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HosicHUuTeEIbHASA 32aNIMCKA

Pabouast mporpamma ocHOBHOTO o00I1Iero o0pa3oBanus 10 XUMHUHU (0a30BBIA YPOBEHB)
Ui o0ydaromuxcs 8 -9 KJIacCoB COCTaBJIeHa Ha OCHOBE aBTOPCKOM MPOTpaMMBbI Kypca XUMHH
O.C. I'abpuensna (Xumus. [Ipumepnsie padbouune nporpammsl. [IpenmerHas TuHUS YIeOHMKOB
O. C. TI'abpuensina, . I'. Octpoymona, C. A. CnankoBa. 8-9 kmaccel : yueb. mocobue aiis
obmeobpazoBatenbHbix opranusanuii / O. C. 'abpuensn, C. A. Cnaakos - M. : IIpocBemienue,
2019) B cooTBeTCTBHM C (enepaibHbIM TOCYIAPCTBEHHBIM 00pa30BaTEeIbHBIM CTaHIAPTOM
OCHOBHOTO 00111eT0 00pa30BaHusl.

Pabouas mporpamma i 8-9 kiacca paccuurana Ha 136 yacoB, B TOM yHclie B 8 Kilacce -
68uacoB, 2 Jaca B HeJel0; B 9 kiacce - 68 gacos, 2 yaca B HEJICIIIO.

HN3yyeHue XUMHM HAa YPOBHE OCHOBHOIO 00IIero o0pa3oBaHHWsl HANPABJIEHO Ha
JAOCTUKEHHE CJIeIYIOIINX 1eei:

* Qopmuposanue y ydaluxcs XUMUYECKON KapTHUHBI MUPA, KaK OPraHUYeCKOM 4acTu ero
LEJIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI.

* Pazeumue  TO3HABATENbHBIX  HMHTEPECOB, HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH ydJaluxcsi B Mpollecce W3y4eHUs WMU XUMHUYECKOM Hayku M e€ BKJIaaa B
COBPEMEHHBI HAyYHO-TEXHHUYECKHH mporpecc; (HOpMUPOBAHHE BAKHEHIIMX JIOTHYECKUX
omepanuil MbIIUICHUS (aHaJIU3, CHHTE3, 0000IIEeHUEe, KOHKPETH3allus, CpaBHEHHE U [Ip.) B
MPOLECCE MO3HAHUSI CUCTEMBI BaKHEUIINX MOHATUN, 3aKOHOB U TEOPUM O COCTABE, CTPOCHUU U
CBOICTBaX XMMHUYECKUX BEILIECTB.

* Bocnumanue y0e:x1EHHOCTU B TOM, YTO IPUMEHEHHE NOJYYEHHBIX 3HAHUN U YMEHUH 1O
XUMHUH SBIISETCS OOBEKTHMBHOW HEOOXOAMMOCTBIO NIl 0e30macHOM paboThl C BEIIECTBAMHU U
MaTepuaiaMH B OBITY M Ha TPOU3BOJICTBE.

* [Ipoexmuposanue u peanu3ayus BBITYCKHUKAMH OCHOBHOM  IIKONIBI  JIMYHOM
00pa3oBaTeNbHON TpaeKTopwH: BBIOOp mpodwiss oO0ydeHUs B CTApIICH IIKOJE WIA
npohecCHOHANBFHOT0 00Pa30BaTENBHOTO YUPEKICHUS.

* Osnaoenue KA104esblMu KOMNEemeHYUusamMu: y4eOHO-TI03HABATEIbHBIMH,
WH(OPMAIIMOHHBIMHU, IIEHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMHU.

OO0mas xapakrepucTuKa y4e0HOro npeamera
PabGouas mporpamMma 1Mo XMMHMHM PACKpBIBAE€T BKJIAJ Y4€OHOTO MpeaMeTa B JOCTHXKCHHE
Heneil OCHOBHOro oOmiero oOpa3oBaHMsA M ONpEJeNseT BaKHEHIINE coJiepKaTelbHble JUHUU
npeaMera:

L4 «Beu;ecmeo» — B3aHMMOCBA3b COCTaBa, CTPOCHU:, CBOfICTB, MOJIYYCHHUA U
MPUMCHCHUSA BCUICCTB U MATCPUAJIOB,

L4 «Xumuweckas peakyusd» — 3aKOHOMCPHOCTH INPOTCKAHHWA W  YIPABJICHUA
nponeccamMmu MoJIydCHus U NpCBpalICHUSA BCIUICCTB;

L4 «Xumuyeckuti SA3bIK» — OIICpHUPOBAHUC CHUCTEMOM Ba)XKHEHIIIMX XHUMHYSCKHX

MOHSTHUM, BJaJeHUE XMMHUYECKOM HOMEHKJIATYpOH M CHUMBOJUKON (XUMHYECKUMHU
3HaKaMu, GOpMyJIaMU U YPaBHEHUSIMH);

o «Xumus u O#cu3Hb» — COOJIIOIGHHE MPaBWJI XUMHYECKONH O€30MacHOCTH MpHU
oOpallleHud ¢ BeUIECTBAMM, MaTepHajJlaMd W XUMHYECKMMM IpolleccaMu B
MIOBCEIHEBHOM JKU3HU U Ha MIPOU3BOJICTBE.

Kypc opuenTtnpoBaH Ha OCBOEHHE OOYYAIOUIMMHCS OCHOB HEOPraHMYECKOW XHMHUU H
KpaTKoe 3HaKOMCTBO ¢ HEKOTOPBIMHU MOHATHAMHU U 00BEKTaMH OPraHUYECKON XUMHH.

B coxpepxkarenbHON nUHMM «Bewecmeo» PaCKpbIBAETCA YYEHHE O CTPOEHHUHM aToma U
BEIIIECTBA, COCTABE M KJIACCHU(PUKAIIMU XUMHUYECKUX BELIECTB.

B copepxarenbHON JIMHUN «Xumuueckas peakyus» PacKpbIBA€TCS YUEHHE O XMMHYECKUX
nporeccax: KilacCU(pUKaus XHUMHUYECKUX peakIuid U 3aKOHOMEPHOCTH HX IMPOTEKAHUS;
KayeCTBEHHAas] M KOJIMYECTBEHHAs] CTOPOHBI XUMUYECKUX MPOLECCOB (PacdE€Thl O XUMUYECKUM
dbopMynaM U ypaBHEHUSIM XUMHUECKUX PEAKLIUN).

B copepxarenbHOM JWHUM «Xumuyeckuii A3bik» (HOPMHUPYIOTCS YMEHHS YYalluXcCst
Ha3bIBaTh BEIIECTBA MO (OPMYJIaM M COCTaBIATH (OPMYJBI 1O HUX HA3BaHUSM, 3aIlUMCBHIBATh
YPaBHEHMsI PEaKUMH M XapaKTepU30BaTh MX, PAaCKpbIBaTb HH(POPMALUIO, KOTOPYIO HECET
XUMHUYECKasi CUMBOJIMKA, B TOM 4YHCIIE€ BBIpaKEHHass M B TaOIWYHON ¢opme (mepuoanyeckas



CHUCTEMa XUMUYECKUX JJIIEMEHTOB 1. U. Menneneea, Tabnuia paCTBOPUMOCTH BEIIECTB B
BOJIE); WUCIOJIb30BaTh CUCTEMY XMMMYECKMX IOHATHH U1 ONUCAaHHUS XMMHUYECKMX OOBEKTOB
(371€MEHTOB, BEIIECTB, MATEPHAIIOB U IIPOIIECCOB).

B conepxxatenbHON IMHUN «Xumusa u Jicu3Hb» PACKPBIBAIOTCS JTIOTMYECKHE CBSI3H MEXKIY
CBOWCTBAaMH, MPHUMEHEHHEM, IIOJTY4YEHHEM BEIIECTB B JAOOpAaTOPHBIX YCIOBHAX M Ha
IIPOM3BOJICTBE; (pOopMHUpPYETCs KyJIbTypa 0€30IacCHOr0 U 3KOJIOIMYECKH IPaMOTHOrO 00palleHus ¢
XUMHUYECKHIMHU OOBEKTAMHU.

B kypce 3HauMmTenbHas pojb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY: IPOBEACHHUIO
NPaKTUYECKUX paboT M J1abOpaTOPHBIX ONBITOB, (UKCAIMA W AaHAIU3Y HX pe3yJbTaToB,
COOJTIOICHUIO HOPM U TIpaBuJjI 0€30MacHON pabO0Thl B XMMHUYECKOM KaOUHETE (J1abopaToOpHH ).

Peanuzanus mporpaMmsl Kypca B Iporiecce 00y4eHHs MO3BOJUT OOY4YaroIIMMCS TOHSTH
poJib M 3HAYEHHE XMMUHU CPEAM JPYTUX HAyK O IMpPHUPOJE, T. €. PACKPbITh BKJIAJ XUMHUHU B
(dopmMHpOBaHUE IIETOCTHON €CTECTBEHHO-HAyYHOU KapTUHBI MUPA.

ILianupyemMbie pe3yJbTaThl 0CBOeHHE Y4eOHOI0 MpeMeTa:

ITo 3aBepuIeHHIO Kypca XUMUH Ha 3Tarle OCHOBHOT'O 0011ero 00pa30oBaHus BBIITYCKHUKH
OCHOBHOMH IIIKOJIBI TOJDKHBI OBJIQAETH CIEAYIONIMMHU PE3yJIbTaTaMU:

1. JInyHOCTHBIE pe3y/IbTaThI:
1) ocosnanue cBOEH ODTHUYECKOW TNPUHAJICKHOCTH, 3HAHME HWCTOPUHM XHMHU M BKIIAJa
POCCHICKOI XUMUYECKOH HayKl B MUPOBYIO XMUMHUIO;
2) @opmuposanue OTBETCTBEHHOTO OTHOUICHUS K TII03HAHUIO XUMHH; TOTOBHOCTH
U CIIOCOOHOCTHM YYalMXCS K CaMOpPa3BUTHIO M C€amMOOOPAa30BaHUI0 HAa OCHOBE H3YYEHHBIX
(daKTOB, 3aKOHOB M TEOPUH XMMHHU; OCO3HAHHOTO BBIOOpA U MOCTPOCHHWE WHIMBHIYaTbHON
00pa3oBaTeIbHON TPAEKTOPHH;
3) gopmuposanue 1ETOCTHOW €CTECTBEHHO-HAYYHOW KAPTUHBI MHpA, HEOTHEMJIEMOM YacCThIO
KOTOPOH SIBJII€TCSI XUMHUYECKasi KApTUHA MUPA;
4) o6nadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOLIMM YPOBHIO pa3BUTHS HAyKH WU
00I11eCTBEHHOHN NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;
5) oceoenue colMambHBIX HOPM, MPABWII TOBEICHHS, pojied W (OPM COIMATBHOW >KU3HU B
coluyMe, MPHUPOJIe W YAaCTHOM KHM3HM Ha OCHOBE HKOJOTHYECKOM KyJIbTyphl M 0€30MacCHOTO
o0pamieHus ¢ BeIeCTBAMU M MaTepUaIaMHu;
6) popmuposanue KOMMYHUKATHBHOH KOMIIETCHTHOCTH B OOLICHHH CO CBEPCTHUKAMH H
B3pOCIABIMH B  TIpoliecce  00pa3oBaTelbHOW,  OOIIECTBEHHO  TOJIE3HOHM,  y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BHUJIOB JESTEIBHOCTH, CBI3aHHBIX C XUMUEH.

2. MeTtanpeaMeTHbIe Pe3yJIbTAThI:
1) onpeodenenue 1eneii cOOCTBEHHOro OOY4YeHHS, IMOCTAHOBKA M (OpMyIUpOBaHHE sl ceOs
HOBBIX 33]1a4;
2) naaHuposaHuenyTeil JOCTHKEHHS IKEIAeMOro pe3yinbTaTa oOOydeHHs XUMHH —Kak
TEOPETUYECKOTO, TaK U SKCIIEPUMEHTAILHOTO XapaKTepa;
3) coommnecenue CBOMX ICHCTBHI C ITAHUPYEMBIMH PE3YJIbTATAMH, OCYUjecmeaieHie KOHTPOIs
CBOEH NeATeIbHOCTH B Ipoliecce JOCTUKEHHS pe3yibTara, onpeoeneHue CIoco00B IeHCTBUI
IPY BBIMOJIHEHUH JTa0OPAaTOPHBIX U MPAKTUYECKUX paObOT B COOTBETCTBHHM C MIPAaBUIAMU TEXHUKU
0€30I1aCHOCTH;
4) onpedenenue NCTOYHUKOB XUMHUYECKOW HH(MOPMAIMH, MOJYYEHHE M aHAIU3 e, CO3IaHue
WH(POPMAIIMOHHOTO MPOYKTA U €0 MPE3eHTAINS;
5) ucnonvzosanue OCHOBHBIX MHTEIUICKTYaIbHBIX OINEpAIMi: aHAJIW3a U CUHTE3a, CPABHEHHS W
CUCTeMaTH3aliK, 0000IIEeHNsI U KOHKPETU3allUH, 6bls16/1eHue TPUINHHO-CIIEICTBEHHBIX CBsI3el U
nocmpoenue JTIOTHIECKOT0 PacCyKJICHHUSI U YMO3aKIIOUeHUs (MHIYKTUBHOTO, IEAYKTUBHOTO U 110
AQHAJIOTMH) Ha MaTepHalie ECTECTBEHHO-HAYYHOI'O COJIEP KaHNUS;
6) ymernue cozmaBaTh, NPUMEHSATh U IPEOOPA3OBHIBATH 3HAKU U CUMBOJIBI, MOJICIIM U CXEMBI JUIs
peleHns yueOHbIX U MO3HABATEIbHBIX 3371ad;
7) ¢opmuposanue WM pazeumue SKOJIOTUYECKOTO MBIIUICHUS, yYMEHHE IPUMEHSTh €ro B
MO3HABATE/IbHON,  KOMMYHUKAaTHMBHOW,  COIMAJIbHOM  MpakTUKe U Npo¢ecCHOHaTbHON
OpHUEHTAINH;
8) eenepuposanue uaei u onpeneneHNe CPeCTB, HEOOXOAUMBIX JUIS HX PEaTH3aLlUH.



3. IIpeameTHbIE pe3yabTaThl:
1) ymenue 0003Ha4YaTh XMMHYCCKHE JJIEMCHTBI, Ha3bIBaTh UX M XapaKTEPHU30BaTh Ha OCHOBE
IIOJIOKEHUS B nepuoanudeckon cucreme /1. 1. Menneneesa;
2) popmynuposanue N3y4CHHBIX TMOHATHI: BEIIECTBO, XUMHUYCCKHUI DJICMEHT, aTOM, MOJICKYJIa,
MOH, KaTHOH, aHUOH, IPOCTOE M CJIOXKHOE BEIIECTBO, XUMHUUECKAsT PEaKIusi, BUIbl XUMUYECKHX
peaKkui U T. I1.;
3) ompedenenue mO (GopMydaM COCTaBa HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB,
BaJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB HJIM CTETICHU UX OKUCIICHHUS,
4) nonumarue nHPOPMAIMH, KOTOPYIO HECYT XMMHUYECKUE 3HAKU, GOPMYIIbI U yPaBHEHHS;
5) ymenuexnaccuguyuposams NpocThie (METAIBI, HEMETAIUIBI, OJIATOPOTHBIC Ta3bl) U CIIOKHBIC
(OuHapHBIE COCMHEHUS, B TOM YHCIIE€ U OKCHUJIbI, & TAKXKE THAPOKCUIBI — KHCIOTHI, OCHOBaHHUS,
am(OoTepHbIEe THIPOKCHUIBI — U COJIN) BEILIECTBA;
6) dopmyruposanue NepuOIMIECKOTO 3aKOHA, 0OBSICHEHUe CTPYKTYPBI 1 HUHPOPMAIHU, KOTOPYIO
HecéT mepuoauyYecKkas cucTemMa Xumuueckux siemeHtoB J[. M. MenneneeBa, packpwvimue
3HAUEHUs NEPUOJANYECKOTO 3aKOHA;
7) ymeHue xapakmepu3o8amb CTPOCHHE BEIIECTBA — BHAbBl XUMHUYECKUX CBSA3EH W THIIBI
KPUCTAJUIMYECKUX PELIETOK;
8) onucanue cTpoeHust aTOMOB XMMHUYECKHX DJIEMEHTOB C MOPSAAKOBBIME HOMepamu 1—20 u 26,
omobpadiceHue NX ¢ TIOMOIIbIO CXEM;
9) cocmasnenue (HOpMyST OKCHIOB XHMHUYCCKHX JJIEMCHTOB W COOTBETCTBYIOIIHUX UM
THJIPOKCUIOB;
10) nanucanue CTPYKTYPHBIX (OPMYJ MOJIEKYISAPHBIX COCTUHEHUH W (HOPMYJIbHBIX EIUHUIIL
MOHHBIX COCIMHEHHI TI0 BAJIGHTHOCTH, CTETICHU OKUCIICHUS WU 3apsiay HOHOB,
11) ymenue ¢opmynruposams OCHOBHBIC 3aKOHBI XHMHH: IOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPAHEHUSI MAaCChl BEILLIECTB, 3aKOH ABOraipo;
12) ymenue popmynupoeams OCHOBHBIC MOJOKESHUS aTOMHO-MOJIEKYJISIPHOTO YUECHHUS U TEOPHH
AIIEKTPOJINTUYECKON JUCCOLIMAIUY;
13) onpedenenue npu3HAKOB, YCIOBUM MPOTEKAHUS U TMPEKPAIIEHHUS XUMHUYECKUX PEaKIInii;
14) cocmasnenue MONEKYISIPHBIX YPaBHEHUI XUMHYECKUAX PEAKIHid, TOATBEPIKIAFONIMX O0IIHe
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHX BEIIECTB M OTPAXKAIOIIUX CBS3U
MEXK]y KJIacCaMU COCIMHECHUH;
15) cocmaenenue ypaBHEeHHI peakiMii ¢ y4acTHEM 3JICKTPOIMTOB TAKXKE B HOHHOI (hopme;
16) onpedenenue MO XUMUYECKUM YPaBHEHUSM IMPUHAUICKHOCTH PEAKIUN K ONpPEACIEHHOMY
TUIY WU BULY;
17) cocmasnenue ypaBHEHUI OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C IIOMOIIBI0 METO/A
3JIEKTPOHHOI0 OanaHca;
18) npumenenue MOHITUN «OKHCICHUE» U «BOCCTAHOBJICHUEY JUIS XapaKTCPUCTUKU XUMHUYCCKUX
CBOWCTB BEILIECTB;
19) onpeodenenue ¢ TOMOIIBIO KAUECTBEHHBIX PEAKIUI XJIOPHI-, CYIb(ar- U KapOOHAT-aHUOHOB
U KaTMOHAa aMMOHHUS B pacTBOPE;
20) obwsicHenue BIASHYS PA3THYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIHIA;
21) ymenue xapaxkmepuzosams NOJI0KEHHE METAJUIOB U HEMETAJUIOB B IIEPHONYECKON CUCTEME
AIIEMEHTOB, CTPOEHUE UX aTOMOB U KPUCTAJUIOB, 00IIHe (PU3NUECKHe U XMMUUYECKHE CBOMCTBA;
22) obvschenue MHOTOOOpa3Msl MPOCTHIX BEIIESCTB SBICHHEM aJUIOTPONHMH C YKa3aHUEM o€
MIPUYYH;
23) ycmanosnenue pa3nuuuil TUAPO-, THPO- U DICKTPOMETAILUTYPTHH U ULIIOCHMPUPOBAHUE ITHX
pa3u4mii IpUMepaMu MPOMBIIIUIEHHBIX CITOCOOOB ITOTYUEHHS METAIIIOB;
24) ymenue oasams o01ILyt0 Xapaktepuctuky snemenToB |, 11, VIIA rpynm, a Taxke Bogopona,
KHCIIOpO/1a, a30Ta, cepbl, pochopa, yriaepoaa, KpeMHUSI 1 00pa30BaHHBIX UMH MPOCTHIX BEILIECTB
U BOXHEHIIUX COEIMHEHUH (CTpOEHUE, HaXOXKJICHHE B IMPUPOJE, MOJy4deHHe, (pu3nueckue u
XUMHYECKHE CBOWCTBA, TPHUMEHEHHE);
25) ymeHue onucviéams KOPPO3HUIO METAIUIOB M CIIOCOOBI 3aIUTHI OT HeE,;
26) ymenue npou3600ums XUMHUYECKUE PAcUYEThl C MCIOIb30BAHUEM TOHITHN «MaccoBas OIS
BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSIPHBIA 00BEM» 1O Qopmynam u
YpaBHEHUSM PEAKIINIA;



27) onucanue CBOWCTB U MPAKTHUECKOTO 3HAYCHHUS U3YYCHHBIX OPraHUYECKUX BEIICCTB;

28) svinonnenue 06003HAUYCHHBIX B MPOrPaMMeE 3KCIIEPUMEHTOB, pACNO3HABAHUE HEOPTAHUIECKUX
BEIIIECTB 10 COOTBETCTBYIOIINUM MTPH3HAKAM;

29) cobniodenue npaBua 6€30mMacHoOM paboThl B KAOMHETE XUMHUH (J1a00OPaTOPUN ).



Copaepxxanue Kypca XUMHH
8 KJIIACC
HavanbHble NOHATHS U 3AKOHBI XUMUM
Tena um BemectBa. CBOMCTBa BeIIECTB. JTaJOHHBIC (PU3UUYECKHE CBOMCTBA BEIIECTB.
Marepuansl 1 MaTepuanoBeieHue. Posib XUMUM B )KU3HU COBPEMEHHOT0 o0uiecTBa. OTHOIIEHNE
oOmrecTBa K XUMHUH: XeMoprinst 1 xeMohoous.

Metonel m3yuenuss xumuu. HaOmronmenue. DxcmepumeHT MonenupoBanue. Mojenu
MaTepHualbHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azer. XKunpkoctu. TeEpabie BemecTtBa. B3auMHBIE Iepexoabl MEXKIy arperaTHbIMHU
COCTOSTHUSIMU BEIIECTBA: BO3TOHKa (CyOnuManus) u JecyoiruManiis, KOHJeH calus ¥ ucrapeHue,
KpUCTAJIIIN3alus U IUIABJICHUE.

®uznueckue sBieHU. YUCThIE BEIIECTBA U CMECH. | OMOTEHHBIE U T€TEPOT€HHbIE CMECH.
Cwmecu ra3zoo0pasneie, >xuakue u TBEpHAbIe. CrocoObl pa3feneHus CMecel: MEeperoHka, Hiu
TUCTWIUISIMS,  OTCTauBaHue,  (UIbTpPOBAHUE,  KPUCTAJUIM3AIMsl WM  BbIIApUBaHUE.
Xpomarorpadus. [IpumeneHne 3Tx crmoco0oB B 1a00paTOPHOI MpaKTHKE, HA MPOU3BOJICTBE U B
OBITY.

XUMUYECKHE BJIEMEHTBl. ATOMBI M MOJEKYJbl. lIpocTble M CHOXHBIE BEIIECTBA.
Annorponust Ha nmpumepe Kuciaopoaa. OCHOBHbBIE MOJOKEHUS ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
Nonsbl. BemecTBa MOJIEKYJIAPHOTrO U1 HEMOJIEKYJISIPHOTO CTPOCHHUS.

3Haku (CHMMBOJIBI) XHUMHUYECKHUX OJJeMEeHTOB. HMHbopMmalius, KOTOpYH HECYT 3HaKu
XUMHYECKMX JJIEMEHTOB. OTHUMOJIOTHSI Ha3BaHUM HEKOTOPBIX XMMHUYECKUX OJIEMEHTOB.
[lepuoanueckas tabiuua xumuueckux sneMeHToB [[. M. MenzgeneeBa: KOPOTKONEPUOIHBIA U
JUTMHHOTIEPUOIHBINA BapuaHThL. [lepros! u rpynmsl. [ 1aBHas U mOOOYHAS TOATPYIIIE, WIH A- U
Bb-rpynmel. OTHOCHUTENBHAS aTOMHAs Macca.

Xumnueckue (opmynel. Manexcer n xodpdummentsl. OTHOCHTENbHAS MOJEKYISIpHAs
Macca. MaccoBasi 1oJisi XUMHUYECKOI0 3JIeMEeHTa B coequHeHuH. MHpopmalus, KOTOpY0 HECyT
XUMHUYECKHE (DOPMYIIBIL.

BanentHocts. CTpyKTypHBIE (OpMynbl. XUMHUECKHE 3JIEMEHThl C INOCTOSHHOW U
NEPEMEHHOIN BaJIEHTHOCTHbIO. BBIBOJ (opMyibl coeauHeHMs] MO BajeHTHOCTH. OmnpereneHue
BAJIEHTHOCTH XMMHYECKOTO 3jeMeHTa 1o ¢opmyne BemectBa. CocTaBieHHE Ha3BaHUM
COCIMHEHUH, COCTOSIIMX U3 JBYX XHMMHMUYECKHX OJJIEMEHTOB, II0 BAJIEHTHOCTH. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB.

Xumuyeckue peakuuu. PeareHTbl M NPOAYKTHl peakuuu. [Ipu3HAKM XUMHYECKHX
peakuuii. YClIOBUS MX NPOTEKaHUS W NpeKpalleHus. Peakuuu ropeHus. ODK30TEPMHUYECKUE U
SHIOTEPMUYECKUE PEAKIIUH.

3aKOH COXpAaHEHMS MacChl BEIIECTB. XUMUUeckue ypaBHeHU. COCTaBIEHUE XUMUYECKUX
ypaBHeHu. THpOopMarus, KOTOpyro HECET XUMUYECKOE YpaBHEHHE.

Knaccugukanus XMMHUYECKUX peakIUil M0 COCTaBy M YHCIY PEareHTOB M NPOIYKTOB.
Tunbl xuMuyeckux peakiuil. Peakimu coenvHeHUs, Pa3joKEHUs, 3aMEIIeHUs W OOMeEHa.
KaranuzaTops! u kaTanms.

JleMoOHCTpaL UK
Konnekuust MatepuanoB U U3EIUH U3 HUX.
Mojenu, UCIONIb3yeMble Ha YpoKax (pu3uku, OMOIOTUU U reorpadum.
OOBEMHBIE U IAPOCTEPHKHEBBIE MOJIEN HEKOTOPBIX XUMUYECKUX BEIIECTB.
Monenu KpucTamIn4ecKuX peméToK.
Cobupanue npudopa 175 NoTydeHHs ra3a U IpOBepKa ero repMeTUYHOCTH.
Bosronka cyxoro nba, Hojia Uiy HaQTaauHa.
ArperaTHble COCTOSIHHSI BOJIBI.
Pa3nenenue qByx HECMEIINBAIOIINXCS KUKOCTENH € TIOMOIIBIO I€TUTENLHON BOPOHKH.
Huctumstop u ero padora.
YcranoBka a1 puiabTpoBaHus U €€ paboTa.
VYcTaHoBKa /17151 BeIIapuBaHus U e€ padora.
Kosexust 6bITOBBIX IPUOOPOB A1 PUIBTPOBAHUS BO3AYXA.



e Paznenenne Kpacsmiero BemiecTBa (prmomactepa € MOMOINBIO MeToAa OyMakKHOM
xpomarorpadumu.

Mogenu ayuIoTPOIHBIX MOAU(DHUKAIMN YIIIepoaa U Cephl.

ITonmy4yenue o30Ha.

oprpetst 1. 5. Bepriennyca u JI. . Menneneesa.

KopoTrkoneproaublii ¥ JJIMHHONIEPUOAHBIA BApUAHTHI Nepuoandeckou cucremsl [l .
Menneneesa.

KoHcTpynpoBanue mapocTepKHEBBIX MOAEICH MOJIEKYI.

Anmnapat Kunma.

Paznoxxenne Ouxpomara aMMOHHS.

I'openue cepsl 1 MarHUEBOH JICHTBI.

[Toptpersr M. B. JlomonocoBa u A. JI. JIaByasbe.

OnbIThI, HJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACcChl BEILIECTB.

['openne Qocdopa, pacTBopeHHE TMPOAYKTAa TOPEHHS B BOAE W HCCIECIOBaHHE
IIOJIy4EHHOT'O pacTBOPA JIAKMYCOM.

B3aumoneicTsre COIIHON KUCIOTHI C [IUHKOM.

e Tlonyuyenue ruapoxcuna meau(Il) u ero pasnoxenue npu HarpeBaHUU.

JlaGopaTopHble ONBITHI
* O3HaKOMJIEHHUE C KOJUIEKIMEH 1a00paTOpHOM MOCYIbI.
* [IpoBepka repmMeTHYHOCTH TPUOOPA AJIsk OTyYEHUS Ta30B.
* O3HaKOMJIEHHE C MUHEpaJlaMU, 00pa3ylOIUMHU I'PaHUT.
* [IpuroToBiieHrE reTepOreHHON CMECH TOPOIIKOB CEPBI C )KEJIE30M U X pa3JeicHUE.
* BzaumonelicTBrEe pacTBOPOB XJIOPUIOB U MOJAUJIOB KaJls C paCTBOPOM HUTpaTa cepedpa.
* [Tonyuenue ruapoxcuaa meau(Il) u ero B3aumoaeiicTBue ¢ CepHOM KUCIOTOM.
* B3aumogelicTBre pacTBOpa COAbl C KUCIOTOM.
* [IpoBepka 3aKOHa COXpAaHEHHs MAcChl BELUIECTB Ha MPUMEPE B3aUMOJAEHUCTBUSA ILEIOYH C
KHCIJIOTOM.
* [IpoBepka 3aKOHa COXpAaHEHHs MAacChl BEHUIECTB HA NPUMEPE B3aUMOJAEHCTBUS LIENOYH C
conbto xkene3za(Ill).
* Paznoxxenue nepokcuaa Bojgopona ¢ momouibio okcuaa maprania (IV). 11.3amemenue
JKEJIe30M MeIM B METHOM KYIIOpOCE.
IIpakTnyeckune padoTsl
1. IlpaBuia TeXHUKH O€30MACHOCTH U HEKOTOpbIE BUABI padOT B XMMHUUYECKOH abopaTropun
(kabuHeTe XUMHH).
2. HaGmroieHue 3a ropsiiiei cBe4oi.
3.AHanu3 noyssl (aHajor paboTsl «OUNCTKA TOBAPEHHON COIM»).

Baxnelimue npeacraBuTe/ M HeOPraHmdeckux semecrs. KomyecTBeHHbIC OTHOLICHHS B
XMMHHU
Cocras Bo3ayxa. [TonsiTre 06 00bEMHOM /1011€((P)KOMITOHEHTA IPUPOTHOM ra30BOM CMECH
— Bo3ayxa. Pacuér 06b€mMa KOMIIOHEHTa ra30BOil cMecH 1o ero 00bEMHOM J1071€ U HA000POT.
Kucnopoza. Ozon. [Tonydaenne kuciaopoaa. CoOupaHue u pacro3HaBaHUE KUCIOPO/Ia.
XVMHYECKHE CBOWCTBA KUCIOPO/1a: B3aUMOEICTBHE ¢ METAJIIAMH, HEMETAJNIAMH U CJIOKHBIMU
BemectBaMu. [Ipumenenne kucnopona. KpyroBopor kucnopona B nmpupoe.

Oxcunpl. O6pa3zoBaHMe Ha3BaHUM OKCHJIOB 10 UX (popmynam. CocTtaBneHue Gopmyi
OKCHJIOB 10 MX Ha3BaHUsAM. [IpeacraBuTeny OKCUI0B: BOJIa U YIIEKHUCIIbIN ra3, HerameéHas
U3BECTD.

Bonopon B nmpupone. dusndeckne 1 XUMUYECKHE CBOMCTBA BOJAOPO/IA, €T0 MOJYyYEHUE U
IIPUMEHEHHUE.

Kucnotel, ux cocraB m ux kiaccudukamus. Manukatopel. Tabmuia pacTBOPUMOCTH.
CepHas U cosiHast KUCJIOTHI, X CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB M Ha3BaHus. PactBopumocTth coneit B Boue. [IpeacraBurenu cosneit:
XJIOpUJ HaTpusi, KapOoHAT HATpus, pocdar KaabIUs.



[TocTostnnass ABoraapo. KommuectBo BemtectBa. Monbs. MonsipHas Macca. KpartHbie
€UHULBl U3MEPEHUs KOJIMYECTBA BEUIECTBA — MWUIMMOJIb U KWIOMOJb, MUJUIMMOJSIpHAs U
KUJIOMOJISIPHAsi Macchl BELECTBA.

Pacuérel ¢ ncnonp30BaHNEM MNOHIATHI «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS MAacCay,
«IOCTOSIHHASE ABOTaIpO».

3akoH ABoragpo. MospHbIi 00bEM  Ta3000pa3HbIX BemecTB. OTHOCUTENbHAS
IUIOTHOCTH T'a3a 10 APyromy rasy.

Kpatnple enuHunpl H3MEpeHHS — MUJUIMMOJSIPHBIM U KHJIOMOJSPHBI 00BEMBI
ra3000pa3HBIX BEIIECTB.

Pacuérel ¢ HMcnonp30BaHMEM MOHATUNA «KOJUYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBII 00BEM ra3oBy, «IUCI0 ABOTAAPO».

I'unpocdepa. KpyroBopot Boas! B nipupojae. Puzndeckue 1 XUMUYECKUE CBOMCTBA BOJIBI:
B3aUMOJICUCTBUE C OKCUAAMM.

OcHoBaHus, ux cocraB. PactBopuMocTh OCHOBaHMM B Boze. l3MeHeHHe OKpacku
VMHJIUKAaTOPOB B LIENOYHOU cpene. IlpencraBurenu menoudeil: THAPOKCUABI HATPHS, Kalus U
KaJIbLIMSL.

PacrBoputens wu pactBopéHHoe BemectBo. PactBopbel. PactBopenume. ['mapartsl.
MaccoBast 10151 pacTBOPEHHOIO BellecTBa. Pacd€rsl, CBSI3aHHBIE C UCIOJIb30BAHUEM IOHATHUSA
«MaccoBasi 10151 pACTBOPEHHOTO BEILIECTBAY.

JdeMoHcTpamun
Onpenenenue coiepkanus KUCIOPOaa B BO3yXe€.
[Tosryuenue Kuciaopoa pa3ioKeHUEM IEpMaHraHaTa Kajius U epoKcua BOAOpoa.
Cobupanue MeToZI0M BBITECHEHHUS BO3yXa U BOJIBI.
Pacno3naBanue kucnopona.
['openue maruusi, xenesa, yris, cepsl U pocdopa B KUCIOPOE.
Konnekuus okcuos.
[Toryuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.
I'openue Bogopona.
B3aumoneiictBue Bogopoaa ¢ okcuaoM meau(1l).
Konnekuust MUHEpanbHbBIX KUCIOT.
[TpaBuiio paz0aBiaeHMs cEpOil KHUCIOTHI.
Komnexknus conei.
Tabnuna pacTBOPUMOCTH KHCIIOT, OCHOBAHUMN U COJIEH B BOJE.
Hekoropeie MmeTanabl, HeMeTasIbl W COEAMHEHHS C KOJMYECTBOM BEILECTBA,
paBHbIM 1 MOJIb.
Mopnens MoasipHOro 00bEMa ra3000pa3HbIX BEIIECTB.
e Koiekuust OCHOBaHUU.
JlabopaTropHblie ONBITHI
* [lomyTHEHUE W3BECTKOBOW BOJIBI IIPU MTPOITYCKAHUH YIJIEKUCIIOTO rasa.
* [TonyueHnne BoaOpoaa B3aUMOJICHCTBUEM IIMHKA C COJITHOM KUCIIOTOM.
* Pacnio3HaBaHue KUCIIOT € TOMOIIbIO HHIUKATOPOB.
* I3mMeHeHNe OKpacKu MHAUKATOPOB B LIEJIOYHOM cpejie.
* O3HakOMJIEHWE C TMpenaparaMd JOMAalllHEW WM IIKOJbHOM amnTeyKH: pacTBOpaMu
nepokcuaa BOAOPOa, CIUPTOBOM HACTOMKHU MOJa,aMMHAKa.
IIpakT4yeckune padoThl
4. Ilonyuenue, coOupanre 1 paclio3HaBaHUE KUCIOPOAA.
5. Ilonydenue, coOupanue U pacro3HaBaHUE BOJOPOA.
6. [IpuroroBicHME pacTBOpa C 3aIaHHON MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIIECTRA.

OcHOBHbBIE KJIACCHI HEOPTAHUYECKUX COeTNHEeHMit
O06o0menne cBefeHUid 00 OKCHAaX, MX KilacCU(UKAIMM, Ha3BaHMAX U CBOWCTBAX.
CrniocoObI oTy4eHus OKCUIOB



OcHoBanusl, UX Kinaccuukaiys, Ha3BaHUS M CBOWCTBA. B3auMopeicTBue ¢ KHCIOTaMU,
KUCJIOTHBIMM OKCHJAMH M CoOJIAMU. PaznojkeHue HepacTBOPUMBIX oOcCHOBaHUI. CrocoObl
MOJY4YECHUSI OCHOBAHUM.

Kucnotsl, ux knaccudukanuss ¥ Ha3BaHusa. OOlIMEe XMUMHUYECKUE CBOMCTBA KHCIIOT.
B3aumoneiicTBue KHUCIOT € MeETaIaMH. DJEKTPOXUMUYECKUM PpAJl HAMpPSKEHUW METaslIoB.
B3auMopeiicTBue KUCIOT C OKCHJAaMU METAJIOB. B3auMozeiicTBue KUCIOT C OCHOBaHUSIMU —
peakuus HelTpanuzauuu. BzaumozeiictBue kuciot ¢ coysiMu. llonyyenne GeCKUCIOPOTHBIX H
KHCIJIOPOJCOAECPHKAILINX KUCIIOT.

Comu, wux xnaccudukamuss W cBoiicTBa. B3auMmonelicTBHe coyeid C MeTaUlaMH,
0COOEHHOCTH ITHX peakiuid. B3anmoeiicTBre coeii ¢ CosiMu.

'enernueckue psAnpl MeTayla M HeMeTaula. ['eHeThdeckas CBA3b MEXIY KilaccaMu
HEOPraHWYECKHUX BEILECTB.

JlabopaTropHble ONBITHI
e B3anMoelcTBIE OKCHIA KAJbIU C BOIOH.
* [ToMyTHEHHE U3BECTKOBOM BOBI.
* Peakiust HeWTpanu3aiuu.
* [Tonyuyenue ruapoxcuna meau(Il) u ero B3aumoaelicTBrEe ¢ KUCIOTOM.
* Paznoxxenue ruapokcuaa menu(Il) mpu HarpeBanum.
* B3auMo1eliCTBHE KUCTIOT C METaJJIaMH.
* B3aumoielicTBUE KUCIIOT € COJISIMMU.
* O3HaKOMJICHHE C KOJUICKIIUEH COJICH.
* BzaumonetictBue cynbsara menu(ll) c sxenezom.
* B3auMoIeliCTBHE COJIEN C COJISIMU.
* ['eHeTnueckas CBA3b MEXKIY KJAacCaMU HEOPraHMYECKUX BEUIECTB HA MPUMEpPE COCAMHEHUM
MEJIN.
IpakTnyeckne padoThl
7.PemieHrie SKCHEPUMEHTANBHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChl HEOPTaHMYECKHX
COEMHEHUI».

Iepuoauyeckuii 3aKOH M MEPHOAMYECKAS CHCTEMAa XUMUYECKHUX IJIEMEHTOB
.. MenneneeBa. CTpoenue atoma
EcTecTBeHHBIE CceMENCTBA XHMMHUYECKHX DIIEMEHTOB: IIEIOYHBIE H IIEI0YHO3EMEJIbHEIE
MeTaJlJIbl, TaJIOTeHbl, UHEPTHBIE (OaropoHbie) ra3pl. AM(OTepHOCTh. AMOTEpHBIE OKCHIBI U
ruapokcubl. KoMIiekcHbie comu.

Otkpertue J[. . MenaeneeBbiM NepUOIUIECKOTO 3aKOHA M CO3/IaHUE UM TTIEPUOTUIECKOM
CHCTEMBI XUMHYECKHUX AJIEMEHTOB.

ATOMBI Kak (opma CYIIECTBOBAHUS XUMUUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O
CTpOEHHHM aTOMOB. JloKazaTenbCTBa CIOXKHOCTH cTpoeHus artoMoB. OmbiTel Pesepdopra.
[ImanerapHast MOZENb CTPOEHUS aTOMA.

CoctaB aTOMHBIX siA€p: MNPOTOHBI, HEUTPOHbL. (THOCUTENbHAs aTOMHas Macca.
B3anmocCBA3b NOHATUH «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAs Maccay.

Mukpomup. OnekTpoHbl. CTpoeHuE >JEKTPOHHBIX YPOBHEH AaTOMOB XHMHYECKUX
anemeHToB 1—20. [ToHsITHE O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

N3otonbl. @uznueckuii cmbici cumMBoMKU Ilepuoamueckoit cucremsl. CoBpeMeHHas
dbopMyTUpPOBKa TMEPUOJMYECKOT0 3aKOHA. VI3MEHEHus1 CBOWCTB AJIEMEHTOB B TMEPUOAAX U
rpynmnax Kak GyHKIIHsI CTPOCHUS JIEKTPOHHBIX 000TI0YEK aTOMOB.

XapakTepucTUKa dJIEMEHTa-MeTallyla M dJEMEHTa-HeMeTalla MO0 HMX TOJIOKEHHUIO B
MEPUOANYECKON cUCTEME XUMUUECKHUX dieMeHTOoB 1. 1. Menneneesa.

JleMoOHCTpaLun
Paznuunbie opMbI TAOIHII TEPHOJUIECKON CUCTEMBI.
MopaenupoBanue noctpoeHus nepuoandeckou cucreMsl J[. M. Menneneesa.
Mogenu aTOMOB XUMHUYECKHX DJIEMEHTOB.
Mopenu aTOMOB 3JIEMEHTOB 1—3-T0 TIEpHOIOB.
JlaGopaTopHbie ONBITHI
* [Tonydyenne aM(pOTEPHOTO TUAPOKCHUIA M UCCIIEIOBAHUE €TO CBOMCTB.



Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIHH
HNonnas xumuyeckas cBsi3b. VOHBI, 00pa3oBaHHBIE aTOMaMH METANIOB U HEMETaJIOB.
Cxembl 00pa3oBaHMsI MOHHOM CBSI3U Ui OMHAapHBIX coeluHEeHHUH. MoHHBIE KpucTaumyeckue
peméTkn M (U3MUECKUe CBOMCTBA BEIIECTB C ATUM TUIOM peméTok. [lonarue o GopmynbHOMI
€IMHMIIC BELIECTBA.

KoBasieHTHass XuMH4YeCcKasi CBSA3b. DIEKTPOHHBIE U CTPYKTypHBIE (popmyibl. [lonsiTHe o
BasieHTHOCTH. KoBasieHTHass HemossipHas cBsi3b. CxeMbl 00pa30BaHUsl KOBAJEHTHOM CBS3U VIS
OMHApHBIX cOoeNMHEHUN. MoJeKyaspHble U aTOMHbIE KPHUCTAUNIMYECKUE PELIETKHM U CBOMCTBA
BELIECTB C TUM THUIIOM PELIETOK.

DneKTpoOTpULATENbHOCTb. Psn  anexkTpoorpunarenbHoctd. KoBaneHTHas nossipHast
XUMHYeckast cBa3b. JJunons. Cxembl 00pa3oBaHMs KOBAJIEHTHON MOJSPHOM CBSA3M JU1sl OMHAPHBIX
COeIMHEHUN. MoJeKysipHble U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH M CBOMCTBA BEIIECTB C
9TUM THUIIOM PEIIETOK.

Meraummueckass XMMHMYECKas CBSI3b M METAUIMYECKas KPUCTALNIMYECKas pPEIIETKa.
CBolicTBa BEIECTB € ATUM TUIIOM pelI€ToK. EnnHas npuposa XMMUYECKHUX CBS3EH.

Crenenp okucineHus. CpaBHEHUE CTENEHU OKUCJIEHMsS U BaJleHTHOCTHU. [IpaBuna pacuéra
CTeTeHel OKuciIeHus 1o GpopMysaM XUMHUYECKUX COCUHEHUH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OnpeneneHue CTeNeHel OKUCICHUS IS
3JIEMEHTOB, 00pa3yloluX BeIIeCTBAa pa3HbIX KiaccoB. Peakuuu HOHHOrOo oOOMEHa H
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE peakui. OKUCIUTEIh U BOCCTAHOBUTENb, OKHCIEHUE U
BoccTaHOBJeHHE. (COCTaBIIEHUE YPaBHEHHUH OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEaKLHUN
METO/IOM 3JIEKTPOHHOTO OajaHca.

JdeMoHcTpannn

e Buneopparmentst u cnaiiapl «MloHHAsS XUMHYECKas CBSI3b.

e  Kourekius BEemEeCTB ¢ HOHHOW XUMUYECKOU CBA3BIO.

e Mopenu HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.

e Buneogparments! u crnaiiabl «KoBalleHTHas XUMUYECKasi CBSI3bY.

e Kosneknus BemecTs MOJIEKYJISIPHOTO U aTOMHOI'O CTPOEHHUS.
e  Mopenu MONEKYJISAPHBIX U AaTOMHBIX KPUCTANINYECKUX PEILETOK.
e Buneodpparments! u crnaiiipl «MeTananueckass XMMUYECKas CBSI3b».
e Komnexknus «MeTallasl U CIUIaBbD».
e BsaumonelicTBHE IIUHKA C CEPOM, CONAHOM KUCIOTOM, XaopuaoM meau (1I).
e ['opeHue maruus.
e B3saumonencTBUE XJIOPHON U CEPOBOJOPOJHOMN BOJIBI.

JlabopaTropHblie ONBITHI

* M3roroBiieHre MOZEIIH, UILUTFOCTPUPYIOLIEH CBOMCTBA METAININYECKOU CBA3H

9 KIIACC
IToBTOpeHue 1 0000IeHNEe cBeleHUI 0 Kypcy 8 kiacca
bunapubie  coenumHeHus. Okcuisl  coneoOpasyloliMe U HecoleoOpasyrolue.
['unpokcunpl: oOcHOBaHUS, aM(pOTEpHbIE THJPOKCHU]IbI, KHUCIOPOJCOJAEPKAIINE KHUCIOTHI.
Cpennue, Kucible, OCHOBHBIE U KOMIUIEKCHBIE COJIU.

O06o0061ieHre cBelleHni 0 XUMHUYeCKUX peakiusax. Kinaccudukamus XMMHUUECKUX peakiuit
[0 pa3IMYHBIM TPU3HAKAM: COCTaBYy M YHCIY pPEArupyrolMX U OOpa3yIOIIMXCsS BEIIECTB,
TermoBoMy 3 PeKTy, 00paTUMOCTH, H3MEHEHUIO CTETICHEH OKUCIICHHS JJIEMEHTOB, 00pa3yoInX
pearupymolme BELECTBA, arperaTHOMY COCTOSIHUIO PEarupyroluX BEUIECTB, MCIOJIb30BaHUIO
KaTajau3aTopa.

[ToHsiTHE O CKOPOCTM XHMMHYECKOM peakuuu. PakTopbl, BIUAIOIME HA CKOPOCTbH
XUMHUYECKHX peaKlMid: MpHUpoJia pearupyroluX BEIIeCTB, MX KOHIEHTpalus, TeMIleparypa,
IUIOLIA/1b CONPUKOCHOBEHMSI, HANMMUME KaTanu3aropa. Karamus.

JleMoHCTpPaL UK

e (O3HakOMJIEHHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJUIOB.
e (O3HaKOMJIEHHE C KOJUIEKIIUSIMH OKCHUJIOB, KMCIIOT U COJIEH.



e 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOMN pEeaKIuu OT MPUPOJIbl pearupyromux BEeUIECTB.
e 3aBUCUMOCTh CKOPOCTH XHMHYECKOW peaklUd OT KOHUEHTPALUU pearupyroumx
BEIIECTB.

e 3aBUCUMOCTb CKOPOCTHM XHMMHYECKOM peakuuu OT IUIOHAAN CONPUKOCHOBEHUS

pearupyromux BeuIeCTB (KKUISIIUN CION»).

e 3aBUCUMOCTh CKOPOCTH XUMHYECKOH pEaKIuud OT TEeMIIepaTypbl pearupyroumx

BEIIECTB.
JlabopaTropHble ONBITHI

* BzaumozelicTBue aMmmuaka u XJ0poBOI0OPO/aA.

* Peakuus HelTpanu3anuu.

* Habmonenue termoBoro a3 dexra peakiuu HedTpan3aluu.

* BzaumonelictBue cepHoil KucioTsl ¢ okcuaom meau(1l).

* Paznoxenue nepokcuaa BOAOpOAa ¢ MOMOIIbIO KaTana3bl KapToders.

* 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIMH OT MPHUPOJIbI Pearupyrolinux BEIIECTB Ha
npuMepe B3aUMOJCHCTBUS PacTBOPOB THOCYyNb(aTra HaTpus uxyopunaa Oapus, THOCynab(hara
HATPHS U COJITHON KHUCIIOTHI.

* 3aBUCHUMOCTh CKOPOCTH XUMHYECKOH peakluu OT MPUPOJIbl METANIOB MpU HX
B3aUMOJICVCTBUU C COJITHOM KHUCIIOTOM.

* 3aBUCHMOCTh CKOPOCTM XHMHUYECKOH peakuud OT MPUPOABl KUCIOT TMpH HX
B3aUMOJICVICTBUU C KEIIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOUN PEaKIUu OT TEMIEePaTyPhl.

* 3aBHCHUMOCTh CKOPOCTH XMMHYECKOM peaKIIuu OT KOHIIEHTPAIIUH.

* 3aBUCUMOCTb CKOPOCTU XUMUYECKOM PEaKIIUu OT IO COIPUKOCHOBEHUS
pearupyoIux BeIecTs.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peaKkluu OT KaTaiau3aTopa.

XuMH4YeCKHe peakuii B PaCTBOPAX 3JIEKTPOJINTOB

[Tonsitie 00 HSIEKTPOIUTHYECKON TUCCOIMAIIUU. OJIEKTPOIUTHI W HEIJIEKTPOJIUTHI.
MexanusM  auccolManui  SJIEKTPOJMTOB €  PA3IMYHBIM  XapakTepoM cBs3u. (CTeneHpb
AIEKTPOIUTHYECKON Aucconnanuu. CUIbHBIEC U Ca0ble JIEKTPOIUTHI.

OCHOBHbBIE TIOJOKEHHSI TEOPUHU DJICKTPOIUTUUYECKON Auccorumanuu. Knaccudukarus
MOHOB U MX CBOMCTBA. KHCIIOTHI, OCHOBaHHS M COJM KakK 3JEKTpoiuThl. X Kkimaccudukamus u
JUCCOIUALINS.

OO6mme XMMHYECKHE CBOMCTBA KHUCJIOT: W3MEHEHHE OKpPACKH  HWHIUKATOPOB,
B3aUMOJICMCTBUE C METaNIaMHM, OKCHJAaMH U THAPOKCUJIAMU METAUIOB M  COJSIMH.
MounekynsipHble 1 HOHHBIE (IIOJIHBIE U COKPAIllEHHbIE) YpaBHEHUS peakuii. XMMHUYECKUI CMBICIT
COKpalIEHHBIX YpaBHEHMWI. YCIIOBUS MPOTEKAHMS PEAKIUN MEXAY AJIEKTPOJIUTAMU 10 KOHIA.
Psan akTUBHOCTH METAJLIOB.

OO0mme XMMHUYECKHE CBOWCTBA INEIOYEH: B3aMMOJEHCTBUE C KHCIOTAMHU, OKCHJIaMHU
HeMeTauioB, coysiMu.  OOmuMe XUMHUYECKHE CBOWMCTBA HEPACTBOPUMBIX  OCHOBAHUM:
B3aUMO/ICHCTBUE C KUCIOTAMHU, PA3JIOKEHUE IIPU HArPEeBaHUU.

OO0mme XWMHUYECKHE CBOWMCTBA CPEIHUX COJIEH: B3aUMOJCHCTBHE C KHCJIOTAMH,
1iesI04amMu, COJISIMU U MeTajulaMu. B3anmosielicTBrE KUCIBIX COJIEH CO IIeI0UYaMH.

IM'aaponu3 kak oOMEHHOE B3aMMOJICMCTBHE COJIEH C BOAOW. ['MAPOIN3 COMM CHUIIBHOTO
OCHOBaHUs M claboi KHUCIOTHL. [waponu3 comm crnaboro OCHOBAHHS W CHUJIBHOW KHUCIOTHI.
Bomopoassiii mokazatens(pH).

CBoiicTBa KHUCIIOT, OCHOBAaHUU, OKCHUJIOB U COJIE B CBETE€ TEOPHUH DIICKTPOIUTHUECKOMN
JUCCOITMAITAN U TIPEICTABIICHUH 00 OKUCITUTEIBHO-BOCCTAHOBUTEIHHBIX PEAKITHSIX.

JleMoHCTpanun

e licnbiTaHue BEMIECTB M KX PACTBOPOB HA AJIEKTPOIPOBOIHOCTD.

e 3aBUCHUMOCTH JIEKTPOIPOBOTHOCTH YKCYCHOW KHCIIOTHI OT KOHIIEHTPAIUH.
e J[BmKEHHUE OKPAIICHHBIX HOHOB B JICKTPUYECKOM TIOJIC.

e OmnpeneneHne xapakTepa Cpebl B pacCTBOpPaxX COJICH.

JlaGopaTopHbie ONBITHI



* Jlucconmanus cnabbIxX 3JEKTPOJIUTOB HA MPUMEPE YKCYCHOU KUCIIOTHI.

* lI3MeHeHrne OKpacKu MHIMKATOPOB B KUCIOTHOU Cpee.

*Peakius HeUTpanu3auy pacTBopa EI04YM pa3IMYHbBIMU KHCIOTaMHU.

* [Tonmyuenue rugpokcuaa menu(1l) u ero B3aumoaencTBIE € pa3IMUHBIMU KUCIOTAMHU.

* BzaumoelicTBie CHIIbHBIX KUCTOT ¢ okcuioM meau(1l).

* B3aumopelicTBie KUCIOT C METaJUIaMHU.

» KauecTBeHHas peakiys Ha KapOOHAT-HOH.

* [Tosryuenue cTyaHsI KPEMHHEBOM KUCIIOTHI.

» KauecTBeHHas peakius Ha XJIOPHI- WU CYJIb(aT-HOHBI.

* MI3MeHeHne OKpacKyu UHAMKATOPOB B IIEJIOYHOH cperie.

* B3auMoIeliCTBUE IET0YEH C YTIEKUCIBIM Ia30M.

» KauecTBeHHas peakius Ha KATHOH aMMOHMSL.

* [Tonyuenue runpoxcuna meau(Il) u ero paznoxxenue.

* B3aumopelicTBre kapOOHATOB C KUCIOTaMH.

* [Tonyuenue runpoxcuna xenesa(lll).

* B3aumopeiicTBue xene3a ¢ pactBopoM cyibgpaTta meau(ll).

IIpakTyeckue padoTnl

1. Pemenne skCiepuMEHTANIBHBIX 3a/1a4 10 TeMe «DJIEKTPOIUTHYECKAs JUCCOLALINSY.
HemeTajuibl 4 MX coeJUHEHHSA

CrtpoeHre aTOMOB HEMETAJUIOB M MX IIOJOXKEHHWE B IEpUOAHYEecKOoM cucreme. Psn
ANIEKTpoOTpHULIaTeIbHOCTU. Kpucramnnueckue pemérkd HEMETalllIoOB — IPOCTHIX BEIIECTB.
dusnueckue cBoiictBa HeMeTauloB.  OOIMe  XUMMYECKHME  CBOWCTBA  HEMETAJUIOB:
OKHUCJIUTEIIbHbIE U BOCCTAHOBUTEIIBHBIE.

I'anorensl, cTpoeHHe HMX aTOMOB M MouieKysl. Du3uueckue U XHMHUYECKHE CBOMCTBa
raJIOr€HOB. 3AKOHOMEPHOCTH U3MEHEHUS! CBOWCTB I'aJIOTEHOB B 3aBUCHUMOCTHU OT UX IOJIOKEHUS
B Iepuoauyeckoi cucreme. HaxokIeHue TrajloreHoB B TMPUPOJE U HX MOJydYEHHUE.
buonoruueckoe 3HaueHNE U NPUMEHEHUE raJOreHOB.

["amoreHoBOOPOBI W COOTBETCTBYIOIIME WM KHCJIOTHI: IUIABUKOBAs, COJISHAas,
OpomoBOJOpO/IHasi, MOAOBOAOpOoAHas. ['amoreHuapl. KauecTBeHHBIE peaklMy Ha TajJlOTreHUJ-
uoHsl. [IpuMeHeHne coeiMHEeHN raJoreHoB.

Obmas xapakrepuctuka sneMeHToB VIA-rpynnel. Cepa B mpupogen €€ MoixydeHHe.
AnnorponHbsle MOAM(UKALMU cepbl M MX CcBOiicTBa. XMMHUYECKHE CBOWCTBAa cepbl M €€
pUMEHEHHE.

CepoBoJ10pOJI: CTPOCHUE MOJIEKYJIbI, PU3NUYECKHE U XUMUYECKHE CBOICTBA, OJIyUYEeHUE U
3HaueHue. CepoBogopoaHas kuciota. Cynbpuasl U ux 3HadeHue. JIIoMuUHOPOpPHI.

Oxcun cepoi(IV), cepuuctas kucnora, cynbdurel. KauecTBeHHast peakius Ha Cylb(uUT-
HOH.

Oxcun cepri(VI), cepHas kucnora, cyiabdatsl. KpuctamioruapaTst.

CepHast KMCIIOTa KaK CHJIbHBIN 3eKTponuT. CBoICTBa pa30aBIeHHON CEpPHON KHCIOTHI
KaKk THUIIMYHOM KHUCIIOTBI: B3aMMOJEHCTBME C MeETallJlaMHd, OCHOBHBIMU U aM(OTEPHBIMU
OKCHJIaMH, OCHOBAaHHUSMH M aM(pOTEPHBIMH THIPOKCHIaMH, colisiMu. KadecTBeHHas! peakius Ha
Cyib(aT-uoH.

OOmiasi xapakTepUCTHKa JJIEMEHTOB VA-rpynmbl. A30T, CTpPOEHHE €ro aroma
U MoJsieKyInbl. Pu3ndeckue u XUMHUUECKUE CBOMCTBA U TPUMEHEHHE a30Ta. A30T B MPUPOJIE U €T0
Ouosoruueckas poJb.

AMMHaK, cTpoeHre MOJIEKYJIb U (pu3nyecKkre cBoicTBa. AMMUavHas BOJIa, HAIIAThIPHBIN
CHUPT, THIpAT aMMuaka. [{OHOpPHO-aKLENTOpPHBIM MexaHH3M OOpa3oBaHMs CBS3M B KaTHOHE
amMMoHHs. BoccraHoBuTenbHble cBoiicTBa ammuaka. CoilM aMMOHHMS M HMX IpPUMEHEHHE.
KauecTtBeHHas peakiiys Ha KaTHOH aMMOHHUSI.

Oxcuapl a3ora: HeconeoOpasyrole M KUCIOTHbIe. A30THCTast KUCIOTa U HUTPUTHI.
A3oTHas KUCiI0Ta, €€ MmoJiyueHue u cBoiictea. Hutpartsl.

docdop, crpoerne atoma u amiorponus. Pocunel. Pochun. Oxcun pochopa(V) u
dbocdopnas (oprodocdopnas) kucinora. Docdarsr.

OOmast xapakTepucTHKa 3JeMeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTPOCHHUS aTOMOB,
IPOCTHIX BEIIECTB M COEIMHEHUH B 3aBUCUMOCTHU OT MOJIOKEHUS 3JIEMEHTOB B NEPHOAHUECKON



cucreMe. Yriepoa. AJIoTporiHble MoTuUKaMK: anmas, rpadut. AMopdHBIH yriepoa: caxa,
aKTHBUPOBAHHBIA yroib. AjpcopOmus. XuUMHUYECKHE CBOWCTBa yriepona. Kokcoxmmmueckoe
MPOM3BOJICTBO U €ro mpoaykius. KapOumasl.

Oxkcun yranepona(Il): ctpoenue Mosekyibl, moiaydenue u cpoiictBa. Oxcun yriepoga(IV):
CTPOCHHUE MOJIEKYJbI, MOJTYyYE€HUE U CBOMCTBA. YTOdbHas KucioTa. COMM yroJbHOW KUCIOTHI:
KapOOHaThI U TUIPOKapOOHaThl. TexHuveckas v NuuieBas coja.

Oprannueckasixumus. Y TJI€BOLOPOIbI.

Mertan, 3TaH M OpomaH Kak NpeaesbHble (HACBHIIICHHbIE) YTJIEBOJOPOJAbl. OJTHIEH H
alleTWICH KakK HeIpeaebHble (HEHACHIEHHBIE) YIIeBonopoabl. CTpyKTypHBIE (HOPMYIIBI
BewecTB. ['openue yriaeBogoponos. Peakuuu neruipupoBaHus IpeaeabHbIX YTI€BOJOPOAOB.

Crupthl. DTHWIOBBIA CIUPT, €r0 MOJTY4YEeHUE, MPUMEHEHHE U (PU3HOIOTHYECKOe JeiCTBHE.
TpéxaTOMHBIN CIUPT MHLEPUH. YKCYCHAasi KUCIIOTa KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: crpoenne atomMa u HaxokjaeHue B npupoge. Cunmnuasl U cunad. CpoiicTBa
kpemuusi. Oxcupn kpemuusa(IV). Kpemauesas kucnora u e€ comu.

IIpousBoncTBo crekna u  1emeHTa. [lpoaykuusi CHUIMKATHOH IPOMBIIIJIEHHOCTH:
ONTUYECKOE BOJIOKHO, Kepamuka, papdop, dasuc. Ontuueckoe BOJOKHO.

Hemerannsl B mpupose. @pakuMoHHAs MEPEroHKa MXUAKONO BO3J1yXa Kak CIoco0
MOJlyueHUsl KHcIopojaa, azota u aproHa. l[lomydyenuwe Qochopa, KpeMHHUs, XJIOpa, HOJA.
DNEeKTPOIN3 PACTBOPOB.

[lonyyenue cepHOM KHUCIOTBI: ChIPbE, XHMH3M, TEXHOJOTMYECKas CXEMa, METOJ
KUIIAIIETO CJI0s1, IPUHIHITEI TeTJI000MeHa, MPOTUBOTOKA U IupKysinun. Oneym. [IponsBoacTso
aMMHAKa: ChIPbE, XUMHU3M, TEXHOJIOTMYECKAs CXeMa.

JleMoOHCTpaL U
Konnekuus HemeTanios.
Mopenu KpUCTAIUIMYECKUX PEHIETOK HEMETAIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOpP ¥ MPUHIMIIBI €70 PAOOTHI.
["openune HeMeTauI0B — MPOCTHIX BEIIECTB: cephl, pochopa, IPEeBECHOTO YIII.
OO0pa31bl raJoreHoB — MPOCTHIX BEIIECTB.
B3anmopeiicTBre rajloreHoB ¢ MeTaJJIaMU.
BriTecHeHne x10pa 6poMOM WIIM HOJIa U3 PACTBOPOB UX COJIEH.
Komnexknus npupoIHbIX COEAMHEHUH XJIOPA.
B3aumopaeicTBue cepsl ¢ METAJUIAMH.
I"'openue cepbl B KHCIOPOJE.
Komnexuust cyabGUAHbBIX pyI.
KavecTBeHHast peakiust Ha CyJb(UI-HOH.
ObeciBeurBaHUE OKPALLICHHBIX TKAHEH CEPHUCTBIM Ia30M.
B3anmoneicTBre KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEBIO.
OOyrinuBaHue OPraHNMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Juarpamma «CocTaB BO3ayXa».
Buneodparments! u cnaiiasl «lItuusu 6azapei».
[Tonryuenue, cobupanue 1 pacrio3HaBaHUE aMMHAKa.
Paznoxenne 6uxpomata aMMOHHUSI.
B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOW KUCIIOTHI C MEJIBIO.
I'openne u€pHoro nopoxa.
Pa3noxxeHne HuTpara Kajaus U rOpeHUe B HEM JPEBECHOTO YrOJIbKA.
OO6pa31pl IPUPOAHBIX coeaMHEeHu pocdopa.
['openue docdopa Ha BO3Tyxe U B KUCIOPOJIE.
[Tony4enue 6enoro gochopa 1 UCHIBITAHUE ETO CBOMCTB.
Komnexuust «O0pasiibl NPUPOIHBIX COSTUHEHUN YTIIEpOaAay.
[Moptper H. JI. 3emumnckoro. Ilormomenue pacTBOPEHHBIX BEIIECTB WM Ta30B
AKTHBUPOBAHHBIM YTIIEM.
Y CeTpoiCTBO IPOTUBOTA3a.
e Mopenu MoJEKyJl METaHa, dTaHa, STWICHA U alleTUJICHA.



B3aumoneiicTBue aTueHa ¢ OpOMHON BOJIOM M pacTBOPOM IEPMaHraHATa KaJusl.

e OO0OmmMe XMMUYECKHE CBOMCTBA KUCIIOT HAa MPUMEPE YKCYCHON KUCIIOTHI.

e KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTHI.

o Komnexius «O06pa3ibl IPUPOIHBIX COCTUHEHUN KPEMHHUSD.

e  Koutekius cTekia, KepaMuKH, LIEMEHTA U U3CIINN U3 HUX.
Konnexkuus npoaykuuy CUJIMKaTHOW MPOMBIIIIIEHHOCTH.
BuneodparmenTsl u cnaiasl «[I[por3BOACTBO CTEKIIA U IIEMEHTAY.
Koyneknusa «[IpupoaHpie COEIMHEHNSI HEMETAIIIIOBY.
Buneodparments! u cnaiapl «DpakiimoHHAS IEPETOHKA KUIKOTO BO3IyXay.
Buneopparmentst u cnaiinel  «[lomydeHue Bomopoaa, KHCIOpoJa W TalOreHOB
AIIEKTPOIIUTUIECKUM CIIOCOOOM.
Mopenu anmapaToB AJis1 IPOU3BOJCTBA CEPHOU KUCIIOTHI.
Mopeinp KUISIIEro Closl.
Mopenb K0JIOHHEI CHHTE3a aMMHAaKa.
Buneodparmentst u crnaiiasl «I Ipon3BOICTBO CEPHON KUCIOTHD.
BuneodpparmenTs! u cnaiiasl «II[por3BoaCTBO aMMHUaKa.
Konnexkuust «CpIpb€ 1715 NOTyYEHUS! CEPHOM KUCIIOTHI».

JlabopaTropHblie ONBITHI

* Pacnio3HaBaHue rajJoreHu1-uOHOB.

» KauecTBeHHBIC peaklny Ha CyIb(paT-nOHBHI.

» KayecTBeHHas peakiys Ha KATUOH aMMOHMUSL.

* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.

» KauecTBenHnsbie peakiuu Ha Gochar-uoH.

* [TosmydyeHne u CBOKCTBA YrOJbHON KUCIIOTHI.

» KauecTBenHas peakiius Ha KapOOHAT-HOH.

* [IponryckaHue yriieKuciioro raza 4epes3 pacTBOp CUIMKATA HATPUSL.
IIpakT4yeckune padoThI

2./3yueHne CBOWCTB COJSTHON KUCIIOTHI.

3. 3y4eHne CBOMCTB CEpHON KHUCIIOTHI.

4. IlonyyeHre aMMuaKa U U3y4e€HUE ero CBOMCTB.

5. Ilonydenue yriaekucnoro ra3a. KayecrBenHas peakiusi Ha KapOOHAT-HOHBI.

Metanbl M X COeIMHECHUS

[lonoxenne MeTAJIOB B IEPUOAMYECKOM CHUCTEME XHMMHYeCKMX dieMeHToB /[I. M.
MenneneeBa, CTpOEHME AaTOMOB M KpHCTAUIOB METaUIOB. Meraummueckas CBs3b U
METaJUIMYecKass KpHUCTAJIMYecKas pemeérka. du3nueckue CBOMCTBA METAJUIOB: JJIEKTPO- H
TEIIONPOBOAHOCTb, OTPAXKAIOIAS CTIOCOOHOCTb, ITACTUYHOCTh. YEPHBIE U LIBETHBIEMETAJLIIHI.

Mertannel Kak BOCCTAaHOBUTENN. DJIEKTPOXUMHUYECKHUI psii HampshkeHU. BzanmonelictBue
METAJIJIOB C HEMETAJIJIAMH, OKCUJAMH, KUCIIOTAMH, COJISIMU. AJIFOMUHOTEPMHUSL.

OO6mass xapaktepucTuka 3yeMeHTOB |A-rpynmel. OKcHIbl M THUAPOKCUIBI IIEIOYHBIX
METAJIJIOB, UX IOJIyYE€HUE, CBOMCTBA, IpUMEHEHHE. BaxkHelye conu menoYHbIX METaIoB, HX
3HAYEHHE B IPUPOJIE U KU3HH YEIOBEKA.

OOmast  xapakrepuctuka  smeMeHTOB  |lIA-rpynmel.  Okcuasl ¥ THIPOKCHIBI
HIEJIOYHO3EMENBHBIX METAUIOB, UX IOJIY4EHHE, CBOWCTBA M INPUMEHEHHE. BakHeilmme cosn
II€JI0YHO3EMENIBHBIX METAJIOB, MX 3HAY€HHE B IMPHPOJE U KU3HU uenoBeka. KapOoHaTel u
TUAPOKApOOHATHI KaIbIIMSL.

BpemenHnas u moctosiHHast KECTKOCTh BOJbl. CIIOCOOB! YCTpaHEHHUsI BpPEMEHHOM KECTKOCTH.
CniocoObl ycTpaHEeHHS TOCTOSIHHON KECTKOCTH.

CoenuHeHHs allOMUHUS B TNpUpojae. XUMHYECKUe cBoicTBa amoMuHHMA. OcoOeHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMUHUS KaKk aMQOTEpHBIX coeluHeHul. Baxkneime coau aaroMuHus
(xnopun, cyabdar).

OcoOenHocTu cTpoeHus aroma xenesa. JKenezo B mpupojne. Baxneilmue pyasl sxenesa.
[Tonyuyenue uyryna u cranu. Oxcuasl u ruapokcusl sxeneza(ll) u (1), Conm xeneza(ll) u (III).
OOGHapykeHHe KaTHOHOB JKeje3a B pacTBOpE. 3HAUCHUE COSTMHECHUM JKee3a.



Koppo3uss ra3zoBast (XMMHU4YeCKas) W JJICKTPOXUMHYECKas. 3alluTa METaUIOB OT
Koppo3uu.Mertamisl B npupoje. [lonstue o meramunypruu. YépHas M 1BETHAs MeETaJUTyPrus.
[TupomMeTannyprusi,  T'MIPOMETALUIyprusi,  JIEKTpoMmeTauryprus. JlomeHHbIi  mporiecc.
[TepepaboTka yyryHa B CTallb. DJIEKTPOJIHU3 PACILIABOB.

JleMoHCTpaLuu

B3aumoneiicTBre HaATpus, TUTHS U KaJbLKs C BOJOM.

['openue HaTpusi, MarHust 1 >Keje3a B KUCIOPO/Ie.

Bcnblmka TepMUTHOM CMeECH.

B3aumoneiicTBre cMecH MOPOIIKOB CEPhI U JKeJe3a, IMHKA U CEephI.

BzaumopeiicTBHe alrOMUHUS ¢ KUCIOTaMH, IIEJI0YaMHi U BOJIOM.

B3anmoneiicTBre xkee3a U MEIH C XJIOPOM.

BzaumopeiictBue Mean ¢ KOHUESHTPUPOBAHHOM CEPHOW KUCJIOTOW M a30THOW KHMCIIOTOM
(pa306aBiIeHHOW U KOHIICHTPUPOBAHHOM ).

Okpacka IIaMeHu COeIMHEHUSIMU 1IETOYHBIX METAJIJIOB.

Okpacka TIaMeHH COeIMHEHUSIMH IeJI0YHO3EMEIbHBIX METAJIOB.

["amenue n3BecTu BOOOM.

ITomy4yenue XECTKOM BOABI B3aMMOJICUCTBUEM YIVIEKHCIIOTO I'a3a ¢ U3BECTKOBOM BOJIOM.
VYcerpanenue BpeMEHHOM KECTKOCTH KUTITYEHUEM U JOOABJICHUEM CO/IBI.

YcTpaHeHue OCTOSTHHOM KECTKOCTH T00ABJIICHUEM COJIBI.

WMoHUTHI ¥ IPUHITUIT UX AeWCTBUS (BUACO(PparMeHT).

Konnexkuus npupoHbIX COEANHEHUN aTFOMUHUS.

Buneodparments! u cnaiiapl «OKCH]T ATIOMUHUS U €70 MOIU(DUKAIIII.

[Tomryuenue ampoTepHOro THAPOKCUAA ATIOMUHUS U UCCIIEIOBAHUE €T0 CBOMCTB.
Konnekuusa «XuMuyecknue UCTOYHUKHA TOKA».

Pe3ynpTaThl AIMTEIBHOTO SKCIIEPUMEHTA 10 W3YUYEHUIO KOPPO3UU CTAJIbHBIX U3JIEIUN B
3aBUCHUMOCTH OT YCJIOBHI MPOIIECCOB.

Boccranosnenune meau u3 okcuaa meau(Il) Bogopomom.

Buneodparments! u cnaiiapl «I[Ipon3BOACTBO UyryHA U CTAIN.

Buneodparments! u cnaitasl «M3nenust U3 4yryHa v CTanm.

Buneodparments! u cnaiiapl «I[Ipon3BoICTBO aTIOMUHUS.

JlabopaTopHbIe ONBITHI

* BzaumonelicTBue xenesa ¢ pactBopoM cyibdpaTta meau(1l).

* [TonmyueHne U3BECTKOBOM BOJBI U OIIBITHI C HEH.

* [Tonyuenue ruapokcunos xkeneza(ll) u (11).

» KayecTBeHHbIE peakIMK Ha KaTHOHBI JKelle3a.
IIpakTuyeckue padoTsl

6. XKE€cTkoCTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

7. Penienne 3KCEpUMEHTAIBHBIX 3371a4 10 TeMe «MeTauib».

XuMus H OKpyKaoLas cpeaa

Crtpoenue 3emnu: saIpo, MaHTHs, 3eMHas Kopa, jutocdepa, ruapocdepa, armocdepa.
Xumuueckui coctaB 3emiu. ['opHbie mopoasl. Munepaisl. Pynbl. OcagoyHbie TOpHBIE OPOIBI.
ITone3nsie UCKOIMaeMeIE.

W cTouHNKM XUMHUYECKOTO 3arpsi3sHEHUST OKPYKaroIIe cpesl. [1o0anbHbIe KOIOTHUYECKUE
npoOJIeMbl  YellOBEYEeCTBA: HApYIICHHE OHOT€OXMMHYECKHX KPYTOBOPOTOB XUMHYECKHX
AJIEMEHTOB, MOTEIUICHUE KIMMAaTa, KUCIOTHBIE JOXKAW U Ap. O30HOBBIE AbIpEl. MeXIyHapoaHOE
COTPYIHUYECTBO B OOJACTH OXPaHBI OKPYKAIOMIEH CpeAbl OT XHUMHYECKOTO 3arps3HEHUS.
«3en€Hast XUMH».

JleMoHCTpanun

Buneodparments! u cnaiiapl «CtpoeHne 3eMild U €€ XUMUYECKUI COCTaBy.
Konnekuust MuHEpanoB U TOPHBIX TOPO/I.

Komneknusa «Pyasl MeTamioB.

Buneodparments! u crnaiiapl «I 1006anpHbIe 3KOJIOTMYECKHE MTPOOIEMBI UETIOBEUECTBAY.



e BuneopparMeHThI U Claiiibl O CTENEHH YKOJIOTHYECKOM YHCTOTHI TOBapa.
JlaGopaTopHble ONBITHI
* 3yuenue rpanura.
* I3yueHnne MapKUpOBOK pa3INYHbIX BUJOB IPOMBIIUIEHHBIX U IPOJOBOJIBCTBEHHBIX
TOBAapOB.

O0001eHNEe 3HAHMI 10 XUMHMHU KYpPCa OCHOBHOM IIKOJIbI.
HoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeHY
CrpoeHnue aroma B COOTBETCTBHH C MOJIOKEHUEM XUMUYECKOTO 3JIEMEHTA B IEPUOIUUECKON
cucteme. CTpoeHHE BELIECTBA: XUMHUYECKasl CBA3b U KpUCTAIIMYECKasl peiéTka. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX JIEMEHTAMH MPOCTHIX BEMIECTB (METAJIOB, HEMETAIUIOB, OJIArOpPOIHBIX
ra3oB) OT IOJIOXKEHUS DJIEMEHTOB B MEPUOAMYECKON cUCTeMe. THUIOJIOTHS HEOPraHU4eCKHX
BEILIECTB, pa3/ieleHUe UX Ha Kiacchl U rpyninsl. [IpeacraBureni.
[Tpu3Haky U ycjaOBHsI MPOTEKAHUS XUMUYECKUX peakuuid. TUIMONIOrus XUMHUYECKUX peaKiuit
no Pa3IUYHBIM MpU3HAKAM. Peakiuun HMOHHOTO oOMeHa. OxucauTenpHo-
BOCCTAaHOBUTEJIbHBIC PEAKIIHH.



XHUMHUYECKUE CBOWMCTBA IIPOCTBIX BELIECTB. XapaKTEpHbIC XUMUYECKHE CBOWCTBA
COoJIe00pa3yoIuX OKCHIOB, THJIPOKCHUAOB (OCHOBAaHHUM, KHUCIOPOACOAEPKAIIUX KHCIOT H
amM(OTEPHBIX TUAPOKCH]IOB), COJICH.

TemaTuuyeckuit miian 8 kiaace

Tema KoaudecTtBo yacoB | B Tom uucie
5
] =)
L = e <
2f 0 lEz: o |E|E
= = 9 o]
&3 2z 25 z
5 & g & =t =
=Y =3 £ a =]
g S E g 2
= g =] g
=]
4
[TepBoHavYaIbHBIC XUMUYECKUE TTOHSATHS 20 21 3 1
BaxHeiimme npeacTaBuTEIM HEOPTraHMIECKUX BEIICCTB. 18 21 3 1
KoiymuecTBeHHBIE OTHOLIEHUS B XUMUHU
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTMHEHUIN 10 9 1 1
[Tepuonnueckuii 3aKOH U MEPUOIUYECKAs CUCTEMA 8 9 - 1
xumuyeckux aemenToB .M. MengeneeBa. CtpoeHue
aroMma
Xumuueckas cBsi3b. OKUCIUTENBHO-BOCCTAHOBUTEIBHEIE 8 8 - 1
peakuuu
Peseps 6 - - -
Hroro 70 68 7 5
TemaTnueckuii miIan 9 kiace
Tema KommuectBo uwacoB B TomM umcre
& =
g = B e 2 =
c% I = % x
o g 2 IS 5
5 & ‘2 = 5 T
] =9 ] =)
== - & £ s
° U == g =y
=< Z 5
= Z
[ToBTOpEeHME M 0000IIEHUE CBEICHUI 10 KypCy 8 5 5
KJ1acca. XUMAYECKUE PEAKIIUT
2. XUMHUYECKUE PEakiuy B pacTBOpax 10 10 1 1
3. HeMmerasbl 1 uX coefuHEHNUS 25 25 4 1
4. MeTtauisl ¥ UX COE€IUHEHUS 17 17 2 1
S. XUMUsI 1 OKpYIKaroIias cpea 2 2 - -
6. O0001IeHre 3HAHUH TI0 XMMHH 32 KypC OCHOBHOM 7 10 - 1
IIKOJIBI.
[ToaroroBka K OCHOBHOMY I'OCYJIaPCTBEHHOMY
sk3aMeny (OI'D)
Pesepn 4 - - -
Hroro 70 68 7 4
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TeMaTnuyeckoe NJIAHNPOBAHUE

8 KIIACC

(2 1 B HEEIMO, BCero 68 4 3a rox)

Homep Tema ypoka
ypoka (KOMeCTBO OcHoBHOe coaep:xaHue XapakTepuCcTHKA OCHOBHBIX BUI0B AeATeILHOCTH
w/n aacos) y4yammxcs (Ha ypoBHe y4eOHbIX AeiCTBUI)
IlepBoHavabHbIe XUMHYECKHE MOHATHS (21 1)
1 [Ipeamer xumumu. Tena u BemectBa. CBoiicTBa BemiecTB. JTaloOHHBIE | OObACHAMb, YTO MPEAMETOM H3YyUEHUS XUMHUU SIBISIFOTCS
Ponb xumun ¢u3nUecKkue  CBOMCTBAa  BEHIECTB.  Marepuaibl | BEIIECTBA, UX CBOMCTBA U MPEBPAIICHHUS.
B JKU3HM YEJIOBEKA U MaTepualioBe/iecHue. XUMUYecKue sBieHus. Ponb | Pazruuams Tena v BEUIECTBA, BEUIECTBA U MAaTEPUAIIbIL.
(1 yac) XUMHA B  JKM3HM  COBPEMEHHOrOo  O0mIecTBa. | Ycmanaeiuéams TPUUIUHHO-CIEICTBEHHBIC CBS3H MEXIY
OtHomieHue oOImECTBA K XUMHH: XeMO(UIUS U | CBOWCTBaMH BEIIECTB U UX MPUMEHEHHEM.
xemopoOusi. Xapaxmepuzoéams TIONOKHUTEIBHYI0 W OTPULIATEIbHYIO
JdemoncTpanun. Komiekuus Marepuanos U POJIb XMMHU B )KU3HU COBPEMEHHOI'0 O0IIIEeCTBa.
U3JIeNUN U3 HUX. Apeymenmupoéams  CBOIO TIO3MIMIO IO  OTHOIIECHHUIO
JlaGopaTtopuble onbIThl. 1. O3HakomileHHE | K XeMODUINU U XeMo(poOuu
C KOJIJIEKI[MEeH J1abopaTOPHON MOCYAbI
2 Meroasl  u3ydenus | Meroasl U3y4EHUS XUMUHU. Habmonenue. | Xapakmepuzosamo OCHOBHBIE METO/IbI U3y4YEHUS
XUMHH OKCHEpPUMEHT MopenupoBaHue. Mopenu | ecTeCTBEHHO-HAYYHBIX JUCIUIIINH.
(1 gac) MarepuaibHble  (BEHIECTBEHHBbIE) W 3HAKOBBIE | /Ipusooums mpuMepbIMaTepUAIbHBIX U 3HAKOBBIX, WU
(cuMBOJIBHBIE). CUMBOIIBHBIX, MOJIEJICH, UCTIONB3YEMbBIX Ha YPOKaxX (PU3UKH,

JemoHcTpanuu.Mosenu, UCHoJIb3yeMble Ha ypoKax
¢u3uku, Ouomorun u reorpapuu. OOBEMHBIE U
[IAPOCTEPIKHEBBIE MOJIETH HEKOTOPHIX XHMHYECKHX
BemecTB. MoJieny KpUCTAIIMYECKUX PeIIETOK

OHOJI0TUH U reorpaduu.
Cobupamb 00bEMHBIE U IAPOCTEPIKHEBBIE MOACTH
HEKOTOPBIX XUMHUYECKHX BEIIECTB
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ArperaTHble
COCTOSIHMSI BEIIECTB
(1 uac)

l'azel. Kuakoctu. TBEpapie BemiecTBa. B3aumubie
nepexoAbl  BEIECTBA W3  OJHOTO  arperaTHOro
COCTOSIHMSI B JIpyroe: BO3TOHKa (cyOiumarusi) u
necyonumanus, — KOHACHCAllUs W HCHapeHue,
KPUCTAJIIN3aUs U IJIaBJICHHE.

JleMoHCTpanum. Cobupanue npubopa s
MOJyUYeHHUs] raza U MPOBEpKa €ro T'ePMETHYHOCTH.
Bosronka cyxoro unbma, uWoja Wi HagTaluHA.
ArperaTHble COCTOSIHHS BOJIBI.

JlabopaTopHbie ONBITHI. 2. [IpoBepka
TePMETUYHOCTH MprOopa sl MOJyUYSHHS Ta30B

Pasznuyams Tpu arperaTHbIX COCTOSHHS BEILECTBA.
Yemanagénueams — B3aMMOCBS3b  MEXJY — arperaTHbIMU
COCTOSIHMSIMH Ha OCHOBE B3aMMHBIX TIEPEXOJIOB BEIECTBA.
HnniocmpuposambB3aIMHBIE nepexoabl BEIIECTB
pUMepamu.

Habnooams XUMUYECKUH SKCIIEPUMEHT U 0elamb BBIBOJIBI
Ha OCHOBE HAOJI0ACHUI

Ipakmuyeckas [IpaBuia TexHUKH 6€30MACHOCTH M HEKOTOPBIE BUIBI | Pabomamb c 1a00paTOPHBIM 00opyoBaHuEM

paboma 1 paboT B XUMHUUYECKOU JabopaTopuu (kaOMHETe XMMHUH) | M HarpeBaTeIbHBIMH ~ NMpUOOpaMHM B COOTBETCTBUH

(1 gac) C TIpaBUJIAMH TEXHUKU O€30MTaCHOCTH.
Buinonnames mpocTeiiiime MaHUNYISIUU ¢ J1a00PaTOPHBIM
00opyioBaHUEM: c 1a00paTOpPHBIM LITaTUBOM,
CO CIIMPTOBKOM

Ilpaxmuueckasn HabGmronenue 3a ropsieit cBedoi Buvinonausamo 6e30macHble B JOMAIIHUX YCIOBUAX

paboma 2 9KCIIEPUMEHTBHI, POBOIUTH HAOTIOACHUS 32 TOPSIIEH

(1 uac) CBEYOIA.
Ogopmrsms  OTYET O  TpoJeNaHHOH  pabore ¢
WCIIOJIb30BAHUEM PYCCKOTO (pOJHOTO) s3bIKa M s3bIKa
XUMHH

dusnueckue Ousnueckue sBICHUSA. UUCTBIE BemecTBa M cMecH. | Paziuyames (QU3MUECKUE W XUMUYECKUE SIBIICHHS, YHCTHIC

SBJICHHA - KaK
OCHOBA pa3aciICHUs

Cmecu
CrocoOsl

T'omorennele wu
razoo0pasHbie,

reTepOreHHbIC
KHUJIKUE |

CMECH.
TBEPIBIE.

BEILIECTBA U CMECH.
Knaccugpuyuposamv cmecu.
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cMecel B XUMUH
(1 gac)

pas3fiesieHus cMeceil: MEeperoHKa, WIM JUCTHILISIuS,
OoTCcTauBaHue, (DUIBTPOBAHUE, KPUCTAIUIM3AIUS WIH
BblMapuBanue. Xpomarorpadus. I[Ipumenenue s3Tux

Ilpusooums  npUMeEpHI
arperaTHoe COCTOSIHUE.
Ycemanasnueams TPUUMHHO-CIIEICTBEHHBIE CBSI3H MEXIY

CMCCGfI, HMCIOIIUX  Ppa3jIu4dHOC

croco0oOB pasfeneHuss cMeced B JabopaTOpHOH | GU3NYECKUMU CBOWCTBaMH KOMIIOHEHTOB cMmecu
IPaKTHUKE, Ha IPOU3BOJICTBE U B OBITY. U CII0COOAMU MX pa3JiesIeHusl.
JleMOHCTpanMu. Paznenenue IByX | Pasnuuams cnocoObl pasielieHus CMeced, onucwisams
HECMEUIMBAIOIIUXCA ~ KHUJIKOCTEH € TIOMOLIBIO | U 0XAPaKmepu3o8uleamvpux NPaKTUIECKOE 3HAUCHHE
JeUTeNbHON BOPOHKH. JlucTmmisTop u ero pabora.
VYcraHnoBka i QunbTpoBaHus U e€  paboTa.
VYcraHoBka Juid  BelMapuBaHus U €€  pabora.
Komneknus ObITOBBIX TpHOOPOB 11 (DUILTPOBAHUS
Bo3ayxa.  PasgeneHwe  Kpacsiiero — BellecTBa
diomactepa ¢ IOMOLIBIO  MeToAa  OyMa)KHOH
XpoMmaTtorpaduu.
JlabopaTopubsie  ombiTbl. 3.  O3HaKoMIIEHHE
C MUHEpaJIaMH, o0pa3yromumMu IPAHMUT.
4. ITpuroToBieHre TeTEPOreHHON CMecH IOpPOIIKOB
CepHI C JKEJIEe30M M UX pa3zelicHHe
IIpaxmuueckas AHanu3 nouBbI Pabomams c 1a00paTOPHBIM 00opy10BaHUEM
paboma 3(ananoe U HarpeBaTelIbHBIMM ~ TpubopaMu B COOTBETCTBHUHU
pabomul «Ouucmka C MpaBUJIaMH TEXHUKH O€30MacCHOCTH.
NOBAPEHHOU CONUY) Buvinoanuamo MpOoCTeNIINE IPUEMBI oOparteHus

(1 gac)

¢ 1abopaTOpHBIM 000pYyIOBAaHUEM: BOPOHKOM, (PHUIBTpOM
U CIIHPTOBKOM.

Habnwooams 3a cBOWCTBaMH BEILECTB M IPEBpaIllEHUSIMH,
MPOUCXOSAIIMMHU C BEIIECTBAMHU.

Onucvleamb XAMHUYECKUH 3KCHEPUMEHT C IOMOIIbIO
PYCCKOTO (POIHOTO) SI3bIKA U S3BIKA XUMHUH.
/Jlenamb  BBIBOABI 10 pe3yJibTaTaM  NPOBEAEHHOTO

HKCIEPUMEHTA
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8 ATOMHO- XUMHUECKUE DJIEMEHThl. ATOMBI U  MOJEKYJbL | O0bACHAmMb, YTO TAKOE XUMUUYECKHH JIEMEHT, aToM,
MOJIEKYJISIPHOE [IpocTeie M cHOXHBIE BelIECTBA. AJIOTPONHS HA | MOJEKYJIA, aJFIOTPOINs, HOH.
yUEeHHE. npuMepe Kucsoposa. OCHOBHBIE MOJIOKEHUS aTOMHO- | Pasauuams IPOCThIE U CIOXKHbBIE BELIECTBA, BELLIECTBA
XuMHUYeCKue MOJIEKYJISIPHOTO YYCHHUS. HonsL. BenecTBa | MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUSL.
3JIEMEHTBI MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOI'O CTPOEHHUS. Ycemanaenueams NpUUMHHO-CIIEICTBEHHBIE CBA3U MEXIY
(1 yac) JleMoHCTpaLUK. Mopenu AJUIOTPOIIHBIX | COCTABOM MOJIEKYJ U CBOMCTBAMU aJUIOTPOITHBIX
MouduKanuii yriepoaa u cepsl. Ilonydyenue ozoHa MO (pUKAIMNA KUCIOPOa.

Dopmynuposams OCHOBHbIE OJIOKEHUS aTOMHO-
MOJICKYJISIPHOTO YYCHHUSI

9-10 | 3HakM XUMHUYECKUX | 3HAKH (cuMBOJIBI) XUMHYECKMX  JJIEMEHTOB. | Hazvieams M 3anuculéams 3HAKM XUMHUECKUX 3JIEMEHTOB.

JJIEMEHTOB. WNudopmanus, KOTOPYIO HECYT 3HAaKM XMMUYECKUX | Xapakmepuzosams MHPOPMALNIO, KOTOPYIO HECYT 3HAKU
[lepuoanueckas AJIEMEHTOB. OTHMOJIOTMSl HAa3BaHUM  HEKOTOPBIX | XUMUYECKUX JIEMEHTOB.
Tabauna XUMHUYECKHX 3jeMeHToB. [lepuoanueckass Tabmuna | Onucviéams CTPYKTYPY NEPUOJUUECKON TaOIUIIbI
XUMHAYECKUX xumudeckux anemeHToB JI. WM. MeHnneneesa: | xumudeckux aneMmeHnToB .M. Menaeneera.
anemeHToB JI. . | KOPOTKONEPHOAHBIM U JUIMHHONIEPUOAHBIM BapHaHThL. | O0vbaAcHAmMb TUMOJIOTUYECKHE Hayaja  Ha3BaHWU
Menneneesa. Ilepuogst w rpynmbel. [maBHass u  1MoOOYHAsA | XUMUYECKUX 3JIEMEHTOB U MX OTJENbHBIX FPYIII.
(2 yaca) noarpynnsl, wix A- u b-rpynnsl. OTHOcuTenbHas | Paziuyams  KOPOTKONEPUOAHBIA W JIIMHHONEPHOIHBIN
aTOMHas Macca. BApUaHTHI epuoanyeckoi cucremsl /. 1. Menneneesa
Jlemonctpanuu. IToprperst M. 5. Bepuemnyca u 1.
. Menpeneesa. KopoTkonepuoaubrit u

JUTMHHOTIEPUOTHBIH BapUaHTHI MEepUOANYECKON
cuctemsl J[. 1. Menzaeneera
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11-12 XUMHYECKHE Xumnueckue Gopmyinbl. MHnekcsl 1 koddduieHTsl. | Omobpasicams COCTaB BEIICCTB C MOMOIIBI0 XUMHUYECKHUX
(hopMyITbI OtHocuTenbHasE MOJIEKYJsIpHAss Macca. MaccoBas | popmyd.
(2 yaca) 0Nl XMMHMYECKOTO D3JEMEHTa B  COCIUHEHUH. | Paznuuams MHIEKCH U KO3 (DUIIUEHTHI.
WNndopmanus, KOTOpyro HeCyT XUuMudeckue Gopmynsl | Haxooums  OTHOCHTENBHYIO — MOJIEKYISIDHYIO — Maccy
BEIIECTBA M MACCOBYIO JIOJII0 XMMHYECKOrO 3JIeMEHTa B
COCMHEHUH.
Tpancauposamo uH(pOpMaIHIO, KOTOPYIO HECYT
XUMHUYECKHUE (HOPMYIIbI
13—14 | BaneHTHOCTB BanentHocTh. CtpykTypHas dopmyna. Xumuueckue | O6vsacHAmMb, YTO TAKOE BAJIEHTHOCTb.
(2 yaca) BJIEMEHTBl ~ C  TOCTOSHHOM W mepeMeHHOH | [lonumams OTpakeHHE TOpsKa COEAMHEHHs aTOMOB

BaJICHTHOCTBIO. BbIBOA (opMynbl coeauHEHHs IO
BaJICHTHOCTH. Omnpenenenne BAJIECHTHOCTH
XMMHYECKOTO 2JIeMEHTa 10 (GopMysie BeELIECTBa.
CocraBieHrne Ha3BaHUI COEIUHEHWH, COCTOSILUX W3
JBYX XUMHYECKHX D3JEMEHTOB. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTB.

JemoncTpanun. KoHcTpynpoBaHue
1apPOCTEPKHEBBIX MOJAEIIEH MOJIEKYJI

B MOJIEKYJIaX BEUIECTB IMOCPEICTBOM CTPYKTYPHBIX (POPMYII.
Yuemo cocmaensims bopMmynb COCAVHEHUN
10 BJIGHTHOCTU U Onpeoensamy BaJECHTHOCTh D3JIEMEHTa
o opmyse ero coenuHeHus
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15 XUMHUECKHE Xumuueckue peakuuu. PeareHTel W NpoAyKTHl | Xapakmepu3o06ams XUMAYECKYIO PEAKLIMIO U €€
peakuuu peakuuu. [Ipu3Haku XMMHUYECKUX peakUui. YCIOBHs | yHaCTHUKOB (peareHThl U IPOAYKThI pEaKLUN).
(1 yac) UX MpOTEKaHUs W npekpaiieHus. Peakunu ropenus. | Onucvigéams NPU3HAKU U YCIOBUS TEUEHUS XUMUYECKUX
TermoBoit 3¢ddekT peakuu. DK30TEPMHUECKHE | | PEaAKIIHA.
SHJIOTEPMHUUYECKHUE PEAKIUU. Paznuuams  3K30T€pMUYECKHE U DHIOTEPMHUYECKHUE
JMemoncTpanun. Anmapar Kunma. Pasznoxenue | peakiumu.
Oouxpomara amMMmoHus. ['openue cepel U MaraueBou | CoomHocums pEaKUUu TOPEHUS U IK30TEPMUUYECKUE
JICHTBI. peakuuu.
JlaGopaTropHbie ONBITHI. 5.B3aumopneiictBue | Habarwodams U onuceviéamvs XUMUYECKUH DKCIIEPUMEHT C
pacTBOpPOB XJIOpUJA HATpus M HOAMJA Kalus C | HOMOUIbIO PYCCKOro (POJHOIO) sA3bIKA U A3bIKa XUMHUHU
pactBopoM  HuTpara cepebpa. 6. Ilomydenue
ruapokcuaa meau(ll) u ero B3aumonelicTBue ¢ cepHOi
KucioTo. 7. BzaumopeilcTBue pacTBOpa COJBI C
KHCJIOTOM
16—17 | Xumunueckue 3aKOH COXpaHEHHUs MacChl BEUIECTB. XUMHUYECKHE | Popmyauposams 3aKOH COXPAHEHHUS MAaCChI BEILIECTB.
YpaBHEHUS ypaBHeHuda. CocTaBiieHME XUMHUYECKUX YypaBHeHUH. | Cocmasnsime Ha €T0 OCHOBE XUMUYECKHE YPAaBHEHHUS.
(2 yaca) HNudopmanus, KOTOPYIO Hec€T  xummueckoe | Tpanciauposams UH(HOPMAIHIO, KOTOPYIO HECYT
YpaBHEHHUE. XUMHUYECKHUE YPAaBHEHUSI.
HNemoncrpauuu. [Toptperst M. B. JlomoHocoBa 1 A. | DKCIEPUMEHTAIBHO 100MEepHcOamsb CIPABEATUBOCTD
JI.  JlaByasbe. T'openue  ¢ocdopa.  OmNbITHI, | 3aKOHA COXPAHEHUSI MAacChl BEIIECTB
WUIIOCTPUPYIOIIME  3aKOH  COXPAHEHWsS  MAaccChl
BEIIECTB.
JlabopaTopubsie  ombiThl.  8.IIpoBepka  3akoHa
COXpaHEHHsI  MacChl  BEIIECTB  Ha  IpUMeEpe
B3aMMOZEHCTBUS 1IENOoUM U KucaoTel. 9. IlpoBepka
3aKOHA COXPAHEHHWs MacChl BEIIECTB Ha IpUMEpe
B3auMo ieiicTBus ménoun u comu xenesa (111)
18—19 | Tumbl XUMUYIECKHIX Knaccudukanuss XuMu4ecKkux peakiuii mo coctaBy W | Knaccuguyuposams XuMUYECKHE PEAKIMH TIO TMPU3HAKY

peakuui
(2 yaca)

YHCIy PEareHTOB M MPOAYKTOB. THIBI XUMHUYECKUX
peakuuii. Peakuum — COeOUHEHMS,  Pa3JIOKECHUS,
3ameneHust 1 oomena. Karanuzatopsl.

JemoncTpanuu. ['openue docdopa, pacrBopenue

YHUCJIa U COCTaBA PEAreHTOB U IPOAYKTOB.
Xapaxmepuzoéams pPOJb KaTalu3aTopa B INPOTEKaHUU
XUMUYECKON PEAKLIUU.

Habniwoams M onuceieamv  XUMUYECKUH HKCIEPUMEHT
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NpPOJAyKTa TOPEeHHUS B BOAE M  HCCIEJOBaHHE
IIOJIyUEHHOI'0 pacTBOpa JIakMycoM. BzaumopeiicTBue
COJISTHOM KHCJIOTHI ¢ HuHKOM. [lomyuenue runpokcuaa
meau(ll) u ero paznoxxkeHue npu HarpeBaHMUH.
JlaGopatopubie onbiThl. 10. Paznoxenue nepokcuaa
Bojopojia ¢ momompio  okcuma  Mapradma(lV).
11. 3amenienue xene30M MeJId B METHOM KyIopoce

C TIOMOIIIBIO PYCCKOTO (POAHOIO) SI3bIKA U SI3bIKA XUMUU

20 [ToBTOpEeHME TectupoBaHue, pelieHue 3a7a4d U BbIIIOJIHEHNE
1 00001IeHNE TEMBI. | YIIPAKHEHH 110 TeMe
[ToaroroBka k
KOHTPOJIbHOM
pabote
(1 gac)
21 Konmponvnas paboma 1o teme «HadanbHble TOHATHS U 3aKOHBI XUMUN» (1 yac)
Ba:kHeiilme npexcTraBuTe 1M Heopranuieckux BeulecTs. KosnuecTBeHHbIe oOTHOIIEHHsT B Xumuu (21 4)
22 Bosnyx u ero coctaB | Cocras Bo3ayxa. [Tonstue 06 06beMHOI goi1e () Xapaxmepuzoeams 00BEMHYIO 10JIF0 KOMIIOHEHTA TaKOU
(1 gac) KOMITOHEHTA TIPUPOTHOM ra30BOM CMECH — BO37ayXa. | MPUPOIHOM ra30BOH CMECH, KaK BO3IYX, U
Pacuer 06b€Ma KOMIIOHEHTA Ta30BOW CMECH TI0 €T0 paccuumuleamvo0BEMHYIO JIOO TI0 00bEMY ITOM CMECH.
00BEMHOI 1071€ U HA0OOPOT. Onucwieams 00BEMHBIN COCTaB aTMOC(HEPHOTO BO3IyXa
JemouncTpanuu. OnpesieneHue coaepKaHus U HOHUMAamb 3HAYEHHE NTOCTOSTHCTBA 3TOT0 COCTaBa st
KHCJIOpOJIa B BO3AYXE 3/10pOBbS
23 Kucnopon Kucnopon. O3on. [lonydenne kuciaopoaa. Xapaxmepuzoeams 030H, KaK aJUIOTPOIHYI0 MOIU(PUKAILINIO
(1 gac) ColOupanue u pacro3HaBaHUE KUCIOPOa. KHUCJIOpO/Ja.

XUMHUYECKUE CBOWCTBA KUCIOPOA: B3aUMOJIEVICTBUE C
MeTaJJIaMH, HEMETaJIJIaMH U CIIOJKHBEIMH BEIIECTBaMH.
[Ipumenenue kucnopoja. KpyroBopor kuciopoja B
MpUpPOJE.

JAemoncTpanuu. Ilonydenue kuciaopona
Pa3JIOKEHUEM MTIEpMAHTaHaTa KIS U IEPOKCHIA

Onucvigamsy ~ QU3NUECKHE M XUMHUYECKHUE CBOMCTBA,
MOJTyYeHHe W TPUMEHEHHE KHCIOpOJa C WCIOIb30BaHUEM
PYCCKOTro (POAHOTO) A3bIKA U A3bIKA XUMHUH.
Yemanaenueams TIPUUWHHO-CIICACTBEHHBIE CBSI3U MEXKILY
(U3NYECKUMHU CBOMCTBAMH KHUCIIOPOJA M CHOCO0aMH €ro
coOupaHnus.
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Bos0opoaa. Cobupanue KHCI0po1a METOIO0M
BBITCCHCHUSA BO3AYyXa U BOJBI. Pacno3nasanue
Kucioposa. 'opeHne Maruusi, xesnesa, yris, Cepbl 1
docdopa B kuciopoze.

Ilposooumvn  Habn0Oamv  XUMHUYECKHH  IKCIIEPUMEHT
MOTIONTYYEHHIO, COOMPAHHUIO M PACIO3HABAHUIO KHCIOPOIa
C COONIOZIGHWEM  TPaBWJ  TEXHUKH  OE30MaCHOCTH.
Onucvleams XUMUYECKUH SKCTIEPUMEHT

24 Ilpakmuueckasn [Tomyyenue, cobupanue u pacrno3HaBaHue Kkuciopoga | Pabomams ¢ 1abopaTopHbIM  OOOpPYIOBaHHEM U
paboma 4 HarpeBaTeNIbHBIMU ~ MpHOOpaMH B COOTBETCTBUU  C
(1 gac) MPaBHJIAMU TEXHUKH O0€30TIaCHOCTH.
Buinonnams  mpocrteiimie  npuéMbl  oOpalieHHs ¢
1a00paTOpHEIM  00OpYyIOBAaHUEM: COOMpATh TPHOOpP IS
MOJly4YeHUs] Ta30B, MPOBEPSITh €ro TEePMETHYHOCTh U
UCIIOJIb30BAaTh JJIsl OJyYEHUS! KUCIOPOa.
Cobupams KUCIOPOJ METOJIOM BBITECHEHHS BO3AyXa U
pacnosHasams KUCI0poO.
Habniooams 3a cBOWCTBaMH BEIIECTB U  SIBICHUSMH,
MIPOUCXOJISIIAMH C BEIIICCTBAMH.
Onucviéams XUMUYECKHH OKCIEPUMEHT C  TOMOIIBIO
pycckoro (pOHOTO) A3bIKA U SI3bIKA XUMHUH.
Cocmaensams OTY4ET 1O pe3ylbTaTaM MPOBEIEHHOTO
IKCIIEPUMEHTA
25 Oxcupl Oxkcunsl. HazBanus okcunoB. CoctaBienue Gopmyn Buvioensamu cyliecTBeHHbIE TPU3HAKA OKCHIIOB.
(1 yac) OKCHJIOB 110 MX Ha3BaHUsAM. [IpefcTaBuTeny OKCHIOB: | /[asams Ha3BaHUS OKCHJIOB 110 UX (popmymmam.

BOJa, YIJIEKUCIIBIH ra3, HerameéHasi U3BeCTh.
JemoncTpanuu. Komuiekuust okcuaos.
JlabopaTopHsle onbIT. 12. [IoMyTHEHNE U3BECTKOBOM
BOJIbI IPY IPOMTYCKaHUM YTIIEKUCIIOro ra3a

Cocmasnsims GOPMYIIBI OKCUIOB 110 UX HA3BAHHSIM.
Xapaxmepuzoeams TaKUX TNPEACTABUTENECH OKCUIOB, Kak
BOJIa, YIVIEKUCIIBIN ra3 U HeralméHasi H3BeCThb




26

26 Bonopon Bonopon B npupoje. dusznueckue 1 XUMUYECKUE Xapaxmepuzoeams COCTaB MOJEKYJbl, (U3NYECKUE U
(1 gac) CBOICTBa BOJIOPO/IA, €0 MOJIYYEHHUE U IPUMEHEHHUE. XMMHYECKHE  CBOWCTBA, TOJYYEHHE U  MPUMEHECHHUE
Jemounctpanuu. [lonydyenue, cobupanue u BOJIOpOA.
pacro3HaBaHue Bogopoja. ['openue Bogoposa. Ycemanasnueams TPUUMHHO-CIENCTBEHHBIE CBSI3U MEXIY
BsaunmoneiictBue Bomopoa ¢ okcumom meau(ll). (U3UYECKMMH CBOWCTBAMH M croco0aMu  coOMpaHus
Jladoparopuble onbIT. 13. [lonydyenue Boioposa npu | BOAOPOJIA, MEXAY XUMHUYECKUMU CBOMCTBAMH BOJOPOJA U
B3aMMOJICHCTBHUH LIMHKA C COJISTHOM KUCIIOTON €ro MpUMEHEHHUEM.
IIposooums M HAOAOOAMLXUMHYECKHI HKCIEPUMEHT 10
MOJyYEHUI0, COOMpPAHHI0O W PACMO3HABAHUIO BOAOPOAA C
coOroieHUEeM NpaBUJ TEXHUKU Oe3omacHocTH. Onucvieams
XUMHYECKHH IKCIIEPHUMEHT
27 Ilpakmuueckasn [Tomyyenue, coOupanue u pacrno3HaBaHHuE BOIOPOaA Pabomams ¢ maGopatopHbiM  00OpyAOBaHUEM U
paboma 5 HarpeBaTeNIbHBIMU ~ MpHOOpaMH B COOTBETCTBUU  C
(1 gac) MpaBUJIaMU TEXHUKHU 0€30I1TaCHOCTH.
Buinonnams  mpocteifime  npuéMbl  oOpalieHus ¢
1abopaTOpHBIM  000pYyOBaHUEM: COOUpaTh TPUOOP I
MONTyYeHUs] Ta30B, TPOBEPSITh €ro TEePMETHYHOCTh U
HCIIOJIb30BAaTh JJIs OJIy4EHUsI BOOPOAA.
Cobupams BOJIOPOA METOJIOM BBITECHEHHSI BO3JyXa U
PAcno3Hasams 8000poo.
Habniooams 3a CcBOWCTBaMHU BEIIECTB U  SBICHUSMHU,
MIPOUCXOISIIMMH C BEIICCTBAMH.
Onucvleams XAMHUYECKUH O3KCHEPUMEHT C IOMOIIbIO
pycckoro (pOAHOTO) A3bIKA U SI3bIKA XUMHUH.
Cocmaenams  OTYET MO pe3ylbTaTaM MPOBEAEHHOTO
IKCTIEPUMEHTA
28 Kucnoter Kucnotsl, ux coctaB u ux Kiaccupukanms. AHnanuzuposams COCTaB KUCTOT.
(1 gac) WNuaukatopsl. Tabnuma pactBopumoctu. CepHast u Pacnosznasamo KuCI0ThHI C TOMOILBIO HHAUKATOPOB.

COJISIHAsl KUCJIOThI, UX CBOMCTBA U MPUMEHEHHE.
JemoncTpanuu. Kosuiekuysi MUHEpalIbHbIX
kucyoT. I IpaBuino pazbaBieHus cepoil KUCIOTHI.

Xapaxmepuzoeames  TpeNCTaBUTENIEH KHUCIOT: CEPHYIO
U COJIAHYIO.
Onpedensamb PacTBOPUMOCTh COCIUHEHHHA C ITOMOIIBIO
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JlaGoparopHbie onbIT. 14. Pacio3HaBanue KUCIOT C
MOMOIIbIO0 UHANKATOPOB

TaOJIHIIBI PACTBOPUMOCTH.
Yemanasnueames TPUUUHHO-CIIEICTBEHHBIE CBSI3HM MEXKIY
CBOMCTBAaMHM CEPHOW M COJITHOW KHUCIOT W OOJACTIMHU HX

MIPUMCHCHHSI.
Ocosnasams ~ HEOOXOAUMOCTh  COOJIIOJICHHSI  TPaBHUII
TEXHUKU 0€30MaCHOCTH NP pabOTe ¢ KUCIOTAMHU
29 Comun Coun, X COCTaB W Ha3BaHMs. PacTBOpUMOCTH cosiel B | Xapakmepuzoéams €O KaK TPOAYKTHI  3aMELICHHS
(1 gac) Bozie. [IpencraBurenu comneit: XIopu HaTpus, BOJIOPOJIA B KMCIIOTE HA METAJLIL.
KapOoHaT Kanblus, GpocdaT Kanbius. 3anucvieams GopMybl coeil O BaT€HTHOCTH.
HNemoncTrpanun. Komteknus  coneit.  Tabnuua | Hazsieams conu no hopmysam.
pPacTBOPUMOCTH OCHOBaHUIi, KUCIIOT U COJICH B BOJIE Hcnonvzoeams TaOIHILY pPacTBOPUMOCTH JUIst
XapaKTEPUCTUKH CBOWCTB COJIEH.
1Iposooums pacuéTsl 1o Gopmynam cosei
30—32 | KomnuecTBo Uucmo Asoraapo. KosmuectBo BemecTBa. Mok, | O0bicHAMBIIOHATHS  «KOJHMYECTBO BEIIECTBA», «MOJbY,
BelecTBa Monsipuast Macca. KpaTHble eOUHHIIBI H3MEPEHHUS | «IHCIO0 ABOTAAPOY, «KMOJIIPHAS Maccay.
(3 yaca) KOJINYECTBA BEIIECTBA — MIUIMMOJb M KHIJIOMOJIb, | Pewams 3a1a4u C MCIIOJIIb30BAaHUEM MOHATHI «KOJIUYECTBO
MUJUTUMOIIIPHAS ¥ KMJIOMOJISIPHASE MAacChl BEIIECTBA. BEIIECTBA», «MOIIIPHAs Maccay, «IMCI0 ABOTapo
Pacu€tel ¢ UCMONB30BaHUEM TMOHITUH «KOJIMYECTBO
BEIIIECTBA», «MOJIIPHAS Maccay, IUCIO ABOTaJPO».
JMemoHcTpanuu. Hekotopble MeTauibl, HEMETAUTBI |
COCIMHEHUS! C KOJUYECTBOM BelIeCTBa, pPaBHbIM 1
MOJTb
33-34 | MonspHblit 00bEM 3akoH ABoraapo. MossipHbeld 00beM Ta3000pa3HbIX | OObACHAMBIIOHIATUS «MOJISIPHBII 00BEM ra3oBy,

ra3os
(2 yaca)

BemecTs. OTHOCHUTENILHAS
JIpyroMy rasy.

KpatHble equHUIBI U3MEPEHUS] — MUJUITUMOJISIPHBIA U
KUJIOMOJISIPHBIN 00beMbI Ta3000pa3HBIX BEIIECTB.
Pacué€Tel ¢ MCIOIB30BaHUEM IIOHATHH «KOIUYECTBO
BEIIIECTBA», «MOJISIpHAs Macca», «MOISPHBIA 00BEM
razoBy, «4UCI0 ABOTaIpO».

JemoHcTpanuu. Mozenb MOJISIpHOTO 00bEMa ra3oB

INIOTHOCTh Ta3a 110

«HOPMAaJIbHBIE YCIOBHS».

Pewams 3amaun ¢ UCHOIL30BAaHUEM IOHATHH «KOJIHMYCCTBO
BEIIIECTBA», «MOJISIPHASI Maccay, «MOJIAPHBINA 00BEM Ta30oBy,
«4ucao ABoraapo»
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35—37 | Pacuérs o PacuéTel ¢ HMCNOAB30BaHMEM MOHATUNA «KOJUYECTBO | Xapaxkmepuzoeamsb KOIUYECTBEHHYIO CTOPOHY XMMHUYECKUX
XUMUYECKUM BEIIIECTBA», «MOJIIPHAS Macca», «MOJISIPHBIH 00BEM | OOBEKTOB U IMPOLIECCOB.
YPaBHEHUSM ra3oB», «4UCJI0 ABOraapo» Pewams 3am1aun ¢ UCHOJB30BaHUEM MOHATUN «KOJIUYECTBO
(3 yaca) BEIIIECTBA», «MOJISIPHAS Maccay», «MOJSIPHBI 00bEM ra3oBy,
«4uciao ABoraapo»
38 Boga. OcHoBanus I'unpocthepa. KpyroBopor Boasl B mpupope. | O0vbacHAmMbIOHITUS «OCHOBAHUA, «ENoUn»,
(1 yac) dusznueckue M  XUMHUYECKHE CBOMCTBA  BOJBIL: | «KaUE€CTBEHHAS PEAKIU», KHHIUKATOPY.
B3aUMO/ICHCTBUE C OKCUAAMM. Knaccugpuyuposams 0cCHOBaHUA MO PACTBOPUMOCTHU B BOJIE.
OcHoBaHusl, UX cOCTaB. PacTBOpUMOCTh OCHOBaHMU B | Onpedensimo o bopmyre MPUHAJIC)KHOCTh
Bozie. MI3MeHeHne OKpacku MHAMKATOPOB B IIEJIOYHON | HEOPTraHUYECKUX BELECTB K KJIACCy OCHOBAaHUM.
cpene. IlpencraBurenu  menodeil:  TUAPOKCUIBI | Xapakmepu3oeams CBOWCTBA OTAEIBHBIX MPEICTABUTEICH
HaTpHsl, KaJus U KaJbLHUs. OCHOBaHUH.
JdemMoHcTpaumu. Komneknus OCHOBaHWi. | Mcnonvzosams TaOIUIy PACTBOPUMOCTU JJIsI OTIPEACIICHUS
JlabopaTopubiii onbIT. 15. l3MeHeHue OKpacku | paCTBOPUMOCTH OCHOBAHMM
WHJUKATOPOB B IIEJIOYHON Cpesie
39 PactBopsI. PacTBopuTens U pacTBOpEHHOE BEIIECTBO. PacTBOpBL. | OObACHAMBIIOHATHS ~ «MaccoBasi JOJS  PacTBOPEHHOTO
MaccoBas nosst | PactBopenue. ['mapatel. ConbBarel. MaccoBasi J10Jsl | BEHIIECTBA.
pacTBOPEHHOTO pacTBOpEHHOro BemiecTBa. PacueTsl, cBsi3aHHBIE C | Ycmauaenueamv — aHamoruM ¢ OOBEMHOM  joneit
BelIeCcTBa UCIIOJIb30BAaHWEM  TOHATUS ~ «MaccoBast  JI0Jig | KOMIIOHEHTOB ra30BOM cMecH.
(1 gac) PaCTBOPEHHOIO BEILLIECTBAY. Pewams 3agaun ¢ HUCHOJIB30BAHUEM IOHATUN «MAacCCOBas

JlaGoparopubiii  ombIT. 16. O3HakomieHHe ¢
npenaparaMy JOMAIIHEH WM IIKOJbHOW anTeuKu —
pacTBOpamMH  TMEpPOKCHAA  BOJOpPOJAA, CHUPTOBOM
HACTOMKM HOJa M aMMHAKa.

«MaccoBas
«00BbEMHAsA

J0JI4A 9JICMCHTAa B BCIICCTBE,
paCTBopéHHOI‘O BCIICCTBA»,
ra3006pa3H0r0 BCIICCTBa»

OIS
OIS
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40

Pabomams ¢

Ilpakmuueckas [TpuroroBneHue pacTBopa 3alaHHON MacCcOBOM 10l na0opaTOpHbIM ~ O0OpYJOBaHUEM U
paboma 6 pacTBOPEHHOIO BELIECTBA HarpeBaTelIbHBIMH ~ NPUOOpPaMH B COOTBETCTBHUH  C
(1 uac) MpaBUJIaMU TEXHUKH O€30MaCHOCTH.
Buinonnams  mpocteiimme  npuéMbl  oOpamieHust ¢
71a00paTOPHBIM 00OPYAOBAaHUEM: C MEPHBIM LIMJIMHAPOM, C
BECaMU.
Habniwooams 3a CcBOWCTBAMM BELIECTB M SIBICHUSAMH,
IPOUCXOSAIINMHU C BEIIECTBAMHU.
Onucwvl6ams 3KCIEPUMEHT C TIOMOILBIO PYCCKOI0 (POAHOTO)
SI3bIKA U A3BIKA XUMHH.
Cocmaenams OTYETHI 1O pe3ysibTaTaM IMPOBEAEHHOIO
JKCIIEPUMEHTA.
T'omosums pacTBOpbl C OMPEeACIEHHON MAacCOBOM aoJiei
PacTBOPEHHOTO BEIIECTBA

- Lomawnuti BrlIpamuBanue KpUcTamioB allOMOKaINEBBIX KBACLOB | Buinoansams 6€30MacHbIE B JOMATHUX YCIOBHUSIX

9KCNEepUMeHm WJIM MEJHOTO KyIopoca 9KCHEPUMEHTBHI, IPOBOIUTH HAOIIOCHUS 32 POCTOM
KpHUCTAJIJIOB.
Ogopmasams OTUET O MPOJIENAHHON paboTe ¢
HCII0JIb30BAHUEM PYCCKOTO SI3bIKA U SI3bIKA XUMUHU.

41 O06o011eHne 1 cucTeMaTu3alys 3HaHu# 1o TeMe «BaxxHelme npecTaBuTeNIn HeOpraHMueckux BemecT. KonnuecTBeHHbIe OTHOLICHNS B
xumun» (1 yac)

42 Konmponvnasa paboma no teme «BaxxHei1ie nmpeacTaBuTeNn HeopraHuueckux BemiectB. KonnuecTBennsle oTHomeHHs B XuMum» (1 yac)

OcCHOBHBbIE KJIACChl HeOPraHuvyeckux coequHenui (9 u)

43 Oxcuppl, ux O6o006menne CBEICHUMU 00 OKCHJIAX, uX | O0vACHAMBIIOHATHS ~ «HECOJeoOpa3ylolue  OKCHJBIY,
KJ1accupuKanus KJlacCU(pUKallMy, Ha3BaHUSAX U cBoicTBax. CrocoOwl | «coneoOpa3yrome  OKCHIBI»,  «OCHOBHBIE  OKCHJBI»,
XUMHUYECKHE U MIOJIy4YEHUSI OKCUJIOB «KHUCIIOTHBIE OKCHJIBI».

CBOMCTBA JlabopaTopubie omnbiThl. 17. BsaumopeiictBue | Xapakmepusoéams ~ 00lMe  XUMHYECKHE  CBOWCTBa
(1 yac) okcuma kKampuus ¢ Bojgod. 18. [lomyTHeHue | coneoOpa3yrommx OKCHJIOB (KUCIIOTHBIX u

U3BECTKOBOI BOJEI

0oCHOBHBIX).Cocmasnsims ypaBHEHUS pEaKklUi C ydacTHeM
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OKCHIOB. Habnwooams U onucvléams PeakiMud ¢ Y4aCTHEM
OKCH/IOB C MOMOIIBIO PYCCKOrO (POTHOTO) s3bIKA MU S3bIKA
XUMUH.

Ilpo6ooums ~ OMBITHI, MOATBEPXKAAIONINEC XHUMUYCCKHE
CBOMCTBA OKCHIOB C COOJIOJCHHEM MPaBHJI TEXHHKH
0e30IMacHOCTH

44 OcHoBaHus, Ux OcHoBanusi, wux kinaccudukanus, HazBauus u | Cocmasnsims ypaBHEHUS peaklUii ¢ y4acTHEM OCHOBAHU.
Kiaccuukanus CBOMCTBA. B3anmopencraue c KUcaoTamy, | Habarooame n onucvleams peakiiuu ¢ y4acTUEM OCHOBaHMM
U XUMHYECKHe KHACIIOTHBIMH OKCHJAMH H COJSIMH. Pa3lioXKeHHe | ¢ IOMOIIBIO PYCCKOTO (POTHOIO) A3bIKA U SI3bIKA XUMHUH.
CBOMCTBA HEpAacTBOPUMBIX OCHOBaHMH. CnocoObl mnosydeHus | [[pogooums  ONBITHI, MOATBEPKAAOIINE XUMHUYECKHE
(1 gac) OCHOBAaHMH. CBOMCTBAa OCHOBaHHWM, C COOJIOJICHUEM TMPABHJI TEXHUKH
JlaboparopHble ONBbITHI. 19. Peakmus | 6e3omacHoctu
Heirpanusarun. 20. [Tonyuenue rumpokcuaa meau(ll)
U €ro B3auMojeicTBue ¢ kucinoroi. 21. Paznoxenue
rugpokcuaa meau(ll) npu HarpeBanun
45 Kucnorsl, nx Kucnotel, ux knaccuduxanus u HasBanus. OOmwme | Xapakmepuzosamsb 001IME€ XUMUYECKHUE CBOMCTBA KUCIIOT
Kiaccuukanus XUMHYECKHE CBOWcTBa KuUCIOT. B3saumopeiicrBue | Cocmasnsims ypaBHEHUS PEAaKIMH € Y4acTHEM KHCIOT.
U XUMHYECKHE KUCJIOT C MeTaulaMU. OIJEKTPOXUMHUYECKUN psa | Habniooams W onuceiéams PEaKIUM C y4aCTUEM KHCIOT
CBOICTBa HaNpsHKEHUH METauioB. B3anMoeHCcTBHE KHCIOT C | C MOMOIIBIO PYCCKOTO (POIHOTO) sI3bIKA H A3bIKA XHMHH.
(1 gac) OKCHUJIaMU MeTauioB. BzaummoneiictBue Kuciaotr c | Ilposooums  ONBITHL, TMOATBEPXKIAIOIIME XUMHYECKUE
OCHOBaHUSIMH  —  peakuus HeMTpanu3aluu. | CBOMCTBa KHCJIOT, C COOJIOJCHHEM MpPaBUI TEXHHUKH
B3aumopeiictBue kuciaor ¢ comsmu. [lomydenue | 6e3omacHOCTH
0ECKHUCIOPOAHBIX ¥ KHCIOPOJCOACPIKAIMX KUCIIOT.
JlaGopaTopublie omnbIThl. 22. Bi3ammojeiicTBue
KHCIIOT ¢ MeTaulaMu. 23. B3aumoneicTBue KUCIOT C
COJISIMU
46—47 | Conn, ux Comnu, ux KJaccuuKanus u CBOMCTBa. | PaznnuaTe NOHATHA «CPEOHHUE CONIM», «KHCIBIE COJIN»,
KJIacCuPpUKaIms PactBopuMocTh coisieii B Boje. B3anmmoaeicTBHE | «OCHOBHBIE COJIN.
U XUMHUYECKHE coJiel ¢ KHUCIIOTaMH U Ilenodyamu. BzammopeiicTBue | XapakTepru3oBaTh 00IMe XUMUYECKHE CBOWCTBA COJIEH.
CBOICTBA COJICH C MeTaulaMH, OCOOCHHOCTH JTHX peakiuid. | Cocmaenams ypaBHEHHS PEAKIMA C YyYacTHEM COJIeH.
(2 yaca) B3anmopnencTeue cosen ¢ ConsimMu. Habnwooams M onucviéams peaklmyi ¢ y4yacTHEM COJIeH ¢

JlaGoparopHble onbIThl. 24. (O3HaKOMJIEHUE C

MOMOIIBIO PYCCKOT0 (POHOTO) SI3bIKA U SI3bIKA XUMHH.
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KOJUIeKIIMen coneit. 25. BzammonelictBue cynbdata
meau(ll) ¢ xenezom. 26. B3aumoneiictBue coieil c
COJISIMHA

Ilposooumsv  ONBITHI, TOJATBEPKAAOIINE XUMHUUYCCKUE
CBOWMCTBA COJNEH, C COONIOJEHUEM TMPaBWI TEXHUKU
0€30I1aCHOCTH

48 I'enernueckas cBs3b | ['eHeTnueckue  psiapl  MeTalla W HeMeTaluvla. | Xapakmepu3o06amb MOHATUE «T€HETUYECKUH PA».
MEXIy kiaccamu | ['enetuyeckas CBSI3b MEXITY Kinaccamu | Munrocmpuposamso TeHETUYECKYIO CBSI3b MEXIY
HEOPTraHUYECKUX HEOPraHUYECKUX BEILECTB. BEIIECTBAMU: MPOCTOE BEIIECTBO — OKCHJ — THAPOKCHU]
COeTMHEHU I JlabopaTopHble onbIThl. 27. ['eHeTHYEeCKast CBA3b HA | — COJIb.
(1 gac) MIPUMEPE COCTUHEHUN MEIH 3anucvieams  ypaBHEHUS PEAKIUN, COOTBETCTBYIOIIMX
MOCTIEI0BATEIbHOCTH (uemouxe) peBpaIeHH
HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB
49 Ipaxmuueckas Pemenne »skcnepuMeHTalIbHBIX 3a1ad Mo Teme | Yuems oOpamarbes ¢ J1abopaTOpHBIM 000pyAOBaHUEM
paboma 1 «OCHOBHBIE KJIaCChl HEOPIAHUYECKUX COETUHEHHI» U HarpeBaTeNbHbIMU  NPUOOpPaMH B COOTBETCTBHH
(1 gac) C TIpaBUJIAMH TEXHUKU O€30MTaCHOCTH.
Pacno3naéams HeKOTOpbIE aHUOHBI U KATHOHBI.
Habniooams cBOWMCTBAa 3JEKTPOIUTOB U MPOUCXOSAIINX
C HAMM SIBJICHUM.
Habniooams w  onucvleams peakuuu C  y4acTUEM
ANEKTPOJIUTOB C MOMOIIBI PYCCKOro (POAHOro) si3bIKa
1 SI3bIKa XUMHH.
Dopmynuposampb BBIBOJBI 10 Pe3ylbTaTaM MPOBEIEHHOTO
JKCIIEPUMEHTA
50 O6o011ieHne 1 cucTeMaTu3alys 3HaHui 1o TeMe «OCHOBHBIE KJIacChl HEOpraHU4ecKux coenuHeHuin» (1 vac)
51 KonTponbHas padota no teme «OCHOBHBIE KJIacChl HEOPraHU4YecKuX coenuHeHui» (1 gac)
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Ilepuoauyeckuii 3aK0H U MepHOAMYECKasi cMcTeMa XuMu4eckux jieMenToB .M. MenaeseeBa. Ctpoenue atoma (9 4)

EcrecTBenHble EcrecTBeHHbIE CEeMEHCTBA XMMHUYECKHX JJIEMEHTOB: | OObsAcHAMb TMPU3HAKHU, TTO3BOJISIONINE O0BEIUHATD TPYIIIBI
52 ceMelcTBa HICJIOYHbIE M IIEJIOYHO3EMENbHBIE  METaJUIbl, | XUMUYECKHX 3JIEMEHTOB B €CTECTBEHHBIE CEMENCTBA.
XUMHYECKHUX raJIoreHbl, UHEPTHbIE (6maropozHbIe) raspl. | Packpvieams XUMUYECKUM CMBICI (3TUMOJIOTHIO) Ha3BaHUI
3JIEMEHTOB. AMDOTEpHOCTb. AmMdoTepHbie OKCH/IbI U | €CTECTBEHHBIX CEMENCTB.
AmpoTepHOCTD ruapokcuabl. KomiiekcHele cou. Apeymenmupoeams OTHOCUTEIIBHOCTh HA3BaHUSI «MHEPTHBIE
(1 gac) JlaboparopHble ONBITHI. 28. ITonyuenue | raspi».
aMmpOTEepHOT0 THIPOKCHAA U HuccienoBaHue ero | O0vsacHams, TOHATHE  «aM(OTEpHBIE  COCIUHEHHS.
CBONCTB Habniooams u onucviéams peakuud MEXIy BeleCTBAMHU
C MIOMOILIBIO PYCCKOTO (POAHOIO) SI3bIKA U SI3bIKA XUMUHU.
Xapaxmepuzoeamv  IBOUCTBEHHBIM XapakTep CBOWCTB
aM(pOTEPHBIX OKCHI0B U TUAPOKCUIIOB.
IIpo6ooums ONBITHI TO TOJYYEHHIO U IOJITBEPKACHUIO
XUMHYECKUX  CBOHCTB  aM@OTEpPHBIX  OKCUAOB U
THJIPOKCUAOB  C  COOJIOAEHHWEM  MpaBWJl  TEXHHUKH
0€30MacCHOCTH
53 OtkpsiTHE Otkpeitue J[. W. MeHnaeneeBblM nepuogudeckoro | Paziuuamo €CTECTBEHHYIO u UCKYCCTBEHHYIO
IIEPUOTUYECKOTO 3aKOHa M CO3JaHUE€ MM [EepUOJUYECKON CHCTEMBI | KJIacCU(PHUKAIUH.
3akoHa /1. U. XUMHUYECKHUX DJIEMEHTOB. Obvacuamb, TOYEMYNEPUOTUYECKUNH  3aKOH  OTHOCST
MenaeneeBbiM JemoncTpanuu.  Paznuunble  ¢opMbl  TaOJMI] | K €CTECTBEHHOM KiIacCU(PUKAIUH.
(1 gac) [IEPUOIUYECKON CUCTEMBI. MognenupoBanue | Mooerupoéams XUMHUECKHUE 3aKOHOMEPHOCTH, BBIJEISSA
nocTpoeHus  mnepuoanyeckoi cucrembl JI. . | cyliecTBeHHbIE XapaKTEPUCTUKH 0OBEKTA U MIPECTABIISIS UX
Menpeneena B MIPOCTPAHCTBEHHO-TpadUUECKOit W 3HAKOBO-
CUMBOJIMYECKOI hopme
54 OcHoBHbIE CBeJleHUsT | ATOMBI Kak (¢opMa CyIIECTBOBaHUS XUMHUYECKHX | OO0vACHAmMb, UYTO  TaKOe  «IIPOTOH»,  «HEUTPOHM,

O CTPOEHHMH aTOMOB
(1 gac)

aremMeHTOB. OCHOBHBIE CBEACHUS O CTPOSHHUU aTOMOB.
JlokazaTtenbcTBa  CIOXHOCTH  CTPOEHUSI  aTOMOB.
Oneiter Pesepdopna. [InanerapHas Moaenb cTpoeHUs
aToma.
Cocras
MaccoBoe

AaTOMHBIX
YHCJIIO0.

saep:  MPOTOHBI,
CoBpeMeHHOe

HEUTPOHBI.
OIpeieICHUE

«QIEKTPOH», «(XUMUYECKUH DIIEMEHT), «MAaCCOBOU YHCIION.
Onucvieamv ~ CTPOEHHME  fAApa  aTOMa  HCIOJB3YA
IIEPUOINYECKYI0O CHCTEMY XUMHUYECKHX 3yieMeHToB JI.U.
Menneneesa.

Ionyuame uHOGOpPMALMIO 10 XHUMHUH U3
UCTOYHUKOB, GHAIUZUPOBAMb €€

Ppa3INYHBIX
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HNOHATHA «XUMHYECKMM 3iIeMeHT». OTHOCUTENbHAs
aTOMHasi Macca. B3auMOCBs3b IOHATUH <«IIPOTOHY,
«HEWUTPOH», «KOTHOCUTEIIbHAS aTOMHAsl Macca.

JdemoHcTpanuu. Mozenu aTOMOB XUMHUYECKUX
JJIEMEHTOB

55 Crpoenue Muxkpomup. Dnextponbsl. CTpoeHue 3HepreTuueckux | QOwACHAmMbIOHATHE «3JIEKTPOHHBIN CII0i», WIn
AEKTPOHHBIX YPOBHEW aTOMOB XUMHUYECKHUX dieMeHTOB 1—20. | «9HEepreTHYecKuii ypOBEHbY.
000JI0YEeK aTOMOB [ToHsiTHE O 3aBEPIIEHHOM JIEKTPOHHOM CIIOE. Cocmaensams CXeMbl paclpelielieHusi 3JIEKTPOHOB 110
(1 gac) 3JICKTPOHHBIM CJIOSIM B DJIEKTPOHHOM 000JI0UYKe

56 [Iepnonnueckas H3otomsl. PusnuecKuit CMBICHI CHUMBOJHKH | Packpvieams (U3NYECKHI CMBICT TOPSIKOBOIO HOMeEpa
cucrema HEePUOIUYECKOM CHCTEMBI. CoBpeMeHHas | XUMUYECKOI'O 3JIEMEHTa, HOMepa Iiepuojia M Homepa
XUMHYECKHX (bopMyIHpOBKa NMEPUOJUYECKOT0 3aKoHa. V3MeHeHus | rpymmsl.
anemeHToB (.M. CBOWCTB QJIEMEHTOB B MEpHOAAax M TIpynmnax Kak | O0wsacHAmb 3aKOHOMEPHOCTH U3MEHEHUS] METANTNYECKUX U
Menneneena (GYHKIHMS CTPOCHHUS SIEKTPOHHBIX 000JI0UEK aTOMOB. | HEMETAJNIMYECKUX CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HX
(1 yac) COCIMHEHM B MIEPUOJAX U IPYIIax

57—58 | Xapakrepucruka XapakTepucTuka »dJEeMEHTa-MeTaula W JJIeMEHTa- | Xapakmepu306ams XUMUYECKHUE dJIEMEHTH 1—3 mepnoioB
JJIEMEHTA HEMETa/Ula 10 HX IIOJOKEHUI0 B IEPUOANYECKON | MO UX IOJIOKEHUIO B IEPUOJUYECKON CHCTEME XMMHYECKHUX
10 €rO0 MOJIOKEHUIO | cucTemMe XuMuueckux ajieMeHToB 1. 1. Menneneea. | anementoB /1. 1. Menpeneena.
B IIEPUOJNYECKON JlemoHcTpanuu. Mojenu aToMOB 3JIeMEHTOB 1—3 | Apeymenmuposams CBOWCTBA OKCHUAOB U TUIPOKCHJIOB
cucTeMe NepHOIOB METAJIJIOB U HEMETAJIJIOB MOCPE/ICTBOM YpaBHEHHM peakiuit
(2 yaca)

59 3HaueHue Coo0OmeHust  yyammuxcs O  OKM3HM, Hay4yHOH | Onpedensimb UCTOUYHUKH XUMUYECKON MH(DOPMAITUH.
MIEPUOTUYECKOTO u obuiectBeHHO nearenbHocTH .M. Menneneesa Ionyuams HeoOXonuMyr0 HUHGOPMAIUIO W3 PA3IUYHBIX
3aKOHA HCTOYHUKOB, aHanu3UpoBamy ee, oghopmname

Y NIEPUOTUYECKON
CUCTEMBI
XUMUYECKUX
2JIEMEHTOB

WHGOPMAIIMOHHBIA TIPOIYKT, 1pe3eHmosams €ro, eecmiu
HAy4YHYIO JUCKYCCHUIO, OMCMAU8ams CBOIO TOUYKY 3pPEHHS
WJIH KOppeKkmuposams e
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. . MenneneeBa
(1 gac)

60

Kontponbnas padota nmo teme «Ileproaudeckuii 3akoH u nepuoaudeckas cucrema J1. 1. MenneneeBa. Ctpoenue aromay (1 yac)

XumMnuyeckas cBsi3b. OKHCJIUTETbHO-BOCCTAHOBUTEIbHbIE peakuuu (8 4)

61

WNonnas xumuyeckas
CBsI3b
(1 gac)

HNonnas xumuueckas cBsizb. MoHBI, 0Opa3oBaHHBIE
aTOMaMHd  METalIoB U HeMeTawioB.  CXeMsl
o0pa3oBaHUsl MOHHOW  CBA3M  JUIsI  OMHApHBIX
coenHeHU. VOHHasg Kpucraummuyeckas pemeéTrka u
¢u3nyeckue CBOMCTBAa BEUIECTB C O3TUM THIIOM
pemérku. Ilonstne o  GopMyIbHOH  eaMHUIE
BELIECCTBA.

JNemoncrpanuu. BungeodparmMeHTsl ©  chaiusl
«MonHnas xumuueckas cBs3b». Koulekuus BemecTs ¢
MOHHOM XHMMHYECKOW CBs3bl0. MoJenu HOHHBIX
KPUCTAJUIMYECKUX PELIETOK

ObvscHamb, 4TO TaKOE UOHHAS CBSA3b, HOHBI.
Xapakmepuzoeams MEXaHU3M 00pa30BaHMs HOHHOM CBS3H.
Cocmasnsims cxeMbl 00pa30BaHUs HOHHOMN CBSI3H.
Hcnonvszoeams 3HaKOBOE MOJIEIINPOBAHHUE.
Onpedenams TUN XUMHYECKOM CBSI3U  TIO
BELIECTBA.

IIpusooums ipuMephI BEIIECTB C HOHHOM CBA3BIO.
Ycemanasnueams TPUUMHHO-CIEICTBEHHBIE CBSI3U MEXIY
COCTaBOM BEILECTBA M BHJIOM XHMHUYECKOW CBSI3H, MEXKIY
HWOHHOM CBSI3bI0 U KPUCTAJUIMUYECKUM CTPOCHUEM BEIIIECTBA,
MEXAY KPUCTANIMYECKUM CTPOEHUEM BEIIECTBA M €ro
(bU3NYECKUMU CBOWCTBAMH

dbopmyie

62

KoBanentHasa
XUMHYECKas CBA3b
(1 gac)

XHUMUYECKas  CBS3b.
bopMyIbI.

ONEeKTPOHHBIE
BasnieHTHOCTSD.
HEMOJIIPHAS CBSI3b. CxeMb1
o0pa3oBaHUsl KOBAJEHTHOW CBA3M B OMHApHBIX
COEIMHEHUSX. MonexynspHas Y aTOMHas
KPUCTAJIMYECKHE PEIIETKH, U CBOMCTBA BEIIECTB C
JTUM THUIIOM PEIIETOK.

KoBaneuTtHas

U CTPYKTYPHBIE
KoBaneuTtHas

JemoncTpanuu. Buneodparmentsl u  criaiinbl
«KoBanmenTHass xumuueckas CBsA3b». Kosmekuus
BEIIECTB MOJIEKYJIIDHOTO U aTOMHOTO CTpPOEHHS.
Mopnenn MOJIEKYJIIPHBIX u aTOMHBIX

KPUCTAJUIMYECKUX PELIETOK

O0bACHAMBIOHSTHS «KOBAJICHTHAS CBA3bY, «BAJIEHTHOCTDY.
Cocmasnsams cxembl 00pa30BaHMsI KOBAJIEHTHON
HETIOJISIPHON XUMUYECKOH CBS3H.

Hcnonvzoeams 3HaAKOBOE MOJIETTUPOBAHUE.

Onpedensamp TAN XUMUYECKOH CBSI3U 110 opMyIie
BEIICCTBA.

IIpusooums npuUMepPHI BELECTB C KOBAJIEHTHOM CBA3BIO.
Ycmanasnueams TpUYMHHO-CIIEICTBCHHBIE CBS3U MEXIY
COCTAaBOM BEIIECTBA U BUIOM XUMHUUYECKOU CBSI3U, MEXKIY
KOBAJICHTHOM CBSI3bI0 M KPUCTAUIMYECKUM CTPOCHUEM
BEILECTBA, MEKAY KPUCTALUINYECKUM CTPOCHUEM BELIECTBA
U ero GU3NYEeCKUMHU CBOWCTBaMU
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63 KoBasienTHas DJIEKTPOOTPUIIATETLHOCTD. Psif O0bsicHAMBNIOHATASL  «KOBAJICHTHAs TOJSIPHASL  CBSI3bY,
HEToJIsIpHast AIIEKTPOOTpHUIIATETILHOCTH. KOBaJIGHTHAS HEMOMSPHAS | «AJIEKTPOOTPHUIIATEILHOCTEY, «BO3TOHKAY, WIH
U TIOJISIpHAsT U TOJIIpHAst XUMUYecKast CBsi3b. Jumoib. Cxembl «CcyOmMManus.

XUMHUYECKAs CBS3b 00pa3oBaHUS KOBAJICHTHOU MOJIIPHOU CBSI3U Cocmasnams cxemMbl 00pa30BaHUSI KOBAJICHTHOH MOISAPHON
(1 yac) B OMHApHBIX cOeqUHEHHIX. MonekynspHas u XUMHUYECKOH CBSI3H.
ATOMHASKPUCTAIUTNIECCKUE PEIIETKH, U CBOMCTBA Hcnonv306ams 3HAKOBOE MOJICTTUPOBAHUE.
BEIIIECTB C THM THUIIOM PEIIETOK. Xapakmepuzoéamvb MeXaHH3M O0pa30BaHUS IOJISPHOM
JeMoHcTpanuu. Moieinr MOJISKYJSIPHBIX M aTOMHBIX | KOBAJICHTHOM CBSI3H.
KPUCTAITMYECKHUX PEIIETOK Onpedenams TUN XUMHYECKOM CBSI3U 1O  opmyne
BEIIIECTBA.
Ilpu6ooums TpuMeEpbl BEIIECTB ¢ KOBAICHTHOW MOJSIPHON
CBSI3BIO.
Ycemanasnueamb TPUUUHHO-CIIEICTBEHHBIE CBSI3H MEXITY
COCTaBOM BEIIECTBAa U BHJIOM XHMHYECKOH CBS3H, MEKIY
KOBAJCHTHOM CBSI3bI0 U KPUCTANIMYECKUM CTPOCHUEM
BEIIECTBA, MEKIY KPHCTAUIMYECKUM CTPOSHUEM BEIECTBA
U ero PU3NYECKIMH CBOWCTBAMHU.
Cocmaenams  popMysbl  OMHAPHBIX  COEAMHEHUN  TI0
BaJCHTHOCTH M HAXOOUMb BAJEHTHOCTU OJIIEMEHTOB IO
dhopmyne OMHAPHOTO COEAMHEHUSI.
Hcnonvszoeams MaTepuanbHOE MOJICITUPOBAHHE
64 MeTtammdeckas Meranmudeckass XUMHYECKast CBSI3b M MeTaiutnueckas | QOwsacHAMb, 9TO TAKOE METAJUTNIECKAs CBA3b.

XUMHUYECKas CBSI3b
(1 gac)

KpucTaJiiMueckass pemeérka. CBOHCTBa BEIIECTB C
STUM THUIIOM PEemEéTKU. EnunHas mpupoga XUMHYECKHX
CBS3EH.

JemoncTpanuu.BugeodparMeHTsl U Ciai bl
«Metannuyeckas XuMuueckast cBsizby». Komnekuus
«MeTasl U CIUIaBbI».

JlabopaTropHble onbIThI. 29. M3roToBieHne Moaeu,
WJUTFOCTPHUPYIOIEH 0COOCHHOCTH METaTMUECKOM
CBS3U

Cocmaenams ~ cxeMbl ~ O0pa30BaHUS  METAJUIMYECKOH
XUMHUYECKON CBS3U.

Hcnonvszoeams 3HaKOBOE MOJEIINPOBAHHUE.
Xapaxmepuzoeambo MEXaHHU3M o0Opa3oBaHUs
METAJIJINYECKON CBS3H.

Onpedenams TUN XUMHYECKOM CBSI3U 1O  (opmyse

BELIECTBA.
Ilpusooumsv puMeEpHI BEIIECTB C METATITUICCKOM CBS3BIO.

Ycmanasnueamb TPUUMHHO-CIENCTBEHHBIE CBSI3M MEXKIY
COCTaBOM BEUIECTBA U BHJIOM XHMHYECKOH CBSI3HM, MEXKAY
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METAJNIMYSCKON CBSA3BIO H KpUCTAINIMYECKUM CTPOCHUEM
BCIICCTBA, MCKAY KPUCTAINIMYCCKUM CTPOCHHUCM BCUICCTBA
H €ro (1)I/I3I/I‘ICCKI/IMI/I CBOMCTBaMH.

Hcnonvzosamos MaTepraJIbHOC MOACIIUPOBAHNC

65 Crenens okucnenus: | Crenens okucienus. CpaBHEHUE cTeleHU OKUCIEHUs | O0bsacHAmMb MOHATHUSA «CTEIEHb OKHUCJICHUS,
(1 yac) 1 BaJICHTHOCTH. [IpaBuna  pacuéra  CTENEHEW | «BAJICHTHOCTHY.
OKHUCJICHUA 10 POopMyIaM XUMUYECKUX COeTUHEHUN Cocmasnsams (HOpMyIibl OMHAPHBIX COEIMHEHUI Ha OCHOBE
oOuiero crnoco0a UX Ha3BaHUM.
Cpaenusamuv 6anreHmHOCMb U CTEIIEHb OKUCIICHHUS.
Paccuumvieams ~ cTenieHM  OKHUCIEHHST 1O  (opMyinaMm
XUMUYECKHUX COCTMHEHUIN
66 OxucanTENbHO- OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH. ObvscHamb TOHATUS «OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
BOCCTAaHOBUTENbHbIE | ONpeneiacHue CTENEHEH OKHUCIEHUS  DJIEMEHTOB, | PEaKLUW», «OKHCIIUTEIIbY, «BOCCTaHOBUTEIbY,
peakuuu o0pa3ylomux BelIecTBa pPa3HbIX KiaccoB. Peakimu | «OKUCIEHHE», KBOCCTAHOBJICHUE.
(1 gyac) MOHHOTO oOMeHa u OKHMCIHUTENbHO- | KnaccuguyuposampXxuMu4eckie peakuuid MO MpPU3HAKY
BOCCTaHOBUTEJIbHbBIE peaxkuuu. OxucnauTens | U3MEHEHUS CTETIEHEN OKUCIEHUS JIEMEHTOB.
U BoccTaHOBUTENb. OKHUCIEHME U BOCCTaHOBIEHHE. | Onpedensimb OKUCIUTENb W BOCCTAHOBUTENb, IPOLECCHI
CocraBnenue YPaBHEHHU OKHCJIUTENIBHO- | OKHCIIEHUSI U BOCCTAaHOBJICHUSI.
BOCCTAHOBUTENIBHBIX PEAKLUN METOJOM dJIEKTPOHHOTO | Mcnonv306ams 3HAKOBOE MOACINPOBAHNE
OanaHca
JAeMoHcTpanuu. B3auMoaeicTBue LHMHKAa C CEpoW,
consiHoiM kucioroi, xmopunom wmeau(ll). T'openue
MAar"us. Bzaumoneiicteue XJIOPHOU
Y CEpOBOJOPOTHON BOJIBI
67 OO6oOmenne M cucteMatusanus 3HaHui 1o TemaMm «llepuoguueckuil 3aKOH M TMEPHOJMYECKAasi CHUCTEMa XMMHUYECKHX 3JEMEHTOB
. . MenneneeBa. CtpoeHne aToMa» U «XUMU4YeCKas CBsA3b. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuun» (1 yac)
68 Koumponvnas paboma no temam «lleprnoaudeckuii 3akoH U nepuoanyeckas cucteMa xumuueckux anemenToB J[.U. Menneneea. CtpoeHue

aToMay U «XuMuyeckas cBsizb. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuny (1 yac)
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(2 4 B HEAEIMIO, BCeTO 68, M3 HUX 2 4 — pe3epBHOE BpeMs)

I;;rlfg Tema ypoka OcHoBHoOe cogepkaHue XapakTepucTHKA OCHOBHBIX BH/I0B AesITe1LHOCTH
u/n ypokKa y4yammxcs (Ha ypoBHe y4eOHbIX JeicTBHIl)
IloBTOpeHue u 06001IeHHe CBeleHUIT 0 Kypcy 8 kiaacca. Xumu4yeckue peakuuu (5 4)
1 Knaccudukanus bunapusie coenunenusi. Oxkcuapl coieoOpasyromue | Xapakmepuzogams OKCHUIBI, TUIPOKCUIBI (OCHOBaHMS,
HEOpPraHUYECKUX U HecoleoOpaszyromue. [ 'MAPOKCHIBI: OCHOBaHHUSA, | aM(POTEpHBIC T'HJIPOKCH/IBI, KHCIIOPOJICO/IEPIKALIIE
BEIIECTB U UX ampoTepHble TUIAPOKCUIBI, KHCIOPOACOAEpKAIIUE | KUCIOTHI) U COJIM MO TUIaHy: COCTaB, clocoObl 00pa3oBaHuUs
HOMEHKJIaTypa KHCIIOTBHI. Cpennue, KHCIIBIE, OCHOBHBIE, | Ha3BaHMIl, XapaKTepHbIE CBOMCTBA U MOJIyUYEHUE.
(1 gac) KOMIUJIEKCHBIE COJIH. Knaccuguyuposams oxcuapl, TUAPOKCUABI (OCHOBAHUSA,
JemoncTpanun. O3HAaKOMJIEHHE C KOJUIEKIMSIMH | aMpOTEpHbIE TUAPOKCHUIBI, KHCIIOPOJICO/IEpIKaLIe
METAJUIOB M HeMeTauloB. O3HaKkOMJIEHME C | KUCJIOTHI) U COJIM MO PA3TUYHBIM IPU3HAKAM.
KOJUIEKIIUSIMA OKCHUJIOB, KMCIIOT U COJIel Vmemsv  TIOATBEpKIATh  XapaKTEPHCTUKY  OTICIBHBIX
NpEeJCTaBUTENIE  KJIacCOB  HEOPTaHMYECKUX  BEIIECTB
YpaBHEHHUSIMHA COOTBETCTBYIOIINX PEAKIINH.
Packpvieamb TeHETHYECKYIO CBsI3b  MEXIY KIAcCaMH
HEOPraHWYECKUX COCTMHEHUN
2—3 Knaccudukanus OO6o061ieHrne cBeleHUH O XUMHUYECKUX peakiusiX. | O0biacHAmMb TOHIATHS «XUMHUYECKas PEaKIHUsLy, «peakluu

XUMHYECKUX PEaAKIUN
10 Pa3TUYHBIM
OCHOBaHUSIM

(2 yaca)

Knaccudukanms XUMHUYECKUX peakuui o
pa3IM4YHBIM OCHOBAaHMUSAM: IO COCTaBY M YMCIY
pearupyomux W oOpa3yIoImUXCs BEIIECTB, 0
TerioBoMy 3¢ (}EKTy, MO arperaTHoMy COCTOSHUIO
pearupyromux BeIeCcTB, IO OOpaTUMOCTH, IO
M3MEHEHMIO CTEIEHEW OKHCICHUS DIIEMEHTOB, IIO
HCTOJIb30BAHHIO KaTaau3aTropa.

JlabopaTopubie onbIThl. 1. B3saumopeiicTBue

COEJMHEHUS», «PEAKIMH Pa3I0KEHUN», «PEaKIU OOMEHay,
«pEaKIMM  3aMEIICHUs», «PEeaKIMH HeHTpaluzalumy,
«OK30TEpPMHUYECKUE peaxkumn», «QHJIOTEPMHUUYECKHE
peakuuu»,  «oOpaTuMble  peakuuu», «HeoOpaTHMBbIe
PEAKIMHY», «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKINN,
«TOMOTEHHBIE  pEaKLUW», «TE€TEPOrCHHBIE  PEAKIUMY,
«KATaIUTUYECKHE peakuuny, «HEKaTaJTUTHYECKHe
PEaKIMN», «TEIIOBON APHEKT XUMHUUECKON PeaKIIUm.

aMMuUaka ®W  xJjopoBogopona. 2.  Peakuwms | Kraccugpuyuposams XUMHUECKUE PEAKIIUU TIO Pa3JIMYHBIM
HedTpanu3anuu. 3.  HaOmrogeHwe — TEMJIOBOTO | OCHOBAHHSIM.
s dexTa peakuuun HEWTpaIN3alnu. 4. | Onpedenamv OKUCIUTENb M BOCCTAHOBHUTEb, MPOIECCHI
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B3aumopeiicTBre CepHOMl KHUCIOTBI C OKCHJIOM
menu(ll). 5. Pasnoxxkenuwe mnepokcuaa BoJOpoja C
TTOMOIIIbIO KaTajla3bl KapTodes

OKHUCJICHUS U BOCCTAHOBJICHHUS.
Habnwooams v onucvieams peakiui MEXy BEUIECTBAMH C
MIOMOIIBIO PYCCKOT0 (POJIHOTO) A3BIKA U S3bIKA XUMHH

ITonsTHE O CKOpOCTH
XUMHYECKON PEaKIIHH.
Karamn3s

(2 yaca)

[lonaTHe O CKOPOCTM XMMHYECKOM pEaKkLuu.
@DaxTopel, BIMAIIIAE HAa CKOPOCTh XUMHYECKHX

peaKnmii: TpUpOJa pEearupyroIluX BEIIECTB, HX
KOHIIEHTpaLus, TeMIeparypa, IUIOIIAb
COIPUKOCHOBEHHUS, HAJINYHe KaTaJm3aropa.
Karanus.

JleMoHCcTpanum. 3aBUCUMOCTh CKOpPOCTH

XUMHUYECKOH pPEaKUuu OT IPUPOAbI pearupyrommx
BELIECTB. 3aBUCHUMOCTb CKOPOCTH XUMHYECKOMU
peaKkMy OT KOHLEHTPAIMU PEarupyroLIuX BELECTB.
3aBUCUMOCTh CKOPOCTHM XHMHUYECKOM peakIuud OT
IJIOLIA/IA CONIPUKOCHOBEHUSI pEAarnpyoluX BEIIECTB
(«xkumsimui  cioi»).  3aBUCUMOCTb  CKOPOCTH
XUMHMUYECKOM PEaKIUM OT TEeMIEpaTypel pearu-
PYIOIINX BEIIECTB.

JlaGopaTopHble ONbITHI. 6. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKIUH OT MPHUPOJbI PEarupyroIInx
BELIECTB Ha IPHUMEPE B3aMMOJIEIHCTBUS DPACTBOPOB
THOoCyldbGaTa  HaTpus U xjopujma  Oapus,
THOCyNb(paTa HATpUs U COJIHOM KHCIOTHL 7.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOH pEaKIUH OT
IIPUPOABI METAUIOB IPU HUX B3aUMOJEHCTBHUU C
COJITHOM KHCIOTOM. &. 3aBHCHUMOCTb CKOpPOCTH
XUMHUYECKON pEaKIUM OT MPUPOJBI KHUCIOT IpHU
B3aUMOJCHCTBUN HUX C XKeJle30M. 9. 3aBUCUMOCThb
CKOPOCTH XHMHYECKOW pEaKkUHUHd OT TEMIIEpPaTYpBHl.
10.

3aBUCUMOCTb CKOPOCTHM XMMHMUYECKOH PEAKIUH OT
KOHIEHTpAlMK  pearupyrommx  BemecTtB.  11.

Ob6vsacHamb, 4TO TAKOE «CKOPOCTh XUMUYECKON PEaKIHm.
Apeymenmuposams BbIOOp eAMHUIL U3MepeHus V.
Yemanasnueams npuYMHHO-CIIEICTBEHHBIE CBA3H BIIHUSHUSA
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKHX PEAKITHIA.
Habniooams n onucvieams peakliui MEXAY BELIECTBAMU C
MOMOIIIBIO PYCCKOTO (POJIHOTO) A3BIKA U A3bIKA XUMHH
IIpo6ooums  ONBITHI, TOATBEP)KIAIOLINE  3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU PEAKIMH OT pa3IUYHbIX (PaKTOPOB
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3aBUCHMOCTh CKOPOCTH XHWMHUYECKOW pEaKIuu OT
IUIOILA I COMPUKOCHOBEHHUS pearupyrommux
BemecTB. 12. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOMN
peaKIy OT HAJTUYHS KaTalu3aTopa

XuMnueckue peakunu B pacrpopax (10 u)

DIEeKTPOTUTHIECKAST
JUCCOTIHAIINS
(1 uac)

[TonsaTHe 00 3IEKTPOIUTUYCCKON JUCCOIUAIINH.
DONEeKTPOJIUTHl W HEIIEKTPOJIUTHL.  MexaHu3M
JMCCOIMAIUN  JJICKTPOJUTOB  C  Pa3IMYHBIM
xapaktepoM cBsi3u. CTeneHb AJIEKTPOIUTUICCKON
nucconuanui. CHIIbHBIE U c1a0ble SEKTPOIUTHI.
Jemoncrpanun. lcnpiTanue BemecTB W UX
pPacTBOPOB HA AIIEKTPOIIPOBOTHOCTh
JlabopaTopublii onbIT. 13.J[ucconmanus cnadbIx
AJIEKTPOJIUTOB HA MIPUMEPE YKCYCHON KUCIIOTHI

Xapakmepuzosamuv HOHATHS «QJIEKTPOIUTHYECKAs
JUCCOLIMALIUSAY, «IJIEKTPOIIUTHI», «HEIJEKTPOIUTHIY.
Ycemanaenueams TNpPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY
IPUPO/I0H SJEKTPOIUTA U CTETIEHBIO €0 TUCCOLUAIUY.
Ycemanaenueams TPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY
TUIIOM XMMHYECKOM CBSI3U B DJIEKTPOJIUTE U MEXaHU3MOM
ero JUCCoLalun




40

7 OcHOBHBIE OCHOBHBIE TIOJIOKEHHUS TECOPUHU DIICKTPOIUTHIECCKON | Xapakmepuzoeams TOHATUS «CTENEHb JUCCOLUALNN,
MOJIOKEHUS TEOPUU mucconanuu.  Knaccudukamuss HMOHOB H  MX | «CWIBHBIE — DJIEKTPOJUTBI»,  «CHa0ble  DIEKTPOIUTHIY,
AIEKTPOJIUTUYECKON cBoiicTBa.KHCIIOTBI, OCHOBaHHMSI W COJIM Kak | «KKaTHOHBI»,  «AHHUOHBI»,  «KUCIOTBI»,  «OCHOBAHUSY,
mucconmaruu (TOJ]) | anexrponutsl. X knaccudukanus u auccormanus. | «comm».Cocmasnisams — ypaBHEHHS — DJICKTPOIMTUYCCKOU

(1 uac) JdemoncTpanmu. 3aBHCHMOCTD | IUCCOIUAIINA KUCIIOT, OCHOBAaHUH M COJICH.
3JEKTPONPOBOAHOCTA  YKCYCHOM  KHCIOTHl  OT | Mantocmpuposams TPUMEPAMH  OCHOBHBIE — TOJIOKEHUS
KOHIICHTpaluu. J[BM)KEHHE OKpAIIEHHBIX HWOHOB B | TEOPHUH DJCKTPOJUTHYECKON JUCCOIMAIIH.
AIEKTPUUYECKOM T10JIE Paznuuams  KOMIIOHEHTBI  JI0Ka3aTENbCTB  (TE3UCOB,
apryMeHTOB M ()OPMBI JOKA3aTEIbCTBA)

8—9 | Xumuueckue OO0mme XMMUYECKHE CBOMCTBA KHUCJIOT: U3MEHEHHE | Xapakmepuzoeamsb OOIINE XUMUYECKHE CBOWCTBA KUCIOT C
CBOMCTBA KHCJIOT KaK | OKPAaCKM  MHAUKATOPOB,  B3aUMOJCICTBHE  C | MO3ULMUH TEOPUU ANEKTPOIUTUUECKON AUCCOLUALINH.
AJIEKTPOJIUTOB MeTaJUIaMH, OKCUJaMHU U TUAPOKCUAAMHU MeTauioB u | Cocmasnams MOJCKYISIPHbIE, TOJHBIE W COKpAIIEHHbBIS
(2 yaca) consiMu. MonekyisipHble U HOHHBbIC (TIOJIHBIE U | HOHHBIC ypaBHEHUS PEaKIMii C y4aCTHEM KHCIIOT.

COKpAaII€HHBIC) YPaBHEHUS PEAKIUid. XUMHUYCCKUN
CMBICII ~ COKpalI€HHBIX  ypaBHEHUH.  YCIIOBHUSA
MPOTEKAHUs PEAKIUN MEXIYy JIIEKTPOJIUTAMU [0
KOHIIA. Psi1 aKTUBHOCTH METAILIOB.

JlaGoparopHble omnbIThbl. 14.M3MeHeHHE OKpacku
WHJIMKATOpOB B KHCIOTHOW cpene. 15. Peakums
HEWTpalnu3alud pacTBOpa WIENOYH Pa3IUYHBIMU
kucnoramu. 16. [Tomyuenue runpokcuna meau(ll) u
€ro B3aUMOJICHCTBHE C Pa3IMYHBIMU KHCJIOTaMu. 17.
B3anMomelicTBUE CHJIBHBIX KHCJIOT C OKCHIOM
meau(ll). 18—20. BsaumopelcTBHE KHCIOT C

Apeymenmupoeéams BO3MOKHOCTb INPOTEKAHUSI PEaKLUN C
y4acTHeM KHCIOT Ha OCHOBe mpaBuia bepromne u psga
AKTUBHOCTH METAJIJIOB.

IIpogooums  ONBITHI, TMOATBEPKAAIOIINE XUMHUYECKHE
CBOMCTBA KHCIIOT, C COOJIIOJICHHEM TIPaBWJI TEXHHUKHU
0€30IMacHOCTH.

Habnwooams 1 onuceiéams peakiiy ¢ y4acTHEM KUCIOT
C TTIOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUHU
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MeTaJlIaMHU. 21. KauectBeHHas peakuus Ha
kapOoHaT-uoH. 22. [lonydyeHue cTynHd KpEMHHEBOU
KuCaoThl. 23. KauecTBeHHass peakius Ha XJIOPHU-
WIN CYTb(aT-HOHBI

10 XuMuyeckue O6mmue XUMHYECKHE CBOIiCTBa menoueit: | Cocmasnsams MOJEKYJSIPHbIE, TOJHBIE U COKpall€HHBIE
CBOWCTBA OCHOBAaHMI | B3aUMOJECHCTBUE c KHCIIOTaMHU, OKCHJIAMH | HOHHBIE YPABHEHUSI PEAKLIHI C y4aCTUEM OCHOBAHHIA.
KaK 2JIEKTPOJIUTOB HEMeTaIlJIoB, coyiaMu. OOIIMe XUMUYECKHE CBOUCTBA | ApeyMeHmuposams BO3MOXKHOCTb MPOTEKAaHUS PEAKIHi ¢
(1 gac) HEpPAaCTBOPUMBIX OCHOBAaHMI: B3aMMOJAECHCTBHE C | y4aCTMEM OCHOBAHMM Ha OCHOBE IpaBuia beprosie.
KHCIIOTaMHU, Pa3JIOKEHHE MTPU HarPEBAHUU. IIpo6ooums  ONBITHI, TMOATBEPKAAIOIINE XUMHUYECKHE
JlaGopaTopHble omnbIThL. 24./3MeHEHHME OKpPACKH | CBOWCTBA OCHOBAHMM, C COOJIOJICHMEM IPaBUIl TEXHUKU
WHUKATOPOB B HIeTOYHOM cpene. 25. | 6e30MacHOCTH.
B3aumopeiicTBue 1mienodyel ¢ yriaekuciabiM Ta3oM. | Habrniodams M onucviéams peaklUuu C y4aCTHEM KHUCIOT C
26. KauecTBeHHas peakiisi Ha KaTHOH aMMOHHUS. | IIOMOIIBIO PYCCKOTO (POJHOrO) SI3bIKA U SI3bIKA XUMUU
27—28. Tomyuenne runpokcuga meau(ll) m ero
pasnoKeHue
11 XUMUYECKUE OO6mre XUMUYECKHE CBOMCTBA CPETHUX COJICH: Xapaxkmepuzosams 0O0IIME XWUMHUUYECKHE CBOMCTBA COJIEH C
CBOMCTBA COJIEN KaKk B3aMMOJEICTBUE C KMCIOTAMH, IIEJI0YaMH, COJIAIMA | TTO3ULUN TEOPUH IEKTPOIUTUYECKON TUCCOLUALINN.
ANEKTPOJIUTOB u MeTajuiaMu. B3aumoaencTBue KUcibIx coyiet co Cocmasnsams MONEKYJISpHBIE, IOJHBIE U COKpAIIEHHbIE
(1 gyac) LEJI0YaMHU. WOHHBIC YPABHEHU PEaKLUil C y4aCTUEM COJIEH.
JlabopaTopuble  ombIThbl.  29.B3aumopeiictBue | Apeymenmuposams BO3MOXKHOCTH TPOTEKAHUS PEAKIIUMA
kapbonaroB ¢  kucnoramu. 30. Ilomydenue | ¢ yuacTuem cojeil Ha ocHOBe npaBuia beprosne.
ruapokcuaa xkenesa(lll). 31. BzammoneiictBue | [Ipogooums  ONBITHI, TMOATBEPXKIAOIIHNE XUMHYECKHE
xKenesza ¢ pactBopoM cyibdata meau(Il) CBOIiCTBa coned, ¢ COONIOACHHEM TIPaBHJI TEXHUKH
0€301acHOCTH.
Habniwooams u onucviéams peaklMu € ydacTUEM CoOJied
C TTIOMOIIIBIO PYCCKOTO (POJTHOTO) SI3BIKA M SI3bIKA XUMUH
12 [Tonsatue o ruaponuze | ['maponu3 kak oOMEHHOe B3auMoJeicTBUE coniell ¢ | Yemanasénueams 3aBUCHUMOCTb MEXAY COCTaBOM COJIM H

coneit
(1 gac)

BOJIOM. ['MApoOnu3 colM CHIBHOTO OCHOBaHUS U
cnaboit  kuchotel. [maponmus  comu  cnmaboro
OCHOBaHMSI M CWJIBHOW KHUCJIOTBL. BogopoaHbii
nokasarenb (PH).

Jemoncrpanmnu. OnpegeseHue xapakrepa Cpeibl B

XapakTepoMm e€ TUApoIun3a.

Ananuzuposams  Cpefly pacTBOpa COJH C
WHIUKAaTOPOB.

IIpocno3uposams TUII TUAPOIU3A COJIU HA OCHOBE aHAIU3a
e€ hopMyIIBI

IMIOMOIIBIO
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pacTBopax cojeu

13 Ipaxmuueckas CBoiicTBa KHCIIOT, OCHOBaHH, OKCHIOB U cojieil B | Ymems oOpamarscss ¢ J1abopaTOpHBIM 000pyIOBaHUEM
paboma [. PeimieHue | CBeTE TEOPHH DJICKTPOIUTUYECKOW JUCCOLMALMYU | U HATPEBATEIILHBIMU ~ NpPUOOpaMH B COOTBETCTBHH
SKCIIEPUMEHTAJbHBIX | U MPEACTaBICHUIN 00 OKHUCIIUTENBHO- | C MPaBUJIaMHU TEXHUKU O€30MaCHOCTH.
3amaq 1o TE€ME | BOCCTAHOBUTEJIbHBIX PEAKIIHIX Habniooams cBOWCTBA 3JIEKTPOIUTOB.
«DIeKTpoIUTHYECKas Habniooams wu  onucvléams peakuum ¢ y4acTHEM
JTCCOITHAITAS) AJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIU
(1 gac) POJIHOTO) SA3BIKA U S3bIKA XUMHH.

@opmynruposamb BBIBOJBI 10 pe3yJibTaTaM MPOBEAEHHOTO
HKCIIEPUMEHTA
14 O06001eHre U CUCTEMAaTU3aIMs 3HAHUI 110 TeMe «XHUMHUYECKHE PEaKIIUK B paCTBOPax 3IeKTpoauToBy (1 4ac)
15 Konmponvnas paboma I o Teme «XMMHYECKUE PEAKIIMN B PACTBOPAX JIEKTPOJIUTOB» (1 yac)
HemeTtasibl 1 ux coequHeHus (25 4)
16 Oo6mas CtpoeHue aTOMOB HEMETAUIOB U UX TOJIOkKEHUE B | OObACHAMb, UTO TAKOE HEMETAILIHI.
XapaKTepUCTHKA MePUOINIECKON CUCTEME. Psan | Xapaxmepuzosames XuMHuecKre 3I€MEHThl — HEMETAILTBI U
HEMETAaJJIOB AIEKTPOOTPHUIIATEIIHHOCTH. Kpucrammdeckue | crpoeHne, (U3NYECKHEe W XUMUYECKHE CBOWCTBA MPOCTHIX
(1 yac) pPEmIETKH HEMETAIJIOB — TPOCTBIX  BEIIECTB. | BEIIECTB — HEMETAIIJIOB.
®dusnueckue  cBoWictBa  HeMerawioB.  O6mwme | Ob6viacHames 3aBUCUMOCTh OKHUCITUTEIHHO-
XUMHUYECKHE CBOWCTBA HEMETAIIJIOB: OKUCIUTENbHBIE | BOCCTAHOBUTEIBHBIX ~ CBOWCTB (WM mpedcKazwléams
Y BOCCTAaHOBUTEIIbHEIE. CBOICTBA) DJIEMEHTOB-HEMETA/NIOB OT WX IIOJIOKCHUS B
Hdemoncrpanun. Komnekius HemeTtauioB. Mojenu | MepuoOAUYECKO ~ CHUCTeME  XMMHUYECKHUX  DIIEMEHTOB
KPHUCTAJUTMYECKUX PEIIETOK HeMeTaJuIoB: aToMHble U | JI. 1. MeHneneena.
MoJeKysipHble. O30HATOp U MPHUHIIUIIBI €70 paboThL. | Yemanagiugamv TPUYUHHO-CIEICTBEHHBIC CBSI3U MEXIY
I'opeHre MPOCTHIX BEMIECTB — HEMETAIOB: CEPhI, | CTPDOGHHEM  aTOMa,  XUMHYECKOW  CBS3BIO,  THUIIOM
docdopa, TpeBeCHOTO yTIIst KPUCTANTMYECKON PEeIIETKY HEMETAlJIa i €T0 COSAMHEHUN 1
(U3HYECKUMH CBOWCTBAMH JIaHHOTO HEMeTalla M ero
COEIMHEHU M.
/Jloka3b16ambOTHOCUTENIBHOCTh ~ TIOHATUH ~ «METall» U
CHEMETaJLII»

17 O6mas lajorens, cTpoeHME HX aTOMOB W MOJEKYN. | Xapakmepuzosams CTpOCHHE, (QU3HUYECKUE M XUMHYECCKHE

XapaKTePUCTHKA du3ndyeckue W XUMHYECKHE CBOWCTBA TaJIOTEHOB. | CBOIMCTBA, MOJNyYeHHWE M MPHMEHEHHE TaJOreHOB B IUIaHE

ynemMeHToB VIIA-

3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB TaJIOTEHOB B

00111er0, 0COOCHHOT0 U €IMHUYHOTO.




43

TPYIITBI — TaJIOreHOB
(1 gac)

3aBUCUMOCTH OT UX IOJIOKEHUS B NEPUOANYECKOMN
cucreMme. HaxoxaeHne rajoreHoB B IPUPOJE U HUX

MOJIy4YeHHe. buonoruueckoe 3HaYCHHE u
MIPUMEHEHUE TaJIOreHOB.
JemoncTpanun. O0pa3ibl raJoreHoB — MPOCTHIX

BelIeCTB. B3anMoIelcTBUE raJIOT€EHOB C METAJUIaMHU.
BriTecHeHne xjopoM Opoma WIIM M0J1a U3 PacTBOPOB
UX COoJIer

Yemanasnueams TpUYMHHO-CIICICTBEHHBIE CBSI3U  MEXIY
CTPOCHMEM  aToMa, XUMHYECKOH  CBS3bIO,  THUIIOM
KPUCTAIIMYECKON PEelIETKU Yy raJIoreHOB U (PU3NYECKUMH U
XUMUYECKUMH CBOMCTBAMU 3THX BEILIECTB

18 CoenuHenus ['anoreHoBOJOpPOABI M COOTBETCTBYIOLIUE UM | Xapakmepu3oeams C UCHOIb30BAHUEM PYCCKOro (POIHOIO)
rajloreHoB KHUCJIOTHI: TUIABUKOBAsI, COJIsTHAsE, OPOMOBOAOPOAHAs, | SI3bIKA M SI3bIKA XMMHU COCTaB, (PU3UYECKHUE U XUMHUECKUE
(1 yac) nonosonopoanas. [lamorennael. KauecTBeHHBIE | CBOMCTBA, IIOJYyYEHHUE U INPUMEHEHME  COCIUHEHMH
peakuuu  Ha  TaJoreHuA-uoHsl.  [IpuMeHeHHe | rajsoreHos.
COEMHEHU raJOreHOB. Haszvieamv  coenuHeHUs TrajloreHoB 1o Qopmyine u
JeMoHcTpanus. Konnexuus HNPUPOJIHBIX | cocmasnsimsb GOPMYIIbI 110 UX HA3BAHUIO.
COEIMHEHMH XJI0pa. Yemanasnueams TIpUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXKIY
JlabopaTopHblii onbIT. 32.PacniosHaBaHue XUMHYECKON CBSI3bI0 U TUIIOM KPUCTAJUIMYECKOM PEIIETKH B
raJIOreHNU/1-MOHOB COEJIMHEHUAX TaJIoTeHOB U (PU3UYECKUMHU U XUMUYECKHUMHU
CBOMCTBAMM 3THUX BEILECTB.
Ilpogooumys, Habmooams W onucvLleamv XUMUYECKUI
HKCIEPUMEHT IO pACHO3HABAaHUIO TaJOr€HUJI-MOHOB C
co0JTI0/IeHHEeM IIPaBUJI TEXHUKH OE€30MaCHOCTH.
Buinonname  pacu€rel 10 XMMHUYECKHUM QopMmyiaM H
YPaBHEHHSAM  DPEaKIMil, NPOTEKAIUX C  Y4acTHEM
COEIUHEHNN TaJIOr€HOB
19 IIpaxmuueckas ConsHast KHUCIIOTa Kak CWJIBHBIM  AJIEKTPONUT. | Ymems obOpamaTthest ¢ 1a00OpaTOpHBIM 00OpyIOBaHHEM U

paboma 2. N3ydyenue
CBOMCTB COJISIHOM
KHCJIOTBI

(1 gac)

Tunmaaere PC€aKIMuu KHUCJIOT, XapaKTCPHBIC JId
COJISTHOM KMCJIOTBI: B3aMMOJICHCTBHE C METallJlaMH,
OCHOBHBIMH n aM(l)OTepHBIMI/I OKCHuJaMHu,
OCHOBAaHUsAIMHU H aM(bOTCpHBIMI/I THUAPOKCUAAMHU,
coissmu. KauecTBeHHast pCaKknug Ha XJIOPpUI-UOH

HarpeBaTeIbHBIMH ~ TIPUOOpPaMHU B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacCHOCTH.

Habniooams cBOWCTBA 3JEKTPOIUTOB U MPOUCXOISAMINX C
HUMMU SIBJICHUM.

Habnwoams W onucvieame peakuum ¢ y4acCTHEM
AIIEKTPOJIMTOB C MOMOILIBIO PYCCKOTO (POIHOTO) sI3bIKa M

sA3bIKa XUMHUU.
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@opmynuposamb BBIBOIBI MO pe3ylbTaTaM IMPOBEAEHHOTO
JKCIIEPUMEHTA

20 Oo6mas OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. | /lasame  00IIyl0  XapaKTEpPUCTHKyaTOMaMm,  IMPOCTHIM
XapaKTepUCTHKA Cepa B mpuponen e€ mnoiyueHue. AJUIOTPOMHBIE | BEUIECTBAM M COSAMHEHHSIM XaJIbKOT€HOB B 3aBUCHMOCTH OT
aneMeHToB VIA- MOTUGUKAIMH Cepbl U HMX CBOMCTBA. XHWMHYECKHE | UX MOJOXKECHUS B IEPUOTUUECKON CUCTEME.
rpyMmbl — CBOICTBa cepbl U €€ MPUMEHEHHUE. Xapaxmepuzoeams CTpOEHUE, AIIOTPONHIO, GUBNYECKUE U
xaspkoreHos. Cepa JdemoHcTpanuu. BzaumoaeiicTBue cepsl ¢ XUMHUYECKHE CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHUE CEPBI.

(1 gac) MeTaJuIaMU. ['opeHue cepbl B KUCI0pOIe Yemanaenueams TpPUUMHHO-CIIEICTBEHHBIE CBS3UM MEXIY

CTPOEHHMEM  aToOMa, XMMMUYECKOH  CBS3bIO,  THUIIOM
KPUCTAIIIMYECKONH PEIETKU cepbl B €€ (U3MUECKUMU U
XUMUYECKUMH CBOWCTBAMH.
Buinonnams  pacdéTel 1O XUMHYECKUM QopMmylaM H
YpaBHEHUSM peaKIui, IPOTEKAIOIINUX C YYaCTUEM CEPHI.
Ilpogooumys, Habmooams WM onucvLleamv XUMUYECKUI
HKCIIEPUMEHT 10 TOPEHUIO CEphl Ha BO3yXE U B KUCIOPOJIE
C COOJIIOICHNEM NPaBUJI TEXHUKU 0€30MacCHOCTH

21 CepoBojopon u CepoBoOpOI: CTPOCHHE MOJIEKYJIBI, pu3nueckue u | Xapakmepuzoeams ¢ UCTOJIB30BAHUEM PYCCKOTO (POJIHOTO)

Cyb(pUIBI
(1 gac)

XHUMHUYCCKUC CBOﬁCTBa, MOJIY4YCHHUEC H 3HAYCHUC.

CepoBogoponHass kucinora. Cynbduapl U HX
3HavyeHue. JIIoMUHO(OpBHI.
demoncrpauun. Kommekmus cynbOUIHBIX PYI.

KauecTBennas peaknuusa HaCYJ'IL(bI/IIl-I/IOH

A3bIKA M S3bIKA XUMHH COCTaB, GU3NUYECKUE U XHUMHUYECKUE
CBOICTBA, MOJYyYEHUE U NMPUMEHEHHE COCIMHEHUU CEpbhl B
CTEIIEHHU OKMUCIICHUS —2.

Haszvieams coenvHeHus cepbl B CTENEHU OKUCICHUS —2 TI0
dbopmyne u cocmagnams GOpMyYIIBI IO UX HA3BAHUIO.
Cocmasnsames  MONEKYJSIPHBIE W WOHHBIE  YpaBHEHHS
peakuuii, XapakTepU3yloIIMe XUMHUYECKHE  CBOMCTBA
COEJIMHEHUI CEPhI B CTEMIEHN OKUCIIECHUS —2.

Onucwvieamow MPOLECCHI OKHCJICHUS-BOCCTAHOBJICHUS,
onpeodeisimb OKUCIUTETh U BOCCTAHOBUTENb M COCMABIIANMD
ANIIEKTPOHHBIA OallaHC B peakmusX C YJ4acTHEeM Cephl B
CTCIICHHU OKMCIICHUS —2.
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Yemanasnueams TIpUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXKIY
XUMHUYECKOH CBSI3bIO U TUIIOM KPUCTAJUIMYECKOM PEIIETKU B
COCIMHEHUSAX cepbl U (PU3MUECKUMH U XUMUYECKHMMHU
CBOMCTBAMM OTUX COCIUHECHUN

22 Kucnoponusie Oxcun cepwi(IV), cepuucras kucinora, cyibGuThL. | 3anucviéams (HOPMYNIBI OKCHIIOB CEpbl, HA3bl8amMb WX,
COCIMHEHMS CEePhI KagecTBeHHast peakiust Ha CyJIb()UT-HOH. onucvléams CBOMCTBA HA OCHOBE 3HAHUM O KHMCIIOTHBIX
(1 gac) Oxcun cepri(VI), cepHas kucnora, cynbdaTbl. | OKCHUOAX.

Kpucramnoruaparel. KauectBeHHas peakuust Ha | Xapakmepuzoeams C UCIONb30BAaHUEM PYCCKOTO (POJIHOIO)
Cyib(aT-HoH. A3bIKA M S3bIKA XUMHH COCTaB, (GU3UUYECKUE U XHUMHUYECKUE
JdemoncTpanuu. OOeciBeYMBaHUE OKPAIICHHBIX | CBOMCTBA CEPHOM KUCIOTHI KaK AJIEKTPOJIUTA.
TKaHEH U [IBETOB CEPHUCTBIM ra30oM. Cocmaénams  MONEKYISIPHBIE W WOHHBIE  YpPaBHEHHs
B3anMozeincTtBue  KOHIIEHTPUPOBAHHOM  CEPHOM | pEaKLMii, XapaKTepU3YIOINX XUMUYECKHNE CBOMCTBA CEPHON
KHCIOTHI ¢ Menpto. OOyrnmuBaHue OPraHUYECKHX | KUCIIOTHI.
BEIIECTB KOHIIEHTPUPOBAHHOMN CEPHOUN KHUCIOTOM. PacnoznasamscynbdaT-noHbL.
JlaGopaTtopuslii onbIT. 34. KauecTBeHHbIE peakinu | Xapakmepu3o6ams ¢ UCTOIb30BAHUEM PYCCKOTO (POIHOTO)
Ha Cylb(aT-uOHBI S3bIKa W SI3bIKA XUMHU CBOMCTBAa KOHIIEHTPHUPOBAHHOMU
CEpPHOM KUCIOTHI KaK OKUCIIUTEIIS.
Cocmasname YpaBHEHUS OKHCIIUTENBHO-
BOCCTAHOBUTENIBHBIX PEAKIMM METOJOM  DJIEKTPOHHOTO
OanaHca.
Buinonnams  pacd€Tel MO XUMHYECKUM QopMmylaM H
YPAaBHEHUSAM pEaKUUM, NPOTEKAIOIUX C Y4aCTHEM CEPHOM
KHCIIOTBI.
Habniooamws 1 onucviéams XUMUYECKUI SKCTIEPUMEHT
23 Ilpakmuueckasn CepHass KHMCIOTa KakK CHJIBHBIH  DJIEKTPONUT. | Ymems oOpamaTthest ¢ 1a00OpaTOpHBIM 00OpYIOBaHHEM U

paboma 3. U3ydyeHue
CBOMCTB CEPHOU
KHCIIOTBI

(1 gac)

Tunnyaple peaknuy KHCIOT, XapaKTepHBIC IS
pa30aBIeHHON CepHON KUCIOTHI: B3aUMOJIEHCTBHE C
METaJUlaMH,  OCHOBHBIMH ¥ aM(oTepHBIMHU
OKCHJaMHM,  OCHOBaHMAMHU U  aM(OTepHBIMHU
THApPOKCHAaMH, coisiMu. KadecTBeHHast peakuus Ha
cynbdar-uoH

HarpeBaTeIbHBIMH ~ TIPUOOpPaMHU B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacCHOCTH.

Habniooams cBOWCTBA 3JEKTPOIUTOB U MPOUCXOISAMINX C
HUMMU SIBJICHUM.

Habnwoams W onucvieame peakuum ¢ y4acCTHEM
AJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOrO (PYCCKOTO WU

POJIHOTO) SA3BIKA U A3bIKA XUMHH.
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@opmynuposamb BBIBOIBI MO pe3ylbTaTaM IMPOBEAEHHOTO

HKCIIEPUMEHTA
24 Obmas OOmiass xapakTepucTuka 3JeMeHTOB VA-rpynnsl. | [Jagams  oOLIyl0  XapakTEepUCTUKyaTOMaM,  IPOCTBIM
XapaKTepUCTHKA A30T, cTpoeHME aToMa M  MOJEKYJbl a30Ta. | BEIIECTBAM M COEAMHEHUAM »3iieMeHTOoB VA-rpynnsl B
XUMHYECKHX Oduznyeckue U XMMHUYECKHE  CBOWCTBA U | 3aBUCHMOCTH OT UX IOJIOKEHHUS B IEPUOJUUECKON CHCTEME.
351eMeHTOB VA- IpUMEHEHHE a3zoTa. A30T B mpupoie U ero | Xapakmepuzoeams ¢ UCIONb30BAHUEM PYCCKOTO (POJIHOIO)
rpynnsl. A30T Ouosoruueckast pob. A3plKa M S3bIKA XHMHHM CTpOCHHE, (u3HuUecKue u
(1 gac) Jdemoncrpauun. Jluarpamma «CocTaB BO3yXa». | XHMUYECKHUE CBOWCTBA, MOTYyYEHUE U TPUMEHEHUE a30Ta.
Buneodparmentst u cnaiasl «I[Itnubu 6a3apbi» Ha3zvieams coequHenus azota mo GopMyne U cocmasisams
(GopMyJIbI 110 UX HA3BAHHUIO.
Yemanasnueams TPUUMHHO-CIICICTBEHHBIE CBSI3U  MEXITY
CTPOEHHEM aToMa U MOJIEKYJbI, BUAOM XMMHUYECKOHN CBS3H,
TUIIOM  KPUCTANIMYECKOW  peméTKu a3oTa H  €ero
(GUBUYECKUMU U XUMUYECKUMU CBOWCTBaMH.
Buinonnams  pacd€Tel MO XUMHYECKHUM QopMmylaM H
YpaBHEHUSIM peakiui, MPOTEKAIOIIMUX C Y4acCTHEM a30Ta
25 Ammuak. Conu AMMUaK, CTpO€HHE MOJEKynbl u (¢usnueckue | Xapakmepuzosams C UCIONH30BAHUEM PYCCKOTO (POTHOTO)

AMMOHUA
(1 gac)

CBOMCTBA. AMMHayHas BOJA, HAIIATBIPHBIA CIUPT,
ruapar ammuaka. JJoHOpHO-aKIENTOPHBIA MEXaHU3M
oOpa3oBaHHMsl CBS3M B  KAaTHOHE  aMMOHHS.
BoccranoBurtenbHbIe CBOIICTBA aMMHUaKa.

Comu ammoHuA W uxX npuMeHeHue. KadecTBeHHas
peakiys Ha KaTUOH aMMOHMUSL.

demoncTpauuu. Ilomyuenue, cobupanume u
pacno3HaBaHuEe aMMHaka. PasnokeHwe auxpomara
aMMOHMSI.

JlaGopaTopHblii onbIT. 36. KauecTBeHHas peakius
Ha KaTUOH aMMOHUSA

A3blKa M fA3bIKa XHUMHUHU COCTaB, CTPOEHHE MOJIEKYJIbI,
¢u3nyeckue M XUMHUYECKHE CBOWCTBA, TOJy4YE€HUE U
MPUMEHEHHE aMMHUaKa.

Haszvieamy comu aMMOHHS 1O (GopMyJlaM U COCMAsisimo
(GbOopMyIIbI 110 UX HA3BAHUSM.

3anucvieams ~ MOIJIEKYNSpHbIE W  HOHHBIE YpPaBHEHHUS
peaKkuuii, XapakTepU3ylIUX XHUMUYECKHE  CBOMCTBA
aMMHaKa U COJIE aMMOHMUS.

Cocmasnsame YpaBHEHUS OKHCIIUTEIBHO-

BOCCTAHOBUTEJIBHBIX pEAKIMH C Yy4YacTHEM aMMHakKa ¢
MTOMOIIIBIO METO/1a AJIEKTPOHHOTO OajaHca.
Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXAY
BUJOM XHUMHWYECKOW CBSI3M, THUIIOM KPHUCTAUIMYECKOU
peIJ_IéTKI/I B aMMHMAKEC U COJIsIX aMMOHUA U (bI/IBI/I‘-IeCKI/IMI/I nu
XHUMHUYECKHMMHU CBOMCTBAMU STHX BEILECTB.
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Ilposooums, HabrOO0amMs W ONUCHIGAMb XUMHYECKHUI
OKCIIEPUMEHT [0 pPACIO3HABAHUIO HWOHOB aMMOHHS C
COOJIIOZICHHE MTPABUII TEXHUKH 0€30I1aCHOCTH.

Bvinonnsams  pacy€rbl MO XUMUYECKUM (GOpMyNIaM |
YpaBHEHUSM peaKIuii, MPOTEKAIOIINUX C YIaCTHEM aMMHaKa
26 Ipakmuyeckasn [Tony4yenue, cobupanue u pacro3HaBaHue aMMuaka. | [loryuams,  cobupams W pacno3Hasams  aMMHUAK.
paboma 4.1lonyyenue | M3yueHue pacTBOpUMOCTH aMmmuaka B Boae u | Obpawamebca ¢  1a00OpaTOPHBIM  OOOpPYIOBaHHEM H
aMMHaKa M M3y4eHUe | XapaKTepUCTUKA OCHOBHBIX CBOWCTB  THJpaTa | HArpeBaTeIbHBIMH ~ NPHOOpPaMH B COOTBETCTBUU  C
€ro CBOICTB ammuaka. KauecTBeHHass peakuus Ha KaTHOH | IPaBWJIaMU TEXHUKH 0€30MaCHOCTH.
(1 gac) aMMOHMS Habnwoams u onucvieams XUMHYECKUN HKCIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SA3bIKA U S3bIKA XUMHH.
Dopmynuposams BBIBOIBI 10 Pe3yibTaTaM IMPOBEIEHHOTO
HKCIIEPUMEHTA.
Compyonuuames B TIpOIlECCE Y4YEOHOTO B3aMMOJICHCTBHS
npu paboTe B rpymnmnax
27—28 | Kucnopoaasie Oxkcujpl a30Ta: HECOJIEOOPA3YIOIINE U KUCTIOTHBIE. Xapakmepuzoeamsb ¢ UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO)

COCTMHEHUS a30Ta
(2 yaca)

A3oTucTas KUCJIOTa U HUTPUTHL. A30THasl KHCIIOTA,
e€ noJsrydeHue U cporicrBa. Hurparsr.
JdemoHcTpanmuu. Bzaumonencreue
KOHIICHTPUPOBAaHHOM Aa30THOW KHCIIOTBI C MEIBIO.
I'openue uyépnHoro mnopoxa. Pasznoxenue Hurtpara
KaJIAsI U TOPEHHUE IPEBECHOTO YTOJIbKA B HEM.
JlaGopaTopHblii onbIT. 37. XUMHUYECKHE CBOMCTBA
A30THOM KHCJIOTHI KAK JJIEKTPOIUTA

A3bIKA U SA3bIKa XUMHUH COCTaB, (PM3NYECKHE U XMMUYECKHE
CBOMCTBA, ITOJIy4EHUE U IPUMEHEHUE OKCUIOB a30Ta.
Cocmasnsaims ~ MONEKYJISpHbIE W  HWOHHBIE YPAaBHEHMS
peaknuii, XapakTepHU3YyIOIIMX XHMHYECKHME  CBOMCTBA
OKCH/JIOB a30Ta.

Yemanaenueams TPUUMHHO-CIEACTBEHHBIE CBSI3H MEXKIY
BUJIOM XHMHMYECKOW CBA3H, THUIIOM KPUCTAJUIMYECKOU
peméTkn B OKCHUIAaX a3oTa M UX (QUINYECKUMH H
XUMHUYECKUMHU CBOUCTBAMM.

Xapaxmepuzoéams ¢ UCMOIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKA U SA3bIKAa XUMHUHM COCTaB, (PU3NYECKHE U XMMUYECKHE
CBOMCTBAa a30THOM KHCIOTHI KakK »JJIEKTpoJUTa H €€

IIPUMEHEHUE.
3anucvieamb ~ MOJEKYJISpHbIE W  HOHHBIE YPaBHEHHS
peakuuii, XapaKTepU3yloLIMe  XUMHYECKHE  CBOMCTBA

a30THOM KHCJIOTHI KaK OJICKTPOJINTA.
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Ilposooums, HabrOO0amMs W ONUCHIGAMb XUMHYECKHUI
DKCIIEPUMEHT,  XapaKTepU3YIOIIUA CBOMCTBA  a30THOU
KHCJIOTBI KaK »3JIEKTPOJINTA, C COOJIFOJACHUEM IPaBUII
TEXHHMKH 0€30IaCHOCTH.

Xapaxmepuz06amba3z0THYIO KUCIOTY KaK OKUCIUTENb.
Cocmasnamo ypaBHEHUS OKHCJIUTEIIHHO-
BOCCTaHOBHUTEIBHBIX peaKuuid, XapaKTEePU3YIOLIUX
XUMHYECKHE CBOMCTBA a30THOM KUCIOTHI KaK OKHUCITUTENS, C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajiaHca.

Ilposoodums, Habmooams WM onucvLleamv XUMUICCKUI
SKCIIEPUMEHT,  XapaKTEepU3YIOLIMKA CBOMCTBA  a30THOM
KHUCJIOTHI KaK OKHCIIUTENS, C COOTIOICHUEM MTPABUIT TEXHUKHU
0e30macHOCTH

29 docdop u ero ®docdop, crpoenne atoma u amuorponus. ochuner. | Xapakmepuzoeams ¢ ucnonb3oBaHUEM PYCCKOTO (POIHOTO)
COEUHEHUS @®ocpun. Oxcua dochopa(V) u  dochopHas | s3bIKa U A3bIKA XUMUU CTPOEHUE, AJTIOTPOIHUIO, PU3NUECKUE
(1 gac) kuciora. ®ocdarsr. U XUMHUYECKHE CBOMCTBA, IMIOJY4YEHUE U TPUMEHEHHUE
Jemoncrpanuu. OOpa3ubl NPUPOAHBIX coeHeHUuH | (hochopa.
dbocdopa. T'operme ¢dochopa Ha Bo3ayxe u B | CaMOCTOSTENHHO onucvieamo CBOICTBa OKCHJa
kucnopone. Ilomyuenme OGemoro docdopa u | pochopa(V) Kak KHCIOTHOTO OKCHAA U  CBOMCTBa
UCIBITAHUE €r0 CBOWCTB. (bocpopHOI KUCTOTHI.
JlaGopatopuslii onbIT. 38. KauectBennas peakuus | Maniocmpuposams  cBoiicTBa okcunpa ¢ochopa(V) u
Ha docdar-noH dbocpopHOIl KHUCIOTHl ypPaBHEHUSIMU COOTBETCTBYIOIIHUX
peaKuui.
Ilposooums, mabr0O0ams W oOnUCHIGAMb XUMHUYECKHUI
HKCHEPUMEHT €  COOJIIOJICHMEM  TpaBWI  TEXHUKHU
0€301MacHOCTH.
Pacnosznasamvdocdar-uonsl
30 Obmas Obmas xapaktepuctuka sineMeHToB |VA-rpynmnsl: | Jasame 0O0LIyl0 XapakTEepUCTUKY aroMaMm, MpPOCTHIM
XapaKTepUCTHKA 0COOEHHOCTH CTPOCHMSI AaTOMOB, IIPOCTHIX BEIIECTB M | BEIIECTBAM M COCIMHEHHMSIM »3JIeMeHTOB I[VA-rpynmnsl B

anemeHToB |VA-
IpYHNIBL. YTIEpos
(1 uac)

COCIUHEHUII B  3aBHUCHMOCTH OT  IOJIOKEHUS
JJIEMEHTOB B IEPUOJUYECKON CUCTEME. YTIEPOX.
Kpyrosopor yriaepoma B mnpupoge. AJIIOTPOIHbBIC

3aBHCHMOCTH OT MX IOJIOKEHUS B IEPUOAMUYECKOI cucTeMe.
Xapaxmepuzoeams ¢ NCNOJIB30BAHUEM PYCCKOTO (POAHOIO)
A3bIKA U SI3bIKa XUMUU CTPOEHUE, AJUIOTPONUIO0, (PU3HYECKHe
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Moaudukanmuu:  anmas, rpaputr.  AMopdHBIIT
yIIACpOa: caxka, IPEBECHBIM yroib. AjcopOmms.
XUMUYECKHUe CBOICTBa yriiepoja.

Kokcoxnmuueckoe Iporu3BOACTBO U €0 MPOMYKIIHSL.
KapOupr.

Jemoncrpanuu. Komnexmus «O0pa3isl MpUpoIHBIX
coenuHenuit  yrumepoxa».  Iloprper H. /.
3enuHckoro. [lornonenue akTUBUPOBAHHBIM YITIEM
PAacCTBOPEHHBIX BEMIECTB WM Ta30B. Y CTPOMCTBO
IIPOTUBOTIa3a

U XUMHYECKHE CBOWCTBA,
aMmop¢HOTO yrieposa.
Cpasnusams CTPOCHHE U CBOWCTBA aiMa3a U rpaduTa.

IMOJIy4CHHUE W IIPUMCHCHUC

Onucvi6amvOKUCINTEIBHO-BOCCTAHOBUTEIILHEIC  CBOMCTBA
yriaepoja.

IIposoodumys, Habmooams W OnUCLIBAMb XUMUYCCKUI
OKCIIEPUMEHT C  COOJIIOJICHHEM  MpaBWiI  TCXHHUKH
0e30macHOCTH

31

Kucnopoausie
COCIMHEHHUS yIiiepoaa
(1 gac)

Oxcun  yraeponpa(Ill):  crpoeHne  MOJIEKYJIBI,
nonydyeHue u cBoiictBa. Oxcun yriaepoga(IV):
CTpOCHHE MOJEKYNbl, TIOJIy4YeHHEe U CBOWCTBA.
VYronpHass kucinora. Coau  yroJbHOM  KHUCIIOTHI:
KapOoOHaTel W TUIApOoKapOoHaThl. TexHuYeckas u
nuuieBas coja.

JlabopaTopHublii onbIT. 39. [lonyuenue u cBoiicTBa
YTOJIBHOM KHUCIJIOTHI

Xapakmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
S3bIKA U SI3bIKAa XUMHUH COCTaB, (PM3NYECKHE U XMMUYECKHE
CBOWCTBA, MTOJIyYCHHE U IIPUMECHEHUE OKCHJIOB YTIIEPO/a.
Ycemanaenueams TPUYMHHO-CIECTBEHHBIE CBSI3U  MEXKIY
BUJOM XHMHYECKOH CBA3M M THUIIOM KPHCTAIIMYECKON
PEmETKH BOKCHAAX yriepoga W WX (U3NYECKUMU W
XMMUYECKMMHU CBOMCTBAMH, a TAKXKe MIPHUMEHEHUEM.
Cobnooame  TIpaBUIa TEXHUKH  O€30MIACHOCTU  IPHU
HCMOJIb30BaHUU NTE€YHOTO OTOIJICHUS.

Oxa3vleams TIEPBYIO TOMOIIb TPH OTPABJICHUH YTapHBIM
ra3om.

Xapakmepuzoeams ¢ NCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U S3bIKAa XUMHUHM COCTaB, (PU3NYECKHE U XMMUYECKHE
CBOWCTBA, MOJTydeHHE U TIPUMEHEHNE YTONBHON KHCIOTHI U
e€ coneil (kapOOHATOB U THAPOKAPOOHATOB).
HUnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEW YrOJIbHOM
KHCJIOTHI OT UX COCTaBa.

Ilposooums, mabr0O0ams W ONUCHIGAMb XUMHUYECKHUI
HKCHEPUMEHT €  COOJIIOJICHMEM  TpaBWI  TEXHUKHU
0€30I1aCHOCTH.

Pacnosznaséampb kapOoHAT-MOH.

Bvinoansimes  pacy€rbl MO0 XMMHUYECKHM (GOpMyNIaM W
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YpaBHEHUSM  PEaKIuii,
COEMHEHUI yriaepoia

IMPOTCKAOIIUX C y4aCTUuEM

32 IIpaxmuueckas [lonmyyenue,  cobupanue u  pacno3HaBaHue | [lonyuams, cobupams M pacno3naéams YIIEKUCIBIA Tas.
paboma 5.Ilonydenue | yriekucioro raza. Msyuenwme pactBopumocTH | Obpawamsca ¢ 1abOpaTOpHBIM — 000pyZOBaHHEM U
YIJIEKUCIOr0 ra3a U | YIJIEKUCIOro ra3a B BOJAE M XapaKTepUCTHKA | HarpeBaTeIbHbIMU  NpUOOpaMH B COOTBETCTBUM  C
M3Y4YEHHE €r0 CBOMCTB | KUCIOTHBIX CBOICTB YTOJIbHON KHMCJIOTBI. | IPaBUJIaMU TEXHUKU O€30M1aCHOCTH.

(1 gac) KayectBennast  peakuus Ha  kapOoHar- U | Habniodame M onuceiéamvs XUMHUYECKMHA SKCIEPHUMEHT C
IrUIpoKapOOHAT-NOHBI MIOMOLUIbIO PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMUH.
Dopmynuposams BBIBOABI 110 PE3yJbTaTaM IPOBEIEHHOIO
AKCIIEPUMEHTA.
Compyonuuams B Tpolecce yueOHOro B3aUMOACHUCTBUS
pu paboTe B rpynmnax

33 YrieBoaopoibl Oprannueckas xuMus. YTIeBojgopoasl. Mertan, 3tad | Xapakmepuzoeams OCOOCHHOCTH COCTaBa M CBOWCTB
(1 gyac) U TOpomaH Kak TpejaeibHble  (HACHIIIEHHBIE) | OPraHUYECKUX COCTUHEHUH.

YIIEBOAOPOABL.  OTWUJIEH M aleTWwieH  Kak | Paziuyams npenenbHble U HENPEASIbHbBIE YTIIEBOAOPOIbI.
HenpezeabHble  (HEHACBIIEHHbIE) YIIEeBOJIOPOIbl. | Hazvieams W 3anucvieams (HopMyibl (MOJEKYJISpHbBIE U
CrpykrypHble (OpPMYJIbI OPraHUYECKUX BEIIECTB. | CTPYKTYPHBIE) BaYKHEHNIINX npeJcTaBuTeNen
I'openne yrneBonoponos. Peaknuu neruapupoBanus | yrieBoAaOpOIOB.

MpeieIbHBIX YTIIE€BOI0POIOB. Habniooams 3a XOIOM XUMHYECKOIO JKCIEPHUMEHTA,
JemoncTpanuu. Mojenn MoOJIEKyd MeTaHa, 3TaHa, | OMMCHIBATh €0 U JAeaTh BBIBOBI HA OCHOBE HAOIIOJCHUH.
STWIIEHA U aleTuseHa. B3aumoneiictBue stunena c¢ | Qukcuposams pe3yabTaThl HSKCIEPUMEHTAa C IOMOIIBIO
OpOMHOI1 BO/IOH 1 pacTBOPOM MepMaHraHata Kalnus | pycckoro (poxHOro) s3blka, a Takke C IOMOIUIbIO

XUMHUYECKHX (OPMYJI U ypaBHEHUI

34 Kucnoponcoanepxa- CrnupTsl. OTWIIOBBI  CIUPT, €ro IOJIy4eHUe, | Xapakmepuzoeams CIAPTBl KaK KHUCIOPOACOAEpKAILINE
[1e OpraHu4ecKue NpUMEHeHHe U (QU3UOJIOTHYEecCKoe  JACHCTBHE. | OpraHU4YECKHE COeTUHEHNS.

COEIUHEHUS TpéxaTOMHBIM CIUPT TIMLEPHH. VYkcycHas | Knaccugpuyupoéams COUpThl MO YHUCITY THAPOKCHIBHBIX
(1 gac) KHCIIOTa KaK MPEeACTaBUTEIh KapOOHOBBIX KHCIIOT. TPYIII B KX MOJIEKYJIAX.

Jdemoncrpanun. OOmMe XUMHUYECKHE CBOMCTBA
KHCIIOT Ha  MpUMepe  YKCYCHOM  KHUCIJIOTHI.
KauecTBeHHast peakiysi HA MHOTOATOMHBIE CITUPTHI

Ha3zvieams nipencTaBuTeNeil OMHO- U TPEXATOMHBIX CIIUPTOB
U 3aIIUCBIBATh UX (POPMYJIBI.

Xapaxmepuzoeamv KapOOHOBBIC KHCIIOTHI KaK
KHCIIOPOJICO/IEPKAIIIE OPTAaHUYECKUE COCIMHEHHUS.
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35 Kpemuuii u ero Kpemuuii, crpoenue ero aroma M HaxoxJeHHE B | Xapakmepuzoeambs C UCIONB30BAHUEM PYCCKOTO (POIHOTO)
COEIUHEHUS npupose. CpoiictBa kpeMHus. CHIIMLKIBI M CUJIAH. | SI3bIKA M SI3bIKa XMMHUU CTPOEHHME aTOMOB U KpPUCTAJJIOB,
(1 gac) Oxcun kpemuusa(IV). KpemnueBass kuciaora u e€ | pusmueckue U XUMHUYECKHE CBOICTBa, NOJNyYeHUE U

COJIH. MPUMEHEHUE KPEMHHUSI.
Jemouncrpanun. Komnekus «O0pa3ipl NpUpoaHbIX | Yemanaenuséams TPUUUHHO-CIEICTBEHHBIE CBSI3M MEXKIY
coequHeHUl  kpemHus»».  Komekuus — cTekia, | CTPOEHHMEM aTOMa, BMJIOM XHMHYECKOM CBSI3M, THUIIOM
KepaMUKH, [IEMEHTA U U3JIEJIUN U3 HUX. KPUCTAIIMYECKON PEIIETKY KPEMHHUS U er0 (PU3NYECKUMU U
JlabopaTopHble ONBITHI. 40.ITponyckanue | XMMUYECKUMU CBOWCTBAMHU.
YIIIEKUCIIOTO T'a3a yepe3 pacTBOp CUIIMKAaTa HATpusl | Beinonnams pacu€Thl MO XUMHYECKHM (opmyrnam u
YPaBHEHUSM peaKLuil, IPOTEKAIOIINUX C YYaCTUEM KPEMHHUS
U €r0 COSAMHEHUH.
Xapaxmepuzoeams ¢ UCNOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKa M SI3bIKA XUMHH COCTaB, (GU3UUYECKUE U XUMHUYECKUE
CBOICTBa, MOJIy4€HNE U IPUMEHEHUE COeAMHEHUN KPEMHHUSI.
Cpaenusamv TUOKCHUIBI YIJIEpOAa U KPEMHUS.
Onucvieamy BaXHEWIINE THUMBI NPUPOJIHBIX COEIMHEHUN
KPEMHUS KaK OCHOBHOT'O DJIEMEHTA JIUTOC(EPHI.

36 CunukaTtHas [IpousBonctBo crekna U uementa.llponykuus | Xapakmepuzosams CHUIUKATHYIO HPOMBILIUIEHHOCTh U €€

MIPOMBIIIITIEHHOCTh CUJIMKATHOMN IIPOMBIIIJIEHHOCTH : OITUYECKOE | OCHOBHYIO MTPOIYKIHIO.
(1 gac) BOJIOKHO, Kepamuka, dapdop, dasuc. Ontuueckoe | Yemanasnusames aHATOTUN MEXKIY Pa3TUIHBIMH OTPACIISIMU
BOJIOKHO. CUJIMKATHOM MPOMBILIUIEHHOCTH
JdemMoHcTpanuu. Konnexnus MPOTYKIINH
CIWJIMKAaTHON TPOMBIIUICHHOCTH. BumeodpparmMeHTsI
n cnaiiasl «IIpon3BOICTBO CTEKIIA M IEMEHTa»

37 [lonyuyenue Hemerannsl B npupone. ®@pakiuoHHas INeperoHka | Onucviéams HaXOXKIACHUE HEMETAIIJIOB B IPUPOJE.
HEMETAJIJIOB KHUJKOTO  BO3JyXa Kak CIoco0  mosydeHus | Xapakmepuzosamo (GpaKIMOHHYIO TIEPETOHKY KUAKOTO
(1 yac) KHUCIIOpoAa, a3oTra U aprona. Ilomydenue docdopa, | Bo3ayxa Kak COBOKYIMHOCTh (PU3NYECKHUX IPOLIECCOB.

KpeMHUS, XJI0pa, Hoja. DJIEKTPOIU3 PacCTBOPOB. Apeymenmupoeéams  OTHECEHHE IPOLIECCOB  MOTYYEHHS
JdemMoHcTpanum. Konnekuus «IIpupoaHble | aKTUBHBIX HEMETAJJIOB K OKHUCIUTENBHO-
COCIMHEHHUSI HEMEeTalsIoBy». BuaeodparMeHThl U | BOCCTAaHOBUTEIHHBIM IPOIIECCAM

cmaiapl  «PpakUUOHHAsA  IMIEPErOHKa  JKUJKOIO

Bo3ayxay. Bugeodparmentst u cnaiinbl «llomydenne
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BOJIOPO/1a, KHCJIOpOAa u raJIOreHOB
JIEKTPOIUTUIECKUM CIIOCOOOM)»
38 ITonmyyenue IlomyyeHnue cepHOW KHCIOTBI: CBIPbE, XHUMU3M, | Xapakmepuzoeamv XUMU3M, CbIPbE, allllapaTypy U Hay4HbIE
BAYKHEHIINX TEXHOJIOIMYECKass CXEMa, METOJ KHIIALIEro CJosl, | IPUHIUIIBI IPOU3BOJCTBA CEPHON KUCIIOTHI.
XUMUYECKUX INPUHLUIBL  TEIIOOOMEHa, npotuBotoka U | Cpasuueams ~ TIPOU3BOACTBO  CEPHOM  KUCIOTBI U
COEIMHEHUI uupkyasaauu. Oneym. IIPOU3BOJICTBO aMMHUaKa
HEMETaJJIOB [Ipou3BoscTBO ~ aMMuaka:  CbIpbE,  XHMMH3M,
(1 gac) TEXHOJIOTUYECKAS CXEMA.
JdeMoHcTpanum. Monenn anmnaparoB s
MPOU3BOJACTBA CEPHOM KUCIOTHI. MOJI€NIb KUTSIIETO
cios. Mojenb  KOJIOHHBI ~ CHHTE3a aMMHAakKa.
Buneopparmentst u  ciaiiasl  «lIpousBoacTso
CepHOM KHCIOTh». BuaeopparmenTsl u cnaiiabl
«[IpousBonctBo ammuaka». Komnekuus «Coipb€ mis
TIOJIYYEHUS] CEPHOM KUCIIOTBI»
39 O60061eHne o TeMe | YpoK-ynpakHEeHue c UCIOJIb30BaHUEM | [Ipo6ooums OLIEHKY COOCTBEHHBIX JOCTHXKEHUN B YCBOCHHUH
«Hemeramnsl u nux CaMOCTOSITENIHOW ~ paboOThl MO BBINOJIHEHHUIO | TEMBI.
COETUHEHUS» IIPOBEPOYHBIX TECTOB, 33JJAHUN U yITPaKHEHUHN Koppexmuposamb cBOM 3HaHUS B COOTBETCTBHM C
(1 gyac) [IJIAHUPYEMBIM PE3YJILTATOM.
Ionyuamvxumuueckyro  MHGOpMallMu U3  pa3IUYHbIX
HCTOYHUKOB.
Ilpeocmasname wHpopManmio 1o Teme «Hemertamwms» B
Bujie TaOJMIl, CXeM, OMOPHOIO KOHCIIEKTa, B TOM 4YHCIE C
npuMeHeHneM cpeacts MKT
40 Konmponvnasa paboma 2 no teme «Hemetambl 1 ux coequHenus» (1 yac)

MeTaibl 1 ux coequnenusi (17 v)
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41 Ob6mas [TonoxkeHne MeramioB B mepuoanyeckoil cucreme | OOvsAcHAMb, YTO TAKOE METaJIbI.
XapaKTEPUCTHKA xumuueckux anemeHToB [ WM.  Menneneesa, | Xapakmepuzosams XUMUYECKHE IIEMEHTBI-METAIIIbI IO UX
METaJUIOB CTPOEHHE UX aTOMOB U KpPUCTAJUIOB. MeTajmnyeckas | moJIoKEeHUo B nepuoandeckon cucreme /1. 1. Menneneena.
(1 gac) CBSI3b M METAJUIMYECKask KPUCTAJUIMYECKas pelETKa. | [[pocnosupoeams CBOMCTBA HE3HAKOMBIX METAJUIOB 10
@u3znueckue CBOWCTBA METAJJIOB: DJJIEKTPO- U | NOJIOKEHUIO B TNEPUOJUYECKONM CUCTEME XUMHUYECKHUX
TEIJIONPOBOAHOCTh, ~ OTpaXkarolas CcrnocoOHOCTh, | anemenToB [l. . Menzeneesa.
IJJACTUYHOCTh. YEpHBIE U LIBETHBIE METAJUIbI Yemanasenueams TPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM aToMa, BUJOM XUMHUYECKOW CBSI3M M THUIIOM
KPUCTAJUIMYECKOM PpEETKH Yy METaIOB — IPOCTHIX
BEILIECTB U UX COCAUHECHUI
42 XUMHUECKHE Meramnbl KaK BOCCTaHOBUTENH. | OObACHAMY, YTO TAKOE P AKTUBHOCTU METAJLIOB.
CBOICTBa METAJJIOB DNEeKTPOXUMHUYECKUN pan HanpsbkeHul. | [lpumensime €ro g XapaKTepUCTUKH XUMHUYECKHUX CBONCTB
(1 gac) B3auMopeiictTBue  MeTayuioB ¢ HEMETaJUIaMH, | IPOCTHIX BEIIECTB-METAILIOB.
OKCHJIaMU, KUCIIOTaMH, COJISIMU. AmoMuHOTepMuUst. | Obobwams CUCTEMY XUMHYECKHUX CBOWCTB METAJUIOB Kak
JdemoncTpanuu. B3aumoneiictBue HaTpusl, TUTUS U | «BOCCTAHOBUTEIbHBIE CBOMCTBA.
Kalblusi ¢ Boaou. lopenue wHaTpusi, MarHus U | Cocmaeniamb  MOJEKYJSIPHBIE  YpaBHEHUSI  PEaKIIH,
xKeje3a B KUCIOopoje. Bemblika TEpMUTHONW CMECH. | XapaKTEPU3YIOUIUX XUMHUYECKHE CBOMCTBA METANIOB B
B3anMogeiicTBre cMecH TIOPOIIIKOB CEPhI M Keje3a, | CBeTe ydueHHs 00  OKHCIUTEIhHO-BOCCTAHOBUTEIBHBIX
LIMHKa M cepbl. B3auMojeicTBUE allOMHUHHS C | IIpolleccax, a pPEaKUUd C Y4YaCTHEM DJEKTPOJIUTOB,
KUCJIOTaMH, WIeJOYaMH U BOJIOM. B3amMonencTBHE | MPEACTABIISATh TAKXKE U B MOHHOM BUJIE.
xKeleza U MeM ¢ XJopoM. B3aumonelictBue menu ¢ | Habnodams U onucvléams peaklud MEXAy BEIIECTBAMHU C
KOHIEHTPUPOBAHHON CEPHOM KHUCIOTONM M a30THOM | MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKA XUMHUH.
KHCIIOTOH (pa30aBiIeHHON M KOHIIEHTPHUPOBAHHOM). CaMOCTOSITENNBHO  1p08OOUMb  OTBITHI, TOATBEPIKIAIOIIUE
JlaGopaTopublii  onbiT. 41. B3auMopeicTBHEe | XUMHUYECKHE CBOWCTBA METAIJIOB, C COOJIFOJICHUEM TPaBHII
xelnesa ¢ pactBopoM cynbhara meau(Il) TEXHHUKHU 0€30MacCHOCTH
43—44 | Obmas CtpoeHue  aTOMOB W MPOCTBIX  BemecTB. | OObiACHAMbS STHUMOJOTUIO HAa3BaHUS TPYIIBI  «IIETOYHBIE

XapaKTepUCTHKA

3aBUCUMOCTh (PU3HUECKUX M XUMHUYECKHUX CBOWCTB

MCTAJJIbI».
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351eMeHTOB |A-

IOCIIOYHBIX METAIIOB OT 3apsAA0B AACP UX aTOMOB.

,ZZGGCII’Hb O6H_IYIO XapaKTEPUCTUKY HICIIOUYHBIM METaJlJIaM I10

IpyIIIbI Oxcuapl ¥ THAPOKCUABI IIEJTOYHBIX METAJIOB, MX | UX IOJIOKEHUIO B IMEPUOJUYECKON CHCTEME XUMHYECKHX
(2 yaca) MOJIyYeHHUe, CBOMCTBA M INpuMeHeHue. Baxneimue | anemenToB J[. . Menzaeneesa.
COJIM IIEJOYHBIX METAIOB, MX 3HAYCHHUE B MPHUPOJE | Xapakmepuzosams CTpOeHHE, (PU3MYECKHE M XUMHYECKUE
Y KU3HH YEJIOBEKa. CBOICTBa WICJIOYHBIX METAJJIOB B CBETe OOIIero,
Jemoncrpanus. Okpacka IJIaMEHU COCIMHEHHSAMHU | 0COOEHHOTO U €AUHUYHOTO.
LIEJIOYHBIX METAJVIOB Ilpeockazvieamy Qu3nyeckue M XUMUYECKHE CBOMCTBA
OKCUJIOB U THUAPOKCHIOB HLIEIOYHBIX META/NIOB HA OCHOBE
UX COCTaBa M CTPOECHHUS M MOATBEPKAAThb MPOTHO3BI
YPaBHEHUSIMHU COOTBETCTBYIOIIMX PEAKIIHA.
IIpogooums pacu€Thl 1O XUMHUYECKHUM QopmyiamM Hu
YPaBHEHUSM  pPEaKIHil, NPOTEKaIUX C  Y4acTUEM
HIEJIOYHBIX METAJUIOB U UX COECIMHEHU
45—46 | Ob6mas CrpoeHne  aToOMOB M NPOCTBIX  BemiecTB. | OO0vsacHAMb STUMOJIOTHIO Ha3BaHUA IpyHIbl
xapakrtepuctuka llA- | 3aBUCUMOCTb (U3NYECKUX UM XMUMHYECKHX CBOMCTB | «ILE€IOYHO3EMENIbHbIE METAIIIBD.
IpyHIbI IIEJIOYHO3EMENbHBIX METAJJIOB OT 3apsiioB sjep uX | [asamu o0uryro Xapaktepuctuky metamuiam |IA-rpymnmsl
(2 yaca) aTOMOB. Oxcuppl " THIPOKCHUIBI | (IIETTOYHO3EMENbHBIM MeTajlUlaM) 1O HUX IOJIOKEHHUIO B
IIEJIOYHO3EMENbHBIX ~METAJIOB, MX MOJY4YEHHE, | IEPUOJUYECKON  CHCTeME  XUMHUYECKHX  JJIEMEHTOB
cBorictBa M IpuMmeHeHue. Baxneimme conu | . M. Mengeneesa.
IIETOYHO3EMENbHBIX METaNIOB, MX 3HadeHHe B | Xapakmepuzosamv CTPOCHHE, PU3NYECKUE U XUMHUYECKHE
OpUpoJie W JKU3HU uyenoBeka. KapOoHaThl U | CBOMCTBa LIENIOYHO3EMEIbHBIX METAJUIOB B CBETE OOIIETO,
THAPOKAPOOHATHI KAJIBITHS. 0COOEHHOTO U €IUHUIHOTO.
Jemoncrpanuu. Oxpacka MmjaMeHHu coeluHeHUsIMHU | [Ipedckaszvieamsy (GU3NUECKUE M XUMHUYECKHE CBOMCTBa
IIeJIOYHO3EMENbHBIX METaUIOB. [ alieHne W3BEeCTH | OKCUJOB M T'MJIPOKCHIOB MeTamioB |IA-rpynmsl Ha ocHOBe
BOJIOH. UX COCTaBa U CTPOCHUS U HOOMEepHcOamsv TPOTHO3BI
JlabopaTopHbIii OIBIT. 42. ITony4yenue | ypaBHEHUSMH COOTBETCTBYIOLIUX PEAKIUH.
M3BECTKOBOM BOJBI U ONIBITHI C HEH. IIposooums  pacuy€Tel MO XUMHUYECKMM ¢opMyiaM U
YpaBHEHUSM  pPEaKIHil, NpPOTEKaIUX C  Yy4acTHEM
I1EJI0YHO3EMENBHBIX METAINIOB U UX COETUHEHUM
47 XKéctkocTh BOIBI XKéctkocTh BOABI: BpeMEHHass M TMOCTOSHHAA. | OObACHAMb TIOHATHE «KECTKOCTH BOJBI».
CIOCO0BI e CriocoObl  ycTpaHeHHs] BpPEMEHHOW  JKECTKOCTH. | Pasiuuams BpEMEHHYIO U TOCTOSIHHYIO KECTKOCTH BOBI.

yCTpaHEHUs

Crioco0Obl yCTpaHEeHHsI TTOCTOSIHHON KECTKOCTH.

IIpeonacame ciocoObI yCTpaHEHUS KECTKOCTH BOJIBI.
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(1 gac) Jdemoncrpanun. Ilomyuenne xEctkoii  BOABI | [Ipogodums, Habnwooams W ONUCLIBAMb XUMUYECKUI
B3aMIMOJICHICTBHEM  YIJICKHCIIOTO C HW3BECTKOBOW | DKCIIEPUMEHT C  COOJNIOACHMEM  MPaBUI  TEXHUKH
BOJOW.  YCTpaHEHHME  BPEMEHHOW  JKECTKOCTH | O€30MaCHOCTH
KUIISTYEHUEM U J00aBJIEHHEM COJbl. Y CTpaHEHUE
MOCTOSIHHOM ~ KECTKOCTH ~ J100AaBIEHUEM  COJIBI.
WonuThl 1 mpuHIMN UX AelcTBUA (BUACO(pArMeHT)
48 Ipaxmuueckast [Tonyuenune xEcTko BOABI  B3auMonencTBueM | Ilomyyams, codbupamv W pacno3Hasams YrIACKUCIBIA Tas3.

paboma 6. KECTKOCTH
BOJIBI M CIIOCOOBI €€
yCTpaHEHUs

(1 gac)

YIJIEKUCIIOTO € WM3BECTKOBOM BOJOH. YcCTpaHEHHE
BPEMEHHOM KECTKOCTU BOJAbl KUIISTYEHHEM U
no0aBJIEHUEM COJbl. YCTpaHEHHE IOCTOSHHOU
KECTKOCTHU BOJIBI 100ABIICHUEM COJIBI.

HcnbiTanue %ECTKOM BOABI paCTBOPOM MbLIaA

Obpawamovca ¢ 1a00PATOPHBIM
HarpeBaTeNbHBIMU  MpUOOpamMu B
IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.
Habnwoams w onucvieams XUMHYECKUH JKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XMMUH.
@opmynuposams BBIBOIBI MO pe3yabTaTaM IMPOBEIEHHOTO
AKCIIEPUMEHTA.

Compyonuuams B Tpolecce yueOHOro B3aUMOACHUCTBUS
pu paboTe B rpynmnax

obopynoBaHUEM U
COOTBETCTBUH  C
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49 AJIFOMUHUH U €ro CoenuHeHus aaOMUHUS B Mpupoae. XUMUYECKUe | Xapakmepuzosams aJIOMUHUANA 10 €ro IOJOXEHUIO B
COEIUHEHUS CBOWCTBa W MpUMeHeHUe amfoMHHUA. OCOOEHHOCTH | MEPHOAMYECKOW  CHUCTEME  XHMHUYECKHX  DJICMEHTOB
(1 yac) OKCHJIa U TUJApOKcHIA amroMuHus Kak amdortepHsix | [. . Menneneesa.
coeauHeHuil. Baxuelimue conu amoMuaus (Xaopun, | Onucviéams — cTpoeHHe, (U3NYECKHE U XUMHYECKUE
cyabdar). CBOMCTBA AJIFOMUHUS, TOATBEPKIas X COOTBETCTBYIOLIMMU
JdeMoHcTpanuu. Komneknus IIPUPOJHBIX | YPABHEHUSAMHU PEAKIIUI.
coequHeHnil  amomuHuA. Buneodparmentsl U | O6vacHAmMb ABOWCTBEHHBIM XapaKTep XMMHUUYECKUX CBOWCTB
crnaiipl «OKCHIT aIFOMUHUS U €r0 MOAM(UKAIUIY. | OKCUA U THUIPOKCHIA ATFOMUHHUSL.
[Tonyuenue amdoTepHOro THAPOKCHAA ANIOMUHUS U | Konkpemuzuposams —~ SIEKTPOJIUTHUECKOE  MOJTYYCHHE
HCCIIEIOBAaHUE €0 CBOMCTB METAJIJIOB OIIMCAHUEM ITPOU3BO/ICTBA AITFOMUHMUSL.
Yemanasnueams  3aBUCHUMOCTH — OONacTell  IMpUMEHEHUs
QJIFOMHHMSI U €r0 CIUIaBOB OT CBOMCTB 3THX BEIIECTB.
IIpogooums pacu€Thl 1O XUMHUYECKHM QopmyiamM Hu
YpaBHEHUSM  pEaKIHil, NpOTEKaloIUX C  Yy4acTUEM
QIIOMMHMSI U €r0 COETUHEHUU
50—51 | XKeneso u ero OcobeHHoctu cTpoeHust aroma sxeinesa. JKenezo B | Xapakmepuzosame TOJNOXKEHUE XKelle3a B MEPUOINYECKON

COCANHCHUA
(2 yaca)

npupose. Baxneimme pyasl skene3a. OKCHABI H
ruapokcuabl xene3a(ll) u (II). Conu xeneza(ll) u
(ITI). O6HapyxeHHEe KaTHOHOB ejie3a B PacTBOPE.
3HayeHue COeIMHEHUH xKene3a.

JlaGoparopHbie ONbITHI. 43. [Tonyuenune
rugpokcuoB xenesa(ll) u (l11). 44. KauectBeHHbIE
peaKIy Ha KaTHOHBI JKele3a

cucteMe xumuueckux sjemeHtoB J[. M. Mennaeneesa u
OCOOCHHOCTH CTPOCHHUSI aTOMa XKele3a.
Onucvieams HU3NYECKUE U XUMHUYECKHE CBOMCTBA XKeJe3a,

MOATBEPKIass HUX  COOTBETCTBYIOIIMMHU  YPABHEHUSIMHU
peaKui.
ObvsacHamb  HaIU4ue OB TEHETUYECKUX  PSAIOB

coequHenuil sxeneza Fe? u Fe’' .

Ycemanasnueams  3aBUCHUMOCTH  OONacTell  TpPUMEHEHUs
’KeJIe3a M €r0 CIIaBOB OT CBOMCTB 3TUX BEIECTB.
IIpogooums pacu€Thl MO XUMHUYECKHM QopmyraamM Hu
YpaBHEHUSM PEaKIIU, MPOTEKAIOIINX C y4acTHEM jKelle3a 1
€ro COeJUHEHMI.

Habnwoams n onucvleams peakniuu MEXy BEUIECTBAMHU C
MOMOIIIBbIO PYCCKOT0 (POJIHOTO) sI3bIKA U SI3bIKA XUMUU
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52 Ipakxmuueckas Pemenue AKCIIEPUMEHTAIbHBIX 3aja4 Ha | DKCHEPUMEHTAIbHO UCCIe008anb CBOMCTBA METAIIIOB U UX
paboma 7. pacrno3HaBaHME€ M IIOJYyYEHUE METAIJIOB M UX | COEAMHEHMM, pellaTh 3KCIEPUMEHTAJIBHBIE 3a/1a4i 110 TEME
Pemrenue COETUHEHUN «MeTaniby.

HKCIEPUMEHTAIBHBIX Pabomams ¢ maboparopHbIM  O0OpYAOBaHHUEM U

3a/1a4 1o TemMe HarpeBaTeJIbHBIMU ~ MPUOOpPaMH B COOTBETCTBHUH  C

«MeTabny [IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

(1 gac) Habniooams cBOWCTBA METAILIOB U UX COEIUHEHU.
Onucvieambs ~XUMUYECKHI OSKCIIEPUMEHT C IOMOIIbIO
pyccKoro (pOAHOrO) sI3bIKa U S3bIKa XUMUH.
Dopmynuposams BBIBOJBI 10 PE3yJbTaTaM IPOBEIEHHOTO
HKCIIEPUMEHTA.

Onpeoensmo (Mcxonst U3 y4eOHOU 3a/1a4u) HEOOXOIUMOCTh
MCIIOJIb30BaHUs HAOMIOICHUS WU SKCIIEPUMEHTA

53 Kopposus metannos u | Kopposus razopas (xumuyeckas) u O0vsicHAMb TIOHATUE KKOPPO3US.

CIOCOOBI 3aIIMTHI OT | JIEKTPOXUMHUYECKas. 3alUTa METANIOB OT Paznuyams  XUMHUYECKyl0 U DJIEKTPOXUMHUYECKYIO

Heé KOPPO3HUH. KOPPO3HIO.

(1 yac) JdemMoHcTpanuu. Komneknus «Xumunueckue | Mnnocmpuposams  TPUMEPAMH  TOHATHS  «KOPPO3US»,

UCTOYHUKA TOKa». Pe3ynapTaThl  ATUTENBHOTO | «XUMHYECKasi KOPPO3UL», «IINEKTPOXUMUUECKAST KOPPOZHSD.
SKCIIEPUMEHTA 10 HM3YyYEHHUIO KOPPO3UM CTalbHBIX | Xapakmepuzosams  CHOCOOBI  3alIUTHl  METAJIOB  OT
W3JIeJMH B 3aBUCUMOCTH OT YCJIOBHM ITPOLIECCOB KOppO3uu

54—55 | Meraibl B npupoge. | Merannsl B npupoge. [lonstue o meramnypruu. | Knaccuguyuposams  GopMbl  NPUPOIHBIX  COCIUHEHHM
[TonsTue o Uépnas 51 LIBETHAsA METAJUTYPTUsA. | METAJIOB.

MeTaJLTypruu [Mupomerannyprus, THAPOMETAIIYprus, | Xapakmepuszoeams oOue CrocoObl MOMyYEHUsT METaJIOB!

(2 yaca) ANEKTPOMETAILTYPTHUS. JloMeHHBIi IIPOLIECC. | TUPO-, TUAPO- U DIEKTPOMETAILTYPIHIO.

[lepepaboTka  9yyryHa B cTanub.Onektpoius | Koukpemuszuposams  CIOCOOBI  TMOJIyYEHUS  METAIJIOB
pacIuaBoB. npuMepaMud W YpPaBHEHUSMH PEAKIUHA C COCTaBJICHUEM

JemoncTpamun. BoccTtaHoBIIeHHE MeTU M3 OKCHA
meau(ll) Bomoponom. BuneodparmeHnTsl u crnaiisi
«IIpounsBoacTBO qyryHa H CTaJIN.
Buneodparments! u cnaiiasl «3genus u3 uyrysa u

AIIEKTPOHHOTO OanaHca.

Onucvieams JOMEHHBIM TPOLIECC M DIEKTPOJIUTHUECKOE
MOJIy4EHHE METAIJIOB.

Paznuuams 4épHble U IBETHBIE METAJUIBL, YYT'YH U CTallb
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CTaJIN. BuneodparmenTst u CIIan bl

«IIpon3BOICTBO AITFOMHUHUS

56 O06o001eHne 3HaHMA VYpok-ynpaxHeHHEe ¢ UCIIOIb30BaHUE I1Ipo6oodums OLEHKY COOCTBEHHBIX JOCTI)KEHHI B YCBOCHUHU
1o Teme «MeTaJibl» | CaMOCTOSITETIbHON paObOTHI IO BHIITOJIHEHHIO TEMBI.
(1 yac) IIPOBEPOUYHBIX TECTOB, 3aJJAHUN U yIIPa)KHEHUN Koppexmuposamb cBOM 3HaHUSA B COOTBETCTBHHM C
IUTAHUPYEMBIM PE3YJIbTaTOM.
IlonyuambXUMU4ecKyr0  MHPOPMALUU M3  PaA3IMYHBIX
HCTOYHUKOB.
IIpeocmasnsams uHoOpMaIyio 1o TeMe «MeTamisl» B BUJIE
Ta0JIML, CXEeM, ONOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npuMmeHenuem cpencts MKT
57 Konmponvnas pabom 3 no teme «Metayubi» (1 yac)
XuMus M OKpysKawmas cpeaa (2 4)
58 Xumnueckuit cocraB | CtpoeHue 3emiu: sApo, MaHTHs, 3eMHas Kopa, | Mumeepupoeams cBefieHHs 1O (U3NYecKoil reorpaduu B
TJTAHETHI 3eMIIs mutochepa, ruapocdepa, armochepa. XUMUUECKUM | 3HAHUS O XMMHUECKON OpraHu3alliy IUIaHETHI.
(1 gyac) cocraB 3emun. I'opHble noponabsl. Munepainsl. Pynsl. | Xapakmepuzoeams XUMHUYECKMH COCTaB TI'€OJOTMYECKUX
[Tone3Hble NCKOMIAEMBIE. 000J10ueK 3eMIIn.
Jemoncrpauuu. Buaeopparmentsl U ciaiasl | Paziuyames MUHEpAbl U TOPHBIE TTOPOABI
«CtpoeHne 3emid W €€ XUMHUYECKHH COCTaB».
Komnekuust  MHMHEpaJloB M TOPHBIX  IIOPOA.
Komneknus «Pyasl MeTamioBy.
JlabopaTopHblii onbIT. 45. M3yuenue rpanura
59 Oxpana okpyxaronieit | Mctounuku XUMHUYECKOTO 3arpsisHeHus | Xapakmepuszoéams UCTOUHUKH XMUMHUYECKOTO 3arpsi3HEHUs
Cpenpl OT OKpyKatomiel cpeapbl. ['oOanbHble HKOJOTHUECKUE | OKPYXKAIOIIEH Cpeibl.
XUMHYECKOTO MPOOJIEMBI: HapyllIeHHE ouoreoxumuueckux | Onucviéams  TIOOATBHBIE  HKOJIOTMYECKHE  MPOOJIEMBI,
3arpsi3HEHUs KPyroBOPOTOB XUMUYECKUX AJIEMEHTOB, IIOTEIUIEHUE | CBSI3aHHBIE C XMMUUYECKUM 3arpA3HEHUEM.
(1 gac) KJIMMaTa, KUCIOTHBIE OXKIAU U Ap. O30HOBBIE ObIpHL. | [Ipednacams IIyTH MHUHUMU3ALUA BO3JICUCTBUSA

MexayHapoIHOE  COTPYAHHYECTBO B  00JIacTH
OXpaHbl OKpY)KalIllel cpeabl OT XUMHYECKOIro
3arpsi3HEHUs. «3eIEHast XUMUS.

JdemoncTpauuu. BuaeodparmenTtsl u  ciaiiabl

XMMHUYECKOT0 3arpsA3HEHMSI Ha OKPYKAIOIILYIO CPELy.
Ilpuooums mpuMepsl MEXIyHAPOTHOTO COTPYAHUYECTBA B
001acTH OXpaHbl OKpPY)KAIOUIEH Cpeapl OT XUMHUYECKOTO

3arpsi3HEHUS
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«[mobanpHbBIE
YEeJIOBEYECTBAY

9KOJIOTHYECKHE HpO6H€MBI

O06001meHne 3HAHUIA M0 XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka K 0CHOBHOMY rocyaapcrBeHHomy sk3ameny (OI'9) (10 u)

60 BemecrtBa Ctpoenne aToMa XHMHUYECKOTO d3leMeHTa B | [Ipeocmasnams uHpopmanuio no teme «llepuoanueckuit
(1 gac) COOTBETCTBUU C TMOJIOKEHHUEM 3TOr0 3JEMEHTa B | 3aKOH W nepuoaudeckas cucrema . M. Menneneera B
MIEPUOIUYECKON CUCTEME. CBETE TEOPHH CTPOCHMSI aToMa» B BHJE TaOJIUIl, CXEM,
CrpoeHue BemiecTBa: XUMHUYECKass CBSI3b U | OIOPHOI'O KOHCIIEKTA, B TOM YHUCJIE C IPUMEHEHHUEM CPEJICTB
KpUCTAJUIMYECKUE pemméTku. 3aBucumoctb couct | UKT.
00pa30BaHHBIX AJIEMEHTAMH TPOCTBIX BEIIECTB | Bulnonnams TECTOBBIE 3aJaHUSI IO TEME.
(MeTaymioB, HEMETAJJIOB, ONAropoJHBIX Tra3oB) OT | /Ipedcmasnsams MHGOPMAIUIO 1O TeMe «Buapl XuMudyeckon
I0JIOXKEHHUS AJIEMEHTOB B IIEPUOIUYECKOM CHUCTEME. | CBSI3U M THUIIBl KPUCTAUIMYECKUX pelETok. B3aumocBs3b
Knaccudukanus HEOPraHUYECKUX BEIIECTB. | CTPOEGHUSI U CBOMCTB BELIECTB» B BHUJAE TaOJUI, CXEM,
[IpencraBuTenu pa3HbIX KJIACCOB HEOPraHMYECKHX | OMOPHOTO KOHCIIEKTA, B TOM YHUCIIE C IPUMEHEHUEM CPEJICTB
BEILIECTB KT
61-63 | Xumnueckue peakuuu | [Ipu3HaKM ©  yCIOBHS TPOTEKaHHWS XUMHYECKHX | [Ipedcmasnames wHpopmanmio mo teme «Knmaccuduxamnms
(3 yaca) peakuuii. TuMONOrus XMMHUYECKUX pEAKUMM 10 | XUMUYECKUX PEaKUUid MO pa3IMYHbIM MpU3HAKaM» B BUJE
pa3aMYHBIM  OCHOBaHMsM. Peakiuu  MOHHOrO | TaONMI, CXEM, OIMNOPHOIO KOHCIIEKTa, B TOM YHCIE C
oOMeHa. OKHCIUTENBHO-BOCCTAaHOBUTENBHBIE | TpuMeHeHneM cpencts UKT.
peakuuu Buvinonname TecToBbIE 337]aHUS 110 TEME.
Xapaxmepu306ambOKUCIUTENBHO-BOCCTAHOBUTEIBHbIE
peaxkuu, OKUCIUTENb U BOCCTAaHOBUTEIb.
OmauuambOKUCIATEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU OT
peakimii oOMeHa.
3anucvieamyo ypaBHEHUs OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX ~ pEaKUuid C TOMOIIbI0  MeToJa
AJIEKTPOHHOI0 OanaHca
64—65 | OcHOBBI XUMUYECKHEe  CBOMCTBAa  MPOCTBIX  BEHIECTB. | Xapakmepuzosams oOlIME, 0COOCHHbIE U UHANBUyaJIbHbIE
HEOPraHUYECKOMU XapaxkrepHble XAMUYECKHE CBOICTBA | CBOMCTBA KHUCJIOT, OCHOBAaHHW M COJIEM B CBETE TEOPUU
XUMUU coJIe00Pa3yIOIUX OKCHJIOB, TUAPOKCHJIOB | DJIEKTPOIUTHYECKOMN THCCONUAIINN.
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(2 yaca)

(ocHOBaHUH, KHUCIOPOACONCPKAMIMX KHCIOT |
aM(OTEPHBIX TUAPOKCHUIIOB), COJICH

Apaymenmuposams BO3MOXHOCTh MPOTEKAHUSI XUMUUECKUX
peakuuii B paCTBOpax 3JIEKTPOJIUTAX UCXOS U3 YCIOBHIA.
Knaccuguyuposamsv HEeOpraHmdecKue BEIIECTBA 110 COCTaBY
M CBOMCTBAM.

Ilpusooums  TIpUMEpBl  TPEACTABUTEIICH  KOHKPETHBIX
KJIACCOB U TPYIIII HEOPTaHMYECKUX BEILIECTB

66 [ToBTOpeHue u TectupoBanue, pelieHUe 3a1ad4 M BBINOJIHCHUE | Buinonusams TECThI W YHPAKHEHHS, peuwiams 3aJadd 10
0000IIeHHE 110 TEME. | YIPAKHEHUH 110 TeMe TeMe.
[ToxroroBka Kk I1Ipo6oodums ONICHKY COOCTBEHHBIX JOCTH)KEHHI B YCBOCHUHU
KOHTpPOJIbHOM paboTe TEMBI.
(2 yaca) Koppexmuposamb cBOM 3HaHHS B COOTBETCTBUU C

IUTAHUPYEMBIM PE3YJIbTATOM
67 Koumponvnas paboma 4 (ntoropas 1o Kypcy oCHoBHOM 1ikoJisl) (1 yac)
68 Ananu3 KoHTposIbHOU paboTsel. [TonBenenue uroros roga (1 yac)
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Y4eOHO-MeTOANYECKOE O0ecTeyeHHe Kypca XuMUM
OCHOBHOI 00111e00pPa30BaTEJIbHON IIKOJIbI

Y4eOHO-MEeTOAUYECKUI KOMIUIEKT [UJIsi M3Y4eHHs Kypca XuMuu B 8—9 kiaccax,
CO3aHHBIN aBTOPCKUM KOJIIEKTUBOM 1o pykoBoacTBoMm O. C. ['aOpuensiHa, COIEpPKHUT, KpOME
yueOHBIX MOCOOuil, y4yeOHO-METOAMYECKHE U AUJAKTUYeCKHEe MOocoOus, TeTpaau AJis
BBITIOJTHEHUS JTA0OPATOPHBIX U MPAKTUIECKUX PAdOT U Jp.

YMK «Xumus. 8 kiaace»

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. I'abpuensa, U. I'. Octpoymos, C.A. Crankos).
2. Metomuueckoe mocobue. 8§ kimacc (aBropel O. C. TI'abpuensn, U.I'. Octpoymos, C.A.
Crnankos).
3.IIporpamMma kypca Xxumuu st 8—9 kiaccoB 001eo0pa3oBaTeNIbHBIX yupexaeHui (aBTopsl O.
C. I'abpuensu, U. I'. Octpoymos, C. A. Cnankos).

YMK «Xumus. 9 kiaace»
1. Xumus. 9 xnace. YueOnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Cnankos).
2. Meronnyeckoe mocobue. 9 wimacc (aBroper O. C. TIabpumensn, WN.I'. Octpoymon, C.A.
CrnaakoB).
3. IIporpamma kypca xumuu Ui 8-9 kimaccoB o01eo0pa3oBaTenbHBIX yupekaeHui (aBTopsl O.
C. TI'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).

HNudopmannonHbie cpeacTea

HuTepHeT-pecypechl HA PYCCKOM sI3bIKe
1. http://www.alhimik.ru. ITpeacTaBieHsl ciaeayroIue pyOpPUKU: COBEThI A0UTYPHEHTY, YIUTEIIO
XMMHH, CIPAaBOYHUK (OYEeHb OOJIbINasi MOJO0OpKa TAONHIl U CIIPABOYHBIX MaTepHalIOB), Becénas
XHMMHSI, HOBOCTH, OJIMMITHA/IbI, KYHCTKamepa (MHOT'O HHTEPECHBIX HCTOPHYCCKUX CBEICHHN).
2. http://lwww.hij.ru. XXypHan «XuMus U KU3HBHIIOHSITHO M 3aHMMATEIBHO PacCcKas3biBaeT 000
BCEM MHTEPECHOM, YTO [TPOUCXOHUT B HAYKE U MUPE, B KOTOPOM MbI )KUBEM.
3.http://chemistry-chemists.com/index.html. DOnekrponHbIi KypHal «XUMHKH W XAMHS», B
KOTOPOM TMPECTABICHBI OIMBITHI 0 XHMHU U 3aHUMaTelbHas HH(GOPMAIMs, MMO3BOJISIONINE
yBJI€Yb YICHHKOB SKCIIEPUMEHTAIBHON YaCThIO MIPEIMETA.
4. http://c-books.narod.ru. BceBo3amoskHast TuTepaTypa 1o XuMHH.
5. http://www.prosv.ru/. Tlocobus s ydaruxcsi, B TOM YHCIIE I MOJATOTOBKH K HTOTOBOU
arrecrauun (OI'D u EID), Meromuueckue MOcoOMs Ui YUYUTENEH, Hay4YHO-MOMYJIspHAs
JIUTEpATypa 10 XUMHH.
6. http://1september.ru/. XKypuan npenHasHaueH He TOIbKO sl yuuTeneil. B HEM mpecTaBieHo
00JIBIIIOE KOJIMYECTBO pabOT YUCHHKOB, B TOM YHCIIE HCCIIEOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKONBHBIA TOPTA CO CChUIKAMH
Ha 00pa30BaTelIbHbIe CANTHI 10 XMMHH.
8. www.periodictable.ru. COopHuk cTaTeli 0 XHMHYECKHX ODJIEMEHTaX, HJUTIOCTPUPOBAHHBIN
9KCIIEPUMEHTOM.

MarepuajibHO-TeXHHYECKOe 00ecriedeHne KaOMHeTa XUMHH

HarypaibHble 00beKTbI

Harypanbaple 0O0BEKTHI, HCHONB3yeMble B 8—9 Kiaccax TpH OOYyYEHHH XWUMHH,
BKJIIOYAIOT B Cce0sl KOJUICKIMM MHHEPAJOB M TOPHBIX MOPOJ, METAIJIOB M CIUIABOB, OKCHJIOB,
KHUCJIOT, OCHOBAHMi, coliell, B TOM 4YHCIIe MHHEpalbHBIX YIOOpEHUH, a Takxke O00pasIlbl
OpPraHMYECKUX BEIECTB U MaTepuasioB, npeaycMoTpeHHbIx PI'OC. O3HakomiieHue ¢ obpasnamu
VCXOJIHBIX BEIIECTB M IOTOBBIX M3JEIMH IO3BOJSET IMOJYYUTh HArJIAJHBIE IPEACTaBICHUS
0 MaTepualie, BHEIIHEM BHJE, HEKOTOPHIX (U3NYECKUX CBOMCTBaX 00pa3loB. 3HAUUTEIbHbIE
yueOHO-TI03HABATENbHbIE  BO3MOXHOCTM  HMMEIOT  KOJUIEKLIMH, HW3TOTOBJIEHHBIE CaMUMU
HIKoJbHUKAaMU. [IpeaMeTsl A TakuX KOJUIEKIMH cOOMparoTcs BO BpeMsl SKCKYpCUN U JIPYrHX
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BHEYPOYHBIX 3aHSITHUH.

KOHH@KHI/IH HCIOJIB3YIOT TOJIBKO JIA O3HAKOMJICHUA YyYallluXCsd € BHCUHIHMM BUAOM H
(bu3NYECKUMHU CBOMCTBAMH PA3JIMYHBIX BEIIECTB M MaTepuayoB. [ MpOBENEHUS XUMUYECKUX
OMBITOB KOJUJIEKLIUU HUCIIOIH30BATh HEJIb3sI.

XuMHYeCKHe PeaKTHBBI 1 MATEPUAJIbI

OOpareHre co MHOIMMHU BeIIECTBaMH TPeOyeT CTPOroro coOJ0JeHHs NPaBUil TEXHUKU
0€30I1aCHOCTH, OCOOCHHO TPH BBHIIOJHEHHWU OIBITOB CAMHUMH yueHHKamMH. Bce HeoOXoaumble
MepBI NPEAOCTOPOKHOCTU YKa3aHbl B COOTBETCTBYIOIIUX JTOKYMEHTAaX U MHCTPYKLMAX, a TAKKE
B [IOCOOMSIX Ul YUUTENEH XUMUH.

Bce peakTuBBl M MaTepuanbl, HYXHbIE I IPOBEACHUS JIEMOHCTPALMOHHOTIO M
YYCHHYECKOI0 SKCIEPUMEHTa, IIOCTAaBIAIOTCA B 00pa30BaTENbHBIC YUPEIKACHUS OOIIEro
o0pa3oBaHUs ILEHTPAJM30BaHHO B BHJE 3apaHee CKOMIUJIEKTOBaHHBIX Habopos. Ilpu
HEOOXOAUMOCTH  TPUOOpETEHHUs]  JONOJHHUTENBHBIX PEAKTHBOB W MAaTEpPHAJOB  CIEAYeT
oOpamarbes B CleUaIN3UPOBAHHbIE Mara3uHbl.

Xumuyeckas 1a00paTopHasi MOCYAa, ANMNAPATHI U PUOOPHI

XuMuyeckass 1ocyjla TMOJpa3AeiseTcss Ha JABE TIPYNIbL: JJi BBIIOJIHEHHUS OIBITOB
YYalIMMUCS U U1l IEMOHCTPALIMOHHBIX OIBITOB.

Hcnonp3yemble Ha ypokax XMUMHHM B 8—9 kjaccax mnpuOOpbl, ammaparbl U yCTAaHOBKH
KJacCU(UIUPYIOT Ha OCHOBE IPOTEKAIOIIMX B HUX (PU3MUECKUX M XUMHUYECKUX IPOLECCOB
MEX/1y BEILleCTBAMU, HAXOASIIUMUCS B Pa3HBIX arperaTHbIX COCTOSIHUSIX.

1) Ipubops! asst pabOTHI ¢ ra3aMu — MOJyYeHHE, COOMPAaHUE, OYMCTKA, CYIIKA, MOTJIOMICHUE
ra3oB; peakIMM MEXIy MOTOKAMM ra3oB; PEaKIHMH MEXIYy ra3aMu B JJIEKTPUUYECKOM pa3psic;
peaKuuy MEXy ra3aMy IPH [TOBBIIICHHOM JAaBJICHUU.

2) Anmapatbl U MPUOOPBI Ul OMBITOB C XUIKAMHU M TBEPIBIMH BEIECTBAMH — IEPETOHKA,
GwIbTpOBaHME, KPHUCTAIIM3ALMs;, IPOBEJCHUE pPEaKUUid MEXIy TBEPABIM BEIIECTBOM U
KUJKOCTBIO, )KUAKOCTBIO U KHUAKOCTBHIO, TBEP/IBIMU BEILIECTBAMHU.

Bue »oro0if KkiaccupukaMy HaxoAWTCS YydeOHas anmaparypa, INpelHa3HaYeHHas s
M3YYEHHUS TEOPETUYECKUX BOIIPOCOB XUMHUHU: MIUTFOCTPAIIUU 3aKOHA COXPAHEHHUS MacChl BEILIECTB,
JEMOHCTPALMK 3JIEKTPOIPOBOAHOCTH PACTBOPOB MU JBMKEHHUS MOHOB B AJIEKTPUYECKOM IOJIE,
U3YYEHUS CKOPOCTH XHMHUYECKOW pPEaKIMH, IMOCJIEA0BATEIbHOCTH BBITECHEHUS TaJOT€HOB W3
pacTBOPOB UX COEIUHEHHM.

BcenomoratenbHyI0 poiib UTPalOT U3MEPUTENbHBIE U HarpeBaTeIbHbIe IPUOOPHI, pa3IUUHbIE
IpUCHOCOOIEHNUS AT BBIIIOJTHEHHUS OTIBITOB.

TexHuyeckue cpeacTBa 00yUeHHs:
KOMIIBIOTED;
IIPUHTED JIA3EPHBIN;
JIOKYMEHT-KaMepa,
MYJBTUMEANA TPOEKTOD;
JKpaH HaBECHOM.
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