIUIOB U CLIOCOOBI 3aIUTHI OT HEE;
26) ymenue npouzso0ums XMMUYECKHE PACUEThl C HCIOJIB30BAHUEM HOHATUH «MaccoBast 10JIs BEIIECTBA B CMECH, «KOJIMUYECTBO BEIIECTBA», «MOJISPHBIA 00BEM»
1o (¢opMyJIaM U YpaBHEHHUSM peaKLuii;
27) onucanue CBOMCTB U MPAKTUYECKOTO 3HAUEHUS U3YUEHHBIX OPraHUUECKUX BEILECTB;
28) guinoanenue 0003HaYECHHBIX B IPOTpaMMe SKCIIEPUMEHTOB, pacno3HA8aHUEe HEOPTAHNYECKUX BEILIECTB 10 COOTBETCTBYIOIUM IIPU3HAKAM;
29) cobmoodenue npaBui 0e30MacHOM pabOTHl B XUMUYECKOM KaOuHeTe (J1abopaTopun).
BbINYCKHUK NOJYYUT BO3MOKHOCTh HAYYHTBCS:

* gvlOBU2AMb U npoeepAmb IKCNEPUMEHMAIbHO cUNOmMe3bl O XUMUUYECKUX ceolicmeax gewecmes Ha OCHoBe ux cocmaesa u Cmpoerus, ux cnocobrocmu
ecmynambs 6 xumudeckKkue peakyuu, o xapakmepe u npodykmaxpasvzulmblx XUMU4YeCcKux peam;uzl;

® Xapakmepu3oeams eeuiecmed no cocmasy, CMmpOoeHUuIo u CGOIZCWI@CIM, ycmanaesiauearom l’lpu'-ll/lHHO-Cfle()CWlGeHHble ceA3uU MeDK’ay OaHHbIMU
Xxapakmepucmukamu eewiecmeda,



® cocmasiiaAmsb MOJIEKYAAPHbIE U NOJIHblE UOHHbLE YPABHEHUS NO COKpaWéHHblM UOHHbBIM YPABHEHUSAM,

® npocHo3Uposams cnocobHocms eeuecmea nposesmsb OKUCIUNENIbHbLE UIU 60CCNIAHOBUNE/IbHbLE ceolicmaa c yyuemom cmenenell OKUCIeHUS
2/1eMeHRmoe, GXOO}ZM/;MX 8 e2o cocmae,

* cocmasnsams ypasHeHus peakyuil, COOmeemcmayouux nocie008amelbHoCmuy npespaweHull Heop2aHu4yecKUx 6eujecms pasiuyHbIX Kiaccos;

* gbI0GU2AMb U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOMESbL O Pe3YIbMamax 6030eUcmsusl pasiuiHblx GaxKmopos Ha U3MeHeHue CKOpOCmU XUMUYEeCKoU
peaxkyuu;

* UCNoabL308aMb NPUOOPemENHbIEe 3HANUS OISl IKOIOSUYECKU 2PAMOMHO20 NOBEOEHUs 8 OKpYHcaloueli cpeoe;

® uUcnoav3osamo l’lpu06p€I’I’ZéHHbl€ KJIro4esble Komnemeryuu npu 6blnOJIHEHUU NPOEKMOE U y'l@6H0—uCCJZ€dO6'am€ﬂbCKux 3a0a4 no U3y4eHuIo ceodcme,
cnocobos NOJIy4eHUsl U paCno3HaeaHus eewecmses,

* 00BEeKMUBHO OYeHUBAMb UHPOPMAYUIO O 8eUeCBAX U XUMUYECKUX NPOYeccax;
*  KpumuuecKku OmHOCUMbCA K NCeBOOHAYUHOU UHpOopMayuu, HedobpPOCco8eCmMHOLL peKilame 8 CpedCcmaax Maccosol uHpopmayuu,;
* 0Co3HABaMb 3HAUEHUE MeoPeMUecKUX 3HAHUL NO XUMUU 01 NPAKMUYECKOU 0esamelbHOCMU 4el08eKd;

* 030am mMooenu u cxemvl OJisl peueHUst Yy4eOHbIX U NOZHABAMENbHBIX 3A0aY, NOHUMAMb He0OX00UMOCMb COONIOEHUS NPEeONUCAHUL, NPeOlacaeMblX 8
UHCMPYKYUSX NO UCNOAb308AHUIO JIeKAPCME, CPeOCmE ObImo 60U XUMu u op.



Coaep:xaHue nporpamMmMbl
IloBTOpeHne u 00001IeHNe CBeAeHUI 0 Kypcy 8 Kiacca
bunapnsie coennnenus. Okcuipl cosieodpasyrolye 1 Heconeoopasytomye. ['napokcuipl: ocCHOBaHUS, aMpOTEpHbIE, KUCIOTh. CpeHue, KUCIbIE,
OCHOBHBIC COJIH.

O06o06muIeHNe CBEICHNI 0 XUMHUECKUX peakuusax. Kinaccupukaims XuMUYECKUX peakuii o pa3IuyHbIM OCHOBAHUSM: COCTABY M UHCITY PEarupyonIux 1

00pa3yIoNMXCs BEIIECTB, TEIUIOBOMY 3G (EKTy, HallpaBICHUIO, U3MEHEHHIO CTETIEHEH OKMCIIEHUS 2IEMEHTOB, 00pa3yIoMX pearupyroiue BenecTsa, dase,
MCII0JIb30BAHHUIO KaTaJau3aropa.

[TonsiTue o ckopocTn XUMHUYECKOH peakunu. DakTopsl, BIUAIOMUE HA CKOPOCTh XMMUUYECKUX PEAKIMNA: IPUPOAa PEarupyoumx BEeIEeCTB, UX
KOHIIEHTpallus, TeMIIepaTypa, IJI01aab COIPUKOCHOBEHU S, HAIMUKe KaTanu3zaropa. Karanus.
JleMoHCcTpaLuu

¢ (O3HaKOMJICHHUE C KOJUICKIUSIMU METAJIJI0B 1 HEMETAJLJIOB.

¢ (O3HakOMIJICHHE C KOJUIEKITUSIMH OKCHIOB, KHUCJIOT U COJICH.

* 3aBHCHMOCTb CKOPOCTH XMMUYECKON PEAKLIHUH OT IIPUPOJIbI PEArMPYIOIIUX BEIIECTB.

* 3aBHCHMOCTb CKOPOCTH XMMUYECKON pEaKIUH OT KOHIIEHTPALUH PEAarupyrOLIMX BEIIECTB.

* 3aBHCHMOCTb CKOPOCTH XMMHUYECKOH peakluy OT IUIOLaIl CONPUKOCHOBEHUS Pearupyomux BemecTB («KUTALIMHA CI0i»).

* 3aBHCHMOCTH CKOPOCTH XUMUYECKON PEaKIMH OT TEMIIEPATY Pl pearupyroyx BEIECTB.
JlaGopaTopHbIe ONBITHI

. B3anmopericTBre aMMuaka v XJIOPOBOJIOPOJA.

. Peakuwms HeiTpanuzamnuu.

. Habmonenue TemnoBoro ¢ dexra peakiuy HelTpaan3aluu.
. B3zaumoperictBue cepHoii kuciaotel ¢ okcuaom meau (II).

. Paznoxenue IIEpOKCHUJa BOJAOpOJa C IOMOIIbIO KaTajla3bl KapTO(i)eJ'IH

AL AW —

3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peaKIiy OT MPUPOABI pearupyroiux BeIIEeCTB Ha MPUMEPE B3aUMOJICHCTBHUS pACTBOPOB THOCYIb(aTa HATPUS U
xyopua 6apusi, THocyiabhaTa HaTPHsI U CONSIHOM KUCIOTHI. («V3ydeHune BIUAHUS pa3InYHBIX (PAKTOPOB HA CKOPOCTh peakium» yepes Llentp «Touka poctay)
7. 3aBUCHMOCTH CKOPOCTH XMMUYECKOM PEAKIIMU OT IIPUPOJIbI METAJLIOB TP MX B3aUMOJIEHCTBUHU C COJISTHOM KUCIOTOM.

8. 3aBHCHMOCTB CKOPOCTU XHUMHYECKOM PEAKIMU OT MIPUPOILI KMCIIOT NP B3aUMOJEHCTBHH HX C HKEIE30M.

9. 3aBHCHMOCTBL CKOPOCTH XMMHUYECKOM PEAKLIUM OT TeMIEpaTyphl. («M3ydeHne BIUSHUS pa3IudHbIX (aKTOPOB HA CKOPOCTh peakiuu» depe3 Lentp «Touka



pocTay).

10.  3aBucHMOCTB CKOPOCTH XUMUYECKON PEAKIIUU OT KOHIIEHTPALIUH.

11. 3aBucHMOCTBH CKOPOCTU XMMHUYECKOM PEAKIMU OT IJIOIIAIU COMPUKOCHOBEHUS PEATUPYIOLIUX BELIECTB.
12.  3aBHCHMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT KATAIU3aTOPA.

XuMudeckue P€aKIMu B paCTBOPaxX 3JJCKTPOJIUTOB

[TonsATHE 00 3IEKTPOJIUTHUECKON AUCCOLMALMK. DIEKTPOJIUTHI U HEIIEKTPOIUTHL. MeXaHU3M AMCCOLMALUKN IEKTPOIUTOB C PA3IUYHBIM XapaKTep OM
cBs3u. CTeneHb NEeKTPOIUTUYECKON aAucconnayy. CHiIbHBIE U c1a0ble JIEKTPOJIUTHI.
OCHOBHBIE TOJIOXKEHHUSI TEOPUU 3IIEKTPOIUTHYECKON auccoumanuu. Knaccudukanus MOHOB M MX CBoicTBa. KHCIOTBI, OCHOBaHMS M COIM Kak
3JIEKTPOIUTHL. VX KilaccupUKanys U TUCCOLUALIMSL.
OO0mue XMMHYECKHE CBOMCTBA KHCIIOT: U3MEHEHUE OKPACKH HMHAMKATOPOB, B3aUMOJEHCTBUE C METaljaMHU, OKCHJIAMU U THAPOKCHUAAMHM METaUIOB U
cosiiMU. MouiekyJIIpHble U MOHHBIE (IIOJHBIE M COKPAIIEHHbIE) YPaBHEHUS PEaKIUil.
XHWMHUYECKUH CMBICII COKPAIEHHBIX YPABHEHM. Y CII0BUS IPOTEKAHUS PEAKUUI MEXAY MEKTPOJUTAMHU O KOHIA. Pl aKTHBHOCTH METaJLIOB.
OO6mue XMMHYECKHe CBOMCTBA IleJ04Yeii: B3aUMOeCTBHE ¢ KHUCI0TaMHU, OKCHJIaMU HEM e€TaJUIOB, coliiMu. OO11e XUMUYECKHe CBOMCTBA HEPACTBOPUMBIX
OCHOBAHUM: B3aUMOJICHCTBHE C KUCIOTAMH, Pa3I0’KEHHUE ITPU HAarPEBAHMH.
OO0mme XMMHYECKHE CBOWCTBA CPEIHUX COJICH: B3aMMOJECHCTBHE C KUCIOTAMH, IIETI0YaMH, COJISIMH U MeTajulaMu. B3auMoaeiicTBue KUCITBIX COJIEH CO
1IeJI0YaMHu.
['uaponus, kak 0OMeHHOE B3auMOJeiicTBHE coyel ¢ BOAON. [ Mapoin3 coinu CUIIBHOTO OCHOBAHMS U cllaboi KUcHoThl. ['uaponus conu ¢aaboro oCHOBAaHUS
U cuinbHOM kucaoThl. [IIkana pH.
CBolicTBa KUCIIOT, OCHOBAaHUH, OKCUOB U COJIEH B CBETE TEOPUU JIEKTPOIUTUYE CKOM JUCCOLMALUN U OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
JdemoHcTpamum.
* lcnblTaHue BELIECTB U UX PACTBOPOB Ha 3JIEKTPONPOBOAHOCTS. («DIEKTPOJIUTHI U HENEKTpoauTh yepe3 Llentp «Touka pocTtay)
* 3aBUCUMOCTb JJIEKTPOIIPOBOJAHOCTH YKCYCHOM KHCIOTBI OT KOHILEHTpauuu.(«BiusHue pacTBOopuTeNs Ha AUCCOLMALMIO», «3aBHUCHUMOCTb
NIEKTPOIPOBOJIHOCTH PACTBOPOB CUIBHBIX JIEKTPOIUTOB OT KOHLEHTpaluuu HoHOB» 4epe3 LlenTp «Touka pocTay)
* JIBMKEHHME OKPALLEHHBIX HOHOB B AJIEKTPUYECKOM IIOJIE.
* Omnpenenenue xapakrepa cpelisl B pactBopax coneil. («Onpenenenne pH B pasHbix cpenax» uepes Lientp «Touka poctay
JlaGopaTopHbIe ONBITHI.



13. Mucconmanus cna0bix JIEKTPOIUTOB Ha IPUMEPE YKCYCHON KHMCIIOTHI.

14. N3Mmenenue okpacky MHAMKATOPOB B KUCIOTHOM CpeJe.

15. Peaxuus HelTpanuM3anuu pacTBOpa MIEIOYN pasTMIHbIMU KucaotaMu.(«OcHoBanus. Peakuus neiirpanusanun» uepes Lientp « Touka pocTay)
16. Tlonyuenue ruapokcuna meau (I).u ero B3auMoaeiCTBHE C PA3IMUYHBIMUA KHCIOTAMH.

17. BsaumoneiicTBue CHIbHBIX KUCIIOT ¢ okcuaoM Meau (I1).

18-20. BzauMoieiicTBHE KUCIOT C METAJNIAMH.

21. KauecTBeHHas peakuus Ha KapOOHAT-HOH.

22. Iony4eHue CTyJHS KPEMHUEBOU KHUCIIOTHL.

23. KauecTBeHHas peakuyus Ha XJOPUJL - WM CYIb(aT-HOHBI

24. MsMeHeHre OKPACKU UHIMKATOPOB B LIENIOYHOM CPEJIE.

25. B3aumoaeicTBuUE 1Iesoueii ¢ YIJIEKUCITBIM Ta30M.

26. KauecTBeHHas peakuys Ha KATHOH aMMOHHMS.

27. Tonyuenne ruapokcuaa meau (1) u ero pasnoxeHue.

28. B3aumoelicTBre KapOOHATOB C KHCIOTAMH.

29. Tlonyuenne ruapokcuaa xenesa(Ill).

30. BzaumoneiicTBue xenes3a ¢ pactBopoM cynbdara meau (11)

IIpakTnueckue padoTbl

1. CsolicTBa KMCIIOT, OCHOBaHHIA, OKCUIOB M COJIEH B CBETE TEOPHHU DIIEKTPOIMTHIECKOM JUCCOIMAIIUN U OKUCIUTENBHO -BOCCTAHOBHUTEIBHBIX

peaxkuuit

HemeTanabl 4 NX cOeIMHEHUS

CrpoeHue aTOMOB HEMETAILIOB U UX nosokeHue B [lepuonmyeckon cucreme. Pan anekrpoorpunarensHocty. Kprucramindyeckue pemeéTku HEMETAIIIOB —
MpOCTHIX BemecTB. Amtorponuss u e€ mnpudyuHbl. Dusndeckue CcBOWCTBA HemeTauioB. OOmue XWMHYECKHE CBOMCTBA HEMETANJIOB: OKHCIWTEIbHBIE H
BOCCTaHOBUTEIILHBIC.

l"anorensl, cTpoeHUE MX aTOMOB M MOJIEKyJ. DU3NUECKHME U XMMHUYECKHE CBOMCTBA TaJIOT€HOB. 3AKOHOMEPHOCTHM H3MEHEHHSI CBOMCTB TajIOT€HOB B
3aBUCUMOCTH OT UX noJioxkeHus B [lepuoanueckoil cucteme. HaxoxaeHue rajJoreHoB B IPUPOAE U UX MOJydeHUEe. 3HAUEHUE U MPUMEHEHHUE rajl Or€HOB.

["amoreHoBOIOPOIBI U COOTBETCTBYIOIIME MM KHCJIOTHI: TIJIABHKOBAs, COJISTHAs, OpPOMOBOJOpOAHAs, MOJA0BoAOpoaHas. ['amorenumpl. KadecTBeHHBIC
peaKIuu Ha TajJoTeHU 1-uoHBL. [I[puMeHenre coeIMHEHUH TaJIOTeHOB U MX OMOJIOTHYeCcKast pOib.



O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnel. Cepa B npuposae u €€ nojydeHue. AJIJIOTPONHbIE MOAU(UKAIIMN CEPbl U UX CBOHWCTBA. XUMHUECKHE
CBOMCTBA CEphI U €€ NPUMEHEHHE.

CepoBo/IOpOA: CTPOCHHE MOJIEKYJbl, (U3NYECKHE U XMMHUYECKHE CBOWCTBa, MojdydeHue u 3HaudeHue. CepoBojopoaHast kuciorta. Cynbhuisl U uX
3HauyeHue. JIIoMuUHOPOPHL.

Oxcup cepsl (IV), cepaucras kucnora, cyiabpuTsl. KadecTBeHHas peakiiys Ha CyJIb(UT-HOH.

Oxcun cepsl (VI), cepras kucinora, cynabsdatsl. Kpucramnoruapatsl. KauectBeHHas peakius Ha cyibdaT-noH.

CepHas KuCIOTa - CUIIBHBIN 371eKTpoauT. CBoicTBa pa30aBiIeHHON CEPHOI KMCIOTHI, KAK THTUYHON KHCIIOTHI: B3aUMOJICHCTBIE C METalllaMU, OCHOBHBIMU
1 aM(pOTEepPHBIMU OKCHJIaMU, OCHOBAHUSAMHU M aM()POTEPHBIMU F'UAPOKCHIAMHU, colsiMu. KauecTBeHHas peakuys Ha CyJib(aT-HOH.

OO6miast xapakTepucTuKa 3eMeHTOB VA-rpynnbl. A30T, CTpPO€HHUE aToMa U MOJIEKYJIbl. DU3NYecKre 1 XUMUYECKUE CBOMCTBA U TPUMEHEHHE a30Ta. A30T B
IIPUPOJIE U €ro OHoJIoruyecKas poJb.

AMMUak, CTpoeHue MOJIEKYNbl U (PU3NYECKHEe CBONCTBA. AMMHauHas BOJa, HAIIATBIPHBIM CIUPT, rUApaT aMMuaka. JIOHOPHO -aKLENTOPHBIH MEXaHU3M
o0Opa3oBaHMs KaTHOHA aMMOHHUA. BoccTaHoBUTENbHBIE CBOMCTBAa amMmMHaka. Cojlu aMMOHUS U UX NpuMeHeHue. KauecTBeHHas peakiiys Ha KAaTHOH aMMOHMSL.

Oxcupl a30Ta: HECOJIE00pas3yIolLe U KUCIOTHbIE. A30THCTas KMUCI0Ta U HUTPUTHL. A30THas KMCIIOTa, € MmojydeHue u cpoiicta. Hurpatsl.

®docdop, ctpoenne aroma u amwtorponus. Dochuasl. Pochun. Oxcun Gocdopa(V) u oprodochopnas kucnora. Dochatel. PochopHbIe yIOOpECHHUS.
NucekTuiuasl.

OO6miast xapakrepuctuka smeMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOCHUSI aTOMOB, TIPOCTHIX BEIIECTB W COCAMHEHUW B 3aBUCHMOCTH OT TOJIOKEHUS
aneMmeHToB B llepuonnueckoil cucreme. Yriaepod. AIOTponHble MOAUGUKALUKU: anMas, TpaduT. AMOp(dHBIM yriepoJ U ero copra: caxka, aKTHBUPOBAHHBIN
yroib. Aacop6Ouus. XuMuueckue cBoMcTBa yriepoaa. Kokcoxumuueckoe Mpou3BOACTBO U ero mpoaykius. Kapounapr.

Oxcup yrnepoaa(ll): ctpoenne Mosiekybl, mofydeHue u ero ceorictsa. Oxcua yraepoga(IV): ctpoenue MoseKkybl, MOJIyYeHHEe U ero CBOMCTBA. YToIbHAS
kucioTa. Coslv yrojibHOM KUCJIOTHI: KapOOHAThI U TMApOKapOoHaThl. TeXHUUECKasl U MUILEBAs COA.

Heoprannueckue n opraHu4eckue BELIECTBA. YTIIEBOAOPOIBIL. XUMUYECKOE CTPOCHUE OPraHMYECKUX BEIIECTB, KaK IOPANOK COCJIHMHEHUS aTOMOB B
MOJIEKYJIE 10 BaJICHTHOCTH.

MertaH, 3TaH, Kak NpeJelbHble YIJIEBOJOPObl. DTWIEH U alleTUJIeH, KaK HelpeleabHble (HEHACHILEHHBIE) YIIeBOA0Opoabl. ['opeHue yrieBoaopo J10B.
KauecTBeHHBIE peaKIuy Ha HENIPEIEIbHBIE COCJUHEHUS.

OTWIIOBBI CNUPT, €ro NoJIydeHHe, NpUMEHEHHEe U (¢u3nosoruuyeckoe nedcTBue. TpéxaroMmHbll cnupT rauuepud. KauecTBeHHas peakuus Ha
MHOTOAaTOMHBIE CIIUPTHI. YKCyCHas - IPeACTaBUTENb Kjlacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u coiictBa. Kpemuuii B npupone. Cunnuust 1 cunad. Oxeun kpemuusi(1Y). Kpemuuesast kucnora u e€ conu.

[TpousBoacTBO cTekia u nemenTa. [IpoyKius CHINKaTHON MPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, Gpapdop, dasHc.

OnTuyeckoe BOJIOKHO.
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Hewmerannel B npupoae. @pakunoHHas neperoHka KUAKOro Bo3ayxa Kak coco0 MmojydyeHus: KMucjiopoja, a3ora, aprosa. [lomydenue ocdopa, kpemuus,
XJ0pa, Hoaa. DIEKTPOJIN3 PACTBOPOB.
[TosydeHue cepHOM KUCIOTHI: CHIPbE, XMMHU3M, TEXHOJIOTUYECKAsi CXeMa, METO/I KUIISILETO CJI0s, IPUHIUIIBI TETNI000MeHa, MPOTUBOTOKA U LIUPK YIISIHH.
OneymM. [Ipon3BoaCTBO aMMHaKa: ChIPbE, XUMHU3M, TEXHOJIOTHYECKAs CXEMa.
JdemMoHcTpanumn
e Kosutekuus HeMeTaoB.
e Mojenu KpUCTaUIMYECKUX PEIIETOK HEMETAINIOB: AaTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M MPUHLHUIIBI €r0 PabOTHI.
e [opeHue HEMETAUIOB - IPOCTHIX BELIECTB: cepbl, pochopa, APEBECHOTO YIJIsl.
e (OOpa3ipl raJIOT€HOB - IPOCTHIX BEIIECTB.
e B3saumojeiicTBuE TaJIOT€HOB C METaJIaMHU.
e BritecHenue xiopa OpoMoM UK HoZla U3 paCTBOPOB UX Coei
e Komiekuus NpupoaHbIX COEAUHEHUN XII0pa.
e B3saumoaeiicTBHe cephl ¢ METAIIAMM.
e ['opeHue ceprl B KUCIOPOAE
o Komnekuus cynbPpuaHbIX py.
e KauecTBeHHas peakius Ha Cynb(uI-HOH
e (OOeciBeynBaHUE OKPAIICHHBIX TKAHEH U IBETOB CEPHUCTHIM T'a30M.
e B3saumonelcTBHE KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEBIO.
e OOyriauBaHuE OPraHUYECKUX BEIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
e Jluarpamma «CocrtaB BO3yxay».
e BuneodparmenTsl u ciaiapl «IItuubn 6azapei».
e Ilonyuenue, coOupaHue U pacro3HaBaHUE aMMHAKA.
e Paznoxenue Ouxpomara aMMOHHSI.
e B3saumonelcTBuE KOHUEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIBIO.
e [opeHue uyepHOro nopoxa
e PasznoxeHue HUTpATA Kajaus U TOPEHUE APEBECHOIO YTOJIbKA B HEM
e OOpa3isl IPUPOJHBIX coequHeHnH docdopa.



e [openue dpocdopa Ha BO3IyXe U B KUCIOPOJIC.

e [lonyuenue 6emoro dochopa u ucbITAHHUE €TI0 CBOWCTB

o Komneknus «O0pa3isl MPUPOIHBIX COSAMHEHUH YTaepoaay

e [loptper H. 1. 3enunckoro. [lornomenne akTHBUpOBAHHBIM YTJIEM PACTBOPEHHBIX BEIIECTB UIIN I'a30B.
e VYCTpONCTBO IPOTHUBOrasa.

e Mopaenu MoJeKy1 MeTaHa, 9TaHa, 3TUJIEHA U alleTHIICHA.

e BzaumojeiicTBre dTHIIEHA ¢ OPOMHOMN BOJOW M PAaCTBOPOM TMEpMaHTaHATA KaJIHsl.
e OO0uMe XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBeHHas peakius Ha MHOTOQTOMHBIE CIIUPTHI.

e Komnekuus «OOpa3ipl IPUPOIHBIX COETUHEHUN KPEMHUS».

e Komnnekuus cTexiia, KepaMUKH, LIEMEHTA U U31EIUN U3 HUX.

e Komnekuus npoayKIUK CUIMKATHON POMBIIUIEHHOCTH.

e Buneodpparments! u crnaiipl «IIpon3BOACTBO CTEKIIA U LIEMEHTAY.

e Komrekuusa «IIpupoaHslie coeqMHEHUS HEMETAIIOBY.

e BuneodparmenTs! u crnaiiasl «OpakirnoHHas EPETOHKa )KHUIKOTO BO3TYXa»

e BuneodparmenTts! u cnaiiasl «Iloayuenne Boopoa, KUCIOPOAa ¥ TAJIOTEHOB IIEKTPOIUTHYECKUM CIIOCOOOM.
e Mojenu annapaToB 11 IPOU3BOACTBA CEPHOM KHUCIOTHI.

e Mogenp KUIALIETO CIIOM.

e Mojenp KOJTOHHBI CHHTE3a aMMHAaKa.

e Buneopparmentsl u cinaiiapl «IIpon3BoacTBO CEPHOI KUCIOTHIY.

e Buneopparments! u ciaiael «IIpon3BoacTBo aMmmuaKa.

e  Komnexkuus «CpIpb€ U1 IOITYUYEHHS] CEPHON KUCTIOTBD.

JlaGopaTopHbIe ONBITHI

31. Pacno3naBanue ranorenna-uoHoB.(«Onpeenenre XJI0pyuI-uOHOB B MUTHLEBOM Boe» yepes Llentp «Touka poctay)
32. KauecTBeHHbBIE pEAKIMU Ha CYJIb(PaT-HOHBL

33. KauecTBeHHas peakius Ha KaTHoH aMmMoHust. («O6pasoBanue coseil ammonus» depes Llentp «Touka poctay)

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTBI, KaK dJIEKTPOJIUTA.
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35. KauectBeHHble peakiuu Ha Gochar-HoH.

36. Tonyuenue u CBOWCTBA YrOJBHOU KUCIOTHL.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. TIponmyckaHue yIIIEKMCIIOTO rasa Yepe3 pacTBOP CHIIMKATa HATPHSL.

IIpakTnueckue padoTbl

2. V3y4yeHue CBOMCTB COJISTHOM KHUCIIOTEHL.

3. U3zyueHue CBOMCTB cepHOM KUCIOTHL. («Peakiun HOHHOTO 0OMeHa. B3auMmoaeliicTBre THAPOKCHIa Gapus ¢ CepHOi KucinoToi» yepes Llentp «Touka pocTay)
4. TlonyueHnre aMMuaKka v M3ydeHue ero cBoicTs.(«OCHOBHBIE CBOMCTBA aMmMuaka» yepes Llentp «Touka poctay)

5. Mosy4eHne yriIeKUCIOTO Ta3a U U3yYEHUE €ro CBOMCTB.

MeTabl M X COeTMHEHUS

[Tonoxxenue metaninos B [lepuoguueckoii cucreme xumuueckux snemeHToB [[. 1. MeneneeBa, cTpoeHUE UX aTOMOB M KpUCTAJLJIOB. MeTainuec Kast CBSI3b
U MeTaJuTMdecKas Kpucramindeckas pemérka. Ou3ndeckue CBOWCTBa METANJIOB: AJIEKTPO- U TEIJIOMPOBOIHOCTH, OTPAXKAIOMIasi CIIOCOOHOCTh, MIACTHYHOCTD.
CruniaBbl YEpHBIE U IIBETHBIE.
Mertamibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMMYECKHH psa HanpspkeHui. BzaumojelicTBre MeTasioB € HEMeTajulaMHu, OKCHUJAaMHU, KHCIOTaMH, COJISIMU.
AntoMuHOTEpMUSL.
CrtpoeHre aToMOB W MPOCTHIX BEHIECTB MICTIOYHBIX METAIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMHUYECKUX CBOMCTB IICTOYHBIX METAJUIOB OT 3apsjioB SIep HX
aToMoB. OKCHJIBI ¥ THAPOKCH/IBI IIETOYHBIX METAJIOB, UX TMOJIyYeHUE, CBOMCTBA, MpUMEHEHHE. BaykHEHIITE COTHM MIETOYHBIX METAJIOB, X 3HAaYe HUE B )KHUBOU U
HEKUBOW MPUPOJIE U B )KU3HU YEJIOBEKA.
CrtpoeHre aToMOB U MPOCTBHIX BEIIECTB LIEIIOYHO3EMEIbHBIX METAIOB. 3aBUCUMOCTh (DPM3UYECKUX U XUMHUYECKHX CBONCTB IIEIOYHO3EMEIbHBIX METaJJIOB OT
3apsioB siaep Uux aToMoB. OKCHUIIBI M THAPOKCHU[BI IIETOYHO3EMENIbHBIX METAJIOB, UX IOJIy4eHUE, CBONCTBAa U NMpUMEHeHHe. BaxHeimue coau mENOYHO -
3eMeNbHBIX METAJUIOB, UX 3HaUEHHUE B MPUPOJE U KHU3HU ueroBeka. KapOoHaThl 1 rTHAPOKapOOHATHI KaIbIusl.
XKéctkocTh BOIBI: BpeMeHHas W MocTosHHas. CrocoObl ycTpaHeHUsT BpeMEHHOW KECTKOCTH. CrocoObl yCTpaHEHHUS MOCTOSIHHOW KECTKOCTU. VIOHU THI.
CoenuHeHHs aTIOMUHUS B TpuUpojae. XUMHUYECKHUE CBOicTBa amoMuHHS. OCOOCHHOCTH OKCHIA M THUAPOKCHIA AIIOMHHUS KaKk aM(OTEPHBIX COCIMHECHUN.
Bakneiiime conu aroMuHus (XJI0pHI, Cyibdar).
OcobeHHOCTH cTpoeHus aToma >kene3a. JKene3o B mpupone. Baxueiimme pyasl sxeneza. Oxkcunsl u rugpokcunst sxene3a(ll) u sxxenesza(Ill). Conn xenesa(Il) u
xene3a(Ill). OOHapyskeHrne HOHOB KaTHOHOB JKeJie3a B pacTBOpEe. 3HaUCHUE COSTMHEHUH jKeTe3a.
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Koppo3zus xumuueckas 1 3JeKTpoXuMHuuecKas. 3aluTa METalsIoB OT KOppo3uu. MeTauibl B IpUpo/ie: B CBOOOHOM BUJIE U B BUJie coennHeHuil. [lonstue o
MeTanypruu. YepHast u 1iBeTHas Metautyprus. [lupomeTaniayprus, TuIpoMeTauTyprus, 3jaeKrpoMeramnyprus. Jlomennslii npouecc. [lepepaboTka uyryHa B
CTajb. DJIEKTPOJIN3 PACILIABOB.
JleMoOHCTpanun

* B3anmMoJelCTBUE HATPUS, JTUTHS U KAJIBIHS C BOJIOM.

* T'opeHue HaTpus, MarHUs U kKeje3a B KUCIOPOJIE.

* Bcnbinka TepMUTHON CMECH.

* BsaumopeiicTBHUE CMeCH MTOPOLIKOB CEPBI U XKeye3a, [IMHKA U CEPBIL.

* BsaumopeiicTBuE aTIOMHHHUS ¢ KUCIOTAaMU, IIEJI0YaAMH U BOJIOM.

* BsaumogeiicTBue xkene3a u MeAU C XJI0POM.

* BzaummopelicTBUE MeIH ¢ KOHIICHTPUPOBAHHON CEPHOM KMCIOTOM U a30THOM KUCIOTOH (pa30aBIeHHON U KOHIICHTPUPOBAHHOM ).

* Okpacka IIaMeHU COE€IMHEHUSMHU LETOUYHbBIX METAJIJIOB.

* Okpacka IIaMeHU COEIMHEHUSMHU 1ETOUYHO3EMENbHBIX METAJIIIOB .

e JameHue U3BECTU BOJIOU.

* [lomyueHue KECTKOM BOABI B3AMMOAECHCTBUEM YTJIEKUCIIOrO ra3a C U3BECTKOBOM BOJOM.

* VYcTpaHeHHE BPEMEHHOM KECTKOCTH KUIISTYCHUEM U JTOOABKOM COJIBI.

* VYcTpaneHHe NOCTOSHHON KECTKOCTH 100aBKOM COMBIL.

*  HoHUTHI U IPUHIUI UX JIEUCTBUS (BUACO(PPArMEHT).

* Komnekuus NpUpOIHBIX COCIMHEHUN AIFOMUHHS.

*  Bugaeodparments! u cnaitnbl «OKcuJ aTlOMUHMS U €70 MOJIU(PUKALIUN.

* [lonyuenue aM(poTepHOTO TUAPOKCUAA ATIOMUHUS U UCCIIEA0BAHUE €ETO CBOMCTB.

*  Komnekuust « XMMUYECKUE UCTOYHUKHU TOKA».

* Pe3ynbTaThl JUIMTEIBHOIO SKCIEPUMEHTA 110 U3YYEHUIO KOPPO3UU CTAJIBHBIX U3/ICJIMH B 3aBUCHUMOCTH OT YCJIOBHI IIPOLIECCOB.

* Boccranosienue meau u3 okcuaa meau(Il) sogopomom.

*  BuneodparmenTs! u cinaiipl «IIpon3BOACTBO UyryHa U CTaIN».

*  BuneodparmenTs! u cnaiifpl «M3aenus U3 4yryHa u cTaim.

*  BuneodparmenTs! u cnaiipl «IIpon3BoACTBO AIFOMUHUS.



13

JlaGopaTopHbIe ONBITHI

39.B3aumoeiicTBue xKenes3a ¢ pactBopoM cyibdara meu(1D).
40.1Tony4yenne U3BECTKOBOM BOBI U OIIBITHI C HEM.
41.Tonyuenue ruapokcunos xeneza(Il) u (I11).

42 .KauecTBEHHbIE pEaKIMU HA KATHOHBI JKeJIe3a
IIpakTnueckue padoTbl

6. TlomydeHue KeCTKON BOJBI ¥ CIIOCOOBI €€ yCTpaHEHH S,

7. Pemenue sKCIEpUMEHTAIBHBIX 33124 10 TeMe « MeTaby».
XuMus 1 OKPyKawIas cpeaa

Crtpoenue 3emiu: SApO, MAaHTHS, 3eMHAs KOpa, UX XUMU4eckuil coctas. JIutocdepa u e€ xumuueckuii cocraB. Munepansl. Pyasl. OcagouHble MOPOJIBL.
[Tone3Hbie BcKkonaeMble. XMMHUYECKUNM COCTAB THAPOCHEphbl. XMMUYCCKUM COCTaB aTMOCHEPHI.
VIcTOYHUKH XUMHUYECKOTO 3arps3HeHUS OKpY Karolei cpeapl. [ 1obanbHble 9K0IOTHYecKre IPOOIeMbl YeJIOBEYECTBA: MAPHUKOBBINA dPPEKT, KUCIOTHbIE JOMKIH,
030HOBBIE JIbIPBL. MeXIyHapoAHOE COTPYAHUYECTBO B 001aCTH OXPaHbl OKPY’KAIOIIEN Cpeibl OT XMMHUECKOT0 3arps3HEHMS. «3eIEHAsT XUMUAY.
JleMoHCTpanuu

*  Buneodparments! u cnaiipl «CTpoeHne 3eMiIH U €€ XUMUYECKUI COCTaBy.

¢ Kouiekuus MUHEpaIOB U TOPHBIX MOPO/I.

¢ Komnekuus «Pynpl MeTanmoBy.

*  BuneodparmenTsl u cnaiiapl «I mobanbHbIE 3KOJIOTHYECKHE TPOOIEMbI YETIOBEYECTBAY.
JIaGopaTopHBbIe ONBITHI

43. U3yuenue rpaHmra.

O06001menne 3HAHUI M0 XMMUM 32 KYPC OCHOBHOM HIKOJIbI.
IoaroroBka k OCHOBHOMY IrocyIapCTBEHHOMY IK3aMeEHY
CrtpoeHue aToMa B COOTBETCTBHH C MOJI0)KEHUEM XUMHUYECKOTO drieMeHTa B [lepuoanueckoit cucreme. CTpoeHHE BEIIECTBA: XMMHUECKas CBS3b U
KPUCTALITNYECKHE PEHIETKHA. 3aBHCHMOCTh CBOMCTB 00pa30BaHHBIX dJIEMEHTAMHU MPOCTHIX BEIMIECTB (METAJIOB, HEMETAIIIOB, OJIATOPOTHBIX Ta30B ) OT MOJIOKESHUS
3JICMCHTOB B HepHOﬂquCKOﬁ cucteme. Tumonorus HCOPTaHNMYCCKUX BCHICCTB, ACJIICHUC UX Ha KJIACChI U T'PYIIIILI. HpeILCTaBI/ITeJII/I.



[Tpu3Haky U ycaoBUs IPOTEKAHUSI XUMHUUECKUX peakiuid. TUIIONOrus XuMUYECKUX peakiyii 1o pa3indHbIM OCHOBaHUAM. Peakuiny noHHOro 0OMeH a.
OKHUCIIUTENTEHO-BOCCTAHOBHTEIIBHBIC PEAKIINH.

XUMHUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XMMUUECKHE CBOICTBA COJIE00pa3yIOLINX OKCUAOB, THIPOKCUIOB (OCHOBAHUH, KMCIOT U aM(OTEPHBIX
TUAPOKCUIIOB), COJICH.

TemaTuyeckoe iaHupoBaHuEe 9 KJjace

Ne HaumenoBanue paszzaenos (Tem) KosmuecTBo yacos o B TOM ynciie Ha npoBeICHUE
porpaMmme [IpakTuueckux paboT KonTposbHbIX
pabor
9 knacc
1 [ToBTOpeHue u 00o0IIEHNE CBEIEHUH TTO KypCy 8 5 1

Kiacca. XUMHYECKHE p€aKuu

2 XUMUYECKHE PEaKIMu B pacTBOpax 10 1 1
3 Hewmerannel v UX coeTMHEHUS 25 4 |
4 MeTansbl M UX COCAMHEHHUS 17 2 1
5 XHMHS U OKpYyXKarolas cpeaa 2
6 O06001eHne 3HaHUH 0 XMMHH 32 KypC OCHOBHOM 7 1
mkoutbl. [loaroroBka k OCHOBHOMY TOCYIapCTBEHHOMY
sk3ameny (OI'D)
Pesepn 2
Htoro 68 7 5
KanenaapHo-remaTuyeckoe niaHupoBaHue 9 kiacc
Nen/n Tema ypoka Koxn- CPOKH OcHOBHBIE BU/IbI yU€OHOH AESITEIbHOCTU [Tnanupyemble pe3yabTaThl
BO
4acoB

IoBTOpeHune u 00001IeHNe cBeleHU 1O Kypcy 8 kiacca. Xumudyeckue peakuuu (5 4)

1 Knaccudukanus ‘ 1 ‘ ‘ ‘ XapaKkTepusyroT OKCHJBIL, TUIPOKCHUJIBI ‘ Ipenmerneie:
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HEOPTaHMYECKUX BEIIECTB U
WX HOMEHKJIaTypa

(ocHOBaHUA, amdoTepHbIC TUAPOKCUJIBI,
KHCIIOPOJICOAEPIKAIME KHCIOTH) M COJH IIO
IUTaHy:  COCTaB, cmocoObl  00pazoBaHUs

Ha3BaHUH, XapaKTepHBIE CBOMCTBA u
MOJy4YeHUE. Knaccudpumupyrot OKCH/JIBI,
TUAPOKCHUIBI (ocHOBaHMH, am¢oTepHbIe

TUIAPOKCHUIBI, KHCITOPOACOAEPIKAIINE KHUCIOTHI)
U COJIM IO PAa3JIMYHBIM MpPHU3HAKAM. Y4YaTcs
MOATBEPKIATh XapaKTEPUCTUKY OTIEIbHBIX
MPEICTaBUTENEH  KIACCOB  HEOPTraHMYECKHUX
BEIIECTB YPAaBHEHUSAMH COOTBETCTBYIOIIUX
peakuuii. PackpbIBarOT B3aMMOCBS3b MEXKIY
KJIACCAMH HEOPraHUYECKUX COCIMHEHUH, Kak
FE€HETUYECKYIO.

Krnaccudukanust XuMuaecKux
peaKkuui o pasinyHbIM
OCHOBaHUSM

OOBACHSIOT MOHATUS «XUMUYECKAS PEAKIIHS,
«PEaKIUU COCTUHCHHS, PEAKITUN
Pa3IOKEHUs, «PEaAKINH 00MEHAY, «PeaKInu
3aMENICHU, «PEAKIUN HEUTpaIu3anumny,
«IK30TEPMHUUYECKUE PEAKIIHI,
«IHJIO0TEPMHUYECKHUE peaKkun», «00paTuMbIe
peakuun», «KHeoOpaTUMbIE peakum,
«OKHCIIUTEIHHO-BOCCTAHOBUTEIIbHBIE
peaKIn», KTOMOTEHHbBIE PEaKLIUNy,
«TEeTePOTreHHbIC PEAKIINNY», KKATAITUTUYECKUE
pEeaKINn, «HEKATATUTHYECKUE PEAKIIUN,
«TerI0BON YPPEKT XUMUIECKOHN peaKLum».
Knaccupunupyrot XumMuyeckrue peakiuu mno
pa3IUYHBIM OCHOBaHUAM. ONpeaensiorT
OKHUCJIUTEb U BOCCTAHOBUTE b, IPOLIECCHI
OKHCJIEHUS U BOCCTAHOBJICHHUS.

Habnro1a10T ¥ ONMUCHIBAIOT PEAKIIUN MEKIY
BEI[ECTBaMH.

Haywatcs Ha3piBaTh oOIIME XWMHUYECKHE
CBOMCTBa OCHOBHBIX KJI4CCOB XHWMHYECKHUX
coenmuHeHwid ¢ mo3unuu 10/], mpuBOIUTH
MIPUMEpPBI PEaKIUi, ONPEENsITh BEIECTBO —
OKHCIIUTENb U BOCCTAHOBUTEIID;

HayyaTCcsl XapaKTepu30BaThb XUMHUYECKUE
cBoiicTBa  aM(OTEpHBIX  OKCHAOB |

THAPOKCHUIOB, HCIIOJIB30BaTh pu
XapaKTCPpHUCTHUKE BCHICCTB TIOHATHC
«amM (bOTepHO CTb», MIpOBOAUTH OIIBITHI,

HOATBEPKIAIOIIME XUMUYECKUE CBOMCTBa
aM(OTEpHBIX OKCHJIOB M THITUIPOKCHIOB;
Hayyarcsi ONHUCHIBaTb M XapaKTepu30BaTh
TabJIMYHYIO thopmy [ICX5 JINYE
MenneneeBa; Jenarb YMO3AKIIOYEHHUS O
XapakTepe U3MEHEHUs CBOMCTB XMMHYECKHUX
JJEMEHTOB  C  YBEJIMYEHHUEM  3aps0B
ATOMHBIX SI7IEP;

HayyaTcsl yCTaHaBIMBAaTh MPHUHAJICKHOCTh
XAMUYECKOM pPEaKuuu K OnpeacaiéHHOMY
TUINY MO OJHOMY W3 KIIacCH(HUKAIMOHHBIX
MIPU3HAKOB;

Hayy4arcsi Ha3bIBaTh (aKTOPHI, BIUSIOININE HA
CKOpPOCTh XUMHUYECKON PeaKui U OOBSICHATH
WX BIMSHUE, Ha3bIBaTh (DaKTOPHI, BIMSIOLINE
Ha CMelIeHUe XUMUYECKOI0 PABHOBECHS;
HayJaTcs MIPOBOAUTH HECJIOXKHBIE
XMMHYECKHE OIBITHI M HaOmojeHus 3a
M3MEHEHUSIMU CBOWCTB BEIIECTB B MPOIIECCE
npeBpaieHni, coomoaaTh npasuia Th
Peryisrusasie (P)

CraBar yueOHble 3aJadyl Ha  OCHOBE
COOTHECEHHUS YK€ W3BECTHOTO U YCBOEHHOI'O
Y TOTO, UTO €I11€ HEU3BECTHO;

COCTAaBIISAIOT IUIaH U aJITOPUTM JIEHCTBUS;
MPUHUMAIOT U COXPaHSIOT Y4eOHYIO 3ajauy,
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Bxoanasi AmarHocTuyeckas
pabora

YUUTBIBAIOT BBI/IEJICHHBIE y4UTEIEM
OpPHUEHTHUPHI ACHCTBHS B y4eOHOM Marepuale

ITonsTe o ckopocTn
XUMHYECKON PEaKIUH.

Karanu3z

OOBSACHSAIOT YTO TAKOE «CKOPOCTh XUMUYECKOU
peakiumy». ApPryMEHTUPYIOT BBIOOP €IWHUIIL
U3MEpEeHHUs.  YCTaHaBIMBAIOT  MPUYUHHO-
CIIE/ICTBEHHBIE CBSI3M BIIUSIHUSA Pa3TUYHBIX
($akTOpOB HAa CKOPOCTh XMMHUYECKHX pPEaKLUH.
HabnionaloT M ONMHUCHIBAIOT PEAKIHH MEXIY
BEIIECTBAMH C MOMOIIBIO PYCCKOTO (POIHOTO)
A3blKa M s3bIKa XUMHUHU. [IpoBOJSAT OMNBITHI,
NOATBEPXKJAIOIINE  3aBUCHUMOCTh  CKOPOCTH
XUMUYECKON PeaklUuu OT PAa3IMIHBIX (PAaKTOPOB

B COTPYIHUYECTBE C YUUTEIEM ;

BBIJIBUTAIOT BEPCUU PEIICHUS TIPOOICMHI ;
YMEIOT OIICHUTH CTENeHb ycrexa WIn
HEYCIIeXa CBOCH JIeATENIbHOCTH;
OCYILECTBIAIOT MOLIATOBBIA W UTOTOBBIA
KOHTPOJIb [0 PE3yJbTary.

IloznaBatenbHbIe (11)

CraBar u ¢GopMyIUpYyIOT HpoOJieMy YpOKa,
CaMOCTOSITEITEHO CO3/TAfOT AJITOPHUTM
JIEATENIBHOCTA TIPH  PEIICHUH TPOOJIeMEI;
aHAM3UPYIOT, CPaBHUBAIOT H 0000IMalT
W3YYCHHBIC TOHSATHS, CTPOSIT JIOTHYECKOE
paccyxJeHue, BKIOYas  YCTaHOBJICHHE
MIPUYUHHO — CJICICTBEHHBIX CBSI3CH;

CTPOSIT PEUYCBOC BHICKA3BIBAHUE B YCTHOH H
MUCHMEHHOMN dopwme; HCIIOJIB3Y 0T
pazIMuHble WCTOYHUKU WHQOPMAIUU s
BBIMTOJTHEHUST YUYEOHBIX 3aJaHUiA;, BIIAJCIOT
o0IMM  TIPUEMOM  pEIICHUs  3ajay;
BBIIBUTAIOT THUIOTE3bI, UX O0OOCHOBBIBAIOT U
JTIOKa3bIBAIOT.

Kommysukarussselie (K)

KonTpois " 00BeKTUBHAS OIICHKA
COOCTBEHHBIX ~ JICWCTBMM W JCHCTBHH
MapTHEPOB; TPOSBISIOT  aKTUBHOCTH  BO
B3aUMO/ICH CTBUH JUTst peleHus
MO3HABATEIFHBIX 1 KOMMYHUKATUBHBIX 3a/1a4;
OTCTaWBalOT CBOKD TOYKY 3PEHUS, MPHUBOISIT
APTYMEHTHI, TOATBEpPXIas UX (QaKTaMmu;
YYIUTHIBAIOT Pa3HbIC MHEHHUS M CTPEMSTCA K
KOODIMHAIIMK  PA3MUYHBIX  TO3WUIUA B
COTPYIHUYCCTBE

UlrraroctHBIe (JI)

(DOpMI/Ip}/IOT OTBECTCTBCHHOC OTHOIICHUC K

Y9IE€HHUIO; TPOSBIISIIOT yCTOWYMBBIA y4eOHO —
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MO3HABATEIBHBIN MHTEPEC K HOBBIM CIIOCOOaM
peleHus 3a7a4 MPOSBIISIOT
moOpO’KeNaTeNbHOCTh,  OT3BIBUYMBOCTH,  Kak
MOHMMAaHWE YyBCTB JPYruX JIoAed U
CONEepeKMBaHNE HM; (OPMHUPYIOT YMEHHS
MCIIONIB30BaTh 3HaHHWsI B OBITY; DPa3BHBAIOT
0OCO3HAHHOE, YBa)KUTENBHOE u
noOposkenaTebHOE OTHOLIEHHE K JApyromy
YEITOBEKY, €0 MHEHHUIO; y4aTCsl BECTU AUAIOT

XuMuuyeckne peakuuu B pacrsopax (10 v)

ONEeKTpOoJIUTHYECKAs
JUCCOIUAIUS

XapakTepu3yroT MOHATHUS «JIEKTPOJIUTHUECKAS
JACCOLIMALUSD, «IIIEKTPOIUTHDY,
«HEBJIEKTPOJUTBD. Y CTAHABIMBAIOT
MPUYUHHO-CIIEICTBEHHBIE CBSI3H MEXKY
MPUPOJION STEKTPOJIUTA U CTENIEHBIO €T0
JUCCOLMAlMU. Y CTaHABIMBAIOT IPUUYUHHO-
CIIEJICTBEHHBIE CBSI3H MEXAY TUIIOM
XUMHYECKOU CBSI3H B DJIEKTPOJIUTE U
MEXaHNU3MOM €ro TUCCOLHALIAH.

IIpeameTHbIe:

Xapaxmepuzoeamv NOHATUSA
«AIIEKTPOJTUTHIECKAS TUCCOIUALINS,
«DJIEKTPOJTUTBD, «HEITECKTPOIUTHI,
CTEIEHb JUCCOLMAIIUNY, KCUIIHHBIC
AJIEKTPOJIUTBDY, «CIIA0BIE SJIEKTPOIUTHD,
«KATHOHBI», KAHUOHBDY, KKUCIIOTBD»,
«OCHOBaHHUS,

«cosm». COCTaBIIATh YPaBHEHUS

O] KUCIIOT, OCHOBAHHI U COJICH.

OCHOBHBIE TTOJIOKEHUS
TEOPHUHU BIEKTPOIUTUYECKON
nucconmanuu (TO/I)

XapakTepHu3yrT MOHATHS «CTCTICHb
JUCCOIMAITUNY , «CHIILHBIC DIIEKTPOIIUTHD,
«cITa0bbIe AIIEKTPOIIUTHD), «KATHOHBD,
«QHHUOHBI», KKHCIOThDY, KOCHOBAHUS», KCOIINY.
CocCTaBisIOT ypaBHEHUS 3JIEKTPOIUTHYECKOM
JUCCOILIMAIIMU KUCIIOT, OCHOBAHHH U COMeHt.
WnnroctpupyioT npuMepaMu OCHOBHBIE
MIOJIOKCHUS TEOPUH IIEKTPOTUTHICCKOM
JIMCCOIMALINH.

Paznu4aroT KOMITOHEHTHI I0Ka3aTeIbCTB
(Te3ucoB, apryMEeHTOB U (POPMBI
JI0Ka3aTelIbCTBA)

Unnrocmpuposams nipuMepamMu
OCHOBHBIE mojioxkeHust TOJ1;
T€HETHYECKYIO B3aUMOCBS3b MEXKTY
BEILIECTBAMH (ITPOCTOE BEIIECTBO —
OKCHJT — THAPOKCH]T — COJIb).
Pa3znuuams KOMIIOHEHTHI I0KAa3aTEIHCTB
(Te3ucoB, apryMeHTOB U (pOPMBbI
JI0Ka3aTenbCTBa). Packpvieams
CYIIHOCTb TIOHSTHS «MOHHBIE PEAKIIUN.
CocCTaBisTh MOJICKYJISIPHBIE, TOTHBIE

Y COKpAICHHBIC HOHHBIC YPaBHEHUS
peaKIuii ¢ y4acTHEM DJICKTPOITUTOB.

Habarooamsb u onucvieams peaxiuit
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XUMHUECKHE CBOWMCTBA KHUCIIOT
B cBeTe TOJI

XUMHUECKHE CBOWCTBA KHUCIIOT
B cBeTe TOJI

XapakTepusyT 00111e XUMUIECKUE
CBOMCTBA KUCJIOT C MO3ULUN TEOPUH
ANEKTPOIUTHYECKON JTUCCOIHAITHH.
CocCTaBIAIOT MOJIEKYJISIPHBIC, TTOTHBIC U
COKpAILIEHHbIE HOHHBIE YPABHEHHUS pEAKLIUM C
y4acTHEM KUCTOT. APryMEHTHPYIOT
BO3MOKHOCTb ITPOTEKAHUS PEaKIHii ¢
y4acTHEM KUCJIOT Ha OCHOBE TIPaBUIIa
Bbepronie u psiiga akTHBHOCTH METaJLIIOB.
[TpoBOIAT OMBITHI, TOTBEPKAAIOIINE
XUMHUYECKHE CBOMCTBA KUCTIOT, C
COOJIIOICHUEM TIPABHII TEXHUKH
6e3omacHocTd. Habmo1atoT 1 onuckeIBaroT
PEeaKLuy C y4acTHeM KUCJIOT C IOMOIIBIO
pyccKoro (poAHOT0) SI3bIKA U SI3bIKa XUMUHU

10

XUMHYECKUE CBONCTBA
OCHOBaHMH B CBETE TEOPHUU
BIEKTPOIUTUYECKON
JMCCOLMAIMN

CocTaBisI0T MOJIEKYJIIPHBIE, TIOJIHBIE U
COKpAILEHHbIE HOHHBIE YPAaBHEHUS pEaKLUi C
y4acCTHEM OCHOBAHUI. APTyMEHTUPYIOT
BO3MOYKHOCTb MPOTEKaHUS peaklnuii ¢
y4acTHEM OCHOBAHMI Ha OCHOBE MpaBUIa
beproiute. [IpoBOaAT ONBITHI,
MOJTBEPKIAIOIINE XUMUYECKHE CBONCTBA
OCHOBaHHUH, ¢ COOJIIOJICHUEM NTPABUIT TEXHUKU
6e3omacHocTH. Ha0roa0T 1 ONKMCHIBAIOT
peakLuu C y4acTUEM KUCIIOT C IOMOILBIO
pycCcKOro (pOAHOTO) s3bIKA U SI3bIKA XUMUHU

11

XuUMHYECKHUEe CBOMCTBA CoJel B
CBETE TEOpUHU
DIIEKTPOITUTHYECKOMN

I CCOIHAITAN

XapakTepu3yrT 0011e XUMUYECKHEe CBOWCTBA
COJIeH C TO3ULIUIN TEOPUHU PIEKTPOIUTUUECKOU
nucconuanuu. CocTaBIIIOT MOJIEKYJISIPHBIE,
IIOJIHBIE Y COKPAIEHHBIC HOHHBIE YPABHEHUS
peaKkui ¢ y4acTHEM COJIEH. APryMEHTUPYIOT
BO3MOKHOCTb IIPOTEKaHUS PEAKLIUN C

MEXY MEKTPOJIUTAMHU C TOMOILBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO)
SI3BIKA U SI3bIKA XUMUU.
Xapaxkmepuzosams 00ITNE XUMHUYECKUE
CBOMCTBA KUCIOT ¢ mo3utuit TO/I.
Cocmagnams MOJIEKYJISIpHbBIE, IOJTHBIE U
COKpalIeHHbIE HOHHBIE YPABHEHHS
peakuuii ¢ ydyacTUEeM KHUCJIIOT.
Habarwoamv u onucvieams peakuuu

C y4acTHUEM KHUCJIOT C IOMOIIbIO
€CTECTBEHHOTO (PYCCKOT0 WJIM POJIHOIO)
SI3BIKA U SI3bIKA XUMHUH.

IIpo60o0ums ONBITHI, TOATBEPKAAIOLITIE
XUMUYECKHE CBOMCTBA KUCIIOT, C
COOMI0IeHNEM MTPABUIT TEXHUKU
0e30MacHOCTH.

PerynsruBHEIE:

CraBst yueOHbIe 3a/1aul Ha OCHOBE
COOTHECCHHUS YK€ NU3BECTHOI'O 1 YCBOCHHOI'O
¥ TOTO, YTO €II[e HEU3BECTHO;

COCTaBJIAIOT IJIAH U aJITOPUTM HeﬁCTBHH;
OCYHICCTBIIAOT MOIIIATOBLII KOHTPOJIb ;
AZICKBATHO BOCIIPUHUMAIOT MPEIJIOKCHUSA U
OLCHKY YUYUTCIIA U OAHOKIIACCHHUKOB;
BHOCSIT HEOOXOIUMbIE KOPPEKTUBHI B
I[CﬁCTBHG IOCJIC €ro 3aBCpIICHUA Ha OCHOBC
ydeTa CJIeNIaHHBIX OIHNOO0K.
Ilo3HaBaTeNnLHEBIC:

CtposT peueBoe BbICKa3bIBaHHE B YCTHOU U
MMUCEMEHHOH (opMme;

BJIJICFOT OOIIIMM MTPUEMOM PEIICHUS 3a7ad;
HCIONB3YIOT MIOUCK HEOOXO0AMMOM
I/IH(bOpMaHI/II/I 13 Pa3IMIHbIX UCTOYHUKOB JIJId
BBIMOJTHEHU ST YUeOHBIX 3aJaHUIA;
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y4acTHEM CcOJIEl Ha OCHOBE mpaBuiia bepToiie.
[IpoBOAST OMBITHI, MOTBEPIKIAOIINE
XUMHYECKHE CBOMCTBA COJIEH, C COOIIOAEHUEM
IpaBUJI TEXHUKH 0€301aCHOCTH.
Halro1ar0T 1 ONMUCHIBAIOT PEAKITUH C
y4acTHEM COJIEH C TIOMOIIIBIO PYCCKOTO
(poHOTO) SI3BIKA U SI3bIKA XUMUU

12

[TonsTre o runponuse coaen

YcTaHaBIMBAIOT 3aBUCHMOCTb MEXAY
COCTAaBOM COJIM U XapaKTepOM I'UApPOJIU3a.
AHaIU3UpyIOT Cpexy pacTBOpa COJH C
MOMOIIbI0 HHAUKATOPOB. [IporHo3upyior Tum
THIPOTIU3a COJIM Ha OCHOBE aHaJM3a ero

dbopmybl

13

[Lp. Ne 1. Pemienne
AKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMe « JEKTPOJIUTHYECKAS
JTUCCOLINAITUS

VYuarcs oOpamatecsi ¢ J1a0OpaTOPHBIM
000pya0BaHHEM u HarpeBaTeIbHBIMHU
npuOopaMd B COOTBETCTBHH C IpPaBHIAMHU
TEeXHUKHU Oe3zomacHocTH. HabmronaroT cBoiicTBa
DJICKTPOJIUTOB M TMPOHUCXOMASINIMX C HUMH
aBieHnid. HaGmrogaoT 1 ONMUCHIBAIOT peaKuu
C ydacTHeM DJEKTPOJIUTOB C MOMOIIBIO
€CTECTBEHHOI'O (PYCCKOI'0 WIN POJHOTO) SI3bIKa
U si3pIKa XuMuH. DOpMYITHPYIOT BBIBOJABI IO
pe3yJibTaTaM MPOBEACHHOTO KCTICPUMEHTA

14

O0001EeHue u
cUCTEeMaTH3aInsI 3HAHUH 110
TemMe « XMMUYECKUE PEeaKIuu
B pacTBOpax 3MEKTPOJIUTOB)

O0001Ial0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS
1o TemMe: « XMMHUYECKHE PEAKI[MU B pacTBOpax
AIIEKTPOJIUTOBY. [IpUMEHSIOT Ha MpaKTHKE
paHee U3yueHHBIN MaTepuai, paboTas 1o
rpyIaM ¢ 3aJJaHUsIMU Pa3HOTO YPOBHS
CJI0’KHOCTHU

15

K.p.Ne 1 o reme
«XAMHUYECKHE pCakuuun B
pacTBOPAX MEKTPOIUTOBY

[IpuMeHAIOT Ha IPAKTUKE paHEe U3yYEHHBIN
MaTepual, paboTas 1o rpynnam ¢ 3aJaHUsIMH
Pa3HOro YPOBHS CIOKHOCTH, BBITOJIHSIOT

BBIOHMpaIOT HanOosee 3 (HEKTUBHEIC CIIOCOOBI
peleHus 3a1a4;
CTaBSAT U POPMYITHPYIOT IIETH U MIPOOIIEMBI
ypoxka;
MPOBOJIAT CPABHEHKE M KITACCH(DHKAIIUIO TIO
3aJIaHHBIM KPUTEPHSIM;
BBIIBUTAIOT TUIIOTE3b], KX 00OCHOBBIBAIOT U
JIOKa3bIBAIOT.
KommyHHKaTUBHEIE:
KOHTPOJIb U OOBEKTHBHAS OL[CHKA
COOCTBEHHBIX JICHCTBUI U JICHCTBUI
HapTHEPOB;
MPOSIBIISIIOT aKTHBHOCTh BO B3aMMOJICHCTBUU
JUTS pEIICHUS TTO3HABATEIILHBIX U
KOMMYHHKATHBHBIX 3371a4;
OTCTaMBaIOT CBOIO TOYKY 3PEHHSI, TPUBOIST
apryMEHTBI, IIOITBEPKaast UX (haKTamu;
VUUTBIBAIOT Pa3Hble MHEHHS U CTPEMSTCS K
KOOPIWHAIIMY Pa3IUYHbIX TO3UIINHI B
COTPY/HUYECTRBE;
Jlnanoctaeie (JI)
DOpMUPYIOT OTBETCTBEHHOE OTHOLIEHUE K
YYEHUIO;
MPOSIBIISIIOT YCTOMYUBBIN Y4eOHO —
NI03HABATEIILHBIA HHTEPEC K HOBBIM
crioco0aM perieHus 3a/1a49
MPOSIBIISIIOT 100PO3KENIaTeNbHOCTD,
OT3BIBYNBOCTD, KaK TOHUMaHHE 9yBCTB
JIPYTUX JIIOJIEH U COMEPEKNBAHUE UM ;
(OpPMHPYIOT YMEHHS KCTIONIL30BATh 3HAHUS
B OBITY;
Pa3BUBAIOT OCO3HAHHOE, YBAKUTEIHHOE U
JI0OpO’KENATENILHOE OTHOIIIEHUE K JIPYTOMY
YeNoBeKY, €ro MHEHUIO ;
YYaTCs BECTH JUATOT
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‘ KOHTPOJIBHYIO padoTy.

HemeTanabl 4 ux coeauHeHus (25 1)

16

OO01as XxapakTepucTUKa
HEMETAIIJIOB

OOBSACHSIOT YTO TAKOE HEMETAJIIBI.
CpaBHUBAIOT AJJIOTPOITHBIC BHIOU3MCHEHUS
KHCJIOPO/Jia. PacKphIBaTh IPUYHHBI
AJUTOTPOIIHH.

XapakTepHu3yrT XUMUYECKUE IJICMCHTBI-
HEMETaJUThl U TIPOCTHIC BEIIECTBa-HEMETAIIBI:
CTpoeHHe, pU3ndecKue u XuMHUIECKUe
cBolicTBa HeMeTaIOB. OOBICHIIOT
3aBHCUMOCTH OKHCIUTEIBHO-
BOCCTAHOBUTEJILHBIX CBONCTB 3JIEMEHTOB-
HEMETAJLIOB OT UX ITOJI0KEHHS B
[Tepuoardeckoit cucTeMe XUMUIECKHUX
3JIEMEHTOB

17

O6mas
XapaKTEePUCTHKA HIEMEHTOB
VIIA rpynmnel — rajaoreHoB

XapakTepHu3yrT CTpOeHUE, PU3UIECKUE U
XUMHYECKHE CBOMCTBA, MOJyYEHUE U
MIPUMEHEHHE TaJIOTeHOB B TUTAHE O0IIETO,
0COOEHHOI0 U €AMHUYHOT0. Y CTAHABIUBAIOT
MIPUYUHHO-CJIEICTBEHHBIE CBSI3H MEXKIY
CTPOEHHUEM aTOMa, XUMUYECKOU CBS3bI0, TUIIOM
KPHUCTAJUIMYECKON PEETKH raJlOreHOB, UX
bU3NYECKUMU 1 XUMHUYECKUMH CBOHCTBAMU

18

CoenmHeHns TajIoreHoB

XapakTtepu3yloT cocTaB, (usnyeckue u
XMMUYECKHEe  CBOICTBA,  IOJNlydeHHE U
IPUMEHEHHE  COCIMHECHUH  TaJOreHOB  C
UCTIOJIB30BaHUEM PYCCKOTO (POJHOIrO) SI3bIKa U
sA3bIKa XUMUH.

Ha3zpiBaror COCIUHCHUA TaJIOTCHOB 110
dopmysie u cocTaBisAlOT (OpMyNIBl MO UX
Ha3BaHHIO. YcTraHaBaMBaOT IMPUYUHHO-
CICACTBCHHBLIC CBA3UM MCIKAY XUMHYECKOM
CBSI3bI0, THUIIOM KPHUCTAJUNIMYECKOW PpEHICTKH

[IpenmeTHBIE:
Hayugarcs naBate omnpeeneHus IOHATHSIM

«IIIEKTPOOTPUIIATEITBHOCTEY, KAJLJIOTPOITHSD)
XapaKTepU30BaTh HEMETAILIBI TI0 HX
nojosxxeruto B IICXD J[.M.Menneneena,
OTIMCHIBAThH CTPOEHUE (PU3MIECKIE CBOWCTBA
HEMETAJIOB, OOBICHSTH 3aBUCUMOCTD
CBOMCTB HEMETAJUIOB OT X MOJIOKEHUS
TICXD JI..Menneneena,

XapaKTepU30BaTh CTPOCHNE HEMETAIIIIOB,
OIMKCHIBATH OOIIHE XUMUYECKUE CBOMCTBA
HEMETAJIOB C IIOMOIIBIO SI3bIKA XUMUU,
COCTARBJIATH YPABHCHUS XUMHUYECKUX
peaKImii, XapaKTepU3yFONIINX XUMHIECKHE
CBOMCTBA HEMETAUIOB 1 MX COC/IMHCHH;
Hay4JaTCsl YCTaHABIIUBATh CBSI3b MEXKITY
CBOMCTBaMH COCIUHEHUIN U NX
MPUMEHEHHEM;

Hay4arcsi o0pamarses ¢ 1abopaTopHBIM
000pyI0BaHUEM U HarpeBaTeIbHBIMU
npubOpaMu B COOTBETCTBHH C ITPABUIAMHU
TEXHUKH O€30ITaCHOCTH, OITUCHIBATH
XUMHAYECKHH IKCTIEPUMEHT C IOMOIIBIO
SI3BIKA XMMWH, JIENATh BEIBOJIBI ITO
pe3ynbTaTam SKCIepUMEHTA. ;

HaydaTcsi 00001aTh 3HaHUS U TIPECTABIIATh
WX B BUJIE CXEM, TaOJIUII, IPE3ECHTAITHH ;
HAyyarcs MPUMEHATH MONYUYCHHBIC 3HAHUS U
c(hopMHUpOBaHHBIE YMEHUS JUTS PEIICHUS
y4eOHBIX 32139 .

PerynsatuBHbie:

CraBsT yueOHbIC 3371241 Ha OCHOBE
COOTHECEHHS YK€ U3BECTHOTO M YCBOCHHOTO
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COEMHEHUH TaJIOTeHOB, MX (U3MYECKUMH U
XUMHUYECKUMH CBONCTBAMHU.

[IpoBoasT, HaOMIOAAIOT M OIMUCHIBAIOT
XUMHUYECKHUI SKCTIEpUMEHT MO Paclo3HaBaHHUIO
TaJIOTEHUJI-MOHOB C COOJIIOJIEHUEM IIpaBuUil
TEeXHUKU 0€30IacHOCTH.

BeimonHAIOT  pacueTsl MO XMMHYECKHM
bopmynam U ypaBHEHUSAM  pEaKIHid,
OPOTEKAIOIMX €  y4acTHEM  COEIUHEHMI
raJloreHOB

19

[Lp.Ne 2. «M3yuenue cBOMCTB
COJISIHOM KUCJIOTBI»

Yyarcs  oOpamathcsi C  Ja0OpaTOPHBIM
000pyA0BaHHEM H HarpeBaTeIbHbBIMU
nmpuOopaMd B COOTBETCTBHHM C TIpaBHJIAMU
TEXHUKHU 0e3011aCHOCTY. Ha6mrogaror
CBOWCTBA SJIEKTPOJIUTOB W MPOUCXOASIIUX C
HUMU sABJIeHMU. HaOamomaroT U ONUCHIBAIOT
peakiuuu ¢ y4yacTUeM DJJIEKTPOJUTOB C
MOMOIIIbI0  €CTECTBEHHOTO (PYCCKOTO  WJIHU
POIHOTO) SI3BIKA H SI3BIKA XUMHH.
DopMyTUPYIOT BBIBOABI IO  pe3yjbTaTam
MIPOBEJICHHOTO SKCIIEPUMEHTA

20

OO1as xapakTepucTUKa
anemeHToB VI A -
xanbkoreHoB. Cepa

Jaror oOmryr0o  XapakTEpUCTHUKY  aToMaM,
MPOCTBIM  BEHIECTBAM W COCAMHEHHSIM
XaJIbKOT€HOB B 3aBUCHUMOCTH OT UX TOJIOKEHUS
B Ilepuoguueckoir cucrteme. XapakTepU3YIOT
CTpOEHHE,  auloTponus,  (QU3UYECKUE U
XUMHUUYECKUE CBOMCTBA, MOJy4YeHHUE U
MpUMEHEHUE Cephl. YcraHnaBnuBaT
MIPUYUHHO-CJICICTBEHHbIE CBSI3U MEX Ty
CTPOCHHEM aTOMa, XUMHUYECKOM CBS3bIO, TUTIOM
KPUCTAJUIMYECKOW  PEMIETKH CepHl, eé
(GU3HMYECKUMHU U XUMHUYECKUMH CBOMCTBAMM.
BhIoaHSIOT pacy€Thl 10 XUMUYECKUM

1 TOTO, YTO €III¢ HEU3BECTHO;
COCTABJISAIOT IJIAH ¥ aJIrOPUTM JICHCTBUS,
OCYIIECTBIISIOT MOMIATOBBIA KOHTPOJIb ;
aJ7ICKBATHO BOCIIPUHUMAIOT MPEITOKEHHS U
OTICHKY YYHUTENS U OJTHOKIIACCHUKOB;
BHOCST HEOOXOUMbIE KOPPEKTHUBEI B
JIEHCTBIE TTOCIIE €TO 3aBEePIICHUS Ha OCHOBE
y4eTa cJieNTaHHBIX OIINOO0K.
Ilo3HaBaTenbHbIE:
CTposT peueBOe BHICKA3bIBAHUE B YCTHOM M
MUCHbMEHHOH opmMe;
BJIQJICIOT OOIIIMM MPUEMOM DEIICHHS 3a]1au;
UCIIONB3YIOT MOUCK HEOOXO MO
WH(POPMAITUK U3 PA3THYHBIX UCTOUYHUKOB JJI5
BBINTOJTHEHHU ST YUeOHBIX 3a/aHUIA;
BBIOHMpaIOT HanOosee 3 (HEKTUBHEIC CIIOCOOBI
pelieHus 3a1ay;
CTaBSAT U POPMYITHPYIOT IIETH U MPOOIIEMBI
Ypoxa;
MPOBOJIAT CPaBHEHHE U KITacCU(DUKAIHIO TIO
3aJJTaHHBIM KPUTEPHUSIM;
BBIJIBUTAIOT TUIOTE3bI, UX 00OCHOBBIBAIOT U
JIOKA3bIBAOT.
KoMMVYHHKATHBHEIE:
KOHTPOJIb U OOBEKTHBHAS OI[CHKA
COOCTBEHHBIX JICHCTBUIA U JICHCTBUI
MapTHEPOB;
MPOSIBJISIIOT aKTHBHOCTh BO B3aMMOJICHCTBUU
JUTSL PEIIICHUS TO3HABATEIbHBIX U
KOMMYHHKATHBHBIX 3371a4;
OTCTaMBAIOT CBOIO TOUKY 3PEHHS, IPUBOIAT
apryMeHTBI, TIOATBEPIKAas UX (haKTaMu;
VUUTBIBAIOT Pa3Hble MHEHHS U CTPEMSTCS K
KOOPAMHALIMHI PA3IUYHBIX MO3UIIHHI B
COTPY/HUYECTRBE;
Jlnanoctaele (JI)
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(dbopMyaM U ypaBHEHUSM PEaKIIHi,
MPOTEKAIOIIUX C YYACTUEM CEPBI.

21

CepoBosiopoa u cyabhuabl

XapakTepusyrT cocTaB, (pU3NIECKUEC U
XMMHYECKHE CBOMCTBA, MOJyYEHUE U
MPUMEHEHHUE COCTMHEHUI CEePhI B CTEIICHU
OKHUCJICHUS -2 C UCTIOIB30BAHUEM PYCCKOTO
(pomHOTO) sI3bIKA U A3bIKa XUMHUHU. Ha3bIBaroT
COEJIMHEHUS CEPBI B CTENIEHU OKUCIICHHUS -2 T10
dhopmyiie 1 CocTaBISIFOT GOPMYITBI TTO MX
Ha3BaHU10. COCTaBIISIIOT MOJIEKYJISIPHBIE U
HMOHHbIC YPaBHEHUS PEaKIIUil,
XapaKTePU3YIOUIME XUMUYECKUE CBOMCTBA
COCIMHECHUH CEePhl B CTCIICHU OKUCIICHUS -2.
OnuceIBaOT MPOLIECCHI OKHCJIEHUSI-
BOCCTaHOBJICHHS, OMPEACISIOT OKHUCIUTEIb U
BOCCTAaHOBUTENb U COCTABJISIOT AJIEKTPOHHBIN
OalaHC B peakIUsAX C ydacTHEM Cepbl B
CTETICHW OKHMCJICHHUS -2.
YcraHaBnuBawT MPUYUHHO-CJICICTBEHHbIE
CBSI3M MEXIYy XHUMHUYECKOW CBA3BIO, THUIIOM
KPHUCTAJUIMYECKON PEIIETKA COEAUHEHUIN CEPBI,
uX PU3NYECKIMHU M XUMHUYECKUMU CBONCTBAMHU

22

KucnopoaHbie coeJMHEHHS
cepbl

3anuceiBaloT  (OPMYyJBl  OKCHJIOB  CEpHlI,
Ha3bIBAIOT UX, OMKCHIBAIOT CBOMCTBA HA OCHOBE
3HAaHUM O KUCJIOTHBIX OKCHJIAX.

XapakTepu3yrT cocTaB, (uU3MYECKUe U
XUMHUYECKHE CBOWCTBA CEPHOM KUCIOTHI Kak
3JEKTPOJIUTA C HCHOJb30BAHUEM PYCCKOIO
(poHOTO) s3BIKA M sI3bIKA XUMUH. COCTABIISIOT
MOJICKYJISIPHBIE U MOHHBIC YPaBHEHUS PEAKIUH,
XapaKTePU3YIOIUX  XUMHUYECKAE  CBONCTBA
CEpHOM KUCIOTHL. Pacmo3HarT cynbdar-uoHbI.

DopMUPYIOT OTBETCTBEHHOE OTHOIICHUE K
YUEHHIO;
MPOSIBIISIIOT YCTONYUBBIN YIeOHO —
MO3HABATENbHBIN HHTEPEC K HOBBIM
croco0aM pemieHus 3a/1a9
HPOSIBIISIIOT T0OPOXKENATETbHOCTD,
OT3bIBUNBOCTD, KaK IOHUMaHHE YyBCTB
JPYTUX JIFOJIEH U COTIEPEKUBAHUE UM ;
(GOopMHPYIOT YMEHHUS UCTIOJIBb30BATh 3HAHUS
B OBITY;
Pa3BUBAIOT OCO3HAHHOE, YBAXUTEIIBHOE U
JI00pOorKeNnaTeIbHOE OTHOLICHUE K IPYTOMY
YeJIOBEKY, €0 MHEHHUIO ;

y4aTCsl BECTH JHAIOT
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XapakTepusyroT CBOICTBA
KOHILICHTPUPOBAHHOM CEPHOM KHUCIOTHl Kak
OKHCJIMTENSl € HCIHOJB30BAaHUEM PYCCKOTO
(pomHOTO) 53bIKA U sI3bIKa XUMUU. COCTABISAIOT

ypaBHEHUS OKHCITUTENBHO--
BOCCTAHOBUTEIBHBIX peakiuii METOJ0M
AJIEKTPOHHOTO OanaHca.

BeimosHsSI0T pacuéTel MO XHUMHYCCKUM

dbopmynam u ypaBHEHUSAM peaxkuuii,
MPOTEKAIOIIUX C YYaCTUEM CEPHOU KHUCIIOTHI.
HaOmromaroT W ONMCBHIBAIOT  XUMHUYECKUH
SKCIIEPUMEHT

23

I[Lp. Ne 3. «HM3yuenue
CBOWCTB CEpHOM KHCIOTBI»

Vyarcs  oOpamatecsi ¢ 1a00OpaTOPHBIM
000pyTI0BaHHEM u HarpeBaTeIbHBIMU
npudbopaMd B COOTBETCTBHU C TpPaBUIaAMHU
TEXHUKH Oe3omacHocTu. HabGnromarT cBoiicTBa
3JIEKTPOJUTOB M TMPOUCXOJALIUX C HHUMHU
sBiicHUH. HaOIr01atl0T U ONMUCHIBAIOT PEaKIUH
C y4YacTUEM DOJEKTPOJHUTOB C TMOMOIUIbIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA
U s3bIKa XUMHUU. DOPMYTUPYIOT BBIBOJBI TIO
pe3yabpTaTaM NpOBEJACHHOTO SKCIIEPUMEHTA

24

Oobuas
XapaKTepUCTHKA XUMUYECKUX
a51eMeHTOB VA rpynmnsl. A30T

Jator oO0mryro  XapakTepUCTHUKY  aToMaM,
IPOCTBIM  BEIIECTBAM M COCIAMHECHUSAM
ITHUKTOI€HOB B 3aBUCHMOCTH OT UX IOJIOKECHUS
B Ilepuoguueckoin cucreme. XapakTepHU3YIOT
cTpoeHue, (Qusnueckue U XUMHYECKUE
CBOMCTBa, MOJy4YEHHE U MPUMEHEHHE a30Ta C
UCII0JIb30BAHUEM PYCCKOTO (POJIHOIr0) sI3bIKa U
SI3bIKA XUMHH.

HazpiBaroT coeauHeHust azota no Qopmyle u
COCTaBJISIIOT  (OPMYJIBl 1O WX HA3BAHUIO.




24

YcTa"aBnuBaroT IIPUYUHHO-CJIEICTBEHHbIE
CBSI3U MEXAY CTPOCHHEM aTOMa U MOJIEKYJIBI,
BUJIOM XUMHUYECKON CBSI3H, TUIIOM
KPUCTAJZINYECKOM PpEmETKH a30Ta U €ro
(GU3MUECKUMHU U XUMUYECKUMH CBOWCTBAMH.
BommonHsAOT  pacyéThl 0 XUMHYECKHUM
bopMmysam U YpaBHEHUAM peakuui,
IPOTEKAIOIUX C y4aCTHEM a30Ta

25

Ammuak. Coau aMMOHUSI

CoctaBisitor GopMysbl MO WX Ha3BaHUSAM.
3anuchIBAlOT  MOJICKYJISIpHBIE M HOHHBIC

YpPaBHEHHs  peakluMii,  XapakTepU3yoIlue
XUMHYECKHE CBOWCTBA aMMHaka M COJeH
aMMOHUS. CocraBisoT YpaBHEHHUS

OKHCIIUTEIbHO- BOCCTAHOBHUTEIBHBIX PEaKIIUA
C ydJacTHeM aMMHaKka C  IOMOIIbIO
AJICKTPOHHOTO OajaHca.

YcTaHaBaMBalOT MPUYHHHO-CIIC/ICTBCHHBIC
CBSI3M MEXIYy BHJIAMH XUMHYCCKUX CBSI3EH,
TUIIAMU KPUCTAJUTMYECKHUX PEMETOK aMMHUaKa U
colieii aMMOHHMS W HUX (QU3NYSCKUMH H
XUMHUYECKUMU CBOICTBaMH. IIpoBossr,
HAaOIIOAAIOT W ONHUCHIBAIOT XUMHUYECKUH
SKCIIEPUMEHT 110 PAaclO3HABaHUIO HOHOB
aMMOHHUS C COOJIIOJICHHEM IMPaBUJI TEXHHUKHU
0€30I1aCHOCTH.

Brimonusiior pacuéthl MO XHMHYCCKHUM
dbopmynam u YpaBHCHUSM peakiui,
MPOTEKAIOIIUX C YIaCTHEM aMMHUaKa

26

I1.p.Ne 4 «Ilonyuenune
aMMHaKa U U3y4eHHUeE €ro

[TonmyuaroT, cCOOMPArOT M PAacIO3HAIOT AMMHAK.
Pabotatot ¢ 1abopaTopHEIM 000PYIOBAHHEM U
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CBOMCTB»

HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUU
C TpaBWIaMH  TEXHHKH  O€30IacHOCTH.
Ha6J'HOI[aIOT n OITKMCBIBAIOT XUMHUYECKUH
HKCHEPUMEHT C IOMOUIBbIO PYCCKOTO (POAHOIO)
A3bIKA U sI3bIKa XUMUH. DOPMYIHUPYIOT BBIBOBI
10 pe3yJbTaTaM MPOBEIEHHOr0 SKCIEPUMEHTA.
CoTpyaHHYaIOT B Ipolecce Y4eOHOTO
B3aMMOJICHCTBUS MpU padoTe B TpymHmax

27

Kucnopoaconepxkaniie
COeIMHEHHS a30Ta

28

Kucnopoxaconep:xarme
COCAMHEHHS a30Ta

3anuchIBAlOT  pEAKUUN,  XapaKTEpHU3YyIOLIUe
XUMUYECKHE  CBOWCTBA  OKCHJOB  a30Ta.
VYcranaBnuBaroT NPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY BHUIOM XUMHUYECKOW CBS3H,
TUIIOM KPUCTAJUIMYECKOM PEIIETKH OKCUIOB
a3oTa M WX (QU3HYECKUMU M XUMUYECKHUMU
CBOWCTBAMHU. XapakTepusyroT COCTaB,
du3nUecKue U XMMHUYECKHE CBOWCTBA a30THOM
KUCJIOTBI KakK »JJIEKTPOJIUTA, INPUMEHEHHUE C
WCIIOTB30BAaHUEM PYCCKOTO (POTHOTO) SI3bIKA H
SI3bIKa XUMHUH.

3anuchIBalOT  MOJIEKYJISIPHBIE W HMOHHBIC
YpaBHEHUs  pEAKLUMM,  XapaKTepU3yrollue
XAMHYECKHE CBOMCTBA a30THOM KHUCJOTBHI Kak
anekrponuta.llpoBonsr, Ha0II0JaI0T u
ONUCBHIBAIOT  XUMHMUYECKUH SKCIIEPUMEHT,
XapaKTepU3YIOLIUM CBOIICTBa a30THOU
KHUCTIOTBI KaK DIIEKTPOJIUTA, C COOIIOIEHUEM
MpaBWI TEXHUKU O€30TTaCHOCTH.
XapakTepu3yroT a30THYIO KUCIOTY Kak
okucauTenb. CoOCTaBIsIOT YpaBHEHHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIX PEAKIIHH,
XapaKkTEPU3YIOLIMX XUMUYECKUE CBOMCTBA
A30THOM KUCJIOTBI KAK OKUCIIUTES, C
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IOMOIIIBIO 3JIEKTPOHHOTO 6ananca. [IpoBomsr,
Ha0JII0/1al0T U OMHUCHIBAIOT XUMUYECKUI
HKCIIEPUMEHT, XapaKTePHU3yOLIUI CBONCTBA
A30THOM KHCIIOTBI KaK OKMCIIMTEIS, C
co0JII0/IeHHeM IPAaBUJI TEXHUKU 0€301acCHOCTH

29

docdop u ero coeTuHEHUS

XapakTepu3ylT  CTPOCHHE,  ALUIOTPOIHIO,
du3nyeckue W XHUMHYECKHE  CBOWCTBA,
noJlydeHue MW npuMmeHeHue Qocdopa ¢
MCIIOJIB30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U
A3bIKa XUMHH.

CaMOCTOATENBHO OIMUCHIBAIOT CBOWCTBA OKCH/L
dochopa(V) Kak KHCIOTHOTO OKCHAA |
cBolicTBa OPTOPOCHOPHON KHUCIIOTHI.
[IpoBoasit, HaOMIOAAIOT W  ONHCHIBAIOT
XUMHUYECKUI JKCIIEPUMEHT C COOJIFOJICHUEM
npaBuJl TeXHUKU Oe3omacHocTu. PacmosnaroT
dochaT-uoHbI

30

O6mas
XapaKTepUCTHKA  JJIEMEHTOB
IV A- rpynnsl. Yriuepon

Jaror oOmiyr0o  XapakTepUCTHKY  aToMaMm,
IPOCTBIM  BEIIECTBAM M COCIAMHECHUAM
eMeHToB IV A- rpymnmsl B 3aBUCUMOCTH OT
ux nonoxeHus B llepmonmnueckoin cucrteme.
XapakTepu3ylOT  CTPOCHHE,  AJIOTPOIIHIO,
¢usnueckne M XUMHMYECKHE  CBOICTBA,
NOJIydeHHE U IpPUMEHEHHe  aMop@HOro
yIjIepoa M €ro COpTOB C MCIOJIb30BAHUEM
pycckoro (pOJHOro) si3blKa U A3bIKa XUMUH.
CpaBHUBAIOT CTPOEHUE U CBOMCTBA aJIMa3a U
rpaguta. ONUCHIBAIOT OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA yIiepoaa

31

Kucnopoaconepxarue
COEJIMHEHMS yTiiepoa

XapakTepu3yrT cocTaB, (uU3NYECKHe U
XUMUYECKHE  CBOWMCTBA,  TOJy4YeHHUE U

MMPUMECHCHHC OKCHUJI0B yricepoaa C
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HCIIO0JIb30BAaHUEM PYCCKOTO (POJHOTO) sI3bIKa U
S3bIKA XUMHUU. YCTAaHABIMBAIOT MNPUYUHHO-
CICACTBEHHBIE  CBS3U  MEXIy  BHUIAMU

XUMHYECKHUX CBsI3eH, TUTIAMHA
KPUCTAJUTMYECKUX PEIETOK OKCUIOB yIIIepoa,
ux buznyecKkuMu u XUMUYECKHMH
CBOWCTBAMH, a  TaKkKe  IPUMEHEHHUEM.

ColOmroatoT mpaBuia TEXHUKA 0€30MMacHOCTH
P HCIOJB30BAHUU [E€YHOTO OTOIUICHUS.
XapakTepu3ylT cocTaB, (GuU3MYecKue U
XUMUYECKHE  CBOMCTBA,  MOJyYeHHE U
MPUMEHEHHE YTOJBHOM KHUCJIOTBI U €€ CcoJieh
(xkapboHaToOB u TUIPOKAPOOHATOB) c
UCIOJIb30BaHUEM PYCCKOTO (POTHOTO) SI3bIKA U
A3bIKa XUMHMH.

HNnntocTpupytoT 3aBUCUMOCTH CBOMCTB COJIEH
YrOJILHOM KHCJIOTBI OT uX cocTtaBa. [IpoBoasr,
HaOMIOAI0T ¥ OMHCHIBAIOT  XUMHYECKUU
AKCIIEPUMEHT C COONIOJICHUEM TIPABUJI TEXHUKHU
0e30MacHOCTH.

Pacnoznaror KapOoOHAT-MOH. BpImonHsIOT
pacuéTtel 1O XUMHUYEeCKMM (opmynam U
YpaBHEHUSM  peakUUi, MPOTEKAIIUX C
y4acTHEM COEIMHEHUH yriiepoia

32

ILp. Ne 5. «ITonyuenue
YTIEKHUCIIOTO Ta3a U U3yYeHHe
€ro CBOMCTB)»

[MonywaroT, coOOMpParOT W PaCIO3HAIOT
yraeKuCnpiid ra3. HabmomalT ¥ ONMCHIBAIOT
XUMHUYECKUU OKCIICPUMEHT C IIOMOIIIBKO
pycckoro (pogHOTO) S3bIKa M S3bIKA XHMHHU.
QOopMyIUpPYIOT BBIBOABI 10  pe3yjbTaTam
IPOBEICHHOIO KCIIEPUMEHTA.

CoTpyaHuyaroT B Tpolecce y4ueOHOro
B3aMMO/JICHCTBUS MpU paboTe B Tpynmax
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33

YrineBoa0opo/ibl

XapakTepu3yroT OCOOCHHOCTH COCTaBa U
CBOWCTB OPraHUYECKUX COEIMHEHUH.
PaznmuuaroT mpenenpHBIE W HEMPEACIIbHBIC
yIJIEBOJIOpOaAbl. Ha3piBaloT W 3amUCHIBAIOT
dbopmynbl  (MOJEKYJISIPHBIE W CTPYKTYPHBIC)
BaXXHEHUIIUX MpeICTaBUTENIEH YTIEBOJOPOJIOB.
[IpenmararoT 3KCIEpUMEHT IO PacIO3HABAHUIO
COCJTMHCHUH HETpeeIHbHOrO CTPOCHHS.
HaGmromatror 32 XOO0OM  XHMHYECKOTO
SKCIIEpUMEHTa, ONHUCHIBATHL €ro M JejaTh
BBIBOJIbI HA OCHOBE HaOmoacHUN. DUKCUPYIOT
pe3ysNbTaThl  OKCIEPUMEHTA C  ITOMOIIBIO
pycckoro (poJHOTO) s3bIKa, a TaKke C
MOMOIIIBIO XUMHYECKUX (OPMYJI U ypaBHEHUH.

34

Kucnoponconepxammue
OpraHnYecKHe COeTUHEHUS

XapaKkTepusyroT CIIUPTBHI, KaK
KUCIIOPOJCOIepKaIne OpraHuYecKue
coenuHenus. KiaccupuuupyroTr cnupTel 1O
aTOMHOCTH.

HasniBaroT NpeACTaBUTENIEH OJIHO- Hu
TPEXAaTOMHBIX CIHUPTOB M 3alUCHIBAIOT U3

bopMyIIBI.

XapakTepusyroT KHUCJIOTBHI, Kak
KHCJIOPOJCOACpKALIIE OpTraHuYeCKue
COCUHEHUS.

HaspiBatoT  mpencTaBuTeNiel NpPEISHbHBIX U
HETpeeIbHbBIX ~ KapOOHOBBIX  KHCIOT U
3aIUCBIBAIOT U3 (DOPMYJIBIL.

[IpeameTHBIE:
BemecTBa oprannueckne 1 HEOpraHMIECKHE,

OTHOCUTENLHOCTH MOHSTHS «OPraHnvdecKre
BEILIECTBAY.

[IprurHBI MHOT000PA3Hs OPTaHUIECKUX
coeMHEHUN. XUMHUUYECKOE CTPOEHUE
OPraHUYECKUX COETUHEHNN. MONEeKyIspHbIE
U CTPYKTYpHBIE (POPMYITBI OpTaHUIECKUX
BEILIECTB.

XapakTepuCTUKa Kilacca alnkaHbl. MeTaH u
9TaH: CTpoeHue MojeKyi. [lpumenenue
MeTaHa

XapakTepucTUKa Kilacca ankeHsl. JIBorHast
cBs3b.[lonuaTunen u ero 3HaueHue.

Oobmas GopMyna U TOMOTOTHYECKHIA PSIIY
MpeaeNbHBIX OJJHOATOMHBIX CIIUPTOB,
HOMEHKJIATypa.

DTaHOI U METaHOI, UX (U3UOJIOTHYECKHE
CBOMCTBA, 3Ha4eHHE. DTUJIEHTIIMKOJIb
TJIMLEPUH, ,uX 3HaueHne. OKucieHne
CIIMPTOB B aJbJCTU/IbI

Kap6okcunprass rpynma. OO6mas ¢opmyna.
MypaBbuHasl, yKCyCHas  KHCIOTBI, HX
CTpPOEHHUE, CBOMCTBA.

PerynsarusHble:

CraBsar y4eOHBIE 3amaud Ha  OCHOBE
COOTHECEHHS YK€ U3BECTHOIO M YCBOEHHOI'O
U TOT'0, YTO €111€ HEU3BECTHO;

COCTAaBIIAIOT IUIAH U aJITOPUTM JEHCTBUS;
OCYILECTBJISIOT [IOLIAroBbIi KOHTPOJIb;
aZICKBaTHO BOCHPHUHHUMAIOT TPELIOXKEHUSI U
OILIEHKY YYHUTENS U OJHOKJIACCHUKOB;

BHOCST  HEOOXOAWMBbIE  KOPPEKTHBHI B
JIelfiCTBHE TOCTIe €T0 3aBEpIICHUs Ha OCHOBE
ydeTa CAEJaHHbIX OMHO0K
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[To3HaBaTeNnbHEIE:

BriaBuraroT rUnoTe3bl, WX OOOCHOBBIBAIOT,
JIOKa3bIBAIOT

HCIIOJIB3YIOT TTOKMCK HE00XOUMOM
WH(POPMAITUY U3 PA3TTMYHBIX HCTOYHUKOB JTS
BBITIOJTHCHU S YUCOHBIX 33 IaHHIA;

BBIOMpatoT HanOomee 3(hPpeKTUBHEBIE CITOCOOBI
peleHns 3a1ad4, KOHTPOJINPYIOT 5
OICHWBAIOT B  TIPOIECCE  PE3yNIbTaT
JIeATEIIBHOCTH;

BIIAJICIOT OOIINM MPUEMOM pEIIeHUs 3a/ad ;
CTaBAT U (GOPMYJIHUPYIOT M W TPOOIeMbI
YpoKa;

KoMyHHKaTHBHEIE:

ApPTyMEHTHPYIOT ~ CBOIO  TO3UIUI0 U
KOOPJMHUPYIOT €€ C IO3UIMH MapTHEPOB B
COTPYIHUYCCTRE;

MPOSIBJISIIOT aKTHBHOCTH BO B3aMMOJICHCTBUH
JUISL  PEIICHUS  KOMMYHHUKATUBHBIX U
MO3HABATEIILHBIX 337124,

JIOTOBapUBAIOTCS 0 COBMECTHOM
NEATENIBHOCTH,  TPUXOMAT K 00memy
PEIICHHIO;

aJICKBaTHO HCIIONB3YIOT PEUYEBBIE CpPECTBa
s 3¢ (HeKTUBHOTO peleHus

KOMMYHHUKATUBHBIX 337a4;

JIOIYCKAlOT BO3MOXHOCTH Pa3iIMYHBIX TOUYEK
3peHHs, B TOM YMCJIE HE COBNAJAIOLIMX C UX
COOCTBEHHO! ¥ OPUEHTHPYIOTCS HA TIO3UIUIO
napTHepa B OOIEHUH U B3aUMO/ICHCTBHH .
UIMYHOCTHEIE:

@OopMUPYIOT OTBETCTBEHHOE OTHOIIEHHE K
YUEHHUIO;

[TPOSIBIISIFOT YCTOWYMBBIN yueOHO -
MO3HABATEJbHBIM HHTEPEC K HOBBIM CIIOCOOaM
peleHus 3a1a4;

POSIBJISIEOT J00PO’KENIATENBHOCTb,
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OT3bIBYNBOCTh, KaK TMOHHMMAHHE YYBCTB
NMPYTHX JIFOJCH U COTIEPEIKUBAHUE UM,
(OpPMHPYIOT yMEHHS MCHOJIB30BaTh 3HAHUS B
OBITY;
pa3BUBAIOT OCO3HAHHOE, YBAXUTEIBHOE H
MOOpOJKENaTeIbHOE OTHOLICHHE K JPYTOMY
HEIOBEKY, €r0 MHEHHIO;

YaTCsi BECTH JHAJIOT.

35

erMHHﬁ 1 €ro COCANHCHUA

XapakTepusyroT CTpOEHHUE aTOMOB u
KPUCTAJUIOB, (U3HYECKHE M XHUMHYECKUE
CBOWCTBa, MOJYYEHUE U NMPUMEHEHHE KPEeMHUS
C HCIIOJB30BAHUEM PYCCKOT0 (POJHOTO) SI3bIKA
U SI3bIKa XUMUMU.

YcraHaBnuBawOT MIPUYHUHHO-CIIE/ICTBEHHBIE
CBSI3M MEXIy CTPOCHHEM aToMa, BHUIOM
XMMHUYECKOW CBSI3U, TUIIOM KPUCTAJIINYECKOU
pEemETKH KpPEeMHHUs, €ro (U3HYCCKUMU |
XUMHUYECKUMH  CBOWCTBaMH. Bemonustor
pacuétel MO XUMHUYeCKUM (opmyram u
YPaBHEHUSAM  pEAKUHM, MPOTEKAIIUX C
y4yacTHEM KpPEMHHUS UM €ro COEIUHEHH.
XapakTepu3ylT cocTaB, (U3NYECKHE U
XUMUYECKHE  CBOMCTBA,  MOJyYeHHE U
NMPUMEHEHHE  COCAMHEHUM  KpEeMHHS  C
WCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) sI3bIKA H
sa3plka  XUMUM.  CpaBHUBAIOT  JUOKCHUJIBI
yriepoja u kpeMHus. ONHUChIBAIOT BaXKHEUIITNE
TUTIBI TIPUPOJHBIX COEIWHEHUN KPEMHUS Kak
OCHOBHOTO 37eMeHTa utocheprl. Pacrosnaror
CHUJIMKAT-UOH

36

CunukaTtHast
MPOMBIIUICHHOCTh

XapakTepu3yoT CUIIMKATHY IO
MPOMBILUIEHHOCTb U €€ OCHOBHYIO
MPOAYKLMIO. Y CTaHABIMBAKT aHAJIOIUU
MEK]ly Pa3JIMYHBIMU OTPACISIMH CUJIIMKATHOMN
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IIPOMBIINIJICHHOCTH

37

ITonydyeHue HeMeTaNIOB

OnuchIBalOT HAXOXKJECHUE HEMETAIJIOB B
npupoje. XapakTepusyoT GpaKIMOHHYIO
MEePETOHKY KHUIKOTO BO3/IyXa KaK
COBOKYITHOCTh (PM3UUYECKHUX MPOIECCOB.
ApPryMEHTHPYIOT OTHECEHNE aKTUBHBIX
HEMETAaJIOB K OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIM IpOIIeccaM

38

[TonydeHue BaKHEHITUX
XHUMHUYECKHX COCAUHCHUN

XapakTepus3yroT XUMHU3M, CBIPBE, anlliaparypy,
Hay4YHbIC TPUHLHIIBI U POYKIIUIO
MPOU3BOJCTBA CEPHON KUCIOThL. CPaBHUBAIOT
IIPOU3BOJICTBO CEPHOM KUCIOTHI C
IIPOU3BOJICTBOM aMMHUaKa

39

O0001EeHUE T10 TEME
«HeMmeTannbel 1 ux
COEIMHEHUSD)

[IpoBoAsT OlIEHKY COOCTBEHHBIX JOCTHKEHHM
B YCBOCHUH TEMBI.

KoppektupytoT cBOM 3HaHHS B COOTBETCTBUU C
MJAHUPYEMbIM  PE3YJbTaTOM. [TonyyatoT
XUMUYECKYI0 HWHGOpPMAIMK W3 Pa3IUYHBIX
nCcTOYHUKOB. IIpencraBisaior nHpoOpMaIuoo mo
teme «HemeTtamne»y B BHae TaOaWI, CXEM,
ONOPHOTO  KOHCIEKTa, B TOM YHCIE C
npumeHenuem cpeacts MKT

40

K.p. Ne2 mo Teme:
«HemeTtamnsl u ux
COETUHEHUS

[IpuMeHsIOT Ha NpakTUKE paHee WU3y4YCHHBIN
Matepual, paboTas Mo Tpynnam ¢ 3aJaHUIMHU
pPa3HOIO YpOBHSL CJIO)KHOCTH, BBIIOJIHSIOT
KOHTPOJIBHYIO padoTy.

MeTaJjuibl 1 ux coequnernus (17 1)

41

IlomoxxeHne METaNIOB B
[lepronueckoit cucreme,

CTPOCHHUEC aTOMOB U KPHUCTAJIJIOB

OOBACHSAIOT YTO TaKOe MeETalUIbl. Pazinuyaror
(GOpMBI CYIICCTBOBAHHMS METAJUIOB: 3JIEMEHTBI
Y POCTHIC BEIIECTRA.

[IpeameTHBIC:
HaydaTcs XapaKTepU30BaTh METAILTHI TI0 X

nojosxxeruto B IICXD J[.M.Menneneena,
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XapakTepu3yroT  XHMHYECKHE  DJIEMEHTBI-
METaJIbl 110 MX TMonokeHuto B [leproanyueckoit
cucreMe /[[. . Menneneesa. Ilporaosupyror
CBOMCTBA HE3HAKOMBIX METaJIJIOB o
nojnoxeHnuro B llepuoauueckoir  cucreme
xuMudeckux aiaemeHToB JI. M. Menneneera.
VYcranaBnuBamT MPUYUHHO-CIIE/ICTBEHHbIE
CBSI3M MEXIy CTPOCHHMEM aToMa, BHUJIOM
XUMHYECKON CBSI3M, TUIOM KPHUCTAJUIMYECKOU
PEIIETKN METAIOB — MPOCTHIX BEIIECTB U UX
COCJIMHECHU I

42

OO011111e XUMHUYECKHE CBOICTBA
METAJJIOB

OOBACHSIOT YTO TAKOE PSIJl AKTUBHOCTH
MeTamioB. [IpuMeHsroT ero s
XapaKTePUCTUKNA XUMHUYCCKUX CBOHCTB
IPOCTHIX BellecTB-MeTalI0B. O6001aoT
CHUCTEMY XMMHYECKHUX CBOMCTB METAJLJIOB KaK
«BOCCTAaHOBUTEJIbHBIC CBOWCTBa». COCTaBIISIOT
MOJIEKYJISIPHBIC YPaBHEHHSI PEaKIUi,
XapaKTePU3YIOIMUX XUMHUUECKHE CBOMCTBA
METaJJIOB B CBETE YUEHUS 00 OKHCIUTEIHBHO-
BOCCTAHOBUTEJIBHBIX MPOIIECCaX, a PEAKIIUU C
y4acTHEM DJIEKTPOIUTOB, IPEICTABIATh TAKKE
U B HIOHHOM BHie. HaOmr01at0T U ONUCHIBAIOT
pEeaKIuy MEX]y BEIIECTBAMH C IIOMOIIILIO
PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA X UMUH.
CaMOCTOSATEIBHO MPOBOIAT OIIBITHI,
MOATBEPIKIAIOIINE XUMUYECKUE CBOWCTBA
METAJUIOB C COONIIOICHUEM TIPABUII TEXHUKH
0€301acHOCTH

43

OO6m1ast xapaKTepuCTUKA
[ICJIOYHBIX METAIIJIOB

OOBACHSIOT STUMOJIOTHIO HAa3BaHUS TPYIIIBI
«IIEeTOYHBbIE  MeTabl».  JlaroT  00mryto
XapaKTePUCTUKY MICJIOYHBIM METalIaM 10 HX
nosoxkeHuto B Ilepuonuueckoit  cucreme

OTHCHIBATh CTPOCHUE, (DU3MICSCKUE CBOMCTRA
METAJIOB, OOBACHATH 3aBUCUMOCTH CBOHCTB
METAUIOB OT UX nojoxxenus IICX0D;
Hay4aTCsl OITUCHIBATh CBOMCTBA BEILIECTB HA
OCHOBE HaOJIIOEHUH 32 MX MPEBPAIICHUSIMI,
HCCIICIOBATh CBOMCTBA BEIIECTB B XOJIC
BBITIOJTHEHU S OTIBITA, JAETaTh BEIBOJIBI O
3aKOHOMEPHOCTAX CBOWMCTB METAJIOB B
MepUoOAax W rPpymmax;

HAay4JaTcs COCTaBIIATh YPAaBHEHUS PEAKIUH,
JIeKAIX B OCHOBE MOJTYYEHUSI METAJIIOB;
Hayd4aTcs peliaTh pacueTHBIC 33]]a4 110
YpaBHEHUAM XMUMHUYECKUX PEaKIIUi,
MPOTEKAIOIIMX C YYaCTHEM METAIIOB U

WX COCIMHCHUT;

Hayyarcsi o0pamarses ¢ 1a00paTopHBIM
000pyIOBaHUEM U HarpeBaTeIbHBIMH
npuOOpaMu B COOTBETCTBHH C ITPABUIIAMHU
TEXHHUKH 0€30TIACHOCTH, OIHUCHIBATH
XUMHYECKHAN SKCTIEPUMEHT C TIOMOIIBIO
SI3bIKA XMMHH, JICTIaTh BEIBOJIBI TIO
pe3ynbTaTaM 3KCIIePUMEHTa;

Hay4aTcsi 00001aTh 3HAHKS U TIPEACTaBIIATh
WX B BHJIE CXEM, TaOJIUII, TPE3CHTALIUH .
PerynstuBHEIC

[TpuHUMAIOT B COXpaHSIOT yueOHYIO 3a1ady,
TJIAHUPYIOT CBOM JISHCTBHSI B COOTBETCTBUU C
IIOCTaBJICHHON 33/1a4€il U yCIOBUSIMU €€
peanm3anu ;

OIICHUBAIOT MIPABMIBHOCTH BBITOJIHEHHS
JIEHCTBYS Ha YPOBHE aJIcKBATHOMN OICHKU;
OCYIICCTBIISIOT TIOIIArOBBIN KOHTPOJIb,
BHOCST HEOOXOANMBIE KOPPEKTHBHI B
JIEHCTBUE MTOCIIE €T0 3aBEPIICHUS Ha OCHOBE
€ro M C y49eTOM XapaKkTepa CAeTaHHbBIX
OIIHO0K;
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44

OO0mras xapakTepucTUKa
IIEJIOYHBIX METAJIOB

XUMHU4YEeCKuX 35eMeHToB . 1. MeHaeneena.
XapakTepu3yloT CTpOCHHE, (UIHYCCKUE H
XHMHUYECKUE CBOMCTBA IEIOYHBIX METAJJIOB B
CBETE 0011eT0, 0COOEHHOT0 U €UHUYHOTO.
[IpenckaspiBatoT (QHU3NYECKHE W XUMUYCCKHE
CBOMCTBAa OKCHIOB U THAPOKCHUJIOB IICIOYHBIX
METaJUIOB Ha OCHOBE UX COCTaBa U CTPOCHUS U
MOATBEPKIATH MIPOTHO3bI ypaBHEHUSMH
COOTBETCTBYIOIIUX peaKIHid. [IpoBoasT
pacy€Tel 1O XUMHYEeCKUM GdopmylIaM U
YpPaBHEHUSM  PEAKIHUH, TMPOTEKAIMX C
y4acTHEM  IIEIOYHBIX METAUIOB W HX
COCIUHCHUH

45

OO6m1ast xapaKTepucTUKa
HICJIOYHO3EMCIIBbHBIX
METaJIJIOB

46

OO1as xapakTepucTuKa
IICJI0YHO3EMECIBbHBIX
MCTaJ1JIOB

XapakTepu3yloT CTpoeHHE, (UIHYCCKUE W
XHMHYECKHE CBOMCTBA IIETIOYHO-3EMEIbHBIX
METaJUIOB B CBeTe OOIIEero, OcoOCHHOrO U
enquauyHoro. IlpenckaspiBaroT (PU3MYECKHE W
XUMHYECKHE CBOICTBa OKCHJI0B u
ruapokcuaoB MetaiioB [IA rpymnmsl Ha ocHOBe
UX COCTaBa M CTPOEHHUS M MOATBEPKAAIOT
MPOTHO3bl  YPaBHEHUSIMU COOTBETCTBYIOIIUX
peaKIui.

[IpoBoasT pacu€Tel 0 XUMUYECKUM (HopMyIaM
U YpPaBHEHUSAM pEaAKIUH, MPOTEKAIOIUX C
y4acTHUEM  WIEJOYHBIX METaVIOB U HX
COeIMHEHU

47

JXKécTrocTb BOABI U CIIOCOOBI
€€ ycTpaHeHus

OOBACHSIOT YTO TAaKOE <(OKECTKOCTH BOJIBD».
PasnuyaroT  BpPEeMEHHYH ¥ MOCTOSHHYIO
JKECTKOCTh  BOABL.  [Ipeaymararor  CrocoObl
YCTpPaHCHHUSI KECTKOCTH BOAbL IIpoBOIAT,
HAONIOMAIOT ¥  ONHCBIBAIOT  XUMHYECKHH
OKCIEPUMEHT, C  COOJIIOJICHUEM  TIPaBHII
TEXHUKHU 0€3011aCHOCTH

Ilo3HaBaTeNnbHEIE:

BbIaBHTarOT rUoTe3sl, X 00OCHOBHIBAIOT,
JIOKa3bIBAIOT UCTIONB3YIOT MOUCK
HE00X0IMMO HH(OpMAIH U3 PA3THIHBIX
WCTOYHUKOB JUTSI BBITTOJTHEHUS YIeOHBIX
3aJIaHHL |

BbIOMpatoT Haubomnee 3¢ eKTUBHBIE CIIOCOObBI
peumicHusd 3aga4, KOHTPOJIHUPYIOT U OLICHUBAIOT
B IIPOLIECCE PE3yIbTaT ACSITEIBHOCTH;
BJIAJICIOT OOIIMM IPUEMOM pEIICHUS 33134 ;
CTaBST U GOPMYIHPYIOT IIETH U MPOOIIEMBI
ypoxa;

CTpOSIT peYeBOE BHICKA3bIBAHUE B YCTHOM U
MMUCEMEHHOH (hopMe;

MPOBOJIAT CPaBHEHHE U KITacCU(HKAIINIO TIO
3aJJaHHBIM KPUTEPHSIM.

KoMMmyHHMKaTHBHBIC

ApPTYMEHTHPYIOT CBOIO TTO3UIIHIO U
KOOPJMHHUPYIOT €€ C MO3UIUK MAPTHEPOB B
COTPY/JHUYECTBE ;

NPOSIBJISIIOT aKTUBHOCTh BO B3aUMO/ICHCTBUN
JUTSL PEIIICHUST KOMMYHUKATHBHBIX U
IIO3HABATCJIBHBIX 3a1a4 ,

JIOTOBapUBAaIOTCA O COBMECTHOM
JeSITENFHOCTH, IPHXOAST K 00IIeMy
PEIISHHIO ;

aJICKBaTHO MCIIOJIB3YIOT PEYEBBIC CPECTBA
JUTS 9 PEKTUBHOTO PEIICHHS
KOMMYHUKATUBHBIX 3a71a9 ;

JIOITYy CKAafOT BO3MOYKHOCTh Pa3IMYHBIX TOUEK
3pEeHUs], B TOM YUCIIE HE COBIAIAIOIINX C UX
COOCTBEHHOU M OPUEHTUPYIOTCS Ha TIO3UIINIO
napTHepa B OOIIEHUH U B3aUMOJICHCTBUH .
JIMYHOCTHEIE:

OnpeaensroT CBOKO JIMYHYIO MTO3UIIHIO,
aJIcKBaTHYIO AU epeHITUPOBAHHY IO
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[L.p.Ne 6. «Ilonyuenue
JKECTKOM BOJBI M CIIOCOOBI €6
YCTpaHCHHUSDY

[lomyuator,  coOuparoT M  pacClO3HAIOT
YTIICKUCITBIN ras. Oo6pamaroTcs c
71a60paTOPHBIM 00opyI0BaHHEM u
HarpeBaTeIbHBIMH MPUOOPAMU B COOTBETCTBUU
C  TpaBWIAMH  TEXHUKH  OE30MacCHOCTH.
HaOnronaroT ©  ONHMCHIBAIOT ~ XUMHUYECKUM
AKCHEPUMEHT C IOMOUIBbIO PYCCKOTr0 (POAHOIO)
sSI3bIKA U s13bIKAa XUMUU. DOPMYITUPYIOT BHIBOIBI
10 pe3yJIbTaTaM IPOBEJIEHHOI0 SKCIEPUMEHTA.
CoTpynHuuaroT B Ipolecce  y4yeOHOro
B3aMMOJICHCTBHSI TPH paboTe B rpynmax

49

AIOMHHHI U €70 COCAMHCHUA

XapakTepu3yroT ATFOMUHUMN o €ro
nonoxkenuro B Ilepuonmueckoit  cucreme
xuMmudeckux siaemeHToB M. M. Mennmeneena.
OnuceBarOT CTpoeHHe, (u3nyeckue u
XUMUYECKHE CBOMCTBa AJTIOMHHMUS,
MOATBEPXK1ast ux COOTBETCTBYOIIMMHU
YPABHEHUSAMM PEaKIIU.

OOBACHSIOT JIBOMICTBEHHBIN XapakTep
XUMHYECKUX CBOMCTB OKCHJA U THUIPOKCHUIA
AJTIOMHHMSL.

CaMOOIICHKY CBOMX YCIIEXOB B yueOe ;
y4aTCs HHTETPUPOBATH MOy YCHHbBIC 3HAHHS
B MPAKTUYECKHUX YCITOBHSIX

Pa3BHBAIOT OCO3HAHHOE, YBAXKUTEILHOE U
J00pOXKENATeTPHOE OTHOIICHHE K JIPyTOMY
YeJI0BEKY, €r0 MHEHHIO,

Pa3BHUBAIOT KOMMYHUKATHBHBIA KOMIIOHEHT B
OOIICHUH U COTPYIHHYECTBE CO
CBEPCTHUKAMU M YUUTEIISIMH ;

MPOSBJISIIOT OTBETCTBEHHOCTD 3a PE3YJIbTATHI.

50

Keieso

51

COCI[I/IHCHI/ISI KEJIC3a

XapakTepu3yloT  TOJIOKEHHE  JKeje3a B
[Teproanueckoi cHUCTEME XUMHYECKHUX
snemenToB M. M. MeHneneeBa, 0COOCHHOCTH
cTpoenusi aroMa. OMUCHIBAIOT (U3MYECKUE U
XUMUYECKHE CBOWCTBA JKelie3a, MOATBEpPKIas
150:4 COOTBETCTBYIOLIUMHU ypaBHEHHUSIMU
peaxuuii. OOBSACHSIOT HaJIn4ue JIBYX
TeHETUYECKUX PAJIOB COEJMHEHUN Keme3a Fe2+
u Fe’" . VYcranaBnupaioT 3aBHCUMOCTD
oOyracTell MPUMEHCHUS JKeJie3a U €ro CIUIaBOB
oT cBoictB. IIpoBomar  pacuétel  mo
XUMHUYECKMM  GopMylnaM ¥ YpaBHCHUSIM
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peaKIui, MPOTEKAIINX C YUYacTHEM XKeje3a U
ero coeauHenuii. HaOmrogaroT M OMMCHIBAIOT
peaKuI/m Me>1<z[y BC€UIICCTBAMHU C IIOMOIIBIO
pycckoro (pOJIHOTO) SI3bIKA U SI3bIKA XUMUH

52

[1.p. No 7 «Pemenne
AKCIIEPUMEHTAIBHBIX 3a7a4 MO
TeMe «MeTalIbhy

OKCIIEpUMEHTAJIbHO  MCCIIEIYIOT  CBOMCTBA
METAJJIOB M WX COCAMHEHMH, pemaTh
OKCIIEPUMEHTAJIbHBIE ~ 33Jaud 10  TeMe
«Meramney. Pabotator ¢ nmabopaTopHBIM
000pya0BaHHEM u HarpeBaTeIbHBIMU
npubopaMd B COOTBETCTBHM C IpaBUIIAMU
TeXHUKHU Oe3zomacHocTH. HabmonaoT cBoiicTBa
METaVIOB M MX COEJUHEHUH U SBJICHUH,
npoucxodsmmx ¢  HUMH.  OOUCHIBAIOT
XUMHUYECKUH  OKCIEPUMEHT. DOpMyJIHUPYIOT
BBIBOJBI MO  pe3yJbTaTaM  IPOBEIAECHHOIO
skcnepumenTa. OmnpenenstoT  (Mcxons U3
y4ueOHOH 3a7a4u) HE00XOAUMOCTb
WCII0JIb30BaHUS HaOIIOIeHUS WIn
SKCIEPUMEHTA

53

Koppo3us MeTanioB U criocoObl
3allUTEI OT HEE

OOBACHAIOT 4TO Takoe Kopposus. Pasnuuaror
XUMHUYECKYIO u AIIEKTPOXUMHUYECKYO
KOPPO3HH. Wnnioctpupyiot TTOHATHS
KKOPPO3U», «XUMHYECKast KOPPO3Hs»,
«3JIEKTPOXUMHUYECKAs] KOPPO3Us» IMPUMEPAMHU.
XapakTepus3yloT CIOCOOBI 3alUThl METaJJIOB
0T KOppO3UHU

54

Mertanibl B Ipupoe.

55

[lonsTHE O MeTamTypruu

Knaccupunupyror (hopMbI MIPUPOIHBIX
COE€IMHEHNI METAJIJIOB.
XapakTepu3yloT o0LHe CIOCoObl MOTyUYCHHS
METAJIJIOB! upo-, TUAPO- u
AIIEKTPOMETAJLTY PrUH.
KoHKkpeTu3upyoT 3Tu crnocoObl IpUMepaMu U
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YpPaBHEHUSAMH pEAKIMH ¢  COCTaBJICHUEM
AJICKTPOHHOTO OaaHca.

OnuceIBaOT JIOMEHHBII Mporece 5
ANEKTPOIUTUYECKOE TOJTYUYEHUE METAIJIOB.
PaznuyaroT u€pHblE W I[BETHBIE METAJJIbI,
YYTYHBI U CTAJIH

56

O0001menne 3HaHUN 10 TEME
«MeTaminny

O06001ma0T ¥ CUCTEMAaTU3UPYIOT CBOU 3HAHUS
1o teMme: «Merabs. [IpuMeHstoT Ha
IIPaKTHKE paHee U3y4YEeHHBIH MaTepuall,
paboTas 1o rpynmnam ¢ 3aJaHUsIMH Pa3HOTO
YPOBHS CIIOKHOCTH

57

KontpospHas padoT 3 mo teme
«MeTamib»

[IprMeHSIOT HAa IPAKTUKE PaHEe U3y4EHHBIN
MaTepual, paboTas 1o Tpynnam ¢ 3aJaHUsIMU
Pa3HOI'O YPOBHSI CJI0KHOCTH, BBIIIOJIHSIOT
KOHTPOJIBHYIO padoTy.

XuMuUA ¥ OKpYy:Kalomas cpeaa (2 4)

58

XuMudeckas OpraHu3amnus
[UIaHETHI 3eMIII

WuTerpupyioT cBeieHus 1Mo GU3NYecKoit
reorpaduu B 3HAHUS O XUMHUYECKOM
OpraHu3aIUy ITaHeThl. XapaKTepH3yIoT
XUMHUYECKHH COCTaB re0J0rHIECKUX
o0onouex 3emin.

PasznuyatoT MuUHEpasbl U TOPHBIE TOPOBI, B
TOM YHUCJIE U PYJIb

59

OxpaHa
OKpY Karouei cpeabl OT
XUMUYECKOTO 3arpS3HEHUS

XapakTepu3yloT HUCTOYHUKH  XHMHUYECKOTO
3arps3HEHUs OKpY>Karolien Cpepl.
OnuceiBatoT  r00aJIbHbIE  3KOJIOTMYECKHE
npoOjeMbl  4elOBEUeCTBa,  CBS3aHHBIE  C
XUMHYECKUM 3arpsisHeHueM. [Ipemnararor myta
MHMHUMU3aAIIUHN BOSﬂCﬁCTBHH XUMHNYCCKOI'O
3arps3HEHHST  Ha  OKPYJXKAIOIIyI0  Cpeny.
[IpuBogsr IIPUMEpPBHI MEXIYHApOIHOT'O
COTpYJAHHUYECTBA B obnactu OXpPaHbI
OKpY>KAarOIIel  cpeabl  OT  XHMHYECKOro
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|

‘ 3arpsi3HEHUs

O0600meHue 3HAHUI 10 XMMHUM 32 KYPC OCHOBHOM IKO0JIbL. [ToaroroBka k OCHOBHOMY rocy/1apCTBEHHOMY IK3aMeHY
(0OI) (7 9)
60 BemectBa [IpencraBnstor  umHPOpManuip 1o  Teme | [IpeaMeTHbIE:
«Ilepuomnueckuii 3akoH u Ilepmommdeckas | Haydarcs o6oOmate wHGpOpMaInio I10
cucrema JI. 1. MeHneneeBa B CBETE TEOPUHU | TEME B BHJE CXEM, BBITOJHATH TECTOBBIC
CTPOCHHMS aToMa» B BHAC TaOMUIl, CXeM, | 3aJaHUs.
OTIOPHOTO  KOHCIIEKTa, B TOM 4YHCJe C | PerynsTuBHEBIC:
npumeHenneMm cpeacts MKT. Bemounssior | [InanupyroT CBOM NEUCTBUSA B
TECTOBBIE 3aJaHus MO TeMme. [IpencTaBistoT | COOTBETCTBUU C ITOCTABIEHHOM 3a/1a4eil U
uHopmanuo 1o Teme «BuIbl XMMUYECKHUX | YCIOBHUSIMU €€ pean3aluy ;
CBS3€M M THUIBI KPUCTAJIUIMYECKHX PEHIETOK. | pa3iuyalT  cmocod W pe3yibTaT
B3auMoCBsI3b CTpOEHHUSI U CBOMCTB BEILECTB» B | IEUCTBUS .
BuJe TaOIuUI, cXeM, OMOPHOTrO KOHCHeKkTa, B | [lo3HaBaTenbHbIE:
TOM yucie ¢ npumeHenueM cpeacts MKT Brnameor o0mmMM TpHEMOM  pelIeHUs
61 [Xumuueckue peaxiyu [Ipeacrapnstor  wHPOpPMAIMIO MO  TeMe | 3a74ad ;
«Knaccupukanms XUMHYECKHX pEaKIMid 10 | CTaBAT W (QOPMYIHPYIOT LEIH H
pa3IMYHBIM MIPU3HAKAM. CKkopocTh | TPOOIIEMBI YPOKA.
XUMUYECKHX peakluii» B BUAE TaOmuI, cxeMm, | KOMMyHUKATUBHBIC:
OTMOPHOT'O0  KOHCIEKTa, B TOM 4Yucie ¢ | KOHTpOnupyroT AeHCTBUS MApTHEPA ;
npuMmeHenneMm cpeacts MKT. BrpimosHsOT | JOrOBapuBarOTCs 0 COBMECTHOMN
TECTOBBbIE 3aJaHUS MO TeMe. XapaKTEePU3YIOT | ACATEIBHOCTU oA PYKOBOJCTBOM
OBP, okuciaurenb 1 BOCCTAHOBUTENb. YUUTENS ;
62 |OcHOBBI XapakTepusyloT — ob0mme, OCOOEHHblE M | BIAJCIOT MOHOJIOTUYECKON u
HEOPTraHUYECKOU WHJUBHlyaJIbHbIE CBOMCTBa KHUCJIOT, | AMAJOTHYECKOM (hOpMaMK PEYH .
XUMUU OCHOBaHW#, comeii B  cBeTe  Teopuu | JIMYHOCTHBIE:
63 |OcHOBHI 3JIEKTPOITUTHYECKOMN mucconuanyu. | [Ipossnsror OTBETCTBEHHOCTh 3a
HEOPTraHUYECKOU ApPryMEHTHUPYIOT BO3MOXHOCTh MPOTEKaHUs | Pe3yJIbTaT.
XUMUU XUMHYECKHX peaxui B pacTBopax
3IEKTPOJIUTAX UCXos u3 yCJIOBHH.

Knaccudunupyror Heopranuueckue BeIIecTBa
[0 COCTaBy M cBoWcTBaM. IIpuBoIAT nmpumepsl
MPEJICTaBUTEICH KOHKPETHBIX KJIACCOB U TPy
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HCOPIraHMYCCKUX BCIICCTB

64 [loBTOpeHHE U 0OOOIICHHE 11O BBIMONHAIOT TECTHI M yIPAKHEHUS, PEIIAOT
teme. [Tonroroska k 3a/1a4M 110 TEME.
KOHTPOJIbHOU paboTe [TpoBOIAT OLIEHKY COOCTBEHHBIX JOCTHIKEHHMH
B YCBOCHUHU TEMBI.
KoppekTtupyroT cBOuM 3HaHUS B COOTBETCTBHH C
IUIAHUPYEMBIM PE3yIbTaTOM
65 |IIpomexyTouHas aTTecTanus B [TpuMeHsIOT Ha IPAaKTUKE paHee U3yUeHHBIH
(popme KOHTPOIIBHOM pabOThI MaTepual, paboTas 1o IPyIIaM ¢ 3aJaHuAMH
No4 «HTOVFOBM 110 KypCy Pa3HOTO YPOBHS CIIOKHOCTH, BBITIOJHSIOT
OCHOBHOM LLIKOJIBD KOHTOJBHYIO paboTy.
66 |AHanu3 KOHTPOJIBHON pabOTHI. Koppektupyror cBou 3HaHUS
[loaBeneHue UTOroB roja.
67-68 PezepBHOE Bpems




