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1. IlosicHHTeJbHAas 3alMCKA

Jannasi pabovas mporpamma cocraBieHa Ha ocHoBe denepanbHoro 'ocymapcTBEHHOTO CTaHIAapTa, TPeOOBAHWM K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTeNbHONW TMPOrpaMMBbl OCHOBHOTO 00IIero o0Opa3oBaHuWs, MPOTrpaMMbl Kypca XHMUU s 8-9 KiaccoB 00mIeo0pa3oBaTeIbHBIX YUPEKICHUH,
npeametHas nuHus yueOHukoB O.C.I'abpuensina, U.I.Octpoymona, C.A.CnagkoBa — M.: IIpocsemienue, 2021. B Hell Takke ydUTHIBAIOTCSI OCHOBHBIC UJCH U
nosioxkeHust [Iporpammel pa3Butis 1 GOpMUPOBAHUS YHUBEPCATBHBIX YUeOHBIX IEHCTBHIA 11 OCHOBHOTO 001Iero o0Opa3oBaHusl.

N3y4yeHne XMMUM B OCHOBHOM IIKOJIE IPU3BAHO OOECIIEUNTh:
- hopmuposanue y yqamuxcss XAMUIECKOH KapTHHBI MUpa KaK OPraHMYeCKOW YacTH €ro IeJI0OCTHON €CTECTBEHHO-HAYYHOW KapTHHBI,
- pazeumue TIO3HABATEIFHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKHX CIHOCOOHOCTEH ydamuxcs B MPOIECCe M3YYCHHsS MMH XUMHYECKOW HAyKu H ee
BKJIaJla B COBPEMEHHBI HAyYHO-TEXHHYECKHH Tporpecc; (pOPMHPOBAHME BAKHEHIINX JIOTUYECKUX ONEpaluii MbIIUICHUS (aHaan3, CHHTE3, 00oOIIeHue,
KOHKPETHU3aIUs | Jp.) B IPOIIeCcCe TIO3HAHMS CHCTEMBI BKHEHITNX TIOHATHH, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUH M CBOMCTBAX XUMUYECKUX BEIIECTB,
- gocnumanue yOSKJICHHOCTH B TOM, YTO NMPUMEHEHHE MOJYIEHHBIX 3HAHUN M YMEHHI 10 XUMUU SIBIISIETCSI OOBEKTHBHONH HEOOXOAMMOCTBIO ISl O€30TIacCHOM
paboTHI C BelecTBaMH U MaTeprajaMu B OBITY M Ha TIPOU3BOJICTBE,
- NPOEKMuUpo8anue u peanruzayus BHITyCKHUKaMU OCHOBHOM IIKOJIBI JIMYHOHN 00pa30BaTeIbHON TPASKTOPHH: BEIOOD PO 0OYUSHHS B CTAPIIEH MIKOJIE WITH
poheCCHOHAITBHOTO 00Pa30BaATEIHLHOTO YUPEKICHUS,
- 08l1a0€eHUe KIIOYeBbIMU KOMNemeHyusmMu: yaeOHO-TI03HaBaTENbHBIMU, HH()OPMALIMOHHBIMU, [IEHHOCTHO-CMBICIIOBBIMUA, KOMMYHUKATUBHBIMU.

2. O0masi XapaKTepUCTUKA Y4e0HOr0 npeaMera

HpeﬂnaraeMaﬂ pa6oqa;{ ImporpamMma 10 XHMMHUH PaCKpPbIBACT BKJIA yqe6Horo npeaMeTra B JOCTHIKCHUC ueneﬁ OCHOBHOI'O 06I_HCFO 06pa30BaHI/I${ nu
OoIpeacsACT BaKHEHIIIHE COACPKATCIIbHBIC JIMHNUU IIPEAMETA:

. ((BGLL;GCI’I’ZGO» - B3aMMOCBs3b COCTaBa, CTPOCHUA CBOﬁCTB, IMOJIY4YCHUSA U IIPUMEHCHHUA BCIICCTB U MaTCPUATIOB;

o «Xumuueckas peaxkyus) - 3aKOHOMCPHOCTH IMTPOTCKAaHUA W YIIPABJICHUA IIPOIECCaMU IOJIYUYCHHUA U IPEBPALICHA BEIICCTB,

. «Xumuueckutl sa3v1K» - OIICPHUPOBAHUC CHCTEMOH BaAKHECUIITMX XMMHYCCKHX HOHHTHﬁ, BJIaACHHC XUMHYECKOM HOMeHKHaTypOfI n CHMBOHHKOﬁ;

. «Xumus u HCU3HbY - CO6J'IIOI[€HI/I6 IIpaBUI XUMHYECKOH 0€30IacHOCTH IIpu O6paH_leHI/II/I C XUMHUYCCKUMH BCIICCTBAMU U MATCpHUalaMU B MOBCEIHEBHOM
JKU3HH U Ha ITPONU3BOJACTBC.
B KypCC€ 3HAYUTCJIbHAA POJIb OTBOJAUTCA XUMHUYCCKOMY ISKCIICPUMCHTY: IMPOBCACHUIO ITPAKTHYCCKUX pa60T n J'Ia60paTOpHI>IX OIIBITOB, (1)I/IKC8.I_II/II/I nu
AHAJIN3Y UX PE3YyJIbTATOB, CO6J'II-O,I[€HI/IIO HOPM U ITpaBHJI 0e3omacHoOi pa6OTBI B XMMHUYECKOM KaOHHETE.
Peanuzanms MporpaMMmsbI Kypca B IIponecce O6yLIeHI/I$[ IIO3BOJIUT O6y‘IaIOIJ_II/IMC}I IMOHATH POJIb U 3HAYCHUC XUMHHU CPECIU APYTUX HAYK O IPHUPOAC.

3. Mecro Kypca XUMHH B OCHOBHOM LIKOJI€

(De[[epaJ]LHHﬁ FOC}’I[&pCTBCHHBIfI CTaHAApT NpEeAYyCMATPHUBACT U3YYCHUC KypCa XUMHUH B OCHOBHOM IIIKOJI€ KaK COCTaBHOM 4acTH HpCHMCTHOﬁ obmactu
«ECTCCTBCHHO-HayLIHLIC MpEaAMCTLD).



Kypc paccunTan Ha u3y4enue npeaMera B oobeme 68 yueOHbIX YacoB 10 2 yaca B HeJelo B 9 kiacce.

[Iporpamma peanusoBana B ydeOHukax xumuu [abpuensa O.C., N.I.Octpoymon, C.A.CrnagkoB. Xumus 9 kiacc, BBIMYIIEHHBIX H3JaTEITECTBOM
«IIpocBemenue» 2021 r.

B cBsi3u ¢ ocobennocTsiMu opranuzanuu oOydenus B 2020-2021 yae6HoM roay B pabouyro mporpaMmbl ObUTM BHECEHBI U3MEHEHHUS: TPAKTUYECKHUE PAOOTHI,
CaMOCTOSITEIIEHO BBITIOJHAEMbIC YYalIIMHCSI, BBIHECEHBI B OT/ICJIbHBIN OJIOK «JIabopaToOpHBIN MPAaKTUKYM», YBEIMYEHO BPEMsi, HAIPaBJICHHOE Ha TOBTOPEHUE
M3YYEHHOTO B MPEABIAYIEM Kypce XUMUHU.

B npornecce 00ydeHunst HCTIONB3YIOTCS pa3HOOOpa3HbIe METOABI U TEXHOJIOTHH, TAKHE TEXHOJIOTHUH JTMYHOCTHO-OPUEHTHPOBAHHOTO MOIX0/1a B 00y4YeHUH,
MH(OPMAIMOHHO-KOMMYHUKATHBHBIE TEXHOJIOTHUH, METOJBI U MPHUEMBI 3I0pPOBhECOEPEraromero 00y4yeHns, METO ] MPOEKTOB, TEXHOJIOTHU AUCTAHIIMOHHOTO
0Oy4eHws.

JucrannnoHHoe oOyueHune — (opma oOydeHus:, Mpu KOTOPOi MH(OPMAIIOHHBIE TEXHOJIOTHH SBIISTIOTCSI BEAYIIMM CPEICTBOM. MCHOB3ysl 2JIEMEHTHI
JMCTAaHIIMOHHOTO 00YYEHUST YIEHUK MOKET 3aHMMAaThCSI CaMOCTOSTEIBHO, POCMATPHBATh BUJCOYPOKH, pelIaTh 00pa3oBaTeIbHbIE 3a/1aUH.

JluctaniimoHHOEe 00yYeHHE PACCUUTAHO:

- Ha yJalIuxcsl, )KeJNAIMNX MPHOOPECTH HOBBIE 3HAHMUS, YBICUYCHHBIX YI€OHBIM IIPEIMETOM;

- Ha BBIITYCKHUKOB IIIKOJIBI, TOTOBSIIIUXCS K TIOCTYTUICHUIO B TIPOQeCcCHOHATTbHBIE 00pa30BaTeIbHBIE YUPEKICHHUS CPETHETO M BBICIIIETO 0Opa30BaHUS;

- Ha T€X, KTO HE UMEET BO3MOKHOCTH MOJYIUTh 00pa30BaTEIbHBIC YCIYTH B TPAJAUIIMOHHON (DOpME IO COCTOSTHHIO 3/I0POBBSL.

4. Pe3yJbTaThbl 0CBOEHUS Kypca XUMUH

[lo 3aBepmieHHHM Kypca XMMHUU Ha 3Tale OCHOBHOTO OOIIero oOpa3oBaHUs BBITYCKHUKA OCHOBHOM IIKOJBI JOJDKHBI OBJIAJETh CJEIYIOIIUMHU
pe3yibTaTaMu:

1. JIm4HOCTHBIE pe3yJIbTaThI:

1) ocosnanue cBoel STHUYECKOHN MPUHAIICKHOCTH, 3HAHIE HCTOPUHM XUMHH H BKJIAJIa POCCUIICKON XMMUYECKON HAyKH B MUPOBYIO XUMHIO;

2) ¢hopmuposarue OTBETCTBEHHOTO OTHOIICHHS K IMO3HAHHIO XMMHUH; TOTOBHOCTH U CIIOCOOHOCTH YYaIllUXCsl K CaMOPA3BUTHUIO U CaMOOOpa30BaHUIO Ha
OCHOBE M3YYCHHBIX (DAaKTOB, 3aKOHOB M TEOPUI XUMHH; OCO3HAHHOTO BBIOOpA U nocmpoeHue NHINBUAYATILHON 00pa30BaTeIbHON TPACKTOPHH;

3) popmuposanue 1ENOCTHON €CTECTBEHHO-HAYYHON KaPTHHBI MUPA, HEOTHEMJIEMOM YaCThIO KOTOPOU SIBIISICTCSI XUMHYECKasi KapTHHA MUPAa;

4) ognadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHS HAYKU U OOLICCTBEHHOW MPAKTUKH, B TOM YKHCIIC H XUMUYCCKHIM;

5) oceoenue counanbHBIX HOPM, IpPaBHJ IOBEACHHs, posicii U (GopM CONHMANbHON KHU3HH B COLIMYyME, MPHPOJAE M YACTHON JKHM3HH HA OCHOBE
AKOJIOTMYECKOH KyIbTYyphl M 0€30MIaCHOTO OOpaIleHHsI C BEIIECTBAMU M MaTEpPHUAIaMH;

6) popmuposanie KOMMYyHHUKATHBHOW KOMIIETCHIIMM B OOLICHUH CO CBEPCTHHKAMH ¥ B3POCIBIMH B MpoIecce 00pa30oBaTeIbHOW, OOLIECTBEHHO-
M0JIE3HOH, YUeOHO-UCCIeI0BATENbCKOM, TBOPUECKON U IPYTUX BUJIOB JIESITEIBHOCTH, CBI3aHHBIX C XUMHEH..

2. MetanpeaMeTHbIe pe3yJIbTATHI:

1) onpedenenue neneit cCOOCTBEHHOTO 00yUEHHS, TOCTAHOBKA U (POPMYIIMpOBaHHE JUIs ce0sl HOBBIX 33/1a4;

2) naanuposanue TyTeH NOCTHKEHUS JKEIAeMOT0 Pe3yJbTaTa 00ydeHHsI XUMHUU KaK TeOPETUIECKOTO, TaK U MPAKTUIECKOTO XapaKTepa;

3) coomHecenue CBOMX NIEMCTBUM C IUIAHUPYEMBIMH pe3yJbTaTaMM, OCYIIECTBICHHWE CIIOCOOOB NEWCTBHH IpPHU BBINOJHEHUH Ja0OPATOPHBIX H
MPAKTUYECKUX pabOT B COOTBETCTBUHU C MPaBUJIAMH TEXHUKU 0€30IaCHOCTH;



4) onpeodenenue NCTOUHUKOB XMMHUUYCCKOW HHPOPMAIUH, €€ TTOJIy4CHUE U aHaJIu3, CO3/1aHue HH(DOPMAIIMOHHOTO TPOIYKTa U €ro MPe3CHTAIHS;

5

ucnojibzoearuue OCHOBHBIX HHTCJUICKTYaJIbHBIX 0H€paLII/II>'II aHajJim3a n CHUHTC3a, CpaBHCHUA )41 CHUCTEMATHU3alluu, O606H.[€HI/I$I n

KOHKPETHU3ALUH, GblsigNIeHIe IPUINHHO-CIICJICTBEHHBIX CBSI3€H U nOCmpoeHue TJOTUYECKOTO PACCYKICHUS W YMO3AKIIOYCHUS HA MaTepualic eCTECTBEHHO-
HAYYHOTO COJICPKAHHS;

6) ymenue co3naBaTh, IPUMEHITH U IPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJICITH U CXEMBI [T PEIICHUS YIeOHBIX U TIO3HABATEIIbHBIX 3a/1a4;

7) popmuposanue v pazeumue SKOJOTUICCKOTO MBIIIJICHUS, YMeHie TPUMEHITh €ro B TMO3HABATEIbHONH, KOMMYHUKATHBHOW, COIMAILHON MPAKTHUKE H
npodeccHoHATLHOM OPHEHTAINY;

8) eenepuposanue unei u onpeaeIcHue CPECTB, HEOOXOIUMBIX JUIS UX PealIU3allHH.

3. IlpeamMeTHbIe pe3y/ibTaThI:

o w

o 0 N

11.

12.
13.
14.

15.
16.
17.
18.
19.
20.

yMmeHue 0003HaYaTh XMMUYECKHE AJIEMEHTHI, Ha3bIBaTh UX U XapaKTepU30BaTh HA OCHOBE MOJIOXKEHUS B nepuoandeckoit cucteme J.M.Menneneesa;
Gopmynupoeanue N3y4CHHBIX MIOHATUIN: BEIIECTBO, XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE U CI0KHOE BEIIECTBO,
XUMHYECKasl PeaKius, BUABI XUMUYECKUX PEaKIUil U T.1I.

onpedenenue 1o GopMysiaM COCTaBa HEOPraHUUECKUX U OPraHUYECKHUX BEIIECTB, BAJICHTHOCTH aTOMOB XMMUYECKHUX 3JIEMEHTOB MJIU CTETIEHU UX
OKHCJICHHUS;

nonumaHnue NHGOPMaIMU, KOTOPYIO HECYT XUMUYECKUE 3HAKU, (DOPMYJIbI, YpAaBHEHUS;

YyMeHue KIaCCU(PHUIIMPOBATH IPOCTHIE U CJIOKHBIE BELIECTBA;

GopmynuposaHrue TEPUOINYECKOTO 3aKOHA, 00BICHEHUE CTPYKTYPHI U HHPOPMAIH, KOTOPYIO HECET MEePUOANYECKasi CUCTEMa XUMUYECKHUX
snemeHnToB JI.M.MeHnaeneeBa, paCKpbITUE 3HAUEHUS EPUOIMYECKOTO 3aKOHA;

YMeHue XapaKTepu30BaTh CTPOCHHE BEUIECTBA — BUAbI XUMUUYECKUX CBSI3€H U TUIIbI KPUCTAUTNYECKUX PEIIETOK ;

onucanue CTPOCHUS aTOMOB XUMHUYECKUX JIEMEHTOB C TOPSIAKOBBIME HOMepamu 1-20 u 26, 0ToOpakeHHe WX C IIOMOIIBIO CXEM;

cocmasnenue GopMy OKCHI0B XUMUUYECKUX FITEMEHTOB U COOTBETCTBYIOIINX UM T'HIPOKCH]IOB;

. Hanucanue CTPYKTYPHBIX (bOpMy.]'I MOJICKYIISAPHBIX CoeHHHeHHﬁ n (bOpMy.]'IBHBIX CAWMHHNI MOHHBIX COG,Z[I/IHGHI/Iﬁ 10 BAJICHTHOCTHU, CTCIICHU OKHCIJICHHUA

WJIU 3apsiTy HOHOB;

ymeHue GOPMYITHUPOBATH OCHOBHBIC 3aKOHBI XMMHUU: TTOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOTO CTPOEHHSI, COXpaHEHUS MACChl BEIIECTB, 3aKOH
ABorazpo;

ymenue HOPMYIUPOBATH OCHOBHBIE TIOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYSHHS U TEOPUU DIIEKTPOIUTHUECKON AUCCOIHALINH;
onpedejieHue PU3HAKOB, YCIOBUHN MPOTEKAHUS U IPEKPAILEHUS PEAKIIHIA;

cocmasieHue MOJICKYISPHBIX YPaBHEHUM XUMHUYECKUX PEaKLUid, MOATBEP)KIAI0ONINX 00I1Ee XUMUYECKIE CBOMCTBAa OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COSIMHEHHUM U OTPAKAIOIINX CBSI3U MEXKY KIIACCAaMH COCIMHEHHUIA;

cocmasnieHue ypaBHEHHH pEakiuii C yuacTHEM DIIEKTPOJIUTOB TaKKe B MOHHOU dopMme;

onpedeyieHue IO XUMUYECKUM ypaBHEHUSM MIPUHAICKHOCTH PEAKITUI K ONIPeIeICHHOMY TUITY WJIH BUY;

cocmasieHue ypaBHEHHH OKUCIUTEbHO-BOCCTAHOBUTEILHBIX PEAKIIMii C TOMOIIIbIO METO/1a AJIEKTPOHHOTO OanaHca;

npumeneHue MOHATUNA «OKUCIICHUEY» U «BOCCTAHOBJICHUE» ISl XapaKTEPUCTUKH XUMUUYECKHX CBOMCTB BEIIECTB;

onpedeieHue ¢ TOMOIIBI0 KAYECTBEHHBIX pPeaKlnui XJI0puI-, CyabhaT- 1 KapOOHAT-aHHOHOB U KATHOHA aMMOHHUSI B PACTBOPE;
00bsicCHeHUe BIUSHUS PA3INYHBIX (PAKTOPOB HA CKOPOCTH PEAKIIHIA,



21. yMeHue XapaKTepU30BaTh MOJIOKEHUE METAJUIOB U HEMETAJJIOB B IMIEPUOANYECKOI CUCTEME AIIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAJLIOB, 00IIHE
¢u3nvecKrue 1 XUMHUYECKHE CBOCTBA;

22. 06vsACHeHUe MHOTO00pa3usl IPOCTHIX BEIIECTB SBJICHUEM aJUIOTPOINHHU C YKa3aHHEM €€ MPUYNH;

23. ycmanogneHue pa3anduil Tuapo-, TUPO — U AIEKTPOMETAIUTYPIUU U WILTIOCTPUPOBAHUE ITUX Pa3IudYUi MpUMepaMy MPOMBIIIIEHHBIX CIOCOO0B
MOJTy4CHHUSI METAJUIOB;

24. ymenue dasams OONIYIO XapakTepucTuky 3memMeHToB I, I1, VIIA — rpymm, a Takke BoJ0poa, KHCIOpoaa, a30Ta, cepbl, pochopa, yriepona,
KPEeMHHS U 00pa30BaHHBIX UMM MIPOCTHIX BEIIECTB U BAXHEUIIINX COCTUHEHHI (CTpOSHHE, HAXOXKACHUE B IPUPO/IE, OTyIeHNE, PU3UIECKUE U
XUMUYECKHE CBOWMCTBA, IPUMEHEHHUE);

25. yMmenue ONMCHIBATH KOPPO3UIO METAIIJIOB U CIIOCOOBI 3aIMTHI OT HEE;

26. yMeHue TIPOU3BOIUTH XUMHUYECKUE pacueThl 0 (opMyliaM B ypaBHEHUSIM PEaKIIHi;

27. onucanue CBOMCTB U MPAKTUYECKOTO 3HAUCHUS U3yUYEHHBIX OPTaHMYECKUX BEIECTB;

28. gvinonrenue 0003HaYEHHBIX B IPOrPAMME IKCIIEPUMEHTOB;

29. cobarodenue ipaBuil 0€30MaCHON PabOTHI B XUMHUECKOM KaOMHETE.

4. Coaep:xkaHue y4eOHOro npeaMera 1 Tpe0OBAHUSA K YCBOEHUIO IPOrPAMMBbI
Kypc xumun 9 kmacca mpenmosiaraer u3ydeHue cienyromux pasnenoB: «lloBropenue n o0oOieHne cBeAeHU Mo Kypcy 8 Kiaccay, « XMMHUUYECKHe
peakIMy B pacTBOpax dSJIEKTPOJHTOBY», «Hemeramnsl m uxX coemuHeHus», «MeTaibl W WX COSAMHEHUs», «XUMHUS M OKpYKaWIIas cpefay, a TaKkKe
«O060011IeHIE 3HAHUN 110 XUMHH Kypca OCHOBHOM mIKoJIbl. [ToaroroBka Kk OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY»
IloBTOpeHUEe 1 00001IEHNe CBeAeHUIT 0 Kypcy 8 kiacca
bunapusie coennnenus. Okcuapl coneoOpasyomire u Hecoueoopasyromue. ['uapokcuipl: 0 cCHoBaHuUs, aM(pOTEpPHbIE THIPOKCUIBI,
KHCIIOpOicoAeprKanme KucaoTsl. CpeqHue, Kucible, OCHOBHBIE U KOMILIEKCHBIE COJIU.
Tunel cBsa3u. MoHHbI THI cBsi3u. KoBanleHTHAs mosipHas M KOBAJEHTHAs HEMOJISIpHAsA CBsA3b. MeTajuinueckast CBs3b
O60061eHne cBeIeHH 0 XuMUYecknX peakiusax. Kinaccupukanus XMuMUYECKUX peakiuii 0 pa3IniyHbIM OCHOBAHHSIM: COCTaBY U YHUCITY PEarupyronmx
1 00pa3yIoIIUXCs BEIIECTB, TEIIOBOMY 3(PPeKTy, HalpaBJICHNIO, U3BMEHEHUIO CTENICHEeH OKUCIICHUSI SJIEMEHTOB, 00pa3yIoUINX pearupyrolue BenecTa, gase,
HCIIOJIb30BAHUIO KAaTaIN3aTopa.
[lonaTe 0 CKOpOCTH XMMHUYECKOM peakiuu. PakToppl, BIUSAIOIIME HA CKOPOCTh XMMHUYECKHX PEAKLM: NpUpoJa PEearupyroliuX BELIECTB, UX
KOHIIEHTpallKs, TEMIIepaTypa, oAb CONPUKOCHOBEHUS, HaTMUue Katainusaropa. Karanus.
JdeMoHcTpanun
e O3HakoMJIEHHE C KOJUICKIIMSIMU METAJNIOB U HEMETAILIOB.
o (O3HakoMJIEHHE C KOJUIEKLIIUSIMU OKCUJOB, KUCIIOT U COJIEH.
e 3aBUCHUMOCTb CKOPOCTH XMMUYECKON PEAKLUU OT MPUPO/IbI PEATUPYIOIIUX BELIECTB.
e 3aBHUCHUMOCTb CKOPOCTH XMMUYECKON PEAKIUU OT KOHIEHTPAIMH PEarupyroluX BEIIECTB.
e 3aBHCHMOCThH CKOPOCTH XUMHUYECKOH peakiliy OT TUIOMIAIA COTIPUKOCHOBEHHSI PEarupyONIUX BEIIECTB (KKUTISIIUN CIIOI» ).
e 3aBUCHUMOCTb CKOPOCTH XUMUYECKOW PEaKlUU OT TEMIEPATYPbl PEarupyrOlIuX BEIIECTB.
JlabopaTopHbIe ONBITHI
1. B3anmoelicTBre aMMHUaKa U XJIOPOBOJIOPO/Ia.
2. Peakuus HeMTpanu3aium.



3. HaGnronenue TeroBoro aQeKra peakuuyu HeuTpaan3aum.
4. B3aumoseiictBre cepHOM KUCI0ThI ¢ okcuaom meau (II).
5. PaznoxkeHune nepokcuaa BOJOpo/ia C IMOMOIIBIO KaTana3bl KapTodes
6. 3aBHCHMOCTh CKOPOCTH XMMHUYECKOW PEaKIUU OT MPUPOJBI PEArHpyIOIINX BEIISCTB Ha MPUMEPE B3aMMOJICHUCTBHS PACTBOPOB THOCYIb(haTaHATPUS U
xjiopuaa 0apusi, THOCY/Ib(haTa HATPHUSI U COJITHONU KUCIIOTHI.
7. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKIIMK OT MPUPOIbl METAIIIIOB IIPH UX B3aUMOJIEUCTBUHU C COJISTHOM KHUCITIOTOM.
8. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPO/Ibl KUCIOT MPU B3aUMOJACUCTBUU UX C JKEIIC30M.
9. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT TEMIIEPATYpBhI.
10. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT KOHIIEHTPAIUH.
11. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT IUIOIIAN COTPUKOCHOBEHHUS PEarupyroInX BEIIeCTB.
12. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIMK OT KaTaau3aropa.
XuMHYeCKHE PeaKIMH B PACTBOPAX IJIEKTPOJIUTOB
[TonsaTre 006 AAEKTPOJUTHYECKON AUCCOIMAIIMH. DIICKTPOTUTHI U HEANEKTPOIUTHI. MEXaHU3M TUCCOIMAIIMN AJIEKTPOJIUTOB C PA3IMYHBIM XapaKTEP OM
cBs3u. CTeTNeHpb IEKTPOIUTHICCKON Tuccoranui. CUITbHBIE B clTa0ble JIEKTPOJIHUTHL.
OCHOBHBIE TIOJIO)KEHHSI TEOPHH JJICKTPOJUTHYECKON mucconmanuu. Kimaccudukamus MOHOB W WX CBOMCTBA. KHCIOTHI, OCHOBAaHMS W COJHU Kak
ANEKTPOJUTHL. VX Kiaccudukanus u 1uccoruanusi.
OO0mue XMMUYECKHEe CBOMCTBA KUCJOT: U3MEHEHHE OKPACKU WHIUKATOPOB, B3aUMOJCHCTBHE C METa/UIaMH, OKCHUJAMU M THAPOKCHUIAMU METAJIOB U
coyisiMu. MoJeKyIsspHbIe M HOHHBIE (TIOJTHBIE M COKPAIIEHHBIE) YPaBHEHUS PEAKIIHA.
XHUMHUYECKUH CMBICIT COKPAIIEHHBIX YPAaBHEHUM. Y CIIOBUS MPOTEKAHUA PEAKIIUN MEXKTY SJICKTPOJIUTAMU JI0 KOHIIA. Psi/T aKTUBHOCTH METAJJIOB.
OOmMe XuUMHMYECKHE CBOMCTBA INENOYEH: B3aMMOJCHCTBHE C KHCIOTAMH, OKCHUIAMHM HEMETauioB, cojgMu. OOIue XUMHYECKHE CBOMCTBA
HEPACTBOPUMBIX OCHOBAHMI: B3aMMOJIEUCTBHE C KUCIIOTAMH, Pa3JI0KEHNE ITPU HAIrPEBAHUM.
OO0mue XMMHUYECKHe CBOMCTBA CPEAHMX COJICH: B3aMMOACHCTBUE C KUCIOTAMH, IIEI0YaMH, COISIMU U MeTajulaMu. B3anMoelicTBre KUCIIBIX COJICH CO
1Ie10YaMHu.
I'unponus, kak oOMeHHOE B3aMMOJEHCTBHE coJieil ¢ BOAOW. ['MIpOnN3 COIM CHUIIBHOTO OCHOBaHUS M ci1alboil kucinotel. ['maponu3 comu ciaboro
OCHOBaHMS U cuiibHOM KucioTsl. [lIkana pH.
CBoiiCTBa KUCIIOT, OCHOBAHUI, OKCUJIOB U COJIEH B CBETE TEOPUH IIEKTPOJIUTUYECKON JUCCOLMALIMN U OKHCIIUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKIUN.
JdemoHcTpaumnu.
e HcnblTaHue BEUIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOJHOCTb.
e 3aBUCHUMOCTb IEKTPOIPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUU.
e  JIBMKEHHUE OKPAILICHHBIX HOHOB B 3JIEKTPUUYECKOM TIOJIE.
e Ormpenenenue xapakrepa cpelbl B pacTBOpPax coJiei.
JlabopaTopHbIe ONBITHI.
13. Iucconmarus caadbIX SIEKTPOIUTOB HA MIPUMEPE YKCYCHOM KUCIOTHI.
14. I3meHeHune OKpacKy UHIMKATOPOB B KUCIOTHOM Cpeie.
15.Peakuys HeWTpanu3aluy pacTBOPA LIENIOYN Pa3IMUYHBIMU KHCIOTAMH.
16. Iony4yenne ruapokcuaa meau (I1) u ero B3aumMoIeliCTBUE ¢ pPa3TMUYHBIMU KHCIOTAMH.
17. B3aumoaeiicTBre CHIIBHBIX KHCIOT ¢ okcuaoM Meau (I1).



18. B3anmoeiicTBrE KUCIOT ¢ METaJIJIaMHU.
19. KauectBeHHas peakius Ha KapOOHAT-HOH.
20. IMony4yenue CTyIHS KPEMHUEBON KUCIOTHI.
21. KauecTBeHHas peakuusi Ha XJIOPHU/- WU CYIb(haT-HOHBI
22. I3meHeHre OKpacKu UHIUKATOPOB B MICIIOYHOU CpeJie.
23. B3aumojeicTBre 11e10Yel ¢ YrIIEKUCIBIM ra30M.
24. KauecTBeHHasl peakids Ha KAaTHOH aMMOHUS.
25. Tlommyuenne runpokcuna meau (1) u ero pasnoxenue.
26. BzaumoeiicTBre KapOOHATOB C KUCIOTAMH.
27. Ilomyuenue ruapokcua xxenesa (I10).
28. B3aumopeiicTBue xkenes3a ¢ pactBopoM cyibdara meau (1)
IIpakTnuyeckune padoTsl
1. Pemenue skcriepuMeHTANBHBIX 337a4 10 TeMe «DJIEKTPOJIUTHYECKAs TUCCOLMALINS
HemeTa/ibl U MX coeJUHEHHSA
CrpoeHre aToOMOB HEMETAIJIOB U UX mnosioxkeHue B [lepuoauueckoit cucreme. Psin anexrpoorpunatensHocTd. Kpucramiueckue peméTk HeMeTauioB
— MPOCTHIX BELIECTB. AJIoTponus 1 e€ npuunHbl. Ou3ndeckue cBoiicTBa HeMeTauioB. O0IMe XMMUYECKHE CBOIICTBA HEMETAIJIOB!
OKHUCJIUTEIbHbIE M BOCCTAHOBUTEIbHBIE.
l"asiorensl, cTpoeHne MX aToMOB M MoOJIeKyl. Du3ndyeckne U XMMHYECKHE CBOMCTBA TAJIOTEHOB. 3AKOHOMEPHOCTH M3MEHEHMS CBOMCTB T'aJIOTEHOB B
3aBUCHMOCTH OT MX mojioxkeHus B [lepuonuueckoit cucreme. HaxoxaeHue rajgoreHoB B MPUPOJAE U MX HojydeHue. brosnoruueckoe 3HaueHne U NMpUMEHEHHE
raJIoreHoB.
["anmoreHoBOIOPOABI U COOTBETCTBYIOIIME MM KHUCIOTHI: IJIABUKOBAasl, COJsHas, OpOMOBOAOPOJHAs, MOI0BoAopoAHasd. ['anorenunsl. KauecTBeHHbIE
peaxkuu Ha rajloreHu1-uoHsl. [IpumMeHeHne coeAMHEeHnH raJoreHoB U UX OMOJIOTHYecKas poJib.
OO6mras xapakrepuctuka anmeMeHToB VIA-rpynmel. Cepa B mpupojae u € MoJiydeHHe. AJUIOTPOIHBIC MOAM(UKAIIMK CEPbl M UX CBOMCTBA. XUMHUYECKHE
CBOICTBa cephl U €€ IPUMEHEHHUE.
CepoBoI0po: CTPOCHUE MOJIEKYIbI, (PU3NUECKHe U XUMHUYECKUE CBOMCTBA, NoiyyeHue u 3HaueHue. CepoBogopoaHas kuciaora. CynbQubl U UX 3HaYCHUE.
JlromuHOQOPHI.
Oxcup cepri(1V), cepaucras kuciora, cynb@ursl. KauecTBeHHas peakius Ha Cyab(UT-HOH.
Oxcup cepsi( VI), cepnas kucnota, cynbdarsl. Kpucramioruaparsl.
Cepnast KUCIOTa - CHIBHBIN 1eKTpouT. CBONCTBA pa30aBIeHHOM CepHON KHCIOThI, KAK TUITMYHOM KUCIIOTHI: B3aUMOJICHCTBUE C METalllaMU, OCHOBHBIMU U
aM(bOTepHBIMH OKCUAAMH, OCHOBAHUSAMHU U aM(pOTEPHBIMU THIPOKCUIaMU, cosiMu. KauecTBeHHas peakius Ha Cylb(ar-uoH.
OO0mas xapakTepucTHKa 3JeMEHTOB VA-Tpymibl. A30T, CTPOCHHE €ro aToMa M MoJIeKylbl. DPu3ndeckrue U XUMHUYECKHE CBOMCTBA UM NMPUMEHEHHE a30Ta.
A30T B IpUPO/JIE U €ro OMOJIOTHUECcKasi pOlb.
AMMMaK, CTpOE€HHE MOJIEKYJbl U (pU3HUECKUe CBOWCTBA. AMMHUAYHas BOJA,, HAIATBIPHBIA CIMPT, TUApPAT aMMHUaka. [IOHOPHO - aKLENTOPHBIM MeXaHU3M
o0Opa3oBaHus KaTHOHA aMMOHUs. BoccTaHoBUTeNbHBIE CBOMcTBAa amMMuaka. Coji aMMOHUS U UX NTpuMeHeHHe. KauecTBeHHas peakiys Ha KATHOH aMMOHMSL.
Oxcuipl a30Ta: HecoJaeoOpa3yolue U KUCIOTHbIE. A30THCTast KUCIIOTa M HUTPUTHI. A30THAas KMCJIOTa, e€ MoJlydeHue u cBoiictea. Hurparsl.
®ocdop, crpoenue atoma u amiorponus. Gocounel. Pochun. Okenn pochopa(V) u opropochopnas kucnora. Pocharel. DochopHbie yaoOpeHUs.
Nucexktumael.



OOmiast xapakTepucThKa 37MeMeHTOB [V A-rpymnmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, IMPOCTBHIX BEIIECTB M COCAMHEHUI B 3aBUCHMOCTH OT TOJIOKEHUS
anemeHToB B llepmoaumueckoii cucreme. Yriepoa. AmioTpomnHble Moaudukanuu: anmas, rpadut. AMOpGhHBIA Yyriepoa: caka, aKTHBHPOBAHHBIA YT OJb.
AncopOrusi. XuMu4eckue cBOMCTBa yriepoaa. Kokcoxumuueckoe Ipou3BOJICTBO U €ro mpoaykius. Kapoums.

Oxkcun yraepona(ll): ctpoenue mosiekysbl, ojiyuenue u ero cpoiicrBa. Oxcup yriaepona(IV): crpoenre MOJIEKybl, MOJYyYEHUE U €r0 CBOMCTBA. YTOJbHAS
kucinoTta. Coyn yrojapbHO#M KHCIOTHL: KapOOHATHI U THAPOKApOOHATHI. TeXHUYecKas ¥ MUIIEeBast COJa.

Opranuyeckast Xumusi. YTJI€BOJIOPO/IBI..

Meran, 3TaH W HpomnaH Kak MNpefeibHble (HACHIIIEHHbIE) YIJIEBOJOPOAbl. DTUJIEH M AUETHIIEH, KaK HENpeaeiabHble (HEHACBIIIEHHBIE) YIJIEBOJOPO/IBL.
CrpykrypHble ¢opmynbl BemecTB. ['opeHue yriaeBomoponoB. Peakiuu aeruapupoBaHus MpeAeibHBIX YIiIeBoJ0opoAoB. KauecTBeHHble peakiuu Ha
HeMnpeJebHbIE COCUHEHMS.

CriupTbl. DTUJIOBBIM CHUPT, €ro MoJIyueHUe, MpUMEHeHue U (pusnonorudeckoe aeiicrsue. TpéxaToMmHblll cnupT rminuepuH. KadecTBeHHas peakuus Ha
MHOTOATOMHBIE CIIUPTHI. YKCYCHAsi KUCJIOTA - MPEACTaBUTENb Kilacca KApOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u csoiicta. Kpemuuii B npupose. Cununmel u cunnad. Oxenp kpemuusa(IV). Kpemuuesas kuciora u e€ conu.
[TpousBoacTBO cTekia u riemenTa. [IpoayKius CUIMKaTHON TPOMBIIITIEHHOCTH: ONITHYECKOE BOJIOKHO, Kepamuka, papdop, pasac. OnTudyeckoe BOJOKHO.

Hemerannel B mpupone. ®pakiMoHHas IMEperoHKa >KMJKOIO BO3JyXa Kak CIOCO0 MOJydeHUs Kuciaopojna, a3zora, aproHa. [lomyuenue docdopa,
KpEMHUS, XJI0pa, Ho/1a. DIEKTPOIU3 PacTBOPOB.

[lomyueHnue cepHOM KHUCIOTBHI: CHIPbE, XUMHU3M, TEXHOJOTHYECKAas CXeMma, METOJ KHUIISALIero Cios, MPHUHIMIBI TErIooOMeHa, MPOTUBOTOKA H
uupkyasauu. OneyM. [Ipon3BoIcTBO aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOTHYECKas CXeMa.
JdemoHcTpanuu

o Komneknusa HeMeTauioB.
e Mogenu KpUCTAUTMUECKUX PEIIETOK HEMETAIIJIOB: aTOMHbBIE M MOJIEKYJISIPHBIE.
O30HATOP U MPUHIMIIBI €70 PaObOTHI
['openune HeMeTaIoB - MPOCTHIX BEIIECTB: cepbl, pocdopa, IPEeBECHOTO YIIIS.
OO0pa31bl TajJoreHoOB - IPOCTHIX BEIIECTB.
e BzaumopelicTBUE TaJOT€HOB ¢ METAJJIAMHU.
e  BriTecHenue xiopa OpoMOM UITU HOJa U3 PACTBOPOB UX COJIEH
e Komnexmus npupoHbIX COEAMHEHUN XJI0pa.
e BsaumopeilicTBUE cepbl C METaNIaMHU.
e Topenue cepsl B KUCIOpPOIE
e Komnekmus cynbQuIHbIX pyA.
e KauecTBenHas peakius Ha Cyab(UI-MOH
e OO0ecBeurBaHNE OKpAIIEHHBIX TKAaHEH U IIBETOB CEPHUCTHIM T'a30M.
e Bzaumopeincreue KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEJIBIO.
e OOyrnauBaHMe OPTraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOMN CEpHOI KUCIOTOM
e Jluarpamma «CocTaB BO3ayXay.
e Buneodparments! u cnaiiasl «IItuusu 6azapbi».



[Toy4yenue, coOnpanue U pacrio3HaBaHWE aMMHUAKa.

Paznoxenne Ouxpomar aMMOHHS.
B3anMoeicTBre KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEJIBIO.

- I'openue u€pHoro nopoxa.

o PasznoxeHue HUTpaTa Kajlus U TOPEHUE APEBECHOTO YroJibKa B HEM

e - OOpa3ipl NPUPOTHBIX coeAMHEHH (hocdopa.

e T'openue pocdopa Ha BO3IyXe U B KUCIOPOJIE.

e Ilonmydenue O6emoro ocdopa v UCIIBITAHNE €TO CBOMCTB

o Komnexnus «O6pa3iibl IpUPOIHBIX COEAUHEHUN yTIepoaa»

e Tloprper H.Jl.3enunckoro. [lornomnienue akTHBUPOBaHHBIM YIJIEM paCTBOPEHHBIX BEIIECTB UJIM a30B.
e  YCTpOWCTBO MPOTHBOTA3A.

e Mogenu MoJieKkyn MeTaHa, 3TaHa, TUJICHA U alleTUJIeHA.

e  BszaumopelicTBue sTHIIEHA C OPOMHO BOJOW U PacTBOPOM IEpMaHTraHaTa Kajusl.

e OOume XuMHUYeCKHe CBOWCTBA KUCIOT HA MMPUMEPE YKCYCHOMN KUCIIOTHI.

o KauecTBeHHas peakiysi HA MHOTOATOMHBIE CTIUPTHI.

o Komneknus «O06pa3ubl IPUPOIHBIX COSTUHEHUN KPEMHUSD.

o Konneknus crekna, KepaMUKH, [IEMEHTA U U3AEIUNA U3 HUX.

o Komnnekuus npoagyKuuu CUIMKaTHON POMBILIUIEHHOCTH.

e Buneodparments! u cnaiiapl «IIpou3BOACTBO CTEKIIA U IEMEHTA .

o Komnekuus «IIpupoansie coeTMHEHN HEMETAIJIOBY .

o Buneodparments! u crnaiiapl «@pakMOHHas IEPErOHKA )KHUJKOTO BO3yXa»

o Buneodparments! u ciaiisl «Ilomydenne Bogopoa, KUCIOPOJa U TaJOr€HOB IEKTPOIUTUYECKUM CIIOCOOOM.
e Mojenu annaparoB Aj1sl IPOU3BOACTBA CEPHON KUCIOTBHI.

e MoJenpb KUIAIIETro CIIOsL.

e Mojenb KOJIOHHBI CHHTE3a aMMHaKa.

o Buneodparmentst u cnaiiapl «IIpon3BoacTBo cepHoii KucnoTs». " Buneopparments! u cnaiinel «IIpou3BoacTBO aMMuaKay.
o Komnexkuus «Cpipb€ U1 NOTYYEHUsI CEPHON KUCIOTHI».

JlaGopaTopHbie ONBITHI

29. Pacno3HaBaHH€E raJlor€HUI-MOHOB.

30. KauecTBeHHBIE peakLUU HA CYIb(aT-UOHBI.

31. KauecTBeHHas peakius Ha KAaTHOH aMMOHUS.

32. XuMHueckre CBOMCTBA a30THOM KUCIIOTHI, KaK AJIEKTPOJINTA.
33. KauecTBeHHbIE peakiuu Ha pochar-uoH.

34. Ilony4yeHue U CBOMCTBA YTOJIbHOW KUCIIOTHI.



35. KauecTBeHHas peakius Ha KapOOHAT-UOH.
36. IIpomyckanue yriaeKuciIoro ra3a 4epe3 pacTBOp CHIMKATa HATPUs.

IpakTH4eckne padoThI

2. N3yueHue CBOMCTB COJISTHOM KUCIIOTBI.

3. U3ydeHue CBONCTB CEpHOM KUCIIOTHI.

4. TlonyuyeHue aMMuaKa U U3y4eHUE €ro CBOWCTB.

5. Ilony4yeHue yriekucaoro ra3a u u3ydeHue ero cBoicTB. KauecTBenHas peakiusi Ha KapOOHAT-HOH.
MeTaibl M UX COeIMHEHUS

[Tonoxxenne metannoB B [lepuoanueckoil cucremMe XMMHUUECKHX deMeHTOB 1. M. MenzaeneeBa, cTpoeHrne WX aTOMOB M KpUCTALIOB. MeTanyeckas
CBS3b M MeETaJUIMYecKas KpUcCTalaudeckas pemérka. Pdusnueckue CBOWCTBA METAUIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTpaXarollas CIOCOOHOCTH,
MIaCTUYHOCTh. CIuiaBbl YEPHBIC U 1IBETHHIC.

Mertamibl Kak BOCCTAHOBUTENU. DIEKTPOXUMUUECKUN Psifl HANpspDKeHU. B3aumoelicTBe METauioB ¢ HEMETaJNIaMU, OKCUAaMH, KHUCIOTaMHU, COJISIMU.
AJTIOMHHOTEPMHSIL.

OO6mrast xapakTepucTuka 371eMeHTOB [A-rpynmbl OKCHABI W THAPOKCUIBI MICTIOYHBIX METAJIOB, X IMOJyde€HHEe, CBOMCTBA, MpUMeHeHne. BaxkHeimme
COJIM IIEJIOYHBIX METAJUIOB, UX 3HAYCHHUE B )KUBOW M HEXKMBOW MPUPOJIC U B )KU3HU YEIIOBEKA.

O6mras xapaktepuctrka 37eMeHTOB [IA-rpymmbr OKCHUIBI U THAPOKCHBI IIETOYHO3EMENIbHBIX METAUIOB, MX TOJy4YeHHEe, CBOMCTBA, MPUMEHEHUE.
Baxneiimme cou menoYH03eMeNIbHBIX METAIIJIOB, X 3HAYCHHE B )KUBOW U HEXKWBOW MIPUPOJIE U B )KU3HU YesoBeka. KapOoHaThl M THAPOKApOOHATHI KaTbITH.

XKéctkocTh BoMbI: BpeMeHHas 1 ocTostHHas. CriocoObl ycTpaHeHUsT BpeMEeHHOM KECTKOCTH. CrocoObl YCTpaHEHUS TTOCTOSTHHOM KECTKOCTH. OHU THI.

CoenuHeHUs aTIOMHHMSI B TNpuUpoje. XUMHUYECKHE CBOMcTBa amoMuHHS. OCOOEHHOCTHM OKCHJa W THUIPOKCHIA aJIOMUHHUS Kak aM(OTepHBIX
coeMHECHUH. Baxkuelmme comu amroMuHus (XJI0pu, cyinbdar).

OcobeHHOCTH CTpOeHHs aToMa kenesa. JKene3o B mpupone. Baxueimme pynsr xene3a. Oxcuasl u ruapokcunsl xenesa(ll) u sxemeza(Ill). Comm
xene3a(ll) u xeneza(Ill). O6HapyxeHHEe HOHOB KATHOHOB eJie3a B pacTBOpE. 3HaUECHHE COCTMHCHHI JKee3a.

Koppo3us xumuueckas U 31eKTpoOXMMHUYecKas. 3alliuTa METalIoB OT KOpPpo3uu. MeTayuibl B IpUpOJie: B CBOOOAHOM BUJE M B BHJE COCAWHEHUN.
[Tonsitre o Mmeramnyprun. YépHas u uBetHas Metautyprus. [lupomerannyprus, ruipoMeTautyprus, aekTpoMeramnyprus. JJomennsiit mpouecc. [lepepadoTka
YyryHa B CTajlb. DJIEKTPOJIU3 PaCIIaBOB.

JdemoHcTpanuu
e BsanmojelicTBHE HATPHUS, JTUTHS U KaIbIHS C BOJOM.
o ['opeHue HaTpusl, MarHus U ’kene3a B KUCIOPO/IE.
e Bcnbimka TepMUTHON CMECH.
o B3saumogeiicTBue cMecu MOPOIIKOB CEPBI U KeJe3a, IUHKA U CEPBI.
e B3saumogeiicTBue altOMUHUS C KUCIOTaMU, I11€JI0YaMH U BOJIOM.
o B3saumogeiicTBue xkee3a U MEAU C XJIOPOM.
o B3saumopeiicTBHe MeaH ¢ KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KHCIOTOM (pa30aBieHHON M KOHIIEHTPUPOBAHHOM).
e Okpacka miaMeHH COeTUHEHUSIMH IIETOYHbIX METAIJIOB.
e Okpacka miaMeHHu COeTUHEHUAMU METOYHO3EMENbHbBIX METAIIIOB .



o [ameHwue U3BECTH BOJOM.

o [lomydenue xECTKOM BOJBI B3aUMOJIEHCTBUEM YIVIEKUCIIOTO C U3BECTKOBOM BOJIOM.
e VYcTpaHeHHE BpeMEHHOU KECTKOCTH KUTITYCHUEM U JOOABKOM COJIBI.

e YcTpaHeHHE MOCTOSHHOM KECTKOCTHU 100aBKOM COIBI.

e VIOHUTHI ¥ IPHUHIUT X AeHcTBHS (BUICO(DparMeHr).

Koutekuust npupoHbIX COEIMHEHUN ATTFOMUHUSL.
BuneodparmenTs! u cnaiapl «OKCH]T AIFOMUHHS U €70 MOIU(DUKAIIAI.

[Tomy4yenne ampOTEpPHOTO TUAPOKCHAA ATIOMUHUS M UCCIIEIOBAHUE €r0 CBOMCTB.

o Komnekuus «XMUMUYECKHE UCTOYHUKH TOKA».

e Pe3ynbTaThl AMUTENBHOIO SKCIIEPUMEHTA IO U3YUEHUIO KOPPO3UHU CTAIBHBIX U3JIEIUNA B 3aBUCUMOCTH OT YCIIOBUI ITPOLIECCOB.

e Boccranosnenue meau u3 okcuaa meau (11) Bomopoaom.

e Buneodparments! u ciaiiapl «IIpou3BoACTBO YyryHa U CTaIN».

e Buzneodparments! u ciaiinsl «3nenus u3 yyryHa u craimy.

e BuneodparmenTs u craitapl «II[poru3BOICTBO aTFOMUHHS.
JlaGopaTopHbie ONBITHI
37. B3aumogeiicTBue xenesa ¢ pactBopoM cyibdparta meau(ll).
38. IlosydyeHune n3BECTKOBOM BOJIbI M OTIBITHI C HEM.
39. INonyuenne rumporcunos xxenesa (1) u (III).
40.KauecTBEeHHbBIEC PEAKIIMUA HA KATUOHBI JKEJe3a.
IIpakTHyeckue padoTbl
6. [TomydyeHue KeCTKON BOABI U CITOCOOBI €€ YCTpaHEHUSI.
7. PellieHne 3KCIEpUMEHTANIBHBIX 3a1a4 110 TeMe «MeTaiby.

XuMHs 4 OKPY’KaIasi cpena
Crtpoenue 3eMiu: AIpo, MaHTHS, 3eMHas KOpa, UX XUMHUYECKUH cocTaB. JIutocdepa n e€ xumuueckuit cocraB. Munepaisl. Pynpl. Ocanodsbie mopo/ib.

[Tone3nbie uckonaeMple. XUMUYECKUN COCTaB THAPOCHEPhl. XUMHUECKHIN COCTaB aTMOC(hEpHI.
HcTOUYHMKHM XMMHYECKOTO 3arpsi3HEHUs] OKpyXkKaroied cpenpl. [nmobanbHbIe 3KOJIOTHYECKHE MpoOIeMbl 4YeIOBEUECTBA: MAPHUKOBBIN 3PQEKT, KUCIOTHBIC
JOK]T1, 030HOBBIE JBIPbI. MexXayHapO HOE COTPYIHHUUECTBO B 00IACTH OXPaHbl OKPYXKAIOUIEH cpeabl OT XUMUUYECKOTO 3arpsA3HeHUsL. «3eNE€Has XUM UsD».
JdeMoHcTpanun

e Bugeodparments! u cnaitnpl «Ctpoenue 3emiu U e€ XuMudeckuit coctaBy. " Kosuekuust MUHEpaioB ¥ TOPHBIX TIOPO/I.

o Komnekuus «Pynpl MmeTanioBy.

e Buzaeodparments! u cnaiiapl «I 100anbHbIE SKOJOTHUYECKHUE MTPOOIEMbI YETIOBEUECTBAY.
JlabopaTopHbIe ONBITHI
41. 3yuenue rpaHura.
42. 3yueHue MapKUpOBOK Pa3IMYHBIX BUJIOB TPOMBIIIUIEHHBIX U IPOJAOBOJIBCTBEHHBIX TOBAPOB
O000menne 3HaHNH 10 XMMHH 32 KYPC OCHOBHOM MIK0JbI. [ToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMEHY



CrpoeHue aToMa B COOTBETCTBUU C IOJIO)KEHHEM XMMMUECKOro aieMeHTa B Ilepuoauueckoit cucreme. CTpoeHHE BeleCTBa: XUMUYECKas CBA3b U
KPUCTAIJIMYECKUE PEIMIETKH. 3aBUCUMOCTb CBOMCTB OOpa30BaHHBIX 3JEMEHTAMM IIPOCTHIX BEUIECTB (META/VIOB, HEMETAUIOB, OJArOpOJHBIX TIa30B) OT
10JIOXKEHUS 21eMeHTOB B Ileproanueckoii cucreme. Tumosiorus HeoOpraHMUECKUX BEILIECTB, JAEJIEHUE UX Ha Kilacchl U rpymnsbl. [IpeacraBureny.

[Tpu3Haku M yCIOBHS NPOTEKAHUS XMMHUYECKUX peakiuil. THUIONOrHs XMMHYECKUX PEeaKkIHid MO pa3IUYHbIM OCHOBaHHWAM. Peakunun MOHHOTO OOMEHa.
OKHCAUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIIH.
XUMHYECKHE CBOWCTBA MPOCTHIX BEIICCTB. XapaKTEPHbIE XUMHUYECKHE CBOWCTBA COJICOOPA3YIOUIMX OKCHUIOB, THIAPOKCHIOB (OCHOBAHHM, KHUCIOT W
aM(OTEPHBIX THAPOKCHJIOB), COJICH.
B pesyabTaTe ndy4yeHusi XuMHHu Ha 6a30BOM ypoBHe B 9 Kiacce
Y4yeHuk HayumuTcs:
o Ilonumamp

- XUMUYECKYIO CUMBOJIMKY: 3HAKM XUMUYECKHX 3JIEMEHTOB, (OPMYJIbI XUMUYECKUX BEIIECTB, YPABHEHHS] XUMUYECKUX PEAKIIUM

- BaKHEMIIMe XMMHUYECKHE MOHSATHS: BELIECTBO, XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJA, OTHOCHUTEIbHbIE aTOMHAas M MOJIEKYJIspHas MaccChl, MOH,

KAaTHOH, AHHWOH, XMMHYECKas CBSI3b, 3JEKTPOOTPULATENLHOCTb, BaJ€HTHOCTb, CTENEHb OKHCIEHHS, MOJb, MOJIIpHAs Macca, MOJISIpHBIA 00beM,

PacTBOpPBI, BIEKTPOJIUTHI U HEDIEKTPOJIMTHI, AIEKTPOJUTHYECKAs IUCCOLMAINS, OKHUCIUTENb U BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAaHOBIIEHUE,

TeT10BOM 3 (EKT peakiii, OCHOBHBIE THUITHI PEAKIIMI B HEOPTAHUIECKON XUMUH

- (hopMyNIHPOBKH OCHOBHBIX 3aKOHOB U TEOPUN XMMHUH: aTOMHO-MOJIEKYJISIPHOTO YU€HHUs, 3aKOHOB COXPAHEHHS MacChl BEIIECTB, OCTOSIHCTBA COCTaBa

BelleCTB, ABoraapo; mnepuoguyeckoro 3akoHa J[.M.MenzaeneeBa; TeopuM CTpPOEHMS aroMa M YYEHMS O CTPOCHMM BELIECTBA; TEOPUHU

IEKTPOJIUTUYECKON TUCCOLUALYU U YYEHHUS O XUMUYECKON PEAKIIUH.

o Hazvieamp

- XUMUYECKHE DJIEMECHTBI

- COCIMHEHU N3YYEHHBIX KJIACCOB HEOPraHUYECKUX BELICCTB

- OpraHMYecKHe BEIIEeCTBa 110 UX (popMylie: METaH, 3TaH, STHJIEH, alleTUIEH, METAHOJI, 3TAHOJI, IIMLIEPHUH, YKCYCHAs KMCII0Ta, III0K03a, caxapo3a

o  QOobvacuamo

- (puznuecKuil CMBICI TOPSIKOBOTO HOMEPA XUMHUYECKOTO 3JIEMEHTa, HOMEpa TPYIIbI U MIEPUO/a B IEPUOANYECKON CUCTEME XUMHUYECKUX HJIEMEHTOB

J..MenzeneeBa, K KOTOPbIM 3JIEMEHT IPUHAJUICKUT

- 3aKOHOMEPHOCTH M3MEHEHUS! CTPOEHHsI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipe/eax MajblX NEpUOJ0B U A-TpyIIl, a TaKKe CBOMCTB 00pa3yeMblX UMHU

BBICIIIMX OKCHJIOB ¥ TUAPOKCUIIOB

- CYLIHOCTh MpoLecca MEKTPOIUTUYECKON TUCCOLMALINN U PEaKIMi HOHHOTO oOMeHa

o Xapaxmepuszoeambo

- XUMHU4YecKue 3eMeHThl 1-20 Ha OCHOBE UX IOJIOKEHHsI B NEPUOJUUECKON cucteMe XxuMmuueckux snemeHToB Jl.M.MenneneeBa u ocoOGeHHOCTEH

CTPOEHUS UX aTOMOB

- B3aUMOCBSI3b MEXJly COCTaBOM, CTPOEHUEM M CBONCTBAMHU HEOPraHNYECKUX BELIECTB

-XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BELIECTB (IIPOCTHIX BEIIECTB U COCMHEHUI)

o Onpeodensamo
- COCTaB BEIIECTB M0 UX GopMyliaMm
- BJICHTHOCTb U CTEIIEHU OKUCJIEHUS 2JIEMEHTOB B COEUHEHUN



- BUJIbI XMMHYECKOU CBSI3H B COCIMHCHUAX
- TUIBI KPUCTAJUIMYECKUX PEIIETOK TBEPABIX BEIIECTB
-IIPUHA/IICKHOCTH BEIIECTB K OMPEICTICHHOMY KJIACCY COCMHEHUN
- TUIIbI XUMUYECKUX PEAKIIUN
- BO3MOHOCTb MPOTEKAHUS PEAKIMi HOHHOTO 0OMEHa
o Cocmasnamsp
- CXE€MBI CTPOEHHsI aTOMOB IIEPBBIX ABALATH JIEMEHTOB nepuoaudeckont cucremsl [I.11.Menneneesa
- popMyITBI HEOPTAaHHYECKUX COSAMHCHNUN N3YUEHHBIX KIIAaCCOB BEIIECTB
- YpaBHEHHUS XUMUYECKUX PEAKIIHA, B TOM YHCII€ OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX, C TIOMOIIIBI0 METOAa SJIEKTPOHHOTO OalaHca
o bezonacno oopawgamoca
- C XMMHYECKOH NOCy10i 1 1TabOpaTOPHBIM 000pyI0BaHUEM
o Ilpoeooums xumuueckuii IKCnepumMeHm
- TOATBEPN AN XUMUYECKUN COCTaB HEOPTaHUYECKUX COETMHEHUIN
- TIOJITBEPKJIAIOIUI XUMHYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTaHUUYECKHUX BEIIECTB
- TIO TIOJTY9E€HHIO, COOMPAHUIO M PACIIO3HABAHUIO Ta3000pa3HBIX BEIIECTB
- TI0 OTIPENICTICHUIO XJIOPHUI-, CYIIbdaT-, KapOOHAT-HOHOB M HIOHA aMMOHUS C TIOMOIIbIO KAYE€CTBEHHBIX PEaKIIUM
e Buiuucname
- MAcCCOBYIO JIOJTFO XMMHYECKOTO JIEMEHTa 1Mo (popMysie COeTUHECHHS
- MAcCCOBYIO JIOJIIO BEIIIECTBA B pacTBOpE
- Maccy OCHOBHOT'O BEUIECTBA MO U3BECTHOM MACCOBOM J0JI€ MpUMeceit
- 00BEMHYIO JIOJTI0 KOMIIOHEHTA Ta30BOM CMECH
- KOJIMYECTBO BEIIECTBA, 00bEM MJIM MACCy BEIIECTBA MO KOJMYECTBY BEIIECTBA, OOBEMY MJIM MAacCe PEareHTOB WIH MTPOJIYKTOB PEAKIIUH
o Hcnonvzoeams npuodpemenHbvle 3HAHUA U YMEHUA 8 RPAKMUUECKOU 0eAMe/IbHOCIMU U NOBCEOHEGHOU HCUHU
- 1 6e30MmacHOro OOpalleHus C BEIIeCTBaMHW M MaTepuajaMd B IOBCEIHEBHOW XU3HM W TPaMOTHOTO OKa3aHHWs IEPBOM IMMOMOIIM IPU OXKOTax
KUCJIOTAMH U IIEI0YaMHU
- 7151 OOBSICHEHUS OTJICIBHBIX (DAKTOB M MIPUPOTHBIX SIBICHUI
- 1711 KPUTUYECKOM OIEeHKH MH(POPMAIIUU O BEIIECTBAX, UCIOIb3yEMbIX B OBITY
BbInyCKHHUK MOJIY4YUT BO3MOKHOCTH HAYUYHUThCS:
e XapakTepu30BaTh OCHOBHBIC METO bl TIO3HAHUS XUMHUYECKUX 00BEKTOB
e Paznmmuare XuMu4YecKrue 0ObEKTHI (B CTATHUKE):
- XUMHYECKHE 3JIEMEHTHI U MTPOCTHIE BEIIECTBA
- METaJUIbl ¥ HEMEeTaJThI (M XapaKTeprU30BaTh OTHOCUTENLHOCTh MPUHAIEKHOCTH TaKUX OOBEKTOB K TOW WIJIM WHOU TPYIIe
- OpraHM4ecKre U HEOPraHMYECKUE COCITMHEHMS
- TUAPOKCUIBI (KUCIOPOACOAEPKAIINE KUCTIOThI, OCHOBaHUS, aM(OTEPHBIE THAPOKCHIBI )
- OKCH/IBI HecoJieoOpa3yolre U coaeo0pasyromue (KUCIOTHbIe, OCHOBHBIE, aM(pOTEpHbIE)
- BQJICHTHOCTb U CTCIICHU OKHUCJICHHS



- CUCTEMAaTU4ECKHE U TPUBUAJIbHBIE TEPMUHBI XUMUYECKON HOMEHKIIATYPHI

- 3HAKOBYIO CUCTEMY B XUMUU

Paznuuars xumuueckre 0ObEKTHI (B AMHAMUKE):

- (pu3nuecKre U XUMUYECKHE CTOPOHBI MPOLIECCOB PACTBOPEHUS U AUCCOLUAINH

- OKHUCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN U PEAKIIUN 0OMEHA

- CXEMBbI ¥ YPaBHEHMSI XUMHUECKUX PEaKIIni

CooTHOCUTB:

- 3K30TEPMUYECKHE PEAKIIUU U pEeaKLUu TOPEHUS

- KaTAJIMTUYECKHE PeaKuu U (epMEHTATUBHBIE PEAKIIUH

- METaJul, OCHOBHBIN OKCHUJ, OCHOBAHUE, COJIb

- HEMEeTaJll, KUCIOTHBIA OKCHUJ, KUCIIOTY, COJIb

- CTPOEHHE aTOMa, BUJ XUMUYECKON CBS3M, TUI KPUCTAIIIMYECKON PEeIeTKH U (U3NYECKUE CBOMCTBA BEIIECTBA

- HAXO’KJICHUE IEMEHTOB B IIPUPO/JIE U MPOMBIIIIEHHBIE CIOCOOBI MX TOTYyYEHHUS

- HE0OXOIMMOCTh XUMUYECKOTO MTPOU3BOJICTBA U TPeOOBAaHUMN K OXpaHe OKPYKAIOIIeH CpeJibl

- He0OXOIMMOCTh TPUMEHEHHUSI COBPEMEHHBIX BEIIIECTB M MAaTEPUAIOB M TPEOOBAHUH K 3JI0POBHECOCPEIKEHUIO

BoiaBurare u sKCeprMeHTaIbHO IPOBEPSITh TUIIOTE3bl O XMMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa, CTPOEHUS U MPUHAIIICKHOCTH K
oTIpeieIEHHOMY KJ1accy (TPYIINe) BEMIeCTB

[IporHo3upoBaTh CIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTENIbHBIE UM BOCCTAHOBUTENBLHBIE CBOIICTBA C YUETOM CTENEHEH OKUCIEHUS 3JIEMEHTOB,
BXOJILIUX B €r0 COCTaB, a TAK)XKE MPOJYKTOB COOTBETCTBYIOIINX OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKINIl

CocTaBiiTh ypaBHEHUS PEAKIHI ¢ yYaCTHEM THUIIMYHBIX OKHCIUTENEH U BOCCTAHOBUTENIEH HAa OCHOBE AJIEKTPOHHOIO OajiaHca
Onpenensars BO3MOXKHOCTb IPOTEKAHUS XUMUUYECKUX PEAKIIU Ha OCHOBE JIEKTPOXUMHUUYECKOTO psJia HAMPsHDKEHUH METalJIoB, psija
ANIEKTPOOTPHUIATEIFHOCTH HEMETAIIJIOB, TAOIUIBl PACTBOPUMOCTH U YueTa YCIOBHIl MPOBEACHUS PEaKIIHiA

[IpoBOUTH pacyeThl 0 XUMUYECKUM (HOpMyJIaM U YPaBHEHUSIM

- 17151 BBIBOJa (JOPMYIIbI COEIMHEHUS TI0 MACCOBBIM JOJISIM 3JIEMEHTOB

- JI71sl IPUTOTOBJICHUS PACTBOPA C UCHOJB30BAHUEM KPHUCTAJUIOTHIPATOB

- 17151 HAXOKJCHHUS I0JIM BBIXOJA MPOYKTa PEaKI[UH 10 OTHOIICHUIO K TEOPETUYECKU BO3MOKHOMY

- ¢ ucrnonb3oBanue npasuia [eii-Jlroccaka 06 00bEMHBIX COOTHOILIEHUSIX I'a30B

- C UCIIOJIb30BAHNEM MOHATUN «KMOJIIbY», «MMOIIbY, «4UCIO ABOTaIpo»

- 10 TEPMOXUMUYECKUM YPAaBHEHUSIM PEaKLUn

[TpoBOIUTH XUMUYECKHI SKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOJICHUEM MPAaBUIT TEXHUKU O€30MaCHOCTH

- 110 YCTAHOBJICHHIO KAUECTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa COEMHEHUS

- TP BBINIOJIHEHUHU UCCIIEA0BATEIBCKOTO MPOEKTA

- B JIOMAIIIHUX YCIIOBHUSAX

Hcnonp3oBaTh NpUOOPETEHHBIE KIIOYEBBIC KOMIIETEHIIMHU JUIS BBIMOJHEHUS MPOEKTOB U Yy4eOHO-HCCIIEA0BATEIbCKUX PabOT MO M3YyYEHHIO CBOICTB,
crocoOOB MOJIyYeHUS U PACIIO3HABAHUS BEILIECTB



OnpenensiTh UCTOYHUKH XUMHUYECKOW HMH(GOpMAIMHU, MPEACTABIATh COUCOK WH(POPMAIMOHHBIX PECYpPCOB, B TOM 4YMCIIE W HAa MHOCTPAHHOM SI3BIKE,

TOTOBHUTH MH(POPMAITMOHHBINA MPOIYKT U MPE3EHTOBATH €TO

OOBEKTHBHO OLIEHMBATh HMH(GOPMAIMIO O BEMIECTBAX M XHMHYECKHX IPOILECCaX, KPUTHYECKH OTHOCHUTHCS K TICEBJIOHAYYHOH WH(OpPMALINH,

HET00POCOBECTHOM peKsIaMe B CPECTBAX MACCOBON MH(POPMALIUU
Co3aBaTh MOJIETTH U CXEMBI IS pelIeHUs] y4eOHBIX U MTO3HABATEIIbHBIX 3a/1a4.

6. TemaTnueckoe MIAHUPOBAHNE KYpCca XUMUM.

9 kJacc
Ne Paspen kypca KosmmuecTBo OcHoBHOE coaep:kaHue 110 TeMaM
n/n 4acoB
1 IMoBTOpEHUE U 00001IeHne S5u4. 1. Knaccudukarms HeOpraHU4eCKUX BEIIECTB U UX HOMEHKJIATypa. THITBI XUMHYECKOU CBSI3H
CBeleHUl mo Kypcy 8 kiacca. 2-3. Kitaccuukanuss XUMHUYECKUX PEaKIUN 10 Pa3TUIHBIM OCHOBAHHSIM
XHMMHYECKHE peakuuu 4-5. Ilonstue o ckopocTu XxuMudeckoi peakiuu. Karamus
XuMHnuyeckue peakuumn B 9u. 1. DnexTponuTHYecKas JUCCOLMAIUS
pacTBopax 2. OCHOBHBI€ ITOJIOKEHHUS TEOPHUH JIEKTPOJUTHUECKON TUCCOLMALIIN
3-4. XuMHuuecKre CBOMCTBA KUCIOT KaK JIEKTPOJIUTOB
5. X¥MMHMYECKHE CBOMCTBA OCHOBAHUI KaK 3JIEKTPOJINTOB
6. XMMH4YECKHE CBOMCTBA COJIEH KaK IEKTPOJINUTOB
7. lloHsiTHE O TUAPOIIU3E COJICH
8-9. O600meHne u cucTeMaTusamnus 3Hanui mo Teme. KonrposapHas padorta Ne 1
HemeTasuibl 1 MX cOeIMHEHU S 214 . O0G1ast xapakTepuCcTHKa HEMETAJUIOB

. Obmas xapaktepucTuka 351eMeHToB VII A—Tpynisl - raioreHoB
. CoeHEeHUS TAJIOTEHOB

. O0mas xapakTepucTuka 3JieMeHTOB VI A—rpyniibl — xanpkoreHoB. Cepa
. CepoBosiopoa u cyinbhuabl

. Kucnoponnblie coeuHeHUs cepbl

. O0m1as xapakTepucTUKa 3JIeMEHTOB V A—Tpynibl . A30T

. Ammuak. Conu aMMOHUS

9 -10. KucnopoHble COETMHEHUS a30Ta

11. ®ocdop u ero coeqMHEHUS

12. Oburas xapakTepucTuka neMeHToB [V A—rpymnmsl. Yriepos
13. KucnopoaHsle coequHEHUs yriepoaa

14. YrneBomopoasl

15. Kucnopoacoaepxariye OpraHuiuecKie COeIMHEHUs

16. KpeMHuUii 1 €ro coeMHEHUs

17. CunukaTHasi IPOMBIIIEHHOCTh

18. [lonydyeHne HEMETAILIIOB

03N LN A~ W~




19. lony4yenune BaxHEUIINX COCTMHEHUN HEMETAIIOB

20 - 21. OOoOEeHne U cucreMaTusanvs 3HaHuil no teme «Hemeraiuibl M1 UX COEOUHEHUSD.

KonTponpHas padota Ne 2

MeTa/ljibl 4 UX COeANMHEHHS

14 4.

1. OGmrast xapaKTepUCTHKA METAJIOB

2. XuMUYeCKHEe CBONCTBA METAJIOB

3-4. O0mas xapakTepucTuKa 3MeMeHToB | A—rpynms
5. O6mas xapakrepucTrka 31eMeHToB [ A—rpynmbl
6. XKecTkocTb BOJIBI U CIOCOOBI €€ YCTPaHEHUSI

7. AMOMUHUHN U €r0 COCTUHECHUS

8-9. XKemnezo u ero coemHeHHS

10. Koppo3ust MeTamioB u criocoObI 3alIUThI OT HEe
11 -12. Metamnsl B mpupojie. [lonsatue o Metammypruu
13. O6006meHne 3HaHui o Teme «MeTasib»

14. KontposipHas pabota Ne 3

JlabopaTOpHBIN NPAKTHKYM

1. TIlpaktuueckas pabota Ne 1. Pemenue
«DQNEKTPOJIUTUYECKAs TUCCOIHALIHS

. [Ipaktuueckast pabota Ne 2 «/3yueHue cBOMCTB COMSTHON KUCIOTHD)

. [Ipaktraeckas padota Ne 3. «M3yueHne cBOMCTB CEPHON KUCITOTHD»

. [Ipaktraeckas padota Ne 4. «[lTonyuyeHne aMMuaKka U U3y4eHHE €TO CBOMCTBY»

. [Ipaktraeckas padota Ne 5. «[lomydeHue yriekucioro ra3a u U3y4eHHe ero CBOMCTBY»

. [Ipaktraeckas padota Ne 7. Permenue skcriepuMeHTaIbHBIX 3a/1a4 TI0 TeMe «MeTalTby

. [Ipaktraeckas pabora Ne 6 «XKecTKOCTh BOJIBI M CITOCOOKI €€ YCTPAHCHHS

OKCIICPUMCHTAJIBHBIX  3aJa4 1o

TEME

XuMHUSA U OKpYKaKIIas cpena

. XUMHYECKHH COCTAaB IIAHETHI 3eMIII
. OxpaHa OKpy>KaroIiei cpeIbl OT XUMHUYECKOTO 3arps3HEHUS

O0o00nIeHne 3HAHUH 110 XHMHH 32
KYypc OCHOBHOI HIKOJIbI.
IToaroroBka k OI'D

. BemmectBa
. XUMUYeCKHe peakiuu
3. OCHOBBI HEOPTraHUYECKOH XUMHUHU

N =N =3O B W

4-5. OOoOmenue u cucTeMaTH3alUs 3HAHUM, MOJyYEHHBIX B Kypce xumuu 8§-9 Kiacca.

Kontponsnas padora Ne 4

6. AHayu3 BBITIOJIHEHUS! KOHTPOJIbHOM paboThI
7. BemectBa. OCHOBBI HEOPraHUYECKON XUMUH

8. XuMHYeCKue peaKkuu

Hroro:

B TOM uHciIe KOHTPOJIbHBIX
pador — 4

IIpakTuyeckux pador - 7

664-9 «A»,
«b»
654-9 «B»

Bujabl onieHUBaeMbIX padoT




YCTHBIN OTBET.

[TpoBepounas paboTa (MUCHMEHHO).

CamocrosTrenbHas paboTa (MMCbEMEHHO).

JIabopaTopHBIi OMBIT (MTUCHMEHHOE ONMCAHUE IKCIICPUMEHTA).

[IpakTyeckas padoTa (MMCbMEHHOE ONMCAHUE SKCIIEPUMEHTA U PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7aq).
CooOmienue (HoKIa).

KonTpomabHas paboTa (IMCbMEHHO).

NouhkwhNe

KpuTtepuu oneHUBAHNSI YCTHBIX OTBETOB U MIMCbMEHHBIX PA0OT 110 XMMHUH

Pe3ynbrarhl 00yueHus OLIEHUBAIOTCSA 110 MATHOATEHOM cucTeMe. [1pu olleHKe YUUTBIBAIOTCS CIAEAYIONINE KaUYeCTBEHHBIE MOKa3aTeIu OTBETOB:

* r1yOuHa (COOTBETCTBUE M3YUEHHBIM TEOPETHUECKUM 0000IICHHSIM);

*0CO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B IPOrpaMMe YMEHUSIM TPUMEHSTH TOJIYYSHHYI0 HH(POPMAIIHIO);
*[10JTHOTA (COOTBETCTBHE 00BEMY IPOrPAMMBbI M HH(OPMALIMK yIEOHUKA).

[Ipu o1ieHKE YUUTHIBAIOTCS YUCIIO M XapaKTep OMMOOK (CYIECTBEHHBIC WU HECYITICCTBEHHBIE).

CymiecTBeHHbIE OMUOKH CBSI3aHBI C HEJJOCTATOYHON TITyOMHON M OCO3HAHHOCTHIO OTBETA (HAPUMEp, YYEHUK HETPABUIIHBHO YKa3aJl OCHOBHBIE TIPU3HAKH
TIOHSATUHN, SIBJICHUH, XapaKTEPHBIC CBOMCTBA BEIIECTB, HEMPABWIHHO CHOPMYITHPOBAI 3aKOH, TMPABUJIO U T.JI. WIA YYEHUK HE CMOT MIPUMEHUTH TEOPETHIECCKUE
3HAHUS IS OOBSICHEHUS U TIPEICKa3aHus SIBJICHUH, YCTAHOBJICHUN TPUYHMHHO-CIIEJICTBEHHBIX CBSI3€H, CPAaBHEHUS U KJIaCCU(DUKAIIUN SBJICHUH U T. 11.).
HecymecTBeHHble OLMIMOKU ONPENENAIOTCS HEMOJHOTOM oTBeTa ( YIyIIEeHHEe U3 BUIA KAaKOro-JnOO HeXapakTepHOTo (akTa MpU ONMHCAHUU BEIIECTBa,
npouecca). K HuM MOKHO OTHECTH OTOBOPKH, OMUCKH, JOMYIIEHHBIE TI0 HEBHUMATEIBHOCTH (Hampumep, Ha 2 U 0ojiee ypaBHEHH peaklnii B TOJTHOM HOHHOM
BHJIe JomymieHa | omuOKka B 0003HAYCHHUH 3apsijia HOHA).

Pe3ynbrarel 00y4deHHs MPOBEPSIIOTCS B MPOIIECCE YCTHBIX M MUCHbMEHHBIX OTBETOB 00YyUYaIOIUXCs, & TAKXKE MPH BBHIIIOJHEHUU UMH XMMUYECKOT0 SKCIIEPUMEHTA.
OLeHKa YCTHOIO OTBETA

OneHka «5»:

* OTBET IMOJIHBIA U MTPaBUJILHBIN HA OCHOBAHUU W3YUYEHHBIX TEOPHIA,

* MaTepuall U3JIOKECH B ONPECIICHHON JJOTHYSCKOH TOCIEI0BATEIBHOCTH, TUTEPATYPHBIM SI3bIKOM;

* OTBET CAMOCTOSITENIbHBIM.

Orenka «4»:

* OTBET MOJHBIN U MPaBUJIBHBIA HA OCHOBAHUH U3YYE€HHBIX TEOPUH;

* Marepual M3JI0)KEH B OMNpEeAETICHHOW JIOTMYECKOH IMOCIIe0BATeIbHOCTH, MPU 3TOM JOMYIIEHBI J[Be-TPU HECYIIECTBEHHBbIC OIIMOKHU, HUCIIPABICHHBIE IO
TpeOOBAHUIO YUUTEIS.

Orenka «3»:

* OTBET MOJHBIN, HO TIPU ATOM JIOTYIIIEHA CYIIIECTBEHHAsI OIIMOKA UM OTBET HETIOIHbIN, HECBSI3HBIM.

Ornenka «2»:

* Ipu OTBEeTEe OOHAPY)KEHO HEMOHUMAaHHE OO0YYaIOUIUMCS OCHOBHOTO COJEpaHHUS ydeOHOro MaTepuana WIHM JOMYIIEHbI CYIIECTBEHHbIE OIMIMOKH, KOTOpPbHIE
oOyuaroniuiicss He MOKET UCIIPaBUTh MPU HABOISAIIMX BOMPOCAX YUUTEIS.

Onenka «1»:

* OTCYTCTBHUE OTBETA.



OlIeHKA MMCBbMEHHBIX PaboT

Quenka 5KCnepuMeHmanbHblX YMEeHUl:

OrneHka CTaBUTCSI HA OCHOBAHUW HAOIOCHMS 32 O0YJArOIIMMICS B MMCbMEHHOTO OTYeTa 3a pabory.

Oruenka «5»:

* paboTa BBIITOJTHEHA TIOJTHOCTHIO U MTPABWIILHO, CICTIAHBI MPABUIILHBIC HAOIIOCHHS i BBIBOIBI;

* OKCIIEPUMEHT OCYIICCTBJICH 110 IJIaHy C YIETOM TEXHUKU OS30TIaCHOCTH U MPABWJI pabOTHI C BEIIECTBAMH U 000PYyI0BAHUEM;

* IPOSIBJICHBI  OPTaHU3AI[MOHHO-TPYIOBBIC YMEHUS (IIOIICPKUBAIOTCS YUCTOTA pab0Yero MecTa U MOPSA0K Ha CTOJIE, SKOHOMHO HCIIOIb3YIOTCSI PEaKTHBBI).
Ornenka «4»:

* paboTa BBINOJIHCHA MPABWIBHO, CICNIAHBI NPABUJIHHBIC HAOONEHUS W BBIBOJBI, HO IMPH ITOM IKCIEPHUMEHT TPOBEACH HE TOJHOCTHIO WIIA JIOMYII CHBI
HEeCYyIIECTBEHHbIE OIINOKU B paboTe ¢ BellecTBaMy U 000py1I0BaHUEM

Onenka «3»:

* paboTa BBINIOJIHEHA TIPABMIIBHO HE MEHEEe YeM HAITOJIOBUHY HJIM JIOMYIIECHA CYIIECTBEHHAs OMIMOKA B XOJ€ JKCIIEPUMEHTa, B OOBSCHEHUH, B OPOPMIICHUN
paboThl, B COONIOAEHNH MTPaBUJI TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ BElleCTBAMU U 000pYI0BaHUEM, KOTOPAst UCIIPABIIAETCS I10 TPEOOBAHUIO YUUTEIS.
OneHka «2»:

* nomymieHbl JBe (W 0ojiee) CYIIECTBEHHBIE OMIMOKM B XOJI€ DKCIIEPUMEHTa, B OOBSICHEHWH, B O(QOpMIIEHHUU PAOOTHI, B COOJIOJCHHH TPABHI TEXHHKHU
0€30TacCHOCTH MPU padboTe ¢ BEIIECTBAMH U 000PYI0BAHUEM, KOTOPhIE OOYJAIOIINIICS HE MOXKET UCTIPABHUTH JTaXKE M0 TPEOOBAHUIO YUUTEIIS.

Orenka «1»:

* paboTa HE BBITIOJIHEHA, Y 00YJarOIIerocss OTCYTCTBYIOT KCIICPUMEHTAIBHBIC YMEHUSI.

Ouenka ymeHutl peulams IKCHEPUMEHMATIbHBLE 3a0aYU:

OneHka «5»:

* [IJIaH PELIeHMs] COCTABJIEH MPAaBUIILHO;

* IPaBUJILHO OCYILECTBJIEH NMOJ00P XMMHUECKUX PEaKTUBOB U 000pYI0BaHUS;

* TaHO TIOJTHOE OOBSICHEHUE U ClIeTaHbl BBIBO/IBI.

OueHka «4»:

* [IJIaH PELICHHs] COCTABJICH PABUIILHO;

* MPABUJILHO OCYIIECTBIICH M0I00p XUMHUYECKUX PEAKTUBOM M 00OpYyI0BaHUS, IIPU ITOM JOMYIEHO HE 0o0Jiee ABYX HECYIIECTBEHHBIX OMIMOOK B 0 OBbSICHEHUH U
BBIBOJIAX.

Ornenka «3»:

* [IJIaH PEIICHHsI COCTABJICH IPABUIILHO;

*[IPaBUJILHO OCYIIECTBIIEH MOJ00P XUMUYECKHX PEaKTUBOB U 000pYI0BaHNUs, HO JOMYIEHA CYIIIECTBEHHAsI OIIMOKa B 00BSICHEHUH U BHIBOIAX.

Orenka «2»:

* TOTYILIEHKI 1Be (M 60siee) OMMOKH B IJIaHE PEIISHHUs, B T0J00pe XUMUYECKUX PEAKTHBOB M 000PYAOBaHHUS, B 0 ObSICHEHUH U BBIBOJIAX.

Ouenka « 1 »:

* 33/1a4a HE pelleHa.

Ouenka ymeHutl peuiams paciemmubvie 3a0a4u.

OueHka «5»:

* B JIOTHYECKOM PACCYKJICHUU U PEIICHUH HET OIMO0K, 3a7aua peieHa paluoHaIbHBIM CIIOCOOOM.




OnecHka «4»:

*B JIOTHYECKOM PAaCCYXJICHUU U PEIICHUH HET CYIIECTBEHHBIX OMMOOK, HO 3aJaya pellieHa HepalMOHAIBHBIM CIOCOOOM WM JOMYIIEHO He 0ojiee IBYX
HECYILIECTBEHHBIX OIIMOOK.

OneHka «3»:

*B JIOTHYECKOM PaCCYKJICHHUHU HET CYIIECTBEHHBIX OIMMUOOK, HO JIOMYIIEeHA CYIIECTBEHHAS ONTMOKA B MATEMAaTHIECKIX pacyeTax.
OneHka «2»:

*HMCIOTCSI CYIIECTBEHHBIC OITMOKH B JIOTHYCCKOM PACCYXKJICHUHU U B PCIICHHH.

Onenka «1»:

*OTCYTCTBHE OTBETA Ha 3aJIaHUE.

Oyenxa nUCbMeHHbIX KOHMPOAbHbIX PAOOm.

Ornenka «5»:

*OTBET MOJHBINA U TPABUIILHBINA, BO3MOKHA HECYIIIECTBCHHAS OTIIHOKA.

Onenka «4»:

*OTBET HETIOJHBIN WX JOMYIICHO HEe 00Jiee TBYX HECYIIECTBEHHBIX OIHUOOK.

Onenka «3»:

*paboTa BBHITIOJHEHA HE MEHEe YeM HAroJOBUHY, JOMYIIEHA O/IHA CYIIECTBEHHAs OMIMOKA M MPU STOM JIBE-TPH HECYIICCTBEHHEIE.
OneHka «2»:

*paboTa BBITIOJHCHA MEHBIIIC YeM HAIOJIOBUHY WU COJCPKUT HECKOJBKO CYIIECTBEHHBIX OIMUOOK.

Onenka «1»:

*paboTa HE BBHIOJHEHA.

Ouyenxa nucbMenno20 0oKIadd (cooduenus) no meme.

KoHTpoJsibHBIE , CAMOCTOSITENBHBIC U TMPOBEPOUYHBIE PAOOTBI MOTYT MO YCMOTPECHHIO YUUTENS OIEHHWBATHCS B COOTBETCTBHUU C pa3pabOTaHHOW MM
KpUTepuaibHON OanmbHOW mikamoi. Illkama momKHA COMPOBOXKIATHCS MEPEBOJOM B OTMETOYHBIE Oaiuibl ( OT «1» 10 «5») U MOKa3bIBaTh YPOBHU YCBOCHUS
MporpaMMsbI ( IOHWKEHHBIN , HU3KUM, 0a30BbIH, TOBBIIICHHBIN, BBICOKHI).

[Ipu orieHKE BBITIOJTHEHHS TMCHbMEHHON KOHTPOJIBHOM pabOThl HEOOXOAMMO YUHUTHIBATh TPEOOBAHUS €AMHOTO Opdhorpaguieckoro pexuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTHPYET MPEIIECTBYIONINE ITPU BHICTABICHIUH OTMETKH 3a TOJIYTOUE, TO/.




KaJICHIIapHO-TEMaTI/I‘IeCKOC IJIAHUPOBAHHE

Ba3oBblii ypoBeHb 00pa3oBaHus
9 k1acc
(2 4 B Henento, Bcero — 68 4, U3 HUX 2 Yaca - pe3epB)

Cpokn
Ilinanupyemblie pe3yabTaThbl
e NMPOBeIeHN s
- Tema OcHoBHOE coepxkaHue YPOKa 9-Ab [ 9B
n/n JIMYHOCTHBIE
IIpeamerHbIe
MeTtanpeamMmeTHbie
IloBTOpeHMe U 0000111eHNe CBeleHii 0 Kypcy 8 kiacca. Xumuyeckue peakuuu (6 1)
1/1 Knaccudukarus bunapusie coequaernst. OKCHUTBI Xapaxmepu3oeamsb OKCUIBI, THAPOKCHUIBI U PeryisTUBHBIE 01.09 | 02.09
HEOPTaHUYECKHUX CoJIe00pasyroIme u COJIM 110 TUIAHY: COCTaB, CIIOCOOBI ®dopmynupoBaTh LENb YpoKa U
BEIIIECTB U UX Hecosieo0pasytorme. [ uapoKCH b 00pa30BaHUs HA3BaHUM, XapaKTEPHbBIC CTaBUTh 3a/1a4M, HEOOX OIUMBIC
HOMEHKJIATypa. OCHOBaHUs, aM(oTepHbIC CBOWCTBA U NOJIY4YCHUE JUTSL €€ JIOCTHUKCHHMSI,
Tubel XMMAYECKOH THAPOKCUIBI, KUCIOpoacoaepkamnme | Kraccuguyuposams OKCUIBI, TUAPOKCUIBI U | TIJIAHUPOBATH CBOO
CBSI3H KuCI0Thl. CpenHue, KUCIbIe, COJIM 110 Pa3JIMYHBIM MPU3HAKAM JIESITEIIbHOCTD U
HNuctpykraxxk o Thb | oCHOBHBIE M KOMILJIEKCHBIE COJIH. Ymems nonTBepk1aTh XapakKTEPUCTUKY MIPOTHO3UPOBATH €€
Tursl CBsI3M —MOHHAsI, KOBAJICHTHAs, | OTJCIBHBIX HPEACTABUTENCH KIaCCOB pe3yabTaThl
METaJUTMIeCcKasi, BOJOPOIHAS HEOPTraHWYEeCKUX BEIIECTB YPaBHEHUAMU Ilo3HaBaTebHbIE
JdeMoncTpaunu. O3HaKOMIICHHE C COOTBETCTBYIOIINX PEAKIIUN CrtpouTs ornyeckue
KOJIJIEKIIUSMU METaJUIOB U Packpvieams TeHETHUECKYTO CBSI3b MEXTY paccyXieHusl, yCTaHaBIIUBATh
HemerayuioB. O3HAKOMIICHHE C KJIaCCAMH HEOPTaHUYECKUX COENNHEHUIN MIPUYUHHO-CIIEICTBEHHBIE
KOJIJIEKITUSAMHU OKCHUJIOB, KHCJIOT H CBSI3H, TIOHUMATh,
cosei CTPYKTYPHPOBATh U
2- Kiaccudukarus O00011eHrE cBeneHNi 0 XUMAYECKUX | OOvbsacHAmb TTIOHATUA «XUMHUYECKas HWHTEPIPETUPOBATD 06.09 | 07.09
3/2-3 | XUMHYECKHX peaknmsx. Kimaccnduxarus peaKkIus», «peaKkiui COeTUHEHNUS, UH(pOpMAIHIO, 08.09 | 09.09
peaxiuii mo XUMHYECKUX PEaKIIHi 110 Pa3IMYHbIM | pa3joKeHus, 0OMeHa, 3aMeIIeHUs, MPEJICTaBIICHHYIO B
Pa3TMYHBIM OCHOBAHUSIM: TI0 COCTaBY U YHCITY «peaxius HeUTpaTn3aIiumy, «9K30- H CXEMaTUYHOM BUJIC
OCHOBaHUSIM pearupyrommx 1 00pa3yoIuXxcs SHIOTEPMHUYECKHE PEAKIIHIY», «OOpaTUMBIC KoMMyHHKATHBHBIE
BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo | 1 HeoOpaTUMBIE PEAKIIUNY», KTOMO- H Crpouts peueBble
00paTUMOCTH, TI0 arperaTHOMY TETepPOreHHBIE PEAKITUNY, KaTaTUTHYECKHE BBLICKa3bIBAHUS B YCTHOW U
COCTOSIHHIO PEarupyronX BEMEeCTB, | W HEKATAIUTHUECKHIE PEaKIIHI, IHMCBMEHHOH (opMe,
10 U3MEHEHUIO CTEIEHE OKUCIIeHNsI | «OKHUCIUTEIhHO-BOCCTAHOBHUTEIHHBIE apryMEHTHPOBATH CBOIO TOUKY
3JIEMEHTOB, T10 UCITOIF30BAHUIO peaxum 3peHHs
KaTaim3aTopa Kraccupuyuposams XuuMudecKue peaxkiinu JInuHOCTHBIE
JlaGopaTopHbIe ONBITHI 0 Pa3IMYHBIM OCHOBAHHUSM DopmupoBaHue
1. BauMopeiicTBue aMMuaKka u Onpedensims CTETIEHU OKUCICHUS IMO3HABaTEILHOI'0 HHTEPECA K
XJIOPOBOZOPO/IA. 3JIEMEHTOB, OKUCIIUTENh U BOCCTAHOBUTEIb, W3YYCHUIO XUMHHU, MOTHBAITIS
2. Peakuus Heiirpanuzanyu. IIPOIECCHI OKUCIICHHUS U BOCCTAHOBIICHHS y4Januxcst Ha MOTy9eHUE HOBBIX




3. HaGmonenue tennoBoro 3¢ ¢exra
peaKuy HeNTpaIu3aim.

4. BzaumogelicTBre CepHON KHCIOTHI
c okcugoM meru (I1).

5. PaznoxeHnue nepokcuia BoIopoaa
C MOMOIIBIO KaTaia3bl KapTodens

5/4-5

ITonsTue o
CKOPOCTH
XUMHUYECKOU
peakuuu. Katamus

IToHsiTHE O CKOPOCTH XUMHUYECKON
peakuun. @akTOpbI, BIUSIONINE HA
CKOPOCTh XUMHYECKUX PEaKIHii:

NPUPOJA PEATUPYIOUINX BEIIECTB, HX
KOHIEHTpAIHs1, TEMIIEpaTypa, IUIOoMaab
CONPUKOCHOBEHUS, HAJTNYUE
kaTanuzaropa. Karamus

JdemoncTpauumn:

- 3aBUCHMOCTh CKOPOCTH XHUMHYECKOU
peakuuu OT MNPUPOIABI PEArupyroInX
BEILIECTB.

- 3aBHCHMOCTh CKOPOCTH XUMHYECKOU
peaKkuun oT KOHIICHTpalun
pearupyroiux BeIeCTB.

- 3aBUCHMOCTb CKOPOCTH XUMHYECKOH
peaKkuuy OT IUIOLIAJU CONPHUKOCHOBEHUS
pearupymommx — BEIIECTB  («KHUISAIIUH
CIIOI»).

- 3aBUCHMOCTb CKOPOCTH XUMHYECKOH
peaKkuuy OT TEMIIEPaTyphl Pearupyomux
BEIIIECTB

JlaGopaTopHbIe ONbITHI:

6. 3aBHCHMOCTH CKOPOCTH XHMHUYECKOU
peakuuy OT MPUPOIBl pPearupyrouux
BEIECTB Ha IPHUMEPE B3aUMOJEHCTBUS
pacTBOpoB THOCYAb(aTaHATPHU "
xnopuna Gapusi, THOCYIb(daTa HATPUS U
COJISTHOM KUCIIOTBI.

7. 3aBUCHMOCTH CKOPOCTH XHMHYECKOU
peaKkuuy OT MPUPOABI METAJUIOB MPU HX
B3aUMOJIEICTBUU C COJIIHON KHCIIOTOM.

8. 3aBHCHMOCTh CKOPOCTH XUMHYECKOMH
peakuMu OT TIPUPOABI KHCIOT TIpH
B3aMMOACHCTBUH UX C KETIE30M.

9. 3aBHUCHMOCTH CKOPOCTH XUMHUYECKON
peaKnuy OT TEMIIEPATYpBHI.

10. 3aBHCHMOCTH CKOPOCTH XUMHYECKOU
peaKnuy OT KOHIIGHTPAIUH.

Obvscusimy, 9TO TaKOE CKOPOCTh
XUMUYECKOU peakLnu

Apeymenmuposams BHIOOP €IMHUL]
CKOPOCTH XUMUYECKON peaKnun
Yemanasnueame NpUUNHHO-CII€ACTBEHHbIE
CBSI3U Pa3IMYHBIX (PaKTOPOB U CKOPOCTH
XUMUYECKOU peakInu

Habniooams u onuceieams peakiuu MEKILY
BEIIECTBAMU

3HAaHUU

13.09
14.09

14.09
16.09




11. 3aBHUCUMOCTBb CKOPOCTH XUMHUYECKON
peaxkyy OT IUIOIAAY COIPUKOCHOBEHUS
pearupyromux BeecTs.

12. 3aBUCUMOCTBb CKOPOCTH XUMHUYECKON
peaxiyy OT KaTaJIn3aTopa.

XuMHn4yecKue peakuum B pacteopax (9 )

1/6 DNeKTpoIuTHYECKAS [ounsTre 00 | Xapaxmepuzosams noHsTUS
JIUCCOLIMAITHS SJICKTPOIUTHIECKON  JUCCOIUALINU. | «ITEKTPOTUTUUCCKAS TUCCOIIUAIIHS,
ONCKTPONUTBI M HEIEKTPOJIUTHL. | «3JICKTPOIUTHD», KHEIJICKTPOIUTHDY
Mexanusm JTUcconuanvu | Yemanagnueams IpUUUHHO-CIICICTBEHHBIC
3JIEKTPOIUTOB c Pa3IMUHBIM | CBSI3U MEX]Y IIPUPOJION IJIEKTPOIUTA U
XapaKkTepoM CBSI3M. CremneHp | CTEMEHBIO €r0 TUCCOIUAITIT
SJIEKTPOMUTHYECCKON  JAWCCOIMANNU. | ¥Ycmanagnusams IPUIMHHO-CIIECTBEHHEBIE
CuiibHbBIC M C1a0BIC JIEKTPOJIHUTHI. BSI3M MEXJTy TUIIOM XUMHYECKOH CBSI3U B
JdemoHcTpanun 3JIEKTPOIUTE U MEXaHU3MOM €ro
- HcnelTanue BemecTB W UX | JMCCOLIMALIAN
pacTBOPOB Ha AJIEKTPOIPOBOIHOCTb.
JlaGopaTopHBIii ONbIT
13. Hucconuanus cinadbIxX
JJIEKTPOJUTOB HA MPHUMEpPE YKCYCHOU
KHCIIOTBI
217 OCHOBHBIC OCHOBHBIC ~ TIOJIOKCHHS ~ TEOpHH | XapakTepu3oBaTh MOHATHS «CTCIICHD
TTOJIOXKEHUS TEOPUU | DIEKTPONUTHYECKON  JUCCONMAINHU. | AUCCOIMAIINNY, «CHUIIBHBIE U CIa0ble
anektponuTrdeckoi | Kiaccudukanms  HMOHOB W HMX | DJIEKTPONUTHD, KKATHOHBD, «AHUOHBI,
TIVICCOIIMATIAN cBoiictBa. KuCIIOTBI, OCHOBaHUS W | «KHCIIOTBI», «OCHOBAHUS», «COIM
comm  Kak  anektpoiuthl.  Ux | CocTtaBiaTh ypaBHEHHS
KJIacCU(UKAIUS U JHCCOIMAIINS 3JIEKTPOTUTHYECKON TUCCOIMAIINA KHUCIOT,
JdemoHcTpanuu OCHOBAaHM U cosel
- 3aBUCHMOCTH DJIEKTPOIPOBOIHOCTH
YKCYCHOMU KHCIIOTBI oT
KOHISHTPAIIH.
- JIBmkeHWe OKpalleHHBIX HWOHOB B
AJIEKTPUYECKOM TIOJE.
3- XuMudeckue Oo6mme XUMHUYECKUe | Xapaxkmepuzosams 00IIMEe XUMAYECKHE
4/8-9 | cBoiicTBa KHUCIIOT CBOMCTBA KHCIIOT: H3MCHEHHUE | CBOMCTBA KUCJIOT C Io3uiuu TOJ]
KaK JIEKTPOIUTOB OKpacKu WHIUKATOPOB, | Cocmasnsams MONEKYISIpHBIE, TIOIHEIE U
B3aUMOJICHCTBHE C  METaUIaMH, | COKPAIlEHHbIE HOHHBIC YPaBHEHUS PEaKIIHi
OKCHJIaMHU u THJIPOKCUIAMH | C YIaCTHEM KUCIIOT

METaJJIOB U colsiMHU. MomeKynsipHbIe
Y WOHHEIE (TIOJHBIE M COKPAIEHHEIE)

Apeymenmuposams BO3MOKHOCTb

IIPOTCKAHUSA peaKLII/Iﬁ C y4aCTUCM KHUCJIOT Ha

Ilo3HaBaTe/JbHBIC: IPOBOJUTH
HaOJIIOIEHNS, I€TIATh BEIBOJLI,
HHTEPIPETUPOBATD
WH(POPMAITUIO

PeryasiTHBHBIE: BBITIOIHSTh
3aJ]aHus 110 ONPEICIIEHHOMY
aIITOPUTMY, CPAaBHUBATH
pe3yabTaThI C TATOHOM, TIPU
HEO00XOTMMOCTH
KOPPEKTHUPOBATH OIMIHOKH
CaMOCTOSITEITBHO
KoMMYHMKATHBHBIE: CTPOUTH
PEUCBLIC BHICKA3bIBAHHMS B
YCTHOW M MUCBbMEHHOH (hopMme;
paboTath B rpyIIie s
JIOCTHIKEHUS 1eNTN; BBIpaXKaTh U
apTyMEHTHPOBATh CBOIO TOUKY
3peHMHs

JIlnuHocTHBIE: (HOPMHUPOBAHUE
MO3HABATEIHHOIO HHTEpeca K
W3YYEHUI0 XWMHHW; TIOHUMAaHWe
3HAYUMOCTH €CTECTBEHHO-
HAyYHBIX 3HAHWU IS PEIICHUs
MPAKTHIECKUX 3a/1a4

20.09 | 21.09
22.09 | 23.09
27.09 | 28.09
29.09 | 30.09




YpaBHEHUS PEeaKIuil.

XHUMHUYECKAH CMBICH COKpalIEHHBIX
YpaBHEHHI. YCJIOBUS MPOTEKaHUS
peakuuii MeXIy HJIEKTPOIUTaAMHU [0
KOHIIa. P akTUBHOCTH METAJIJIOB.
JlabopaTopHble ONBITHI

14. I3meHeHnune okpacku
HMHJIUKAaTOPOB B KUCIIOTHOM CpeJie.
15.Peakius HelTpamu3anuu

pacTtBopa MENOYH Pa3IMYHBIMU
KHUCIIOTaMH.

16. Iomyuenune ruapoxcuaa meau (I1)
U €ro B3aUMOJIEHCTBHE C
pa3IMIHBIME KUCIOTaMH.

17. B3aumomeiicTBie CHIIBHBIX
kucIoT ¢ okcumom meau (1I).

18. BzanmoseiicTBre KUCIIOT C
METaJTaMH.

19. KagyecTBennas peakius Ha
KapOOHAT-HOH.

20. TTomy4enwue cTyaHsS KPEMHHUEBOM
KHUCJIOTBL.

21. KadecTBeHnHas peakius Ha
XJIOPUA- WIH CyTb(haT-HOHBI

OCHOBe TipaBuia bepTomie u psaa
AKTUBHOCTH METAJIJIOB

Habniooams u onucvieams peaxiyuu ¢
Y4aCTHEM KHCIIOT

5/10

XuMudeckue
CBOICTBa
OCHOBaHHH KaK
3JICKTPOIUTOB

Oorme XUMHUYECKHE
CBOMCTBA IIEJIOUEH: B3aMMOACHCTBHE
C KHCJIOTaMHU, OKCHIaMH HEMETAJJIOB,

COJISIMU. OO6mmme XUMUAYECKUE
CBOMCTBa HEpPaCTBOPUMBIX
OCHOBAHMII: B3aUMOJICHCTBUE  C
KHCIIOTaMH, pasnoxxeHue pH
HarpeBaHUM.

JlaGopaTopHble ONbITHI

22. N3menenue OKpacKu

WHIKATOPOB B MIEITOYHOH Cpejie.

23. BsaumopeiicTBHEe IIEI0UYER C
YTIIEKUCITBIM Ta30M.

24. KauecTBeHHas peakUusi Ha
KAaTHOH aMMOHHS.

25. [lonyuyenue ruapokcuaa meau (1I)
U €ro pa3jaoxeHue.

Xapaxmepuzoeamo 00IIHE XUMUYCCKHE
CBOMCTBa OCHOBAHUH ¢ rmo3uiuu TO/]

Cocmasnsims MONEKYISIpHBIC, TIOTHBIE H
COKpaIllleHHbIE NOHHBIE YPAaBHEHUS PeaKIui

C y4acCTHUEM OCHOBaHUU
Apaymenmuposams BO3MOKHOCTb
MIPOTEKAHUS PEAKLMH C yIaCTHEM
OCHOBAaHMI Ha OCHOBE NpaBUJIa
bepronne Habarooams u
ONUCHIBAMb PEAKLUH C YIACTHEM
OCHOBaHUI1

04.10

05.10




6/11 | Xumunueckue Obmue xumudeckue | Xapaxmepuzosams oOLUIME XUMUYECKHE 06.10 | 07.10
CBOMCTBa COJIEH KaK | CBOMCTBa CpeIHHX coneit: | coiicTBa coneii ¢ mozunuu TIJ]
3JIEKTPOIUTOB B3auMozelicTBue ¢ kucioramu, | Cocmaenames MOIEKYISPHBIE, TOTHBIE U
mieoyaMy, COJMSIMH M METajulaMH. | COKpAalleHHbIE MOHHBIE YPaBHEHUS PeaKIUi
B3aumonelicTBue KHUCHBIX COJNEH CO | C ydyacTHEM coJier
IeI0YaMH. Apaymenmuposams BO3MOKHOCTh
JlabopaTopHble ONBITHI MPOTEKAHUS PEAKLIMI C YHACTHEM COJIEN Ha
26. BzaummoneiicTBue kapOOHATOB ¢ | OCHOBE IpaBmiia bepromie u psna
KHCJIOTaMHU. AKTHBHOCTU METaJIOB
27. Tonydyenue ruupokcuia xenesa | Habarodams u onuceléams peakiiuu C
(. y4acTUEM coJier
28. BzammopeiicTBue kene3a ¢
pactBopom cynbdara meau (II)
7/12 | Tousitue o lunponu3, kak oOmeHHoe | Ycmanasiusams 3aBUCUMOCTD MEXKITY Ilo3HaBaTebHbIE: HcTIONB30Ba | 11.10 | 12.10

TUAPOJIA3E CONEN

B3aUMOJICUCTBUE COJIEM C  BOJIOM.
I'maponus conmu CUITEHOTO OCHOBAHUS
n crmaboit KucnotTel. I'maponus comm
c1aboro OCHOBaHUS W  CIJIBHOM
kuciotsl. [Ikana pH.
JdemoHcTpanuu

Onpexnenenne xapaxkrepa cpesl B
pacTtBopax coJien

COCTaBOM COJIM M XapaKTepPOM €€ THJIPOSTn3a
Ananuzupogams cpeiy pacTBopa c
IIOMOIBIO UHIUKATOPOB

IIpoenozuposams TAI THIPOIA3A COIH HA
OCHOBE aHanm3a ee GOpMYIIbI

Th 3HAKOBO-CUMBOJIMYCCKUEC
CpeiCcTBa JUTS PACKPBITHS
CYIIHOCTH TIPOIECCOB,
yCTaHaBJIMBAaTb aHAJIOTHUH,
J€I1aTh BBIBOAbBI, COCTABJIATH
uH(pOpMaIHIO B BHIE TaOJIHII,
CXeM, OIIOPHOT0 KOHCIIEKTa
PeryasiTHBHBIE: TUIAHUPOBATH
CBOIO JIEATEIBHOCTD U
IPOrHO3MPOBATH €
PE3yIbTATHI, BEITOTHATD
3aaHMS TI0 ONIPEIETICHHOMY
QITOPUTMY, CPAaBHUBATH
PE3yIbTATHI C ATAIOHOM, TIPH
HE00XO0ANMOCTH
KOPPEKTHPOBATH OIIMOKH
CaMOCTOSITEIIEHO
KoMMyHHKATHBHBIE: CTPOUTH
pedeBbIe BHICKA3bIBAHUS B
YCTHOH ¥ MUCEMEHHOH (opme;
paboTaTh B TpyIIie s
JOCTH)KEHHMS 1IENN; BBIPAKATh U
apryMEHTHUPOBATh CBOIO TOUKY
3peHust

JInuHoCTHBIE: PopMHUpOBaHKE
YMEHHUS  YOpaBIsATh  CBOEH
M103HABATEIIHLHOM




JACATCIbHOCTBIO

8/13 | O6oOIIeH e U CHCTEMATH3AIHMS 3HAHUH 110 TeMe « X UMHUECKHE PEAKI[MH B PACTBOPAX JJEKTPOIHUTOBY 18.10 | 19.10
9/14 | KontposbHas pabora Ne 1 o Teme « XuMHYECKUE PEAKIMH B PACTBOPAX AIICKTPOIUTOBY 20.10 | 21.10
Hemertayibl 1 ux coequnenus (21 u)
1/15 | O6rmas Crtpoenue aToMOB | ObwsicHsamb, 9TO TaKOE HEMETAILIBI Ilo3HaBaTeabHBIE: CO31aBATh 25.10 | 26.10
XapaKTepUCTUKA HEMETAIUIOB M HX TIONOKEHHE B | Xapaxmepuzoeams XUMUYECKHE DJIEMEHTBI- 00001IeHH S, yCTaHaBJIMBATh
HEMETAIIIOB [epuoauueckoit cucreMe. Psij | HEeMeETallTbl, HX CTpOeHHE, (PU3UUECKHE 1 AHAJIOTHH, JIeNaTh  BBIBOJBIL.
9JIeKTpoOTpULaTenbHOCTH. KpucTammmd | XuMuueckrne CBOMCTBa MPOCTHIX BEIIECTB- [Monmydats wuHpOpPMALIMIO U3
€CKHE peIIETKH HEeMeTauloB — | HeMeTaJJIoB pPa3IUYHBIX ~ MCTOYHUKOB  H
MPOCTHIX BemecTB. Astorponust U e€ | Ilpedckazviéams CBOMCTBA 3JIEMEHTOB- npeoOpa3oBLIBATH €€
npuunHbl.  Du3Wyeckue CBOMCTBa | HEMETaNIOB B 3aBUCHMOCTH OT HX PeryasituBHbIe: opMyTHpoBa
"HeMmerawioB. OOmme xumumueckne | momoxenud B [ICXD Th TIEIb ypOKa W CTaBUTHh
CBOMCTBA HEMETAJLIOB: Yemanasnuseames TpUYUHHO-CIIEICTBEHHBIE 3a]aud, HEOOXOJHMMBIE Ui ee
OKUCJIUTENHBIE U | CBSI3M MEX/y CTPOCHHEM aToMa, JOCTHIKECHUS, TUIAHUPOBATH
BOCCTaHOBHTENBHBIE. XUMHYECKOH CBS3BIO, THIIOM CBOIO JESITENBHOCTh u
JemoHcTpanun KPHUCTATMYECKON pelieTKn HeMeTallia 1 MPOTHO3UPOBATH ee
Komneknus HeMeTaioB. ero COCAMHEHUH U (PU3NUECKUMHU pE3YJIbTaTHI; paboTatb B
Mojenu KpHCTAUTHYECKUX PEIIETOK | CBOMCTBAMH JAHHOTO HEMETallIa U ero COOTBETCTBHH C MPEJIOKECHHBIM
HEMETAJUIOB! aTOMHEIC U | coemuHeHui ANTOPUTMOM,  CBEpSITh  CBOU
MOJIEKYJISIpHBIC. Joxazvlieams OTHOCUTENBHOCTH TIOHSITHN JIEUCTBUS C TENBI0
O30HATOp W MPUHIIUTIBI €TO PaOOTHI «METaJD) U «HEMEeTAJIIT» KoMmmyHukaTuBHBIE: CTPOUTH
IopeHrie HeMETaIIOB - IPOCTHIX pedyeBble  BBICKa3bIBAaHUS B
BEIIECTB: cephl, hocdopa, YCTHOM hopme, CTPOUTH
JPEBECHOTO YTJISL. s pexTHBHOE B3aMMOICHCTBIIC
C OJJHOKJTACCHHKAMH, BBIPAXKaTh
W apryMEHTHpPOBaTh  CBOIO
TOYKY 3PCHUS
JInuHocTHbie: DOpMUPOBAHUE
MO3HABATEIBHOTO HMHTEpeca K
U3YUYCHUIO XUMHH,
(dhopmupoBaHue Hay4HOTO
MUPOBO33PCHUS,  TOHMMAaHHUE
3HAYHUMOCTH €CTECTBEHHO-
HAYYHBIX 3HAHUU JUIS peIIeHUs
MPAKTUIECKUX 337124
2/16 | OGmas lanorensl, cTpoenue ux | Xapaxmepuzosams CTPOECHHUE, Io3naBarenbHbIe: Hcmons30Ba | 27.10 | 28.10
XapaKTepPUCTHKA aToMOB W Mosiekyn. dusndeckue W | (U3MYECKUE U XUMHUYECKIE CBOMCTBA, Th 3HAKOBO-CUMBOJIMYECKHE

HeMetaioB VIIA — | xumudeckue CBOICTBAa TaJOT€HOB. | MOJIYYEHUE M MPUMEHEHUN rajoreHoB B

CpCACTBa I PCHICHUSA 3aJay;




TPYIIBI — 3aKOHOMEPHOCTH M3MEHEHHS | IuiaHe o0IIero, 0COOCHHOr0 U CO03/1aBaTh 00001ICHN S,
rajJoreHOB. CBOMCTB TAJIOTEHOB B 3aBUCUMOCTH OT | €AMHUYHOTO yCTaHaBIUBATh aHAJIOTHH,
HNucrpykraxx no Tb | ux mnonoxenus B Ilepuognueckont | Yemawnasnueams NpUUUHHO-CIEACTBEHHBIE nenate  BbIBOABL.  [lomywats
cucteme. HaxoxkJeHue TajlloreHOB B | CBSI3U MEXKIY CTPOCHHUEM aToMa, UHDOPMAITUI0 U3  Pa3JIMYHBIX
TIpUPOJIE u X MOJIyYCHUE. | XUMUYECKOU CBSI3bIO, TUIIOM HCTOYHUKOB u
buonorunyeckoe 3HAUYCHHUE U | KpUCTAJUIMYECKOM PEIISTKH y TaJJOTCHOB U peoOpa3oBhIBATH €€
MIPUMEHEHHE TaJIOr¢HOB. (hM3HYECKUMY CBOMCTBaMH THX BEIISCTB PeryasituBHbIe: GopMyinpoBa
JdemoHcTpanun Thb I1EIb ypOKa U CTaBUTh
OO0pa3upbl  TajloreHOB -  MPOCTHIX 3a7a4i, HEOOXOAMMBIE I €e
BEILIECTB. JIOCTHIKEHUS, MJIAHUPOBATH
Bzaumoneiicteue rajioreHOB c CBOIO JIESITETbHOCTh u
MeTaJlJIaMH. MPOTHO3UPOBATH ee
BeiTecHeHue xJjiopa OpoMOM WM PE3YIIbTATEHI; paborath B
HOJ/Ia U3 PACTBOPOB UX COJICH COOTBETCTBHH C MPEITIOKEHHBIM
3/17 | Coenunenus I"anorenoBog0pOABI u | Xapaxmepuzoeamwv coctaB, GU3NIECKUE U AITOPUTMOM,  CBE€pATH  CBOHW | 10.11 | 11.11
raJIOT€HOB COOTBETCTBYIOIIME MM  KHUCJIOTHI: | XUMHUYECKHE CBOMCTBA, MTOJIYYEHUE U JEACTBUSI C IENBIO
MJIaBUKOBas, coJigHas, | MPUMEHEHUE COCTMHEHUMN rajJoreHoB KoMMyHHMKaTHBHBIE: CTPOHUTD
OpoMOBOIOpOAHAS, HOOBOIOPOAHAS. | Haszvieams COSTUHEHNUS TAIOT€HOB 10 pe4eBBIC  BBICKA3bIBAHWA B
T"anmorenupl. KauectBennbie | hopmysie u cocmasnsims GOPMYIIBI IO UX YCTHOIM dopme, CTPOHUTH
peakiuu Ha raJOTeHU-NOHBL. | HA3BAHUIO >(pbeKkTHBHOE  B3aMMOIEHCTBIE
IIpumenenue coequHEHUI TajloreHoB | Ycemanasausams NTPpUUMHHO-CIIECTBEHHBIE C OJHOKJIACCHUKAaMH, BbIpAKATh
U UX OMOIOTHIecKas poiib. CBSI3U MEX]y CTPOCHHEM aTOMa, H  aprymeHThpoBarb  CBOIO
JdemoHcTpanuu XUMHUYECKOU CBA3bIO, TUTIOM TOYKY 3pCHU
Konnekuusi npupoHbIX COEAMHEHUN | KPUCTAIITMYECKON PEIIETKH Y TaJIOT€HOB U JlnunoctHbie: DopmupoBanue
xJiopa. (hU3UICCKIMH CBOMCTBAMH ITHX BEIICCTB IIO3HaBAaTCIIPHOI0 MHTEpECa K
JlabopaTopHbIii onbIT 29. | Bbinoansms pacueTsl 10 XUMHYCCKHM H3Yy41CHUIO XUMHH,
KadectBennast peakins Ha XJopuz- | GpopMmylaM U ypaBHEHUSM PEaKIIHid, (opmuposanue Hay4HOr 0
HOHEI MPOTEKAIOIIUX C YYACTUEM COCOUHECHUI MHPOBO33pCHM, ITOHMMAaHKNC
TaJIOTEHOB SHAYUMOCTH €CTCCTBCHHO-
Hay4HbIX 3HAHUU AJIs1 pelucHus
MPaKTUYECKUX 3a7a4
4/18 | Obmias Obmras xXapakTepucTuka | /fasams oOUIyI0 XapaKTEPUCTUKY aTOMOB, Ilo3naBaTenbHbIE: CO31aBAThH 17.11 | 18.11
XapaKTepUCTUKA sneMeHTOB  VIA-rpynnel. Cepa B | IPOCTBHIX BELIECTB U COETUHEHUMN 00001IeHu S, yCTaHAaBIUBATh
aieMeHToB VIA- pupoae u eé MONYy4YEHHUE. | XaJIbKOI€HOB B 3aBUCUMOCTH OT UX aHAJOTHH, [elIaTh  BBIBOMBI.
TPyl — AunorponHbie MoauuKauu cepsl U | nonoxkenus B [ICXD IIpoBomuTh HabJroIeHue,

XaJIbKOI'CHOB. Cepa

HX CBOHCTBA. XMMHYECKHE CBOMCTBA
cephl u e€ IpUMEeHEHHe.

HdemoncTpanun Biaumoneiicteue
cepel ¢ Merautamu. ['opeHue cepel B
KHUCIIOpOAE

Xapaxmepuzogams CTpOECHUE, AIJIOTPOIHIO,
(u3nUecKne 1 XMMHUYECKHE CBOIMCTBA,
NOJTy4Y€HHE U IPUMEHEHUE CEPBI
Yemanasnueames npUUMHHO-CIIEACTBEHHbIE
CBSI3M MEXJly CTPOCHHEM aToMa,
XUMHUYECKON CBSA3BIO, THIIOM

CTPYKTYpPHPOBATh HHPOPMAIIHIO
PeryasituBHble: popMyarpoBa
Th LEIb YPOKa M CTaBUTh
3a/laud, HEOOXOOUMBbIE Ui ee
JIOCTUKEHUS, IUIAHUPOBATH
CBOIO JIEeATENBHOCTD u




KPUCTAJUTHUECKON PEIIETKU Cephl U e
(GU3MYECKUMU ¥ XUMHYECKIMU CBOMCTBAMHU
Buinoansame pacdersl 10 XUMUYECKUM
(dbopMynam u ypaBHEHUSIM PEaKIIni,
IPOTEKAOIINM C y4aCTHEM CEpBbI
Habmooams 1 onucviéanms XUMAYECKUH
IKCIIEPUMEHT I10 TOPEHUIO CEePhl HA BO3/yXe
U B KHCJIOpoJIe ¢ cobmoaenueM npasui Th

5/19 | CepoBogopon u CepoBoIOpO: CTPOSHKE MOJICKYIIBI, | Xapaxmepuzosams cocTaB, GU3NICCKUE U
CYIb(UIBI (u3HMUecKre U XUMUYECKHE CBOMCTBA, | XMMHUYECKHE CBOMCTBA, MOIYYCHUE U
NHucrpykraxk no Th | nonydeHue u 3HaueHUE. IIPUMEHEHNE COSAMHEHHUM CEPBI B CTENIEHU

CepoBo1opoHas KHCIIOTA. OKHCJICHUS -2

Cynbduasl 1 UX 3HaYCHHUE. Hasvieams coeMHEHUS Cephl B CTETIEHH

JIromuHODOpBHI. OKHCIEHUS -2 110 (GOpMYJIe ¥ COCTABIISATh

Hdemoncrpanuu: Komiekius (hopMyJIBI 110 HA3BAHHMIO.

cynbduanabx pyn. KauectBennas Cocmaensims MONEKYISIPHBIE U UOHHEIE

peaxmus Ha cyab(uI-HOHBI YpaBHEHUS PeaKkLui, XapaKTEepU3yIOIIHe
CBOWCTBA CEPbI B CTCIICHH OKUCIICHUS -2
Onucviéams TPOLIECCHl OKUCIICHHS-
BOCCTAHOBIICHHUSI, ONTPEACISTH OKHCITUTENh 1
BOCCTaHOBHTENb U COCTABIISTH
JJIEKTPOHHBIH 0allaHC B PEAKIIHAIX C
YYaCTHUEM CephI B CTEIICHH OKHCIICHUS -2

6/20 | Kucmopomubie Oxcun  cepui(1V),  cepuucras | 3anucvieamv GOpMYIIbI OKCUIOB CEPBI,

COCIMHEHUS CEPBI

kucnora, cynbdutel. KadecTBeHHas
peaxmus Ha Cyab(UT-HOH.

Okcun  ceper  (VI), cepnas
KHCIIOTa, Cynb(aThl.
Kpucramioruaparsi.

JemoHcTpanuu
Ob6ecrBeunBaHme OKpAaIIeHHBIX

TKaHEH 1 [IBETOB CEPHHUCTHIM T'a30M.
Bzaumonenicreue

KOHLIEHTPUPOBAaHHOMN CepHOI
KHCJIOTBI C MEIbIO.
OO6yrimBanue OpPTaHMYECKUX
BEILIECTB KOHLIEHTPHUPOBAHHON
CEpPHOM KHUCIIOTON

JlaGopaTopHbIii onbIT 30.

KauecTBennas peakuust Ha cynbdart-
HOHBI

Ha3bIBaTh UX, OIIUCHIBATH CBOWCTBA HA
OCHOBE 3HAHMH O KUCIIOTHBIX OKCHIAaX
Xapaxmepuzoeams cocTaB, puzndeckue u
XUMHUYECKUE CBOMCTBA CEPHOM KUCIOTHI KaK
JJIEKTPONIUTA

Xapaxmepu3zoeams CBOICTBA KOHUEHTPUPO
BAHHOM CEPHOU KUCIOTHI KaK OKUCIUTENS
Cocmaensams MONEKYISIPHBIC U HOHHBIE
YpaBHEHUS PEaKLHid, XapaKTepU3YIOLIHe
XUMUYECKUE CBOMCTBA CEPHOI KUCTIOTHI
Pacnosnasams cynbdar-uoHb!

Onucwvisamy MPOLECCHl OKUCIIEHUS -
BOCCTAHOBJICHHSI, OIIPEACIISTH OKUCIUTENb U
BOCCTaHOBHTENb U COCTABIISTD
3JIEKTPOHHBIN 0ajlaHC B PEaKkIMsX C
Y4acTHEM CEPHI B CTENIEHU OKUCIIEHUS +4 U
+6

MIPOrHO3UPOBATh ee

PE3YJIbTAThI; pa6OTaTB B
COOTBCTCTBUU C NPCAIIOKCHHBIM
AJITOPUTMOM, CBCPATH CBOH

JIEHCTBHUS C LIEIBIO
KoMMyHHKaTHBHBIE: CTPOUTH
peueBble  BBICKAa3bIBaHUS B
YCTHOM thopwme, CTPOUTH
3¢ (HEeKTUBHOE B3aUMO/ICHCTBUC
C OJIHOKJIACCHUKaMH, BBIpaXaTh
U apryMEeHTHUPOBaTb  CBOIO
TOYKY 3pEHUs

JInunocTHbIe: POpMUPOBAHUE

YMEHUS ~ YIpPaBIATH  CBOEH
MO3HaBaTEIbHON
JIESITEIIbHOCTBIO,
dbopMHUpOBaHHE  TPABUILHOI'O

oOpamieHnsi C BeMeCTBAaMU B
XUMHUYECKOW sabopaTopuu U
OBITY

22,11

23.11

24.11

25.11




Buvinoaname pacdersl 10 XMMUYECKUM
(dhopmynam u ypaBHEHUSIM peakLni,
MPOTEKAIOIIMX C YYaCTHEM CEPHOM KHCIIOTHI

01.12

02.12

7/21 | O6was OO11as XxapaKTepUCTHKA SIEMEHTOB Lasamwb 001IyIO XapaKTEPUCTUKY ATOMOB,
XapaKTepUCTUKA VA-rpymisl. A30T, CTpOeHHE €ro MPOCTHIX BEIIECTB M COCAMHEHHN
3MeMeHTOB VA — aToma u Monekynsl. dusndeckue u 9JIEMEHTOB V A-TpyIITbl B 3a8BUCIMOCTH OT
rpynmsl. A30T XHUMHYECKHE CBOICTBA U MpUMeHeHue | ux nonoxkeHus B [ICXD

azora. A30T B IPUPOJIE U €ro Xapaxmepuzosams cTpoeHUe, GPUINICCKHE

Ouonoruyueckast poib. Y XUMHUYECKHE CBOMCTBA, MOyYCHUE U

JdemoncTpanun nprUMeHEHHEe a30Ta

Huarpamma «CoctaB BO3IyXa» Yemanasnusams TpUYMHHO-CIIEICTBEHHEIE

BuneodpparmMeHThl 1 cnaiabl CBSI3U MEXJy CTPOCHHUEM aToMa,

«[ITrupm Gazapbi» XUMHYECKOU CBSI3bIO, TUIIOM
KPHUCTATMUECKON pelIeTKN a30Ta U €ro
(UBNYECKUMH U XUMHUYECKUMH CBOMCTBAMH
Bvinoansame pacdersl Mo XUMUYECKHUM
(dhopMyiaM ¥ YpaBHEHUSAM PEaKIIUH,
MPOTEKAIONINM C y4aCTHEM a30Ta

8/22 | Ammuaxk. Comn AMMHAK, CTPOCHHUE MOJIEKYIIBI U Xapaxmepu3zoeamsb COCTaB, CTPOSHUE

AaMMOHMA

(hu3mdeckue cBoricTBa. AMMHAaTHAS
BOJIa,, HAIATBIPHBIN CIIUPT, THPAT
amMmuaka. JIOHOpHO - aKIeNTOPHbIN
MEeXaHH3M 00pa30BaHMs KaTHOHA
amMMoHUA. BoccTaHOBUTENBHBIE
cBoiictBa aMmuaka. Coil aMMOHWS 1
nx npuMmenenue. KadectBennas
peaxmus Ha KaTHOH aMMOHHS.
JdemoHcTpanuu

[Tomyuenne, cobupanne u
pacrmo3HaBaHUE aMMHaKa.
Paznoxxenmne quxpomaTta aMMOHUS
JlaGopaTopublii onbIT 31.
KadectBennas peakuusi Ha KaTHOH
aMMOHUS

MOJIEKYJIBI, (PU3NUECKIE M XUMHUICCKUE
CBOICTBA, IOTy4YEHUE ¥ IPUMEHCHHUE
aMMHaKa

Ha3zvieams conmn aMmMoHUs 110 hopmyrnam u
COCTaBJISITH (POPMYJIIBI TIO UX Ha3BAHUSIM
Cocmasnsims MOIEKYISPHBIE M HOHHBIC
YpaBHEHUS PEeaKLIN, XapaKTePHU3YIOIINe
XHMHYECKHE CBOMCTBA aMMHaKa U COJICH
aMMOHHS

Cocmasnsims ypaBHEHUS OKHCIUTETBHO-
BOCCTAHOBHTEIHHBIX PEAKIUI C y4acTHEM
aMMHaKa C IIOMOIILIO METO/Ia
AJIEKTPOHHOT'0 DallaHca

Yemanasnueams TpUUMHAO- CIEICTBEHHBIE
CBSI3M MEXK]Ty BHJIOM XHMHUYECKOW CBS3H,
THUTIOM KPUCTAIUTMYECKON PENIETKH B
aMMUaKe B COJISTX aMMOHUS U (PU3NIECKUMU
1 XUMUYECKHMH CBOMCTBAMH DTHX BEIIECTB
Habnooams u onucvieams XUMUYECKUI
9KCIIEPUMEHT TI0 PacliO3HABaHUIO HOHOB
aMMOHUS ¢ cOOMoIeHneM npasui Th

06.12

07.12




Buvinoaname pacdersl 10 XMMUYECKUM
(dhopmynam u ypaBHEHUSIM peakLni,
MPOTEKAIOIIMM C YJaCTHEM aMMHaKa

9- Kucnopoansie Oxkcunbt aszora: | 3anucwviéams HOPMYIBI OKCUJIOB a30Ta, ITo3HaBareJibHBIE: CO3/1aBATh 1312 | 14.12
10/23 | coemuHenus azora HECOJIe00pa3yIolue W KUCJIOTHBIC. | Ha3bIBaTh MX, OMKMCHIBATH CBOHCTBA Ha 0000111eHNS, ycraHaBimuBath | 15.12 | 16.12
-24 A3oTHCTass KHCIOTa W HHUTPHUTHL. | OCHOBE 3HAHUI 00 OKCHIIaX AHAJIOTUM, JEeJaThb  BBIBOBI.
A3zoTHas kuciora, e€ monydeHue u | Cocmagnams MONEKYISpPHBIE U NOHHbBIE IIpoBoauTh HaOMro/IeHNE,
cBoiictBa. Hutpartsl. YpaBHEHUS PEaKLUi, XapaKTEpU3YIOIIHE CTPYKTYpHPOBATH HHPOPMAITHIO
JdeMoHcTpauuu XUMHYECKHE CBOMCTBA OKCHOB a30Ta U PeryasituBHbIe: OpMyIHpOBa
Bsaumogeiictue A30THOM KHUCIIOTHI KaK AJIEKTPOJINTA Thb 1Eedb YpOKa M CTaBUTh
KOHIIEHTPUPOBAHHON a30THOM Xapaxkmepu3o6ams a30THYIO KUCJIOTY Kak 3a/lauM, HEOOXOIUMBIE I €€
KHCJIOTBI C ME€AbIO OKHCIIUTECIIb JOCTUKCHUA, IJIaHUPOBATh
I'openue ueproro nopoxa Cocmagnames ypaBHEHUS OKUCIUTEIHHO- CBOIO JIeATENbHOCTD u
Pasnoxxenue HUTpaTa KaJusa U BOCCTAaHOBUTCIBbHBIX peaKHHﬁ, IIPOrHO3UpoOBaTh €e
TOpPEHUE IPEBECHOIO YrOJbKa B HEM XapaKTEPU3YIOUUX XUMUYECKUE CBOMCTBA pe3yabTaThl; paboTaTh B
JlaGopaTopHblii onbIT 32. A30THOM KUCJIOTHI KaK OKUCIIUTES, C COOTBETCTBUH C MPEMIOKEHHBIM
XUMHUYECKHE CBOWCTBA a30THOM MTOMOIIIBI0 METO/Ia 3IIEKTPOHHOTO OajmaHca aJrOpUTMOM, CBEPSITH  CBOU
KHCJIOTHI KaK DJIEKTPOJINTA Buoinonuame pacyersl M0 XUMHUYECKUM JIEHCTBHSI C LIENBIO
(dbopmynam u ypaBHEHUSIM peakilni, KoMMyHHKaTHBHBIE: CTPOUTH
MPOTEKAIOMINX C YIaCTHEM a30THOM pedeBble  BBICKAa3bIBAaHUS B
KHACJIOTHI YCTHOM thopme, CTPOUTH
3¢ (HEeKTHBHOE B3aUMOJICHCTBUE
C OIHOKJIACCHUKAMH, BBIPAXaTh
M apryMeHTHpOBaTh  CBOIO
TOYKY 3pEHUSA
JIuunoctHubie: DopmupoBaHue
YMEHUSI  YIpaBIsITh  CBOEU
MI03HABATEIbHOU
JIeSITeNTFHOCTHIO,
(hopMHUpOBaHUE  TPABHIBHOTO
oOpameHusi ¢ BEIIeCTBAMU B
XUMHUYECKOW mabopaTopun U
OBITY
10/25 | ®ocdop u ero ®docdop, ctpoeHue atoma u Xapaxkmepuzosamsv CTpOSHUE, AIJIOTPOIIHIO, Ilo3naBaTenabHbIE: CO31aBAThH 2012 | 21.12

COCAMHCHUA

amnmorponusi. ®ochuner. Pocun.
Oxcun docdopa(V) u
optodocdopras xkuciora. DocdaTsrl.
docdopHbie ynoOpeHHs.
NuacexkTunuael.

Jemoncrpauun OO6pa3isl

(u3nvecKne 1 XMMHUYECKHE CBOIMCTBA,
nony4deHne u npuMenenne dochopa
CaMOCTOSITETBHO ONUCHIBAMb CBOMCTBA
okcuna hocdopa (V) Kak KHCIOTHOTO
OKcHJa 1 cBoicTBa (oChHOPHOI KUCIIOTHI
HUnrniocmpuposams CBOWCTBA OKCHJA

0000111eH S, yCTaHaBIMBaTh
aHAJIOTMH, JelaTh  BBIBOJEL
ITpoBoAUTH HaOIIOIEHHE,

CTPYKTYPHPOBATh HHPOPMAIIHIO
PeryasituBHble: popMyarpoBa
Thb UENb YPOKa M CTaBUTh




MPUPOJIHBIX COSAMHEHHH (ocdopa.
I'openue dochopa Ha BO3AyXE U B
kucnopone. [lomydenue 6enoro
(hocopa u ucnbITaHKE Ero CBOHCTB
JlaGopaTopHbIii

onbIT 33. KauecTBeHHas peakus Ha
¢dochar-uon

dhochopa (V) u docdopHoit KUCIOTHI
YPaBHEHUSIMH COOTBETCTBYIOLIMX PEAKIIHIA
Pacnosnasams Pocdar-noHb

11/26 | O6wmas OO11as XxapaKTepruCTHKA DIIEMEHTOB Lasamwb 001IYIO XapaKTEPUCTUKY aTOMAaM,
XapaKTepUCTHUKA IV A-rpymiibl: 0cOOCHHOCTH IIPOCTHIM BEILIECTBAM U COCAUHEHUA
anemeHToB [VA- CTPOEHHUS aTOMOB, IMPOCTHIX BEIIECTB | 3eMeHTOoB [V A-rpynmsl B 3aBUCHMOCTH OT
rpynmsl. Yiepox 1 COCIMHEHUI B 3aBUCUMOCTH OT ux nonoxenus B IICXD

TIOJIO’KEHUS DJIEMEHTOB B Xapaxkmepuzosamsb CTPOEHUE, aJIJIOTPOIIHIO,
ITepuonnueckoil cucreme. Yriepon. (uznvecKkre U XUMHUYECKHE CBOMCTBA,
AJoTpOonHbIe MOAN(UKALIMK: ajMa3, | TOoJydyeHHne U IPUMEHEHUe aMOp(QHOro
rpadur. AMop¢HBII yraepos: caxa, yriaepoaa

AKTUBHUPOBAHHBIN yroib. AncopOuus. | Cpaguueams CTpOSHHE U CBOWCTBA aJiMa3a
XUMHUYECKUE CBOMCTBA YIJIEpOJa. u rpadura

Kokcoxumudeckoe mpon3BoJICTBO U Onucwvieams OKUCIUTENBHO-

ero nmpoxykuus. KapOumsr. BOCCTAHOBMTEJIBHBIE CBOMCTBA YIiIepoJa
Jdemoncrpanuu Komnexuus

«O0pa3mbl TPUPOIHBIX COSTUHCHUM

yriepoaa»

IToptper H./1.3emuuckoro.

[ornonieHrne akTUBUPOBaHHBIM

YIVIEM PACTBOPEHHBIX BEIIECTB WU

ra3os.

Y CTpoiicTBO MPOTUBOTrasa.

12/27 | KucrmoponHeie Oxcup yraepona(ll): crpoenue Xapaxmepuszoeams cocTaB, PUINIECKUE U
COEIMHEHUS MOJIEKYJIbI, ITOJTY4YEHHE U €T XMMHUYECKUE CBOMCTBA, ITOy4YCHUE U
yriepoaa cBoiictBa. Oxcup yraepoma(IV): MPUMEHEHUE OKCUIOB yriepoaa

CTPOEHHE MOJICKYIIbI, [TOJTy4eHUE U
€ro CBOICTBA. YTONbHAsI KHCIIOTA.
Conu yroapHON KUCIOTHI: KapOOHATHI
u ruapokapOoHaTsl. TexHuueckas u
MUIIeBas coaa.

JlaGopaTopHblii onbIT 34.
[Tony4yenue u cBoWCTBa yronbHOU
kucnoThl. 35. KauecTBeHHas peakuus
Ha KapOOHAT-UOHBI

Yemanaenusams NpUHMHHO-CIEICTBEHHBIC
CBSI3H MKy BHJIOM XHMUYECKOH CBS3U U
THITIOM KPUCTAJLIMIECKOI PEIIETKH B
OKCHJIaX yriepona v uxX (pu3n4ecKuMu 1
XMMHYECKUMH CBOMCTBAMH, a TAKXKe
HpUMEHEHHEM

Cobmooams nipasuna Th npu
VICTIOJIb30BaHUH MTEYHOTO OTOIICHUSI.
Oxa3vleéamsb IEPBYIO IOMOLIb [TPH
OTPAaBJICHUHU YT'apHBIM ra3oM

3a7a4ud, HEOOXOMMMEIC IS €€
JIOCTUKCHUS, TJIAHUPOBATh
CBOIO JIeSATEILHOCTh u
MPOrHO3UPOBATh ee
PE3yIIbTATHI; paborathb B
COOTBETCTBHH C TIPEIJIOKECHHBIM
aJrOpUTMOM,  CBEPSITh  CBOU
JIEHCTBHUS C LIEIBIO
KoMMyHHKaTHBHBIE: CTPOUTH
peueBbIC  BBICKA3bIBAHUS B
YCTHOM hopwme, CTPOUTH
3¢ (HEeKTUBHOE B3aUMO/ICHCTBUE
C OJIHOKJIACCHUKAMHU, BBIPAXaTh
U apryMEHTHUPOBaTh  CBOIO
TOYKY 3PEHUS

JInunocTHbIe: POPpMUPOBAHUE

YMEHUSI  YIpaBisATH  CBOEH
I103HABATEIbHOU
JIeSITEIIbHOCThIO,
dhopMHpOBaHWE  MPABIIIBHOTO

oOparieHusi C BeMeCTBAaMHU B
XAMHYECKOW J1abopaTopuu |
OBITY

22.12

23.12

29.12

30.12




Xapaxmepuzosams cocTas, puzndeckue u
XUMHUYECKUE CBOMCTBA, MTOIYYEHUE U
MIPUMEHEHUE YT OJIbHOW KHCIIOTHI
Pacnosnasams xapOOHAT-HOHBI
Buvinoansame pacdersl 10 XUMUYECKAM
(hopMynaM ¥ ypaBHEHUSM PEaKIIUH,
MPOTEKAIOIINX C YHACTUEM COEAUHEHUI
yriaepoga

13/28

VYT1eBo0pOIbI. Opranunydeckas xumusl. | Xapaxkmepuzosams 0OCOOEHHOCTH COCTaBa U
Huctpykrax no Th | YrieBomoponst.. CBOMCTB OPraHUYECKUX COEJMHEHUI
Meran, »3TaH M TpomaH Kak | Paziuuams NpenenbHbIE U HENPEAeTbHbIe
HpeneIbHbIE (HachIIIEHHBIC) | YTIIEBOIOPO/IBI
YIJIEBOJIOPOIBI. DTWIIEH M aneTwieH, | Hazvigamo u 3anucviéams GOpMyIsl
Kak HenpenenbHble (HEeHAChIeHHbIE) | (MOJEKYIsIpHBIE U CTPYKTYpPHBIE)
YIJIEBOLOPOJBL. CTpyKkTypHBIE | BaKHEUIINX MPEACTaBUTENEH
hopmyb BEIIECTB. l'openue | yriaeBomoponoB
YIJIEBOJIOPOOB. Peakuun
JIeruapUPOBaHUS MpeeNTbHBIX
YIJIEBOJIOPOJIOB. KauectBeHHbIE
peaxmn Ha HenpenenbHbIe
COCIMHEHUI.
JdemoHcTpanuu
Mogenu Mosekyn MeTaHa, dTaHa,
STHUIIEHA, areTuiIeHa.
B3anmMoneiicTBue 3THIIeHA ¢ OPOMHOI
BO/IOIl M pacTBOPOM TIepMaHTaHaTa
KaJus
14/29 | Kucmopoxcomep:xa CaupThl. DTHIIOBBIA CITHPT, €T'0 Xapaxmepuszoeamsb CIUPTH U KapOOHOBBIC
IIFie OpTaHNYecKhe | TMOoNTydeHue, MpUMEeHEHNe ’ KHCIIOTHI KaK KHUCIIOPOJICOIEpIKAIIIHE
COCIIMHEHUS (msHonornyeckoe NeiCTBHeE. OpPTaHHYECKHE COSTUHEHIS

TpéxaTOMHBIA CIUPT [IIULEPUH.
KavectBennas peakuus Ha
MHOTOaTOMHEBIE CITUPTHI. Y KCyCHAst
KHCIIOTA - TIPEICTAaBUTENh Ki1acca
KapOOHOBBIX KHCIIOT.
Hemoncrpauuu

OO0111e XUMHUYECKHE CBOHCTBA
KHCIIOT Ha MpUMepe YKCYCHOMN
kucnoThel. KauecTBeHHas peaknus Ha
MHOI'0aTOMHBIE CITUPTHI

Kraccupuyuposams ciupThl 110 YUCITY
THUAPOKCUIIBHBIX TPYII B HX MOJICKYJIaX
Hasvigamys nipenctaBuTeneii 0qHO U
MHOTOaTOMHBIX CITUPTOB ¥ 3aITHCHIBATH UX

thopmymb

Ilo3HaBaTeIbLHBIE: HCITOIB30BA
Th 3HAKOBOE MOJICIIMPOBAHUE,
OCYILIECTBIIATh CpaBHEHUE,
KJIaCCH(UKALIHIO, CO3/1aBaTh
00001IeHNS, yCTaHaBIIMBATh
aHAJIOTUU, JIeNIaTh  BBIBOJIBI,
CTPYKTYpHUPOBATH HHPOPMAIIHIO
PeryasituBHbIe: GopMyiinpoBa
Th 1Edb YpOKa M CTaBUTh
3aJlayM, HEOOXOMUMBIC [UIS €€
JTIOCTHKCHUS, IJIAHKPOBAThH
CBOIO JIesITENbHOCTD u
MIPOTHO3UPOBATh ee
PE3YIIBTATEHI; paboTaTh B
COOTBETCTBHH C MIPEIIOKEHHBIM
aJrOpUTMOM,  CBEpSITh  CBOU
JIEHCTBUS C LIETbIO
KomMyHnKaTHBHBIE: CTPOUTH
pedeBble  BBICKAa3bIBAHHS B
YCTHO# (opMe, BECTH AWATIOT U
Y4acTBOBAaTh B JWCKYCCHH IS
BBISIBJICHHST ~ Pa3HBIX  TOYEK
3peHHsl Ha paccMaTPUBAEMYIO
uH(OpMAINio, BHIpaXaTb W
apryMEHTHPOBATh CBOIO TOUYKY
3peHust

JlmunocTHbIe: POpMHUPOBAHHE
JIOOPOCOBECTHOT'O OTHOIICHUS K
YY4EHUI0O W YMEHUS YIPaBISATh
CBOEH MO3HaBaTENbHOU
TSI TENNFHOCTHIO

12.01 | 11.01
17.01 | 13.01
1




15/30 | Kpemuwii u ero Kpemuuii, crpoenue ero atoma u | Xapaxmepuzosams CTpOCHUE aTOMOB U Ilo3naBaTe/ibHBIE: CO3/IaBAThH 19.01 | 18.01
COEIMHEHUS cBoiictBa. KpemHmii B mpupoze. | kpucramios, pusnueckue 1 XUMHUYECKUE 00001IeH s, yCTaHaBJIMBATh
Cumauuapl  w cunad.  Okcunz | cBoiicTBa, MOMy4eHUE U TPUMEHEHHE AHAJIOTHH, JENaTh  BBIBOABI.
kpemuusA(IV). KpemuueBast kucnora | KpeMHHS [TpoBoauTH HabmroIeHue,
u e€ comu. Yemanasnueams npuuMHHO-CIIEICTBEHHBIE CTPYKTYpHPOBATH HHPOPMAITHIO
JdemoncTpauun CBSI3U MEXILy CTPOCHHEM aToMa, BUIOM PeryasituBHbIe: GOpMyIHpOBa
Komnekug «O0pasipl | XUMUYECKOM CBSI3U, TUIIOM Tb [elb YpOKa U CTaBUTH
MPUPOAHBIX COCTMHEHNIH KPEMHUS KPHCTAITMYECKON PELIETKA KPEMHHSI U €T0 3aJlauM, HEOOXOIUMBIE I €€
KOJIHCKHI/ISI CTCKJIa, KCEpaMHUKHU, (1)I/I3I/I‘IGCKI/IMI/I M XUMUYECKHUMH CBOMCTBaAMU JOCTUKCHUA, IJIaHUPOBATh
IeMEHTa 1 H3):[e.]]PII7[ U3 HUX Buvinoaname PacyYCThI 10 XUMHUYCCKUM CBORO JACATCIbHOCTD u
JlabopaTopHblii onbIT 36. | hopMyaM ¥ ypaBHEHUSM PEaKIIUH, MPOTHO3UPOBATH ee
[Iponyckanue  yriaeKucioro Tas3a | MPOTEKAIOIIMX C Y4acTHEM KPEMHUS U ero PE3YIIbTATHI; paboraTb B
Yyepe3 pacTBOp CHIIMKAaTa HATpHUs COeIMHeHNH COOTBETCTBHH C MPEJIOKESHHBIM
Xapaxmepuzosams coctaB, pu3nIecKue u aNTOPUTMOM,  CBEPSITh  CBOU
XUMHYECKUE CBOWCTBA, ITOYICHUE U JIEHCTBHSI C LIENBIO
NpUMEHEHHE COSJIMHEHNH KPEMHHS KoMmmyHukaTuBHBIE: CTPOUTH
Cpasnusams TUOKCUIBI YTIIEPOAa U pedeBble  BBICKa3bIBaHUS B
KpEMHHUS YCTHOU thopme, CTPOUTH
Onucvieams BaKHEUIITNE TUTTBI TPUPOTHBIX 3¢ PEKTUBHOE B3aNMOJICHCTBHUE
COEMHEHNN KPEMHHUS KaK OCHOBHOTO C OIHOKJIACCHUKAaMH, BBIPAXaTh
3JeMeHTa JInTochephl M apryMeHTHPOBaTh  CBOIO
16/31 | CunukaTtHast IIponsBoncTBO cTekia W LEMEHTa. | Xapakmepu3oeams CUINKATHYIO TOYKY 3pCHHA 24.01 | 20.01
MPOMBIIUICHHOCTh IIponykius CUJIMKATHOW | MPOMBILUIEHHOCTh U €€ OCHOBHYIO JInanocrHbie: GopMHUpOBaHHE
MPOMBIIIEHHOCTH ONTHUYECKOE | MPOMYKIIHIO YMCHHS  YNPaBIATH  CBOCH
BOJIOKHO, Kepamuka, dapdop, dasHe. | Yemarnasiusams ananornu Mexy TI03HABATEIBHOM
OnTryeckoe BOIOKHO. Pa3IMYHBIMU OTPACISIMUA CUJIMKATHON ACATCIIBHOCTBIO,
JdemoHcTpanun NIPOMBILUIEHHOCTH (hopMupoBaHMEe  MPABHIBHOIO
Konnekuss npomykuuy CHIMKATHOR oOpallleHdss C BEIIECTBAMH B
HPOMBILITEHHOCTH. XAMHYECKOH J1labopaTopuu |
BuneodparmenTs u crlaiabl OpITY
«I[Ipon3BOACTBO CTEKIIA U TIEMEHTA .
17/32 | Tlonyuyenue Hemeramnet B mpupope. | Onucsiéams HaXOXKICHUE HEMETAIIIIOB B Io3naBarenbHble: ncmons3oBa | 26.01 | 25.01
HEMETaJIOB OpaknuoHHasl TEpPeroHKa JKUIKOTo | MPHUpOJe Th 3HAKOBOE MOJEINPOBAHNE,

BO3[yXa KaK CIoco0 TONXy4YeHus
KHCIIOpoJa, a3ora, aproHa.
[lomyuenne  docdopa, KpemHUS,
XJIOpa, HoAa. DJIEKTPOIN3 PACTBOPOB.
JdemoHcTpanun

Komnekus «IIpupoausie

COCAMHCHU I HEMCTAJIJIOB)) .

Xapakxmepuzosams QpaKIMOHHYIO
MEPErOHKY JKUAKOT0 BO3AyXa Kak
COBOKYITHOCTb (PU3NYECKHX HPOLIECCOB
Apaymenmuposams OTHECEHUE TIPOLIECCOB
MOJTy4€HHs aKTUBHBIX HEMETAJUIOB K
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIM
poleccam

OCYIIECTBIIST

KITaCCH(HKAIIHIO,
0000111eH S, yCTaHaBIMBaTh
aHAJIOTMH, JelaTh  BBIBOIBL,
CTPYKTYPHPOBATH HHPOPMAIIHIO
PeryasituBHbIE: OpMYyTHPOBA
Th 1elb YpOKa U CTaBUTh

CpaBHEHHE,
CO3/1aBaTh




BuneopparmenTsl u CITaiJIbI 3aJlay, HEOOXOMUMBIC JUIS €€
«DpakIoHHas TEPEroHKa KHUIKOTO JIOCTUKCHUS, TJIAHUPOBATh
BO3/TyXa» CBOHO JIeSATEILHOCTh u
BuneodparmenTs u CITal b1 MPOrHO3UPOBATh ec
«[Tonydenue BOIOpOJa, KHCIOPOJA U pe3yabTaThl; paborathb B
raJoreHoB ANEKTPOTUTHYCCKUM COOTBETCTBHH C TIPEIJIOKECHHBIM
CII0COO0M. aNTOPUTMOM,  CBEPSITh  CBOU
17/33 | Ionyyenue [Nony4eHnue cepHOi KUCIOTHL: | Xapakmepu3oams XUMHU3M, CBIPHE , JCACTBUSI C LEIBIO 31.01 | 27.01
Ba)KHEHIITNX CBIPbE, XHMMH3M, TEXHOJOTMYECKas | anmapaTypy U Hay4HbBIC IPUHIIMITBI KoMMyHHKaTHBHBIE: CTPOUTH
XUMHYECKUX CXeMa, METOJ  KHIIAIIEro  CJI0s, | MPOU3BOJICTBA CEPHOM KHCIIOTHI peueBble  BBICKAa3bIBaHUS B
COEAMHEHUI TIPUHIMIIBI TeroooMmena, | Cpasnusamsv IPOU3BOACTBO CEPHOM YCTHOH (opme, BECTH AUATIOT U
HEMETAJLIOB MIPOTUBOTOKA M MUPKYJIAIMK. OneyM. | KHCIOTHI U aMMHaKa Y4acTBOBAaTh B JIUCKYCCHH IS
[Ipou3BoacTBO  aMMHaka:  ChIPhE, BBISIBJICHUST ~ pPa3HbIX  TOYEK
XUMH3M, TEXHOJIOTHYECKas CXeMa. 3peHHs] Ha pPacCMaTPUBAEMYIO
JleMoHCcTpauuu uH(OpMAIMIO, BBIpaXaTh H
Monenu arnmapaToB JUTSE apryMEHTHUPOBATh CBOIO TOUKY
MIPOM3BOICTBA CEPHOM KHCIIOTHI. 3peHHS
Mojieb KHTISIIEro CI0s. JlnunocTHbIe: POopMHUPOBAHUE
Mojienb KOJIOHHBI CHHTE3a aMMHaKa. JI0OPOCOBECTHOI'O OTHOIICHHUS K
BuneodparmenTsl u clanbl YYEHUIO W YMEHUS YIpPaBIATh
«ITpou3BOACTBO CEPHON KHUCIIOTHD». cBOEi MO3HaBaTebHOU
BuneodparmenTsl u clanbl JEATENBHOCTBIO
«[Ipon3BOACTBO aMMHUAKay.
Komnekmus «CrIps€ ISl TTONTYICHUS
CEPHOM KHUCIOTHI.
18/34 | O6o06IeHMe u | Ypok-ynpaxkHenue ¢ ucnonb3oBanueM | [IpoBomuth OLIEHKY COOCTBEHHBIX 02.02 | 01.02
CHCTeMaTH3aIus CaMOCTOSITEIbHOI pabotst Mo | MOCTHMKEHUU B YCBOSHUH TEMBI
3HAaHWWA TI0 TeMe | BBHIOJHEHHWIO TIPOBEPOUYHBIX TecToB, | KoppekrupoBath cBOH 3HAHU B
«Hemeramnsl 1 ux | 3aaHul U yIpakHEHUH COOTBETCTBHH C TUIAHUPYEMBIM PE3yIbTaTOM
COCIIMTHEHUSD) [lomyuaTes xuMHYECKyr0 WHGOPMAIUIO U3
WucTpykTask 1o Pa3INMYHBIX HCTOYHUKOB
Tb [IpencraBmsate  wHGOpMAnUi0 TIO  TeMe
«Hemeramnmer»y B Bume Tabnmi, cxem,
OIOPHBIX KOHCIIEKTOB, B TOM UHCIIE H C
npumenenrem KT
19/35 | KoutposnbHast pabora Ne 2 o Teme «HeMeTamuisl 1 X COeAMHEHUS 07.02 | 03.02
1/36 OOmmas IMonoxenne  MeraiuioB B | Ob6vAcHAmMb, YTO TAKOE METAJIbI IMo3naBareabHbIe: Hcoiabp3oBa | 09.02 | 08.02
XapaKTepPUCTHKA [epronnueckoii cucreMe | Xapaxmepuzoeams XUMAYECKHE HIIEMEHTBI- Th 3HAaKOBOE, AaHAJIOrOBOE H




METaJIJIOB XHMHYECKUX  d3JieMeHToB 1. . | Mertamisl mo ux nomoxeHuto B [ICXD ¢u3nyeckoe  MOJCTUPOBAHUC;
MeHnpneneeBa, CTpoeHME UX aTOMOB U | [IpocHo3uposamsb CBOWCTBA METAJIOB 110 OCYUIICCTBIISITh KAYECTBEHHOE U
KpucTauioB. Meramnuyeckas cBsi3b U | monoxkenuto B [ICXD KOJIMYECTBEHHOE OMHUCaHHue
MeTajn4yeckas KpUCTalueckas | Yemanagnueams NpUUAHHO-CIEACTBEHHbBIE KOMITOHEHTOB o0beKTa,
peumétka.  DU3MUYECKUE  CBOMCTBA | CBS3M MEXIY CTPOSHHUEM aToMa, BUIAOM OCYIIECTBIIATD CpaBHEHMUE,
METaJJIOB; 3JIEKTPO- 1 | XUMUYECKOUN CBSI3U M THIIOM yCTaHaBIUBATh aHAJIOTUH,
TEMJIONPOBOIHOCTb, OTpaXkaroliasi | KpUCTaJIIMYECKON PELIETKN Y METAJJIOB — KJIACCHU(UIIMPOBATD, JIeNaTh
CIIOCOOHOCTb, IJIACTUYHOCTD. | MPOCTHIX BEIIECTB M UX COCTUHCHUI BBIBO/IBI, MOJIy4aTh
CruiaBbl UEpHBIC U 1IBETHEIE. UH(OPMAIUI0 U3  Pa3JIMYHBIX
2/37 | Xumunueckue Meramibl KaKk  BOCCTaHOBHUTEHH. | OObscHsImMb, YTO TAKOE PSiJI AKTUBHOCTH HCTOYHUKOB u(14.02 | 10.02
CBOMCTBA METAIOB | DIEKTPOXUMUICCKUI pan | METaIIOB CTPYKTYpHUPOBATh €€
HanpsiKEHU M. B3aumoneiicteue | Ilpumenams €ro st XapakTepUCTUKU PeryasituBubie: hopmynuposa
METAJIJIOB C HEMETANIAMU, OKCUJIAMH, | XMMHUYECKUX CBOMCTB MPOCTHIX BEILIECTB — Tb IL€Ib YpOKa U CTaBUTH
KUCJIIOTaMU, COJISIMH. | METAJIJIOB 3a7a4M, HEOOXOIUMBIE IS €€
AJTIOMUHOTEPMUS. Ob606wame cUCTEMY XUMUIECKUX CBOHCTB JOCTHXKECHUS, IUIAHUPOBATh
JdemoHcTpanuu METAJJIOB KaK BOCCTAHOBUTEIILHBIE CBOIO ACATCIIBHOCTD u
BzaumoneiictBue HaTpusi, JUTUA U | CBOMCTBa MIPOrHO3UPOBATH ee
KaJIbIIUS C BOJOM. Cocmagnsims MONEKYISIPHBIE YPaBHEHUS PE3yJIbTATHI, paborath B
TI'openue HaTpud, MarHus 1 >keie3a B | peakiuil, XapakTepU3yroIUX XUMUYECKUE COOTBCTCTBUH C NPCATIOKCHHBIM
KHUCIIOPOJIE. CBOICTBA METAJJIOB B CBETE YUCHUS 00 AJITOPUTMOM, ~ CBCPATH  CBOM
Bcnbinika TepMUTHON CMeECH. OKHCJIIUTEIBHO-BOCCTAHOBUTEIbHBIX JEUCTBUSA C LENBIO
BzaumoneiictBue cMmecu MOPONIKOB | mpoiieccax, a peakiuu ¢ y4acTHEM KoMMyHHKATHBHbBIE: CTPOUTH
CEpBI U JKeIe3a, [IUHKA U CEPHI. 3JIEKTPOJIUTOB IIPENCTABIATEH TAKXKE U B pCyCBbIC  BBICKA3bIBAHHSA B
BzaumonericrBue AITIOMUHUS C | noHHoM BuE YCTHOM (opme, CTPOHTH
KHCIOTaMH, MIEI0YaMH 1 BOJOM. Habniwooams u onucvieams peaknu MEKITy 3 dexTHBHOE B3aMMOJENCTBHE
BzaumoneiicTBre Xene3a U MeAu C | BEIIeCTBaMHU C OJHOKJIACCHUKaMH, BbIpAXKATh
XJIOPOM. U  apryMEHTHpPOBaTh  CBOIO
BzaumoneiicTBue Meau c TOYKY 3pCHMA
KOHLIEHTPHPOBAHHON CepHOM JIuunoctHubie: DopmupoBaHue
KHCIOTOM W  a30THOH  KHCIIOTOH YMCHUSL  YNPABISATh  CBOCH
(pa36aBieHHOI u M03HABATEIbHOU
KOHIICHTPUPOBAHHOM ). JEATCIIBHOCTBIO,
JlaGopaTopHbIii onbIT 37. opmupoBanme Hay4qHOTO
BzaumoneiicTBue Kenesa c MHPOBO33PCHUA
pactBopom cyibdata meau (11)
3- O6mmas O6mmas xapakrepuctuka | O0vsacHAmMb STUMOIOTHIO Ha3BaHWUS TPYIIITBI IMo3HaBareabHbIE: Hcnoas30Ba | 16.02 | 15.02
4/38- | xapaxrepucruka sneMeHTOB [A-rpynnbl OKCHIIBI U | «IUEIOYHBIE METAJUIbIY Tb 3HaKoBOE MozenupoBanue, | 21.02 | 17 .02
39 3JIEeMEHTOB [A- THUAPOKCUIBI IIETOYHBIX METalioB, | [asame OOIIYIO XapaKTEPUCTHKY OCYUIECTBIISITh CpaBHEHHUE,
CPYIIIbI HuX MOJIy4€HHE, CBOMCTBA, | IMICIOYHBIX METAJIJIOB 10 MX IOJIOXKEHHIO B KITaCCH(UKAIIHIO, C03/1aBaTh
npuMmeHeHne.  Baxneiimme comu | [ICX3 0000111eH S, yYCTaHAaBIMBAThb




LIETOYHBIX METAJIOB, UX 3HAUYEHUE B
JKUBOM M HEXUBOM IIpUPOAE U B
YKU3HHU YETOBEKa.

JdeMoncTpanmnsa Okpacka MIaMeHU
COEJIMHEHUSMU IIETOYHBIX METAJIJIOB

Xapaxmepuzosams cTpoeHUe, GPUINICCKHE
U XUMUYECKHE CBOWCTBA IICIOYHBIX
METAJJIOB B CBETE O0IET0, 0COOEHHOTO U
€IMHUYHOTO

Ilpeockaszvisams Qusnueckue u
XUMHYECKUE CBONCTBA OKCUIIOB U
TUAPOKCHUIOB IIEIIOYHBIX METAJJIOB Ha
OCHOBE MX COCTaBa M CTPOCHHUS

U n0OmeepaIcoams MPOTHO3BI YPABHEHUSIMU
COOTBETCTBYIOIUX PEAKIIUIA

1Ipo6ooums pacdeTsl 0 XUMHUUECKUM
(hopMysaM ¥ YpaBHEHUSM PEaKIIUH,
MPOTEKAIOIINUX C YUACTHEM IICTOYHBIX
METAaJIJI0B U UX COCIMHEHUN

5/40 | O6mas Ob6mas xapaktepuctuka | O0vsacHAmMb STUMOIOTHIO Ha3BAHUS TPYIIIHI
XapakTepUCTUKa anemeHToB IIA-rpynmsl OKCHABI ¥ | «IIETOYHO3EMENbHBIE METAILTBDY
anemeHToB IIA- TUIPOKCUIBI HIEJTOYHO3eMENBHBIX | /lasamb OONIYIO XapaKTEPUCTHKY
TPYIIIBI METaJUIOB, WX TONyYeHHUE, CBOMCTBa, | 31eMeHTOB IIA-rpymnmbl O UX MOIOXKEHHUIO

npumeHnenne.  Baxueiimme comu | B [ICXD

IIEJIOYHO3EMENIBHBIX METAIOB, WX | Xapaxmepuzosamw cTpoeHue, Gpusndeckue

3HAQYEHWE B JKUBOM M HEXUBOH | MU XMMHYECKHE CBOMCTBA

IpUpPOAE M B OKU3HU YEJIOBEKA. | IEIOYHO3EMENIbHBIX METAJLUIOB B CBETE

Kapbonatet w  rHApokapOOHATHI | 00IIEro, 0COOCHHOT'O U CAMHUIHOTO

KaJbLus. IIpeockazvieams GU3NIECKHUE U

JdemoncTpauun Oxkpacka IJIaMEHHM | XMMHUYECKHE CBOWCTBA OKCHIOB U

COEIMHEHUSMH IIEIOYHO3EMENbHBIX | THAPOKCHIOB 3meMeHToB IIA-Tpynns! Ha

MeTasuioB. ['alieHne u3BecT BOAOH OCHOBE HX COCTaBa U CTPOCHUS

JlabopaTopHbIii onbIT 38. | U noomeepscoams MPOTHO3BI yPABHEHUSIMH

ITonydyeHnue u3BECTKOBOW BOABI U | COOTBETCTBYIOIIMX PEAKIIMI

OIIBITHI C HEH 1Ipo6o0ums pacuersl 0 XMMUYECKHM
(dopMmynam 1 ypaBHEHUSIM peakLui,
MIPOTEKAOLINX C yJacTUEM
1eJI04YH03eMEIbHBIX METAJIIOB U UX
COEIMHEHUN

6/41 | YKectkocTh BOJBI U XKécrkocte Boapl: BpeMeHHasi | O0bACHAMb TIOHATUE GKECTKOCTb BOIBI»

CIIOCOOBI ee
yCTpaHEHHUS

u nocrosiHHas. CriocoObl ycTpaHeHus
BpeMeHHOM >kécTtkocTH. CrocoObl
YCTpaHEHHS TOCTOSIHHOW XKECTKOCTH.
WNonurtel.

Jdemoncrpannu [lonydenne

Pa3znuuame BpeMEHHYIO M TOCTOSIHHYIO
KECTKOCTB BOJIBI

Ilpednacams criocoObl yCTpaHEHUS
KECTKOCTH BOJIBI

Ilposodums, Habarooams u

aHAJOTUU, JINIaTh  BBIBOJIBI,
CTPYKTYPHPOBaTh HH(POPMAITUIO
PeryasituBHbIe: popMynmpoBa
Th 1€Mb YpPOKa M CTaBUTh
3a]aud, HEOOXOIMMBIE Ui ee
JIOCTHKCHUS, MJIAHUPOBATh
CBOIO JIeATEIbHOCTh u
MIPOrHO3UPOBAThH ee
PE3YIIbTATHI; paborathb B
COOTBETCTBHH C TIPEIJIOKECHHBIM
aJrOpUTMOM,  CBEPSITh  CBOU
JEUCTBUS C LIENBIO
KoMMyHMKaTHBHBIE: CTPOUTH
peueBbIC  BBICKA3bIBAHUS B
YCTHO# (hopMe, BECTH JHAIOr U
y4acTBOBAaTh B JUCKYCCHH LIS
BBISIBJICHHST ~ pPa3HbIX  TOYEK
3peHHs] Ha pPacCMaTPHUBAEMYIO
WHPOpPMAIMIO, BBIpAXaTh H
apTyMEHTHUPOBATh CBOIO TOUYKY
3peHws

JlnunocTHBIE: popMHUpOBaHHE
JIOOPOCOBECTHOTO OTHOIIIECHUS K
YYEHUI0O W YMEHHS YIPaBIATh
cBOEH MT03HABATENbHON
JIeSITENTFHOCTHIO

28.02

22.02

02.03

01.03




JKECTKOH BOABI  B3aMMOJCHCTBHEM | Onucviéams XUMUUECKHI 3KCTIEPUMEHT C
YIJIEKUCIIOTO Ta3a M W3BECTKOBOH | cobironenuem mpasui Th
BOJBI. Ycrpanenue BPEMEHHOU
JKECTKOCTH BOJBI  KHITSTYCHHEM H
NO0aBICHUEM COIBL. Y CTpaHEHHE
MOCTOSIHHOM J)KECTKOCTH BOJIbI
nobamieHueM coapl. MoOHUTBI U
TIPUHIIMIIT ux JICUCTBUS
(BuneogpparmMeHT)
7142 ANTIOMUHHAI U €r0 CoenuHeHUST aMIOMUHHUS B | Xapaxmepuzoeams aFOMUHHIN 110 €r0 ITo3naBareyabHBIE: HUcnonb3oBa | 09.03 | 10.03
COeIUHEHUS npupone. XUMHYECKHE CBOICTBa | momoxkeHuro B [ICXD Th 3HAKOBOE MOJIEIINPOBAHHUE,
amomunust. OcobeHHOCTH okcuaa u | Onucwisams cTpoeHue, Gusndeckue u OCYILIECTBIISTh CpaBHEHUE,
TUAPOKCUIA ATIOMUHUS KaK | XMMHYECKHE CBOIICTBA aIIOMUHUS, KJaccupUKaIHIo, CO3/1aBaTh
aM(pOTEepHBIX COEAMHEHUH. | MOATBEpKaas X COOTBETCTBYIOIINMU 000011IeHH S, yCTaHaBINBaTh
Baxneitmue CoMH AJIOMUHMS | yPaBHEHHSMH PEaKIHii aHAJIOTUW, JIeNaTh  BBIBOJHI,
(x7opun, cynbdar). ObvscHAmMb TBOWCTBEHHBIN XapakTep CTPYKTYpHUPOBATH HHPOPMAIIHIO
JdeMoHcTpauunu XUMHAYECKUX CBOWCTB OKCHJIA ¥ THIPOKCH]IA PeryasituBHbIe: OpMyIHpOBa
Komnekiuss mpupogHBIX COENMHEHUH | alOMUHUS Th TIEIb ypOKa W CTaBUTHh
ATFOMUHHSL. Koukpemusuposams 3MEKTPOTUTHIECKOE 3a/laun, HEOOXOIWUMBIE I €€
Buneodparments! u cnaiinsl «OKcua | momydeHre METaIJIOB Ha TPUMeEpe JIOCTHIKEHUS, TJTaHUPOBAThH
ATIOMHUHHS U €r0 MOTU(UKAIIAN. MTPOU3BOJICTBA ATIOMHIHHUS CBOIO JIesITENbHOCTD u
ITonyuenue amporeproro | Yemanasnuseams 3aBUCHMOCTE 00J1aCTEH MPOTHO3UPOBAThH ee
THAPOKCHIA ATIOMIHHASA U | mpuMeHeHUs aTIOMUHHUS U €T0 CIUIaBOB OT pE3yIBTATHI; pabortath B
HCCIIEIOBAHNE ETO CBOMCTB. CBOWCTB ATHX BEIIECTB COOTBETCTBHH C MIPEIIOKEHHBIM
1Ipoodums pacdeTsl M0 XUMHUIECKIM aJTOpPUTMOM, CBEPSITH  CBOU
(hopMynam u ypaBHEHUSIM peaKIIn, JIEUCTBUA C LIENBIO
MIPOTEKAIOMINX C y9acTueM amfoMuHusA 1 ero | KoMMyHuKkaTUBHBIE: CTPOUTH
COEIIMTHEHU pedeBble  BBICKAa3bIBAHUS B
8- Keneso u ero OcobeHHOCTH cTpoeHus | Xapaxmepuszoeams MOIOXKEHHUE JKeIe3a B yCTHO# (opme, BecTu auasor u | 14.03 | 15.03
9/43- | coenuHeHuUs atoma »xenesa. JKenezo B mpupoze. | IICXD u ocobeHHOCTH CTPOEHHS €ro aToMa y4acTBOBaTh B JHCKyccuu And | 21.03 [ 05,04
44 Baxmneitmme pymer xenesa. Oxcunbl | Onucebieams cTpoeHUe, (GU3UUECKUE H BBIIBJICHUS  pPa3HbIX  TOYEK

n  ruapokeuasl  oxenesa(ll) wm

xkemne3a(Ill). Comm  xemeza(Il) u
xene3a(Ill). OOnapyxeHrne HOHOB
KaTHOHOB  Kele3a B PacTBOPE.
3HaueHNe COeAUHEHNH Kele3a.
JlaGopaTopHble onbIThI 39.
[omyuenune ruapokcunos xemnesa (II)
u (1II)

40. KauecTBeHHBIE peaKUUU Ha

XHMMHYECKHE CBOMCTBA JKeye3a,
MOATBEPKIast KX COOTBETCTBYIOIINMH
YpaBHEHUSIMU PEAKLIUI

O6vscHAMb HATAYKE IBYX TE€HETHYECKUX
pAnoB coenmHenuii xenesa Fe”* u Fe**
Yemanaenueame 3aBucuMocThb obnacreit
HPUMEHEHHsI XKejle3a U ero CIIaBoB OT
CBOMCTB THX BEILECTB

Ilposodums, Habrrodamo u

3peHHsl Ha paccMaTPUBAEMYIO
uH(OpMAINIo, BHIpAXaTb W
apryMEHTHPOBATh CBOIO TOUYKY
3peHust

JlmunocTHbIe: popMHUpOBaHHE
JIOOPOCOBECTHOT'O OTHOIICHUS K
VY4EHUI0O W YMEHUS YIPaBISATh
cBOEH MMO3HABATEIHLHON
JIESITEILHOCTEIO




KAaTHOHBKI XCJI€3a

ONnUCHIBANb XUMUYIECKUN SKCIICPHUMEHT C
cobmoaenuem npasui Th

I1Iposooums pacyeTsl 0 XUMHUYECKUM
(dbopMynam u ypaBHEHUSIM PEaKIIni,
HPOTEKAIOIINX C YYaCTHEM JKele3a U ero
COEIMHEHUH

10/45 | Kopposus MeTasioB Koppozust  xumuueckas u | OOwbsicHsmb MOHATHE «KKOPPO3US» 04.04 | 07.04
U CIOCOOBI 3alIUTHl | JEKTPOXUMHUYECKASL. 3ammTa | Paziuyams XUMUYECKYIO U
orT Hee. THCTpyKTaXX | METaJJIOB OT KOPPO3UH. 3JEKTPOXUMHUUECKYIO KOPPO3HUIO
no Th Jdemoncrpannu Komnexrus Hnnocmpuposeams ipuMepaMu OHSITHS
«XUMUYECKHE UCTOYHMKH  TOKa» | «KOPPO3UN», «KXUMHUYECKAs KOPPO3US ,
PE3YIBTATHI JUTUTEIBHOTO | <«QJIEKTPOXUMHUYECKAs KOPPO3HUSD)
JKCIIEpUMEHTa o M3y4eHHIo | Xapaxkmepu3zoeams CTIOCOOBI 3aIIUTHI
KOppPO3UH  CTallbHBIX M3/ B | METaJUIOB OT KOPPO3UH
3aBHUCHMOCTH OT YCIOBHH MPOIECCOB
11- Merainsl B Mertauiel B IpUpoOie: B CBOOOTHOM Knaccugpuyuposams HopMbl IPUPOTHBIX 06.04 | 12.04
12/ npupoze. [louarue o | Buzae u B Bujie coenuHeHui. [lonsitue | coeMHEHn MeTaioB 11.04 | 14.04
46- METaJUTypTyn o Metayuryprun. YépHas u 1iBeTHAs Xapaxmepu3zoeamp 00IIHE CTIOCOOBI
47 metautyprus. [lnpomeramtyprus, MIOJIy4EHUsI METAJIOB
THAPOMETAILTYPTrHs, Koukpemusuposams criocoObI IOTYIEHHUS
3MeKTpoMeTaITyprus. JloMeHHBII METaJUIOB IPUMEPaMHU 1 yPaBHEHUSAMHU
nporecc. [lepepaboTka uyryHa B PEaKIHii ¢ COCTaBICHUEM DIIEKTPOHHOTO
CTaJb. DJIEKTPOIIN3 PACILIABOB. Oamanca
13/48 | O6obmieHME Ypok-yrpaxkHeHue ¢ Hcmonb3oBanueM | [IpoBomuTs OIICHKY coocrBeHHbiX | Ilo3HaBareabHbIE: Hcmoias3oBa | 13.04 | 19.04
3HAaHHWA TI0 TeMe | CaMOCTOSTENbHOM pabotst Mo | MOCTHMKEHUN B YCBOSHUH TEMBI Th 3HAKOBOE MOJEINPOBAHNE,
«MeTaisn BBITIOJTHEHHIO TPOBEPOYHBIX TecToB, | KoppekTtupoBaTh cBOH 3HAHU B | OCYIIECTBIATH CpaBHEHHUE,
3alaHul U yIIpaKHEHUH COOTBETCTBHH C TUIAHUPYEMBIM PE3yIbTaTOM | KIacCH(HUKAIIHIO, CO3/1aBaTh
[lomyuaTes xuMmudeckyro uHpopMamuioo wu3 | 00o0meHwms, yCTaHaBINBaTh
Pa3IMYHBIX HCTOYHUKOB aHAJOTUH, [IeNaTh  BBIBOIBL,

[IpencraBmsate  wHGOpMAIUi0 TIO  TeMe
«Mertannsl» B BHUE TaOIHI], CXEM, OITOPHBIX
KOHCTIEKTOB, B TOM YHCJIE€ U C MPUMEHEHHEM
HUKT

CTPYKTYPHPOBATh HHPOPMALIHIO
PeryasituBHble: popMyarpoBa
Th LEIb YPOKa M CTaBUTh
3aaun, HEOOXOOUMBbIE Ui ee
JOCTHKEHUS, IIJJAHUPOBATh
CBOIO JESITENbHOCTh U
MPOTHO3HUPOBATh ee
Pe3yJIbTaThI; paboTatb B
COOTBETCTBHH C MPEIOKECHHBIM
AIrOPUTMOM,  CBEPSITH  CBOU
JICHCTBHSI C LENIBIO




KoMMyHHKATHBHbBIE: CTPOHTD
peyeBble  BBICKA3bIBAHUS B
YCTHO# (hopMe, BECTH JHAJIOT U
y4acTBOBATh B JMCKYCCHHU JUIS
BBISIBIICHHS ~ pasHbIX  TOYEK
3peHusi Ha paccMaTpHBAEMYIO
uH(OpMAIIUIO, BBIpAXaTh W
aApryMEHTHPOBATh CBOIO TOYKY
3peHHSI

JlnunocTHbIe: popMHUPOBAHUE
JIOOPOCOBECTHOI'O OTHOIICHHUS K
VUEHHIO W YMEHWs YIIPaBIIATH

cBOEl MO3HAaBaTEJIbHOU
JIESITEIIbHOCTBIO
14/49 | KontponbHast padora Ne 3 o Teme «MeTtauibi» 18.04 | 21.04
JlaGopaTopHblii NpakTUKYM (7 )
1/50 | Ipakruueckas CBoiicTBa KHCIIOT, OCHOBAaHHUMH, Ymems obpammarsces ¢ 1a00paTOPHEIM Ilo3HaBarejbHbIe: camocTosaTe | 13.10 | 14.10
pabota Ne 1 OKCHUJIOB U COJIEH B CBETE TEOPUU 000pyI0BaHNEM M HaTrpeBaTEIbHBIMHU JIBHO MPOBOJUTH
Pemenue BHCKTPOHI/ITI/I‘ICCKOI‘/'I Jucconuanuu nu HpI/I60paMI/I B COOTBETCTBUU C NIpaBHUJIaMU Ha6J'I}OJIGHI/I51,_I/ICHOHI)3OBaTI)
9KCIIEPUMEHTANIBHBI | MPENCTaBICHUN 00 OKUCIHTEIHHO- TEXHUKH 0€30MaCHOCTH 3HaKOBO-CUMBOJIMYECKHE
X 3a71a4 110 TeMe BOCCTaHOBHUTENBHBIX PEAKIUIX Habniwooams u onucvieams cBOMCTBA CpencTBa JUIsl pACKPBITHS
«ONeKTponuTAYECcKa 3JIEKTPOIUTOB CYIITHOCTH TIPOIIECCOB,
ST TUCCOTTHATIHSDY Dopmynuposams BHIBOABI IO PE3yIbTaTaM yCTaHaBIMBAaTh aHAJIOTHH,
Huctpykrax no Th MIPOBEJIEHHOT 0 DKCIIEPUMEHTA (hopMyITHPOBATH BEIBOIBI
2/51 | Ilpakrtuyeckas ConsHas KUCIIOTa KaK CHIIBHBIN Ymemwb oOpamatscs ¢ 1abopaToOpHBIM PeryiasiTuBHBIE: MIIaHUPOBATH 15.11 | 16.11
pabora Ne 2. AJICKTPONHT. THITHIHBIC PEaKITHN 000pyI0OBaHNEM W HarpeBaTEIbHBIMHU CBOIO JCATCIIBHOCTD U

N3yuyenue cBOKUCTB
COJISTHOM KHCTIOTBI
Nucrpykrax no Th

KHCJIOT, XapaKTepHBbIE IS COSTHOM
KHCTIOTBI: B3aMOJCHCTBHE C
MeTaJlJIaMH, OCHOBHBIMH H
aM(OTEPHBIMH OKCHIaMH,
OCHOBaHUSMH U aM(OTEPHBIMH
THUAPOKCHIAMH, COJISTMH.
KadectBenHas peakuust Ha XJIOPHI-
WOH

PUOOPaMHU B COOTBETCTBHH C MPABUIIAMU
Tb

Habarooams cBONCTBA ICKTPOIIUTOB U
MPOUCXOASAIIMX C HUMHU SIBJICHUI
Habniodams u onucvieams peaxiim ¢
Y4aCTHUEM DJICKTPOIUTOR

Dopmynuposeamsv BBIBOJIBI IO PE3yNIbTaTaM
MPOBEICHHOTO YKCTIIEPUMEHTA

IPOTHO3HUPOBATH €€
PE3yJIbTaThl, BBITOIHATD
3aJjaHuUs 110 ONPENEICHHOMY
ANropuTMYy, CPaBHUBAThH
PE3YNIBTATHI C ITATIOHOM, IIPH
HEOOXOMMOCTH
KOPPEKTUPOBATh OLIMOKH ,
CaMOCTOSITENBbHO 0POPMIIATE
OTYET

KoMMyHHKATHBHBIE: CTPOUTD
pedeBble BHICKa3bIBAHUS B
YCTHOH ¥ MMUCEMEHHOH (opme;
paboraThb B rpymnme s
JIOCTUKEHUS LENIN; CTPOUTH




3¢ deKTUBHOE B3auMOAeHCTBIE
C Y4UTeNeM U
OJTHOKJIACCHUKaMH
JlnuHocTHBIE: HOpMHUPOBAHUE
MI03HABATEIBHOIO HHTEpeca K

HU3YUYEHUTO XUMHH,
(dhopmupoBaHue YMEHHUS
TpaMOTHOrO  oOpamieHust ¢
BEILECTBAMU B OBITY u

XUMHYEcKo 1abopaTopun

3/52 | Ilpakrudeckas CepHas KHCIIOTa KaK CUITBHBINA Ymemw oOpaimathcs ¢ 1a00paTOPHBIM
pabota Ne 3. 3JEKTPOIUT. TUITHYHBIE peaKIUU 000pyI0BaHNEM U HarpeBaTEIbHBIMHU
N3yuyenue cBOWCTB KHUCJIOT, XapaKTepHbIE I nprbopaMu B COOTBETCTBUU C MIPaBUIaAMHU
CEpPHOU KUCIIOTHI pa30aBJICHHOM CEPHOM KUCIIOTHI: Th
Nucrpykraxk no Th | B3aumozneicTBue ¢ MeTaIaMH, Habniooams cBOWCTBA AJIEKTPOIINTOB U

OCHOBHBIMH U an)OTepHI)IMI/I IMPOUCXOAAIUX C HUMHA SIBJICHUI
OKCHJIaMH, OCHOBAHHUSMH H Habniooams u onucvieams peakuu ¢
aM(OTEPHBIMH THIAPOKCHIAMH, YYaCTHUEM DJIEKTPOJIUTOB

coisimu. KadecTBeHHas peaxius Ha Dopmynuposams BHIBOABI 110 PE3yIbTaTaM
cynb(haT-uoH IPOBEJICHHOI'0 HKCIIEPUMEHTA

4/53 | Ipakruueckas [Monyuenue, cobupaHue u Tonyuams, cobupams u
pabota Ne 4. pacno3HaBaHue aMmmuaka. M3ydenue | pacnosnasams aMmmMuak
Ionyuenue pacTBOPUMOCTH aMMMaKa B BOJE U Ymems obpamatbes ¢ 1a60paTOpHBIM
aMMMaKa i XapaKTepUCTUKA OCHOBHBIX CBOMCTB | 00OpylOBaHUEM U HarpeBaTelbHBIMU
U3y4YEHHE €ro ruapara ammuaka. Kauecrsennas puOOpaMu B COOTBETCTBUH C MPaBUIIAMHU
CBOMCTB peakiys Ha KaTUOH aMMOHHUS Tb
Nucrpykrax no Th Habniwooams u onucvieams XUMAYECKAN

IKCIEPUMEHT

Dopmynupoeams BbIBOABI 110 PE3yJIbTaTaM
IIPOBEIEHHOT 0 SKCIIEPUMEHTA
Compyonuyams B Tiporiecce yaeOHoro
B3aMMOJEHCTBHS IPH paboTe B TPyHIIax

5/54 | TlpakTudeckas [Monyuenue, cobupanue u Tonyuams, cobupamo u
pabota Ne 5. pacrio3HaBaHKE YIIEKUCIOro rasa. pacno3uasams YriaeKUCIbli ras
[onyuenue Wzyuenne pacTBOpUMOCTH Ymems obpamatses ¢ 1a60paTOpHEIM

YIJIEKHUCIIOTO rasa u
U3y4YEHHE ero
CBOICTB
WNucrpykrax no Th

YIIIEKHUCIIOTO Ta3a B BOJE U
XapaKTePUCTUKA KUCIOTHBIX CBOICTB
yronbHOU KUCIOThl. KauecTBeHHas
peaxius Ha KapOoHaT- U
THAPOKapOOHAT-HOHBI

000pY/IOBAaHHEM M HArpeBATEIbHBIMU
npubOpaMu B COOTBETCTBUU C MTPABUIIAMHU
Tb

Habnooams u onucvieams XUMHUYECKUI
JKCIIEPUMEHT

29.11 | 30.11
08.12 1 09.12
27.12 | 28.12




Dopmynupoeams BHIBOMIBI TIO PE3yJIbTaTaM
MIPOBEICHHOTO AKCIIEPUMEHTA
Compyonuyams B Iporiecce yueOHOro
B3aWMOJICHCTBHS MTPH paboTe B TPyIIIax

6/55 | Ilpaktudeckas ITonyuenue xkecTKOM BOJBI Tonyuams, cobupams u PeryiasiTuBHbIe 07.03 | 03.03
pabota Ne 6. B3aUMOJICHICTBHUEM YTIIEKUCIIOTO ra3a | pacnoznasams yrIIEKUCITBIA ra3 DopMynupoBaTh IENb YPOKa U
’KectkocTs BOABI U U U3BECTKOBOM BOJIBI. Y CTpaHEHHE Ymemw oOpamaThcs ¢ 1a00paTOPHBIM CTaBUTH 3a/1a4¥, HEOOX OIUMBIC
CIOCOOBI €¢ BPEMEHHOMU >KECTKOCTH BOJIBI 000py1I0BaHUEM U HATPEBATEIIBHBIMU JUISL €€ TOCTUXKEHUS,
yCTpaHEHUA KHITSTYCHUEM U JI00aBJICHHEM COJIBI. npuOOpaMu B COOTBETCTBHH C TPAaBUIIAMU IJIAHUPOBATH CBOIO
Hucrpykrax no Th | Ycrpanenue nocrosunoi xxectkoctu | Th JIESITENBHOCTD U

BOJIbI I0OABJICHUEM COJIBI. Habniooams u onucvisams XUMAYECKHIA MIPOTHO3UPOBATH €€ PE3YIbTATHI

HcnbiTanue ;xecTKoM BOJbI JKCIIEPUMEHT ITo3HaBaTeJIbHbIE

pacTBOpPOM MbLIA Dopmynuposams BBIBOABI TI0 pPE3yIbTaTaMm CTpouTh JIOTUYECKUE
MIPOBEICHHOT O IKCIIEPUMEHTA paccyXJeHusl, yCTaHaABINBATh
Compyonuyams B mporiecce yaeOHOro MPUIHNHHO-CIICICTBEHHEIE
B3aMMOJICHCTBHUS IIpU paboTe B IpyIax CBSI3U, IOHUMATh,

7/56 | Ilpaktudeckast Pemenne DKCHEPUMEHTAIILHO UCC1e008aMb CBOMCTBA CTPYKTYPHPOBATEH H 16.03 | 17.03
pabora Ne 7. 3KCIEPUMEHTAJIBHBIX 3aJ1a9 Ha | METAJVIOB U UX COEAMHEHU, pelaTh HHTCPIPETUPOBATH
Pemenne paciio3HaBaHUE Hu IIOJIyYE€HUE | DKCIIEpUMEHTAIBHBIE 3a1a4YH 110 TEME UH(pOpMALHIO,
SKCIIEPUMEHTAILHBI METaJIJIOB M UX COETUHEHUN «MeTtamis» NpEACTaBICHHYIO B
X 3a/1a4 110 TeMe Ymems obpamartsces ¢ 1a00paTOpHEIM CXEMaTHIHOM BUIC
«Metaniaben) 000pyIOBaHNEM M HaTrpEBATEIIEHBIMU KoMMyHHKATHBHBIE
Huctpykrax no Th MIPUOOpPaMH B COOTBETCTBUH C TIPABHIIAMH Crpouts peueBbie

TB BBICKA3bIBAHUS B YCTHOU U

Habarwoams u onucvieams CBOUCTBA IICBMEHHOH (opme,

METaJUIOB U UX COCAMHEHUI 4pryMEHTHPOBATH CBOIO TOUKY

Dopmyauposamsb BBIBOABL 10 pE3yNbTaTaM 3peHUA

HPOBEIEHHOr0 SKCIIEPUMEHTA JINYHOCTHBIE

Compyonuyams B Tiporiecce yaeOHoro dopmupoBaHue

B3aMMOEHCTBUS TpU paboTe B TPyIIIaxX [I03HABATCIPHOI'O HHTEPECA K
W3YYEHUIO0 XUMUHU, MOTUBALIMS
YYAIIMXCSl HA TIOTyYEHUE HOBBIX
3HaAHUU

XuMus 4 OKpyxawuias cpeaa (2 1)

1/57 | Xumuueckuii cocraB Crpoenne 3emumn:  sapo, | Mumeepuposams cBeneHus 1Mo Gpu3nMIecKon PeryasiTuBHbIE 20.04 | 26.04

IJIaHEeThl 3eMJIst MaHTHS], 3eMHast KOpa, ux | reorpaduu B 3HAHUS O XUMHYECKOU DopMynHUpOBaTh LENb YPOKa U

WNucrpykrax no Th

XUMHYecKuil coctas. JIutocepa u e€

XUMUYECKUH cocTaB. MuHepasl.
Pynpr. OcanouHsle HIOPOABL.
ITonesnrre HCKONaeMEIE.

OpraHU3aly TIaHEThI
Xapaxmepuzosams XAMAYECKUI COCTaB
reoJIOTHYECKHX 000JI0ueK 3eMIIn
Pasznuuams MUHEPAIIbl M TOPHBIE MTOPOJIbI

CTaBHUTb 3aJa4u, H€06X0,I[I/IMI>IG
I €€ JOCTHIXKCHU A,
IMJIaHUPOBATH CBOIO
JACATCIbHOCTh U




XUMUYECKAN COCTaB  THAPOC(EpPHI.
XUMUYECKUN COCTaB aTMOC(EPHI.

Hemouncrpanuun BumeodparMeHTs
u cnaiinpl «Ctpoenue 3emnu U eé
XUMUYECKUN COCTaB». "
Koutekuust MUHEpanoB M TOPHBIX

MIOPOI. Komnexuus «Pynpl
METAJIIIOB).
JlabopaTopHbIii onbIT 41.
W3yuenue rpanura
2/58 | Oxpana Hcrounnku XUMUYECKOTro | Xapaxmepuzosams UCTOUHUKH
OKpYKaromen 3arps3HEHUsI  OKPYXKAIOIIEH Cpe/bl. | XMMUYECKOro 3arps3HeHuUs] OKpYKaronien
Cpezpl OT I'moGansHBIE 9KOJIOTHYECKHE | cpelbl
XHUMUYECKOT'0 poOIIEMBI yenmoBeuecTBa: | Onucvligams TI00ANBHBIE SKOIOTHYECKHE
3arpsA3HEHUs MApHUKOBBI 3 (deKT, KHCIOTHBIE | TIPOOJIEMBI, CBSI3aHHBIC C XUMUYECKIM
JOXIIH, O30HOBBIC JbIPBL. 3arpsA3HCHUEM
MexayHapoaHoe COTPYIHUYECTBO B | [Ipedracame TyTH MUHUMH3AIIAN
0o07acTl  OXpaHbl  OKPY)KAIOMIEH | BO3AEHCTBHUS XMMHUYECKOTO 3arps3HEHUS HA

Cpebl OT XUMHYECKOTO 3arpA3HEHMS.
«3enéHass XuMH».
Hemonctpanuu. BuneodparmeHT

u CIIan bl «['mobGanpHbBIE
9KOJIOTUYECKHE POOIIEMBI
YEIIOBEUECTBAY.

JlabopaTopHbIii onbIT 42.
Nzyuenue MapKHPOBOK
pa3IMYHbBIX BUJIOB
MPOMBIIICHHBIX "

IIpOaAOBOJIbCTBCHHBIX TOBAPOB

OKPYKaIOIIYIO0 Cpeny
IIpu6ooums mpuUMeEPHI MEXTyHAPOTHOTO
COTPYOHHYECTBA B OOJIACTH OXPaHBI
OKpY’Karollen cpesibl

MIPOrHO3UPOBATH €€ PE3YIbTATHI
ITo3HaBarTeJIbHbIE

CrtpouTs NOruyeckue
paccyXJIeHHsl, yCTaHaBIUBAaTh
MMPUYIUHHO-CJIICACTBCHHBIC
CBSI3U, IOHUMATh,
CTpYKTYpHUPOBATh U
HHTEPIPETUPOBATH
UHpOpMAaIHIO,
MIPEJCTaBIEHHYIO B
CXEMaTHU4YHOM BHUJIC
KoMMyHUKATHBHBIE
CrtpouTth peueBbie
BBICKAa3bIBaHUS B yCTHOI>'I u
MMCBbMEHHOMN (opMme,
apryMEHTUPOBATH CBOKO TOUKY
3peHwst

JIMYHOCTHBIE
dopMupoBaHue
MO3HABATEIHHOI0 UHTEpPECca K
W3YYEHUIO XUMHH, MOTHBAITHS
yUammxcs Ha IMOoydeHUe HOBBIX
3HAHUI

25.04

28.04

006001 eHne 3HAHUI 10 XUMHH 32 KYPC 0CHOBHOI I1K0JbI. [ToaroroBka k OCHOBHOMY rocyapcTBEHHOMY 3K3aMeHy (8 4)




1/59 | Bemectsa Crtpoenue aToMa B | IIpeocmasisms nadopmarmio o teme «I[13 u | [lo3HaBaTebHBIE: HcoNb30Ba | 27.04 | 03.05
COOTBETCTBUU C nonoxenueM | [ICXD JI.M.MenneneeBa B cBeTe TEOPUHU Th 3HAKOBO-CUMBOJINYECKUE
XUMUYECKOTO 3JIEeMEHTa B | CTPOCHUS aTOMay» B BHJIE TAOJIHII, CXEM, CpencTBa, OCYIECTBIATh
[Tepuomuueckoit cucreme. CTpoeHHE | OMOPHBIX KOHCIIEKTOB, B TOM YHUCIIE C HaOJIIO/ICHUS, JICTIaTh BHIBOJIBL,
BEIIECTBA: XMMHYECKass CBiI3b U | mpumenenuem cpeacts MKT OCYIIECTBIISTh
KpUCTaJUTMYECKUE pemiéTku. | Buinonusms TECTOBBIC 3a1aHUS 110 TEME KJIaCCH(UKALIHIO,
3aBHCHMOCTh CBOMCTB 00pa3oBaHHbIX | [Ipedcmasisims MHPOPMAIIUIO 110 TEME WHTEPIPETUPOBATH
3JIEeMEHTaMHM  TPOCTBIX  BemecTB | «BUabl XUMUYECKOH CBSI3U U THIIBI uH(OpMaIHio,
(meraios, HEMETAJJIOB, | KPUCTAJUTMYECKUX pelieToK. B3anMocBs3b MIPENICTAaBICHHYIO B BUJIC
0JIATOPOJIHBIX Ta30B) OT IMOJIOKCHHUS | CTPOCHUS U CBOWCTB BEIIECTBY B BUJIC PUCYHKOB M CXEM
3JIEMEHTOB B [Tepuoguyeckoii | Tabmull, cxeM, OMIOPHBIX KOHCIIEKTOB, B TOM PeryasiTuBHBIE: TJIAHUPOBATH
CHCTEME. Tunonorust | uucie ¢ npumeHenuem cpencts UKT CBOIO JICITEIbHOCTD U
HEOPTaHWYECKUX BEIECTB, JCICHUE MIPOTHO3UPOBATH €€
WX HA  KJACChl U TPYIIIIHL pe3yIbTaThl, BBITOIHATh
IIpencraBurenmy. 3aJIaHusI 110 OTPEICTICHHOMY
2/60 | Xumunueckue [IpusHaku U ycioBust npotekanus | [Ipedcmasnsimes WHPOPMAILIHIO 110 TEME AJIrOpUTMy, CPAaBHUBATH 02.05 | 05.05
peaxkuuu xuMudeckux —peaknuid. Tumonorus | «Knaccupukanus XMMHYECKHX PEAKIUN 1O PE3yIbTaThbl C 3TAJIOHOM, IIpH
XUMHYECKUX PEAKIHUH MO Pa3MYHBIM | pa3IMYHBIM IIPU3HAKaM» B BUE TaOHIL, HEO0X0IMMOCTH
OCHOBaHMSIM.  Peaklluu  HMOHHOIO | CXEM, OIOPHBIX KOHCIIEKTOB, B TOM YHCIIE C KOPPEKTUPOBATh OLIMOKH
oOMeHa. OxucnuTeNnbHO- | mpuMeneHueM cpencts MKT CaMOCTOATCIPHO
BOCCTaHOBUTEIbHBIE PEAKIINH. Xapaxmepuzoeamb OKUCITUTENBHO- KoMMyHHKATHBHbBIE: CTPOUTH
BOCCTAHOBUTENbHBIE PEAKIIUH, PCUCBbIC BbICKa3bIBaHUS B
OKHCIIUTEIb U BOCCTAHOBUTEID YCTHOM M MHCBMEHHOIT hopme;
3anucvieame ypaBHEHUS OKACITUTEILHO- paborath B rpymie 1t
BOCCTAHOBUTENBHBIX PEaKIU C JOCTHOKEHHUS LEIIH; BBIPAXKATE U
TTIOMOIIIEI0 METOA JIEKTPOHHOTO Oalanca 4pryMEHTHPOBATH CBOIO TOUKY
3/61 | OcHogbr XUMHYeCKHe CBOWCTBA TIPOCTHIX | Xapakmepusoéamb oOIIHE , 0COOEHHBIE U 3peHMs 04.05 | 10.05
HeopraHUYecKoH BemecTB. XapaKTepHble XMMHUECKHE | HHAMBHIyalbHBIE CBOHCTBA KHCIIOT, JIM4HOCTHBIe: popMupoBaHHE
XUMHUH CBOICTBA cONMeoOpasyomKX OKCHIOB, | comeif u ocHoBauHmii B cere T/ CAMHOM  €CTCCTBCHHO-HAyHOH
THUAPOKCUIOB (OCHOBAaHUH, KUCIOT W | Apeymenmuposams BO3SMOXKHOCTD KapTHHBI  MHpa, — TIOHHMAHHC
aM(OTEpPHBIX THIPOKCHIOB), COTEH. | IPOTeKaHMs XMMUUYECKUX PEaKIHil B 3HauuMocTH - CCTCCTBCHHO-
PAacTBOpPAX SIEKTPONUTOB HCXOM U3 Hay4HBIX 3HAHUN JUIS PCILICHUA
yCITOBHi MIPAKTHIECKUX 3a/1ad,
Kraccugpuyuposams HeopraHuveckue (bopmuposanme YMCHHA
BEIIECTBA 0 COCTaBYy U CBOMCTBAM IpaMOTHOTO  obpamienns ¢
Ilpugoodums ipuMepHI peICcTaBUTENSH BelllccTBaMu B Oprry
KOHKPETHBIX KJIaCCOB M TPYIIT XHMITIECKOH JTabopaTopun
HEOPTraHWYECKHUX BEIIeCTB
4- O0o001eHre U cUCTeMaTU3allus 3HAHU, TTOYYeHHBIX B Kypce xuMuu 8-9 kiacca. Kontponbnas padora Ne 4 11.05 | 12.05
o2 16.05 | 17.05
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6/64 | AHanu3 BBITIONHEHHS KOHTPOJILHOH paboThl. [ToBeeH e HTOTOB TO/a 18.05 | 19.05
7/65 | BemecrBa. OcHOBBI Crtpoenue aToMa BllIpedcmasnames naPopManmio mo teme «I13 u [lo3HaBaTeabHbIE: HCONb30BaT| 23.05 | 24.05
HEOpraHU4YeCKOH COOTBETCTBUU c nonoxxeHneM|[ICX3 JI.11.MenaeneeBa B CBETE TEOPUU b 3HAKOBO-CUMBOJINYECKUE
XUMUH XUMUAYECKOT'0 JJIEMEHTa B|CTPOGHHS aTOMay B BHJIE TaOJIHII, CXeM, OIIOPHBIX |CPEICTBA, OCYIIECTBIISTh
[lepuomuueckoit cucreme. CTPOCHUEKOHCIIEKTOB, B TOM YHCIIE C MPUMEHEHUEM HaOJIIOIEHNS, [€TIATh BEIBOJIEI,
BellecTBa:  xuMmmueckas cBs3b  wmcpencts UKT OCYIIECTBISITH KIacCU(PHUKAIIHIO,
KpUCTAITHIECKHE peeTKu. |Buinonsms TECTOBBIE 3aJaHUS 110 TEME WHTEPIPETUPOBATH
3aBHCHMOCTb CBOKMCTB 00pa3oBaHHBIX|/Ipedcmasisims MHGOPMAIHIO 110 TeMe «Buasl  [MHpOpMaIuio, MpeaCcTaBICHHYIO
QIIeMEHTaMH MPOCTHIX BEIIIECTBXMUYECKOW CBSI3M M TUITBI KPUCTATTHYECKUX B BUJIC PUCYHKOB U CXEM
(MeTaJuIoB, HEMETAIIOB, OJAarOpOIHBIX |[PElIeTOK. B3auMOCBsI3b CTPOSHHUS M CBOWCTB PerysisiTHBHBIE: TJIAHUPOBATH
razoB) OT TMIOJNIOKEHHUSI D3JEMEHTOB B|BEIIECTB» B BHJIE TAOJHII, CXEM, OIOPHBIX CBOIO JICSATEIILHOCTD U
[leproauueckoit cucreme. THITONOTHS|[KOHCIIEKTOB, B TOM YHCJIE C IPUMEHEHUEM MPOTHO3UPOBATH €€ PE3yIbTATH,
HEOpraHMYecKuX BellecTs, AeneHue ux|cpeacts MKT BBITTONTHSATH 3aJ[aHUs 110
Ha KJIacchl ¥ Tpynibl. [Ipeacrasureny. OIpeIeNICHHOMY allTOPUTMY,
8/66 | Xumunueckue [puznakn w ycnoBusi nporekanwusi|/Ipedcmasisims MHHOPMALIUIO 110 TEME CPaBHMBATL PE3YJIBLTATEI C 25.05
peakuuu XUMHYECKUX  peakiuii.  Tunomorus|«Knaccudukaiiys XUMHUECKUX PEAKIIHMA 110 DTaJIOHOM, TPH HEOOXOXMMOCTH

XUMHNYCCKUX peaKuHﬁ 110 pa?,.HI/IT-IHI)IM
OCHOBAHMU M. PeaKIII/II/I HNOHHOT'O
oOMeHa. OKHUCIIUTEIBHO-
BOCCTaHOBHUTEIbLHBIC PEAKIIHH.

pa3IMYHBIM MIPHU3HAKAMY B BUIE TAOJIHII, CXEM,
OINOPHBIX KOHCIIEKTOB, B TOM YHUCIJIC C
npumenenueM cpeacts UKT
\Xapaxmepuzoeams OKHCTUTETHHO-
BOCCTAHOBHTEJIbHBIE PEAKIINN, OKUCITUTENb U
BOCCTAHOBHTEIh

3anucvieams ypaBHEHUS OKUCIUTENBHO-
BOCCTAHOBHTEIHHBIX PEAKITHI C TTOMOIIBIO
METO/1a IIEKTPOHHOT O OaaHca

KOPPEKTHUPOBATH OIMUOKH
CaMOCTOATENHHO
KoMMyHHKATHBHBIE: CTPOUTH

[pedeBbie BHICKA3bIBAHUS B
YCTHOW M MMUCBbMEHHOH (hopMme;
paboTaTh B TpyIIIe IS
TOCTHIKEHUS 1eNTN; BBIpaXKaTh U
ApTyMEHTHPOBATH CBOIO TOUKY
3pEeHMs

JInuHoCTHBIE: (HOPMHUPOBAHUE
€OUHOW  E€CTECTBEHHO-HAay4HOUI
KapTUHBl ~ MHpa, IOHUMAaHWe
3HAYMMOCTH €CTEeCTBEHHO-
HAyYHBIX 3HAHWHA TSI perIeHus
MPAKTHIECKUX 3a/ay,
(dhopmupoBaHue YMEHHUS
TPaMOTHOTO  OOpamieHus ¢
BelleCTBAMH B OBITY U
XUMHYECKOU 1a00paTOpuu




COI'JTACOBAHO

[IpoTokon 3acenanus
METOIUYECKOTO 00BbEIUHEHUSI
MBOY COII Ne 31 r. HlaxTel
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