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2. TIMosicHuTeIBLHAA 3AIHMCKA

Jannast pabouas mporpamma cocraBiieHa Ha ocHoBe DeznepanbHOro I'ocyjapcTBEHHOTO CTaHAapTa, TpeOOBaHUI K pe3yabTaTaM OCBOSHHSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOT'O 0011ero 00pa3oBaHus, MPOrpaMMBbl Kypca XHUMUH ist 8-9 KiaccoB 00mieoOpa3oBaTeNbHBIX yUpexaeHuH, npeamerHas tuHus yueounkoB O.C.Iabpuensna, 1.I.Ocrpoymosa,
C.A.CnanxoBa — M.: IIpocemenue, 2019. B Heil Takke y4UTBHIBAIOTCS OCHOBHBIEC HIEH U IMOJOKEHUs [IporpaMmel pa3BuTHs U (OPMUPOBAHMS YHUBEPCAIBHBIX YU9eOHBIX NEHCTBUH JUIs
OCHOBHOI'0 00111eT0 00pa30BaHHUs.

N3yueHre XMMHUM B OCHOBHOM IIIKOJIC TIPU3BAHO O0CCTICUHTD:
- popmuposarue y yIanuxcsl XAMHUUECKOW KaPTUHBI MUPA KaK OPraHUUECKON YaCTH €ro IEeJTOCTHON eCTECTBEHHO-HAYYHOH KapTHHEI,

- paszeumiue TIO3HABATEILHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH ydaluxcs B Ipolecce U3yd9eHHs MMH XUMHUYECKOH HAyKH M e BKJIaJa B COBPEMEHHbIH Hay4HO-
TEXHUYECKHUI MPOrpece; GOpMUPOBAHKME BAXKHEHIIMX JOIMYSCKUX OMEpalyii MbIIUICHHS (aHATH3, CHHTE3, 0000IICHHEe, KOHKPETH3AIHs | JIp.) B MPOIECCe MMO3HAHUS CUCTEMbI BaYKHEHIITIX
MOHSTUH, 3aKOHOB M TEOPHil O COCTaBEe, CTPOCHHUH U CBOMCTBAX XMMHUYECKUX BEIIECTB,

- gocnumanue yOSXIIEHHOCTH B TOM, YTO IIPUMEHEHHE TOJyYCHHBIX 3HAHHHA U YMEHHH MO XMMHUH SBISIETCS OOBEKTUBHOM HEOOXOJUMOCTBIO sl Oe30macHOW paboThl ¢ BEIlECTBAMH U
MaTepHuajaMu B ObITY M Ha IIPOM3BOJICTBE,

- npoekmuposanue U peanu3ayus BHITYCKHUKAMH OCHOBHOW ILIKOJIBI JIMYHON OOpa30BaTeNbHOW TPaeKTOPHHU: BHIOOp mpoduias oOydeHHs B CTaplIeH IIKone MiIn Npod)ecCHOHAIBHOTO
00pa30BaTEeIbHOTO YUPEKICHUS,

- 08lladeHUe KIo4YesbiMU KomnemeHyuiamu: y‘le6HO-HO3HaBaTCJ'ILHLIMI/I, I/IH(I)OpMaLlI/IOHHI)IMI/I, HEHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKAaTHBHBIMHU.

OO0mas xapakTepucTUKa y4e0HOro npeaMera

[pemnaraemast pabouast mporpaMMa IO XMMHH PAacKphIBaeT BKJIaJ y4eOHOro IpeaMera B IOCTIDKEHHE ILIeNeil OCHOBHOIO OOMIero oOpa3oBaHMS W OIpenerseT BaKHeHIIne
coJiepKaTeNbHbIC JIMHUY MIpeMeTa:

«Bewecmgo» - B3aMMOCBSA3b COCTaBa, CTPOCHNUS CBOWCTB, MOIYYEHNUS U IPUMEHEHUS BEIIECTB U MAaTEPHAIIOB,;

«Xumuueckasn peakyusy» - 3aKOHOMEPHOCTH IIPOTEKAHKS U YIPABIICHUS MIPOIECCAMH MOTYIEHHS U IPEBPALIECHNS BEIECTB;

«Xumuueckuti A3v1K» - ONEPUPOBAHNIE CHCTEMOH BaXKHEHIITNX XUMHUYIECKUX ITOHATHH, BIaICHIEe XUMUIECKOH HOMEHKIATYPO U CHMBOIHUKOA;

«Xumus u dicuzHb» - COONTIOAECHHE TIPaBIII XUMUYECKOH 0€30MTacHOCTH TPH 00pAIIeHNH C XMMHYECKUMH BEIIECTBAMH U MaTepHalaMy B IOBCEAHEBHOM KM3HU U Ha IPOU3BOJICTBE.

B kypce 3HauMTENbHAS POJNB OTBOAMTCS XMMHUYECKOMY SKCIIEPUMEHTY: IPOBEICHHIO IPAKTHYECKHX PabOT W 1aOOpaTOPHBIX ONBITOB, (PUKCAIIMM W AHAIU3Y HX PE3YIbTATOB,
COOJFOJICHHUIO HOPM | TIPABHII O€30IIaCHOI pabOThl B XUMITYECKOM KaOHWHETE.

Peanmuszanus mporpaMmsl Kypca B Ipoliecce 00ydeHus! TO3BOIUT 00yJaroIMMCsI OHSTh POJIb M 3HAUYCHNE XUMHUH CPeIH IPYIUX HAyK O IPHPOJE.

3. MecTo Kypca XMMHHU B OCHOBHOM IIKOJIe
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®denepanbHBIA TOCYIAPCTBEHHBIA CTAaHIAPT MPEAyCMaTPUBACT U3YUEHHE Kypca XMMHUU B OCHOBHOW IIKOJE KaK COCTABHOW YacTH MpeAMeTHOH oOiacTu «EcTecTBeHHO-HaydHBIC
TIPEIMETHIY.

Kypc paccuuran Ha u3ydeHune npeaMera B o0bemMe 68 ydeOHBIX 4acoB 110 2 yaca B HeJlelro B 9 kiiacce.

[Iporpamma peanm3oBana B yaeOnukax xumun ['abpuensa O.C., U.I.OctpoymoB, C.A.CnaakoB. Xumus 9 kiacc, BBITYIICHHBIX H3naTeabcTBOM «IIpocBemenuey 2020 T.

B cBs13u ¢ 0c00eHHOCTIMU OpraHmu3anuun 06yqu1/I${ B 2020-2021 y‘le6HOM roay B pa60qyfo IporpaMMbl OBLUIH BHECEHEI M3MEHEHUS: MMPaKTUYCCKUC pa6OTLI, CaMOCTOATCIIBHO BBIIIOJIHACMBIC
ydamuMucCs, BbIHCCCHBI B OT)IeJ'H:HLIﬁ 010K ((Ha60paT0pHI)II>'I IMMPaKTUKYM», YBCINYCHO BPEMS, HAIIPABJICHHOC HA IMMOBTOPCHUEC U3YYCHHOI'O B IPEAbIAYIIEM KYpCC XUMUU.

B mporiecce 00yueHHsT MCIOIB3YIOTCS Pa3HOOOpPA3HBIE METOIBI M TEXHOJOIHH, TAKHE TEXHOJOTHHM JIMYHOCTHO-OPHEHTHPOBAHHOIO MOAX0Aa B OOydeHHH, WH(POPMAIMOHHO-
KOMM YHUKATHBHBIE TEXHOJIIOTHH, METOIBI H MPHEMBI 3JI0pOBbECOEpPETArONIEro 00yUeH s, METO MPOEKTOB, TEXHOJIOTHH JUCTAHIMOHHOIO O0yYEHHSL.

JlucraHiMonHoe o0ydeHue — ¢opma 00ydeHus1, IPH KOTOPOU HH(POPMAIMOHHBIE TEXHOIOTHH SIBJISFOTCS BEAYIIIUM CPEACTBOM. VICIIONB3Ys 3IEMEHTHI TUCTAHIIMOHHOTO 00YyUEHHSI
YYEHUK MOXKET 3aHUMAThCS CAMOCTOSITENBHO, IIPOCMATPUBATh BUICOYPOKH, PelIaTh 00pa3oBaTe/ibHbIE 3a1auH.

JucTaHIMOHHOE 00YyUeHHE PACCUUTAHO:

- Ha y‘-IaH_II/IXCﬂ, JKeJaarumx HpI/I06peCTI/I HOBBIC 3HAHUA, y‘BHe‘ICHHLIX y‘{e6HLIM MpeaAMETOM;

- Ha BBIIYCKHHUKOB IIKOJIbI, TOTOBSIIIMXCS K MOCTYIUICHHIO B TIPOdeCCHoHaIbHBIC 00pa30BaTeIbHBIC YUPEHKICHHUS CPETHETO U BBICIIETO OOpa30BaHKS,

- Ha TeX, KTO HE MMEET BO3MOXXHOCTH MOJIYYUTH 00pa3oBaTeNIbHbIC YCIYTH B TPAIUIIMOHHOMN (POPME IO COCTOSHHIO 30POBbSI.

C 1eNbI0 peaTu3ali 3IEMEHTOB TUCTAHIIMOHHOTO O0YYIEHHS CIIOIb3YIOTCS CIICIYIOIIIE PECYPCHI:

Ne ypoxka Tema ypoka Hcnonp3yemslii pecypc

4-5 INoHsATHE 0 CKOPOCTH XUMHIECKOH peaknun. Karamms https://resh.edu.ru/subject/lesson/2102/start/

12 [MonsTHE O THAPOIU3E COMEH https://resh.edu.ru/subject/lesson/3123/start/

16-17 OGimast xapaktepucTrka 3eMeHToB VI A—Tpyriis - rajoreHos https://resh.edu.ru/subject/lesson/2075/start/
CoeanHEHNs TaJIOTEHOB

19 CepoBomOpO M CYITBDUIbI https://resh.edu.ru/subject/lesson/2434/start/

20 Kucopommbie COeTHHEHHSI CePhI https://resh.edu.ru/subject/lesson/2077/start/

22 Ammuak. Coiy aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/

25 Dochop u ero coenuHEeHUsI https://resh.edu.ru/subject/lesson/2073/start/

30-31 KpeMHwuii u ero coeuHeHust https://resh.edu.ru/subject/lesson/2069/start/
CuikaTHas IPOMBIIUICHHOCTh

36 OO0111as XapaKTepUCTUKA METAILIOB https://resh.edu.ru/subject/lesson/3493/start/151213/

https://resh.edu.ru/subject/lesson/1607/start/
45 Koppo3ust MeTaisioB u crioco0bl 3alUThI OT HEe https://resh.edu.ru/subject/lesson/3479/start/151187/
28 OxpaHa OKpYKaIoHIeH Cpeibl OT XUMHUYECKOT0 3arpsA3HEHUS https://resh.edu.ru/subject/lesson/3504/start/151485/

4. Pe3yJbTaTbl 0CBOCHHSI Kypca XUMHHI

[lo 3aBeprreHny Kypca XMMHH Ha 3Tare OCHOBHOTO 00IIero o0pa3oBaHusl BBITYCKHUKH OCHOBHOW IIKOJIBI JTOJDKHBI OBJAJIETh CIEAYIOINMHU Pe3yabTaTaMu:
1. JIn4yHoCTHBIE Pe3yJbTAThI:
1) ocosnanue cBoeii ITHUYECKOM PUHAICIKHOCTH, 3HAHNE HCTOPUH XMMHHU U BKJIa/1a POCCHICKOM XMMHIECKOW HAYKH B MEPOBYIO XHMHUIO;
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https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/2075/start/
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https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2069/start/
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https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3504/start/151485/
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2) ¢popmuposarie OTBETCTBEHHOTO OTHOIICHUS K IIO3HAHUIO XMMHH; TOTOBHOCTH U CIIOCOOHOCTH Y4YalUXCsl K CAMOPA3BUTHIO M CaMOOOPA30BaHUIO HA OCHOBE U3YYCHHBIX (DaKTOB,
3aKOHOB U TEOPHH XUMHH; OCO3HAHHOTO BEIOOpA M nOCMpoeHue NHIUBUAYaIbHOW 00pa30BaTeIbHON TPAeKTOPHH;

3) opmuposarue NENOCTHON €CTECTBEHHO-HAYYHOM KAPTHHBI MUPA, HEOTHEMIIEMON YacThI0 KOTOPOH SBIISETCS XUMHUYECKas KapTHHA MUDA,;

4) osnadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIINM YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHON MPAKTHKH, B TOM YHCIIE U XUMHUYECKHM ;

5) oceoenue copanbHBIX HOPM, TIPABHJI MOBEJCHHS, POJICH 1 ()OPM COLMATBHOW JKHU3HHU B COLIMYME, TIPUPOJIC U YACTHOM JKH3HU HA OCHOBE 3KOJOTHUECKOH KYIbTYPHI K 0€30MacHOro
oOpalieHus1 C BEIIECTBAMH U MaTepHaIaMHy;

6) @opmuposanue KOMMYHHKATHBHOW KOMIICTCHI[MA B OOIICHHHM CO CBEPCTHHKAMH U B3POCIBIMH B Mpollecce 00pa30BaTENbHOM, OOIIECTBEHHO-MONE3HOH, y4eOHO-
HCCIIEIOBATEIBCKOW, TBOPUECKOH U APYTUX BUJIOB ACSITEIBHOCTH, CBSI3aHHBIX C XMMHEH. .

2. MeTanpenMeTHBbI€ Pe3YJIbTATHI:

1) onpedenenue uesneit cobcTBEHHOr0 00yUEHMUS, MOCTAHOBKA M (POPMYIHPOBAHKE [T ceOsl HOBBIX 3a/1ay;

2) nranuposanue yTel TOCTIKCHUS )KETAeMOro pe3ysbTaTta 00yUeHHs] XUMHUHN KaK TeOPETUYECKOro, TaK M MPAKTHYECKOTO XapakTepa;

3) coomnecenue cBOUX JCHCTBUN C UIAHUPYEMBIMHU PE3YJIbTATAMH, OCYIIIECTBICHHE CIIOCOOOB JACHCTBHI MPU BBIMOJIHEHUH JTa00PATOPHBIX U MPAKTUYECKUX PAOOT B COOTBETCTBUH C
NpaBUJIaAMH TEXHUKH OC30MaCHOCTH;

4) onpedenenue UICTOYHUKOB XUMUUYECKON HHDOPMAIIHH, ee TIOTYUYCHHE U aHaIn3, CO3aHre HH(YOPMAIIMOHHOTO MPOAYKTA U €r0 MPE3CeHTAIINS;

5) ucnonvzosanue OCHOBHBIX HWHTEIUICKTYAlbHBIX OMEpAllMii: aHANW3a M CHHTE3a, CPABHCHHS M CHCTEMATH3aI[MH, OOOOIICHUS W KOHKPETH3AllUH, 6blseleHue TPHIHHHO-
CITEICTBEHHBIX CBA3CH U nOCMpOeH e TOTHUECKOT0 PACCYKICHHUS M YMO3aKITIOUECHHS HA MaTepHajie eCTECTBEHHO-HAYTHOTO COIEPIKAHMS;

6) ymenue co3maBath, IPUMEHATH U TIPEOOPA30BBIBATH 3HAKK M CHMBOIIBI, MOJICITH M CXEMBI JIJIsI PellieHns] yueOHbIX U MO3HABATEIBHBIX 3a/1a4;

7) ¢opmuposanue M pazeumue SKOIOTUYECKOTO MBIIUICHHS, yMeHUe TPHUMEHATh €ro B TO3HABATENLHONW, KOMMYHHUKATHBHOW, COIMAIBHONW MPaKTHKE M MPOPeCcCHOHATbHOM
OpHEHTALH;

8) eenepuposanue uzei u onpeneneHne CPEACTB, HEOOXOMUMBIX [UTS UX PEaIU3aLliu.

3. IlpeameTHble pe3y/abTaThI:

1) ymenue 0603HAYATH XUMUUICCKUE IIEMEHTBI, HA3BIBATh HX M XapaKTEPU30BaTh HAa OCHOBE MOJIOKEHHs B eproandeckoii cucreme J[.11.MeHneneesa;

2) ¢opmyruposanue U3yICHHBIX OHATHI: BEIIECTBO, XUMUYECKHI IIEMEHT, aTOM, MOJICKYIIa, HOH, KATHOH, aHUOH, IPOCTOE H CJIOKHOE BELIECTBO, XUMHUYECKAsT PEaKIHsl, BUIBI
XMMHYECKHUX PEaKuui H T.II.

3) onpedenenue mo GopMyaaM cocTaBa HEOPraHUUESCKHX U OPIaHUYECKHX BEIIECTB, BAICHTHOCTH aTOMOB XHUMUYECKHX JJIEMEHTOB HIIH CTEIICHH X OKHUCIICHUS,

4)  nonumanue UHPOPMALUH, KOTOPYIO HECYT XMMHUYCCKUE 3HAKH, (DOPMYJIbI, YPaBHEHUSL,

5) ymenue kraccuHUIMPOBATH IPOCTHIC H CIOKHBIC BELIECCTBA;

6) @opmyruposanue IEPUOANIECKOrO 3aKOHA, OOBSICHEHNE CTPYKTYPHI U HHM)OPMALHH, KOTOPYIO HECET MePUOANYECKast CHCTeMa XUMIYIECKuX dnmeMentoB J[.J1.Menzeneesa,
PacKphITHE 3HAYCHHUS IEPHOINIECKOr0 3aKOHa;

7) ymeHue XapaKTepH30BaTh CTPOCHHUE BEIIECTBA — BUIBI XUMUYECKUX CBSI3EH U THIIbI KPHCTAUINYECKHX PELIETOK ;

8) onucanue cTpoeHHS ATOMOB XUMHYECKHX DJIEMEHTOB C TIOPSIIKOBBIMH HOMepaMu 1-20 u 26, 0TOOpakeHHe UX C TIOMOIIBIO CXEM;

9) cocmasnenue HOPMyYIT OKCUIOB XUMHUIECKHX DJIEMEHTOB M COOTBETCTBYIOIIHMX MM THAPOKCHIOB;

10) nanucanue cTpyKTYpHBIX (HPOPMYI MOJICKYISIPHBIX COSANHEHUIT i (HOPMYIBHBIX SIUHUL HOHHBIX COSANHEHUIA 110 BaJICHTHOCTH, CTCICHH OKHMCIICHHS HITH 3apsily HOHOB;

11) ymenue hopmynupoBaTh OCHOBHBIC 3aKOHBI XMMHH: [TOCTOSIHCTBA COCTABA BELIECCTB MOJICKYJISIPHOTO CTPOCHHSI, COXPAHCHHUS MacChl BEIIECTB, 3aKOH ABOTaIpo;

12) ymenue hopmynupoBaTh OCHOBHBIC MOMIOKEHHSI aTOMHO-MOJIEKYJSIPHOTO YUICHHUSI ¥ TEOPUH JJIEKTPOIUTHYECKOM AUCCOMUALINN;

13) onpedenenue NpU3HAKOB, YCIOBUIA IPOTEKAHUS U MPEKPAILCHHS PEAKIIHI;

14) cocmaesnenue MONEKYISAPHBIX YPaBHEHNH XUMHYIECKUX PEAKIHIA, MOATBEPIKIAIOIINX OOIINE XMMIIECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPraHUYECKUX COCANHCHUM 1
OTpaXKarOLIMX CBS3M MEXIY KIIaCCaMH COSIMHEHHI;

15) cocmasnenue ypaBHEHHIA peakluii C yIacTHEM JIEKTPOIUTOB TAKXKE B HOHHO# (opMme;

16) onpedenenue MO XUMUYECKUM yPAaBHEHHSIM [IPHHAIC)KHOCTH PEAKINii K ONMPEACICHHOMY THITY HIIU BULY,
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17) cocmasnenue ypaBHEHHI OKHCITUTELHO-BOCCTAHOBUTEILHBIX PEAKIIMIT C TOMOIIBI0 METO/Ia IEKTPOHHOr0 OanaHca;

18) npumenerue NOHATUN «OKHCIICHUE» U «BOCCTAHOBIICHUE» ISl XaPAKTEPUCTHKH XUMUYECKUX CBOWCTB BEIIECTB;

19) onpeoenenue c NTOMONIBIO KAYECTBEHHBIX PEAKIMIl XJIOPHUI-, CYIbdaT- 1 KapOOHAT-aHHOHOB M KATHOHA aMMOHHUSI B PaCTBOPE;

20) obwsicHeHue BIUSHUS PA3THYHBIX (HAKTOPOB HA CKOPOCTH PEAKIHI;

21) ymenue XapaKTepHu30BaTh MOJOKEHHUE METAIIOB M HEMETAJIIOB B IEPUOANYECKOI CHCTEME 3JIEMEHTOB, CTPOCHHE UX ATOMOB M KPUCTAJUIOB, 001IMe (HH3HMIESCKHE U XUMUUSCKUE
CBOMCTBA;

22) 06vsicHenue MHOro00pasus MPOCTHIX BEIIECTB SBIECHUEM aJUIOTPOITHH C YKa3aHUEM €€ MPUYHNH;

23) ycmanosnenue pa3nuduii THAPO-, MUPO — U SIEKTPOMETAJUTYPIUH U WILTIOCTPUPOBAHUE ITUX PA3IMUHi MPUMEPaMH TPOMBIIIICHHBIX CITIOCOO0B MOMyYEHHsT METAILJIOB;

24) ymenue oasamsp 061LyI0 XapakTepucTuKy 31ementoB |, 11, VIIA — rpymm, a Takske Boaopojia, KHCIOpPoa, a3oTa, cepsl, pocdopa, yriaepoaa, KpeMHHs U 00pa30BaHHBIX MU
MPOCTHIX BEIIECTB M BAYKHEHIIIMX COSTMHEHUH (CTPOCHIE, HAXOXK/ICHHE B MIPUPOJIE, MONyUeHHe, GU3NIECKHe U XUMHUUYECKHE CBONCTBA, MPUMEHEHNHE);

25) ymeHnue OMUCHIBATH KOPPO3HIO METAIJIOB U CIIOCOOBI 3aIlUThI OT HEe;

26) ymeHnue POU3BOAUTH XUMHUUECKUE PACUETHI IO (GOPMYTIaM U YPABHEHUSIM PEaKIIHii;

27) onucanue CBOWCTB 1 IPAKTHYECKOTO 3HAUCHHUS U3YUCHHBIX OPTraHHMYECKUX BEIIECTB;

28) svinonnenue 0603HAYCHHBIX B IPOrPaMMe SKCIIEPHMEHTOB;

29) cobniodenue npaBui 6€30MaCHON PabOTH B XUMUYECKOM KaOHMHETE.

4. Copep:xanue y4e0HOro npeaMeTa U TpeOOBaAHUS K YCBOEHHIO MPOTrPaMMbI

Kypc xumun 9 kiacca mpeanonaraeT u3ydeHue cienyromux pasnenos: «lloBropeHue u 0000LIeHHE cBeleHMH NO Kypcy 8 kiacca», « XMMHUUYECKHE PEaKIMH B PacTBOPax
JNIEKTPOIUTOB», «HemeTamsl 1 ux coeiuHEHMsI», «MeTanybl U UX COeNUHEHUs», «XUMHSA M OKpyXalolas cpera», a Takxke «O0o00LeHne 3HaHUI 10 XUMHMH Kypca OCHOBHOH LIKOJIBI.
INoaroroska k OCHOBHOMY I'OCYyJapCTBEHHOMY SK3aMEHY» .

IIpeanosaraercsi ctpouTh o0yueHue ¢ ydyeroMm padotsl LlenTpa «Touka pocta» - ecTecTBEHHO-HAYYHOWH HANPABJIEHHOCTH, OPraHM30BAHHOIO B mikoie. Ha ypokax xumuu B 9
Kj1accax OyaeT HCHoJb3oBaTbes LudpoBasi JaGopaTopusi M0 XHMHUHU, KOTOpasi NMO3BOJUT INPHUMEHATH HOBbIe TEXHOJIOIMM O0y4YeHHUsl, NpeINo/araiume OpPraHU3aLHIo
JIA00PATOPHBIX U MPAKTHYECKUX PadoT HA Ka4eCTBEHHO HHOM YPOBHE, O3BOJISIIOIIUM Pa3BUTHE 00y4YAIOIUXCH U YCUIEeHHe HHTepeca K HAYKaM e CTeCTBeHHO-HAY4YHOI0 IUKJIA.

IloBTOpeHue u 00001IeHNe CBeAeHUIl O Kypey 8 kiacca

Bunapusle coequnenus. OKcHIpI coneodpasyolue U Heconeoopasyronye. ['nIpokcuapl: ocHOBaHUs, aM(OTEepHBIE THAPOKCUIIBI, KUCIOpOACoAepkKalue KUCIoThl. Cpennue,
KHUCIIbIE, OCHOBHBIE M KOMIUIEKCHBIE COIH.

Tuner cs13u. MoHHBIH TUn cBsi3u. KoBanieHTHas MoJsipHAs U KOBaJICHTHAsl HEMOMAPHAs CBA3b. MeTanandeckasi CBs3b

OG6o01eHne CBeeHHI 0 XUMHYECKUX peakimsax. Kiaccnupukarms XMMIYECKHX PEaKUi 10 pa3IMYHbIM OCHOBAHHAM: COCTABY M YUCITY PEarHpyIOLINX H 00pa3yIOIIUXCsl BELIECTB,
TeroBoMy 3¢ deKTy, HanpaBIeHHIO, I3MEHEHHIO CTETIeHEel OKUCIICHUS SJIEMEHTOB, 00Pa3yIOIINX pearnpyrolye BemecTsa, (a3se, HCIoIb30BaHHIO KaTaIN3aTopa.

IonsiTHE O CKOPOCTH XMMHYECKOH peakuuy. DakTopbl, BIMSIOMNE HAa CKOPOCTh XMMHYECKHX PEAKLH: MPUpOJa PearnpyrolMX BEIIECTB, X KOHIIEHTpauus, TeMIepaTypa,
IUTOIIAb COIIPUKOCHOBEHMS, HANN4Ne KaTanusaTopa. Katamms.

JdemoncTpauun
e (3HAaKOMIIEHHE C KOJJICKIMSIMU METAJIJIOB M HEMETAILIOB.
O3HaKOMJICHUE C KOJUIEKIUSAMH OKCHJIOB, KUCIIOT U COJIEH.
3aBUCHMOCTh CKOPOCTH XHMHUYECKOH PEaKIUU OT IMPUPOJIBI PEarHpyIONINX BEIIECTB.
3aBUCHMOCTh CKOPOCTH XHMHUYECKON PEaKIINN OT KOHIICHTPAIIMH PEATHPYIOIINX BEIIECTB.
3aBUCHMOCTH CKOPOCTH XHMHUYECKON PEaKIIMU OT TUTOIIA I COPUKOCHOBCHHS PEArHPYIOIINX BEIIECTB ((KHUITIIIHNA CIIOW» ).
3aBUCHMOCTH CKOPOCTH XHMHUYIECKON PEaKIUK OT TEMIIEPATyPhl PEarnpyIOMINX BEIECTB.



JlaGopaTopHbIe ONBITHI

1. BzaumoneiicTBie aMmMuaka 1 XJ0pOBOJIOpOAA.

2. Peakuust HeMTpanuzanum.

3. HaGmiroenue TemioBoro 3ddexra peakiiu HeHTpaTH3aIliH.

4. BzaumoneiicTBre cepHoi KUCIOTHI ¢ okcunoM memu (I1).

5. Paznoxenue nepokcuaa BoIoposia ¢ MOMOIIBIO KaTanas3bl KapTogens

6. 3aBHCUMOCTh CKOPOCTH XMMUYECKOH PEaKIMH OT MPUPOJBI peardpyrollnX BEIIeCTB Ha MpUMeEpE B3aUMOJEWCTBUSI PAaCTBOPOB THOCYNb(aTaHATpHs M XJIOopuna Oapws, THOCYIb(aTa
HATPHS ¥ COISTHON KHCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOH PEaKIMX OT MPHUPOJIbI METAIJIOB MPH X B3aUMOIEHCTBUY C COJITHOM KHUCIIOTOM.
8. 3aBHCUMOCTH CKOPOCTH XUMHUYECKOH PEaKIMU OT MPUPOJIBI KUCIIOT ITPU B3aUMOJICHCTBHHU HX C )KEIE30M.

9. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH PEAKIMX OT TEMIIEPATYPHI.

10. 3aBUCHMMOCTb CKOPOCTH XUMHYECKOW PEaKMy OT KOHIEHTPAIHH.

11. 3aBUCHMMOCTb CKOPOCTH XUMHYECKOW PEaKIMH OT IUTOLIA I CONPUKOCHOBEHHUS pearupyroiuX BElecTB.

12. 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peaKIui OT KaTaau3aTopa.

XHMHUYecKHe peaklii B pacTBOPax 3J1eKTPOJIUTOB

[Tonsatue 00 SNEKTPOIUTUYECKOW IUCCOLMALMHU. DJEKTPOJIUTHl M HEIJICKTPONUTHL. MeXaHU3M JUCCOLMAIMK DIIEKTPOIUTOB C PAa3IMYHBIM XapakrepoM CBs3u. CTeneHb
JNEKTPOIUTHYECKOH aucconuanuy. CUIbHbIE U cl1a0ble HJIEKTPONUTEL.

OCHOBHBIE TIOJIOKEHUS TCOPUH DIICKTPOIIMTHUCCKON rccoranuu. Kinaccudukanys HOHOB U X CBOWCTBA. KUCIOTEI, OCHOBAHHUS U CONM KaK 3JCKTPOIHThL. VX Kinaccudukanus u
JMCCOLMALIYS.

OOme XMMUYECKHE CBOMCTBAa KUCIOT: M3MEHEHHE OKPACKM MHIMKATOPOB, B3aUMOIECHCTBHE C METalJlaMH, OKCHIAMHU U TUAPOKCHIAMHU METAJUIOB U CONMSIMU. MomnekyisipHble U
HOHHBIE (TIOJIHBIE M COKpAIIEHHBIE) YpaBHEHHS PEaKIIN.
XHUMHUYECKUI CMBICI COKPAILEHHBIX YPAaBHEHUN. Y CJIOBUSI IPOTEKAHUS PEAKLUK MEXAY dJIEKTPOIMTaMU 10 KOHLA. Pl akTHBHOCTH METaJUIOB.

OOmme XUMHUYECKHE CBOWMCTBA IIENIOYEH: B3aUMOJICHCTBHE C KHCIOTAMHM, OKCHJaMHU HEMETayuioB, coisiMu. OOIre XUMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHMIA:
B3aMMOJICHCTBHE C KUCIOTaMH, PAa3JIOKEHUE TIPH HATPEBaHUU.

OO1me XMMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aUMOJICHCTBUE C KHCIOTAMHU, HIEIOYaMH, COISIMU M MeTaJlaMu. B3auMozielicTBHe KHCIIBIX COJIeH CO MIeNoYaMH.

I'uaponus, kak 0OMEHHOE B3auMOAEHCTBIE colieil ¢ BOMOW. ['Maponu3 conu CUIIBHOTO OCHOBaHUS M claboii KUCIAOThL. ['maponus conu caaboro OCHOBAHUSI M CUIIBHOM KUCIIOTHI.
IlIxana pH.

CaoiicTBa KHCJIOT, OCHOB&HPIIZ, OKCHIOB U COJICH B CBETE TE€OpUn BHCKTpOHHTH‘{eCKOfI JUCCOIMAalH U OKUCIUTEIbHO -BOCCTAHOBHUTCIIbHBIX peaKuHﬁ.

JdemoncTpauum.
e  lcmpITaHue BEMIECTB M UX PACTBOPOB HA DJIEKTPOIIPOBOTHOCTE.
e  3aBHCHMOCTH JIEKTPOIPOBOIHOCTH YKCYCHOM KHCIOTHI OT KOHI[EHTPAIIHH.
e  JIBmKEHHE OKPAIIEHHBIX HOHOB B JIEKTPUIECKOM IIOJIE.
e OrmpeneneHne xapakTepa CpeIbl B pacTBOpax CONeH.

JlaGopaTopHbIe OMbITHI.

13. Iuccoumarust caaObIx 3JEKTPOIUTOB HA IPUMEPE YKCYCHOU KHCIIOTHI.

14. VIameHeHne OKpacKy WHANKATOPOB B KHCIOTHOM Cpefie.

15.Peaknust HEUTpanU3alKy PacTBOpA WIENOUH PA3IMUYHBIMHU KHCIOTAMU.

16. INonmyyenne ruapokcuna meau (IT) u ero B3auMonecTBIE C pa3InIHBIME KUCIOTAMU.
17. B3auMoecTBIE CHITBHBIX KUCTOT ¢ okcumoM meau (11).

18. BzanMozelcTBre KHCIOT ¢ METaJUIAMH.



19. KauectBeHHas peakuusi Ha KapOOHAT-HOH.

20. TToxyueHue CTyIHS KDEMHHEBOH KUCITOTHL

21. KauecTBeHHas peakius Ha XJIOPH- WK CYlTb(haT-HOHbI
22. I3MeHeHrne OKpacKu MHIMKATOPOB B IIEIIOYHOH cpejie.

23. BzaumoyeiicTBre 1IeNIoYel C YIIIEKUCIBIM Ta30M.

24. KauecTBeHHas peakius Ha KATHOH aMMOHHSL.

25. TTomyuenue ruapokcuiaa meau (I1) u ero pasiaoxeHue.

26. B3aumopetictBre kapOOHATOB C KUCIOTAMHU.

27. Tonyuenue runpokcua xenesa (I11).

28. B3aumopeiicTBue xerne3a ¢ pactBopoM cyabdara meau (11)

IIpakTnuyeckue padoTnl
1. Pemrenne skcriepiMeEHTANBHBIX 33]1a4 [0 TeMe « DJIEKTPOIUTHIECKAs TUCCOLIUALIUSDY

HemeTaysibl M UX COeTHHEHUSI

CrpoeHre aTOMOB HEMETAIJIOB M MX monoxkeHue B [lepuoandeckoi cucreme. Psi anexktpoorpunarensHocTu. Kpucramumueckue peniéTKd HEMETAIUIOB — IPOCTBHIX BEIECTB.
Annorponus U e€ npuunHbl. Pu3nueckue cBolcTBa HeMeTauioB. OO0Ie XMMHYECKUE CBOMCTBA HEMETAIIJIOB!
OKHUCJIUTCIBbHBIC U BOCCTAHOBHUTCIIbHBIC.

raJ'IOFCHbI, CTPOCHUE UX aTOMOB U MOJICKYJI. dusnyueckue 1 XUMHYECKHE CBOMCTBA TaJIOTEHOB. 3aKOHOMepHOCTI/I W3MEHEHHUS CBOMCTB raJIor€HOB B 3aBUCUMOCTH OT UX IOJIOKEHHUS
B [lepuoauueckoii cucreme. HaxoxaeHre ranoreHoB B IpUPOAE U UX NOoNydYeHue. buonornueckoe 3HaueHue v NPUMEHEHUE TaJlOre€HOB.

["anoreHOBOAOPOABI M COOTBETCTBYIOIINE MM KHCIOTHL: IJIABUKOBAs, COsAHAsA, OPOMOBOIOPOIHAS, HOLOBOAOpoAHas. ['anorennasl. KauecTBeHHbIE peakMy Ha TaJOr€HHUA-HOHBI.
[IpumeHeHne coeAMHEHUI rAJIOTEHOB U UX OMOJIOrHYecKast polib.

OOmas xapakrepucruka 3iaeMmeHToB VIA-rpynmsl. Cepa B ipuposie 1 e€ nonyueHue. AJIoTponHble MOAU(MUKALIMY Cepbl U UX CBOMCTBA. XMMHUYECKHE CBOICTBA Cepbl U €€ IPUMEHEHHUE.

CepoBOmOPOA: CTPOCHHE MOJICKYIBI, (PU3NUECKUE U XUMUYECKHE CBOKCTBA, onydeHue 1 3HaueHue. CepoBogopoanas kucinora. Cyap(uas! 1 Ux 3HaueHue. JIIoMUHO(OpEL

Oxcup cepri(1V), ceprucrast kuciora, cyinbduTbl. KauecTBeHHas peakuus Ha CyiIb(pUT-HOH.

Oxcup cepwi( VI), cepHast kucinora, cynbgarsl. Kpucramnoruaparsi.

CepHas KUCIIOTA - CHIIBHBIA 371eKTponuT. CBOMCTBA pa30aBIeHHOH CEpHON KUCIOTHI, KaK TUIIMYHOM KHCIOTHI: B3aHMOJCHCTBHE ¢ MeTa/UlaMH, OCHOBHBIMH U aM(OTEpHBIMU OKCHAAMH,
OCHOBAaHHSAMH ¥ aM(pOTEPHBIMHU T'HAPOKCUIAMH, colsIMH. KadecTBeHHas peakiys Ha cyabdaT-HoH.

OO0mas xapakTepUCTHKa >JIEMEHTOB VA-Tpymmnbl. A30T, CTPOEHHE €ro aroMa W MOJeKynsl. Du3udeckne W XUMHYECKHE CBOMCTBA M NPHMEHEHHE a30Ta. A30T B IIPUPOAE M €ro
Ouonoruueckas poib.

AMMHUaK, CTpoeHHEe MOJEKYJbl M (U3MYecKHe CBOHcTBa. AMMHA4Has BOJA,, HAIIATBIPHBIA CIHPT, THApPAT aMMHaka. JJOHOPHO - aKIeNTOPHBIA MeXaHW3M 00pa30BaHMS KAaTHOHA
aMMOHUs. BoccTaHOBUTEIBHBIE CBOMCTBA amMmMuaka. Colli aMMOHUS 1 MX puMeHeHre. KadecTBeHHas peaknys Ha KaTHOH aMMOHHUS.

Oxcuppl a30Ta: HECOIE00pa3yIOIINe U KUCIOTHBIE. A30THCTast KUCIOTa M HUTPUTHI. A30THAs KHCIIOTa, €€ MOoIydeHHe U cBoiicTBa. HurpaTs!.

dochop, ctpoenne aroma u aystorponusi. Docduast. Docdun. Okcun Gochopa(V) u oprodocdopras kuciora. Docdarer. Dochophbie ynodpeHus. VHCEKTHIINIBL.

OOmas xapakTepucTHKa 1eMeHTOB IV A-Tpymmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, IIPOCTBIX BELIECTB W COSIMHEHHH B 3aBHCHMOCTH OT IMOJOXKEHHMS 3ieMeHTOB B llepuommueckoit
cucreMe. Yriuepoa. AJITOTponHbIe MoauduKkanuuy: anMas, rpadut. AMOpGHBIN yriepon: caxa, aKTHBUPOBAHHBINA yTollb. AxcopOrmst. XuMudeckne CBOUCTBa yriepona. Kokcoxumuaeckoe
MIPOM3BOJICTBO | €ro NpoayKiwst. Kapoumpr.

Oxcun yrnepoxa(ll): crpoeHne MoneKymbl, momydenrne u ero cpoiictBa. Okcun yramepoma(lV): ctpoeHne MoleKyiasl, OTYIeHHE U €r0 CBOWCTBA. YTOonbHAs kKucimora. Comu yroapHOH
KHCITOTBI: KapOOHATHI M THAPOKapOoHaThl. TexHIUecKas: ¥ MUIIEBas coa.

Opranmnueckast XUMHASL. Y TTIEBOJIOPOJIBL. .

MeraH, 5TaH ¥ IpomnaH Kak MpeaenbHble (HACHIICHABIE) YIIICBOAOPOABL. DTHIICH U alleTHIICH, KaK HelpeaenbHbIe (HeHACHIIEHHbIE) YTraeBogopoabl. CTPYKTYpHBIE ()OPMYITEI BEIIECTB.
I'openne yrneBonoponos. Peakunu qernapupoBaHus IPEeENbHBIX YIIeBO10poA0B. KauecTBeHHBIC peakiiy Ha HEeTIpeeIbHbBIE COeTMHEHMS.



CHI/IpTI)I. DTHIIOBBIN CIIUPT, €ro NnojaIydyCeHHUC, NPUMCHCHUC H (1)I/I3I/IOJ'IOI‘I/ILI€CK0€ ﬂeﬁCTBHe. TpéXElTOMHLIfI CIIUPT TJIMOCPHH. KauectBennas pCaKkursa Ha MHOT'OATOMHBIC CIIMPTEHI.
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YKcyCHaH KHCJIOTA - IPEACTAaBUTCIIb KilacCa Kap6OHOBLIX KHUCJIOT.

Kpemnmii, crpoenue ero atoma u cBolictBa. Kpemuwuii B mpupone. Cunmrmap! u cwnal. Okeun kpemausi(1V). KpemaueBast kucinora u e€ com.
IpousBoxcTBO cTeKiIa U neMeHTa. [IpoayKIus CIMKaTHOM IPOMBIIUIEHHOCTH: ONITHYECKOe BOIOKHO, KepaMuka, (apdop, dasac. OnTrdeckoe BOIOKHO.
Hewmeranel B npupoze. @pakuuoHHas IeperoHka XUAKOro Bo3ayxa Kak clioco0 Ioyd4eHUs KUCIopoa, a30Ta, aprosa. Ilomydenue pocdopa, kpeMHUA, XJI0pa, HOAA. DIEKTPOIU3

pacTBOpOB.

HOJ'Iy‘IeHI/Ie CepHOfI KHCJIOTBI: CI)IpI)é, XUMU3M, TEXHOJIOIMICCKad CXe€Ma, MCTOA KUIIAMICTO CJIOA, MPUHIUIIBI TeHJ'IOO6MeHa, MPOTUBOTOKA U HUPKYJISALUUA. OJ'IeyM. HpOI/I?)BO}ICTBO

aMMHuaKa: CI)IpI)é, XHUMHU3M, TEXHOJIOrHYECKasa CxXeMa.

JeMoHcTpanuu

Konnexuus HemeTansos.
Monenu KpUCTAJUIMYECKUX PEIIETOK HEMETAIJIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
O30HATOP ¥ NPUHIIMIIEI €0 PAOOTHI
['opeHne HEMEeTaJuIoB - IPOCTHIX BEIIECTB: cepbl, hocopa, IpeBECHOrO yIis.
OOpa31bl rajoreHoB - MPOCTHIX BEIIECTB.
B3auMozencTBrE rajIoreHOB ¢ METalIaMU.
BriTecHeHUe XJI0pa OpPOMOM MM HOJIa M3 PACTBOPOB UX COJIEH
Komnnekuus npupoaHBIX COeTUHEHUH XJI0pa.
BsaumozneiicTBue cepsl ¢ MeTajlJIaMu.
I'openue cepsl B kuciaopoae
Komnexuus cynbpuaHbIx pya.
KauectBenHas peakiys Ha CyIb(pHUI-HOH
OOecuBeunBaHNE OKPAIICHHBIX TKAHEH 1 [IBETOB CEPHUCTHIM Ta30M.
B3aumozneiicTBiue KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEBIO.
OOyrinrBaHUe OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOMN
JHuarpamma «CoctaB BO3IyXa».
Buneopparments u ciaiiapl «[Ituusy 6a3apbi».
[Momyuenue, cobupanue 1 pacro3HaBaHHE aMMHAKa.
Pasnoxenne OuxpoMaT aMMOHUSI.
B3aumoneiicTBue KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C MEBIO.
- 'openue u€pHoro nopoxa.
Pazno)xeHne HUTpaTa Kaausi 1 TOPEHHUE IPEBECHOTO YroJIbKa B HEM
- O6pas1pl IPUPOIHBIX COSTUHEHHI Bocdopa.
Topenue dochopa Ha BO3ayXe U B KHCIOPOJIE.
[Nonyuenue 6enoro pocdopa 1 UCTIHITAHUE €rO CBOMCTB
Komrekmmst «O0pa3nbl MpUPOIHBIX COSMHEHHUH YIIIepoaay
Hoptper H.Jl.3enmackoro. [lornomnieare akTHBUPOBAHHBIM YTIIEM PaCTBOPEHHBIX BEIIECTB MIIH T'a30B.
VYerpoiicTBO mpoTUBOrasa.
Mopenu MOJeKysl MeTaHa, 3TaHa, 3THICHA U alleTHICHA.
BzanmopeiicTBue sTriieHa ¢ OpOMHOHN BOIOH M pacTBOPOM NepMaHTaHaTa KaJlusl.
OOmue XMMHUYECKHE CBOMCTBA KHCJIOT HAa IPUMEPE YKCYCHOM KHCIIOTHI.



e KauecTBeHHas peakiys HA MHOTOaTOMHBIE CIIUPTBHI.

e Komnekuuns «O0pa3nbl NPUPOIAHBIX COSANHEHNI KPEMHUS.

o  Komnekmnusa cTexsa, KepaMUKH, IEMEHTA U U3/eIUH U3 HUX.

e Komnexknus npoayKIUH CHINKATHON MPOMBIIIIEHHOCTH.

e  Buneodparmentsl u cnaiinsl «[Ipon3BonCcTBO CTEKIIa U IIEMEHTAY .

e Komnekusa «IIpuponHsie coeAMHEHU HEMETAIIOB) .

e  Buneodparments! u cnaiiipl «PpakirioHHas IeperoHKa KUIKOr0 BO3yXay

e  Buneodparments! u cnaiinpl «IlomydeHre Bogopo/ia, KUCIOPO/ia U FaJOreHOB AJIEKTPOIUTHYECKHM CIIOCOO0MY.
e  Mogenu anmapartoB I IPOU3BOACTBA CEPHOM KHCIOTHI.

e  Mozenb KHISIIETO CIIOS.

e  Mopenb KOJOHHBI CHHTE3a aMMHAKA.

e  Buneodparments! u cnaiiisl «I[Ipon3BoncTBO cepHOM KHCIOTE. " BuageodparmenTs! u cnaiiast «[Ipon3BoacTBo aMmMuakay.
e Komnekrmusa «CpIpb€ U1 TONY4EHHUs CEPHOM KUCIOTBD.

JlabopaTopHble ONbITHI

29. Pacrio3HaBaHKE rajloOr€HHU-HOHOB.

30. KauecTBeHHbIE peakuuy Ha Cyab(aT-HOHBL

31. KauecTBeHHasl peakiiys Ha KATHOH aMMOHHSI.

32. X¥MHU4ecKHe CBOMCTBA a30THOM KHCIIOTHI, KaK 3JIEKTPOJIUTA.

33. KauectBeHnsie peakuuu Ha GochaT-noH.

34. Iony4yeHue u CBOWCTBA YrOJIbHON KHCIIOTHI.

35. KauectBeHHas peakuusi Ha KapOOHAT-HOH.

36. IIpomyckaHue yrieKkuciIoro ra3a yepe3 pacTBOp CHIMKATa HaTPHSL.

IIpakTUyeckue padoThl

2. I3yueHue CBOWCTB COJISTHOW KUCIIOTBHI.

3. U3y4yeHune CBOICTB CepHON KUCIOTHI.

4. Tlomy4ueHne aMMHaka M U3y4eHHE €ro CBOICTB.

5. INonmy4enue yriaeKucinoro ra3a u u3ydeHue ero cBoicTB. KadecTBeHHas peakius Ha KapOOHAT-HOH.

MeTanibl 1 MX COeAMHEHUS

Ionoxenne Meramnos B Ileproguueckoil cCHCTEME XUMHUYECKUX 3IEMEHTOB A. M. MenzeneeBa, CTpOeHHE UX aTOMOB M KPHCTAJUIOB. MeTamindeckas CBA3b U METAJUIMYECKast
KpHCTaJUINUecKas peméTka. OU3ndecKre CBOHCTBA METAIIOB: AIEKTPO- U TEIIONPOBOIHOCTD, OTPAXKAIOIIAS CIOCOOHOCTH, INTACTUYHOCTh. CIIIaBbl YEPHBIE U [IBETHBIE.

Mertaibl Kak BOCCTAaHOBUTENHN. DIIEKTPOXUMHUECKUH psil HanpsbKeHui. B3anmozelicTBue MeTamioB ¢ HEMETaUIaMH, OKCUAAMH, KUCIOTAMH, COMAMH. ATIOMHHOTEPMHSI.

OOmas xapakrepucTuka 31eMeHToB |A-rpynnsl OKCHABI ¥ THAPOKCHBI IIETIOYHBIX METAJJIOB, UX IOMydeHHE, CBOWCTBA, MPUMEHEHHE. BaykHEHIIe oM MIETOYHBIX METaJIIOB,
MX 3HaY€HHE B XMBOW M HEKUBOH MPUPOJE U B )KU3HU YEIIOBEKA.

Obmas xapakrtepuctuka 31eMeHTOB |IA-rpynmbr OKCHABI W THAPOKCHUABI MIETOYHO3EMENBHBIX METAIIOB, WX TMONTYYEeHHE, CBOWCTBAa, NpHUMEHEHHe. BakHeimme comu
IIETOYHO3EMETBHBIX METAJUIOB, MX 3HAUECHHE B )KUBOW M HEKMBOI MPUPOJIE U B )KU3HM denoBeka. KapOoHaThl M ruipokapOOHAThI KaIbIHsL.

JKéctkocTh Bombl: BpeMeHHas 1 mocTostHHas. CTI0CO0bI YCTpaHeHHsT BpeMeHHO# skEcTKocTH. CITocoOBl YCTpaHEHHsI ITOCTOSTHHOM KECTKOCTH. MIOHUTHL

CoenvHEeHUsT aMOMHUHUS B NPHUpOJe. XUMHYECKHE CBOIMCTBA amoMHUHUSI. OCOOCHHOCTH OKCHIA M THAPOKCHIA ATIOMUHMSA Kak aM(OTEpHBIX coeAnHEeHWi. Baknelmme comm
TIOMHUHUS (XJI0pu, cyiabdar).

OcobeHHOCcTH cTpoeHHs aToma >kene3a. JKeme3o B mpupozpe. Bakueimme pyzapl kene3a. Oxcunasl u ruapokcunsl xeneza(ll) n xenesza(Ill). Comm sxenesa(Il) u xenesza(Ill).
OOHapyxeHHe HOHOB KaTHOHOB JKe€JIe3a B pacTBOpe. 3HaUEHHE COSJUHEHHH JKere3a.
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Koppo3sust xuMudeckas 1 3JIeKTpOXUMHUYECKas. 3alluTa METAJUIOB OT KOPPO3WH. MeTaluibl B TIPUPOJIe: B CBOOOIHOM BHJIE U B BHIIe coenauHeHni. [ToHaTHE 0 MeTamryprun. UépHas

U 1[BeTHAs MeTauTyprus. [IupoMeramTyprus, THIPOMETALUTYPIHs, JIeKTpoMeTaILTyprus. JloMeHHEIH mporecc. [lepepaboTka dyryHa B cTasib. DJICKTPOIH3 PACILIABOB.
JeMoHcTpanuu

e  BzaumopeiicTBue HaTpHs, TUTHUS U KAJIbLUS C BOJIOM.
I'openuie HaTpus, MarHUA U JKelle3a B KUCTIOPOJE.
Bcenblinika TepMUTHOM cMecH.
BszaumoneiicTBie cMecH OPOIIKOB CEpPhI U JKeje3a, [IMHKA U CEPHI.
BzaumoneiicTBue antOMUHUS C KACIOTaMU, IIET0YaMH U BOJIOM.
BsaumMoneiicTBue jxene3a U MEIU C XJIOPOM.
BzaumMoneiicTBrue Meu ¢ KOHIICHTPUPOBAHHOMN CEPHOI KHCIOTON M a30THOM KHCIOTOU (pa30aBlICHHON M KOHIICHTPHUPOBAHHOM).
Oxpacka IaMeHH COeANHEHUSIMH IIeJI0YHBIX METaJJIOB.
Okpacka IaMeHH COeANHEHUSIMHU MIET0UYHO3EMEIbHBIX METAJIIOB .
lamenue u3BecTH BOJIOM.
ITonmyuenue kECTKOM BOABI B3aUMOJICHCTBUEM YIVIEKHCIIOTO C U3BECTKOBOM BOZOM.
YcTpaHeHHe BpEMEHHOM KECTKOCTH KUITSTYUCHHEM U TOOABKOU COIBI.
YcTpaHeHHe MOCTOSIHHOM KECTKOCTH J0OABKOM COJIBI.
VIOHUTBI ¥ IPUHITAIT UX JCUCTBUS (BUACOPPATMEHT).
Konnekiys npupoIHbIX COSTUHEHUN aTFOMUHUS.
Buneopparmentst u ciaiiapl « OKCHI aIFOMUHUS M €10 MOAU(DHUKALIII).
[Nonyuenne aMmpoTEpPHOro rUAPOKCHAA ATIOMHUHUSI U UCCIIEIOBAHKIE €ro CBOMCTB.
Komnexnus «XuMu4eckue HCTOYHUKH TOKay.
Pe3ynpTaThl JINTETFHOTO SKCIIEPUMEHTA 110 U3YUYEHUIO KOPPO3UH CTAIBHBIX M3/IE/IUH B 3aBUCUMOCTH OT YCJIOBHI IPOIIECCOB.
Boccranosnenune menu u3 okcuna meau (II) Bomopomom.
Buneopparments u ciaiinpl «IIporM3BOACTBO YyryHa U CTalNy.
Buneodparments u ciaiiapl «3nenust u3 4yryHa u CTajm).
Buneopparments u ciaiinpl « [ [poM3BOACTBO ATFOMUHUS.

JlaGopaTopHbIe ONBITHI

37. BzaumopeiicTue xene3a ¢ pactBopoM cynbdara meau(Il).
38. [Nony4yenne U3BECTKOBOM BOJIBI U OMBITHI C HEH.

39. Toyuenne rumpokcumos xenesa (1) u (1I1).
40.KauecTBeHHBIE pEaKIMN Ha KATHOHBI JKeIe3a.

I[IpakTuyeckue padoTbI
6. [Tomydenue >kecTKOI BOIBI M CITOCOOBI €€ YCTpaHEeHHSI.
7. PelieHue sKCIIEpUMEHTAIBHBIX 3314 110 TeMe «MeTasuibD.

Xumus 1 OKpy:Kaas cpeaa
Crpoenne 3emiu: sIpo, MAaHTHSA, 3eMHAsI KOpa, UX XUMHUUECKHi coctaB. JIutocdepa u e€ xummdeckuii cocraB. Munepansl. Pynpl. Ocagodnsie mopozsl. [lone3Hnsie HCKomaeMele.
Xumudeckuii coctaB ruapocdepsl. XUMHIECKHA COCTaB aTMOC(EPHI.
VlcTouyHNKH XMMHYECKOrO 3arps3HEHUs] OKpyXaromied cpeapl. [7100aibHBIE 5KOJOTMUECKHE MpPOOJIEMBbl YEIOBEYECTBA: MApHHUKOBBIM 3()(EKT, KUCIOTHBIE IOXK/H, O30HOBBIC MBIPHI.
Mex1yHapoJHOE COTPYIHHIECTBO B OOJIACTH OXPaHbI OKPYXKAIOLIEH Cpelbl OT XUMHUYECKOTO 3arpss3HeHNS. «3enéHas XUMUsD.



11

JeMoHcTpanuu

Buneodparmentst u cnaiiapl «Ctpoenne 3eMin U e€ XMMUYECKHi coctaBy. " KomieKkuust MUHepaIoB M TOPHBIX TTOPOJI.
Komnexuus «Pyas! meTaniosy.
Buneopparmentst u ciaaiapl «I 100ambHbIE SKOIOrHYECKUE TTPOOIEMBI YEIOBEYECTBAY.

JlabopaTopHblie ONbITHI
41. Vzy4yeHue rpaHuTa.
42. VzyyeHue MapKUpOBOK Pa3IM4HBIX BU/IOB MPOMBIIIIEHHBIX U MPOIOBOJILCTBEHHBIX TOBAPOB

O0o01meHne 3HAHMI 10 XUMHUH 32 KypC 0CHOBHOM mKO0JbI. [ToaroroBka k OCHOBHOMY rocy1apcTBEHHOMY IK3aMeHY
CrpoeHue aToMa B COOTBETCTBUH C INOJOXEHHEM XMMHYECKOro snemeHTta B Ilepuonuueckoil cucteme. CTpoeHHE BEIeCTBA: XUMHMUYECKas CBSI3b U KPUCTAIIMUECKHE PEIIETKH.

3aBHCHMOCTh CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMH IMPOCTHIX BEIIECTB (METAJUIOB, HEMETAIJIOB, ONAaropo/iHbIX ra30B) OT MOJIOKEHHUs 31eMeHToB B [lepnoaudeckoii cucreme. Tunonorus
HEOpraHM4YeCcKHX BEIIECTB, JeJICHHE UX Ha KJacchl U rpynmsl. [Ipencrasureny.

[lpu3Haku © yCIOBHS NPOTEKaHHWs XMMHUYECKMX peakuuid. THUHomorus XUMHYECKMX peaklMd MO0 pa3iMYHbIM OCHOBaHHWsM. Peakiuuu HOHHOro obOMeHa. OKHCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUH.

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XMMUUECKHE CBOMCTBA CONE00pa3yIONIMX OKCUIOB, THAPOKCUIOB (OCHOBAHUM, KUCIOT U aM(pOTEPHBIX THIPOKCHJIOB), COJICH.

B pe3ysbTaTe H3y4eHHs] XHMUHU HAa 0a30BoM ypoBHe B 9 Kjacce

Yyenux HAYIUTCsH:

Hlonumamo

- XMMUYECKYIO CAMBOIIUKY: 3HAKH XMMHUUYECKUX JJIEMEHTOB, (DOPMYIIbI XUMHYECKUX BELIECTB, YPABHEHHSI XUMHUYECKUX PEaKIUi

- Ba)XHEHIINEe XUMHYECKUE IOHITUS: BEIIECTBO, XUMHUYECKUNA IJIEMEHT, aTOM, MOJIEKYlla, OTHOCHUTENbHbIE aTOMHAsI M MOJIEKY/sIpHAs MAacChl, MOH, KaTHOH, aHHOH, XHMMHYeCKas
CBSI3b, 3JEKTPOOTPHLATEIEHOCTh, BaJICHTHOCTD, CTEIIEHb OKHUCICHUS, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00BhEM, PaCTBOPHL, SIEKTPOIUTHI M HEIJIEKTPOIUTHI, IIEKTPOTUTHYECKAs
JVICCOTIAAITHS, OKICITUTEh 1 BOCCTAHOBUTENh, OKICIICHIE U BOCCTAHOBIICHHE, TETUI0BOH d(h(heKT peakiiiv, OCHOBHBIC THITHI PEaKIINi B HEOPTaHMYECKOH XUMHUHI

- (bopMyITHUPOBKHM OCHOBHBIX 3aKOHOB U TEOPUI XUMHUH: aTOMHO-MOJIEKYJSIPHOTO YYEHHsS, 3aKOHOB COXPAaHEHHUS MACChl BEIECTB, MMOCTOSHCTBA COCTaBa BEILECTB, ABOrapo;
nepuonudeckoro 3akoHa J[.Ml.MeHzpeneeBa; Teopur CTPOCHHS aTOMa W YUCHHS O CTPOCHHH BEIIECTBA; TEOPHU AIICKTPOIUTHYCCKOW IHICCONMAIHA W YUEHHS O XMUMHUYECKOU
peaxnuu.

Haszvieamo

- XUMUYECKUE DJIIEMCHTBI

- COCIMHEHUS M3yICHHBIX KJIIACCOB HEOPTAaHMIECKIX BEIIECTB

- OpraHMYeCcKHe BEIIECTBA IO UX (popMyIe: MeTaH, 3TaH, STHWICH, alleTUIICH, METaHOJ, STAHOJ, TIIUIIEPHH, YKCYCHAsI KICIIOTa, TIIF0K03a, CaXxapo3a

Oo0vsacHamep

- (U3UYECKUI CMBICI TOPSAKOBOTO HOMEpAa XMMHYECKOTO JIIEMEHTa, HOMEpa TPYIIBl W MepruoIa B IEPHOANYECKON crcTeMe XxuMuueckux siemeHToB J[.M.MeHneneeBa, k
KOTOPBIM 3JIEMEHT MPHHAICKAT

- 3aKOHOMEPHOCTH W3MEHEHHS CTPOCHUS aTOMOB, CBOWCTB JIIEMEHTOB B IpeeiiaX MajbIX TEPHONOB W A-TPYI, a TakKe CBOMCTB 0Opa3yeMBIX WMH BBICIIHX OKCHAOB H
THUAPOKCHUJIOB

- CYITHOCTb IPOIIecca IEKTPOTUTHISCKON AUCCOIMANIAN B PEaKIni HOHHOTO 0OMeHa
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e Xapaxmepu3zoeamp
- XUMHYECKHE AJIEMEHTHI 1-20 Ha OCHOBE HX MMOJIOKEHUS B TIEPUOMICCKON CHCTEMe XUMIYecKkuX 3neMmenToB JI. 1. MeHeneeBa 1 0COOCHHOCTEH CTPOCHHUS X aTOMOB
- B3aUMOCBSI3b MEXY COCTABOM, CTPOEHHEM U CBOMCTBAMU HEOPTAaHUYECKUX BEILECTB
-XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (MPOCTHIX BEIICCTB M COCAMHCHUI)
e Onpedenamo
- COCTaB BEIIECTB IO UX (hopMyrnam
- BaJICHTHOCTh M CTETICHU OKUCJICHHS 3JIEMEHTOB B COCIMHCHHUH
- BUABI XMMHYECKON CBS3U B COSAMHEHHSIX
- TUTIBI KPUCTAJUTMYECKUX PEIICTOK TBEP/BIX BEIICCTB
-IIPUHAJIEKHOCTh BEIIECTB K OIMPE/IETICHHOMY KJIacCy COeTMHEHU N
- TUTIBI XUMUYECKUX PEaKIUi
- BO3MOXKHOCTH MPOTCKAHUS PEAKIIMH HOHHOTO OOMEHa
o Cocmagnamop
- CXEMbI CTPOCHHUS aTOMOB MEPBBIX ABALATH JIEMEHTOB nepuoandeckoil cucremsl J[.11.Menneneesa
- (hopMyIBI HEOPraHMYECKUX COSTUHEHHH U3yYEHHBIX KJIaCCOB BEIIECTB
- YpaBHCHUS XMMHUYECKUX PEAKIIMM, B TOM YHUCJIC OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX, C TOMOIIBI0 METOIa JICKTPOHHOI0 OajaHca
o be3zonacno obpawjamocsa
- C XUMHYECKOH MOCYJ0H U JIaOOpaTOpHBIM 000PYI0BaHUEM
o IIpoeooums xumuueckuii IKCnepumenm
- IOATBEPKAAIOIINN XUMHUYECKUN COCTaB HEOPIaHUYECKUX COEAUHEHUI
- TIOTBEP K AAIOIINN XUMUYECKHE CBOICTBA N3YYEHHBIX KJIaCCOB HEOPTaHMUECKUX BEIIECTB
- 10 TIOJTYYEHUI0, COOMPAHUIO U PACIIO3HABAHHIO Ta3000pa3HBIX BEIIECTB
- 10 ONPEJIENICHHIO XJIOPU/-, CybdaT-, KApOOHAT-NOHOB ¥ MOHA AMMOHHSI C TIOMOIIIBIO KQUECTBEHHBIX PEaKLIUii
o  Bouiuucnamo
- MacCOBYIO JIOJIF0 XUMHYECKOT0 3JIeMEHTa 110 (POpMYIie COSIMHEHHUS
- MacCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE
- Maccy OCHOBHOI'O BELLECTBA [10 U3BECTHOM MACCOBOM J0JI€ IpUMecei
- 00BEMHYIO JIOJIF0 KOMIIOHEHTA ra30BOH cCMecH
- KOJIMYECTBO BEUIECTBA, 00bEM HIIM MACCy BEIIECTBA M0 KOJIUYECTBY BEIIECTBA, 00BEMY HIIH Macce PEareHTOB WM MIPOAYKTOB PEaKIINU
e  Hcnonvzoeams npuodpemennsle 3HAHUA U YMEHUSA 8 NPAKMUUECKOU 0eAMeTbHOCIU U NOBCEOHEBHOU HCUSHU
- U1t 6e30MaCHOr0 OOpAIIEHHS C BEIECTBAMH U MaTepralaMH B TIOBCEIHEBHO KU3HU M TPAMOTHOT 0 OKA3aHHS IIEPBOM IIOMOIIH IPU OXKOTaX KUCIOTAMH U MIET0YaMu
- U1l OOBSICHEHUS OTJENBHBIX (PAKTOB M MPHUPOIHBIX SBICHUN
- U1l KPUTHYIECKOMN OIIEHKH MH(POPMAIMHU O BEUIECTBAX, UCIIONb3YEMbIX B OBITY

BbINYCKHHK MOJIYYHT BO3MOKHOCTH HAYYHTHCH:

e  XapakTepu3oBaTh OCHOBHBIC METO/bI TO3HAHUS XUMHYECKHX O0BEKTOB

e  Paznnyath XUMHUYECKHE OOBEKTHI (B CTATHKE):
- XUMHYECKHE SJIEMEHTHI M IIPOCTHIE BEIeCTBa
- METaJUTBl ¥ HEMETaJUIbl (M XapaKTepH30BaTh OTHOCUTEIFHOCTD MPUHAICKHOCTH TAKHX OOBEKTOB K TOM WIIM HHOW TpyIIIe
- OpraHUYECKHE U HEOPTaHNIECKHE COSTMHEHHS
- THAPOKCHU/IBI (KHCIOPOACOAEPKAIME KHCIOThI, OCHOBaHMUS, aM(OTEPHBIE THIPOKCHIIBI)
- OKCH/IBI Hecoeo0pasyromye 1 coaeodpasyromniie (KHCIOTHBIE, OCHOBHBIE, aM(OTEpHBIE)
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- BaJICHTHOCTb U CTETICHH OKHCIICHHS
- CHCTeMaTH4YeCKUe U TPUBHAIbHBIE TEPMUHBI XUMHUUECKOW HOMEHKIIATYphI

- 3HAKOBYIO CHCTEMY B XHUMUH

Paznuyath XuMuueckre 0ObEKTHI (B JHHAMUKE):

- (puznyeckue u XUMHUYECKHE CTOPOHBI MIPOLIECCOB PACTBOPEHUS U TUCCOIUALINH

- OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH U PEaKkiuy oOMeHa

- CXEMBI ¥ ypaBHEHUS] XUMUYECKUX PeaKuii

CoOTHOCUTB:

- DK30TEPMHUUECKUE PEAKIIUH U PEaKIIUH TOPEHUsI

- KaTQJIMTUYECKHE pPeaKknuu U (PepMEHTaTUBHBIC PEaKIUu

- METaJUI, OCHOBHBIH OKCHJI, OCHOBaHHUE, COJIb

- HEMEeTaJUI, KUCJIOTHBIM OKCHJI, KHCIIOTY, COJIb

- CTpPOEHHE aToMa, BHJ XUMHUUYECKOW CBSI3H, THI KPUCTAIUTMYECKON PelIeTKN 1 (PU3NUECKHE CBOMCTBA BEIIECTBA

- HaXO0XIACHUE 3JIEMEHTOB B IIPUPOAEC U TPOMBILIJICHHBIC CHOCO6I)I HX HOJYUCHUS

- HEOOXOIMMOCTh XUMHYECKOTI'0 TIPOU3BOJICTBA M TPEOOBaHMI K OXpaHe OKpYXKaIoIIel cpe/ibl

- HE0OXOIUMOCTh MMPUMEHEHHS COBPEMEHHBIX BEIIIECTB U MaTEPHAIOB U TPEOOBAHUH K 37I0pOBhECOCPEIKECHHUIO

BoiBUTaTh M 3KCIIEPUMEHTAIBHO MPOBEPSITH THITOTE3bI 0 XUMUUECKIX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa, CTPOSHHS U MPUHAICKHOCTH K OIPEACTICHHOMY KJIACCY
(rpymme) BemecTB

[IporHo3upoBaTh CIOCOOHOCTH BEIIECTBA MPOSBIISATH OKHUCIUTENLHBIE WIIM BOCCTAHOBHUTEIILHBIE CBOMCTBA C YYETOM CTEIICHEH OKHUCIICHHS JIEMEHTOB, BXOJISIIUX B €0 COCTAB, a
TaKKe MPOAYKTOB COOTBETCTBYIOIINX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA

CocTaBiiATh ypaBHEHHUS PeakIfil ¢ yJacTHEM TUIIMYHBIX OKHCIUTENEH 1 BOCCTAHOBUTENICH Ha OCHOBE AJIEKTPOHHOTO OanaHca

OmnpenensaTs BO3MOXXHOCTD MIPOTEKAHUS XUMUYECKUX PEaKIUK Ha OCHOBE IEKTPOXUMHUYECKOr0 psijia HANpsHKEHUH METAIUIOB, pSAAa JIEKTPOOTPUIIATEIbHOCTH HEMETAJIIIOB,
TaOJHIBI PACTBOPUMOCTH U YU€Ta YCIIOBHI MPOBEICHHS PEaKInit

[IpoBOIUTE pacyeThl M0 XUMHYECKUM (QOpMYIiaM U ypaBHEHUSIM

- IS BBIBOZIA ()OPMYJIBI COSAMHEHUSI 10 MACCOBBIM JIOJISIM 3JIEMEHTOB

- UTSI IPUTOTOBJIEHUS pacTBOPA C MCIIOIB30BAHNEM KPHUCTAJUIOTHAPATOB

- JUTSL HAXOXKIEHUS TOJTM BBIXO/Ia TIPOIYKTa PEAKIINH 110 OTHOIICHHUIO K TEOPETHIESCKH BO3MOXKHOMY

- ¢ ucrons3oBaHue npasuia ['eii-Jlroccaka 00 00bEMHBIX COOTHOIIEHHUSIX T'a30B

- C UCTIONE30BAaHUEM HOHATHH «KMOJBY, KMMOJbY, «IUCIO ABOTaIPOY

- TI0 TEPMOXUMHUYECKIM YPABHEHHSIM PEAKIINU

[IpoBOAUTH XUMHUYECKHUN IKCIIEPIMEHT ¢ HEYKOCHUTEIEHBIM COOITIOJICHHEM TIPAaBUII TEXHUKH O€30MaCHOCTH

- 110 YCTAaHOBJICHHUIO KAYECTBEHHOTO M KOJIMIECTBEHHOTO COCTaBa COCAMHEHUS

- TIPY BBITIOIHEHUH MCCIIEI0BATENBCKOTO MIPOSKTa

- B IOMAIIHUX YCIOBHUSIX

Hcnonp30BaTe MpHOOPETEHHBIE KITFOUEBBIE KOMIECTEHIIMH IS BBHITIONHEHUS MPOSKTOB M yYEOHO-MCCIEIOBATENECKUX PAabOT MO HM3yYEHHIO CBOWCTB, CIHOCOOOB IONYUYCHHS M
pacIio3HaBaHHUS BEIIECTB
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e  Onpenensars UCTOYHUKU XUMHYECKOH MH(OpMAIMH, MPEACTABIATh CIUCOK WH(OPMAIMOHHBIX PECYPCOB, B TOM YHCIIC M HA WHOCTPAHHOM S3bIKE, TOTOBUTh MH()OPMAIIMOHHBIN
MPOAYKT U PE3EHTOBATH €T0

e OOBEKTHUBHO OIICHMBATh MH(OPMAIMIO O BEHIECTBAX M XMUMHUYECKHX MPOIECCAX, KPUTHUECKH OTHOCHUTHCS K TCEBAOHAYYHOH HWHGpOpMAlnH, HeJOOPOCOBECTHOW pekiame B
cpencTBax MaccoBOM MH(OpMAIH

e Co3maBaTh MOJICNH U CXEMBbI [UIS PELICHUS YICOHBIX U MO3HABATENBHBIX 3a1a4.

6. TeMaTH4ecKoe IIIAHNPOBAaHUE Kypca XHMMH.

9 kiace
Ne ni/m Pazgen kypca Koanu OcHoOBHOe coep:kaHHe 110 TeMaM
€CTBO
4acoB
1 IToBTOpeHue n 00001IeHNEe CBeJeHUI MO Kypcy 8 Sy, 1. Knaccudukanus HeopraHu4ecKux BELIeCTB ¥ UX HOMEHKJIAaTypa. TUIbI XUMHYECKOH CBA3U
Kaacca. XUMHYECKHe PeaKiuu 2-3. Krnaccugukanms XUMUYECKHX PEaKLUii o pa3IMYHbIM OCHOBaHUSIM
4-5. TTonsarre 0 CKOPOCTH XUMHUYECKOH peakuuu. Kartanus
2 XuMHYecKHe peakiui B pacTBoOpax 9u. 1. DnexTponuTHYecKas JUCCONUALI
2. OCHOBHBIE TTOJIOKEHUS TCOpUHU 3HeKTpOHI/ITI/l‘IeCKOﬁ JUcconmanuu
3-4. XuMuueckue CBOMCTBA KUCIIOT KaK DIIEKTPOIIUTOB
5. Xummyeckne CBOMCTBA OCHOBAaHHUN KaK JIEKTPOIUTOB
6. XrMuueckre CBOWCTBA COJEH KaK AJIEKTPOIUTOB
7. IlonsiTe 0 ruApoIn3e coyen
8-9. O6o0uIeHNe 1 cucTeMaTH3anus 3HaHuii o reme. KonrponbsHas padora Ne 1
3 HemeTannbl M X cOeJUHEHUSA 214 . Ob11as XxapaKTepUCTHKa HEMETAIITIOB

. O6mas xapakrepuctuka snemeHToB VI A—rpynms! - ramoreHoB
. CoennHeHNs TaJI0r€HOB

. O6mas xapakrepuctuka sieMeHToB VI A—rpymmsl — xanpkoreHoB. Cepa
. CepoBonopon 1 cynbhuabl

. Kucroponusie coemuHeHs cephl

. O0mas xapaKkTeprucTuKa 31eMeHTOB V A-Tpymmbl . A30T

. Ammmuak. Conmu aMMOHHS

9 -10. KucnopoaHbie coeqMHEHHS a30Ta

11. ®ocdop u ero coequHEHNSA

12. O6mas xapakrepuctuka 31eMentoB |V A—rpymmsl. Yrieposn
13. KucnopogHbIe COeAMHEHHUS Yriiepoa

14. YrneBonopomabt

15. Kucnopoaconepxaiine opraHiaecKie COeTMHEHHS

16. KpemHuii 1 ero coefuHeHHS

17. CunukaTHas IPOMBIILIIEHHOCTD

18. Iomy4yeHne HeMeTauIoB

19. [Nony4yeHne BaKHEHITNX COSAMHEHUA HEMETAIIIOB

O~NO O~ WN -
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20 - 21. O0CoOmEeHre U cucTeMaTU3anys 3HaHWM Mo TeMe «Hemeraiibl M UX COEOUHEHHUSY.

KonrponsHas padora Ne 2

MeTanjbl 1 BX COCeIUMHECHUSA

14 4.

1. OOGmas xapaKTepUCTHKa METaJlJIOB

2. XMUUYeCcKre CBOWCTBA METaJJIOB

3-4. O01mas xapakTepuCTHKa SIEMEHTOB | A—Trpyris
5. OOmas xapakrepuctuka 3eMeHToB || A—rpymms
6. YKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTPaHEHHSI

7. AJFOMHHUI U €T0 COCIMHCHHUS

8-9. XKenezo u ero coeanHeHus

10. Koppo3ust METa/uIoB B CLIOCOOBI 3aIIUTHI OT Hee
11 -12. Metamsl B ipupone. [ToHsiTie o Metanmyprun
13. O6obmeHne 3HaHuH 1o TeMe «MeTayutby

14. KontponbHas pabora Ne 3

JlaGopaTopHbIii IPAKTHKYM 74

1. TIlpakrhueckass pabora Ne 1. Pemenue
«ONEKTPONUTHIECKAs JUCCOLMALUSDY
. [Ipakriueckas padora Ne 2 «3yueHne cBOWCTB CONSIHOM KUCIOTBD)

. [Ipakrrueckas padora Ne 3. «M3yueHne CBOMCTB CEpHOW KHCIOTBD»

OKCIICPUMEHTAJIbHBIX

. [Ipakrrueckas padora Ne 6 «XKecTkocTh BOJIbI M CIIOCOOBI €€ YCTPAHEHHUsDY

. [Ipakriueckas padora Ne 4. «[lonyueHne aMMuaka U U3y4eHHE €ro CBOHCTBY
. [Ipaktiueckas padora Ne 5. «[lonyueHune yriekucioro ra3a v H3y4eHHUE ero CBOMCTBY»
. [Ipaxtnueckas padora Ne 7. Pemienne skcriepuMEHTAIBHBIX 33124 10 TeMe «MeTasuiby

3a1a4 1 (¢]

TEMEC

XuMus U OKpy:Kammas cpeaa 2y

. XMMHYECKHH COCTaB IJIaHETHI 3eMJIs
. OxpaHa OKpy>Kalomiei cpebl 0T XUMUYECKOTO 3arpsA3HEHHS

N =3 NN bW

O0o001eHue 3HAHMI MO0 XUMHUM 32 KyPC OCHOBHOI 64
mkoJbl. [Togroroka k OI'2

1. BemecrBa
2. XuMH4YecKHue peakun
3. OCHOBBI HEOPTAaHUYECKON XUMHUH

4-5. O6oOmeHne W cHUCTEMaTH3aIlsd 3HAHWW, MOJTYYCHHBIX B Kypce XuMuUM 8-9 Kiacca.

Kontponsnas padora Ne 4
6. AHanu3 BBIMIOJIHEHUS] KOHTPOJILHOM paboThI

Pe3epBHOe Bpemsi 4q

Hroro: 68 1
B ToM uncie KOHTPOJBHBIX padoT — 4
IIpakTuyeckux padot - 7

el N>

VY CTHBIN OTBET.

IIpoBepounast paboTa (MMCHMEHHO).

CamocrosTenbHas paborta (MMCEMEHHO).

JlaGopaTopHBIi ONBIT (MMCbMEHHOE ONMMCAHUE YKCIIEPUMEHTA).

Buasl onieHMBaeMbIX padoT
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5. Tlpakrudeckas paboTa (MHCBMEHHOE OMUCAHKE FKCIICPHIMEHTA M PELICHUE YKCIICPUMEHTAIBHBIX 3a/1a4).
6. CooOmenue (qoKIam).
7. KontponbHas pabora (TMCEMEHHO).

KDI/ITeDI/II/I OLICHUBAHUA VCTHBIX OTBE€TOB M IHNCHbMEHHBIX DaﬁOT 110 XUMHUH

Pe3ysnbraThl 00y4eHUs OLIEHMBAIOTCS MO MATHOAIUTBHOM cucTteMe. [Ipy oleHKe yYUTBIBAIOTCS CIIeIyIONINe KaYeCTBEHHBIE T0Ka3aTeNl OTBETOB!

* riryOnHa (COOTBETCTBHE M3yYEHHBIM TEOPETUIECKUM OOOOILICHNUSM);

*0CO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B IIPOrpaMMe YMEHHSIM MPUMEHSTh MOTYYEHHYIO HHPOPMAIIHIO);
*ITOJTHOTA (COOTBETCTBUE 00BbEMY IPOrpaMMbI U HH(POPMAIHK yueOHHKa).

[Ipu onieHKe YYUTHIBAIOTCS YHCIIO U XapaKTep OMHMOOK (CyLIECTBEHHbIE NIIN HECYIIECTBEHHEIE).

CymiecTBeHHble OUIMOKHM CBSI3aHBI C HEJOCTATOYHOM TIIYOMHOW M OCO3HAHHOCTBIO OTBETa (HAlpUMep, YYEHHK HENpaBMIIBHO yKa3al OCHOBHBIC MPH3HAKU TOHSTHMH, SBICHUH,
XapaKkTepHbIE CBOWCTBA BEIECTB, HENMPABWIBHO CHOPMYIMPOBAT 3aKOH, TPAaBWIO W T.JI. WIH yYEHHK HE CMOI NPUMEHHTh TEOPETHUYECKHE 3HAHMS ISl OOBSICHEHHS W TpEACKa3aHUs
SIBJICHHI, YCTAaHOBJIEHUU TIPHYMHHO-CIIEICTBEHHBIX CBS3EH, CPAaBHEHUS U KiTacCU(UKALIUK SBICHUH U T. IL.).

HecyniecTBeHHbIE OIMOKU ONPEENIOTCS HEMOIHOTOM OTBeTa ( yIyIIeHHe U3 BHIa KaKoro-inbo HexapaKTepHOro (akra rmpu onMcaHWW BellecTBa, mporecca). K HUIM MOXXHO OTHECTH
OT'OBOPKH, OITUCKH, JIOMYIIEHHbIE 1I0 HEBHUMATEFHOCTH (HAarlpuMep, Ha 2 1 0oJiee YpaBHEHHUH peakiuii B MOJHOM MOHHOM BHJE JiomnynieHa | omnbka B 0003HAUYEHHUH 3apsijia HOHA).
Pe3ynbTaThl 00yueHHs IPOBEPSIOTCS B IPOIIECCE YCTHBIX M MICHMEHHBIX OTBETOB 00YYarOLIUXCsl, @ TAKIKE MTPU BBHITIONTHEHUH UMH XUMHUYECKOTI'0 KCIIEPUMEHTA.

OI11eHKa YCTHOrO OTBETA

O1eHKa «5»:

* OTBET IOJIHBIN U IPABUIIBHBIM HA OCHOBAaHUM U3yYEHHBIX TEOPUH;

* MaTepHas U3JI0KEH B ONPENEICHHON JIOTHYECKOH MOCIEI0BATEIbHOCTH, IUTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITEIbHBIH.

OreHka «4»:

* OTBET MOJIHBIN U NPABUIBHBIM HA OCHOBAaHUM U3yYEHHBIX TEOPHUIL;

* MaTepHal U3JI0KEH B ONPEAEIICHHOH JTOTHYEeCKOH MOCIe0BATEIFHOCTH, IPH 3TOM AOITYIIEHBI ABE-TPU HECYLIECTBEHHBIE OLIMOKHU, HCIIPABJICHHBIE IO TPEOOBAHUIO YUHUTEII.
Orenka «3»:

* OTBET IOJIHBIN, HO IIPH 3TOM JIOITYIII€HA CYIIECTBEHHAs OINOKA MIIM OTBET HETIONHBIH, HECBA3HBIM.

OreHka «2»:

* IIpU OTBeTe OOHApPY)KEHO HEMOHMMaHHE OOYYarolUMCS OCHOBHOI'O COIEpKaHUS y4eOHOro MaTepHaia WM JOMyLIeHbl CYIIeCTBEHHBbIC OMIMOKH, KOTOpbIe OOyYalOIIMiCS HE MOXKET
WCIIPABUTH MPU HABOSIIMX BONPOCAX YIUTEIS.

Orenka «1»:

* OTCYTCTBHE OTBETA.

O11eHKa MUCBMEHHBIX padoT

Ouyenka HKCnepuUMeHmaibHbIX YMEeHULL:
OreHKa CTaBUTCS Ha OCHOBaHMH HAOIIOJCHUS 32 00yJIarOIINMUCS W MICEMEHHOTO OTYeTa 3a padory.

Or1eHKa «5»:

* paboTa BBINMOJIHEHA MOJHOCTHIO U MPABHIIBHO, CICTAHBI IPABUIIbHBIC HAOIIOICHHUS U BBIBOJIHI;

* SKCIIEPUMEHT OCYIIIECTBIICH I10 IUTAHY C YY4ETOM TEXHHUKH 0E30MaCHOCTH W MPaBHI pabOTHI ¢ BEMIECTBAMH U 000pPYIOBAHUEM;

* POSIBJIICHBl  OPTaHU3AIMOHHO-TPYAOBBIC YMEHUS (TIOICPKUBAIOTCSI YUCTOTA PAbOYEro MecTa U MOPSIOK Ha CTONE, YKOHOMHO UCIOIB3YIOTCS PEaKTHBHI).
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OrneHka «4»:

* paboTa BBINOJIHEHA NIPaBUIIBHO, C/IEJIAHBI TIPaBHIIbHbBIE HAOIIOAEHHS U BBIBOJBI, HO TIPH 3TOM SKCIIEPUMEHT IPOBEAEH HE MOITHOCTHIO WM JOMYIIEHbl HECYIIeCTBEHHBIE OMIMOKH B padoTe
C BEUIECTBAMHU M 000pYyJOBaHHEM

Ouenka «3»:

* pabora BBINOJIHEHA NPABUIILHO HE MEHEE YeM HaIOJIOBUHY WIIM JOIMYIIeHa CYIIeCTBEHHas OIMOKa B X0JI€ SKCIIEPUMEHTA, B OOBSICHEHNH, B O(OPMIIEHHH PaOOThI, B COOJTIOAEHIHN MTPABUIT
TEXHHKH 0€30MacHOCTH ITpY paboTe C BellecTBaMH U 000pyI0BaHHEM, KOTOpas UCTIPABIISIETCS] 10 TPEOOBAHHIO YUUTEIIS.

OneHka «2»:

* nmomymieHsl ABe (M Oosee) CyIIeCTBEHHBIE OMIMOKHM B XOJ€ KCHEPHUMEHTa, B OOBSICHEHHWH, B O(OPMIIEHHH Pa0OTHI, B COOJIOJEHUN TpaBWJI TEXHUKH O€30MacHOCTH NpU padore ¢
BEIIECTBAMH U 000PY/I0BaHUEM, KOTOPBIE 00YUAIOIINICS HE MOXKET UCTIPABUTH JaXKe M0 TPEOOBAHUIO YUUTEIIS.

Ouenka «1»:

* paboTa He BBINOJIHEHA, Y 00YUYalOIIEerocsi OTCYTCTBYIOT SKCIIEPUMEHTAIILHBIE YMEHHSI.

OueHKa VMeHZ/ll:i peuiams dKCnepumenmajbrvle 3a0ayu.;

Ouenka «5»:

* IJIaH PEHICHUS COCTABJICH MTPABHILHO;,

* MPAaBMUIJIBHO OCYILECTBIICH MOJI00p XUMHYECKUX PEAKTHBOB U 000PY/I0BaHUS;

* JIAaHO ITOJIHOE OOBIICHEHUE U CEIAHBI BLIBOJIEI.

OueHka «4»:

* IUIaH PELICHUsI COCTABJICH IPABUJIBHO;

* IPAaBUIILHO OCYILECTBIICH MOJ00p XUMUYECKUX PEAKTUBOM M 000PYI0BaHHMs, IIPH ITOM JOMYIICHO He Ooliee IBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHHH M BBIBOJIAX.
OreHka «3»:

* [UIaH PELICHUsI COCTABJICH IPABUJIBHO;

*IIPaBHJIBHO OCYIIECTBIICH NOAOOP XMMUUECKUX PEAKTHBOB M 000pPYOBaHMs, HO JOMYIIEHA CYILIECTBEHHAs OIINOKA B OOBSICHEHUH U BHIBOZAX.
OreHka «2»:

* TOMyIIEeHbI Be (1 Ooliee) OMIMOKH B TUIAHE PEIICHUs, B IO00pE XMMUUECKHX PEaKTUBOB H 000PYIOBaHUs, B OOBSICHEHUHU U BBIBOJIAX.
Ormenka « 1 »:

* 3aJlaua He pelieHa.

Oyenka ymenuil pewiams pacyemnvle 3a0a4u.

O1reHKa «5»:

* B JIOTHYECKOM PACCY)KJICHUH U PEIICHUH HET OIIMOOK, 3a/1aua pelieHa paluoHaIbHBIM CIIOCOOOM.

OreHka «4»:

*B JIOTHYECKOM PACCYXK/ICHHU M PEIICHUU HET CYIIECTBEHHBIX OLMIMOOK, HO 3aJ[a4ya pellieHa HepallMoHAIBHBIM CIIOCOOOM WITH JIOMYIIEHO He 0ojiee IBYX HECYIIECTBEHHBIX OIIHOOK.
OreHka «3»:

*B JIOTUYECKOM PACCY)KJICHUH HET CYIIECTBEHHBIX OIIHUOOK, HO OMYIIEHA CYIIECTBEHHAs OMIMOKA B MATEMAaTHYECKUX pacyerax.

OreHka «2»:

*HMEIOTCS CYIIECTBEHHBIC OIIMOKU B JIOTMYECKOM PACCYXKICHHU U B PEIICHHH.

Orenka «1»:

*OTCYTCTBHE OTBETA HA 3a/IaHHUE.

Ouyenka nucbMenHblx KOHMPOAbHBbIX pabom.:
Ouenka «5»:
*OTBET ITOJTHBIN U MIPABHIIBHEIHN, BO3MOXKHA HECYIIIECTBEHHAS OIIMOKA.
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OreHKa «4»:

*OTBET HEMOJHBIN WK JOMYIICHO He 00Jiee TBYX HECYIIECCTBEHHBIX OIMMHUOOK.

OreHka «3».

*paboTa BEHITIOJIHEHA HE MCHEE YeM HAIOJIOBHHY, JIOMYIIECHA OJTHA CYIICCTBCHHAS OIIMOKA ¥ IIPH 3TOM JIBE-TPU HECYIIICCTBCHHBIC.
Or1eHKa «2»:

*paboTa BHITIOJIHEHA MEHBIIIC YeM HAIOJIOBHHY WII COACPIKUT HECKOJIBKO CYIIIECTBCHHBIX OINIHOOK.

Ornenka «1»:

*paboTa He BBHIOJTHEHA.

Ouyenka nucbMenno20 00k1a0d (Coobuens) no meme.

KoHTposbHBIE , CAMOCTOSITENBHBIE U TIPOBEPOYHBIE PA0OTHI MOI'YT TI0 YCMOTPEHHIO YYHTENSl OLIEHHBAThCS B COOTBETCTBHH C Pa3pabOTaHHONW UM KPUTEPHANBHOW OaibHOU
mkanoit. [llkana momKHA CONMPOBOXKAATHCS MEPEBOJOM B OTMETOUHblE Oamibl ( OT «1» 1Mo «5») M MOKa3blBaTh YPOBHH YCBOEHUS NMPOrpaMMbl ( TOHIKEHHBIH , HU3KHH, 0a30BBIH,
TIOBBIIIICHHBIH, BEICOKHIA).

[Tpu onieHKe BHITOTHEHHS MMCbMEHHON KOHTPOJILHOM paboThl HEOOXOJMMO YYUTBIBATh TPEOOBAHUS €ANHOTO Ophorpaguueckoro pexxuma.
OtMeTKa 3a UTOrOBYIO KOHTPOJIBHYIO PadOTy KOPPEKTUPYET MPEALIECTBYIOIINE ITPY BBICTABICHHH OTMETKH 3a MOJIYTOfine, TO/I.

KaﬂeHZ[apHO-TeMaTH‘leCKOC IVIaHUpPOBaHUE

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

IInanupyembie pe3ybTaThl Cpoxu
N Tema NpoBeIeHUs!
. /;1 OcHoBHOe cofiep:kaHue YPOKa JIMYHOCTHDBIE o o
IpeaveTnbIe MeTanpeaMeTHbIe naany | Qakt
y
IMoBTOpeHue U 0600IIeHNE CBeAeHHMIT O Kypey 8 knacca. Xumuueckue peakuuu (6 4)
Knaccudukarms bunapusie coenuaeHnsE. OKCHIBI Xapaxmepuzosamv OKCUIBI, PeryasiTuBHbIC
1/1 HEOPTaHMYECKUX coeoOpa3yrolIie U Hecoaeo0pasyroIue. THIPOKCHUIBI U COJH TI0 TUTAHY: DopMyIMpOBaTh ENh YPOKA U CTABUTH 3a/1aUH,
BEILECTB U UX I'aapoxcuasr: OCHOBaHMS, aM(QOTEPHEBIE COCTaB, cIroco0BI 00pa30BaHUs HEOOXOAUMBIE IS €€ JOCTIKEHMUS,
HOMEHKJarypa. TUIBl | THAPOKCHUIBI, KUCTIOPOICOAEPKAIIHe HA3BaHWH, XapaKTepHBIE CBOICTBA U TUTAHUPOBATH CBOIO JICATEIBHOCTE 1
XAMUYECKOH CBA3H kucinoTel. CpeqHne, KUCIble, OCHOBHBIE H TTOTTyYeHHE MIPOTHO3MPOBATH €€ PE3YIIbTATHI
Hucrpykrax no Th KOMIUIEKCHBIE conu. THITBI B3 —MOHHAs, | Kiaccuguyuposams OKCHIPL,
Ilo3HaBaTebHbIE
KOBQJICHTHASI, METAJUINYECKasi, BOJOPOIHAS | THAPOKCHIBI M COIH IO Pa3TUIHBIM
CTpOuTh JTOTHYECKHUE PACCYXKIACHUS,
JemoncTpamuu. O3HAKOMJICHHE C TIpI3HaKaM
yCTaHABJIMBATh IIPUYNHHO-CIICICTBCHHEIC
KOJUIEKIIMSIMU METAJIIOB M HEMETAJLIOB. Ymemw monTBEpKIATH
CBSI3H, IOHUMATh, CTPYKTYPUPOBATh U
O3HaKOMJICHUE C KOJUIEKI[USIMH OKCHUJIOB, XapaKTEePUCTHUKY OTAETHHBIX
HHTEPIIPETHPOBATH MH(OPMAIIHIO,
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KHCJIOT U COJeH

TpeICTaBUTENEH KIIaCCOB
HEOpraHNYECKUX BEIIECTB
YpaBHEHUSIMU COOTBETCTBYIOIIHNX
peakuuii

Packpvieams TeHETHUECKYIO CBS3h
MEX1y KlacCaMHi HEOPTaHUYECKUX
COEIUHEHUI

MPEJICTABJICHHYIO B CXeMaTUYHOM BHJIE
KoMMYHHKaTHBHBIE

Crtpouts peueBble BHICKa3bIBaHHSI B YCTHON U
MUCEMEHHOHN (hopMe, apTyMEHTHPOBATH CBOIO
TOUKY 3pEHUS

JIMYHOCTHLIE

dopMupoBaHre TTO3HABATEILHOTO HHTEpECa K
M3YYEHHIO XUMUHU, MOTUBAIUS yJalllUuXCsl Ha
MOJTy4YE€HUE HOBBIX 3HAHUI

2-3/2-3 | Knaccudukanust O0o00meHne CBeIeHUI 0 XUMHYECKUX Ilo3HaBaTesIbHBIE: OCYIIECTBIISATH CPABHEHUE,

XUMHYECKHX peakiuii | peakuusx. Kimaccudukanus XuMHIECKUX O6vsctsmb TORATHS «XUMUIECKas co3/1aBath 0000IIEHNUS, YCTAHABIUBATh

0 Pa3TUYHBIM peaKIuii 1Mo pa3InyHbIM OCHOBAHHUSIM: TI0 PCAKIID), «PEAKIMH COCTNHCHIA, aHaJIOrHH, KITacCU(PUIIMPOBATH U IETaTh

OCHOBAHUSIM COCTaBY U YHCIy pEarupyromux u pa3n0}KeHHﬂ’u06MeHa’ 3aMCIICHU, BBIBOJIBI, CTPYKTYpPHPOBaTh HH(pOpMaIUIO
06pa3yIomKXCs BEIECTB, MO TEIIOBOMY “pCaKiiisi HCNTPAH3ALHIID, «(9K30- PeryJisiTHBHBIE: BHITIONHATE 33JaHHUS TI0
>dexTy, Mo 06paTUMOCTH, MO 1 SHAOTEPMHUHCCKHIC pCaKIIHID?, OTpe/IeNIeHHOMY arOPUTMY, CPABHUBATH
arperaTHOMY COCTOSHHIO PEarupyroIixX «obpaTHMbie 1 HeOOpaTHMBbIC Pe3yBTATHI C STAIOHOM, TIPU HEOOXOUMOCTH
BEIIECTB, 110 M3MEHEHUIO CTETICHEH PCAKIHI, «TOMO- 1 FCTCPOreHHBIC KOPPEKTHPOBATH OMIMOKKA CAMOCTOSTEIEHO
OKMCIIEHHsl 3JIEMEHTOB, 110 HCIONb30Banuto | PCAKIHIID, (KATATUTHHCCKHAC 1 KoMMYHHKATHBHBIE: CTPOUTH PEUCBbIC
KaTanu3aTopa HCKATAITIICCKNC KLY, BBICKA3bIBAHUS B YCTHOM U MMCHMEHHOM (hopMe;
JlabopaTopHbIe ONBITHI «OKMCITHTEIBHO- padoTaTh B rpymiie 4y JOCTIKEHHS 1IeIH;
1. BzaumoseicTBIE aMMHUaKa 1 BOCCTAHOBHTCILHBIC pEAKIIMID BBIPA’KATh U apPTyMEHTHPOBATH CBOIO TOUKY
XJIOPOBOAOPO/IA. Knaccuguyuposams xuMmudeckue 3peHuA
2. Peaknus HeWTpamu3aLuu. PEAKIIMY 110 Pa3THaHbIM JInuHocTHBIE: HOPMHUPOBAHNE YMCHUS
3. Habmopnenue teroBoro addexra OCHOBAHUAM YIIPABISTH CBOCH MTO3HABATENBLHOM
peakuy HelTpaTH3aLiy. JeATENbHOCTBIO; TOHUMaHUE 3HAYUMOCTH
4. B3anmopeiicTBue CepHON KUCIOTHI € Onpedenamp CTENICHN OKUCICHUSL €CTECTBEHHO-HAYYHBIX 3HAHUH IS PELLCHUS
okxcuaom meaum (I1). 3JIEMEHTOB, OKUCIUTEIb U MPAaKTUYECKUX 33124
5. Pa3noxxeHue nepokcuaa Bogopoaa ¢ BOCCTaHOBUTEIb, ITPOLIECCHI
MIOMOIIBIO KaTana3bl KapToers OKHCJIEHHS ¥ BOCCTAHOBJICHHS

4-5/4-5 | TloHsTHE O CKOPOCTH [ToHsATHE O CKOPOCTH XUMUIECKOU Ilo3HaBaTeJbHbIE: OCYIIECTBIISATH CPAaBHEHHE,

XUMHUYECKON PEaKIHH.
Karamm3

peaxnun. PaKkTOpPbI, BAUAIOIINE HA
CKOPOCTh XUMHYECKUX PEaKIMii: Mpupoa
pearupyroyx BEIIeCTB, NX KOHIIEHTpaIus,
TeMIIepaTypa, IIOMAAb CONPUKOCHOBEHUS,
Hanuuue Katanuzatopa. Katanus
JdemoncTpauun:

- 3aBHCHUMOCTb CKOPOCTH XHMHYECKOMH
peaknmMu OT TPHUPOABI  PEArHPYIOIINX
BEIIIECTB.

- 3aBHCHMOCTb CKOPOCTH XHMHYECKOH
peakuyu OT KOHLEHTPAlMU PEarupyrolux
BELIECTB.

ObwvsacHAmMb, 9TO TAKOE CKOPOCTh
XUMUYECKON peaKkLuu

Apeymenmuposams BEIOOP €IIHUIT
CKOPOCTH XMMHUYECKOU peaKiu

Yemanasnueames npuauHHO-
CIIC/ICTBEHHBIE CBSI3U Pa3INIHBIX
(haKTOPOB M CKOPOCTH XUMHIECKOH
peakuun

Habrrwoams u onucvisame peaxiym
MEXTy BEIIeCTBAMHU

co3/laBaTh 000OIIEHNS, YCTaHABINBATh
aHAJIOTWH, KIacCH(UINPOBATh U JENATh
BBIBOJIBI, CTPYKTYPHPOBaTh HH(POpMALIHIO
PeryasiTHBHbIE: BBHITOTHATH 33aHUS 11O
OIPEICTIEHHOMY allTOPUTMY, CPABHUBATH
PE3yIIBTATHI C 3TATIOHOM, IPH HEOOXOANMOCTH
KOPPEKTHPOBATh OLINOKH CAMOCTOSATETHHO
KoMMYHHUKATHBHBIE: CTPOUTDH PEUEBBIE
BBICKAa3BbIBaHUS B YCTHOU M MIUCHMEHHOU (hopMe;
paboTath B rpyIIe sl JOCTHKEHHS LETIH;
BBIpaKaTh M apTyMEHTHPOBATH CBOIO TOUKY
3peHus
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- 3aBHCHMOCTB CKOPOCTU XHMHYECKOH JImuHoCcTHBIE: POpMUPOBAHHE YMEHHS
peakiuu OT IUIOWAAUd COIPUKOCHOBEHHUS YIPaBISTE CBOEH NMO3HaBaTEIbHON
pearupyrommx BEIIECTB («xursImmi JIeSITeIbHOCTBIO; TOHUMAaHNE 3HAYMMOCTH
CIION»). €CTECTBEHHO-Hay4YHBIX 3HAHUH JUIsl pelleHns
- 3aBHCHMOCTB CKOPOCTU XHMHYECKOH MIPAKTUYECKUX 3a7a4

peakiu OT TeMIepaTyphl pearupyroulux

BEILIECTB

JlaGopaTopHble ONbITHI:

6. 3aBUCHMMOCTb CKOPOCTH XHMHYECKOM
peakuuu  OT MPHUPOABI  PEArHPYIOIIUX
BEIIECTB HAa MpPUMEPE B3aUMOACHCTBUS
pacTBOPOB THOCYJb(aTaHATPUsI U XJIOpUAA
Oapusi, THOCyJab(ara HATPUSI M COJISTHOH
KHCJIOTBI.

7. 3aBUCHUMOCTb CKOPOCTH XHMHYECKOH
p€akuun OT HNPUPOALI MECTAJIOB IIPU HX
B3aUMOJENCTBUM C COJISTHOM KUCIIOTOM.

8. 3aBHCHMOCTH CKOPOCTH XHMHYECKOM
peakuuu  OT  NOPUPOABI  KHUCIOT  IIpHU
B3aMMOJEHCTBUU HX C KEIE30M.

9. 3aBHCHUMOCTBD CKOPOCTH XHMHUYECKOI
peaKkLuy OT TEMIIEPaTypBbI.

10. 3aBHCHMOCTH CKOPOCTH XUMHYECKON
peaKuuy OT KOHIIGHTpALUK.

11. 3aBHCHMOCTH CKOPOCTH XUMHYECKOU
peakuuy OT IUIONAJU CONPUKOCHOBEHUS
pearupyrommx BeuecTB.

12. 3aBHCHMOCTH CKOPOCTH XUMHYECKOU
peaKLuy OT KaTalanu3aTopa.

XuMHYecKue peakuuu B pactBopax (9 1)

1/6 DNeKTpOIUTHIECKAS [lonsTHE 00 >IEKTPOIUTHIECKOI Ilo3HaBaTeJbHbIE: TIPOBOIUTH HAOMIOACHNS,
Xapaxmepu3sosamy TIOHATHUS

JIMCCOTHAITIS JTMCCOTMAITHHL DNEeKTPOTHTHI u JleNaTh BBIBOJIBI, HHTEPIIPETHPOBATH
(McnoIb30BaHME HEIITEKTPOIUTHL. MexanmsM jucconmaruy | <OTCKTPOTHTHICCKAS MH(OPMAIHIO
uudposoii SNIEKTPOINTOB C PA3THYHBIM XapakTepom | AMCCOUHAMMA?, OJCKTPOTHTED?, Pery iSTHBHBIE: BHITIONHAT 331aHUSA TI0
aaGopaTopun cssu.  Cremenb  smextpomuriueckoir | (HEHICKTPOTHTED OTpe/IeIeHHOMY aJITOPHTMY, CPABHHBAT
Ilentpa «Touka auccounaman.  Cutbibie M CnabBE | Vepmanaemueams npuammso- PE3YNBTATHI C STATOHOM, TIPH HEOOXOTMMOCTH
pocTay) SNEKTPOJTHTHL. CIIC/ICTREHHEIE CRASH MENCTY KOPPEKTHPOBATH ONMIMOKH CAMOCTOSTENEHO
JdemoncTpauun IIPHPOJIOH SMEKTPOIHTA 1 KoMMyHUKATHBHBIE: CTPOUTH PEYEBBIE
- VICribITanue BEmECTB M MX PACTBOPOB HA | (rereHpio ero QHCCOLMALI BBICKA3BIBAHHS B YCTHO# M TMCHMEHHOH (hopMe;
JEKTPOTPOBOTHOCTS. paboTath B TPyTIE T JOCTIDKEHHUS EITH;

JlaGopaTopHBlii ONbIT Yemanasnuseame npuarHHO- BBIpa)KaTh M apTYMEHTHPOBATH CBOIO TOUKY
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13. ducconmanys cnadbIxX 3JEKTPOJIUTOB HA
TIpUMepe YKCYCHON KHCIOTHI

CJICACTBCHHBIC BA3U MCKIAY TUIIOM
XHMUIYECKOH CBS3U B DJICKTPOJINTE
1 MCXaHU3MOM €T0 Jucconuanumn

3peHuUs
JINYHOCTHBIE: (dhopmupoBaHue
MIO3HABATEIBHOTO ~ MHTEpeca K  H3Y4EHHIO

27 OCHOBHBIE OCHOBHEIE HOJIOKEHUS Teopun XUMHH, [OHAMAHHE 3HAYHIMOCTH €CTECTBEHHO-
HONOKEHUS TEOPHH 3IeKTPONUTHYECKOI Jmcconuanuy. | <APAKTEPU30BaTh TOHATHS HAY4HBIX 3HAHUH 7S PEIIeHUs MPAKTHUECKHX
anexTponuTHUecKoi | Kiaccudukamms HMOHOB M MX cBoiicta. | «CTCTCHB IMCCOUHUALMY, 3a1a4
JUCCOLUALIH KucioTsl, ocHOBaHHs #  comu  Kak | «CHVIBHBIC M CIA0bIe SNIEKTPOTHTED,

anexTponuThl. VX kmaccudukarms  p | (KATHOHBD, CAHHOHBL»,

JET— KKHCTIOTBD», «OCHOBAHHSDY, «COJIKD

Jemonctpanun CocTaBNsTh ypaBHEHHUs

- 3aBI:ICPIMOCTL SNIEKTPONPOBOTHOCTH | 5 ercrpomuTHUIECKOM MHCCOMALIHH
KCYCHOI KHCIOTBI OT KOHI[CHTPALIHHL. o o

?, }],IBI/I)KCHI/IC oxpameHHHpr HOHOB B FHEIOT, OCHOBAHHILH Conet

3JIeKTPHYECKOM TIOJIE.

3-4/8-9 | Xumuueckue OO0mpe XUMUYECKHE CBOICTBa Ilo3HaBaTeIbHbIE: HCIOIb30BaTh 3HAKOBO-
CBOMCTBA KHCJIOT KAK | KHCIIOT: H3MeHEHHe OKPACKH HHIMKATOpoB, | \dPaKmepusosams obume CHMBOJTHUECKHE CPEJICTBA, OCYIIECTBIIATH
3J1EKTPOIUTOB B3aUMOJICHCTBHE C METAUIAMH, OKCHAaMK 1 | <AMHICCKNE CBOMCTBA KUCIIOT € HAOMIO/IeHNs, JIeNaTh BHIBOJIBI, OCYIIECTBIATH
(McnosIb30BaHue TMIPOKCHIAMH  META/UIOB M comsimu. | TO3HLMH TN KITacCH(UKAINIO, HHTEPIPETHPOBATE
mdpoBoii MosiekynspHble U HOHHbIE (MOJHBIE U MH(POPMALIMIO, TIPEICTABICHHYIO B BUE
nag)ol]))ampnn COKpaIIEHHbIE) YPaBHEHUSI PEAKLIHH. Cocmasnams MONCKYIAPHELE, PUCYHKOB U CXEM

Ientpa «Touka
pocTtay)

XUMHUYECKUI CMBICI COKpaILEHHBIX
YpaBHEHUH. Y CIIOBUS NPOTEKaHUs peaKLUn
MEKAY D3JIEKTpOIUTaMH 10 KOHIA. Psn
aKTMBHOCTH METAJIJIOB.

JlaGopaTopHbIe ONBITHI

14. H3meHeHne OKpacKd HHIUKATOPOB B
KHUCIIOTHOH cpeae.

15.Peakiist  HeHTpanuzauuu
1IET0YH Pa3InYHBIMHU KUCIIOTAMH.
16. Iomyuenne ruapokcuna meau (I1) u ero
B3aMMOZEICTBUE c Pa3IUIHBIMU
KHCIIOTaMH.

17. B3aumozeicTBUE CHIBHBIX KHCIOT C
okxcunom meaum (I1).

18. B3aumopelicTtBre KUCIOT C METAJIJIAMH.
19. KauectBeHHasi peakius Ha KapOOHAT-
HIOH.

20. Tlomy4enue
KHCITOTHI.

21. KadecTBeHHas peakiys Ha XJIOPHI- WIN
Cynb(haT-uOHBI

pacTtBOpa

CTyIHSI KpPEMHHEBOMU

TIOJIHBIE U COKpAIllEHHbIE HOHHBIE
YpaBHEHUS PEAKLUH C y4aCTUEM
KUCITOT

Apzymenmuposeams BO3SMOKHOCTh
MPOTEKAHUs PEaKLUi C yuacTHEM
KHCIIOT Ha OCHOBE IIpaBuiia
Bepromnne u psiga akTUBHOCTH
METaJJIO0B

Habnrwooams u onucvisame peaxiym
C y4acTHUEM KHUCIIOT

PeryasiTuBHbI€: INIAHUPOBATH CBOIO
JIeATENbHOCTh U MPOrHO3UPOBATh €€
PE3yJIbTAThI, BBIIOJIHATD 33JaHUS 110
OIPEIETIEHHOMY allTOPUTMY, CPAaBHUBATh
PE3yJIbTAThI C 3TAJIOHOM, IIPH HEOOXOAUMOCTH
KOPPEKTHPOBATh OLIMOKH CaMOCTOSATEIBHO
KoMMYHHKATHBHBIE: CTPOUTDH PEUEBBIE
BBICKa3bIBaHHS B YCTHOW M MHCbMEHHOIT (hopme;
paboTath B rpymie Al JOCTHKEHUS LETH;
BBIpa)kaTh ¥ apTyMEHTHPOBATEH CBOIO TOUKY

3peHus

JINYHOCTHBIE: (hopmupoBanue €IUHON
€CTECTBEHHO-Hay4IHON KapTHHBI MUpa,
(hopmupoBanue YMEHHUSA TpaMOTHOTO
oOpameHnss ¢ BemecTBaMH B OBITY |

XUMHYECKOH TabopaTopun
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5/10 XuMu4ecKue OO0mpe XUMUYECKHEe CBOMCTBa
CBOWCTBa OCHOBAaHHM meoyen: B3aMMOJICHCTBUE C KHUCIOTaMU, Xapaxmep usosame obme .
KaK 3JICKTPOJIUTOB OKCHIAMH HEMeTa/uioB, comsMu. OGme | ~AMUICCKHC CBOMCTBA OCHOBAHUM C
(ucmosib30BaHNe XMMHYECKHE CBOICTBA  HepacTBOpuMbIX | TOSHIHMH o1
nudposoii OCHOBAHUI: B3aUMOJIEHCTBUE C KUCIOTAMH, | Cpemasnsmb MOJIEKYIIAPHBIE,
JadopaTopuu pa3IokKECHUE MPU HATPEBaHUU. TIONHBIE U COKPAIICHHbIE HOHHBIE
Hentpa «Touka JlabopaTopHbIe ONBITHI YpaBHEHUS PEAKIUi C ydacTHEM
pocTtay) 22. VI3MeHeHHE OKPacKH HHIMKATOPOB B | ocpopammii
HIETIOYHOM cpene.
23. BsaumoeiicTBue ienouei ¢ | Apeymenmuposamos BO3SMOKHOCTh
VIJIEKHUCIIBIM Ta30M. MPOTEKAHUS PEaKIHiA C yIacTHEM
24. KauecTBeHHas peakuMs HAa KAaTUOH | OCHOBAHHMM HAa OCHOBE IPaBUIIA
aAMMOHHSL. bepromne Habniodams u
25. INonyuenue ruapokcuna meau (II) u ero | onucvieams peakuuy ¢ y1acTUEM
pasiioxKeHue. OCHOBaHUI
6/11 XuUMHUYeCKHe OO0mpe XUMUYECKHE CBOMCTBa
CBOICTBA COMIel KaK cpenHuX  comeii:  B3amMoneiictme ¢ | XAPaKmepusosams oduwme
3J1EKTPOUTOB KHCIIOTAMH,  LIEJOYaMH,  ColsAMH | | “AMHMYCCKNE CBOMCTBA CONICH C
meramiami.  Bsamvoneiicteue  kmcnpix | 1ML T/
COJIEH €O MEN0TaMH. Cocmaenamb MONEKYJIAPHBIE,
JlabopaTopubie ONBITHI TIOJIHBIE U COKPAIIEHHBIE HOHHBIE
26. BsaumopeiictBue  KapOOHAaTOB € ypaBHEHUs PEaKLHii ¢ yuacTHeM
KHCIIOTaMHU. conei
27. Ionyyenune ruapokcuaa xenesa (111).
28. BsaumoeiicTBHe Kene3a ¢ pacTBOpoM | Apeymenmuposams BOSMOKHOCT
cynbdara memu (11) MPOTEKAHUS PEeaKUN C y4aCTUEM
coJieil Ha OCHOBE TIpaBHJiIa
Beprosne u psiga akTHBHOCTH
METAJIIOB
Habnrwoams u onucvisame peaximm
C YYacCTHEM coJiel
7/12 [MousiTue o rumpomnuse T'uaponus, KaK 0oOMeHHOE Ilo3HaBaTeIbHbIE: HCIIOJIH30BATH 3HAKOBO-

conen
(ucnonb30BaHME
unpposoit
JnadopaTopuu
Hentpa «Touka
pocTa»)

B3aUMOJEICTBUE coiell ¢ Bopou. ['uaponus

COIM CHJIBHOTO OCHOBaHHMSI U ClIaboi
KACIOTBL.  [wmmpomus  comm  crmaboro
OCHOBaHHSI U CHIbHOM KHCIOTHL Illkama
pH.

JemoHcTpauuu

Ormpenenenue xapakTepa cpensl B
pacTBopax coiei

Yemanasnueams 3aBUCHMOCTB
MEKTy COCTABOM COJIU H
XapaKTepoM ee TUIIPOoIn3a

Ananuzuposams cpemy pacTBopa C
TIOMOIIBIO UHNKATOPOB

IIpoenosuposams THI THAPOIH3A
COJIM Ha OCHOBE aHallu3a ee

¢hopmyms

CHMBOJIYECKUE CPECTBA JUIS PACKPBITHS
CYIIHOCTH TPOIECCOB, YCTAHABINBATD
aHAJIOTVH, JIENIATh BEIBOJBI, COCTABIIATE
WHPOPMAINIO B BUIE TAOJIHII, CXEM, OLIOPHOTO
KOHCIIEKTA

PeryisiTHBHbIE: [NIAHUPOBATH CBOIO
JIeSATENILHOCTh M MPOrHO3UPOBATH €¢
PE3yABTATHI, BHITIONHATE 3aIaHUS IO
OIIpENIeIIEHHOMY alTOPUTMY, CPABHUBATH
PE3YABTATHI C 3TAJTOHOM, TIPH HEOOXOTUMOCTH
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KOPPCKTUPOBATH OIIKMOKK CAMOCTOSATEILHO
KOMMVHI/IKaTl/IBHLle: CTPOUTH PCUYCBLIC
BBICKA3bIBAHUA B YCTHOﬁ M TUCEMEHHOM (fpopMe;
pa60TaTL B I'pynne st JOCTHKCHU S LIS,
BbIpAKaTb U apryMEHTHUPOBATHL CBOIO TOUKY

3peHUs
JIMYHOCTHBIE: hopmMupoBanue YMEHUS
YIIPaBIISTh cBoeCi TO3HABATEIEHON
JISSITETIbHOCTBIO
8/13 O0o00meHne 1 cucTeMaTr3alys 3HaHUH 10 TeMe « XMMUUYECKHE PEaKIMK B PACTBOpPaXx dIEKTPOIUTOBY
9/14 Konrtposbnas padora Ne 1 o TemMe « XMMUYECKHE PEAKIIMU B PACTBOPAX JICKTPOIIUTOB)
HemeTtanibl 1 ux coequnenust (21 )

1/15 Oo0mas CTpocHHE aTOMOB HEMETAJJIOB H 06 IlosHaBaTeJbHBIE: CO37aBaTh  OOOOIICHUS,
XapaKTCPpUCTUKaA UX IOJIOKECHUEC B HCpHO}]I/I'—ICCKOﬁ CHUCTEME. BACHANMD, UTO TAKOE HEMETAJLIIBI yCTaHaBHHBaTL aHaJIOruu, JA¢JIaTb BbIBOJBI.
HEMETAaJIOB Psin SMEKTPOOTPHUATENBHOCTH. | Xhaxmepus06amb XMMIHMECKUE [Monyyars  wHpOpMAIMIO U3  Pa3IUYHBIX

Kpucraminueckre pemérki HeMeTalioB — | snemenThI-HeMeTanIEBL, HX MCTOYHUKOB U MPeo0pa30BhIBATH €€
NPOCTHIX BEIIECTB. AJLIOTpONus M €€ | crpoeHue, pusideckue u PerynsituBHbI€e: HOPMYIHPOBATH LIENb YPOKA U
NPUYUHBL. duznueckue CBOHCTBA | yyvyraeckue CBOMCTBA TPOCTBIX CTaBUTh  33J]a4d, HEOOXOOMMBbIe JUIi  ee
HemeTalioB. OBILMe XUMIYCCKHE CBOICTBA | penecTp-HeMETaIOB JIOCTY)KEHHS, IJIAHUPOBATh CBOIO JIESTEILHOCTh
HEMETAaJUIOB: U MPOTHO3UPOBATh €€ Pe3yJbTaThl; pabOTaTh B
OKHUCIIUTENbHBIE U BOCCTAHOBUTEINBHBIE. IIpeockasvisams CBOKWCTBA COOTBETCTBHH C TPEIUIOKEHHBIM aJTOPUTMOM,
JdemoncTpauuun 3JIEMCHTOB-HEMETAIJIOB B CBEPSITh CBOU JEUCTBUS C LIENBIO
Koekius HeMeTasuioB. 3aBMCHMOCTH OT MX ITOJIOKEHHS B KoMMyHuKaTHBHbBIE: CTPOUTH peueBble
Monenn  kpucrammueckux — pemérox | IICXD BBICKa3bIBaHUs B YCTHOW (Qopme, CTpoOHUTh
HEMETAJUIOB: ATOMHBIC 1 MOJICKYJISIPHBIE. V. 3¢ pekTuBHOE B3auMoyieiicTBUe c
cmanagIueams MPUINHHO-
O30HATOpP ¥ TIPHUHIUIIEI €r0 PabOTHI p OJTHOKIJIACCHUKAMHU, BBIpaXaTh u
) CIIE/ICTBEHHBIE CBSI3U MEXKIY
IopeHne HeMETaIlIoB - MPOCTHIX BEIIECTB: . apryMEeHTHPOBATh CBOIO TOUYKY 3pPEHHUS
CTPOCHUEM aTOMa, XUMHIECKON
cepsl, hocdopa, APEeBECHOTO YIIISL. . JIuuHOCTHBIE: dopmupoBaHue
CBSI3BIO, TUTIOM KPHUCTAJLTHYECKOM
MO3HABATENILHOrO  HMHTEpeca K  HM3YYCHHUIO
pEeIIEeTKH HEMETallia U ero
- XUMUH, (dhopmupoBanue HAYYHOTO
COeIMHEHUIA U (PU3NUECKIUMU
. MHUPOBO33pCHHSI,  MMOHMMAHWE  3HAYUMOCTH
CBOIMCTBaMU JJAHHOTO HEMETAJIa U N
. €CTECTBEHHO-HAYYHBIX 3HAHUH JJISI PELICHHS
€ro COeIMHCHUIA
A MPaKTHYECKUX 33724
Jlokazvléams OTHOCUTENBHOCTD
MOHSTHN «METAJUD» M «HEMETAIL)
2/16 OOmmast Tanorensl, crpoeHue UX aTOMOB U Ilo3naBaTeabHBIE: HCIONL30BaTh 3HAKOBO-
Xapaxmepuzosams CTpOCHUE,
XapaKTepUCTUKA MoJiekyn. (Du3MYeCKUe U XUMHUYECKHE CHMBOJIMYECKUE CPEJICTBA JUIS PELICHUs 3a/1a4;
. (usnueckre U XUMHYECKUE
HemetaioB VIIA — CBOMCTBA TaJOr€HOB. 3aKOHOMEPHOCTH C03/1aBaTh 000011IeHMS, YCTaHABJIMBAaTh
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TPYITIBI — FAJOTEHOB. | M3MEHEHHs  CBOMCTB  TaJOTeHOB B | CBOMCTBA, OJNYUEHHE U aHAJIOTHHM,  JelaTh  BBIBOABL  IlomydaTh
Uncrpykrax no Th 3aBUCHMOCTM ~ OT HX TONOKEHHS B | NPHMEHEHHMI TaloreHOB B IUIAHE MHQOPMAIIMIO M3 PA3IMYHEIX HCTOYHHKOB M
Iepuonuueckoit cucTeme. Haxox/enue | o6uIero, oco6eHHOro u Tpe06Pa3oBLIBATH €€
rajoreHoB B NpPHPOAE M MX TMOTyYeHHE. | eAMHHYHOTO PeryasiTuBHbIE: (OPMYTHPOBATE LETb YPOKa H
BHOJIOrHYecKOe 3HAYEHHE M MPUMEHEHHE CTaBUTH  3a7aud, HEOOXOMUMBIE JUI e
TasloreHoB. Yemanasnusame npramHHO- JOCTHKEHHS, TUIAHUPOBATH CBOKO JIEATENBHOCT
JleMoHCTpamuu CHEAICTBCHHBIC CBAIM MEKLY ¥ TIPOTHO3MPOBATH €€ Pe3yNbTaThl; paboTaTh B
OG6pasIIbI TaoreHoB - MPOCTHIX BEIIECTB. CTPOCHHICM aTOMa, XUMIICCKOM COOTBETCTBHH C MpPEMIOKEHHBIM aIrOPUTMOM,
B3anmosieficTBIE rajoreHoB ¢ MeTamiamy, | CBASbHO, THIOM KpHCTAILTHIECKO CBEPSATH CBOM JIHCTBHUS C IEIbIO
BoiTecHenue xiopa GpomMom wiu mofa u3 | PCHICTKH Y ralloreHos 1 KOoMMYHHKATHBHBIE:  CTDOMTH  pEueBbIC
PACTBOpPOB MX coneit (usmieckiMy cBOHCTBAMH ITHX BHICKA3BIBAHMS B YCTHOH ()OpMe, CTpPOHTH
BeIeCTB s dexTHBHOE B3auMoyieiicTBre c
OTHOKITACCHUKAMH, BHIPAXKATD u
3/17 CoenuHeHus ["anoreHoBOOPOIBI u ApryMCHTHPOBATH CBOIO TOUKY 3pEHUA
raJloreHoB COOTBETCTBYIOIIUE M KHCIOTEI: | XAPAKMEPU306aMb COCTAB, JIn4HoCTHDIE: ®opmuposanme
(ucnonb3oBanue MIaBHKOBAA, CONAHAs, GPOMOBOXOpoHas, | PH3MUECKHE 1 XiMirdeckie TMO3HABATCNBHOTO ~ MHTEPECAa K M3Y4CHHIO
undposoii HMOJI0BOZIOPO/IHAS. Tanorenupr, | CBOMCTBA, HOTYUCHHC XUMUH, opmuposanme HAyIHOTO
aadoparopun KauecTBeHHBIE peakiuu Ha ranorenuj- | [PHMCHCHHC COCAUHCHIH MHPOBO33pCHHsA,  MOHMMAHHE  3HAYMMOCTH
HenTpa «Touka HOHBI. ITpumenenue coesumennit | MATOTCHOB CCTECTBEHHO-HAYYHBIX 3HAHMH JUIsl peICHUS
pocTay) TaJIoreHOB M X OHOIOrHYecKas poib. Hazui6amp COSIMHCHNS FaNOrCHOB HPaKTUICCKUX 3a/1a1
Hemoncrpauun _ | mo popmyne u cocmasname
Konekuns — NPHPORHBIX  COSMMHEHMIT | yonniyiiet 10 HX HA3BAHHIO
XJopa.
JlabGopaTopHbIii ONbIT 29. | Yemanaeaueams npuanHHO-
KauecTBeHHas peakis Ha XJIOPH/I-MOHBI CIIe/ICTBEHHBIE CBS3H MEXKTY
CTPOEHUEM aTOMa, XUMUYIECKOU
CBA3BI0, THTIOM KPHCTaJLTHYECKOi
PEIIeTKH y TalOreHOB 1
(U3MIECKMMHU CBOHCTBAMHU 3THX
BeIecTB
Bolnonname pacaeTsl 1o
XMMHYECKHM (OpMyITaM 1
YpaBHEHUSIM peaKkLui,
TPOTEKAIONINX C yJacTHEM
COEIUHEHHNI raJoreHOB
4/18 Oomas OOmiast  XapaKTepHCTHKAa  DJIEMEHTOB IMo3HaBarejbHbIE: CO37aBaTh  O0OOIIEHHS,
XapaKTepHCTHKA VIA-rpynmer.  Cepa B mpupome u e | A@6amb OOIIYIO XapaKTEPHCTHKY YCTaHABIMBATH AHANOTHH, J€TaTh BBIBOJBL.
anemenToB VIA- nonydenne. AsnorponHsie Momudukarpy | dTOMOB, MPOCTBIX BEMICCTE 1 [TpoBoauTh HAGMIONEHHE, CTPYKTYPHPOBATH
TPy — ceppl M HX CBoiicTBa. XuMuueckue | COCAMHCHNN XalbKOTCHOB B MH(OPMAIHIO
xanbkoreHoB. Cepa. CBOICTBA CepHI U €& MPUMEHEHHE. 3aBHCHMOCTH OT MX IOJIOKCHI B PeryasTuBHble: GOpPMYIHPOBATH IETh YPOKA U
(McnoabL30BaHUe Jemonctpamun Bsamvoneiictsue cepsi | 11CXO CTaBUTh 3aJauM, HEOOXOMMMEIE IS  ee
uudposoii ¢ Metajuiamu. opernie cepbl B KHCTOPOLE | Xaparmepusosams crpoetie, JOCTHYKEHHS, TUTAHUPOBATh CBOIO JIESTETHHOCTD
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Jadoparopuu
Hentpa «Touka
pocTta)

AJUIOTPOIIHIO, (I)I/ISI/I‘ICCKI/IC u
XHUMHUYCCKHUC CBOfICTBa, norydyeHue
U MPUMEHCHHUE CEPhI

Yemanaenusameo MPpUYUHHO-
CJICACTBCHHBIC CBA3U MCKIY
CTPOCHHUEM aTOMa, XUMHUYECKOU
CBA3bI0, TUIIOM KpHCTaJ'IJ'IPI‘ieCKOfI
PCHIETKH CEPBI U €€ (1)PI3I/I‘{CCKI/IMI/I u
XHUMUYECKUMH CBOMCTBAMU

Buinonnams pacyeTs 1o
XUMHUYECKHM (opMysIaM 1
YPaBHEHUSM PeaKLuii,
MPOTEKAIOIIIM C y9aCTHEM CEpBI

Habniooams v onucwvieams
XMMMUYECKHUI 3KCIIEPUMEHT T10
TOPEHHUIO CEPhI HA BO3IYXE U B
KHCJIOPOJIE C COOJTIOICHUEM TPABHII
Tb

5/19

CepoBoaopon u
cynbhuabl
Hucrpykrax no Th

CepoBoJ0opO: CTPOCHHE MOJICKYJIH,
(bu3nyecKre U XUMUYECKHE CBOIICTBA,
noaydeHue u 3HadeHne. CepoBOAOpOaHAs
kucinora. Cynb(uasl 1 UX 3HaUYCHHE.
JIroMuHO(OpBI.

Jemoncrpanuu: Kowtekuus cyabHIHBIX
pyn. KauectBennast peakims Ha cyabbua-
HOHBI

Xapaxmepusosamb cOCTaB,
(usnueckre U XUMHYECKUE
CBOICTBA, MOJIyYEHUE U
NPUMEHEHHE COeIMHEHUIT Cephl B
CTEIIeHH OKHCIICHHS -2

Hasvieamsb coeuHEHUsI cEPHI B
CTeIeHH OKHCIIeHHs -2 1o Gopmyrte
U COCTaBJIATH (hOPMYJIBI 11O
Ha3BaHUIO.

Cocmagnamb MONEKYISIPHBIE U
HWOHHBIE YPaBHEHUS PEAKLUMI,
XapaKTepU3YIOIINe CBOWCTBA CEPBI
B CTENICHU OKHCJICHUSI -2

Onucwisams TIPOECCHI OKUCIECHHS-
BOCCTAHOBJICHUSI, OIIPEAETIATh
OKHCIIUTENh U BOCCTAHOBUTEIb U
COCTaBJISITh 3JICKTPOHHBIN OaslaHC B
peaKnmsix ¢ y4acTHEM CEPhI B
CTENEeHN OKUCIICHUS] -2

W TIPOTHO3UPOBATh €€ PEe3yJbTaThl; paboTaTh B
COOTBETCTBHM C TNPEIIOKEHHBIM aJITOPUTMOM,
CBEPATH CBOU JEHCTBHUSA C LIENBIO

KoMMyHHKATHBHBIE: CTpOUTH  pEUCBBIC
BBICKAa3bIBaHUS B YCTHOW (opMme, CTpPOUTH
3 dhexTHBHOE B3aUMOJIEICTBUE c
OJTHOKJIAaCCHUKAMH, BEBIPaXKaTh u
apryMEHTHPOBAThH CBOIO TOUKY 3PCHUS

JIMYHOCTHBIE: ®dopmupoBaHUe YMEHUS
YIPaBJIsITh cBoeCi MO3HABATEIILHOM

JIeATENbHOCThIO, (POPMUPOBAHUE MPABUIHLHOTO
obpallleHHsi C BENIECTBAMH B XHUMHYECCKOM
nabopaTopuu U ObITy
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6/20 Kucnoponusie Oxcun cepwi(1V), cepHucras Kuciora,
COEIMHEHUS CEPBI cymbuTsl. KauecTBeHHas peakums ma | SANUCHISAmb (opmyuet oxcr 0B
R — Cepbl, HA3BIBATH WX, OIMCHIBATS
Oxenn cepsr (VI), cepuas kiciora, | CBOHCTBA Ha OCHOBE 3HaHHH 0
cynbdarel. Kpuctaiioruapars.. KHCITOTHBIX OKCHIaX
JlemoncTpamuu . Xapaxmepuzo6amp COCTaB,
OGecupeunBante OKPANICHHBIX TKAHEH W | (ysyueckue i xuMuueckue
[IBETOB CCPHUCTBIM Ta30M. _ | cBoiicTBa cepHOIi KHCIIOTHI KaK
Bsaumoreiictene  KOHUCHTPHPOBAHHOM | 5yexrponura
CEPHOM KHCIIOTHI ¢ MEJIBIO.
OOyrMBaHHe  OPraHMYECKUX  BeLIeCTB | Xapakmepusosamb CBOHCTBA
KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTOM KOHIIEHTPUPOBAHHON CEPHOM
JlaGopaTopHblii OIIBIT 30. | KMCIIOTBI KaK OKHCIIUTEIIS
KauecTBeHHas peakiusi Ha CYIb(aT-HOHbI
Cocmaensamb MONEKYJISPHBIE U
VOHHBIE YPaBHEHMS peakLui,
XapaKTepU3yIOIIUe XUMUYECKHE
CBOMCTBA CEpPHOM KHUCIIOTBI
Pacnosnasamo CynbhaT-HOHbI
Onucwvi6ams TPOLECCH OKKUCIICHHUSI-
BOCCTaHOBJIEHHUSI, ONIPEIETATh
OKHCIIUTENb ¥ BOCCTAHOBHTEND U
COCTaBJIAITh AIIEKTPOHHBIN GaTanc B
PEAKIUSX C ydacTHEM CEPHI B
CTETIeHU OKucieHus +4 u +6
Boinoansame pacueTsl Mo
XUMUYECKUM (OpMYIIaM U
YpaBHEHHUSIM peakLui,
MPOTEKAOIIMX C yHACTHEM CEPHON
KHCJIOTHI
7121 Oomas OO0mras xapaKTepUCTHUKA HIIEMEHTOB VA- IMo3naBaTejJbHBbIE: CcO3/1aBaTh  OOOOILEHU,
XapaKTEPUCTHKA IPYHIBL. A30T, CTPOGHHE ET0 aToMa H Hasamp obutyio xapaKTepHCTHKY YCTAHABIMBATh AHAJOTHH, JENaTh BBIBOJIBL.
anemeHToB VA — MoneKyibl. DU3HUecKHe i XHUMUIECKHE aTOMOB, HPOCTBIX BCILCCTE 1 [IpoBonuTh HAGMIONEHHE, CTPYKTYPHPOBATH
IpyHIBL. A30T CBOICTBA M IIPHMEHEHHE a30Ta. A30T B COETMHEHMI dNIEMEHTOB VA- MH(OPMAIHIO
TIIPEPOJIE M €r0 GHOTOTHYECKAS POITb. TPYIIIBL B 3aBUCHMOCTH OT HX PeryasTuBHble: GOpPMYIHPOBATH IETh YPOKA U
JleMoHcTpanuu nonoxkenns B [ICXI CTAaBWTh 3a1a4d, HEOOXOOUMbIE Uil ee

Huarpamma «CocTaB BO3myXxa»
BuneodparmenTs! u cnaias! «[Itaasn
0azapeD»

Xapaxmepusosams CTPOCHHE,
(u3HUecKre 1 XUMHYECKHE
CBOICTBa, MOJIYyYEHUE U
MIPUMEHEHHE a30Ta

Yemanasnusamo MNPUINHHO-

JOCTW)KEHHS, TIIaHUPOBATh CBOIO JESITEIEHOCTD
W TIPOTHO3MPOBATh €€ PE3yJbTaThl, paboTaTh B
COOTBETCTBHH C MPEIUIOKCHHBIM aJITOPUTMOM,
CBEpSITh CBOM JICUCTBHS C IETIBIO

KOMMyHl/IKaTl/IBH])le: CTpOUTH PCUCBLIC
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CJICACTBCHHBIC CBA3U MCKIY
CTPOCHHUEM aTOMaA, XAMHYICCKOU
CBA3bI0, TUIIOM KpHCTaﬂHH‘{eCKOﬁ
PCUICTKU a30Ta U €ro (1)I/I3I/I‘ICCKI/IMI/I
1 XUMUYECKUMH CBOMCTBAaMU

Buinonnams pacyers 1o
XMUMHUYECKUM (GopMyinaM 1
YPaBHEHUSM peaKLuii,
MPOTEKAIOIINM C y4aCTHEM a30Ta

8/22

Ammuak. Comn
aMMOHUSA

AMMUaK, CTpOeHHE MOJIEKYIIbl U
(usnueckre cBoiicTBa. AMMHUayHas BOja,,
HAUIAaTBIPHBIN CIIUPT, TUAPAT AMMHAKA.
JloHOpHO - aKLEeNnTOpHBI MEXaHU3M
00pa3oBaHus KATHOHA aMMOHHUSI.
BoccraHoBUTEIBHBIE CBOMCTBA aMMHUAKa.
Coiit aMMOHHSA U UX TMPpUMEHECHHE.
KauectBeHHast peakiys Ha KaTHOH
aAMMOHHS.

JdemoncTpauun

[Nonyuenue, cobupanue U pacrio3HaBaHHUE
ammuaka. Pasnoxxenue quxpomara
aAMMOHHSA

JlaGopaTtopHbiii onbiT 31. KauecTBeHHas
peaxIys Ha KaTHOH aMMOHUS

Xapaxmepuzoeams cOCTaB,
CTPOEHHE MOJIEKYIIbI, (PU3NUECKUE U
XMMHUYECKHE CBOMCTBA, MOIyYeHUE
1 IIPpUMEHCHNEC aMMHUaKa

Hasvleamsb conu aMMOHHS [0
(dhopmynam 1 cocTaBisTh (HOPMYJIBI
0 UX HAa3BaHUSM

Cocmasnsames MONEKYISIPHBIC U
VOHHBIE YPAaBHEHMS peakLui,
XapaKTepU3YIOIINe XUMUYECKHUE
CBOICTBAa aMMHaKa U coJieit
aMMOHUS

Cocmasname ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ y4acTueM aMMHUaKa ¢
MIOMOILBI0 METOAA HJIEKTPOHHOTO
GamaHca

Yemanasnusams npuamHaHO-
CIIEZICTBEHHBIE CBSI3H MEXIY BUIOM
XHMHMUYCCKOH CBSI3H, TUIIOM
KPUCTaJUTHIECKON PEIIETKH B
aMMHaKe U COJISIX aMMOHHUS K
(hM3MIECKUMHU ¥ XUMHYECKAMHU
CBOMCTBAMU 3THUX BEIIECTB

Habnwooams u onucvieamo
XUMHUYECKHUH IKCIIEPUMEHT 110
pacro3HaBaHUIO HOHOB AMMOHHS C
cobmonernem npasun Th

BBICKA3bIBaHWs B YCTHOW (Qopme, CTpOHUTH
3 dhexTrBHOE B3aUMOJICHCTBUE c
OJTHOKJIAaCCHUKAMH, BBIpaXKaTh u
apryMEHTHPOBATh CBOIO TOUKY 3pEHHS
JIn4HOCTHBIE: DopMHUpOBaHHE YMEHHUS
YIIPaBIATH CBOEH MI03HABATENLHOM
JIeATeNbHOCTBIO, (DOPMHUPOBaHUE TPABHIBLHOTO
oOpallleHHs1 C BEIIECTBAMH B XHMHYECKOH
nabopaTopuu U ObITY
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Buvinoansme pacdyersl o
XUMIYECKUM (HopMyrIaM U
YPaBHCHUSAM PEaKIIUi,
MPOTEKAIOIINM C Y4aCTHEM
aMMuaKa

9- Kucnoponusie Oxcunpl a3oTa: HecolleoOpasyrolue H IMo3HaBaTe/bHBIE:  CO3MaBaTh  00OOIICHMS,
10/23- | coenuueHus a3ora KHCIOTHBIE.  A3OTHCTAs — KHCIOTa W | SGNUCHISAMb GOPMYIbI OKCHIOB YCTAHABIIMBATh AHAJNOTUM, J€aTh BBIBOJEBL.
24 HUTPUTHL. A30THas KHCIOTA, eé monmydenue | 23074, HaSBIBATL HX, OMHMCLIBATL [IpoBoauTh HAOMIOJCHHE, CTPYKTYPHPOBATH
u cBoiicTea. HHTpaTHL, CBOWCTBa Ha OCHOBE 3HAHUI 00 HH(OPMAIIHIO
JemoHcTpamuu oKcHaax PeryasiTuBHbIe: GOpMYITUPOBATH 1ETb YPOKA U
B3aHMc3z[ep“ICTBHe KOHI[CHTPUPOBAHHOM Cocmagisimes MoNeKysIApHBIE 1 CTaBUTh  3a/laull, HEOOXOAWUMBIC IS  ee
Aa30THOHU KHCJIOTBI C MCIbIO HOHHBIE YPaBHEHHUS] peaKuI/Iﬁ, JOCTUIKCHUA, TUIaHUPOBATH CBOIO JACATCIBHOCTD
[opeHue 4epHOro mopoxa XapaKTepH3YIOIIHE XUMHIECKHE U TPOTHO3UPOBATh €¢ Pe3yNbTaThl, paboTath B
Paznoxenue HUTpaTa KaJusad U TOPCHUC CBOICTBA OKCHUJIOB a30Ta U 230THOU COOTBETCTBUU Cvﬂpe}IJ'lO)KeHHI)IM AJITOPUTMOM,
JAPEBECHOI'O YroJibka B HEM KUCJIOTBI KaK DJIEKTPOJINTA CBEPATH CBOU JJCUCTBUA C LICIIBIO
JlabopaTopHblii onbIT 32. XuMu4eckue KoMMyHHKaTHBHBIE: CTPOUTH pedeBble
CBOMCTBA a30THOM KHUCIIOTHI KaK Xapaxmepuzoeams a30THYIO BBICKa3blBaHHs B YCTHOW (opme, CTpOHUTh
ANIEKTPOINUTA KUCJIOTY KaK OKHUCIIUTEb s dekTuBHOE B3anMOoJIeiicTBUE c
OIHOKIIACCHUKAMH, BBIpaXkaTb u
Cocmaensams ypaBHEHHA
apryMEeHTHPOBATh CBOIO TOUKY 3PEHHUSA
OKHCIMTELHO-BOCCTAHOBUTENBHBIX |y o r o DopmupoBanHe -
PCAKIIHH, XapakTCPH3YIOMnX. YIPaBJATh CBOCH [I03HABATEJIbHOM
XHMITICCKHC CBOMCTBA A30THOM JeATENbHOCThIO, (OPMUPOBAHHE IPABUILHOTO
KHCITOTEI Kak OKHCITUTEIA, C oOpalieHHss ¢ BElIeCTBAMH B XHUMHYECKOH
MIOMOLIBIO METO/a IEKTPOHHOT'O 1a6OpATOPHH U GEITY
GamaHca
Bovinonnams pacyeTsl 1o
XUMHYECKHM (popMysaM u
YpaBHEHUSIM peaKkLui,
MPOTEKAIOIIHX C YYaCTHEM a30THOU
KHCJIOTHI
10/25 ®docdop u ero ®docdop, cTpoeHHE aTOMa U aJTOTPOITHSL. Ilo3naBaTenbHbIe: CcO3/MaBaTh 00OOIIEHUS,
COEIMHEHHS Pochmmst. Pochun. Okenn pocdopa(V) n | XAPaKmepuso6ams CTpoCHHe, YCTAHABJIMBATh AHAJOTHMH, JENaTh BBIBOJIBL.
oproocdopHas kucnora. Pocharsl. UTOTPONIIO, PU3HIECKHe 1 IIpoBoaUTh HAGMIONEHHE, CTPYKTYpPHPOBATH
docdopHble ynobpenns. VHCeKTHIIEL. XUMIICCKHE CBOMCTBA, TOMYICHHC MH(OPMAIHIO
JemoncTpamuu OGpasIbl IPUPOTHEIX u npumenerne docgopa PeryasTuBHble: GOpPMYIHPOBATH IETh YPOKA U
coenuneHmA hocdopa. ['operne Gocdopa CaAMOCTOSTENBHO ONUCHIEANTD CTaBUTh 3aJadd, HEOOXOOWMEIE [UII  ee

Ha BO3Iyxe U B kuciopone. [lomydenne
6emoro ¢ocdopa u UCTIBITAHUE ET0 CBOMCTB
JlaGopaTtopHblii onbiT 33. KauecTBeHHAs
peaxnust Ha GochaT-noH

cBoiicTBa okcuaa docdopa (V) kak
KHCIIOTHOT'O OKCHIIa U CBOWCTBA
(hocthopHON KACITOTHI

JOCTI)KEHUS, TIIAaHUPOBATh CBOIO JESTEIBHOCTD
W TIPOTHO3UPOBATh €€ PEe3yJbTaThl; paboTaTh B
COOTBETCTBHH C MPEIUIOKCHHBIM aJTOPUTMOM,
CBEpPSITh CBOM JCHCTBHS C IETBIO
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Unniocmpuposams cBolicTBa
okcuna pocdopa (V) u dhochopHoit
KHCJIOTBI YPAaBHEHUSIMH
COOTBETCTBYIOIINX PEaKIUi

Pacnosnasame dpocdar-noHst

KoMMmyHuKaTHBHBIE: CTpOUTb  pEUEBBIE
BBICKA3bIBaHWs B YCTHOW (opme, CTpPOHUTH
3 dhexTHBHOE B3aUMOJIEICTBUE c
OJTHOKJIACCHUKaMHU, BBIpaXKaThb U
apryMeHTHPOBATh CBOIO TOUKY 3PEHUS

JIn4HOCTHBIE: DopMHUpOBaHHE YMEHHUS
YIpaBIsITh cBoeil MI03HABATENIbHON

JIeATENBHOCThIO, (POPMUPOBAHUE MPABUIHLHOTO
obpalleHHsi C BENIECTBAMH B XHUMHYECCKOM
nabopaTopuu U ObITY

11/26 Oomast OOmmas xapakTepucTuka 3i1eMenToB IV A-
XapaKTepUCTHKA IPYIIIBI: OCOBEHHOCTH CTPOCHHS aTOMOB, | A/@6@Mb OOILLYI0 XapaKTepHCTHKY
sreMmenToB IVA- MIPOCTHIX BEIIECTB U COCTMHEHUI B aTOMaM, POCTBIM BEIECTBAM U1
TpyNmbL YTIepos 3ABHCHMOCTH OT TIONIOKEHHS YieMenToR p | COSAMHEHNA deMeHTOoB IV A-
Tleprommueckoii cucteme. Yriaepos. TPYIIIBL B 3aBUCHMOCTH OT MX
AJmoTpomnHbie MOAU(UKAITUK: ajMa3s, nonosxkenus B [ICXI
rpadut. AMopQHbIii yriepon: caxa, Xapaxmepuzosams CTpoeHUe,
AKTHBHUPOBAHHBIHA yronb. Ancopouus. ATOTPONHIO, BU3HIECKHE U
XUMUECKHE CBOHCTBA YrIIeposia. XUMMYECKHE CBOMCTBA, TIONYIEHHE
Kokcoxumuueckoe mpOH3BOCTBO H €ro 1 TIpHMeHerHe aMop(HOTo
npoaykuus. Kapoumpr. yriepona
HdemoncTpanuu Komnexmmsa «O6pa3mb
MPUPOIHBIX COEUHEHUN yriaepozaa» Cpaeﬁueamb CTPOCHHUE U CBOJCTBa
Ioprper H.JI.3emunckoro. Ilornomenue anmMasa u rpagura
AKTHBHUPOBAHHBIM YIJIEM PACTBOPEHHBIX
BeIIECTB WITH FA308. Onucwigamo OKHCITHTEIbHO-
VCTpoiCTRO IpOTHBOTa3A, BOCCTaHOBHUTEIIbHBIC CBOHCTBA
yraepozaa
12/27 Kucnoponubie Oxkcup yriepona(Il): crpoenue Monekysibl,

COEIMHEeHN yrieposa

MIOTy4eHHe U ero cBoicTBa. OKCH]
yrnepona(IV): ctpoenne MOIEKyIbL,
MOJIyYE€HHUE U €TO CBOMCTBA. YTOJIbHAS
kucnora. Conu yronbHON KHCIOTHI:
KapOOHATHI U THAPOKAPOOHATEL.
TexHnveckas ¥ IHIIEBast COAA.
JlaGoparopHblii onbIT 34. [Tonydenue u
CBO#CTBA YroJbHOM KUCIOTHI. 35.
KavecTBeHnHas peakmys Ha KapOOHAT-HOHBI

Xapaxmepusoeamb cOCTaB,
(usnuecKre 1 XUMHYECKHE
CBOICTBa, MOJIyYEHUE U
IIPUMEHEHNE OKCHJIOB yriepoaa

Yemanasnusams npuamHHO-
CIICZICTBEHHBIE CBSI3U MEXTY BUIOM
XUMHMUYECKOU CBSI3M W THUIIOM
KPHUCTAJUTHICCKON PEIIETKH B
OKCHJaX yrieposa u ux
(hU3MIECKUMHU ¥ XUMHUYECKAMHU
CBOMCTBaMH, a TAKKE
TIPAIMEHCHUEM

Cobniooams npasuina Th nipu

INo3HaBaTe/bHBIE: CO3/aBaTh  00OOLIEHMS,
yCTaHaBJIMBaTh AHAJIOTHHU, JENaThb BBIBOJBI.
[IpoBoaute HabmOOEHHE, CTPYKTYpUPOBATh
nHpopmanuro

PeryasituBHbIe: (HOpPMYIHPOBATh LETbh YPOKa U
CTaBUTh  33Ja4d, HeoOXOmMMbIe Ui  ee
JIOCTIDKEHUS], TUIAHUPOBATh CBOIO JIEATEIEHOCTh
U MPOTHO3UPOBATh €€ PEe3yJbTaThl; paboTaTh B
COOTBETCTBMM C TNPEIIOKEHHBIM aJITOPUTMOM,
CBEPATH CBOM JIEHCTBHUS C LIENBIO

KoMMyHHUKATHBHBIE: CTPOMTh  pEUEBbIE
BBICKAa3bIBaHMA B YCTHOH (opMe, CTPOUTH
s dekTuBHOE B3anMOoJIeiicTBUE c
OJTHOKJIACCHUKAMH, BBbIpa)kaThb u
apryMEeHTHPOBATh CBOIO TOUKY 3pEHMs

JInyHoCTHBIE: dopmupoBaHue YMEHHUS
YIPaBIIATh cBOEH MI03HABATEIIbHON

JeATENbHOCThIO, (POPMUPOBAHHE MPABUILHOTO
oOpalieHHss C BeHIeCTBAMH B XHMHYECKOH
nmabopaTopuu u OBITY
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HCIIOJIB30BaHUU IICYHOI'O
OTOINNICHUS.

Oka3zvieamo MCPBYIO MOMOIIb IIpH
OTpPAaBJICHUU YT'apHbIM Ia30oM

Xapaxmepuzosamp cOCTaB,
(usnuecKkre 1 XUMIYECKUE
CBOWCTBa, MOJTyYEHUE U
NPUMEHEHNE YTOIBHOW KUCIOTHI

Pacnosnasams kapOOHAT-NOHBI

Buvinoansme pacdyersl o
XUMHYECKUM (HOpMYIiaM U
YpaBHEHHUSIM peakLui,
IIPOTEKAOIIUX C Y4aCTUEM
COCIMHEHUI yriaepoaa

13/28 Y TI1eBoA0pOIbI. Opranuyeckast XUMUs. Y TIICBOIOPOIBL. .

HNuctpykrax no Th Mera, >Tai M IpoNaH Kak npexebipie | X APAKMEPUs06ams 0cobeHHoCTH
(HaChIILIEHHBIE) YIJICBONOPOABLL. JTuiien u | COCTABa M CBOMCTE OPraHMYCCKIX
alleTUJICH, Kak Henpe/enpHpre | COCAMHCHIH
(HeHaCHIIICHHBIE) YPIEBOMOPOABL. | Pysayuamp npenebHble 1
CrpykrypHbIe (hopMyIbl BemecTB. ['opeHne HeTpe/iebHBIE YITIEBOOPObI
YIIeBONOPOIOB. Peakuuu neruapupoBaHus
npeneabHBIX yriaesonoponoB. | Hasvieame u sanuceisams
KadecTBeHHBIE peakUWy HAa HeTpeneabHble | GOpMyIsl (MONEKyIApHBIE H
COEIIMHEHUS. CTPYKTYpHBIE) BayKHEHIIINX

JdemoncTpauuun [IPEICTaBUTENIEN YIIIEBOIOPOLOB
Monen MONeKyl MeTaHa, JTaHa,
STHJICHA, alleTHIeHa. B3amMoneiicTBue
STHIIEHa ¢ OpPOMHOM BOIOH M PacTBOPOM
NepMaHraHaTa Kajus
14/29 Kucnoponconepxamu | CoupTsl. DTHIOBEIA CIUPT, €T0 MOTydeHHE,
€ OpraHuYecKue IpEMEHEHNE U (PU3HONOTHIECKOe Xapaxmepuz06ans CIAPTEL 1
COeMHEHHUS nefictere. TPEXaTOMHBIH CIUPT TITHIEPHH. KapOOHOBBIE KUCIIOTHI KK

KauecTBeHHast peakuys Ha MHOTOATOMHBIC
CIHPTHL. YKCYCHAs KUCIIOTA -
MIPEJCTaBUTEINH KiIacca KapOOHOBBIX
KHCIIOT.

JemoHcTpauuu

OO011Me XMMHYECKUE CBOMCTBA KUCIOT Ha
MPUMEPE YKCYCHOM KUCIIOTBHI.

KHCITOPOICOEPIKAIIINE
OpraHU4eCKUe COSTUHEHUSI

Kraccuguyuposams crimpThI TIO
YHCITY THAPOKCHIIBHBIX TPYIII B X
MOJIeKyIax

Haszvisamo HpeL[CTaBHTeHeﬁ OIHO U

IMo3HaBaTeJbHbIE: HCIOIL30BAThL 3HAKOBOE
MOJICTUPOBAHHE, OCYIICCTBIISATh CpPaBHCHHE,
KJ1accu(UKaIuIo, C03/1aBaTh 00001IEH S,

yCTaHaBIMBAaTh AHAJOTHM, JAENaThb BBIBOJIDI,
CTPYKTYPHPOBATh HH(POPMALIHIO
PeryasTuBHbIe: GopMyIHpOBATH LETb YPOKa U
CTaBUTb  33Jaud, HEOOXOOUMBIE JUIi €e
JOCTH)KEHUS, MIIaHUPOBATh CBOIO JESTEIbHOCTD
U NIPOTHO3UPOBATh €€ PEe3yabTaThl; paboTaTh B
COOTBETCTBHM C IIPEIUIOKCHHBIM aJITOPUTMOM,
CBEPSITh CBOH JEUCTBHUS C IETIBIO
KoMMyHHUKATHBHBIE: CTPOHTh  pEUEBbIE
BBICKa3bIBaHMA B YCTHOW (hOpMe, BECTH THAJIOT
W y4acTBOBaTb B AWCKYCCHUH MJISI BBISIBICHHSA
pasHBIX TOUYEK 3pEHHS Ha paccMaTpPHBAEMYIO
nH(popManuio, BBIpAXaTh W apPryMEHTHPOBAThH
CBOIO TOUKY 3PCHHS

JInyHOCTHBIE: (dhopmupoBaHue
JIOOPOCOBECTHOTO OTHOLICHUSI K YUCHHIO W
YMEHMSI YIpaBIsATh CBOEH I03HABATEIBHOU
JIeATEIHOCTHIO
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KavecTBeHHast peakiysi Ha MHOTOATOMHBIE
CIIUPTHI

MHOIOaTOMHBIX CITUPTOB U
3aIMChIBaTh X (POPMYJIBI

15/30 Kpewmnuit u ero Kpemnuii, cTpoeHne ero aroma u
COCJIMHEHMUS cBoiictBa. Kpemuuii B npupone. Cuuuuast Xapaxmepuzosamp cTpoenne
u cunan. Okenn xpemuna(lV). Kpemuuepas | 4TOMOB 1 KPHCTAIIOB, busmaeckne
KHCIIOTA J 68 COMIL Y XMMHUYECKHEe CBOICTBA,
JlemoHcTpaImH MIOJIyYeHUE U TIPIMEHEHHE KPEMHHUS
KOJ'IJ'IeKI“lI/IH «O0pasupl  TPUPOIHBIX Vemanaeiueamp IpUaUHHO-
COCIMHEHNM KPEMHID) CJIe/ICTBEHHBIE CBA3H MEKIY
Konneukum CTEKIIA, KePAMHKH, UEMEHTA | crpoeHneM aTOMa, BUIOM
U V3JIEIIUU U3 HUX XHMUYECKOH CBS3H, TUIIOM
JlaopaTopHblii OnBIT 36. | kpucranmuueckoii pemerkn
[lponyckaHue yIJIEKUCIOro Trasza uepes KPEMHHS 1 er0 (bH3HIeCKIMH 1
pacTBOp CHIMKaTa HATPHs XUMHUYECKUMH CBOMCTBAMHU
Buinonnams pacuetsl o
XUMHUYECKHM (opMysIaM 1
YPaBHEHHUSIM peakLui,
NPOTEKAIOMIMX C Y4aCTHEM
KpPEMHHUS U €r0 COeIMHEHUI
Xapaxmepusosamb cOCTaB,
(busnueckre U XUMHYECKUE
CBOICTBA, MOJIyYEHUE U
NPUMEHEHHE COeIMHEHUI KpEeMHUS
CpasHusams TUOKCUABI YTIIepoaa U
KPEMHUS
Onucvléams BaXHEHIIHE THITBI
MIPUPOTHBIX COSAUHEHHH KPEMHHS
KaK OCHOBHOT'O DJIEMEHTA
stocdepsl
16/31 CunukaTtHas [IpousBomcTBO  CTEKIa W ILIEMEHTA.
IPOMBIIIIEHHOCTH [poxyKius CHIMKaTHOf | XAPAKMEpUs06ams CHINKATHYIO

MPOMBIIUICHHOCTH: ONTHYECKOE BOJIOKHO,
kepamuka, Qapdop, dasuac. Onrmyueckoe
BOJIOKHO.

JdemoncTpauun

Komnekmus MPOYKIUHU CUJIMKATHOU
MPOMBIIIJIEHHOCTH.

BuneogparmeHTsr u () 1791131

((HpOI/IBBO,I[CTBO CTCKJIa 1 ICMCHTA) .

TIPOMBIIIICHHOCTD ¥ €€ OCHOBHYIO
TIPOAYKITUIO

Yemanasnueame ananornn Mexmy
Pa3NUIHBIMH OTPACIIIMHU
CHJIMKATHOM MPOMBIIUIEHHOCTH

Ilo3HaBaTenbHbIE: co37aBaTh  OOOOIICHMS,
YCTaHaBJIMBAaTh AaHAJOTHMH, JEJNaTh BBIBOJBIL.
[TpoBoauTh HAOMIOEHHE, CTPYKTYPUPOBAThH
nHpopmanuro

PeryasituBHbIE: (HOPMYIIUPOBATH II€Th YPOKa U
CTAaBUTh  3aJa4d, HEOOXOOUMEIE JUIS €€
JIOCTH>KEHUS, TUIAHUPOBATh CBOIO JIEATEIIBHOCTD
W MPOTHO3UPOBATH €€ PE3yNbTaThl; padOTaTh B
COOTBETCTBUU C MPEMAJIOKEHHBIM aJITOPUTMOM,
CBEpATH CBOM JICUCTBUS C LENIbIO

KoMMyHHKaTHBHBIE: CTPOUTH peueBsie
BBICKa3bIBaHUs B YCTHOW (Qopme, CTpOHUTh
3¢ heKTUBHOE B3aUMO/JIEHCTBHE c
OJITHOKJIaCCHHUKAaMH, BbIpaXXaTb n
apryMeHTHPOBATh CBOIO TOUKY 3PEHUS

JInyHoCTHBIE: dopmupoBaHue YMEHHUs
YIPaBJIATh CBOCH [I03HABATEIIbHOM

JeATENbHOCThI0, (POPMUPOBAHHE MPABUILHOTO
oOpallleHHss C BElIeCTBAMU B XUMHYECKOMH
nmabopaTopuu U OBITY
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17/32 [Tomy4yenue Hewmeramnsl B MIPUPOJE. Ilo3HaBaTenbHBIC: HCIOJIB30BaTh 3HAKOBOE
HEMETAaJIOB OpaxnyonHas TeperoxHKa KHIKOTO Onucvisamp HaxoxjeHHe MOJIEIUPOBaHUE, OCYLIECTBISITH CpaBHEHUE,
BO3/1yXa KaK croco0 nonydyenns | HEMCTAIIIOB B IPHPOC KIaccuuKanuioo,  co3jaBaTh  00OOIIEHUS,
KUCIOpoJa, as3oTa, aproHa. [lomydeHue Xapaxmepuzosans bpaKiHOHHYIO yCTaHaBIMBaTh AaHAJIOTHH, JENaTh BBIBOJIPBI,
dochopa,  kpemHHsA,  XJopa,  HOJA. MepEroHKY JKHIKOTO BO3AYXa KAk CTPYKTYPHUPOBATHh HH(OPMAIIHIO
ONeKTpoIu3 pacTBOPOB. COBOKYTHOCTb (hH3HUIECKHX PerynsituBHbI€e: hOPMYIHPOBATH LIENb YPOKA U
JemoncTpauuu NPOLIECCOB CTaBUTh  33Ja4d, HeoOXOmMMbIe Uil  ee
Komneknust ~ «IIpuponnsle  coeauHeHus JIOCTY)KEHHS, IJIaHUPOBATh CBOIO JIESTENHEHOCTh
HEMECTAJIJIOBY . Apeymenmupoeans OTHECEHUE W TIPOTHO3UPOBATh €€ PEe3yJbTaThl; paboTaTh B
BuneopparmeHTs u craipl | MPOLECCOB TONYyYEHHS aKTUBHBIX COOTBETCTBHH C TPEIUIOKEHHBIM aJTOPUTMOM,
«®DpakiioHHasi ~ TMEperoHKa  JKUIKOro | HEMETaJUIOB K OKHUCIUTENbHO- CBEPSTH CBOM JICUCTBHUS C LEIIBIO
BO3IYXa» BOCCTaHOBUTENBHBIM IPOIIECCaM KomMMyHuKaTHBHBIE: CTPOMTH  pEYeBbIC
Buneopparmentsl u cnaiigsl «llomydenue BBICKa3bIBaHHs B YCTHOW (hopMe, BECTH THAJIOT
BOAOpOAA, KHUCJI0poJa H TaJIOrCHOB MU y4JaCTBOBAaTb B JUCKYCCHUU [JIs1 BBISIBJICHUS
ANEKTPOIUTHYECKUM CIIOCOOOMY. pasHBIX TOUYEK 3pEHHs Ha paccMaTpHBaeMylo

17/33 [Mony4yenue [TonyyeHne  CcepHOM  KUCIIOTHI: nHpopmanuio, BbIpaXaTh M apryMEHTHPOBATh
BaYKHEHIINX CBHIPbE, XMMH3M, TEXHONOTHYECKas CXeMa, Xapaxmepuzosamy XUMH3M, CHIPHE CBOIO TOUKY 3PEHHUSI
XMMHYECKUX METOJ  KMIAIIEro  CcJI0s,  NpuHIumbl | ° 2T1apaTypy H HaydHBIC 5 JInunocTHbIE: dopmupoBanue
COe/TMHEHHiA TenmooOMeHa, MPOTHBOTOKA M LUPKy/siuy, | NPAHIHIEL IPOUSBOACTBA CCPHON JOGPOCOBECTHOrO OTHOIIEHHS K YYECHHIO W
HEMETAJIJIOB Oneym. IIpoM3BOACTBO aMMuaka: chipbé, | KACTOTEI YMEHHUs yIpPaBIsATh CBOEH IMO3HABATENBHOM

XMMH3M, TEXHOIOTHYECKask CXeMa. Cpasnusams Ipou3BOACTBO cepHoii | ACATCIBHOCTBIO
AemoncTpauunu KHCIIOThI U aMMHaKa
Monenu anmapaTtoB I [IPOU3BOACTBA

CEPHOU KUCIIOTHI.

Mogensb KAIAIEro cios.

Monenb KOJOHHBI CHHTE3a aMMHaKa.

BuneodparmenTst u CJIaliIbl

«IIpousBoncreo CepHOI KHUCIIOTBD».

BuneogparmenTsr u cranapl

«[IpousBoxCcTBO aMMHUaKa.

Komnekmust  «Celpb€ 1A TOMy4eHUS

CEPHOU KUCIIOTBLY.

18/34 O0600meHne 1 | Ypok-ympakHeHHe C  Hcmoinb3oBaHueM | [IpoBoaute oreHKy coOcTBeHHBIX | [lo3HaBaTelbHBIE: HCIONB30BaTh 3HAKOBOE
CHCTEeMaTU3aLus CaMOCTOSTEIbHOIM paOOThI 110 BBITOJHEHUIO | JOCTIKCHHH B YCBOSHUH TEMbI MOJICTIPOBAHUE, OCYLICCTBISITH ~ CpPaBHEHHE,
3HAHWA 1O  TeMe | MPOBEPOYHBIX  TECTOB, 3amannii  u | KoppektupoBate CBOM 3HaHWA B | KIaccHpUKamMio,  co3naBaTh  000OLICHWMS,
«Hemerayuiel W HMX | ynpakKHEHU COOTBETCTBHHM  C  IUIAHHPYEMBIM | YCTAHABIMBATh AaHAJIOTHM, JeNaTh BBIBOJBL,
COCTMHEHUS» pe3yIbTaTOM CTPYKTYpHpPOBaTh HH(POPMAIIUIO
Hucrpykrax no Th ITonyuats xuMmdeckyio | PeryasiTuBHbIe: GOpMyITHUPOBATH IEb YpPOKa 1

nH(pOpManHIo n3 pa3NMYHBIX | CTaBUTh  3aJadd, HEOOXOAMMBIE Ui  ee
HCTOYHHUKOB JIOCTI)KEHUS, TJIAHUPOBATh CBOIO JESITEIHFHOCTD
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IIpencraBnsaTe HHOOPMAIHIO TT0 TEME
«Hemertamer»y B BHIE TaONHUI], CXEM,
OTIOPHBIX KOHCIIEKTOB, B TOM YHUCIIE U
¢ npumenenuem KT

W TIPOTHO3UPOBATh €€ PEe3yJbTaThl; paboTaTh B
COOTBETCTBHM C TNPEIIOKEHHBIM aJITOPUTMOM,
CBEPATH CBOM JICHCTBHUS C LIENBIO
KoMMmyHukaTHBHBIC: CTpOUTH  pEueBBIE
BBICKA3bIBaHNs B YCTHOW (hopMe, BECTH JUaor
U y4yacTBOBaThb B JMUCKYCCHUM AJIS BBIABICHUS
pPa3HBIX TOYEK 3pEHHs Ha paccMaTpHUBaEeMYyHO
nH(popManuio, BBIpAXKaTh M apryMEHTHPOBATh
CBOIO TOUKY 3pEHHUS

JIn4HOCTHBIE: (opmupoBaHue
JIOOPOCOBECTHOTO OTHOLICHUS K YUYEHUIO W
YMEHHUS YOpaBisATh CBOEH I0O3HABaTEIbHOMN
JIeSITeIbHOCTBIO

19/35 KonrponbHas padota Ne 2 o reme «HemeTaisibl 1 MX COSIMHEHUS
MeTasnbl u ux coenunenust (14 u)

1/36 Ob6mias TTonoxxenue METAJIJIOB B 06 IMosnaBarejbHbIe: HCIIOIL30BAaTh 3HAKOBOE,
XapaKTEPUCTHKA Ileproamyeckoli  CHCTeMe  XMMHYECKHX BACHAND, TO TAKOC METAILIIBI aHaIoroBoe M (PU3MYECKOE MOJETHPOBAHME;
METaJlIOB aneMeHToB A. M. MenzeneeBa, cTpoeHHe nx Xapaxmepu3soeamp XUMUHECKHE OCYILIECTBIIATh Ka4eCcTBEHHOE u

aToMOB M KPHUCTaJIOB. METaNInMueckas | ,yeveHTh-MEeTaLIBL O WX KOJIMYECTBEHHOE  ONHMCAaHHWE  KOMIIOHEHTOB
CBA3b M META/UIMYEecKash KPUCTAIIMYECKAS | omoskentio B [ICXD 00BeKTa, OCYILIECTBIIATh CpaBHEHHUE,
pemérka. Pu3nyeckue CBOMCTBA METAIIOB: yCTaHaBJIMBaTh aHAJIOTUH, KJIACCU(PHUIIUPOBATH,
3IIEKTPO- u TEIUIONPOBOAHOCT, | [Ipo2Ho3uposams CBOKCTBA JenaTh BBIBOIBI, IIOIy4aTh HH(OPMALHUIO H3
OTpaKAKOIIAs CIIOCOOHOCTD, IUIACTHYHOCTh. | METAILIOB 10 IoNnoxenuio B [ICXD Pa3IMYHBIX HICTOYHUKOB M CTPYKTYPHUPOBAThH €€
CnnaBbl 4€pHbIE U [IBETHBIE. V. PeryasTuBHble: GopMyIHpoBaTh LeTb YpOKa U
cmanasIueams TPAINHHO-
p CTAaBUTh 3a/Jayd, HEOOXOAWUMBIE M1 ee
CIIEICTBEHHBIE CBA3U MEX
2 y JOCTIDKCHHUS, TUIAHUPOBATh CBOIO JIEATEIBHOCTh
CTPOEHHEM aTOMa, BUIOM
P N » BHII U TIPOTHO3UPOBAThH €€ Pe3yNbTaThl, paboTaTh B
XHMHYECKOH CBSI3H M THIIOM
. COOTBETCTBHU C IPEIUIOKEHHBIM aJTOPHUTMOM,
KPHCTAJUTNIECKON PeIeTKH y o
CBEPATH CBOM ACHCTBHSA C LIENIBIO
METAJUIOB — IIPOCTHIX BEIIECTB H X
N KommyHnukaTuBHbIe: CTPOHTH  DPEYEBBIE
COCTMHEHUH .
TRY; X Vi BBICKAa3bIBaHHS B YCTHOH (Qopme, CTPOHTH
UMHYCCKHE €TaJUIbI Kak BOCCTaHOBHTEIIH. o
9 . . | OBwscnsamp, 4T0 TaKoe ps s¢dexTrBHOE B3aMMOJIENCTBHE c
CBOICTBa METAJUIOB DNEKTPOXMMHUYECKUA Pl  HaIPSDKEHUH. ONHOKIIACCHIKAMI BEIDAYKATD "
BsaumoneiicTBue METAJIJIOB ¢ | @KTHMBHOCTH METAJIIOB A ’ p
apryMEHTHPOBATh CBOIO TOYKY 3PEHHS
HEMETAJUIAMH, ~ OKCHJAMU,  KHCIOTAMW, | [7py yensme ero st JIn4HOCTHBIE: dopMmupoBaHue YMEHHUS
CONLAMH. ATIOMHHOTEPMUA. XapaKTEPUCTHKA XHMUIECKUX YIPaBIISTH cBOeI T103HABATEIbHOM
AemoncTpanum CBOMCTB MPOCTHIX BEIIECTB — JIeATeNbHOCTRIO,  ()OPMUPOBAHUE  HAYIHOTO

BBaI/IMO,Z[GI/ICTBI/IG HATpus, JIUTUSA U KaJIbLIAA METaJLIOB
C BOJIOH.

MHPOBO33PCHUSA
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lopenne Harpusi, MarHWs W Kejue3a B
KHCIIOpOJIE.

Bcenpinka TepMuTHON cMecH.
BsaumMopeiicTBue cMecH MOPOILIKOB CEphl U
JKeJne3a, IIMHKA U Cepbl.

BzanmopeiicTBre amrOMHUHHS C KHCIIOTAMH,
IeNoYaMHy U BOZIOH.

BzaumogeiictBue Jkemesa W MeIOH  C
XJIOPOM.
Bzaumoneiicteue MeIu c

KOHIIEHTPUPOBAHHOW CEPHON KHUCIOTOW U

a30THOW  KucinoTod  (pa30aBieHHON U
KOHIIEHTPUPOBAHHOM).

JlaGopaTopHblii OnbIT 37.
BzaumopeiicTBue JKene3a € pacTBOPOM

cynbdara memu (I1)

0O606wams cucTeMy XUMHUUECKHX
CBOICTB METAJUIOB KaK
BOCCTaHOBUTEIIbHBIC CBOWCTBA

Cocmaensimbs MOJIEKYJIAPHBIE
YpaBHEHHS pPEaKiuii,
XapaKTEPU3YIONINX XUMUYECKHE
CBOMCTBA METAJIIOB B CBETE YUCHUSI
00 OKHUCIIUTEIBHO-
BOCCTaHOBHUTENBHBIX MPOIIECCAX, a
PEaKIINK C y4aCTHEM DIICKTPOIIUTOB
MPECTABIIATH TAK)KE U B HOHHOM
BUJIE

Habmooamo u onucvléams peakiyun
MEXIy BEIIeCTBAMHU

3-4/38-
39

Ob6mias
XapaKTepUCTUKa
aj1eMeHTOoB |A-

TpYIIIBI

Oouras XapaKTepUCTUKA
anemeHtoB  |A-rpynmer Oxcunel
THAPOKCUABI IIETOYHBIX METAJUIOB, HX

HOTy4EHUE, CBOICTBa, MIpUMEHEHUE.
Bakuneiimue cony mEI09HBIX METAJIOB, HX
3HAYEHUE B JKUBOM U HEKMBOM IPUPOJE U B
JKU3HHU YeJIOBEKa.

JemoncTpanusa Okpacka IIaMeHH
COCIMHCHHUSIMH IIEIOYHBIX METAJIJIOB

Ob6vscHAmMb STUMOJIOTHIO Ha3BaHMS
TPYIIIBI «KIICJIOYHBIE METAJIIIBD)

Jlasamw 001IYI0 XapaKTEPUCTHKY
HIETOYHBIX METAJIJIOB 110 HX
nonoxkeuuro B IICXD

Xapaxmepuzosams CTpOCHUE,
(usnueckre U XUMHYECKUE
CBOMCTBA IETOYHBIX METAJIIOB B
CBETe 00I1IEro, 0COOEHHOI0 1
EIMHIYHOTO

Ilpeockazvieams pusmaeckne n
XHMHYECKHE CBOHCTBA OKCUIIOB
THAPOKCH/IOB IIENIOYHBIX METAJJIOB
Ha OCHOBE MX COCTaBa U CTPOCHHS
noomaeepaotcoams MPOTHO3BI
YPaBHEHUSMH COOTBETCTBYIOIHX
peakumi

IIpogooums pacyeTs 1Mo
XUMHYECKUM (GopMyrnaM 1
YpaBHEHUSIM peaKkLui,
MIPOTEKAIOIINX C YIaCTHEM
IETOYHBIX METAJUIOB M MX

Io3HaBaTeJbHbIE: HCIOIL30BAThL 3HAKOBOE
MOJICTUPOBAHHE, OCYIICCTBIISATh CpPaBHCHHE,
KJ1accu(UKaIuIo, C03/1aBaTh 00001IEH S,

yCTaHaBIMBAaTh AHAJOTHM, JAENaThb BBIBOJIDI,
CTPYKTYPHPOBATh HH(POPMALIHIO
PeryasTuBHbIe: GopMyIHpOBATH LETb YPOKa U
CTaBUTb  33Ja4M, HEOOXONUMbIE JUId €e
JOCTH)KEHHS, JIAaHUPOBATh CBOIO JESTEIbHOCTD
U NIPOTHO3UPOBATh €€ PEe3yabTaThl; paboTaTh B
COOTBETCTBHM C IIPEIUIOKCHHBIM aJITOPUTMOM,
CBEPSITh CBOH JEUCTBHUS C IETIBIO
KoMMyHHUKATHBHBIE: CTPOHTh  pEUEBbIE
BBICKa3bIBaHMA B YCTHOW (hopMe, BECTH IUAIIOT
W y4acTBOBaTb B AWCKYCCHUH MJISI BBISIBICHHSA
pasHBIX TOUYEK 3pEHHA Ha paccMaTpHBaEMYIO
nH(popManuio, BBIpAXaTh W apPryMEHTHPOBAThH
CBOIO TOUKY 3PCHHS

JInyHOCTHBIE: (dhopmupoBaHue
JIOOPOCOBECTHOTO OTHOLICHUSI K YUCHHIO W
YMEHMSI YIpaBIsATh CBOEH I03HABATEIBHOU
JIeATEIHOCTHIO




35

COETMHEHUH

5/40 Oomas Oomas XapaKTepUCTHKA
XapaKTepUCTHKA anemenToB  ||A-rpymmer - Okcunmsl u O6vActsmb STAMOINOTHIO HA3BAHNSA
anemeHTOB |1A- THIIPOKCHUJIBI 1eTouH03eMeNbHpIX | [PYIIBL (IICTOTHO3CMEILHBIC
TP YIIIBI METaIIoB, MX IIOJydeHHe, CBOiicTBa, | MoTalIbD
IIPUMECHEHUE. Baxneiinue COM | JTa6amp 0OLLYIO XapAKTEPHCTHKY
IETMOTHO3EMENBHBIX METaJLIoB, X | 5rementos || A-rpymms! mo ux
3HAYEHUE B KUBOH M HEXUBOH MPUPOLIE U B | ponoskennuio B [ICXD
KM3HM  YeJIOBeKa. KapOonater
THJPOKAapOOHATHI KaJbIHsL. Xapaxmepuzoeams CTpOEHUE,
JleMoHCTpanun Oxpacka iameHu | GU3MYECKUe U XUMHYECKHE
COETMHEHUSIMU IIETOYHO3EMENBHBIX | CBOMCTBA IIETOYHO3EMENBHBIX
MeTaJlioB. I'allleHne n3BeCTH BOJIOM METAJIJIOB B CBETE OOIIETO,
JlaGoparopuniii  onbiT 38, Ilonyuenue | OCOOEHHOTO M €AMHHYHOTO
M3BECTKOBOM BOJIbI U OIBITHI C HEH
IIpeockasvisame HU3NUECKUE U
XUMHYECKHE CBOMCTBA OKCHJIOB U
THIPOKCUIOB eMeHToB |1A-
TPYIIIBI HA OCHOBE MX COCTaBa U
CTPOCHUS U NOOMEEPAHCOAmb
MIPOTHO3BI YPaBHEHUSIMH
COOTBETCTBYIOILUX pEaKLUi
IIposooums pacyeTsl 1o
XUMHUYECKUM (opMyiaM U
YpaBHEHHUSIM peakLui,
MPOTEKAOIINX C YYaCTHEM
MIETI0YHO3EMENTbHBIX METAJIJIOB U HX
COEIMHEHUI
6/41 JKectkocTs BOABI U JKéctkocTp BOIBI: BpEeMEHHAs U

CIIOCOOEI €€
YCTpaHEHUs

ITOCTOSTHHASL. Crioco0sr YCTpaHEHHS
BpEMEHHOU KECTKOCTH. Crioco0st
YCTpAHEHUs]  IOCTOSIHHOM  KECTKOCTH.
Honwutsl.

Jemoncrpaumu [lonyyeHue xecTKON BOIbI
B3aMMOJICHICTBHEM YTJIEKHWCIOrO Tra3a H
HU3BECTKOBOU BOJIBL. VYcerpanenue
BPEMEHHOW JKECTKOCTH BOJIBI KHUITTYCHHEM
u  pobaBiIeHHEM  COAbl. Y CTpaHEHHe
ITOCTOSTHHOM KECTKOCTH BOJIBI
nobaBreHreM combl. VIOHWUTBI W TIPUHITHIT
WX JISHCTBUS (BUACOPPATMEHT)

ObwsicHAmMb TTOHATHE «KECTKOCTD
BOJBI»

Paznuuams BpeMeHHYIO 1
MIOCTOSTHHYO ’KECTKOCTb BOJIBI

Ilpeonazame ciocoObl yCTpaHEHUS
JKECTKOCTH BOJBI

IIpogooums, Hab0Iamsv u
onucvl8amb XUMUYECKUI
9KCIEPUMEHT C COOTIOICHUEM
npaBui Th
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7142 AntoMuHUi 1 ero CoennHeHns AIIOMUHUSA B .
COETHEHH HpHpO/IE. XuMudeckue coticTpa | Xapakmepusosamy alOMHUHHUIL 110
amommuuns.  OcoGenHocTH  okciga  m | STO monoxkernio B IICXO
THIPOKCH/IA ATIOMHHHS KaK aMQOTEPHBIX | Opycoigams crpoenne, pusnueckue
coenuMHeHN. BajkHelme cou aJIOMUHUS 1 XAMHUECKHE CBONCTBA
(xnopuz, cynbar). ANIOMMHUS, HOATBEPKIAs UX
JemoHcTpanuu _ | coorBercTBYOmMIMH ypaBHEHHAMH
Konnexumst  NPUPOMHBIX  COSMMHEHMI | 1oqycrmyrii
AIIOMUHUS.
Bupeodparmentel u  chaiinsl  «Oxcup | Ob6vsacHams ABOKCTBEHHBIN
QTIOMUHHUS M €T0 MOAU(DUKALIAM. XapakTep XMMUYECKHX CBOICTB
[onyuenne  amQpoOTEPHOr0  TI'MAPOKCHAA | OKCHIA U THAPOKCHIA ATIOMHUHHS
aJIOMHUHHS M HCCIIEI0BAHUE €O CBOMCTB.
Koukpemusuposamo
3JIEKTPOJIUTHIECKOE MOJTydEHHE
METaJJIOB Ha MPUMEpE
IPOU3BOICTBA ATFOMUHHS
Yemanasnueams 3aBUCAMOCTD
o0acTel MPUMEHEHHS ATIOMAHHMS
¥ €T0 CIUTABOB OT CBOMCTB JTUX
BEILECTB
IIposooumsb pacyeTsl 1o
XUMHAYIECKHM (HOPMyIIaM K
YpaBHEHUSIM peakLui,
IPOTEKAONINX C YIACTHEM
AIIOMHHUS M €70 COSANHEHUIH
8-9/43- | XKeneso u ero OCOOEHHOCTH  CTPOCHHUSI  aToMa
44 COeMHEHUS xene3a. JKeme3o B mpupone. Baxmeiimme Xapaxmepusosamy monoxenne

pyabl xene3a. OKCHABI U THIAPOKCHIIBI
xene3a(Il) u xenmesa(Ill). Comm xeneza(Il)
u xeneza(lll). OOHapyxeHHe HOHOB
KAaTHOHOB JKelie3a B PacTBOpe. 3HaYCHHE
COENUHEHUH XKee3a.

JlagopaTopubie ombIThl 39. Ilomyuenue
ruapokcuos skemesa (1) u (1)

40. KauecTBeHHBIE peakI HAa KaTHOHBI
xKeresa

skene3a B IICXD u ocobeHHOCTH
CTPOCHHSI €ro aToMa

Onucvieams CTpoeHUE, GUINIECKIE
1 XUMHYECKHE CBOICTBA JKele3a,
TIOATBEPXKAAST UX
COOTBETCTBYIOIIMMH YPABHEHUAMHU
peakumi

ObwvscHAmb HAIMIHE IBYX
TEHETUYECKHUX PS/IOB COSAUHEHU I
xenesa Fe? u Fedt

IMo3HaBaTejbHBIE: UCIOIL30BAThH 3HAKOBOE
MOJIETUPOBAHUE, OCYLIECTBISATh CpaBHEHUE,
KJIacCU(UKAIIHIO, C03/1aBaTh 00001 S,

YCTaHaBIMBATh AHAJOTUM, JENaTh BBIBOJBI,
CTPYKTYPHPOBATh HH(POPMALIHIO
PerynsituBHbI€e: hOPMYIHPOBATH LIENb YPOKA U
CTaBUTh  33Ja4d, HeoOXOmMMbIe Uil  ee
JIOCTIDKEHUS], TUIAHUPOBATh CBOIO JI€ATENIEHOCTh
W TIPOTHO3UPOBATh €€ PEe3yJbTaThl; paboTaTh B
COOTBETCTBHH C MNPEIIOKEHHBIM aJITOPUTMOM,
CBEPATH CBOU JICHCTBHUSA C LIETbIO
KoMMyHHKaTHBHBIE: CTpOUTH  pEueBBIC
BBICKA3bIBAaHUA B yCTHOﬁ (j)opMe, BCCTHU JHaJior
MU y4JaCTBOBAaTb B JUCKYCCHUU [JIs1 BBISIBJICHUS
pPa3HBIX TOYEK 3pEHHs Ha paccMaTpHUBaEMYyIO
nHpopmanuio, BbIpaXaTh M apryMEHTHPOBATh
CBOIO TOUKY 3pPCHHS

JIM4HOCTHBIE: dopmupoBaHHe
JIOOPOCOBECTHOTO OTHOLICHUSI K YUCHHIO W
YMEHMSI YIPABIATh CBOEH I103HABATEIILHOU
JEATENIbHOCTBIO




37

Yemanaesnusame 3aBUCHMOCTD
o0JracTei MpUMEHEHHS JKene3a u
€ro CIUIaBOB OT CBOMCTB 3THX
BEIIICCTB

Iposooums, nabmodamo u
OnUCHIBAMb XUMHUYECKHUI
IKCIIEPUMEHT C COOITIOICHUEM
npasui Th

IIpo6ooums pacyeTs Mo
XUMHUYECKHM (hopMysIaM 1
YpaBHEHHSM PEAKIINH,
MPOTEKAIOIIHNX C YIACTHEM HKele3a
Y €ro COeAMHEHU N

10/45 Koppo3us meramios u Kopposus XUMHUYECKast U 06 Ilo3HaBaTe/bHbIE: HCIOIB30BaTh 3HAKOBOE
CIOCOOBI 3AIMTHI OT | NMEKTPOXUMHUYECKas. 3aIUTa METalIoB OT BACHAMb TIOHATHE KKOPPO3H» MOJETHPOBAHHE, OCYIIECTBIATh CPaBHEHHE,
Hee. IHCTpyKTax 1o KOpPPO3HUHU. Paznuuamsy XUMAYECKYIO 1 KiaccuUKaIMio,  co3maBaTh — 0OOOIIEHUS,
Tb JdemoncTpanuu Komeknusa «XuMudeckue IEKTPOXUMUUECKYIO KOPPO3HIO YCTaHABJIMBAThb AaHAJOIMHU, JENaThb BBIBOJBI,
UCTOYHUKHU TOKa» PE3YJIbTAThI ATUTEIHLHOIO CTPYKTYpHpPOBaTh HH(POPMALIUIO
9KCIIEpUMEHTa 10 M3Y4eHHIO Kopposuu | HMumocmpuposams npuMepamMmu PerynsituBHbIe: (HOPMYIHPOBATH LIENb YPOKA U
CTAIbHBIX W3JCIHH B 3aBUCUMOCTH OT | IMOHSTHUS «KOPPO3USD», «XUMHYSCKas CTaBUTh 3aJa4yd, HEOOXOAWMBIE [ €€
YCIJIOBUH IIPOLIECCOB KOppO3Us» , «3JICKTPOXUMHUYCCKaA JOCTHKCHMS, TIJIAHUPOBATH CBOIO JCATCIbHOCTD
KOPpO3HsD) U MIPOTHO3UPOBATh €€ PEe3yabTaThl; paboTaTh B
X, 5 COOTBETCTBHM C IPEIUIOKEHHBIM aJITOPUTMOM,
apakmepu306ams Coco0bl .
P P CBEPSITh CBOH JIEUCTBHUS C LIETBIO
3aIUTHl METAJUIOB OT KOPPO3UH
IEEEY M c 1 PP KoMMyHHUKATHBHBIE: CTPOHTh  pEYEBbIE
- €TaJUIbI B IIPUPOJE. €TaIlIbl B PHPOJIE: B CBOGOHOM BUlEe 1 Knaccuguuposams bopyst BBICKA3BIBAHKS B YCTHOM (hOPME, BECTH HATOT
46-47 [onsTHe 0 B BHJE coequHeHuil. [lonstue o it
. NPUPOIHBIX COEMHEHNUIT METAILIOB W y4acTBOBaTb B AUCKYCCHUH MJIsI BBISBICHMSA
MeTaJUTypruu MeTautypruu. UYépHast 1 1iBeTHas
o pasHbIX TOUEK 3pEHHA Ha paccMaTpUBAEMYIO
METAILTypri. 1IHpOMETalTypriti, Xapaxmepusoeams o01ue WHPOPMALNIO, BEIpAXaTh W apryMEHTHPOBATh
THApPOMETAILTYpIHi, 3JIIIeKTPOI‘éeTaHHypm’L CHOCOObI MOTYdEHHs METAIIOB CBOIO TOYKY 3pEHHS
Z[OMCHHI;I)I/I npouecc. Ilepepaborka dyryHa 1{ trocos JIMUHOCTHBIE: (bhopMupoBare
. ) OHKpemu3Upo8amsy CII bl
B CTajlb. JICKTPOIH3 pacIuIaBos P P JOOPOCOBECTHOTO OTHOLIEHUS! K YUCHHIO W
TIOTYYEHHSI METAJIIIOB IPUMEPAMHU 1 . .
. YMEHHS YIPaBJISATH CBOCH II03HABATEIHHOU
YpaBHEHHUSIMH PEAKIHIH C
JIeATEIbHOCTHIO
COCTaBJIEHHEM 3JIEKTPOHHOTO
OamaHca
13/48 O06o0mieHne 3HaHWH | YPOK-yOpakHEeHHE C  HUcmons3oBaHueM | [IpoBommth oreHKy coOcTBeHHBIX | [1o3HaBaTeIbHBIE: HCIONB30BaTh 3HAKOBOE
o TeMe «MeTaib» | CaMOCTOSITETBHONW pabOTHI MO BBIMOTHEHUIO | TOCTHKEHUH B YCBOSHHH TEMBI MOZICTTUPOBAHNE, OCYLIECTBIATH CpaBHEHHE,
MPOBEPOYHBIX ~ TECTOB, 3aJaHUH n | KoppektupoBath cBOM 3HaHMA B | KIAacCH(UKALMIO,  CO3JaBaTh  OOOOIICHHS,
YIpa>KHEHUH COOTBETCTBMM  C  IUIAHUPYEMBIM | YCTAaHABIMBATh AaHAJIOTHH, JENaTh BBIBOJIPDI,
pe3ynbTaToM CTPYKTYPHPOBATh MH(POPMAILIHIO
[Momyuats XUMHUUecKylo | PeryasiTuBHble: popMyITHMpOBATh b YPOKa U
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nHpOpMAanUIO u3
HCTOYHHUKOB
[IpencraBnsare nHdopManuio 1Mo Teme
«Meraniey B BUIe TaOmHI, CXeM,
OITOPHBIX KOHCIIEKTOB, B TOM YHUCIIE U
¢ npumenenuem KT

Pa3JINIHBIX

CTaBUTh 33Ja4d, HEOOXOmMMBIE JUIi  ee
JIOCTHIKEHMS], TUIAHUPOBATH CBOIO EATEIIBHOCTh
U TIPOTHO3UPOBATh €€ PEe3YJbTaThl; paboTaTh B
COOTBETCTBHH C TNPEIIOKEHHBIM aJITOPUTMOM,
CBEPATH CBOM JICHCTBHUS C LIENBIO
KoMMmyHuKkaTHBHBIC: CTpOUTH  pEueBBIE
BBICKA3bIBaHUs B YCTHOW (hOpMe, BECTH TUAJIOT
U y4yacTBOBaTb B JAWUCKYCCHUM AJIS BBISBICHUS
pPa3HBIX TOYEK 3pEHHs Ha paccMaTpHUBaEMYyIO
nHpopmanuio, BBIpAXaTh M apryMEHTHPOBATh
CBOIO TOUKY 3pEHHUS

JIn4HOCTHBIE: (opmupoBaHue
JIOOPOCOBECTHOTO OTHOLICHUS K YUYEHUIO W

YMEHHsI YIPaBJISAITH CBOEH I103HABATEIHLHOM
JIeTENIbHOCTHIO
14/49 KonTposbHas padora Ne 3 o Teme «MeTamibn
JlaGopaTopHblii NpakTUKYM (7 4)
1/50 [pakruueckas padora | CBOWCTBa KUCIOT, OCHOBAaHHH, OKCHIOB U Ymemw obpamatbcs ¢ Ilo3HaBaTe/bHbIE: CAMOCTOSTEIBHO
Ne 1 Pemrenue COJIel B CBETE TEOPUH ICKTPOIUTUICCKON | JJaOOpaTOPHBIM 000pYIOBAHUEM H MIPOBOJUTH HAOIIOAEHUS, NCIIOIH30BATh
9KCIIEPUMEHTAJIBHBIX | AUCCOLMAIMY U MIPEICTABICHUH 00 HarpeBaTelbHBIMU ITPUOOpaMHU B 3HAaKOBO-CHMBOJIMUECKHE CPEJICTBA IS
3aja4 1o TeMe OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX COOTBETCTBMH C MPAaBWJIAMH TEXHUKH | PACKPBITHS CYLTHOCTH NPOLIECCOB,
«ONEKTPONUTHYECKAsT | PEaKIMAX 6e3omacHOCTH yCTaHABIMBATh AaHAIOTUH, (POPMYIHPOBATH
JIMCCOLMALIHS» Habnoodamw u onucviéams CBOWCTBA | BBIBOIBI
Hucrpykrax no Th 3JIEKTPOJINTOB PeryasiTuBHBIE: IIJITAHUPOBATH CBOIO
Dopmynuposams BHIBOABI MO JeATENbHOCTh U MIPOrHO3MPOBATh €€
pe3ynbTaTaM IMPOBEICHHOTO PE3yJIbTAThI, BBIIOIHATh 334aHUS 110
JKCIIEPUMEHTA OIPEICTIEHHOMY allTOPUTMY, CPABHUBATh
2/51 [Ipaktudeckas padora | CoisiHas KACIOTa KaK CHIIBHBIN PE3YIIbTATHI C 3TAJIOHOM, TIPH HEOOXOANMOCTH

Ne 2. Uzydenue
CBOICTB COJITHOM
KHCITOTBI
Hucrpykrax no Th

NEKTPONUT. TUIMYHBIE pEaKIUK KUCIIOT,
XapaKTEpHBIE JUIS COJITHON KHUCIIOTHI:
B3aMMOAEIHCTBHE C METAJUIAMH, OCHOBHBIMHU
1 aM(OTEpHBIMU OKCHUIIAMHU, OCHOBAHHSMH
1 aM(OTEepHBIMH THAPOKCHIAMH, COMISIMH.
KavecTBeHHas peaknys Ha XJIOPUI-HOH

Ymemw obpamatbcs ¢
nmabopaTOpHEIM 000PYIOBaHUEM U
HarpeBaTeIbHBIMU IPUOOpaAMH B
COOTBETCTBUHU C npasunamu Th

Habnrooame cBoiicTBa
SIEKTPOIUTOB U TPOUCXOIAIIHX C
HUMH SIBJICHUH

Habrrwoams u onucvieame peaxiym
C y9aCTHEM DJIEKTPOIIUTOB

Dopmynupoeams BHIBOABI 1O

KOPPEKTHPOBATh OLIMOKH , CAMOCTOATEIFHO
o(popMIIATH OTYET

KoMMYHHUKATHBHBIE: CTPOUTDH PEUEBBIE
BBICKa3bIBaHHS B YCTHOW M IUCHbMEHHOM (hopme;
paboTath B rpymie sl JOCTHKEHHS LETH;
cTpouth 3PPEKTUBHOE B3aNMMOICHCTBHE C
YUHUTENNEM U OJHOKIIACCHUKAMU

JIn4HOCTHBIE: ¢dhopmupoBaHue
MO3HABATENIFHOTO  WHTEpeca K  HM3YYCHHUIO
XUMUH, (GOpMHUpPOBaHHE YMEHHS T'PaMOTHOTO
oOpamieHnss ¢ BemeCTBAMH B OBITY |
XMMHYECcKoH aboparopuun
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pe3yiibTaTaM NPOBCACHHOI' O
OKCIICPpUMECHTA

3/52 Ipaxtrueckas padora | CepHas KMCIOTa KaK CHIIBHBIHN JIEKTPOIIHT. v 6 Ilo3HABaTEJbHBIE: CAMOCTOSTEIBHO
Ne 3. Mzyuenne TUIMYHBIE PEeaKIy KUCIIOT, XapaKTepHBIe /‘466”“’ 0 pamaTI%csI ¢ HPOBOJIUTH HAOMIOCHYIS, HCIIOIB30BATh
CBOWCTB CEpHOIt 111 pa30aBICHHON CEpPHOI KHCIIOTHL: f1abOpaTOpHAIM O OpyﬂgBaHHeM 1 3HAKOBO-CHMBOJIMYECKHE CPEICTBA VIS
KHUCIIOTHI B3aMMOJIEHCTBHE C METAIIaMH, OCHOBHBIMH | HATPCBATCILHBIMI TIPH Opal‘frl’]I;B PACKPBITHS CYIITHOCTH MPOLIECCOB,
Hucrpykrax o Th ¥ aM(OTEPHBIMU OKCHIaMH, OcHOBaHusMu | COOTBETCTBIM € IPaBUIAMH yCTaHABJIMBATh aHAJIOTHH, (JOPMYINPOBATH
¥ aM(OTEPHBIMH THAPOKCUIAMH, COJISIMU. Habniodams cBOHicTBA BBIBOJI[BI
KauecTBeHHast peakiys Ha Cyabhar-noH 37EKTPOITHTOB H MPOUCXOMIATIIHX C PeryisiTHBHBIE: IAHUPOBATH CBOIO
o y— JEeSITENIBHOCTD U IPOTHO3UPOBATH €€
PE3YyJIbTAaThI, BBIIIOJHATE 3a/laHUA 110
Habmooamp u onucvleams peakii | Onpe/eleHHOMY aJlrOPUTMY, CPABHHBATH
C y4acTHeM 3JIEeKTPOIUTOB PEe3yNbTaThI C 3TAJIOHOM, NTPU HEOOXOUMOCTH
KOPPEKTHUPOBATH OIIHOKH , CAMOCTOSITEIIBHO
Dopmynuposams BBIBOABI 110
ohopMIIATH OTUET
pe3ynpTaTaM HpOBEICHHOI0
KoMMyHHKATHBHBIE: CTPOUTH PEUCBEIC
IKCIIEPUMEHTA . . .
BBICKA3BIBAHKS B YCTHOM U IUCBMEHHOHN (hopMme;
paboTath B rpyIIIe IS JOCTKCHHS LISIIH;
cTpouTh 3P PEKTUBHOE B3aUMOJIEHCTBHE C
YUIUTENIEM U OHOKIACCHUKAMU
JInyHOCTHBIE: (bopmupoBaHue
[O3HABATEIBPHOIO HMHTEpeCa K  H3YUCHHUIO
XUMAH, (OPMHUPOBAHHEC YMEHHS TPaMOTHOIO
oOpaiieHuss ¢ BemecTBAMH B OBITYy U
XMUMHUYECKOH J1aboparopuu
4/53 IMpaxtudeckas pabora | ITomyderue, cobupanue U pacno3HaBaHUE ITo3HaBaTeJbHbIE: CAMOCTOSATEIBHO

Ne 4. Tlomyuenue
aMMHaKa 1 U3ydeHue
€ro CBOMCTB
Hucrpykrax no Th

amMMHaka. V3ydeHue pacTBOpUMOCTH
aMMHaKa B BOJIE U XapaKTePHCTUKA
OCHOBHBIX CBOWCTB THIpaTa aMMHAaKa.
KauecTBeHHas peakiys Ha KaTHOH
aMMOHHS

Tonyuams, cobupams u
PAacno3Hasams aMMHuaK

Ymemw obpamatbes ¢
nmabopaTOpHEIM 000PYIOBaHUEM U
HarpeBaTeIbHBIMU IPUOOpPaAMHU B
COOTBETCTBUHU C npaBunamu Th

Habnrooamo u onucwvlieams
XUMHUYECKUN SKCIICPUMEHT

Dopmynupoeams BHIBOABI MO
pe3yapTaTaM NpOBEIECHHOT O
JKCIIEpUMEHTA

TIPOBONTD HAOIFOIEHHS, MCIIOIh30BATh
3HAKOBO-CHMBOJIMYECKHE CPEICTBA TS
PACKPBITHS CYIITHOCTH MPOIIECCOB,
YCTaHABIMBATH AHAJIOTHH, POPMYIUPOBATH
BBIBOJIBI

PeryjsaTHBHbIE: [IAHAPOBATEH CBOIO
JIEATENBLHOCTD U IPOTHO3UPOBATH €€
PE3YIBTATHI, BBIMONHATE 3aaHUs TI0
OTpeIeTIEHHOMY AJITOPUTMY, CPAaBHHBATH
PE3YABTATHI C ATAIIOHOM, TIPH HEOOXOIHMOCTH
KOPPEKTHPOBATH OIMMMOKH , CAMOCTOSTENBLHO
oopMIATE OTYET
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Compyonuuams B Iporiecce
y4eOHOr0 B3aUMOJICHCTBUSI IPH
pabore B rpymmax

KoMMYHHKATHBHBIE: CTPOUTDH PEUEBBIC
BBICKA3bIBaHMS B YCTHOM M INCbMEHHOH (hopMme;
paboTath B rpymie sl JOCTHKEHHS LETIH;
cTpouth 3P PeKTHBHOE B3aUMOJIECTBHE C
YUYHUTENEM U OJHOKIIACCHUKAMHU

JInuHOCTHBIE: (opMupoBaHue

5/54 [pakriueckas padora | [lomyuenue, codupanue U pacrio3HaBaHHE
Ne 5. Tlonyuenue yrIeKucnoro rasa. Usyuenne [lonyuamb, cobupamo u TIOSHABATCIIBIIONG  METEpeca I MIYHCHHIO
- : i XUMUH, (HOpMHUpOBaHHUE CHUSI TPaMOTHOTO
YIIIEKUCIIOTO ra3a u PAaCTBOPHMOCTH YIJIEKHCIIOrO raza B Boje m | PAc031a6ame yIIICKACIIBI Tas > dopurp M P
o M obpamieHuss C BellecTBaMH B OBITY H
ﬁyqeﬂne ero CBE)FI/]ISCTB XapaKTepHCTHKA KI/ICIJEOTHHX CBOMCTB Viems oGpamatses ¢ XEMHUUECKOl NaGopaTopHH
HCTPYKTaX 110 YrOMbHOM KHCIIOTEI. KaueCTBeHHaA PEakiis | ya6onatopHbIM 060pYIOBAHHEM 1
Ha KapOoHaT- M THAPOKapOOHAT-HOHBI HarpesBarelbHbIMU IPUOOpaMu B
COOTBETCTBMH ¢ TpaBuiamu Th
Habniooamw u onucvieamo
XUMHUYECKHU I IKCIIEPUMEHT
Dopmynupoeams BHIBOABI MO
pe3yabTaTaM MpOBEICHHOTO
IKCIIEPUMEHTA
Compyonuuams B Tiporiecce
y4eOHOr0 B3aMMOJIEHCTBUS IPH
pabote B rpynmax
6/55 [pakruueckas padora | [lonyueHue xecTKOM BOJIbI Ilo3HaBaTe/bHbIE: CAMOCTOSTEIBHO

Ne 6. XKecTkocTh
BOJIBI U CIIOCOOBI €€
yCTpaHEeHUsI
Hucrpykrax no Th

B3aMMOJICIICTBHEM YITIEKUCIIOrO ra3a u
WU3BECTKOBOM BOJBI. Y CTpaHEHHE
BPEMEHHOMU KECTKOCTH BOIBI KUIISTYUCHHUEM
1 1o0aBJICHHUEM CONBL. Y CTpaHEeHHUe
MOCTOSIHHOM »KE€CTKOCTH BOJIBI
nobaBiieHHEM cobl. McpITanne »KeCcTKON
BOJIBI PaCTBOPOM MBI

Ionyuamy, cobupams u
Ppacnosnaséams YrieKuciblil ra3

Ymemw obpamatbes ¢
nmabopaTOpHEIM 000PYIOBaHUEM U
HarpeBaTelbHBIMH ITpHOOpaMHu B
COOTBETCTBUHU C npaBunamu Th

Habnrooamo u onucwvlieams
XUMHUYECKUN SKCIICPHUMEHT

Dopmynupoeams BHIBOABI MO
pe3ynbTaTaM IMPOBEICHHOTO
JKCTIEpUMEHTa

Compyonuuams B TIporiecce
y4eOHOr0 B3aMMOJICHCTBHUS IPH
paboTe B rpymmax

MPOBOJUTH HAOJIOAEHHS, UCIIOIb30BaTh
3HAaKOBO-CHMBOJIMUECKHE CPEJCTBA JUIA
PacKpBITHS CYLTHOCTH ITPOLIECCOB,
yCTaHABIMBATh AaHAJIOTUH, (POPMYIHPOBATH
BBIBOJIBI

PeryasiTuBHbI€: IJIAHUPOBATH CBOIO
JeATENFHOCTh ¥ IPOrHO3MPOBATH €€
PE3yJIbTaThI, BBIIOIHATH 33AaHUS 110
OIPEICTIEHHOMY allTOPUTMY, CPABHUBATh
PE3YIIBTATHI C 3TAJIOHOM, TIPH HEOOXOANMOCTH
KOPPEKTHPOBATh OLIMOKH , CAMOCTOATEILHO
oopMIIATh OTYET

KoMMYHHUKATHBHBIE: CTPOUTDH PEUEBBIE
BBICKa3BIBaHUS B YCTHOU U MIUCHMEHHOU (hopMe;
paboTath B rpymie sl JOCTHKEHHS LETH;
cTpouts 3PPEKTHUBHOE B3aNMOJICHCTBHE C
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7/56 [Ipakrrueckas padora Pemenne 9KCTIIEPUMEHTAIIEHBIX 3 5 YUYHUTENEM U OJHOKIIAaCCHUKAMHU
Ne 7. Pemenne 3a7au HAa paclo3HABaHHE M ToNydeHHe | ~ <CHCPHMCHTAIBHO Ucciedosame JInuHocTHBIE: popMHUpOBaHKE
SKCTIEPUMEHTAIIBHBIX | METaJJIOB ¥ UX COCIMHEHHIH CBOHCTBA MCTAJIIOB H HX MIO3HABATEJILHOTO HHTEpEca K N3y4EeHHIO
3a1ad4 1o TeMe COCIMHCHHH, PCIIaTh XUMUH, (POPMHUPOBAHUE YMEHHUS TPAMOTHOTO
«Meramisn BKCHeplI\’I/IMeHTam’HHe 3ajatu 1o o0pallleHus! C BEIECTBAMHU B OBITY H
Wncrpykrax no Th Teme «vieTaliibh XUMUYecKol aboparopuun
Ymemw obpamarscs ¢
nabopaTopHBIM 000PYAOBaHUEM U
HarpeBaTelbHBIMH ITPUOOpPaMH B
COOTBETCTBMH ¢ TpaBuiamu Th
Habmiooamw u onucvisamo
CBOICTBa METAJJIOB U UX
COCIMHEHUI
Dopmynupoeams BEIBOABI MO
pe3yJibTaTtaM MpoBeJCHHOTO
JKCIIEPUMEHTA
Compyonuuams B miporiecce
y4eOHOr0 B3aMMOJIEHCTBUS IPH
pabote B rpynmax
XuMUS U OKpYxKaomas cpeaa (2 4)
1/57 XUMHUECKUH cocTaB Crpoenue 3eMiM: sIpo, MaHTHUS, U PeryasiTuBHbIE
TIaHeTH! 3eMiis 3eMHAs KOpa, MX XHMMYECKMHl cocTaB. | - HMeepuposams CBCICHI IO DOopMYIHPOBATH IETb YPOKA M CTABUTH 3a/1a4H,
HuctpykTax no Th Jmrochepa M eé  XuMmmdeckuii cocrap, | PUHUCCKON TeOrpaduit B 3HAHMA O | yoo6yomumvpre 1us e OCTHOREHI,
Munepanel.  Pynel. Ocamounbie mopoel. | AMHICCKON OPraHUsaltiil IIAHCTEL | fpayynopats CBOKO AEATEIBHOCTD U
INonesusre chonaeh)q(f,le. XI/IMVI/IquKm/I Xapakmepuzosams XUMHYECKHit IPOTHO3UPOBATh €€ PEe3yIbTaThI
cocraB Tuapocdepbl. XUMUYECKHHA COCTaB
pocdep COCTAB IeOJIOTMYECKIX 000I0UEeK Mo3HABATEILHbIC
aTMOC(EepHL. SeMmn
CTpOHTH JIOTHYECKUE PACCYKICHHS,
HdemoncTpanuu  BuneopparmeHTsl U
. N yCTaHABIMBATh IPHYNHHO-CIICACTBEHHBIE
cmaiimet  «Ctpoenne  3emmun  u eé | Paznuuamb MUHEPAILI M TOPHBIE
. " CBSI3H, IOHUMATh, CTPYKTYPUPOBATD
XUMHYECKHUU COCTaB». Konneknus | mopozasl
HHTEPIIPETUPOBATh HHPOPMALIHUIO,
MHHEpaJoB M TOpHBIX mopod. Komrexims
NPEJCTaBICHHYIO B CXEMaTHYHOM BHIIE
«Pynbl METaIIOBY.
. KoMMYHUKATHBHBbIE
JlaGopaTopubiii  ombIiT 41. U3yuenume .
rpammTa CTpONTh peUeBble BHICKa3bIBAHHUS B YCTHOU H
NHCBMEHHOH (opMe, apryMeHTHPOBATh CBOKO
TOYKY 3pEHHS
2/58 Oxpana VICTOYHMKM ~ XMUMHYECKOrO  3arpsi3HEHHs " .JIl/l‘ll}-][O(I:) THELE
OKpYXaroILeii OKpyaromeit CPEIBL. ToGazsiste | < DopmHIpoBaHKE MO3HABATENILHOIO HHTEPECa K
cpensl oT IKOIIOTHYECKHE TMPOONEMBl UeToBeYecTBa: | A MIICCKOrO 3arpAsHCHUA . y?{ GHE O XHMEHH, MOTHBAIAA yIAIIIHAX cp;[ A
XUMHYECKOr0 NAPHUKOBBIH 3(hdeKT, KucToTHBIE AoKmH, | OXPYAKAIOIICH CPEIbI ’ .
MIOJTy4eHNE HOBBIX 3HAHUI
3arps3HEHUs 030HOBBIE JBIPBL. MexayHapoaHoe




42

COTPYAHHYECTBO B  00JIaCTH  OXpaHbI
OKpY)KaloIiell cpexsl OT XHMHYECKOTo
3arpsi3HEHUsL. «3eIEHast XUMUS».
Hemonctpammu.  BuneodparmeHtsr wu
cmaiinel  «['7obajbpHBIE  DKOJIOTHYECKHE
MIPOOJIEMBI YETIOBEYECTBAY.
JlaOopatopublii  onbiT 42. U3yuenue
MapKHUPOBOK Pa3INIHBIX BHJIOB
NPOMBINUICHHBIX W MPOJOBOJIbCTBEHHBIX
TOBapOB

Onucwvisams riodaabHbLIE
IKOJIOTUYECKHE TPOOIIEMBI,
CBSI3aHHBIE ¢ XUMUYECKUM
3arps3HEHUEM

Ilpeonazame MyTH MAHIMH3AIAN
BO3CHUCTBHS XUMHYECKOTO
3arpsi3HEHUsI Ha OKPYXKAIOLIYI0
cpeny

IIpueodums IpUMeEpBI
MEXKAYHAPOTHOTO COTPYIHHYECTBA
B 00/1aCTH OXpaHbl OKpYKaroIen
cpenpl

(01}

o0lIeHHe 3HAHMI 0 XMMHUM 32 KypPC OCHOBHOI mkoJb1. [loaroroBka k OCHOBHOMY rocyiapcTBeHHOMY 3K3aMeHy (6 4)

1/59 Bemiecta CrpoeHre aToMa B COOTBETCTBUH C | [Ipedcmagnsims nH(pOpMaILUIO 110
MoJIOXKEHWeM XuMuueckoro osjeMeHta B | Teme «I13 u IICXD JI.M.Menneneena
Ilepnopnueckoit  cucreme.  CTpoeHHE | B CBETE TEOPHU CTPOCHUS aTOMa)» B
BEILlECTBA! XMMHUYECKast CBSI3b U | Buje TabIHILl, CXEM, OMOPHBIX
KPUCTAJNTMUECKHUE PEIETKU. 3aBUCHMOCTH | KOHCIIEKTOB, B TOM YHCIIE C
CBOMCTB ~ 00pa3oBaHHBIX  2JJNEeMEHTaMu | nmpuMmeHenuem cpeacts UKT
HPOCTHIX BELIECTB (METAIOB, HEMETAJUIOB, | Bbinonnams TECTOBBIE 3aJaHU 110
07aropofHBIX Ta30B) OT  IIOJOXKEHHUS | TeMe
anemenToB B [lepuoamueckoii cucreme. | [lpedcmaensims MHOOPMALHIO MO
Tumonoruss  HEOPraHMYECKUX  BEUIECTB, | TeMe «Buapl XUMHUYECKOI CBSI3U U
JeJIeHWe UX Ha KJIacchl M TPYMIBL. | TUIbI KPUCTAIUIMUYECKUX PELIETOK.
IIpencraBurenu. B3anMocBs3b CTpOEHUS U CBOMCTB
BEILIECTB» B BUJIE TAOIHUII, CXEM,
OITOPHBIX KOHCIIEKTOB, B TOM YHCIIE C
npumeHenneM cpencts UKT
2/60 XUMHUYECKUE PEaKIUU Ilpuznakn wu  ycnoBus mpotrekaHus | Ilpedcmasnsims MHHOPMALHIO MO
XUMHUYECKUX peakuui. Tunomnorus | Teme «Knaccnpukarst XUMHYECKIX

XAMHYECKHX pEaKnuid M0 Pa3InIHbIM
OCHOBaHHSIM. Peaknmy HOHHOrO OOMEHA.
OKHUCINTENBHO-BOCCTAHOBUTEIHHEIE
peaxmnum.

peaxuuii Mo pa3IMIHBIM IPU3HAKAM)
B BHZIE Ta0JIHII, CXEM, OITOPHBIX
KOHCIIEKTOB, B TOM UHCIIE C
npumeHenneM cpencts UKT

Xapaxmepusosams
OKHCITUTENbHO-
BOCCTaHOBUTEIbHBIEC PEAKIIHH,
OKHCIIUTENh U BOCCTAHOBHUTEIh

ITo3HaBaTeJbHBIE: HCIIOIb30BATh 3HAKOBO-
CHMBOJIMUYECKUE CPECTBA, OCYIIECTBIATH
HaOJI0ICHNS, eNIaTh BBIBOJIBI, OCYILIECTBIIAThH
KI1acCU(pUKaLUIO, HHTEPIIPETHPOBATh
UH(POPMALHUIO, IPEACTABICHHYIO B BUZIE
PHCYHKOB U CXEM

PeryasiTuBHbI€: IIAHUPOBATH CBOIO
JIeATENbHOCTh U MPOrHO3MPOBATh €€
PE3yJIbTAThI, BBIIOIHATH 33JaHUS 110
OIPEICTIEHHOMY allTOPUTMY, CPAaBHUBATh
PE3yABTATHI C ATAIIOHOM, TIPH HEOOXOTUMOCTH
KOPPEKTHPOBATh OLIMOKH CaMOCTOSATEIBHO
KoMMYHHKATHBHBIE: CTPOUTDH PEUEBBIE
BBICKAa3BbIBaHUS B YCTHOW U MMIUCHMEHHOU (hopMe;
paboTath B rpymie sl JOCTHKEHUS LETIH;
BBIpa)kaTh M apTyMEHTHPOBAThH CBOIO TOUKY

3peHus
JINYHOCTHBIE: (hopmupoBanue €UHON
€CTECTBEHHO-HayIHON KapTHHBI MHpa,

MOHMMaHHE 3HAYMMOCTH €CTECTBEHHO-HAYUHBIX
3HAHUW 7SI pelleHHs MNPAaKTHYSCKUX 3ajad,
(hopmupoBanue YMEHHUS rpPaMOTHOTO
oOpameHnss ¢  BemecTBaMH B OBITY |
XUMHIYECKOH TabopaTopun
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3anucvieamv ypaBHEHUS
OKHCITUTENBHO-
BOCCTaHOBUTENBHBIX PEAKIHI C
MIOMOIIBI0 METO/A AIIEKTPOHHOTO
Oananca

3/61

OcHoBBI
HEOpraHU4YeCKOi
XUMHU

XUMHUYECKHE CBOICTBa
BEILIECTB. XapakTepHble
CBOMCTBA  COJICOOpa3yIOIINX
THIPOKCUIOB  (OCHOBaHMIA,
aM(pOTEPHBIX TUIAPOKCHUJIOB), COJICH.

MIPOCTHIX
XUMHYECKHE
OKCHJIOB,
KHCJIOT

u

Xapaxmepuszosams obIue ,
0COOCHHBIC M UHIUBUIYaAJIbHBIC
CBOKMCTBA KUCJIOT, COJICH U
ocHoBaHwuil B cBeTe TOJ]

Apaymenmuposeams BO3SMOKHOCTh
IIPOTEKAHUA XUMHUYECKUX
peakuuii B pacTBOpax
JJIEKTPOJINTOB UCXOMS U3
YCIIOBUI

Knaccupuyuposamo
HEOpPraHMYECKHE BELIECTBA MO
COCTaBY Y CBOMCTBaM

IIpusooums ipuMepbl
npefcTaBUTeNeil KOHKPETHBIX
KJIaCCOB ¥ TPYIII
HEOPraHNYEeCKUX BEIIECTB
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O0o01IeHne U cucTeMaTH3alks 3HAaHUH, OY4eHHBIX B Kypce xuMuu 8-9 kiacca. Kontponbhas padora Ne 4
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AHanu3 BBIIOTHEHNST KOHTPOIBHOH paboTel. [logBenenme ntoros roga
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PesepBHbIil ypok




