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IMosicuuTeILHAS 3aIMCKA

[TporpammMa Kypca mocTpoeHa Ha KOHIIEHTPUYECKO# KoHuennuu. OcoOEHHOCTh MPOrpaMMbl COCTOMT B TOM, YTO OHA TO3BOJISIET COXPaHHTh
BBICOKMI TEOPETUYECKHl YPOBEHb M CAeNaTh OOy4eHHE MaKCHUMaJbHO pa3BUBAIOMIMM. [103TOMy Bech TEOpeTHYECKHMl Marepuan Kypca XHMHUHU
paccMaTrpuBaeTcs Ha MEepBOM Toay oOydeHwus (8 KIacc), 4TO TMO3BOJSET ydaliumcsi 001ee 0CO3HAHHO M TIIyOOKO M3YYUTh (PAKTUYECKH MaTtepuan —
XUMHUKO 3JIEMCHTOB U HUX COGI[HHCHI/Iﬁ. Taxoe MMOCTPOCHUC IIPOTpaMMBbI IIaéT BO3MOXHOCTb Pa3BUBATh IOJYUCHHBIC ICPBOHAYAIBHO TCOPCTUUCCKHC
CBelleHUs Ha OoratoM (haKTUIECKOM MaTepuaie XMMUU 3JIEMEHTOB B 9 Kitacce.

Llens Kypca: U3ydyeHHue cocTaBa, CTPOCHHS, CBOMCTB XUMHUUYECKHUX DJIEMEHTOB- MPEACTABUTENCH OTACIBHBIX TPYIII TJIABHBIX MOJATPYIIT MEPHUOIAYECKON
cuctemsl dneMeHToB JI.1.MenneneeBa, ux COeAIMHEHUN U TPUMEHEHHUSI.

3amauu:
1. peanm3anmsi €TUHCTBA BEIIECTB IPUPOJIBI, UX TEHETUICCKON CBS3H,

2. yCTaHOBJIICHHE MPUYMHHO-CJIECICTBEHHBIX CBS3€H MEXIYy COCTaBOM, CTPOCHHEM, CBOMCTBAMU H IIPHUMEHEHHEM BEIIIECTB;
(dbopMHIpOBaHKE OCHOBHBIX MOHATHH Kypca XUMHUH 9 Kitacca;

3. pa3BUTHE HAANPEIMETHBIX YMEHHUI U HABBIKOB;

4, (I)OpMI/IpOBaHI/Ie CIICHUAJIbHBIX IIPECAMCETHBIX YMCHI/Iﬁ 1 HAaBBIKOB pa6OTI>I C BCUICCTBAMU, IIPAKTUYCCKAA
HaIlIpaBJICHHOCTH 06y"ICHI/I}I;

5. KOHTPOJIb 3HAHUH, YMEHUH U HABBIKOB YUYaIIUXCSL.

COI[Cp)KaHI/Ie Kypca COCTaBJIACT OCHOBY IJI PACKPLITUSA BAXKHBIX MUPOBO33PCHYCCKUX H,Z[efl, TAaKUX, KaK MaTCpUaAJIbHOC CIMHCTBO BCIICCTB ITPHUPOALI, UX
IFeHETUYCCKaA CBA3b, PA3BUTUC (I)OpM OT CPAaBHUTCIIBHO IIPOCTBIX 0 HanOoJee CJIOKHBIX, BXOAMIUX B COCTAB OPTaHNU3MOB; 06YCJIOBHCHHOCTB CBOICTB
BCIICCTB UX COCTABOM M CTPOCHHUEM, IIPUMCHCHUA BCIICCTB UX CBOI\/'ICTBaMI/I; CAUHCTBO MPUPOJAbI XUMHUUYCCKUX CBsI3eH U CIOCOOOB MX npeo6pasoBaHI/1s1
P XUMHUYCCKUX MPEBPALICHHUAX, TO3HABACMOCTE CYHIHOCTH XUMHUYCCKUX npeBpameHm?I COBPCMCHHBIMU HAYYHBIMHU METOJaMH.

[Ipemnaraembie mMaTepuanbl pa3paboTaHbl Ha OCHOBe aBTopckoil mporpammbl O.C.I'abpuensina, coorBercTByMOme denepanibHOMY KOMIIOHEHTY
lNocynapctBeHHOTO cTaHAapTa 00IIET0 00pa3oBaHus U NONMylIeHHOH MuHHCTepCcTBOM 00pa3oBanus u Hayku Poccuiickoit deneparuu (O.C.I'abpuensu
[Tporpamma kypca xumuu i 8-11 kiaccoB 001e00pa3oBaTEIbHBIX YUPEKACHUIN — 2-¢ U3IaHKe, IepepaO0TaHHOE U JOTOTHEHHOE )



ABTOpCKOH TIporpamMme COOTBETCTBYET yueOHuK: «Xumusa 9 kmacey. O.C.I'abpuensH - pekoMeH10BaHO MUHUCTEPCTBOM 00pa3oBaHus U Hayku PD —
M.: Ipocda, 2021.

B paboueii nmporpamMmMe mpeayCMOTPEHO BapHaTHBHOE HCIIOJIb30BaHHE LU(GPOBOM Jab0OpaTOpUM MpH MPOBEACHUU IEMOHCTPALMOHHOTO 3KCIIEPUMEHTA,
IIPAKTUYECKHUX U Ja00paTOPHBIX PadoT.

Pemienuto 3aay BOCIUTAHUSA y yYalllUXCsl HHTEpeca K 3HAHUSAM, CAaMOCTOSITEIbHOCTH, KpUTUYHOCTH MBILUIEHUS, TPYJOII00US U 100POCOBECTHOCTH NPU
O00y4eHMH XUMHUH CIY)KaT pa3HOOOpa3Hble METOJbl U OpraHM3alMOHHbIC (OPMBI, KaK TPAJWIIMOHHO YTBEPAMBIIMECS B HIKOJHHOM NPAKTHKE, TaK U
HETPaJAULMOHHBIE, TIOSIBUBILINECS B OIIBITE IIEPEJOBBIX YUUTEIICH.

[Ipu u3ydenun Kypca 1enecooOpa3Ho HCIOJIb30BAaTh HCTOPUUECKUN TOIXO0 K PACKPBITUIO MOHATUN, 3aKOHOB M TEOPHi, TOKa3bIBasi, KAaK BO3HUKAIOT U
perarTcs MPOTUBOPEUHS, KAK COBEPIIAIOTCS OTKPHITUSI YUEHBIMHU, KAKOBBI UX CYJbOBI U )KU3HEHHBIC ITO3HIINH.

HporpaMMa MMOCTPOCHA C YUYCTOM peCajin3dalluu MCIKIIPCIMCETHBIX CBs3EH C KypcoMm (bHSI/IKI/I 7 KJjlacCa, rA¢ U3ydaroTCs OCHOBHBIC CBCACHUA O CTPOCHUU
MOJICKYJI XU aTOMOB, U ouogoruu 6-7 KJIaCCOB, ra€ AacTcCiai 3HAKOMCTBO C XUMHUUYECKOU opraHnsauI/Ieﬁ KIICTKU W IIponeccaMu obMeHa BCIICCTB.
HporpaMMa peaIn3yeT KOHI_[eHTpI/I‘leCKI/Iﬁ IIPUHIMIT O6y‘leHI/I$I Uepe3 Pa3BUTHUC Q)YHHaMCHTaJIBHBIX HOHHTHﬁ, HN3YUCHUC SaKOHOMepHOCTeﬁ K OBJIAJACHUC
HaBbBIKaMH HpaKTI/I‘leCKOﬁ pa6OTBI.

B copepxannm xypca xumun 9 xiiacca BHa4gajge 00OOIIEHHO PACKPBITHI CBEAECHHS O CBOWCTBAX KJIACCOB BEIECTB — METAJUIOB U HEMETAIIOB, a 3aTEM
0/IpOOHO OCBEIIEHBI CBOMCTBA IIEJIOYHBIX U LIEIOYHO3EMENbHBIX METAIOB U rajloreHoB. Hapsigy ¢ 3TUM B Kypce pacKpbIBalOTCSI TAaKK€ M CBOMCTBA
OTJENbHBIX BaXKHBIX B HAPOJHOXO3SIMICTBEHHOM OTHOIIIEHUHU BELIECTB. 3aKaHUYMBAETCS KypC KPaTKUM 3HAKOMCTBOM C OPTaHUYECKHUMH COEUHEHUSIMU, B
OCHOBE 0TOOpa KOTOPBIX JIEKUT UJI€s1 TEHETUYECKOIO Pa3BUTUSL OPraHMUYECKUX BEIIECTB OT YIIIEBOJOPOIOB 1O OMONOIMMEPOB (OEIKOB U YIIIEBOJIOB).

3HaYUTEIbHOE MECTO B COJAEPKAHUHM Kypca OTBOAMUTCS XHMHUYECKOMY SKClepUMeHTY. OH OTKpbIBa€T BO3MOXKHOCTH (OpPMHUPOBaTH y ydaluxcs
CHelHalbHbIe IPEIMETHbIE YMEHUS paboTaTh C BELUIECTBAMHU, BBIIOIHITH IPOCTHIE XUMUYECKHUE OIBITHI, YUUT IIKOJIBHUKOB 0€30M1aCHOMY U 3KOJIOTUYECKH
IrpaMOTHOMY OOILEHHIO C BElIeCTBaMH B ObITY M Ha npousBozcTBe. [IpakTuyeckue paboTsl 00beIMHEHBI B J1Ba MpakTUKyMa (3+5 paboT), KOTOphIE CITyKaT
HE TOJIbKO CPEJICTBOM 3aKpEIUICHUs YMEHUH U HaBBIKOB, HO TaKXK€ M CPEJCTBOM KOHTPOJS 32 KaueCTBOM MX CHOPMHUPOBAHHOCTH. [[Js1 BBINMOIHEHUS
HKCIEPEMHUHTAIbHBIX 33]ad MPUMEHSIETCS BapHaTUBHOE HCIOJIb30BaHUE LU(POBOM 1abopaTOpUM MpH MPOBEJEHUN AEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA,
MPAKTUYECKUX H JIaDOpaTOPHBIX padoT.

KoHTpo:b 3a ypoBHEM 3HAHUI ydaluxcsl IpeyCcMaTpUBaeT MPOoBeIeHNE J1a00paTOPHBIX, TPAKTUUECKHUX, CAMOCTOSITEIbHBIX, TECTOBBIX U KOHTPOJIBHBIX

pa60T. IIo Temam: ((MCTaJ'IJ'ILI», «HemeTambl» npeaAyCMOTPCHBI KOHTPOJIBHBIC pa6OTLI.

JlanHas pabouasi mporpaMMa MOKET OBITh peajln30BaHa MPU HCHOJIB30BAHUHU TPAIUIMOHHON TEXHOJOTMHM OOYYEHHs, a TAaKKe JJIEMEHTOB IPYTuX
COBPEMEHHBIX 00pa30BaTEeNbHBIX TEXHOJOIUH, MEepeloBhIX (OPM M METOJ0B OOy4YEHMs, TAaKUX Kak MpOOJEMHBIN MeTon, pa3BHBarollee oO0ydeHHE,



KOMITHIOTEPHBIE TEXHOJIOTHH, TECTOBBIH KOHTPOJIb 3HAHWW W Jp. B 3aBUCHUMOCTH OT CKJIIOHHOCTEH, MOTPEOHOCTEH, BO3ZMOXHOCTEH M CIOCOOHOCTEH
Ka)KJJ0T0 KOHKPETHOTO KJlacca B Mapalieii.

VYueOHbIl npenMeT u3ydaercs B 9 Kiacce, paccuuTaH Ha 68 vacoB (2 Waca B HENENI0), B TOM YHCIE Ha MpaKTHYeCKHe paboThl - 7 , 1abopaTOpHbBIS
OMBITHI — 17, KOHTPOJIbHBIE PAOOTHI — 4.

OcHoBHbBIC TPEOOBAHNUS K YPOBHIO 3HAHUM M YMEHUH y4AIIHUXCH
0 XMMHH K KOHHYy 9 KJiacca

IInanupyemsle pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeAMeTa XUMHH.

Juunocmuvimu pe3yiomamamu OCBOCHUS BBIITYCKHUKaMU OCHOBHOMH IIKOJIBI IIporpamMmsl 1O XUMUU ABJISAIFOTCA:

1) dopmupoBaHUE ETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTHKH, yIUTHIBAOIIETO
COLIMAJIbHOE, KYJIbTYPHOE, 3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOIO MUPA;

2) BOCIIUTaHUE POCCUHUCKOM Irpa)1aHCKOW MACHTUYHOCTHU: MaTPUOTH3Ma, yBaXKeHU K OTeuecTBy, IPOLUIOMY M HACTOSIIEMY MHOTOHALMOHAIBHOTO Hapo1a
Poccun; oco3Hanne cBOEH ATHUYECKOM MPHUHAIIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYpPbl CBOETO HAPO/1a, CBOETO Kpasi, OCHOB KYJbTYPHOIO HACIEAMS
HaponoB Poccun n yennoBeuecTBa; yCBOEHNE T'YMAHUCTUYECKUX, IEMOKPATUYECKUX U TPAIULIUOHHBIX IEHHOCTE! MHOTOHALIMOHAIBHOTO POCCUMCKOTO
oO1iecTBa; BOCIUTaHHE YyBCTBA OTBETCTBEHHOCTH U JloJira nepea PoauHow;

3) popmMHpoBaHUE OTBETCTBEHHOI'O OTHOLICHUS K YYEHHIO, TOTOBHOCTU M CIIOCOOHOCTH 00yYaroIuXxcs K CaMOPa3BUTHIO U CaMOOOpPa30BaHHUIO Ha OCHOBE
MOTHBAIIMK K 00Y4EHHIO U IO3HAHUIO, 0CO3HAHHOMY BBIOOPY U MOCTPOCHUIO JajbHEHIIel NHANBHUIyaIbHON TpaeKTOpuu 00pa3oBaHus Ha Oa3e
OpPUEHTUPOBKU B MUpe npodeccuii u npohecCHOHATbHBIX NMPEANOYTEHUH, C YYETOM YCTONYMBBIX I03HABATEIbHBIX MHTEPECOB, a TAK)KE HA OCHOBE
(GbopMHPOBaHUS YBAXKUTEIHLHOTO OTHOLIEHUS K TPYly, Pa3BUTHS ONbITA YYacTUS B COIIMAIEHO 3HAYUMOM TPY/IIE;

4) (bOpMI/IpOBaHI/IG HEHHOCTH 340POBOI0 U 0e30I1acHOro 06p3.33. JKU3HH,; YCBOCHUC MMPAaBUIT MHAUBUAYAJIBHOI'O U KOJIJICKTUBHOT'O 0e30I1acHOro IIOBCACHUA B
T-I];)G?,BI)I'-I'c’lI\/’IHI:;IX CUTyalUsX, YIPOXAOIUX )KU3HU U 310POBBIO J'II-O)IGﬁ, IMpaBHJI IOBCACHUA HA TPAHCIIOPTE U HA JOpOrax;,



5) bopMHpOBaHHE OCHOB HKOJIOTMUYECKOI KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO KOJOTUYECKOTO MBIIIJICHUS, PA3BUTHE OIBITA
HKOJIOTMYECKH OPUEHTUPOBAHHOM PE(IIEKCUBHO — OLIEHOYHOM U MPAKTUUYECKON ACSITETbHOCTU B KU3HEHHBIX CUTYAIIHSIX;

6) popmMHupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMHU, JIETHMH CTApIIEro M MJIaJIIIero BO3pacTa,
B3pOCIIBIMH B IIpoliecce 00pa3oBaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO — HCCIIEI0BATENbCKOM, TBOPUECKON U JPYTrUX BUIOB JAEATEIbHOCTH;

Memanpeomemnvimu pe3yibmamamu OCBOCHUs BBIITYCKHUKaMU OCHOBHOM IIKOJIbI IIPOTPAMMBI 110 XUMUH SIBJISFOTCS:
1) yMeHHEe caMOCTOSATENBHO ONPEACTIATH eI CBOCTO 00yUYSHHS, CTABUTh M (POPMYITUpPOBATh /Isl ceOs HOBBIE 3a/1a4i B y4€0e 1 IMO3HABATEIBHOM
JEATEIbHOCTH, PA3BUBATh MOTUBBI U UHTEPECHI CBOEH II03HABATEIILHOM AEATEIbHOCTH;

2) yMeHHEe CaMOCTOATENBHO IIAHUPOBATH ITYTH JOCTHKEHUS 1IeJIeH, B TOM YHCIIe aJbTepHATUBHBIC, OCO3HAHHO BHIOMpATh Hanbosee 3pPpeKTHBHbIC
CTIOCOOBI pelIeHus1 y4eOHBIX U TO3HABATEIBHBIX 33/1a4;

3) yMeHHEe COOTHOCUTDH CBOU JCUCTBUS C IUIAHUPYEMBIMH Pe3yIbTaTaMH, OCYILECTBIIATh KOHTPOJIb CBOEH AEATENBHOCTH B IPOLIECCE JOCTHXKEHU S
pe3yibTara, ONpeAesaTh CIOCOObI IEHCTBUI B paMKaX MPEIOKEHHBIX YCIIOBHIA U TPEOOBaHM, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHH C
W3MEHSIOLIENCS CUTYallue;

4) YMCHHEC OLICHUBATH MMPABUJIIBHOCTD BBIITOJIHCHU A yqe6H0171 3aJga4u, COOCTBEHHBIE BO3MOXKHOCTH €€ pCHICHUSA,

5) BIajieHue OCHOBAMH CAaMOKOHTPOJIS, CAMOOIEHKH, IPUHSATHSI PEIIEHUN U OCYIIIECTBICHUSI OCO3HAHHOTO BBIOOpA B yUeOHOU M MO3HABATEIHLHOM
e TeTbHOCTH;

6) ymMeHue onpeensaTh MOHATHS, Co37aBaTh 0000IICHHS, YCTaHABIIMBATh AHAJIOTHH, KITACCH(HUIIMPOBATh, CAMOCTOSITEILHO BRIOUPATh OCHOBAHU S U
KpUTEpUH ISl KnacCu(UKAIINK, YCTAHABIMBATh MPUUYNHHO — CIIEJCTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE PACCYK/ICHHUE, YMO3aKIIIOUEHHE U JIeJIaTh BHIBOJIBI;

7) YMCHHC CO31aBaThb, IPUMCHATL U Hp606pa30BBIBaTL 3HAKU U CUMBOJIbI, MOACIIN U CXEMBI JJIsI pCUICHUA y‘{C6HLIX M IO3HAaBaTCJIBHBIX 3a4a4,



8) yMeHue OpraHru30BbIBaTh y4eOHOE COTPYAHNYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMU; pab0TaTh MHAWBUIYaIbHO U B TPYIIIIE:
HAXOJUTh 00Illee pelIeHre U pa3peiaTh KOHQIUKTH Ha OCHOBE COTJIaCOBAHUS MO3UIUHN U yuéTa HHTEpecoB; POPMYyIUPOBATH, ApTyMEHTUPOBAThH U
OTCTauBaTh CBOE MHEHHUE;

9) ymeHue 0CO3HAaHHO MCMOJIB30BaTh PEUYEBbIE CPEJICTBA B COOTBETCTBUH C 3a/1aueii KOMMYHHUKAIIUU JIJIs1 BBIPQXKEHHUSI CBOMX YYBCTB, MBICIICH U
MOTPeOHOCTEH; MIIAHUPOBAHUS U PETYJISIIUN CBOSH AESITeIbHOCTH; BIIaJICHUE YCTHOM U MUCbMEHHOM Peubl0, MOHOJIOTHYECKONH KOHTEKCTHON PeUblo;

10) popmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOIH30BaHUS HHPOPMAITMOHHO — KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

11) popmupoBanue 1 pa3BUTHE FIKOJIOTMUYECKOTO MBIIICHHUS, YMEHUE PUMEHSATh €r0 B TI03HABATEIbHON, KOMMYHUKATUBHOM, COLIMATILHON MPAKTUKE U
npodeccroHanbHON OpUEHTALIUH.

Hpedmemnbmu pe3yiromamamu OCBOCHUA BbIITYCKHUKAMU OCHOBHOM IIKOJIBI IIpOorpaMmel 110 XUMHUU ABJIAKOTCS:
1) (bOpMI/IpOBaHI/Ie IMEPBOHAYAJIIbHBIX CUCTCMATU3UPOBAHHBIX HpeI[CTaBJ'IeHI/Iﬁ 0 BCUICCTBAX, UX IIPCBPAIICHUAX W ITPAKTUYCCKOM IIPUMCHCHNH; OBJIAJICHHUC
MMOHSATANHEIM arrmnapaTomM U CUMBOJIMYCCKHUM S3bIKOM XHMUU

2) 0CO3HAaHHE 00BEKTUBHON 3HAUMMOCTH OCHOB XUMHUUYECKOM HAYKH KakK o0iactu COBPECMCHHOT'O €CTECTBO3HAHUA, XUMHWYCCKUX npeBpameHI/nTI
HEOPTraHNYCCKUX U OPIraHNYCCKUX BCIICCTB KAK OCHOBBI MHOTHUX SIBJICHUH KMBOM 1 HEXKUBOM MMpUpOAbI; yrny6neHHe Hpe,Z[CTaBJ'ICHI/Iﬁ 0 MaTCpUaJIbHOM
CANHCTBC MUDA,

3) OBJIQJICHHE OCHOBAMH XMMHYISCKOMN TpaMOTHOCTH: CIIOCOOHOCTBIO AHAJIN3UPOBATDH U 00BEKTHUBHO OIICHUBATDH JXU3HCHHBIC CUTYyalluH, CBA3AHHBIC C
XHMHeﬁ, HaBBIKAMH 0€30I1aCHOTO O6paH_leHI/I$I C BCIIECTBAMHU, UCIIOJIb3yEMbIMHU B MMOBCEAHEBHOM JKU3HH; YMCHUCM aHAJIM3UPOBATH U INIAHUPOBATH
9KOJIOTHYECKHU 0€30I1acCHOE MOBCACHHUC B LICIIAX COXPAHCHUSA 3J0POBbA U OKpY)KB.I-OH.ICI’I CpCabl;

4) popMupoBaHrEe YMEHUI yCTaHABIMBATH CBS3H MEXIY PEATbHO HAOIIOAAeMBIMU XUMHYECKIUMU SIBIICHUSMH U MIPOIIECCAMH, MIPOUCXOIAIIAMHU B
MUKPOMHUpPE, OOBICHITHh MPUIUHBI MHOTOOOPa3Us BEIIECTB, 3aBUCHUMOCTb WX CBOMCTB OT COCTaBa M CTPOCHMUSI, a TAK)KE 3aBUCUMOCTh TPUMEHEHHUS BEIIECTB

OT UX CBOMCTB;



5) npuobpeTeHue OnbITa UCIIOIB30BAHUS PA3IMYHBIX METO0B N3YUEHHUS BEIIECTB: HAOIIOACHHS 32 UX IPEBPALICHUSIMU [P MPOBEIEHUN HECIIOKHBIX
XUMHUYECKHUX IKCIIEPUMEHTOB C UCIIOJIb30BAHUEM J1a00paTOPHOTO 000PYI0BaHUS U IPHOOPOB;

6) popMHpoBaHUE MPEICTABICHUH 0 3HAUCHHH XUMUYECKOI HayKH B PEIICHHH COBPEMEHHBIX 3KOJOIMYECKHX MPo0IeM, B TOM YHUCIIE B IPEIOTBPALICHUN
TEXHOTEHHBIX U IKOJIOTHYECKUX KaTacTpod.

B pe3yJbTaTe H3y4Y€HUs XUMHUH HaA 0a3zoBOM YPOBHE B 9 kiacce

Y4yeHuk HAYYHUTCH:

Ionumamso

- XUMUYECKYIO CHUMBOJIMKY: 3HAKH XUMUYECKUX IEMEHTOB, (OPMYJIbl XUMHUECKUX BEIIECTB, yPAaBHEHUSI XUMUYECKUX PEaKIUi

- BaXHEHIINE XMMUYECKUE TTOHSTHUS: BEIIECTBO, XUMUYECKUM IJIEMEHT, aTOM, MOJIEKYyJia, OTHOCUTEIbHbIE aTOMHAsI U MOJICKYJIsipHAsh MacChl, HOH,
KaTHOH, aHHUOH, XMMHYECKasi CBS3b, AJICKTPOOTPHUIATEIBHOCTh, BAJICHTHOCTb, CTEIICHb OKHCIICHHS, MOJIb, MOJIApHAs Macca, MOJSPHBIA 00BbeM,
PacTBOPBI, JIEKTPOIUTHI U HEIIEKTPOJIUTHI, DJICKTPOIUTHYECKAsT TUCCOIUAIUS, OKUCIUTEIh U BOCCTAHOBUTEIb, OKHUCICHUE U BOCCTaHOBJICHHE,
TEII0BOM 3P (EKT peakiy, OCHOBHBIE THIIbI PEAKIIM B HCOPTAHUYECKON XUMUU

- (OpMYIUPOBKH OCHOBHBIX 3aKOHOB M TCOPHH XHMHH: aTOMHO-MOJICKYJISIPHOTO YUYCHHS, 3aKOHOB COXPAaHEHHS MAacCChl BEIISCTB, MOCTOSHCTBA
cocTaBa BellecTB, ABorajapo; nepuoaudeckoro 3akoHa J[.Ml.MenneneeBa; Teopur CTPOECHHS aTroMa M YYEHHUS O CTPOCHUHM BEIIECTBA; TEOPUU
AIEKTPOIUTUYECKON JUCCOLMAIINK M YICHHUSI O XUMUYECKON PEaKIIUH.

Has3zvieamo

- XUMHYECKHE IIIEMEHTEI

- CO€JIMHEHUS U3yYEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB

- OpraHu4YecKHe BeIecTBa Mo uxX (popmyre: MeTaH, 3TaH, ITUJIEH, alleTUJICH, METaHOJ, dTaHOJ, TIMIIEPHH, YKCYCHAs KHCIIOTa, TIII0K03a, caxaposa
Obvacruamo

- (U3MYECKUN CMBICT TMOPSAKOBOIO HOMEpa XMMHUUYECKOTO JJIEMEHTa, HOMEpa TPYIIbl W TEpPHoJia B TMEPUOJUYECKON CHCTEME XHMHYECKHX
anemeHToB J[.M1.MeHieneeBa, K KOTOPBIM 3JIEMEHT MPUHAIICKUT

- 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHUSI aTOMOB, CBOMCTB JIEMEHTOB B MpeiesiaX MaJIbIX MIEPHOJIOB U A-TPYIII, a TAKKE CBOMCTB 00pa3yeMbIX UMU
BBICIINX OKCHJIOB U THAPOKCUJIOB

- CYIITHOCTbH MPOIECCa MIEKTPOTUTHICCKON TUCCOUAINH U PEAKIIM HOHHOTO 0OMeHa

Xapaxmepu3zoeambo



- XMUMHUYECKHe 3eMeHTHl 1-20 Ha OCHOBE UX TOJIOKEHUS B MEPHOAMYECKON CHUCTeMe XMMHYeckuX 3neMeHToB [I.M1.MeHneneeBan ocobeHHOCTEH
CTPOEHUS X aTOMOB

- B3aUMOCBSI3b MEXJly COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTaHUYECKUX BELLECTB

-XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX BEILECTB (IIPOCTHIX BEIECTB U COCAMHEHUIN)

Onpeoenameo

- COCTaB BEILECTB 10 UX opMyIaM

- BAJICHTHOCTb M CTENIEHU OKHUCIIEHUS JIEMEHTOB B COEIMHEHUN

- BUJIbl XUMUYECKON CBA3M B COEAMHEHUSX

- TUIBl KPUCTALIIMUECKUX PELIETOK TBEPAbIX BEIIECTB

-IIPUHAJIEKHOCTD BELIECTB K OIPE/IEIIEHHOMY KJIACCy COEIMHEHUN

- TUIIBl XUMUYECKUX PEeaKIUn

- BO3MOXHOCTb IPOTEKaHUS PEaKIMi HOHHOTO 0OMeHa

Cocmagnamo

- CXEMbI CTPOEHHS aTOMOB IIE€PBBIX JIBA/ILATH 3IEMEHTOB nepuoaudeckoil cucremsl [I.M1.Meneneera

- (hopMyJTBI HEOPTAaHMYECKUX COCTMHEHUH M3yYEHHBIX KJIACCOB BEIIECTB

- YPAaBHEHMsI XMMUYECKHUX PEaKLHii, B TOM YHCIIE€ OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C IIOMOLIbIO METO/Ia 3JIEKTPOHHOr0 OajlaHca
be3onacno oopawamuca

- ¢ XMMHMYECKOH MOCy10i 1 1TabOpaToOpHBIM 000pYy10BaHUEM

IIpoeooume xumuueckuii IKcnepumenm

- IOJITBEPKAAIOLINHN XMUMUYECKHI COCTaB HEOPraHUYECKUX COeAMHEHUM

- MOATBEPKAAIOINN XMMUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB

- 10 MOJTYYEHHI0, COOMPAHUIO U PACIIO3HABAHUIO a3000pa3HbIX BEIIECTB

- 110 OIIPENIETICHUIO XJIOPUA-, CyIb(aT-, KApOOHAT-MOHOB U MOHA AMMOHHUS C TIOMOIIIbIO KAUECTBEHHBIX PEAKIIUi

Buvtuucnamo

- MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMysie coeTMHEHHS

- MacCOBYIO JIOJIIO BEILIECTBA B pacTBOPE

- Maccy OCHOBHOI'O BELIECTBA 110 U3BECTHON MAaCCOBOM J10JI€ IPUMECEN

- 00bEMHYIO JIOJII0 KOMIIOHEHTa ra30BOil cMecu

- KOJIMYECTBO BEIIECTBA, 00bEM MJIM MacCy BElIeCTBa MO KOJUYECTBY BEIleCTBa, 00bEMY HIIM MAacCe peareHTOB WIIM POJYKTOB PEaKLIUU
Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 6 RPAKMUYECKOU 0eAMEIbHOCIU U NO6CEOHEBH O HCUHU

- g 6e30macHOro oOpalieHus ¢ BELIECTBAMH U MaTepHallaMU B MOBCEIHEBHOM KM3HU U TPAMOTHOTO OKa3aHMs MEpBOW MOMOILIU MPHU 0XKOTrax
KHUCJIOTaMH U I1eJT04YaMu

- JUIs1 OOBSICHEHUS OT/AETbHBIX (PAKTOB U MPUPOJHBIX SBJIECHUIN



- JUI KPUTUYECKOM OLIEHKH MH(OPMAIMH O BEUIECTBAX, UCTIONb3YEMBIX B OBITY

BBIHyCKHI/IK MOJIYYUT BO3MOKHOCTHb HAYYUTHCH .

XapakTepru30BaTh OCHOBHBIE METO/IbI IO3HAHUS XUMHUECKUX O0BHEKTOB
Paznuyarh xumMudeckne 0ObEKTHI (B CTATHKE):

- XUMHYECKHE AJIIEMEHTHI M ITPOCTHIC BENIECTBA

- METaJUTbl U HEMETAILIBI (M XapaKTEePHU30BaTh OTHOCUTEILHOCTh MPUHAITIC)KHOCTH TAKHX O0BEKTOB K TOW WIJIM WHOU TPYTITE
- OpraHNYEeCKHEe U HEOPTaHUIECKHE COCAMHCHUS

- TUAPOKCHUBI (KUCIOPOACOACPKAIINE KUCIOTHI, OCHOBaHHUS, aM()OTEPHBIC THAPOKCHUIBI)

- OKCHJIBI HECOJIEOOpa3yroIue 1 cojeodpasyromue (KUCIOTHBIE, OCHOBHBIC, aM(POTEpPHBIC)

- BAJICHTHOCTh U CTETICHU OKUCIICHUS

- CUCTEMAaTHUYECKUE U TPUBUAIBHBIC TEPMUHBI XUMHUYECKOW HOMEHKJIIATYPHI

- 3HAKOBYIO CUCTEMY B XUMHUH

Paznuuarh xuMuueckre 0ObEKTHI (B TMHAMUKE):

- (pu3nYeCcKre U XMMHYECKHUE CTOPOHBI MPOIIECCOB PACTBOPEHHUS U AMCCOIHAIIUN
= OKHUCJIIUTCIIbHO-BOCCTAHOBUTCJIIBHBIC peaKHI/II/I nu pCaKHI/II/I O6M€Ha

- CXEMbI U YPaBHECHUSI XUMUYECKUX PEAKIIMN

COOTHOCHUTD:

- 9K30TEepPMHUYECKUE PEeaKIUU U PEaKLIUU TOPEHHSI

- KaTaJIMTUYECKHE Peakuu U (pepMEeHTaTUBHbBIE PEAKIINU

- METaJlll, OCHOBHBIN OKCHUJ, OCHOBAaHUE, COJb

- HEMeTaJlJl, KUCJIIOTHBIA OKCHJI, KUCIIOTY, COJIb

- CTPOEHHE aToMa, BUJ XMMHUYECKON CBSI3U, TUI KPUCTAJUTMYECKON pEIeTKH U (U3HUECKUe CBOICTBA BEIlECTBA

- HaXOKJICHHE 3JIEMEHTOB B IIPUPO/JIE ¥ MPOMBIIIIEHHBIE CIIOCOOBI UX MOJIY4YEHUs

- He00XOAMMOCTb XUMUYECKOT0 IMPOU3BOCTBA M TPEOOBAHUIN K OXpaHE OKPYKaIOLIeH cpe/Ibl

- HE0OXO/IMMOCTh IPUMEHEHHSI COBPEMEHHBIX BELIECTB U MAaTEPUAJIOB U TpeOOBaHUI K 3/J0pOBbECOEPEIKEHUIO

Bb1aBUTaTh M 3KCIEPUMEHTAIBHO IIPOBEPSITh TUIIOTE3bl O XMMUUYECKHUX CBOWCTBAX BEILECTB HA OCHOBE MX COCTaBa, CTPOCHUS U IPUHAJIEKHOCTH K
onpeieJICHHOMY KJlaccy (TPyIIe) BEeIeCTB

ITporuo3upoBaTh CIOCOOHOCTH BEIECTBA MPOSBISTH OKUCIUTEIbHBIE UM BOCCTAHOBUTEIbHbIE CBOMCTBA C YUETOM CTEIIEHEeH OKUCIIEHUS
2JIEMEHTOB, BXOASILUX B €M0 COCTaB, & TAKXKE MPOJLYKTOB COOTBETCTBYIOLIUX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN

CocTaBnsTh ypaBHEHUS PEAKIIUMA ¢ YIaCTUEM TUITHYHBIX OKHCJIUTENIEH U BOCCTAHOBUTENIEH Ha OCHOBE AJICKTPOHHOTO OanaHca



OmnpenensaTb BO3MOXHOCTb IPOTEKAHUS XUMUUYECKUX PEAKLUN HAa OCHOBE 3JIEKTPOXUMHUECKOTO psAJla HANPSKEHUI METAJUIOB, psaaa
3JIEKTPOOTPHUIIATEIILHOCTH HEMETAIIJIOB, TAOJIUIIBI PACTBOPUMOCTH U ydUeTa YCIOBUM MPOBEACHUS PEAKIIUH

[TpoBOAKTE pacyeTsl IO XUMHUYCCKUM (POPMYJIaM U YPaBHEHHUSIM

- 7151 BBIBOJIA (DOPMYJIBI COSIMHEHHUS 10 MACCOBBIM JIOJISIM DJIEMEHTOB

- JUIS IPUTOTOBJICHHSI PACTBOPA C UCIOJIb30BAHUEM KPUCTAIIOTHIPATOB

- JUTS1 HAXOXKJICHHUS TOJIM BBIXOa TIPOYKTa PEAKIIMH 110 OTHOIICHUIO K TECOPETHUECKH BO3MOKHOMY

- ¢ ucnoiib3oBanue npapuia [ eit-Jlroccaka 06 00bEMHBIX COOTHOIIIECHUSIX T'a30B

- C HCTIOJIb30BAaHUEM MOHATHH «KMOJIIb», «MMOJIbY, «IHUCIIO ABOTAIPO»

- [10 TCPMOXUMHUYCCKUM YPAaBHCHUAM PCAKIINU

[TpoBOANUTE XUMUYIECKHUHT SKCIIEPUMEHT C HEYKOCHUTEIbHBIM COOJTIOCHHUEM TPABHJI TEXHUKU 0E30MaCHOCTH

- TI0 YCTAHOBJICHUIO KQUECTBEHHOT'0 U KOJMYECTBEHHOTO COCTaBa COCIUHECHUS

- IPY BBITIOJIHEHUU MCCIIEI0BATEILCKOTO MPOEKTa

- B JOMAalllHUX YCJIOBUAX

Hcnonp30Bath MpUOOPETEHHBIC KIFOUEBbIC KOMIIETCHIIUH JIJIs BHITIOJIHEHHS IPOCKTOB U y4eOHO-UCCIIeI0BATEIbCKUX PA0OT MO U3YYCHUIO CBOWCTB,
CIOCOOOB MOJYYECHHUS U PACTIO3HABAHUS BEIIECTB

OmnpenensaTh HCTOYHUKH XMMHYECKONH MH()OPMAIIUH, TPEACTABISATh CIIMCOK HHPOPMAIIMOHHBIX PECYPCOB, B TOM YHCIIC U Ha HHOCTPAHHOM S3BIKE,
TOTOBUTH UH(DOPMAIIMOHHBIN MPOAYKT U MPE3CHTOBATH €T0

OOBEKTUBHO OIEHUBATh HH(OPMAIMIO O BEHIECTBAX M XHMHUYECKHX IPOLECCaX, KPUTUYECKH OTHOCUTHCS K IICEBIIOHAy4yHOW HH(pOpMaIu,
HEI00POCOBECTHOM pPeKJIaMe B CPEJICTBAX MacCOBOW MH(OPMAITUU

C03I[aBaTI) MOZCIIN U CXEMBI JJI pCUICHUA y‘Ie6HBIX U ITO3HABATCJIBHBIX 3a71a4.

TemaTn4eckoe NJIAHUPOBAHUE KyPCa XUMHU.

9 kiace
Ne n/m Pa3nen kypea Koan OcHoBHoOe coiep:kaHMe MO0 TeMaM
4ecTB
0
4acoB
IToBTopenne u o00o00menne cBeaeHuwii mo | 5u. | 1. Kimaccudukanmys HeopraHUUECKUX BEIIECTB U KX HOMEHKJIATypa. THITbI XHMUYECKOM
Kypcy 8 ki1acca. XumMuueckue peakimuu CBSI3U
2-3. Knaccuukanus XuMAYECKUX PEAKIUH 10 PA3IMYHBIM OCHOBAHHUSIM
4-5. IloHsiTve 0 CKOPOCTH XUMHUUecKor peakuuu. Katanms
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XHMHYeCcKHe peaKkIui B pacTBOpax

1. DnexTpoauTHUecKas TUCCOIUAIUS

2. OCHOBHBIC MTOJIOKEHUS TCOPUHU AITEKTPOJIUTUYCCKON TUCCOIHAIIAN
3-4. XuMH4ecKre CBOMCTBA KHCIOT KaK JICKTPOIUTOB

5. XuMu4eckue CBOMCTBa OCHOBaHUM KaK 3JIEKTPOJIMTOB

6. X¥MHUECKHE CBOMCTBA COJICH KaK AJIEKTPOJIUTOB

7. IloHsiTHE O TUZIPOJIU3E COJIEH

8-9. O600IIeH e ¥ cHCcTeMaTH3alus 3HaHui o Teme. KonrpossHas padorta Ne 1

HeMeTaajbl 1 HX COeIMHEHUS

214g

. O01mas XxapakTepUCTHKa HEMETaIIIOB
. Obmas xapakTepucTtika 31emMenToB VIl A—rpymrs! - rajoreHoB
. CoelMHEHNU raJIOreHOB

. CepoBogopon u CymbhuIb!

. Kucnoponusie coenuaenus cepel

. Obmiast xapakTepucTHKa MIeMeHTOB V A—Tpymmsl . A30T

. Ammuak. Conu aMMOHUS

9 -10. Kucnopoaasie cOeTUHEHUS a30Ta

11. ®ocdop u ero coequHeHUS

12. OGmiast xapakrepucTuka 35eMeHToB |V A—rpynmsl. Yriaepon
13. KucnopoaHsle cOeIMHEHUS yTaAepoaa

14. YrneBogopoabl

15. Kucnopoacoaepkariiue OpraHndecKue COeMHECHHIS

16. KpeMHuii u ero CoeTuHEHUS

17. CunukaTtHas MPOMBIIUIEHHOCTh

18. Ilony4eHne HEMETAIIIOB

19. Tlony4eHnne Ba)XHEHUIINX COEAMHEHUI HEMETAIIJIOB

20 - 21. OOoOmeHne W cucreMaru3amus 3HAHHW II0 TEME
coeauHeHus». KontponbHas padora Ne 2

CO1J O\ WD AW

. Obmas xapakrepuctuka neMeHToB VI A—rpynmsl — xanskoreHoB. Cepa

«HemeTamier

n Hux

MeTajiibl 1 MX COeTUHEHUS

14 4.

1. OOmas xapakTepuCcTHKa METaJJIOB

2. XUMHU4JecKkue CBOMCTBA METAIIOB

3-4. O0urast xapakTepucTHKa A1eMeHTOB | A—Tpynibt
5. Obmas xapakTepucTKa 31eMeHTOB || A—rpymmbt
6. XKecTKoCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS

7. AJIIOMAHUHA U €r0 COeTUHEHHUS

8-9. XKeme30 u ero coenMHEHUs
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10. Koppo3swust METaJlIOB U CITOCOOBI 3aIIUTHI OT HEe

11 -12. Meramisl B mpupoze. [IoHsITHE 0 METALTYpriu
13. O600mIeHe 3HaHUH TI0 TeMe «MeTauTbDy

14. KonTtpomnsHas padota Ne 3

JlaGopaTopHblii NPaKTUKYM 74 1. Ilpaktuueckass pabora Ne 1. PemieHne 5SKcepUMEHTaNbHBIX 3aJad IO TEMe
«INEKTPOIUTHIECKAsT JHUccoIraIis Vcmonp3oBanne IUGPOBOM 1abopaTopuu 110
xuMud. OnbIT Ne20 «BnustHre pacTBOPHUTEIIS HA JUCCOITHAITHION
2. Ilpaktuueckas pabora Ne 2 «/3y4yeHne cBOHCTB COISIHON KHCIOTHI
3. [Ipaktuueckas pabora Ne 3. «3yueHue CBOWCTB cepHON KHCIOTHD» lcmonap3oBaHue
udpoBoit madopaTopuu 1o xumMuu. OmbIT Ne26 «BzammomelicTBHe THAPOKCHIA Oapus C
CEpHOMN KUCIOTON»

4. Tlpaxktnueckas pabora Ne 4. «[lomydeHne ammuaka W H3yYEHHE €rO CBOWCTBY
Hcnonps3oBanue mudposoii madoparopun no xumun. OmbIT Ne27 «OcHOBHBIE CBOHCTBA
aMMHaKa»

5. IIpaktuueckast padora Ne 5. «[losmyueHue yrieKucIoro ra3a u U3y4eHUue ero CBOMCTBY
Hcnonp3oBanue wmudposoii nadopatopun mo xumuu. Ombir Nel4d «Broimenenue u
MOTJIOLICHHE YTJICKUCIIOTO ra3ay

6. [IpaxTrueckas paborta Ne 7. Pemenne sxkcriepuMeHTaIbHBIX 33124 10 TeMe «MeTab»
7. Ilpaxtrueckast padota Ne 6 «’KecTKocTh BOABI M CIIOCOOBI €€ YCTPaHECHUS

XuMus 4 OKpY:KalUas cpeaa 24 1. X¥MU4eCKHH COCTaB IUTaHETHI 3€MIIS
2. OxpaHa OKpy>Karolieil cpeabl OT XUMUYECKOT0 3arps3HEHUS

O0o0menne 3HAHWI TNMO XMMHH 3a Kypc| 64 1. Bemecta

ocHOBHOI mKkoJbl. Iloaroroska k OI'J 2. XMHUYECKHE PEAKIINH
3. OCHOBBI HEOPraHUUYECKON XUMHH
4-5. O0001IeHNe W cUCTeMaTH3alMs 3HAHUM, MOJYYSHHBIX B Kypce Xumuu 8-9 kiacca.
KonrponbHas padora Ne 4
6. AHaIM3 BEITIOJTHEHHS KOHTPOJIBHOU PabOThHI

Pe3epBHOe Bpems 44

Hroro: | 68u

B ToM 4ncie KOHTPOJIBbHBIX padoT — 4
IIpakTnyeckux pador - 7
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COJAEPKAHUE TEM YYEBHOI'O KYPCA

Kypc xumuu 9 kiacca mpenmnosaraetr u3ydeHue ciaeayromux pasnaeion: «I[loBropenue u 06001ieHne cBeIeHui o Kypey 8 kiaccay, «XUMHYECKHe
peakiny B PacTBOpPAX 3JEKTPONMUTOB», «Hemeramnsl u uX coenuHeHus», «MeTauibl U UX COCIUHEHUs», «XUMHS U OKpYyXKarolas cpela», a Takke
«O060011IeHe 3HAaHUH 110 XUMUU Kypca OCHOBHOM 1Kokl [ToaroroBka k OCHOBHOMY TOCY/IapCTBEHHOMY SK3aMEHY»

IToBTOpEeHUe 1 00001IeHNE CBeleHUI IO Kypcy 8 Kiacca

bunapnsie coequnenus. OKcuabl coneodpasyroiue u Hecoseodpasyronue. ['uapokcupl: ocHOBaHUs, aM()OTEpHbIE THAPOKCUDI,
KHCIIOpOJicoiepaKalue KucioTel. CpeaHue, KUciable, OCHOBHbIE U KOMIUIEKCHBIE COJIH.

Tunel cBs3u. MouHb THI cBs3u. KoBaneHTHas noasipHas U KOBAJECHTHAs HEMOJISIPHAS CBSI3b. MeTalinuyeckas CBsI3b

O06o00meHne CBeIeHNH 0 XUMHUECKUX peaknusx. Kinaccupukanus XMaMIUUECKUX Peaknii 0 pa3IMuHbIM OCHOBAHHUSM: COCTAaBY M YHCITY
pearupyomux 1 00pa3yronuxcs BeecTB, TeIoBoMY 3G (deKTy, HanpaBIeHUIO, HK3MEHEHHUIO CTETIEHEH OKUCIICHUS JIEMEHTOB, 00pa3yIoIINX
pearupyroIme BemecTsa, ¢pase, NCIoIb30BAHUIO KaTalln3aTopa.

[loHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. PakTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKHX PEaKIUi: MPUPOJia pEearupyrollux BEIIEeCTB, UX
KOHLEHTpalus, TEMIIEpaTypa, IUIoLaib CONPUKOCHOBEHMS, HaIMUne KaTtanuzaropa. Karanus.

JdeMoHcTpanuu
e (O3HaKOMJICHHE C KOJUIEKIUSAMU METAJUIOB U HEMETAJLIOB.
O3HaKOMJIEHHE C KOJUIEKIIUAMH OKCUIOB, KUCIIOT U COJIEH.
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKIIMK OT IPUPOABI PEArMPYIOIINX BEIIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKIIMK OT KOHLIEHTPALMH PEATNPYIOINX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakuy OT IO CONPUKOCHOBEHHS PEarupyoLINX BEIIeCTB («KUIISIIUN cIoi» ).
3aBHCHUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK OT TEMIIEPATYPHI PEarupyIOIINX BELIECTB.

JlabopaTopHbIe ONbITHI

1. BzaumopeiicTBue aMmmuaka u XJiopoBojiopoza. Mcnons3oBanue mudposoit mtadboparopun mo xumuu. Onsit Ne28 «ObpazoBaHue coiieil aMMOHUS)

2. Peaknus HeliTpanuzauuu. McnonszoBanue udpoBoit 1aboparopun no xumun. OnbiT NelS « Peakuus HeTpamuzam»

3. Habmonenue rteroBoro s¢dekra peakuuu HeWTpanuzauuu. Mcmonb3oBanue nudposoit nadoparopuu no xumuu. OnbiT Nel8 «TemnoBoit addexr
pacTBOpPEHMS BEILECTB B BOAEH

4. BzaumopaeiictBue cepHoil kucinothel ¢ okcugoMm menu (II). Mcnonb3oBanue nudposoit nabopatopun no xumuu. Onbit Nel3 «llomyuenue meaHoro
KyIopoca peakiiieil 00MeHa MEeX/y CepHOU KUCIOTOM 1 okcuaoM Mean (11)»
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5. PaznoskeHue nepokcuaa BoJOpoia C MOMOIIBIO KaTanasbl KapTodes

6. 3aBUCHMOCTbh CKOPOCTH XMMHUYECKON peakiuu OT MPHUPOJAbl pPearrpyrollux BEIIECTB Ha MpPUMEPE B3aUMOACHCTBUS PACTBOPOB THOCYIb(aTaHATPUS U
xJyiopuja 6apusi, THOCYIb(haTa HATPUS U COISTHON KHUCTOTHI.

7. 3aBUCUMOCTbh CKOPOCTH XUMHYECKON PEeaKIMK OT MPUPObl METAIJIOB MPH X B3aUMOACHCTBUU C COJSTHOM KHCIOTOM.

8. 3aBUCMMOCTh CKOPOCTH XMMUUYECKOW PEaKIUU OT IPUPOABI KUCIOT MPU B3aUMOJACHCTBUU UX C JKEJIE30M.

9. 3aBHCHMOCTh CKOPOCTH XHUMHYECKOH peakuuu OT TemriepaTypbl. Mcmonbp3oBanue mudpoBoi jadbopatopuu mo xumuu. OmnbiT Ne31 «BnusHue
TEeMIIepaTypbl HA CKOPOCTh PEAKIIHI

10. 3aBUCHMOCTb CKOPOCTH XHMHYECKOM pPEaKIMU OT KOHIEeHTpauuu. Mcmonb3oBanue mudpoBoir sadoparopur mo Xxumuu. Ombit Ne31 «BnusHwue
KOHIICHTPAIlUU PEarupyrouux BEIIeCTB Ha CKOPOCTh PEAKLIUM

11. 3aBUCHMOCTH CKOPOCTH XMMHUYECKOI peakliiy OT IUIOUaId COMPUKOCHOBEHUS PEarupyrolux BEIeCTB.

12. 3aBUCUMOCTBH CKOPOCTH XMMHUUYECKOW PEaKIUK OT KaTaau3aropa.

XuMH4YeCKHE PeaKlMHi B PAaCTBOPAX JIEKTPOJIUTOB

[TonsiTne 00 SIEKTPOIUTHYECKON ITUCCOLMAIUHU. ODIEKTPOIUTHI U HEDIEKTPOIUTHL. MeXaHM3M JUCCOLMAIUU SJICKTPOJUTOB C Pa3IUYHbIM
xapaktepoM cBs3U. CTENeHb ANEKTPOoIUTHYECKON qucconnannu. CuibHbIE U cl1a0ble 3JIEKTPOIUTHI.

OcHOBHBIE TOJIOKEHUSI TEOPUM DIEKTPOIUTHUECKON mucconmanuu. Kiaccudukanus moHOB M ux cBOMcCTBA. KHCIOTHI, OCHOBaHHS U CONU Kak
MEeKTpoUTHI. X Kimaccudukamus u JUCCornanus.

OO01re XuMUYeCKHe CBOWCTBA KUCIIOT: U3MEHEHHE OKPACKH MHAMKATOPOB, B3aUMOJICHCTBUE C METaJJIaMH, OKCHJIaMU U THAPOKCUAAMH METAJUIOB U
cosisiMu. MoseKyIsipHbIe U HOHHBIE (TIOJIHBIE M COKPAIIEHHBIE) YPAaBHEHUS PEaKIIHil.
XUMHUYECKUI CMBICII COKPAIIEHHBIX YPAaBHEHUH. Y CIIOBUS MPOTEKAHUS PEAKLIMI MEX1y SJIEKTPOJIMTAMHU 10 KOHUA. PsAJl aKTHBHOCTH METaJLJIOB.

OOmme XUMHYECKHE CBOMCTBA IIEJIOYCH: B3aUMOJCHCTBHE C KHUCIOTaMHU, OKCHUIAAMHM HEMETAJUIOB, cojiamu. OOIme XHMMUYECKHE CBOICTBA
HEpPacTBOPUMBIX OCHOBAHMI: B3aMMOJIEUCTBUE C KUCIOTAMH, Pa3JI0KEHHUE NPY HarpeBaHUU.

OO01mre XuMHUYECKHUE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KHCIOTaMH, IIEJI0YaMH, COJISIMUA M MeTaulaMu. B3auMoaeiicTBrue KUCIBIX COJIeH
CO ILIEJIOYaMH.

'uaponus, kak 0OMEHHOE B3aMMOJICUCTBHUE COJIEH ¢ BOJOW. ['MAposM3 COMM CUIBHOTO OCHOBAaHHS M CIaboW KUCIOTHL. ['mMaponu3 comu cmaboro
OCHOBaHMS M CUJIbHOU KucaoThl. [lkama pH.

CBoiicTBa KHCIIOT, OCHOBAaHMM, OKCHJOB M COJIE B CBETE TEOPUU DJIEKTPOJIUTUUYECKOW TUCCOITUAIMU W OKHUCIUTEIHHO -BOCCTAHOBUTEIHHBIX
peaKuui.

JdemMoHcTpanuu.
e licneiTanue BemecTB U MX paCTBOPOB HA 3JIEKTPONPOBOAHOCTD.
e 3aBUCUMOCTb AJIEKTPONPOBOJHOCTH YKCYCHOM KHCIOTHI OT KOHIeHTpanuu. Vcmnonb3oBanue uudpoBoil maboparopun mo xumuu. OmnbiT Ne23
«3aBUCUMOCTH IEKTPONPOBOJIHOCTH PACTA0POB CHIIBHBIX JIEKTPOJIUTOB OT KOHIEHTPALUU HOHOB)
e JIBM)KEHME OKpPAIIEHHBIX HOHOB B MJIEKTPUYECKOM I10JIE.
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e OnmnpezneneHue xapakTepa cpeasl B pacTBopax cojeil. McnonszoBanue nugposoii nadopatopun no xumMuu. Oneit Nel2 «Onpenenenue pH B pazHbix
cpenax»

JlabopaTopHblie ONbITHI.

13. Jlucconmanus ciiadbIX 3JIEKTPOJIUTOB Ha MPUMEpPE YKCYCHOM KUCIOTHI. Mcnonb3oBanue 1mudpoBoit madopatopun 1mo xumun. OnbIT Ne21 «CuinbHbIC U
ci1abble AIMEKTPOIUTHI

14. I3MeHeHre OKpAaCKU MHAMKATOPOB B KUCJIOTHOM Ccpelie.

15.Peakuyst HEWTpanM3alMu pacTBOpa MIEIOYHM pPa3IHMYHBIMU KHcioTamu. Mcmonb3oBanue nu¢poBoil madopatopuu mo xumuu. Ombit Nel5 «Peakius
HEUTpaIu3alum»

16. [Tonyyenue runpoxcuaa meau(Il) u ero B3aumMoeiicTBUE € Pa3TUYHBIMU KUCIOTAMH.

17. B3aumopeicTBre CUITbHBIX KUCIIOT ¢ okcuaoM meau (I1).

18. B3aumopeiicTBUE KUCIOT ¢ METAJLIIAMH.

19. KauecTBeHHas peakius Ha KapOOHAT-HOH.

20. TTonydyenwue cTyIHS KPEMHUEBOU KHCIIOTHI.

21. KauecTBeHHas peakius Ha XJIOPH/- WIH CyTb(}aT-HOHbI

22. VI3MeHeHne OKpacKU UHAUKATOPOB B MICIIOYHOM Cpejie.

23. BzaumoselicTBre IENOUEH C YIIIEKUCIBIM Ta30M.

24. KauecTBeHHas peakiys Ha KaTHOH aMMoHus. Mcronb3oBanue nngposoii 1adoparopun mo xumun. OnsitT Ne28 «OOpa3oBaHue coneil aMMOHHSI»

25. Tlonyuenue ruapokcuaa meau (1) u ero paznoxenue.

26. BzanmoielicTBre KapOOHATOB ¢ KHCIIOTAMHU.

27. Ilonyuenne rugpokcuaa xxenesa(lll).

28. B3anmoelicTBHe xerne3a ¢ pactBopoM cyibgara meau(1l)

IIpakTnyeckune padornl
1. Pemienne sKCIepUMEHTANIBHBIX 337124 110 TeMe «DJIEKTPOIUTHYECKAas! TUCCOLIALINS»

HeMeTajliibl M MX COeJUHEHHUHA
CtpoeHue aTOMOB HeMETaJUIOB U UX mnojioxeHue B llepmonmueckoit cucreme. Psg asnextpoorpunarensHocTd. Kpucraminueckue peméTku
HEMETaJJIOB — MPOCTBIX BEIIECTB. AJToTponus U € npuunHbl. Guznyeckue cBoiicTBa HeMeTau1oB. O0IIMe XUMUYECKHEe CBOMCTBA HEMETAIIOB!
OKHCJIUTENBHBIE U BOCCTAHOBUTEIIBHBIE.
["anorensl, cTpoeHHE UX aTOMOB U MOJIeKyJ. DU3NYECKHE U XUMUYECKHE CBOMCTBA raJIOTEHOB. 3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB TaJIOr€HOB B
3aBUCUMOCTH OT MX nosioxkeHuss B llepuogmyeckon cucreme. HaxokJieHHe TalOreéHOB B NPHUPOJE M HMX INOJydYeHHE. bHonornueckoe 3HaueHUe M
IIPUMEHEHHUE TaJIOr€HOB.
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["a1oreHoBOOPO/IBl M COOTBETCTBYIOIIME UM KUCIIOTHI: IJIABHUKOBAsA, COJIIHAs, OpPOMOBOAOPOAHAS, HOI0BOOpOoaHAas. ["anorenuapl. KauecTBeHHbIC
peaKkiuu Ha raloreHu1-uonsl. [Ipumenenne coelMHeHU rajJoreHoB U X OMOJIOTUYECKasi POJib.

Oo6mas xapakrepuctuka ieMeHToB VIA-rpynmel. Cepa B nmpupoje u e€ mosiydeHrue. AJUTIOTPOITHbIE MOIU(UKAIIMKA CEPhl U UX CBOMCTBA. XUMUYECKHE
CBOICTBa cepbl U €€ MPUMEHEHHUE.

CepoBoJIOpO: CTPOCHHE MOJIEKYINbI, (PU3NUYECKHEe M XUMHUYECKUE CBOICTBA, moiydyeHue M 3HadyeHue. CepoBomoponHas kucioTa. Cyabpuabl U uX
3HaueHue. JItoMuHOOPBHL.

Oxcun cepri(1V), cepaucras kucnora, cyabpuTsl. KauecTBeHHas peakuus Ha CyIb(QHUT-UOH.

Oxkcun cepoi( V1), cepnas kucnora, cyabdarsl. Kpucramioruaparsl.

CepHass KHCIIOTa - CHJIBHBIA 3JIEKTpOdUT. CBOMCTBAa pa30aBICHHOW CEPHOM KHUCIOTHI, KAaK TUIUYHOM KHCIIOTBHI: B3aUMOJCHCTBHE C MeETaIaMH,
OCHOBHBIMH U aM(OTEpHBIMU OKCUIAMH, OCHOBAHUAMHU U aM(POTEPHBIMU THIPOKCHIaMU, colsiMu. KauecTBeHHas peakuus Ha Cyab(haT-uoH.

OOmiast XapaKTepUCTUKA IEMEHTOB VA-TpyMIibl. A30T, CTPOCHHUE €ro aToMa U MOJIEKYJbl. DU3NYecKne U XUMHUYECKUE CBOWCTBA M IPUMEHEHHE a30Ta.
A30T B Ipupo/ie ¥ ero OMoIoruyecKas poib.

AMMHaK, CTpO€HUE MOJIEKYIIBI U (PU3HYECKHEe CBOMCTBA. AMMHAaYHas BOJA,, HAINATBIPHBIA CIIUPT, THAPAT aMMHaKa. JJOHOPHO -aKIEeNTOPHBIA MEXaHN3M
o0Opa3oBaHMs KaTHOHA aMMOHUA. BoccTranoBuTeNbHBIE CBOMicTBa aMmMuaka. Colli aMMOHHUS U UX NpuMeHeHne. KauecTBeHHast peakiiys Ha KAaTHOH aMM OHUSL.

Oxcupl a30Ta: HECOJIE00Pa3YIOLIUE U KUCIOTHbIE. A30TUCTas! KUCIOTAa U HUTPUTHI. A30THasl KUCJIOTa, €€ MoJlydeHue U cBoiicTBa. Hutpartsl.

®doctop, crpoenue aroma u amwtorponus. Dochuasl. Pochun. Oxcun docdopa(V) u oprodbocdopnas kucinora. Docdarsl. PochopHble yr0OpEeHUs.
NucexTumas!.

OO0mas xapakTepucTHKa 3eMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOEHUS aTOMOB, IPOCTHIX BEIIECTB U COCIMHEHUN B 3aBUCHMOCTH OT TOJIOKEHUS
anemeHToB B [lepuonuyeckoii cucteme. YriaepoA. AJTOTPONHbIE MOAU(PUKAIUU: anMa3, TpaduT. AMOp(HBINA Yrieposd: caxka, aKTUBUPOBAHHBINA yTroOJb.
Ancopbuust. XuMuyeckue cBoicTBa yrieponaa. Kokcoxumuueckoe npou3BoJCTBO U ero npoaykuus. Kapouasr.

Oxcun yraepona(ll): ctpoeHune Mosekyinbl, moixydeHue U ero cpoiictBa. Oxcun yriaepona(lV): crpoeHue MOeKynbl, NOJy4eHHE U €ro CBOWCTBA.
VYronbHas kucinota. Coiau yroiabHON KUCIOThI: KapOOHATHI U TUAPOKapOOHAaThl. TeXHUUEecKas U MUILEBas CoJa.

Oprannueckast XuMHsl. YTIE€BOAOPOIBI..

MertaHn, 3TaH U MpoIaH Kak NpefesibHble (HAChIIICHHbIE) YIIIEBOJOPObl. DTUJIEH U alleTWIEH, KaK HeNpeAelbHble (HEHACBIIIEHHBIE) YIIIEBOJAO0PO/IbI.
CrpykTypHble (opMynsl BemecTB. ['opeHue yrineBoaopoJoB. Peakium AeruapupoBaHus NpeAeibHbIX YIIeBOAopoJoB. KadecTBeHHBbIE peakiUM Ha
HenpeelbHbIE COSUHEHMS.

CrnupTsl. DTUIOBBIN CIIUPT, €T0 MOMy4YeHHEe, TPUMEHEeHHEe U (u3nonornueckoe aercreue. TpéxaTroMuslil ciupT raunepuH. KadecTBeHHas peakius Ha
MHOT0aTOMHBIE CIIUPTHI. YKCYCHasi KUCJIOTA - IPEACTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

KpemHuuii, crpoenue ero aroma u csoiicrsa. Kpemunii B npupoae. Cununuael u cunad. Oxeua kpemausa(1V). KpemuueBast kucnora u e€ conu.
[TpouzBoacTBO cTEeKIa U rieMeHTa. [IpoayKIus CUITMKaTHON TPOMBIIIUIEHHOCTH: ONITHYECKOE BOJIOKHO, KepaMuka, Gpapdop, ¢pasac. OnTuieckoe BOJIOKHO.

Hewmerannel B npupoae. ®pakiyonHast neperoHka >KMJIKOT0 BO3AyXa Kak CHoco0 MONydeHHs! KHCIopoia, a3ora, aprosa. Ilomydenue docdopa,
KpeMHUS, XJI0pa, no/a. DIEKTPOJIHU3 PacTBOPOB.

[Tony4yeHue cepHOW KHCIOTBHI: ChIPbE, XMMHU3M, TEXHOJOTMUYECKas CXeMa, METOJl KMIIALIero CJOs, MPUHIUIBI TemIo0o0MeHa, NMPOTUBOTOKA M
uupkyasuuu. Oneym. [Ipon3BoicTBO aMMuaka: ChIpb€, XMMHU3M, TEXHOJIOTHYECKAsl CXeMa.
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JdemoHcTpauuu
e Kolekuus HeMeTauIoB.
e  Monenu KpUCTaUINYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M NPUHLUIBI €r0 padbOThHI
e ['opeHue HEMETAIUIOB - IPOCTHIX BEILECTB: cepbl, pocopa, JPEBECHOTO YIIs.
e OO0pa31bl IaJOreHOB - IPOCTHIX BEILECTB.
e BsaumozneicTBue rajgoreHoB ¢ METaJIAMH.
Komrekuyst IpupoAHbIX COEINHEHUH XJI0pa.
B3aumonelicTBue ceprl ¢ MeTaJlJIaMHu.
I'openue cepsl B KUCIIOpOIE
Komnexnust cynbGUAHBIX py/I.
KavecTBenHnas peakuus Ha cyib(OuI-HOH
B3anMozencTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTBI C MEZBIO.
OO0yriMBaHyue OpraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KUCIOTON
Juarpamma «CocTaB BO3ayxa».
[Tonydyenue, cobupanue u pacrio3HaBaHUE aMMUAKA.
PaznoxeHne Ouxpomar aMMOHHS.
B3aumoneicTBiue KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MEAIBIO.
- 'openue uépnoro nopoxa.
Pa3noxxeHne HUTpaTa Kaiusi U TOpEHUE JPEBECHOTO YyrojibKa B HEM
- OOpa31pl PUPOHBIX coearnHeHuH docdopa.
['openue docdopa Ha BO3ayX€E U B KUCIOPO/IE.
[Tomyuenue 6enoro dhochopa 1 UCTIBITAHUE €TO CBOMCTB
Konnexkuust «O0pa31bl NpUPOAHBIX COETUHEHUHN YTIIEpoaay
[Toptper H.JI.3enuuckoro. Ilornomnienne akTHBUPOBaHHBIM YIJIEM PaCTBOPEHHBIX BEIIECTB MIIM ra3oB.
YeTpoicTBO IPOTUBOTasa.
Moznenu MOeKy METaHa, ITaHa, TUJIEHA U alleTUIICHA.
B3aumoneiicTBue sTriIeHa ¢ OpOMHON BOJIOM W pacTBOPOM IEepMaHraHaTa Kajus.
e OO0mme XUMHYECKHE CBOICTBA KUCIIOT Ha IPUMEPE YKCYCHOM KHCIOTHI.
e KauecTBeHHas peakiys HA MHOTOATOMHBIE CIIUPTBHI.
o  Komnekuus «O0pa3ibl IPUPOTHBIX COSTUHEHUNH KPEMHUS.



Konnekuus crekna, KepaMHKH, IEMEHTA U U3JIETUN U3 HUX.

Kouekuus npoayKuuu CUIMKaTHOM IPOMBILILIEHHOCTH.

Buneodparmentst u cnaiiasl «I [pon3BOICTBO CTEKIIA M IEMEHTA .

Komnekuus «IIpupoaHpie COeTMHEHNSI HEMETAIIIIOB) .

Buneogparmentst u cnaiiipl «@pakiimoHHas IEperoHKa KHUIKOTO BO3IyXa

Buneodparments! u cnaiiasl «llonydenue Bogoposa, KUCIOPOAa U TaJOTeHOB 3JIEKTPOIUTUYECKUM CIIOCOO0M.
e  Mojenu annaparoB JJIs TPOU3BOACTBA CEPHON KHCIIOTHI.

e  Mojenb KUIAIEro Ciosl.

e  MoJenb KOJTOHHBI CUHTE3a aMMHAKA.

e Buneodparmentsl u ciaiiapl «IIpon3BocTBO cepHOM KUCIOTHY. " BuaeodparmenTsl u cnaiapl «IIpon3BoacTBO aMMHUaKay.
e  Komnekius «CpIpb€ Uil HOJYYEHUSI CEPHOM KUCIOTBD.

JlaGopaTopHbie ONBITHI

29. Pacrio3HaBanue rajioreHua-uoHoOB.

30. KauecTBeHHBIE peaklIMU HA CYIb(aT-UOHBI.

31. KauectBeHHas peakiiys Ha KATHOH aMMOHHSI.

32. XuMHUYeCKHe CBOMCTBA a30THOM KUCIIOTHI, KaK JICKTPOJIHATA.

33. KauecTBeHnHble peakuiuu Ha pocdar-uoH.

34. TlomyyeHne U CBOMCTBA YrOJbHON KUCIIOTHI.

35. KauecTtBeHHas peakiys Ha KapOOHAT-HOH.

36. [IpomyckaHue yriIeKUCIIOTO Ta3a yepe3 pacTBOP CHIIMKATA HATPHS.

IIpakTuyeckne padoThl

2. VIzy4eHue CBOMCTB CONSIHON KUCIIOTHI.

3. U3ydeHue CBOMCTB CEpHON KUCIOTHI.

4. TlonyuyeHre aMMHaKa U U3Y4EHHUE €r0 CBOMCTB.

5. [onyuyenue yriaekucioro ra3a u u3ydeHue ero cBoicTB. KauecrBeHHast peakiys Ha KapOOHAT-HOH.

MeTanuabl 1 UX COeAMHEHUS
[Tonoxxenne MmetaiioB B [lepuoanyeckoil cucteMe XUMUYECKHX 371eMeHTOB 1. M. MeHeneeBa, CTpo€HHE UX aTOMOB U KPUCTAIOB. MeTaindeckast
CBSI3b M METaJUIMYECKash KpUCTAIIMYeckas permérka. Dusnueckue CBOMCTBA METAUIOB: JJIEKTPO- U TEIUIOMPOBOIHOCTh, OTpa)aromias CIOCOOHOCTD,
MIaCTUYHOCTh. CIUTaBbl YE€PHBIC U 1IBETHHIC.
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Mertannel Kak BOCCTAHOBMTENW. DJIEKTPOXUMHUYECKMM psia HampsDKeHUH. B3anMonelicTBHEe METAIOB ¢ HEMETaUlaMH, OKCHJIaMH, KUCJIOTaMH,
COJIAMH. AJTFOMUHOTEPMHSL.

O6mias xapakrepuctuka 351eMeHTOB |A-rpyrinsl OKCUABI U THAPOKCHUIBI IISTIOYHBIX METAIOB, X MOJyY€HHE, CBOMCTBA, MpUMeHeHne. Baxkueliue
COJIM LIEJIOYHBIX METAJUIOB, UX 3HAYEHHUE B )KUBOM U HEKUBOU MPUPOJE U B )KU3HU YEJIOBEKA.

O6mas xapakrepuctuka 35eMeHToB ||A-rpymmbl OKcuabl U THAPOKCHUJIBI IIETOYHO3EMENBHBIX METAJUIOB, UX IMOJTYYEHUE, CBOMCTBA, TPUMEHEHHE.
Baxkneiiimue conu 1en0uHO3EeMENbHBIX METaNIOB, UX 3HAYCHHE B KUBOW W HEXMBOW HPUPOJIE M B KU3HU yeslioBeka. KapOoHaThl M rujpokapOoOHaTHI
KaJIbLUS.

KéctkocTh Bonbl: BpeMeHHass U mocrosiHHas. CrocoObl ycTpaHeHHs] BpeMeHHOM >k&cTKocTH. CrnocoObl YCTpaHEHHUS IMOCTOSHHOM >KECTKOCTH.
HNonuTsl.

CoenuHeHus amlOMUHUSA B MpUpoje. XUMHYECKHE CBOWCTBa amoMuHUA. OCOOEHHOCTH OKCHJAa U THIPOKCHAA aJOMUHHUS Kak aM(OTEepHBIX
coequHeHn. Baxknelye cou anoMUHUS (XJIOpU, cyibdar).

OcoOenHoctu cTpoeHus aroma skenesa. JKene3o B npupojne. Baxneitmue pyasl sxene3a. Oxcuasl u rugpokcuasl sxenesa(ll) u xeneza(Ill). Conu
xene3a(ll) u sxenesa(Ill). O6HapyxeHNEe HOHOB KATHOHOB KeJle€3a B pacTBOpE. 3HAUEHHUE COCIMHEHUN JKeTe3a.

Koppo3us xumuueckas U 3JIeKTPOXUMUYECKas. 3alliuTa METaUIOB OT KOppo3uu. MeTauibl B IpUpojie: B CBOOOIHOM BUJE U B BUIE COEIMHEHUM.
[lonstue o meramnypruu. UépHas u 1BeTHass MeTtawnyprus. llupomeramnyprusi, TUAPOMETAIUTYPrusi, 3J€KTpoMeTanyprus. JloMeHHbIN mpolecc.
[lepepaboTka 4yryHa B CTallb. DIEKTPOIU3 PACILIABOB.

JdeMoHcTpanuu
e B3saumoneiicTBUE HaTpHUsl, TUTUSA U KAJIBLIUS C BOJIOM.
['openue HaTpusi, MarHus U xejne3a B KUCIOPOJIE.
Bcenblika TepMUTHON cMeECH.
B3aumoneicTBue cMecH MOPOIIKOB CEPBI U JKEJIE€3a, [IMHKA U CEPBI.
B3aumoaeincTBue anmoMUHNS ¢ KACIOTaMU, 1EN0YaMH U BOIOM.
B3aumoneiicTBue xene3a 1 Meau ¢ xjaopoM. Mcnonbs3zoBanue udpoBoit taboparopun no xumun. OnbiT Ne39 «CpoiicTBa Xja0pa»
B3aumMogeiicTBre Meau ¢ KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KUCIOTOM (pa30aBiIeHHON U KOHIICHTPUPOBAHHOM ).
Oxpacka T1aMeHu COeJUHEHUSIMH 1ETOYHbIX METaJJIOB.
Oxpacka I1aMeH! COeTUHEHUSAMH IETOYHO3EMENbHBIX METAJIOB .
T"amenue n3BecTH BOIOH.
[Tonydyenue KECTKON BOABI B3AMMOJACHCTBUEM YIIIEKUCIIOTO C U3BECTKOBOM BOJIOM.
VYcrpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U J0OABKOM COJIBI.
YcrpaHeHne MOCTOSHHOM KECTKOCTH I00ABKOM COJIBI.
VOHUTBI ¥ IPUHLIKIT UX JIeHCTBUA (BUIEO(PPATMEHT).
Konnekuust npupoAHbIX COETNHEHUN aIFOMUHHUS.
Buneogparments! u cnaitapl «OKCHT aTFOMUHUS U €r0 MOAUDUKALIAN.
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[Tony4yenue ampOTEepHOro THAPOKCHIA AITFOMUHUS U UCCIICIOBAaHUE €T0 CBOMCTB.

Komekuus «XuUMUYECKHUE UCTOYHUKHU TOKAY.

Pe3ynbrarhl 1IMTEIBHOTO SKCIIEPUMEHTA 110 U3YYEHUIO KOPPO3UH CTAIBHBIX U3CIMNA B 3aBUCUMOCTU OT YCJIOBUH IIPOLIECCOB.
Boccranosnenue meau u3 okcunamenu(Il) Bogopoaom.

Buneogparmentst u cnaiiabl «I [pou3BOACTBO UyTryHa U CTAIM.

Buneodparments! u cnaiiabl «M3nemaus U3 4yryHa v CTaamny».

e Buneodparmentsl u cnaisl «IIpor3BoaACTBO aTFOMUHUS.

JlaGopaTopHbIe ONbITHI

37. BzaumoeiicTBue xeinesa ¢ pactBopoMm cyibdara meau(1l).
38. Ilony4yeHre U3BECTKOBOM BOBI U OIBITHI C HEH.

39. Ilonyuenne ruapoxcuaos xeneza(ll) u (I1I).
40.KauecTBeHHBIC PEAKIINH HA KATHOHBI XKele3a.

IIpakTHyeckne padboThI
6. [Tomyuenue >keCcTKOM BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.
7. PemieHre 3KCIEpUMEHTAIBHBIX 33734 10 TeMe «MeTauib».

XuMHusA U OKpYsKaloLas cpeaa
Crpoenne 3emiu: sSiApO, MaHTHUS, 3€MHasi KOpa, UX XUMUYEeCKHi cocTaB. Jlutochepa m e€ xummueckuii cocraB. Munepansl. Pyner. Ocamgounbie
nopojsl. [lone3nsle nckonaemele. XUMHUYECKH cocTaB ruapochepsl. XUMUYECKUHA cocTaB aTMochephl.
HcTOuyHUKHM XMMUYECKOTO 3arps3HEHMsI OKpykaromied cpezpl. ['100anpHble 3KOJ0rHYeckre MpoOsieMbl YeI0OBEUYECTBA: MAPHUKOBBIN 3P (EKT, KUCIOTHbIE
JI0/11, 030HOBBIE ABIPbl. MEXyHapOIHOE COTPYIHHUUECTBO B 00JIACTH OXPAHBI OKPYKAIOLIEH Cpeibl OT XUMUYECKOTO 3arpsi3HeHUs. «3eIEHas XUMUSD.

JdemMoHcTpanuu
e BuneodpparmenTs! u cnaiiapl «CtpoeHue 3eMin U €€ XuMudeckui coctaBy. " Kosuiekius MUHEpaioB U TOPHBIX MTOPOJ.
e  Komneknuus «Pyapl METAIIIIOBY.
e  BuneodpparmenTs! u crnaiiasl «l'100anbHble 3KOJIOrHYECKUE TPOOIIEMBI UETI0OBEUECTBAY.

JlabopaTopHbIe ONbITHI

41. 3ydeHue rpaHuTa.
42. VI3yyeHue MapKupOBOK pa3IMYHBIX BUJOB IPOMBIIIICHHBIX U MPOIOBOJILCTBEHHBIX TOBAPOB

20



O0o0menne 3HaHNH 110 XMMHHU 32 Kypc OCHOBHOM mIK0JbL. IToaroroBka k OCHOBHOMY rocyapCcTBeHHOMY 3K3aMeHY
CrpoeHne aToMa B COOTBETCTBUU C IOJOKEHUEM XUMHUYECKOro 3ieMeHTa B [leprnoguueckoi cucteme. CTpoeHHE BELIECTBA: XUMUYECKas CBA3b U

KPUCTANTNYECKHE PEIIETKH. 3aBHCUMOCTh CBOIMCTB OOpa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJIOB, HEMETAIOB, OJAropoJIHBIX Tra3oB) OT
II0JIO’KEHHUS JIEMEHTOB B llepnonnueckoiil cucreme. THUITOIOTHs HEOPraHMYECKUX BEIIECTB, ACIEHUE UX Ha Ki1acchl U rpynnsl. [Ipencrasureny.

[Tpu3Haku U ycIOBUS MPOTEKAHUS XUMHUYECKUX peakuuid. TUIOIOrus XUMHUECKUX PEeaKIMid M0 pa3IMYHbIM OCHOBAaHUSAM. Peakium MOHHOTO oOMeHa.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

XUMHUYECKUE CBOMCTBA IMPOCTHIX BEIIECTB. XapaKTepHbIE XMMHUYECKHE CBOMCTBA COJICOOPa3yIONIMX OKCHAOB, THMIPOKCHIOB (OCHOBAaHUM, KUCIOT H
aM(pOTEPHBIX THAPOKCUIOB), COJICH.

Bujabl olieHHBaeMBbIX padoT

VY CTHBIN OTBET.

[TpoBepouHas pabora (IMCbMEHHO).

CamocTtosaTenbHas padoTta (MMCbMEHHO).

JlaGopaTopHbIil ONBIT (IMCBMEHHOE ONHUCAHUE IKCIIEPUMEHTA).

[TpakTrueckas pabota (MMCbMEHHOE OMUCAHKUE YKCIIEPUMEHTA U PElICHHE SKCIIEPUMEHTAIBHBIX 3a7a4).
CooOmienue (qoKIa).

KoHTposbHast paboTa (MUCbMEHHO).

Noogrwbd e

Kputepuu onleHMBaHNSA YCTHBIX OTBETOB U NMCbMEHHBIX Pa0OT 110 XMMHH

Pe3ynbpTaThl 00ydeHus OLEHUBAIOTCS MO NATHOAIIBHOM cucTeMe. IIpu OolleHKe yUUTBIBAaIOTCS CIEAYIOIINE KaUeCTBEHHbIE TOKa3aTeN OTBETOB:

* r1yOrHa (COOTBETCTBUE M3YYEHHBIM TEOPETHUECKUM 0OO0OIIECHUSIM);

*0CO3HAaHHOCTH (COOTBETCTBUE TPEOYEMbIM B IIPOrpaMMe YMEHUSAM MPUMEHSATh NOJIYYEHHYIO0 HH(OPMAIIHIO);
*[I0JTHOTA (COOTBETCTBHE 00BEMY IPOrpPaMMbl U HH(OPMALIUK yUEOHHKA).

ITpu oLileHKEe YUUTHIBAIOTCS YMCIIO M XapaKTep OMMUOOK (CYyIeCTBEHHbIE WM HECYIIECTBEHHBIE).

Cy1iecTBeHHbIE OLIMOKU CBSI3aHBI C HEAOCTATOYHOM IIIyOMHOW M OCO3HAHHOCTBIO OTBETa (HANpUMEp, YUEHHUK HENpPaBUIBHO YKa3all OCHOBHbIE
MPU3HAKU TIOHITHUMN, SBICHHUM, XapaKTepHbIe CBOIMCTBA BEIIECTB, HEMPABUIBLHO CHOPMYITHPOBAT 3aKOH, MPABWIO U T.[. UM YYCHHK HE CMOT MPUMEHHUTH
TEOPETUYECKHE 3HAHUS A OOBSCHEHUS M TNpeACKa3aHus SBJIECHUM, YCTAHOBJIEHUH NPUYMHHO-CIIEJICTBEHHBIX CBS3€H, CpaBHEHMs] M KiaccU(UKALUU
SIBIIGHUU U T. I1.).

HecymecTBeHHble OMIMOKKM ONpEAENstoTCS HEMOJIHOTOW oTBeTa ( ymyHIeHHEe U3 BHAAa KaKOro-au0o HeXapaKTepHOro (axkTa IMpH ONKWCAHUU BEIIECTBA,
nporecca). K HUM MOXKHO OTHECTH OTOBOPKH, OIHUCKH, JAOMYIIEHHBIE 110 HEBHUMATEIbHOCTH (HampuMep, Ha 2 U Oosee ypaBHEHHUI peakluil B MOJHOM
WOHHOM BHJIE fomyiieHa 1 ommubka B 0003HaYEHUH 3aps/ia HOHA).

Pesynbprarhl 00yueHHs] TPOBEPSIOTCS B IMPOLIECCE YCTHBIX W IMHUCBMEHHBIX OTBETOB OOYYAIOIIMXCS, a TaKKe IMPH BBIIOJIHEHMH HMU XUMHUYECKOTO
JKCIIEPUMEHTA.
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O11eHKa YCTHOT'O OTBETA

Orenka «5»:

* OTBET IOJHBIA 1 MTPaBUIBLHBIN HA OCHOBAaHWU M3YYEHHBIX TEOPHA;

* MaTepHal U3JI0KEH B OMPEICICHHON JIOTHYECKOM MOCIeI0BATEILHOCTH, JINTEPATYPHBIM SI3BIKOM;

* OTBET CaMOCTOSTEIbHBIN.

Onenka «4»:

* OTBET IOJIHBIA U MTPaBUJIBLHBIN HA OCHOBAHUU M3YYEHHBIX TEOPHIA;

* MaTepual U3JI0KEH B OMPEACIICHHOW JIOTHYECKOHN MOCIe0BATeILHOCTH, MIPH 3TOM JIOMYIICHBI JIBE-TPH HECYIIECTBEHHBIC OMIMOKH, UCTIPABICHHBIC 11O
TpEOOBAHUIO YUUTEIIA.

Ornenka «3»:

* OTBET MOJHBIN, HO IIPU ATOM JOMYIIEHa CYIIECTBEHHAs! OIIMOKA UM OTBET HETIOIHbBIN, HECBSI3HBIM.

OreHka «2»:

* IIpu OTBeTE OOHAPYKEHO HETIOHUMaHKHE O0yJYaIOLIUMCSI OCHOBHOTO COJIep KaHUs y4eOHOro MaTepuaia Wi JOMYyLIeHbl CYIECTBEHHbIE OMMOKH, KOTOPHIE
00yJaroNUiCsl HE MOXKET UCIIPABUTH IMPU HABOIAIIMX BOMPOCAX YIUTEIIS.

Onenka «1»:

* OTCYTCTBHE OTBETA.

O11eHKa MMCHhbMEHHBIX Da6OT

OueHKCl IKCnepumernmaibHblX VM@HMZZ.'
OneHka CTaBUTCSI HA OCHOBaHUHU HAOJIOJEHUS 32 00yUaIOIIMMUCS U MUCbMEHHOTO OTYeTa 3a padoTy.

Onenka «5»:

* paboTa BBIMOJIHEHA TTOTTHOCTHIO U MTPABUIIBHO, CACNIaHbl IPaBUIIbHBIC HAOTIOACHHS U BHIBOJIBI;

* OKCIIEPUMEHT OCYIIECTBIICH IO IJIaHy C YIETOM TEXHUKH 0€30TIaCHOCTH M MPaBWII PabOTHI C BEIIECTBAMU U 000PYIOBAaHUEM;

* IPOSIBJICHBI  OPTaHHU3AIIMOHHO-TPYI0BbIE YMEHHUS (TTOIIEPIKUBAIOTCS YHCTOTa paboyero Mecta u Mops0K Ha CTOJIE, SKOHOMHO UCTIONB3YIOTCS PEaKTHUBHI).
Ornenka «4»:

* paboTa BBINIOJIHEHA MPABUIBHO, CIENaHbl MPaBUIbHBIE HAOTIOACHHUS M BBIBOJBI, HO MPH STOM 3KCIEPUMEHT MPOBEJCH HE MOJHOCTHIO WM JOMYIIEHbI
HECYIIECTBEHHbIE OLIMOKHU B paboTe ¢ BElIeCTBAMU U 000PYAOBaHUEM

Ornenka «3»:

* paboTa BBITIOJIHEHA MTPABMIIBHO HE MEHEe YeM HAIlOJOBHHY WIIH JIOMYIIEHa CYIIECTBEHHAs OIMMOKa B X0/ KCIIEpUMEHTa, B 00BICHEHUH, B 0() OPMIICHUN
paboThl, B COOTIOACHUN TTPABIII TEXHUKH 0€30MaCHOCTH MPHU padoTe ¢ BEMIECTBAMU U 000PYIOBAHUEM, KOTOPAs HCTIPABISIETCS MO TPEOOBAHUIO YUUTEIS.
Ornenka «2»:
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* JIONyILIEHHI J1Be (M 00Jiee) CYIIECTBEHHbIE OMIMOKH B XOJE HKCIEPUMEHTa, B OOBSCHEHUHU, B OPOPMIICHHH PaOOThI, B COOJIOJCHUN MPABUII TEXHHKH
0e30macHOCTH IpH padoTe ¢ BellecTBaMU M 000pyJOBaHHEM, KOTOPbIE 00YYaIOMINICS HE MOXKET UCTIPABHUTh AKE 110 TPEOOBAHUIO YUHUTEIIS.

Onenka «1»:

* paboTa He BBINOJIHEHA, y 00y4Yaromerocsi OTCYTCTBYIOT 3KCIICPUMEHTAIbHBIC YMEHHS.

Ouenka ymenuii peuiams dIKCNepPUMeHmaibHble 3a0ay4u.

OneHKa «5»:

* [UIaH PEIICHHS COCTABIICH MTPaBUIILHO;

* MPAaBWJIBHO OCYIIECTBJIEH M0100P XUMHUUYECKHX PEAKTUBOB U 00OPYI0BAHHS;

* JJaHO ITOJIHOE OOBSICHEHUE U CACIAHBI BRIBOJLI.

Onenka «4»:

* [UIaH PEIICHHS COCTABIICH MTPaBUIILHO;

* MPaBUIBHO OCYIIECTBJICH MOAOOP XMMHUYECKHMX PEAaKTUBOM U O0OpyAOBaHUs, MPH 3TOM JAOMYIIEHO He Ooyiee MBYX HECYIIECTBEHHBIX OIIMOOK B
OOBSICHEHHH U BHIBOJAX.

Onenka «3»:

* [UIaH PEIICHHS COCTABIICH MTPaBUIILHO;

*IIPAaBUJILHO OCYIIECTBIICH MOJ00P XUMUYECKIX PEAKTHBOB U 000PYA0BaHMs, HO JIOMYILIEHA CYIIECTBEHHAs OIIHOKa B OObSICHEHUHU U BBIBOJAX.
Ornenka «2»:

* IOYILICHBI /1B€ (1 OoJiee) OMMOKY B IJIaHE PELICHHUs, B TIOA00pe XUMHUUECKUX PEaKTUBOB H 000pYI0BaHNs, B OOBSICHEHUU U BHIBOJIAX.
Onenka « 1 »:

* 3371a4a HE peIICHA.

Ouyenxa yYMeHull peuams pacyemnble 3a0ay.

Onenka «5»:

* B IOTHYECKOM PACCYKICHUU U PEIICHUH HET OLINOO0K, 3a/ja4a pelleHa palliOHAILHBIM CIIOCOOOM.

Onenka «4»:

*B JIOTHYECKOM PAaCCYXJICHUU U PEIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO 3a/laya pellieHa HepalnOHAIBHBIM CIOCOOOM WM JOMYIIEHO He Ooyiee MBYX
HECYIIECTBEHHBIX OIIHOOK.

Onenka «3»:

*B JIOTUYECKOM PACCYKJICHHH HET CYIIECTBEHHBIX OMIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIIMOKA B MAaTEMAaTUYE€CKUX pacyueTax.

OneHka «2»:

*IMEIOTCS CYIIECTBEHHBIE OIMMMOKH B JIOTHYECKOM PACCY)KJICHUH B B PEIICHUH.

Onenka «1»:

*OTCYTCTBHE OTBETA Ha 3aJjaHUE.
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Ouenka NUCbMEHHbIX KOHMPOAbHLIX pAOOMm.

Orenka «5»:

*OTBET MOJIHBINA U MPAaBUILHBINA, BO3MOXKHA HECYIIICCTBCHHAS OIIMOKA.

Orenka «4»:

*OTBET HEMOJIHBIN WK JOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OIIHOOK.

Onenka «3»:

*paboTa BBIMOJIHEHA HE MCHEE YeM HAITOJIOBHUHY, JOIYIICHA OJIHA CYIISCTBCHHAS OIIMOKA U ITPH 3TOM JIBE-TPH HECYIIECTBECHHBIC.
OreHka «2»:

*paboTa BBIMOJTHEHA MEHBIIIC YEeM HAITOJIOBUHY HJIH COJCPIKUT HECKOJIBKO CYIICCTBEHHBIX OITHOOK.
Onenka «1»:

*paboTa He BBIOJHEHA.

Ouenka nucbMenHH020 00KkiIaoa (coobuwerus) no meme.

KoHTposbHbBIE , CAMOCTOATENIbHBIE U TPOBEPOUYHBIE PAOOTHI MOT'YT MO YCMOTPEHHMIO YUUTEIsl OLIEHUBAThCS B COOTBETCTBUU C pa3pabOTaHHOU UM
KpuTepHanbHON OanmpHON mikanoi. lllkama moimKHA COMPOBOXKAATHCS MEPEBOIOM B OTMETOUHBIE OaIlTh ( OT «1» 110 «5») M MOKa3bIBaTh YPOBHH YCBOCHUS
nporpamMMmsbl ( TOHUKEHHBIN , HU3KWH, 0a30BbIN, MOBBIIIICHHBIN, BBICOKHA ).

[Tpu oLieHKe BBIOJHEHHS TUCbMEHHONW KOHTPOJIbHON paboThl HEOOXOJUMO YUUTHIBATh TPEOOBAaHUS €IUHOI0 Opdorpahuyeckoro pexxuma.

OTMeTKa 32 HTOTOBYIO KOHTPOJIBHYIO Pa0OTy KOPPEKTUPYET MPEAMICCTBYIOUINE TPU BHICTABICHUU OTMETKH 33 OJIYrOAHe, TOI.

[Tpu n3ydyeHnn Kypca HCIHOJIb3YIOTCS CIEIYIONINE PECYPCHI:

Ne ypoka Tema ypoxka Hcnons3yemslii pecypce

4-5 IToHsTHE O CKOPOCTH XUMHYECKOH peaknnu. Karamms https://resh.edu.ru/subject/lesson/2102/start/

UQpoBas 1ad0paTopHsi 0 XUMHUH
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https://resh.edu.ru/subject/lesson/2102/start/

12 IToHsATHE O THAPOIIH3E CONEi https://resh.edu.ru/subject/lesson/3123/start/
16-17 Oo6mias xapakrepucTika 31eMeHToB VIl A—rpymms! - rajoreHoB https://resh.edu.ru/subject/lesson/2075/start/
CoennHeHus raloreHoB
nrdposast 1a00pPATOPHS IO XUMHIH
19 CepoBoJ0pOa U CYIbGHUIBI https://resh.edu.ru/subject/lesson/2434/start/
20 Kucnopoasbie coeiMHEHUsI Cepbl https://resh.edu.ru/subject/lesson/2077/start/
uQpoBas 1ad0paToOpHsi MO0 XUMHUH
22 Ammmak. Coltt aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/
1poBas 1a00paTOPHsI IO XUMUH
25 dochop 1 ero CoeTUHEHHS https://resh.edu.ru/subject/lesson/2073/start/
30-31 Kpemuuii u ero coenuHeHus https://resh.edu.ru/subject/lesson/2069/start/
CunukaTtHas MMPOMBIIIIJICHHOCTD
36 OOG1mas xapakTepUCTHKA METAIIIIOB https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/1607/start/
45 Koppo3ust MeTayu1oB U CIIOCOOBI 3aIIUThI OT HEe https://resh.edu.ru/subject/lesson/3479/start/151187/
28 OxpaHa OKpy’Karomei cpesibl OT XUMHYECKOTO 3arps3HeHNUS https://resh.edu.ru/subject/lesson/3504/start/151485/
KaneHz(apHO-TeMaaneCKoe INIAHUPOBAHHUE
Ne | Tema \ OcHOBHOE coiepkaHHue YPOKa \ Ili1anupyemMblie pe3yJbTaThl | Cpoku
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n/n

NPOBeIeHUs
JInyHOCTHBIE ITo ITo

IIpeamerHbie MeTanpeameTHble mwian | gax
y Ty

IMoBTOpeHue 1 06001eHNE CBeTeHUI 0 Kypcey 8 kiaacca. Xumudeckue peakuun (6 1)

Knaccudukanus bunapusie coenunenusi. OKcubI Xapakmepuzo6amb OKCUBL, PeryasitTuBHbIe
1/1 HEOPraHUYECKHX COJICOOpa3yIoIIHe U THUAPOKCHJIBI M COJIU 110 TIany: | DopMynMpoBaTh e YPOKa U CTaBUTh
BCIIECTB U UX HecosieoOpa3yromue. [ MapoKCuael: | cOCTaB, CIOCOOBI 00pa3oBaHus | 3a7a4d, HEOOXOAUMBIE JIJIS €€
HOMeHKJIatypa. Tu | ocHOBaHuUsI, aMpOTEepHbIE Ha3BaHUU, XapaKTEPHbBIC JTOCTHKECHH S, TNIAHUPOBATH CBOIO
bl XUMHUYECKOM THJIPOKCH/IBI, CBOICTBA U MOJIy4YCHUE NeSATEIbHOCTh U MPOTHO3UPOBATH €€
CBSI3U KHCJIOPOJICOACPIKAIITUE KUCIIOTHI. Knaccuguyuposams okcunipl, | pe3ylibTaThl
WHucTpyKTax 1mo CpenHue, KUCIbIe, OCHOBHBIC U THJIPOKCHJIBI ¥ COJIH TIO [o3HABATEALHELE
Tb KOMIUICKCHBIC COJTH. THITBI CBSA3U — | PA3IMYHBIM ITPU3HAKAM CTpOHTS OTHYECKHE PACCyIKICHHA
HMOHHAs1, KOBAJICHTHASI, Ymems mogTBEpRKIATH _ ’
MeTaJUTHYecKas, BOJIOPOIHAS XapaKTePUCTHUKY OTIEIbHBIX Z;Zaiisggiif;;i I:;HEEI({)HMMB
JdemoncTpauuu. O3HaKOMIJICHHE C MIPEACTaBUTENICH KIacCOB CTp?KTypHpOBaTI) " I;HTepHpeTI/I’pOBaTI)
KOJUIEKIUSIMHU METAJIJIOB U HEOPraHWYECKHUX BEIIECTB HHOOPMAIIHIO, TPEIICTARICHHYIO B
HeMeTau1oB. O3HaKOMIICHHUE C YpaBHCHHUSIMH § CXEMATHIHOM BHLIE
KOJICKUUAMH OKCHJIOB, KUCIIOT 1 COOTBETCTBYIOIIUX PEaAKIIHi KoMMYHHKATHBHbIE
conen Packpeieamb FeHETHIECKYIO CTpouTh peueBbIc BHICKA3bIBAHUS B
CBA3L MOIILY KIaccamu ., | ycTHOI 1 nucbMeHHOH popme,
HCOPTaHMHCCKHX COCMHCHIH apryMEHTHPOBATh CBOIO TOUKY 3PCHHS
JIMYHOCTHBIE
dopMHUpOBaHKE TTO3HABATEIILHOTO
UHTEpeca K U3YUCHUIO0 XUMHH,
MOTHBAIIHS YIAITUXCSI HA TTOJTydeHUE
HOBBIX 3HAHUH
2-3/2- | Knaccuduxkarms O000111eHIE CBENECHUHN O Ilo3HaBaTebHbIE: OCYIIECTBIATD
3 XAMUYECKHX XAMUYECKHUX ObvAacHAmb TORATHA CpaBHEHHUE, CO37]aBaTh 0000ICHUS,
peaxiuit mo peaknusx.Kimaccuduxamms (XHMITICCKAA peakiitiy, yCTaHABIMBATh aHAJIOTUH,
Pa3TMIHBIM XUMHYECKHUX PEaKIHi 0 «peAKIMH COCIHHCHUA, KJIACCU(UITUPOBATH U JIeJIaTh BHIBOJIHI,

pa3ioxeHus, o0OMeHa,
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OCHOBAaHUSIM pa3IMYHBIM OCHOBAHUSIM: TI0 3aMEIICHUS», «PEaKIUs CTPYKTYypUPOBATh HH()OPMAIIHIO
COCTaBY U YHUCIIy pearupyroIux 1 HEUTpaIu3aumy, «9K30- U Pery/isiTUBHBIE: BBITOIHATH 3aaHUS
00pa3yroIIKUXCs BEIIECTB, O SHIOTEPMUUYECKHUE PEAKIITN, 10 OTPEJEICHHOMY aITOPUTMY,
TerioBoMy 3¢ dekTy, mo «oOpaTuMble U HEOOpATUMbIE | CPABHHUBATh PE3YJIbTATHI C ITAIOHOM,
00paTHUMOCTH, IO arperaTHOMY pEeaKIN», «KrOMO- U Mpu HEOOXOAUMOCTU KOPPEKTUPOBATh
COCTOSIHUIO PEarupyroIINX BEUIECTB, | FETEPOT€HHBIE PEaKIIUN, OLIMOKU CaMOCTOSITENIbHO
110 U3MEHEHHIO CTeNeHEeH «KaTaJIUTUYECKUE U KoMMYHUKATHBHBIE: CTPOHUTH
OKHCJICHHUS 3JIEMEHTOB, 110 HEKaTaTUTUYECKUE PEAKIU», | PeueBble BHICKA3bIBAHUS B YCTHON U
WCII0JIb30BaHUIO KaTaanu3aTropa «OKHUCJIUTEIIbHO- MCbMEHHOM popme; paboTaTh B
JlaGopaTopHble ONbITHI BOCCTAHOBUTEJIbHBIE rpymnmne st JOCTHXKEHUS 1IeIu;

1. B3aumopeiicTBue aMMHuaKka u peaKIrm BBIPAXKATh U APTYMEHTUPOBATH CBOIO
XJIOPOBOJAOPOJA. TOUKY 3pEHUS
2. Pre)axunﬁl;eﬁTpanmauHH. Knaccuguyuposams JIHHZOETHMe:(bopMHpOBaHHe YMEHHUS
. XUMHUYECKUE PEAKIINH 110 9 N
Hcnonb3oBanue 1uppoBoit yIPaBIATh CBOEH MO3HABATEILHON
Pa3IMYHBIM OCHOBAHUSIM i

naboparopun. OnsiT Nel5 «Peaknus JESITETbHOCTHIO; IOHUMAaHHUE
HEUTpaIu3aum Onpeodensimp CTENEHN 3HAYUMOCTHU €CTECTBEHHO-HAYYHBIX
3. HaGmroienue TeroBoro 3pQeKTa | oKUcIeHHs IEMEHTOB, 3HAHWUN TS PEIICHUS IPAKTHIECKUX
peaky HeUTpanu3aum. OKHUCJIUTENb U 3azaq
4. BzaumozencTBue CEpHOT BOCCTAQHOBMTEIb, IIPOLECCH
KucnoThl ¢ okcugom meau (II). OKHUCJICHUS U
5. PaznoxeHue nepokcuaa BOCCTaHOBJICHHUS
BOJIOpOJa C MOMOIIIBIO KaTaasbl
Kaprodens

4-5/4- | TTonstue o IToHsiTHE O CKOPOCTH XUMHYECKOH Ilo3HaBaTebHbIE: OCYIIECTBIATh

5 CKOpPOCTH peakuuu. DakTopbl, BIMAIOWKE Ha ObuacHAmb, IT0 TaKoe CpaBHEHHME, CO3/1aBaTh 0000IICHN,

) CKOPOCTb XUMHYCCKUX pCAKIUM: MPpHUPOJaa CKOpOCTL XUMHUYCCKON
XUMHUYECKON yCTaHaBIMBATh aHAIIOTUH,

peakuuu. Katanus

pearupyromux BEMecTB, X KOHIICHTPALHS,
TeMIepaTypa, IIomaak COMPUKOCHOBEHS,
Ha4He Katanu3aTopa. Katamms
JdeMmoncTpauum:

- 3aBHCHMOCTH CKOPOCTH XHMMHYECKOIl
peakuMd OT TPUPOILI  PEarupyrIInX
BEIIECTB.

- 3aBUCHUMOCTb CKOPOCTHM XUMHUYECKOH
peakuuu OT KOHUEHTpPALUUU Pearupyromux
BEILIECTB. Hcnonp3oBanne  1mdpoBoit

peakiuu

Apaymenmupoeams BbIOOD
€AMHUL] CKOPOCTH
XUMUYECKON pPEaKLUU

Yemanaenueams npuunHHO-
CJIEJICTBEHHBIE CBA3HU
pa3INyYHbIX (PaKTOPOB U

KJIACCU(PUITUPOBATH U JI€JaTh BBIBOJIHI,
CTPYKTYypUPOBATh HH(OPMAIIHIO
PeryjassTHBHBIE: BLITIOJIHATE 3aaHU
0 OIPEACIICHHOMY JITCOPUTMY,
CpaBHI/IBaTB pe?)y.]'II)TaTI)I C OTaJIOHOM,
MIPY HEOOXOIMMOCTH KOPPEKTHPOBATh
OIINOKHU CaMOCTOSITEILHO
KoMMyHUKATHBHBIE: CTPOUTH

27




naboparopun. OmbiT  Ne31  «BnusHue
KOHILICHTPAILMH PEarupyroNInx BELIECTB HA
CKOPOCTb PEaKIUID)

- 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOI
peakiuu OT IUIOLaJU COINPUKOCHOBEHUS
pearupyromux BEIIIECTB («kursmumi
CITOMY).

- 3aBHUCHUMOCTb CKOPOCTH XMMHUYECKOI
pEaKIUM OT TEMIEPaTyphl PEearHpyOIINX
BemiecTB.  VcmomezoBaHme — IU(POBOH
nmabopatopun. Omeir  Ne32  «BimsHEE
TEMIIEpaTyphl Ha CKOPOCTb PEaKIIHN»
JlaGopaTopHbIe ONBITHI:

6. 3aBUCHUMOCTh CKOPOCTH XUMHYECKON
peakIMu OT MPUPOIBI  pearupyromux
BEIIECTB Ha IpUMepe B3auMOJeHcTBUA
pacTBOPOB THOCYJIb(aTaHATPUS U XJIOpUAa
Oapusi, THOCyNIb(aTra HATPUS M COJITHOM
KHUCJIOTHI.

7. 3aBHUCHUMOCTb CKOPOCTH XHMHYECKOI
pEeaKkmuy OT MPUPOABI METAUIOB TPH HX
B3aUMOJIEHCTBUM C COJITHON KUCIOTOM.

8. 3aBHCHMOCTb CKOpPOCTH XHMHYECKOM
peakuMy OT MNPHPOABI  KHUCIOT IIpU
B3aUMO/ICHICTBUH UX C XKEJIE30M.

9. 3aBHUCHMOCTb CKOpPOCTH XHMHYECKOMH
pEaxIyu OT TEMIIEPaTypHl.

10. 3aBHCHMOCTB CKOPOCTH XUMHYECKON
peaKIu 0T KOHIIEHTPAIHH.

11. 3aBHCHMOCTB CKOPOCTH XUMHYECKON
peaku OT IUIONIAJU CONPHUKOCHOBEHHS
pearupyrommx BemecTs.

12. 3aBUCHUMOCTh CKOPOCTH XUMHYECKOU
PEaKIUK OT KaTaJIn3aTopa.

CKOPOCTH XUMHUYECKOU
peakuuu

Habnooams u onucvieams
pCaknuu MEKAY BEIICCTBAMU

peveBbie BRICKA3bIBAaHUS B YCTHOU U
nMcbMEeHHOU (hopme; paboTaTh B
TpyIIe sl TOCTHXKEHUS TSI,
BBIPAXKATh M apTyMEHTHPOBATH CBOIO
TOYKY 3pEHUS

JIM4HOCTHBIE: GOPMHUPOBAHUE YMEHHSI
YIIPaBISTh CBOCH MO3HABATEIBHON
JeSITeIbHOCTHIO; TOHMMAaHUE
3HAYUMOCTH €CTECTBCHHO-HAYIHBIX
3HAHUH TS PEIICHHSI TPAKTUYCCKIX
3a1a4

Xumuuec

KHe peakiuy B pacTeopax (9 4)

1/6

DNEKTPOIUTHYECK
ast TUCCOIManus

[MousTue 00
ANEKTPOIIUTUIECKON JAUCCOIHAITHH.

Xapaxmepuzoeams NOHATUS
«QIIEKTPOTUTHYECKAs

Ilo3HaBaTebHBIE: ITPOBOIUTH
HaOJIIOICHNS, 1e1aTh BBIBOJIBI,
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3JIGKTpO.HI/ITBI U HCIJICKTPOJUTHI.

Mexanusm IUCCOLIHAINA
3JIEKTPOJIUTOB c Pa3IUYHBIM
XapaKTepoOM CBSI3U. CreneHsn

3JI€KTpOJII/ITI/I‘-IeCKOﬁ Juccolranuu.
CuibHbBIE U cIa0bIe SJICKTPOJINUTEI.

JIMCCOIIAAIIHSY,
«OIICKTPOITUTHD,
«HEDJICKTPOITUTHD)

Yemanasenueams npuanHHO-
CJIE/ICTBEHHBIE CBSI3U MEKIY
MPUPOAON JIEKTPOJIUTA U

MHTEPIPETUPOBATH HHPOPMALIUIO
PerysiTHBHBIC: BBITIOIHATD 3a1aHUS
10 OIIPEJIETIEHHOMY aJIrOPUTMY,
CPaBHMBATh PE3YJIBTATHI C ATAIIOHOM,
IIpY HEOOXOIMMOCTH KOPPEKTUPOBATh
OLIMOKH CaMOCTOSTENILHO

JdemMoHcTpauuu KoMMYHUKATHBHBIE: CTPOUTH
CTEIEHBIO €r0 AUCCOLMALINHT .
- HcneiTanne BemiectTB HU - HX peYeBbI€ BBICKA3bIBAHMS B YCTHOU U
PacTBOPOB Ha JIEKTPOIPOBOAHOCTE. | Yemanaenusams MPUYMHHO- MCbMEHHOM popme; paboTaTh B
Hcnonb3oBanue HH(l)pOBOI?'I CJICACTBCHHBIC BSI3U MCKIY Tpynie ajsd JOCTHXKECHUSA LECIIN,
nabopaTopuu. OmnbiT Nel9 | Tumom xumuyeckoii cBsi3u B BBIpaXXaTh U apTyMEHTHPOBATH CBOIO
«OJIEKTPOJIUTBI M HEDJIEKTPOIIUTBI) | BIIEKTPOIMTE M MEXAHU3MOM TOUKY 3pPEHUS
JlaGopaTopHbIii ONBIT €ro JUCCOLHAIIU JINYHOCTHBIE: dbopmupoBaHue
Hucconmanus ca0bIxX MIO3HABATEJIBHOTO HHTEpeca K
3IEKTPOJIUTOB Ha npumepe U3YYCHUIO XUMUH; MOHUMaHUE
YKCYCHOM KHCIIOTBI 3HAYMMOCTH €CTECTBEHHO-HAYYHBIX
3HAHUW 71 pEeUICHUsT MPAKTUYECKUX
217 OcHOBHbIE OCHOBHBIE  TIOJIOXKEHUSI ~ TEOpUU 3a1a4
o XapakTtepu3oBaTh NOHATHUS
MTOJIOXKEHUS AIEKTPOJIUTUYECKON JUCCOLMAITIH.
«CTENEHb AUCCOLUALINI,
TEOpPUHU Knaccudpukanus HOHOB U HX
N «CUJIbHBIE U ClIa0bIe
AIEKTPOJIUTUYECK | CBOMCTBA. KHWCIOTHI, OCHOBaHHUS M
. ANEKTPOJIUTHIY, «KaTUOHBD,
Oif IMuccolMalryu | CONM  Kak  JJIEeKTpoiauThl.  Ux
«aHHOHBI», KKUCTIOTHI»,
KJIaCCU(PUKALIMS U TUCCOIUAIINS
«OCHOBAHHUSI», «COJU»
JdemoHcTpanuu
-3aBHCUMOCTH JJIEKTPOIIPOBOIHOCTH | COCTaBIATE YpaBHCHUSA
YKCYCHOM KHCJIOTBI OT | 3JIEKTPOJTUTHUECKOM
KOHIICHTpAIIUH. JIUCCOITMAIIAN KHUCIIOT,
- JIBM>KEHHME OKpAaIlIEHHbIX MOHOB B | OCHOBAaHMM U COJIEH
AIEKTPUIECKOM TIOJIE.
3-4/8- | Xumnueckue OO6mue XUMHAYECKHE Ilo3HaBaTe/JIbHbIE: UCIIOIb30BAThH
. . Xapaxmepusoeams o011Me
9 CBOMCTBA KMCIIOT | CBOMCTBAa  KHUCIOT:  U3MEHEHHUE . 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA,
XUMHUYECKHE CBOMCTBA
KaK AJICKTPOJIUTOB | OKPACKHU WHJIUKATOPOB, OCYIIECTBIISATh HAOIIOCHUS, AeNIaTh
o KUCIOT ¢ mo3unmu TO/]
B3aUMOJICHICTBUE C  METaJIaMH, BBIBOJIbl, OCYIIIECTBIISITh
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OKCHUJIaMU u TUAPOKCHUIAMU
METaJJIOB u COJISIMH.
MosnekynspHble U MOHHBIE (TIOJTHBIC
Hu COKpaII¢HHbBIC) ypaBHEHUS
peaKkuuid.

XUMHUYECKUN CMBICIT COKpAIIEHHBIX
YpaBHEHUH. YCIOBHS IPOTCKAHUS
peaKkuuii MeXy 3JIEKTPOJIUTAMH 10
KOHIIA. P51 aKTUBHOCTH METAIIOB.
JlaGopaTopHble ONBITHI

14. N3menenune OKpacKH
WHIUKATOPOB B KHUCIOTHOM cCpeje.

Hcnonb3oBanue uudposoit
nabopaTopuu. OmnbIT Nel2
«Omnpenenenne pH B pasHbIX
cpemax»

15.Peakuus HEUTpaIU3alun
pacTBopa IIENOYM  Pa3IUUYHBIMH
KHCJIOTaMHU.

16. Ilomyyenue ruapokcujga Meau
(IT)y m ero B3aumozeiicTBue ¢
Pa3TUYHBIMHU KUCIOTaMH.

17. BzaumoneilcTBHe  CHMIJILHBIX
kucior ¢ okcuaom wmemau  (ID).
Hcnonb3oBanue uudposoit
1a00paToOpHH. Oneir Nel3
«IlTomydyeHne MeAHOTO Kyropoca
peakiueli oOMeHa MeXIy CEepHOM
KucI0TON M okcuaom meau (11)»

18. BzaumomelcTBHE KHUCIOT C
MeTaJlJIAMH.

19. KayectBeHHass peakius Ha
KapOOHAaT-NOH.

20. IonydeHue CTyAHs KpeMHUEBOH

Cocmaensams MOJNEKYISPHBIE,
IIOJIHBIE U COKPALLEHHBIE
VOHHBIE YpaBHEHUS peakLuil
C Y4aCTHUEM KHCIIOT

Apeymenmuposams
BO3MO>KHOCTh ITPOTEKAHUS
peaxiuii ¢ yuacTueM KUCJIOT
Ha OCHOBe npasuia beprosie
U psJla aKTUBHOCTU METAIIJIOB

Habnwooams u onucvieamo
PEaKIMK C Y9aCTHEM KHUCIIOT

KJ1accu(hUKALUIO, HHTEPIPETUPOBATD
UH(POPMALIUIO, IPEACTABIECHHYIO B BUIE
PUCYHKOB U CXEM

PeryasiTUBHBIE: [NIAHUPOBATH CBOIO
JESTENIbHOCTD U IIPOrHO3UPOBATh €€
Pe3yJbTAThI, BBINOJIHATH 3a/1aHUS 110
OIIpEICIEHHOMY aJIFOPUTMY,
CPaBHUBATb PE3YJIbTATHI C 3TATOHOM,
IIPY HEOOXOIMMOCTH KOPPEKTUPOBATh
OLIMOKH CaMOCTOSTENIBHO
KoMMYHUKaTHBHBIE: CTPOUTH
peueBbl€ BbICKA3bIBAaHUS B YCTHOU U
nucbMeHHOU (popme; paboTarh B
Ipymie Ajsi JOCTHKEHUS LeH;
BbIpaXaThb U apryMEHTHPOBATh CBOIO
TOUKY 3pEHHSI

JInyHocTHBIEe: (HOPMHUPOBAHUE E€ITUHON
€CTECTBEHHO-HAyYHOW KapTHHBI MUDA,
dbopMHUpOBaHHE YMEHHUS TPAMOTHOTO
oOpallleHusi ¢ BellecTBaMH B OBITY U
XUMHYECKOH J1abopaTopuu
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KHCJIOTEL.
21. KayecTBeHHas peakuus Ha
XJIOPU/I- WU CYIIb(haT-HOHBI

5/10 XuMHUYECKUe OO6mue XAMHUYECKHE
. . .. | Xapakmepuzosams o0ume
CBOICTBa CBOICTBa IeJIOYUeH: .
. . XUMHUYECKHE CBONCTBA
OCHOBaHUH Kak B3aMMOJICHICTBHE C  KHUCJIOTaMH, .
ocHoBaHu# ¢ no3unuu TO/]
ANEKTPOJIUTOB OKCHJaMHU HEMETaJUIOB, COJISIMH.
O6umme  xumuyeckue  cBoicTBa | Cocmasiams MONEKYISPHEIE,
HEPaCTBOPUMBIX OCHOBAHUM: | IIOJIHBIE U COKPAIIEHHbIE
B3aUMOJEUCTBHE C  KHMCJIOTaMH, | HOHHBIE YPABHEHHUS PEaKInuil
pa3ioKeHUe Mpy HarpeBaHUH. C y4acTHeM OCHOBaHHIA
JlabopaTopHbie ONbITHI y
22. N3menenue oKpacky | “PYMERMUposamb
WHMKATOPOB B IIEIOYHON Cpee. BOIMOKHOCTD HpOTCKAHHA
. . KL THEM
23. BzaumopeiictBue wiesoueii ¢ | PCAKHAN € yHACTHC
OCHOBaHUI Ha OCHOBE
YTIICKUCITBIM Ta30M. E
paBu T
24. KauecTBeHHas peakius Ha [_}) a6 H; ceproiIe
KaTHOH aMMoHwms. Mcromb3oBannue | H740HO0ANb U ONUCHIEAND
. KIIH THEM
uudposoit  maGoparopun. Omprr | PEAKIHH € YHACTHC
" HOBaHUI
No28 «O0pazoBaHue coeii | O¢HO
aMMOHHUSI»
25. TlomyueHwe THIPOKCHAA MEIU
(IT) u ero paznoxenHwue.
6/11 XumMuueckue O6mue XUMUYECKHE
. . . ... | Xapaxmepuzosamo ob1IME
CBOWCTBa coJie CBOWCTBa CpeITHUX coJeii:

KakK 3JICKTPOJINTOB

B3aHMOJICCTBHE C  KHCJIOTaMH,
IIEJIOYaMH, COJSIMH W METallJIaMH.
BzaumopeiicTBue KHUCIBIX COJIEH CO
IIeI09aMH.

JlabopaTopHbie ONBITHI

26. BzanmojeiicTBre KapOOHATOB C
KHCJIOTaMHU.

XUMHAYECKHE CBOUCTBA COJIEU
¢ mo3unuu TOJ],

Cocmaensams MONEKYISIPHBIE,
IMMOJIHBIC U COKPAIICHHBIC
VOHHBIE YPABHEHMSI peaKLuii
C y4acTHEM COJIEH
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27. llonyueHue TUAPOKCUIA Kele3a
().

28. BzaumMmopmelicTBue Keneza C
pactBopoM cynbdara meau (I1)

Apeymenmuposams
BO3MO>KHOCTh ITPOTEKAHUS
peaKkuii ¢ y4aCTUEM COJIeH
Ha OCHOBe npasuia beprosie
U psJla aKTUBHOCTU METAIIJIOB

Habnwoams u onucvieams
PEaKIuu C y4acTueM cojeit

7112

ITousrtue o
TUIPOJIU3E COJei

['maponus, kak oOMEHHOE
B3aUMOJCUCTBUE COJIEl C BOJOM.
I'upponms coJn CUJIBHOTO
OCHOBaHUSI M CJIa0Oi  KHUCIOTHI.
I'unponu3s conu ciaboro OCHOBAHUS
U cuibHOU kucnoThl. [lIkama pH.
JeMoHcTpanuu
Ornpenenenue xapakrepa cpe/ibl B
pacTBopax coieun

Yemanasnusame
3aBUCUMOCTH MEXKITY
COCTaBOM COJIM U XapaKTepoM
€€ THIPOoJIn3a

Ananusuposams cpeny
pacTBopa ¢ MOMOIIbIO
WHIUKATOPOB

IIpoenosuposams THIT
TUPOJIM3a COJIM Ha OCHOBE
aHayn3a ee (OpMyJibl

Ilo3naBaTeabHbIE: HCIIOIB30BATh
3HAaKOBO-CUMBOJIMUECKUE CPEJICTBA IS
PacKpbITUS CYLTHOCTH IIPOLIECCOB,
yCTaHaBJIMBATh AHAJIOTUH, J1€1aTh
BBIBO/Ibl, COCTABJISATh HUHPOPMALUIO B
BUie TaOJIMIL, CXeM, OTIOPHOTO
KOHCIIEKTa

PeryisiTUBHBIE: [NIAHUPOBATH CBOIO
JESTENIbHOCTD U IIPOrHO3UPOBATh €€
pe3yibTaThl, BHIIOIHATH 3aJaHUsI 110
OIIpeICIEHHOMY aJIFOPUTMY,
CPaBHUBATh PE3YJIbTATHI C 3TATOHOM,
MIpY HEOOXOIMMOCTH KOPPEKTUPOBATh
OLIMOKH CaMOCTOSITENIBHO
KoMMYHUKaTHBHBIE: CTPOUTH
pEUeBbIE BBICKA3bIBAHUS B YCTHOM U
MMCbMEHHOU (popme; paboTaTh B
Ipynne JUist JOCTHKEHUS LIEIN;
BBIPaXKaTh U apryMEHTHPOBATh CBOIO
TOYKY 3pEHUS

JInuHocTHBIE: (OPMUPOBAHUE YMEHMUS
YIOPaBIATh  CBOEH  IO3HABATEIBHOU
JeSITeNIbHOCTHIO

8/13

[Tpodeccus Xumuk-aabopaHt
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9/14

KonrtponsHas padora Ne 1 mo teme «XUMHUYECKHE PEAKLIUU B pACTBOPAX 3JIEKTPOIUTOBY

Hemeranabl 4 ux coegunenus (21 4)

1/15 O61mas Crtpoenue aTOMOB Ilo3HaBaTeabHBIC: co3/1aBarh
XapaKTEPUCTUKA HEMETA/JIOB M HX IOJO0KCHHE B ObvacHams, TT0 Takoe 00001IIeHNs, yCTaHABINBATh AHAIOTHH,
HEMETAaJIJIOB [Tepuonuueckoit CHCTEME. Psn HOMCTAILIbL JenaTh BBIBOJIBI. [Tonyyath

ANEKTPOOTPHUIATEIIEHOCTH. Xapakmepuzosamo nHbOopMaIHIO 3 pa3an4YHbBIX
Kpucrammmyeckue PEIIETKH | y rvpuecKue 37IeMEHThI- HMCTOYHHKOB U TIPEOOPA30BBIBATH €€
HEMETA/UIOB — TIPOCTBIX BCIICCTB. | yenerauibl, UX CTpOCHHE, PeryasitTuBHbie: (popMmepOBaTb 1IEIb
Annorponvst ¥ €€ TPUYHUHBL busnUecKre 1 XUMHUCCKHE ypOKa U CTaBUTH 3a7aud, HEOOXOIUMBbIE
@usnyeckue CBOMCTBA HEMETAIIIOB. | cpoiicTBa IIPOCTHIX BEIIECTB- JUTSL €€ TOCTHYKEHUS, IJIAHUPOBAThH CBOIO
OOume  XMMUYECKHE  CBOMCTBA | yenveramioB JIEATEIbHOCTh U IIPOTHO3UPOBATH €€
HEMECTAIIJIOB: . pe3yNIbTaThl, paboTaTh B COOTBETCTBHH
P e ——— u | IIpeockasvieams cBOMCTBA c MPEUTOKEHHbIM ATTOPHTMOM,
BOCCTAHOBHTEIIbHBIC. SJIEMCHTOB-HEMCTAJLIOB B CBEpPSTH CBOM JICHCTBHS C 1IENBIO
JdemoncTpanuu 3aBUCHMOCTH OT HX KoMMmyHuKaTUBHBIE: CTpPOUTH
Kosekius HemeTauios. nonoxenus B IICX3 peyeBbIe  BBICKA3bIBaHUS B  YCTHOWU
Mozemn KPUCTAITHHCCKUX |/ opmanasniueams puauHHO- (opme, CTPOUTH s¢pdexruBHOE
PCIHICTOK HCMCTAJUIOB: AaTOMHBIC H CJIEZICTBEHHBIE CBSI3U MEXIY B33PIMOI[€I>1CTBHG C OJHOKJIaCCHUKaMH,
MOJICKYJIAAPHBIC. CTPOEHHEM aToMa, BBIpaXXaTb M aApPryMEHTHPOBAThH CBOIO
O3OHaTOp W IMMPUHIUIIBI €T0 pa6OTBI XUMHYECKO CBSI3BIO, THITOM TOYKY 3pEHUS
1—‘OpeHI/Ie HECMETAJITIOB - TIPOCTBIX KpI/ICTaJ'IJ'II/ILIeCKOI\/'I pELIETKU JInuyHOCTHBIE: q)OpMI/IpOBaHI/IC
BEILECTB: Cepbl, hochopa, HEMeTaJlla M €ro CoeMHeHmi | T03HABATEIbHOIO HHTEpeca K
APCBECHOTO YIJIAL. ¥ GU3MUECKMMHU CBoifcTBaMu | M3YYCHHIO  XuUMHUHM,  (QOPMHpOBaHHE

JIAHHOTO HEMETALIA U €0 HAay4YHOTO MHUPOBO33PEHUs, ITOHUMaHUE

COoeMHEHNI 3HAYUMOCTH €CTECTBEHHO-HAYYHBIX

3HAHUW U1 pPEIIeHUs IPAKTUYECKUX

Jlokasvieamo 5 3a1a4

OTHOCUTEJIBbHOCTh ITIOHSATHI

«METaJl» U «HEeMEeTal»

2/16 Oo6mmas [anorensl, CcTpoeHHE  HUX Xapaianepusceams Ilo3HaBaTeaLHBIC: HCIIOIB30BaTh
XapaKTepUCTUKA aTOMOB M MOJIEKYyJl. PU3NYECKuEe U 3HAKOBO-CUMBOJIMYECKUE CPENICTBA IS

HemerawioB VIIA

XUMHYECKHE CBOMCTBA TaJIOT€HOB.

cTpoeHue, pusndeckne u

pCeHICHU 3a/1a4; CO31aBaTh 0606H_ICHI/ISI,
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— IpyIIBI —
raJOreHoB.

HNHcTpyKTax no
Tb

3aKOHOMEPHOCTHU W3MEHEHUS
CBOMCTB TaJIOTEHOB B 3aBUCHMOCTH
oT ux MOJIOKEHUS B
[Tepuonuueckoit CUCTEME.
HaxoxnaeHnue ramoreHoB B NpUpoe
U uX noiiyueHue. buosornueckoe
3HAQ4YE€HHE U MPUMEHEHUE raJIOrC€HOB.

JdemoHcTpauuu

OOpa3ipl TrajoreHoB - MPOCTHIX
BEIIECTB.

BzaumopeiictBue  rajmoreHoB  C
MeTaJlJIaMHu.

BriTecHenue xmnopa OpomMoMm wiH
MoJla U3 PaCTBOPOB MX COJICH

XHUMHUYECKHE CBOIMCTBA,
MOJIyYCHHUE ¥ IPUMEHCHHH
rajoreHoB B IIJIaHE O0IIEro,
0COOEHHOI'0 U CAUHUYHOIO

Yemanasnueams npuunHHO-
CJIEICTBEHHBIE CBA3U MEXKILY
CTPOEHHEM aToMa,
XUMHYECKOU CBA3BIO, THIIOM
KPUCTAJUIMYECKON PEIIETKH Y
raJlorTeHOB | (PU3NYECKUMU
CBOMCTBaMM STHX BEIICCTB

Hcnonb3oBanue uudposoit
naboparopuu. OmnbIT Ne39
«CBoMicTBa XJI0pa»
3117 CoenuHenus ["anorenoBo10pO/IbI U
Xapaxmepuzoeams cOCTaB,
rajloreHoB COOTBETCTBYIOIIUE WM  KHUCJIOTHI:

TUTABUKOBAS, COJISTHAS,
OpOMOBOIOpPOIHAS,
HOJ0OBOJOPOIHAS. I"asorenunasl.
KayecTBeHHbIE peakuuu Ha
raJIOTeHH/I-HOHBI. [Mpumenenue
COEMHEHUIl TraJloTéeHOB M  UX
OuosoruuecKas pob.
JeMoHcTpanuu

Konmexnus MPUPOJAHBIX

COCIMHEHMM XJI0pa.

JlabopaTopublii  ombIT  29.
KauecTBeHHas peakuus Ha XJIOpUI-
HMOHBI

¢duznyecKue 1 XUMUYECKHE
CBOMCTBA, MTOJIy4YEHUE U
IIPUMEHEHHE COCANHEHUN
raJIor€HOB

Haszvieams coenuuenuns
rajJioreHoB 1o ¢popMmyIe u
cocmaensams HOPMYJIBI IO UX
HA3BaHUIO

Yemanasnueams npuanHHO-
CJICICTBEHHBIE CBSI3U MEKIY
CTPOEHHEM aTOMa,
XUMUYECKOH CBSA3BIO, TUIIOM
KPUCTAJUIMYECKOUN PEIETKH Y

yCTaHABIMBAaTh  AQHAJIOTHUU,  JIeJaTh
BbIBOJIbI. [lomyuaTes uHpOpManuio u3
Ppa3IUYHBIX HUCTOYHUKOB u

peoOpazoBbIBATH €€

PeryasituBHble: HOpMyIUpoOBaTh II€Tb
ypOKa U CTaBUTH 3a7a4u, HEOOXOIUMBbIE
JUIs €€ OCTHXKEHUS, IJIAHUPOBAThH CBOIO
NESTeIbHOCTh M IPOTHO3UPOBATh €€
pe3yabTaThl; paboTaTh B COOTBETCTBHU
c MPeIJI0KEHHBIM AITOPUTMOM,
CBEPATH CBOU JECHCTBUSA C LIETBIO
KomMmyHukaTuBHbIE: CTPOUTH
peueBble  BBICKAa3bIBaHUSI B yCTHOHU
dhopwme, CTPOUTH s dexTuBHOE
B3aUMO/ICHICTBHE C OJHOKJIACCHUKAMH,
BbIpaXaTb M AapryMEHTHUPOBATh CBOIO
TOYKY 3pEHHS

JIM4YHOCTHBIE: dopMupoBaHue
II03HABATEJILHOTO HHTEpeca K
U3YYCHUI0O  XUMHH, (OPMUPOBAHUE

Hay4HOIO MHPOBO33pPEHHUsI, TOHMMaHUE
3HAYMMOCTH €CTECTBEHHO-HAYYHBIX
3HAHUM U1 pElIeHUs NPAKTUYECKUX
3a1a4
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raJloTeHOB M (PU3NYECKUMU
CBOMCTBAaMH THX BEIIECTB

Buvinoansamu pacuersl 1o
XUMUYECKUM (OpMyIIaM U
YPaBHEHUSM PEaKIii,
MPOTEKAIOIIUX C Y4aCTHEM
COE/IMHEHUH TaJIOTCHOB

4/18

O61mas
XapaKTePUCTHKA
aneMeHToB VIA-
TPYIIITBI —
XaJIbKOTE€HOB.

Cepa

OO6was XapaKTepUCTHKA
anemeHToB VIA-rpynmnsl. Cepa B
npupoge U €€  IOJIyueHHe.
AnnorponHbsle MOAU(DUKAIIUN CEPHI

U ux cBoilcTBa. XUMHUYECKUE
CBOMCTBA CepbI U €€ IPUMEHEHNE.
JdeMoncTpamun
B3aumoneiicteue cepsol c
Merauiamu.  ['opeHue  cepsl B
KHCJIOPOJIE

Jlasame 001IYIO
XapaKTEPUCTUKY aTOMOB,
MIPOCTHIX BEIIECTB U
COEMHEHHNI XaIbKOIE€HOB B
3aBUCHUMOCTH OT UX
nosioskenus B [ICXO

Xapaxmepuzosamsb CTpOCHUE,
AJUIOTPOIHIO, PU3HUECKHUE
XUMHYECKHE CBOMCTBA,
MOJTy4YeHUE U IPUMEHEHHE
cepol

Yemanasenueames npuanHHO-
CJICICTBEHHBIE CBSI3U MEKIY
CTPOEHHUEM aTOMa,
XUMUYECKOH CBA3BIO, TUIIOM
KPUCTAJUIMYECKON pEelIeTKH
cepsl U ee (PU3NYECKUMHU U
XUMHUYECKHUMH CBOMCTBAMU

Buvinoansamo pacyeTsl 110
XUMHUYECKUM (popMysam U
YPaBHEHHUSM peakLui,
IPOTEKAIOIIUM C y4aCTHEM
Cephl

Ilo3HaBaTenbHbIE: CO3/1aBaTh
00001IeHNs, yCTaHABINBATh AHAIOTHH,
JienaTth BBIBOJIBI. [IpoBoauTh
HaOJII0ICHUE, CTPYKTYPHUPOBATH
uHpOopMaInIo

PeryasituBHble: HOpMyTUpOBaTh IIETTh
ypOKa U CTaBUTH 3a7auu, HEOOXOIUMBbIE
JUISL €€ TOCTH)KEHUSI, ITIAHUPOBAThH CBOIO
NEeSTENIbHOCTh M IPOTHO3MPOBATh €€
pe3yabTaThl; paboTaTh B COOTBETCTBHU
c MPEUI0KEHHBIM QITOPUTMOM,
CBEpSITh CBOU JICHCTBHUS C LENbIO
KomMmyHuKaTHBHbBIE: CTPOHTH
peueBble BbICKa3blBaHUS B  yCTHOM
¢dopwme, CTPOUTh a¢dexTrBHOE
B3aUMO/ICIICTBHE C OJHOKJIACCHUKAMH,
BBIpQXaTh M apTyMEHTHPOBATh CBOIO
TOUKY 3pEHHS

JInunocTHbie: OpMUPOBAHUE YMEHUS

VOPaBISATH  CBOEM  MO3HABATEIbHOU
JIEATEIIbHOCTBIO, dbopmupoBaHue
PaBUIBLHOTO oOparieHus c
BEIIECTBAMHU B XUMHUYECKOU

nabopaTopuu U OBITY
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Habnwoams n onuceieamo
XUMUYECKUN IKCIIEPUMEHT 110
TOPEHHIO CEPhI HA BO3AYXE U
B KUCJIOPO/JI€ C COOJII0ICHUEM
npaBwi Th

5/19

CepoBosiopoa u
CyIbGUIBI
HNucTpykTax mno
Tb

CepoBOIOpO/: CTPOCHUE MOJIEKYIIBL,
¢busnvecKkue 1 XUMHUECKUE
CBOICTBA, ITOJy4eHUE U 3HAYCHUE.
CepoBoiOpOIHASI KUCIIOTA.
Cynbduasl 1 X 3HaUCHHE.
JIroMHHOOPBHI.

JemoncTpanuu: Komrexkius
cynbunabix pyn. KauecrBennas
peakuus Ha CyIb(QHI-HOHbI

Xapakmepuzo6ams COCTaB,
bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBA, ITOJIy4YEHUE U
IPUMEHEHHUE COEAMHEHUI
CCPLI B CTCTIICHU OKWCJICHUA -

2

Has3vi6ams coeqMHEHNUS CEPBI
B CTETICHU OKUCJICHUS -2 110
dbopmysie U COCTaBIIATH
(OpMyIIBI 110 Ha3BaHUIO.

Cocmasnsims MOJEKYIISPHBIE
Y MOHHbIE YPaBHEHMSI
peaKLMii, XapaKTepHU3yIole
CBOMCTBA CEPBI B CTEIICHU
OKHCIIEHUS -2

Onucwvieams MPOLECCHI
OKHUCIIEHUS-BOCCTAHOBJICHUS,
ONPEENATh OKUCIUTEND U
BOCCTAHOBUTEIb U
COCTAaBJISITh JJIEKTPOHHBIN
OanaHC B peakusx ¢
Y4aCTHEM CEPBI B CTEIIEHU
OKHCJICHUS -2

6/20

Kucnoponusie
COEJIMHEHUS CEPBI

Okcun  cepwi(1V), ceprucTas
KuciaoTa, cynbhutsl. KauectBeHHas
peaxius Ha Cynb(QUT-HOH.

3anucvieamos Gopmybl
OKCHJIOB C€pbl, HAa3bIBATh UX,
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Oxkcun cepsi(VI]), cepHas

KHCJIIOTA, Cynb(atsl.

Kpucramnoruaparst.
JdemoHcTpaumuu

ObecrBeunBanme OKpAIICHHBIX

TKaHEH U I[BETOB CEPHHUCTHIM T'a30M.
BzaumojaerictBue

KOHIIEHTPUPOBAHHOM cepHOH
KHCJIOTBI C MEJIBIO.
OOyrnuBanue OpraHNYEeCKHUX
BEILIECTB KOHLICHTPUPOBAHHOMN
CEpHOM KUCIOTOU

JlabopaTopHblii onbIT30.

KauectBenHas peakius Ha cynbhart-
HOHBI

Hcnonws3oBanue mudpoBoi
naboparopun. OnbiT Ne38
«CBoiictBa okcua cepsi (1V)»

OIIMCEHIBATHL CBOMCTBA Ha
OCHOBE 3HAaHUU O KUCIOTHBIX
oKcugax

Xapaxkmepuzoeams cOCTaB,
buznyecKkue 1 XuMHUYECKHEe
CBOMCTBA CEpPHON KUCIIOTBI
KaK 3JICKTPOJIUTA

Xapaxmepuzoeambw
CBOICTBaKOHIICHTPUPOBAHHO
W CEpHOM KUCIOTBI KaK
OKHUCIIUTENS

Cocmasnsims MOJEKYIISPHBIE
Y MOHHbBIEC YPABHEHUS
peaKkuuii, XapaKTEPU3YIOIINE
XUMHUYECKHE CBOMCTBA
CEpPHOM KUCJIOTBI

Pacnosnasams cynbdart-
MOHBI

Onucwigamu POIECCHI
OKUCIICHUS-BOCCTAHOBIICHMUS,
ONPEAENIATh OKUCIHUTEND U
BOCCTAHOBHUTEIb U
COCTAaBJISITh JJIEKTPOHHBIN
0anmaHC B peakusx C
Y4aCTHUEM CEPbI B CTENEHU
OoKHucJieHus +4 u +6

Buinoansamu pacuersl o
XUMHYECKUM (hopMyiaM u
YpaBHEHUSIM PEAKIIUT,
MPOTEKAIOIIUX C yYaCTUEM
CEpHOM KUCJIOTBI
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7121

Oobmas
XapaKTepUCTHKA
anemeHTOB VA —
rpynmsl. A30T

OO01mas xapakTepucTHKa SJICMEHTOB
VA-rpynnel. A30T, CTpO€HUE €r0
aToMa U MOJIEeKyJibl. DU3n4eCKue U
XUMUYECKHE CBOWCTBA U
MIPUMEHEHUE a30Ta. A30T B IPUPO/JIE
U ero Ouosnoruyeckas poJb.
JeMoHcTpanuu

Huarpamma «CocTaB BO3yxXa»
Buneodparments! u cnaiapl «[Ituapu
0azapbi»

Jlasame o0111yIO
XapaKTEPUCTUKY aTOMOB,
MIPOCTHIX BEIIECTB U
coeIMHEHMI 311eMeHTOB VA-
TPYIIIBI B 3aBUCHMOCTH OT MX
noyioxkenus B [ICXD

Xapaxmepusosams CTpOCHUE,
¢du3nvecKkre 1 XUMHYECKHIE
CBOMCTBA, MOJyYECHUE U
NpUMEHEHHE a30Ta

Yemanasnueams npuanHHO-
CJIEZICTBEHHBIE CBA3U MEXKIY
CTPOCHHEM aTOMa,
XAMHYECKOU CBA3BIO, THIIOM
KPUCTAJUIMYECKON pelIeTKH
a3oTa u ero pU3nYEeCKUMH U
XUMHUYECKUMH CBOMCTBAMU

Buvinoansamu pacuersl o
XUMHUYECKUM (popMysam U
YPaBHEHHUSM peaKLui,
IIPOTEKAOLIUM C Y4aCTUEM
aszora

8/22

Ammuak. Conu
AMMOHUA

AMMUak, CTpo€HUE MOJIEKYJIbl U
¢u3nueckue cBoiicTBa. AMMUavHas
BOJa,, HAIIATBIPHBINA CIIUPT, THIPAT
amMmuaka. /JoHOpHO - akenTOpHbIN
MeXaHU3M 00pa30BaHMsI KATHOHA
amMmMoHus. BoccTranoButeabHbIE
cBoiicTBa aMMuaka. Conu aMMOHMS
1 ux npumenenue. Kauecrsennas

Xapaxmepuzoeamsb COCTaB,
CTPOEHUE MOJIEKYIIBI,
¢du3nueckre 1 XUMHUYECKHE
CBOMCTBA, MTOJIy4YEHUE U
IIPUMEHEHUE aMMHUaKa

Has3vi6ams comm aMMOHHUS TIO
(dbopmyaM U COCTABIISITh

Ilo3naBatenbHbIE: CO3/1aBaTh
0000111eHuUs, YCTaHABIMBAaTh AHAJIOIHUU,
JeN1aTh BBIBOJIBI. IIpoBoauTh
HaOJro/1eHue, CTPYKTYypUPOBAaTh
uH(pOpMAIIHIO

PeryasituBHble: (HOpMyIUpOBaTh 1I€b
ypOKa M CTaBUTh 33Jjaui, HEOOXOIUMBIE
JUIS €€ JOCTHKECHHUS, IIJITAHUPOBATh CBOIO
NESTENIbHOCTh M IIPOrHO3MPOBATh €€
pe3yabTarhl; paboTaTh B COOTBETCTBUU
c IIPEITI0KEHHBIM AJITOPUTMOM,
CBEPSITHb CBOU JACUCTBHUS C LENBIO
KommyHukaTuBHbIe: CTPOUTh
pEUeBbIE  BBICKA3bIBaHUS B  YCTHOMU
dbopme, CTPOHTH appexTuBHOE
B3aUMOJCHCTBHE C OJHOKJIACCHUKAMH,
BbIpaXXaTb M AapryMEHTHUpPOBaTh CBOIO
TOYKY 3pEHUS

JInunocTHbie: opMupoBaHUE YMEHUS

yIOpaBIsTh  CBOEH  MO3HABATENBHOM
JEATEIIbHOCTBIO, dbopmupoBaHue
PaBUIBLHOTO oOparieHus c
BEIlIECTBAMHU B XUMUYECKOU

nabopatopuu 1 ObITY
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peaxius Ha KAaTHOH aMMOHHS.
JdemoHcTpaumuu

[Tonydenue, cobupanue u
pacrno3HaBaHHe aMMHUaKa.
Paznoxenue nuxpomara aMMOHUS
JlaGopaTopHblii onbIT31.
KauecTBeHHas peakiys Ha KaTHOH
aMMOHUS

Hcnonp3oBanue nudpoBoii
naboparopun. OnbIT Ne27
«OCHOBHBIC CBOHCTBA aMMHAKa)

(bOpMYyIIBI 110 MX HA3BAHHUSIM

Cocmasnsames MONEKYJIAPHbBIC
Y UOHHbBIC YPaBHEHUS
peaKkuuii, XapaKTEPU3YIOIIHE
XMMHYECKHE CBOMCTBA
aMMHaKa ¥ COJICH aMMOHMS

Cocmasnsams ypaBHEHUS
OKHCIUTEIBHO-
BOCCTAHOBHTEIILHBIX PEAKI[HIA
C y4YacTHEeM aMMHaKa ¢
MIOMOIIIBbIO METO/Ia
AJIEKTPOHHOTO OaslaHca

Yemanasnueams npuunHHO-
CJIEJICTBEHHBIE CBSA3H MEXKIY
BHJIOM XMMHYECKOH CBS3H,
THIIOM KPUCTAJUIMYECKOU
pELIETKH B aMMHAKe U COJIAX
aMMOHMUSI U PU3NUECKUMHU U
XUMHUYECKHMHU CBOMCTBAMU
ATHX BEUIECTB

Habnooams u onucvieamo
XUMHUYECKUN IKCIIEPUMEHT 10
pacro3HaBaHWIO NOHOB
aMMOHHMS C COOJTIOICHHEM
npasui Th

Buvinoansame pacyeTsl 110
XUMHUYECKUM (popMmysam U
YPaBHEHHUSM peaKLui,
IPOTEKAIOIIUM C yYaCTHEM
aMMuaka
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9- Kucnoponusie Oxkcuabl azora: IHo3naBaTebHbIE: co3/aBaTh
3anucvieams Hopmymnbl
10/23- | coequHeHMs a30Ta | HECOJIEOOPA3yIOIIUE W KHCIOTHBIE. 000011ICHNS, YCTAaHABIMBATh AHAJIOTHH,
OKCHJIOB a30Ta, Ha3bIBATh UX,
24 A3oTHCTass KUCIOTa W HUTPUTHIL . JIeNaTh BBIBOJIBI. [IpoBoauth
. OIMKCHIBATh CBOMCTBA HA
A3oTHas Kucjota, e€ MOoIydeHHe U . HabI0/IeHue, CTPYKTypUPOBAThH
. OCHOBE 3HaHUH 00 OKCHIAX
cBoiictBa. Hutparsi. nH(bOopMaIHIO
JeMoHcTpanumn Cocmagnsams MOJIEKYIIIPHbIE PeryasituBHble: GopMyIupoBaTh IeJb
Bzaumopnericraue U MOHHBIC YPABHEHUS YPOKa M CTaBUTh 33]a4H, HEOOXOIUMBIE
KOHIEHTPUPOBAHHOMN a30THOM peaximii, XapaKTePU3yIOLIHE JUISL €€ JOCTUKEHHUS], IJITAHUPOBATh CBOIO
KHUCJIOTBI C MEJIbIO XUMHUYECKHUE CBOMCTBA NeSATEeIbHOCTh W TMPOTHO3UPOBATH €€
FopeHHe YCPHOI'0 IMopoxa OKCHJIOB a30Ta U a30THOU PE3YIbTATHI, pa60TaTb B COOTBETCTBHUU
Paznoxxenue Hutpara Kanus u KHCJIOTHI KaK JICKTPOJIUTA c MIPEAJIOKEHHBIM aITOPUTMOM,
rOpeHHe JPEBECHOTO yrojibka B HEM X, CBEpSITh CBOU JICHCTBHUS C LENbIO
JlaGopaTopublii onbIT 32. apakmepuz06ants asoTHYIO KoMMyHHUKaTUBHBIE: CTPOUTH
N " KHCIIOTY KaK OKHCIIUTEIb .,
XUMUYeCcKUe CBOWCTBA a30THOU CHOTY Kak OKMCIHTCEN peueBble  BBICKA3bIBAaHUSI B  YCTHOM
KHUCJIOTHI KaK 3JICKTPOJIUTA Cocmagnamoy ypaBHeHUS dopme, CTPOUTH s dekTuBHOE
OKUCJIUTEIBHO- B3aHMOﬂeﬁCTBHe C OJHOKJIAaCCHHMKaMH,
BOCCTAHOBUTEIIbHBIX BbIpaXaTb W AaApryMCHTHUPOBATL CBOIO
peakimil, XapaKTepu3yOIINUX TOYKY 3peHMA
XUMHYECKHE CBOMCTBA JInuHocTHbIe: PDOPMUPOBAHUE YMEHUSA
a30THOU KUCJIOTHI KaK YIIpaBJIATb cBoci MMO3HABATEILHOU
OKHCIIUTENS, C TTOMOIIBIO JEATEIIBHOCTBIO, (opmuposanue
METO/Ia IJIEKTPOHHOTO 1IpaBUIBHOTO obparieHus ¢
OaylaHca BEIlIECTBAMHU B XUMUYECKOU
nabopatopuu 1 ObITY
Buvinoansamo pacyeTsl 110
XUMHUYECKUM (popMysam U
YPaBHEHUSIM PEaKIIHii,
MPOTEKAIOIIUX C y4aCTHEM
A30THOM KHUCIIOTHI
10/25 | ®ocdop u ero docdop, cTpoeHue atoma u IMo3naBaTenbHbIE: co3/1aBaTh
Xapaxmepusoeams CTpOEHHE,
COEJIMHEHUS annorpornust. Pochunbl. DochuH. 000011IeHNs, yCTaHABINBATh AHAJIOTHH,
AITOTPONHIO, PU3UIECKHE U
Oxkcun pochopa(V) u N JIenaTh BBIBOJIBI. [TpoBouTH
XUMHUYECKHE CBOWCTBA,
optodochopHas KHCIOTA. HaOItoIeHue, CTPYKTYPUPOBATH
MOJIy4YeHUE U MPUMEHEHUE
®docdatel. PochopHble y100peHUS. nHdopmMannio
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HNucextunumas!.

demoncrpanun OOpasiisl
MPUPOJHBIX coequHEeHuH pocdopa.
I'openue dochopa Ha Bo3ayxe u B
kuciopoze. Ilonyuenue 6enoro
(dhocdopa 1 UCTIBITAHNE €r0 CBOKCTB
JlaGopaTopHblii onbIT 33.
KauectBennas peakius Ha pocdar-
WOH

docdopa

CaMOCTOSTENBHO OnUCHIBANb
cBoiicTBa okcuna hochopa
(V) KaKk KUCIIOTHOTO OKCHJIA U
cBoiicTBa hochopHoit
KHCIIOTHI

Hnnrocmpuposams CBOWCTBA
okcuza pocdopa (V) u
(dhochopHON KHCIIOTHI
YpaBHCHHUSIMH
COOTBETCTBYIOIIUX PEaAKIIHi

Pacnosnasams dochar-uoHsl

PeryasituBHbIe: GOpMyIUpOBATH I1EIb
ypOKa U CTaBUTH 3aJjauu, HEOOXOIUMbIe
JUISL €€ TOCTUKEHUS, IUIaHUPOBATh CBOXO
JeATEIbHOCTh W IPOTHO3UPOBATH €€
pe3yabTaThl; paboTaTh B COOTBETCTBHU
c MIPEJIOKEHHBIM AITOPUTMOM,
CBEpSATH CBOU JCHCTBUSA C LIETIBIO
KoMmyHukaTuBHbBIE: CTPOUTH
peyeBbIe  BBICKA3bIBaHUS B  YCTHOU
dhopwme, CTPOUTH s dexTuBHOE
B3aUMOJICUCTBUE C OJHOKJIACCHUKAaMH,
BBIPAKAaThb M apryMEHTHUPOBATh CBOIO
TOYKY 3pECHUS

JInyHocTHbIe: POPMUPOBAHUE YMEHUS

yIpaBIATH  CBOGH  IO3HABATEILHOU
NeSITeIbHOCTHIO, ¢dbopmupoBaHue
IIPABUJIBHOTO oOparieHus c
BEIIECTBAMU B XUMHUYECKON
nabopaTtopuu u ObITY
11/26 | OGmas OO01mast XapakTepuCTUKa 3JIEMEHTOB T o6 Ilo3naBartenbHbIE: CO3/1aBaTh
asamo yIO
XapaKTepUCTHKA IV A-rpynmnsl: ocobeHHOCTH HI 0000111eHUs, YCTaHAaBIMBAaTh AHAJIOTHUHU,
XapaKTEPUCTHKY aTOMaM,
anemeHToB |VA- CTPOEHUS aTOMOB, MPOCTHIX JIeTaTh BBIBO/IBI. [TpoBoauTH
. IPOCTHIM BELIECTBAM U
IpYMIbL. YTIepoJ | BEIIECTB M COCTUHEHUN B HaOJIr0/1eHue, CTPYKTYpUPOBATh
coenruenud diaeMeHToB |V
3aBHCHUMOCTH OT ITOJIOKEHHSI UH(POPMAIIHIO

31eMeHTOB B [lepuoanueckoi
cuctemMe. Yraepo. AJUIOTPOITHbIE
MoJU(UKAIMK: alTMa3, TpaduT.
AmMop¢HbIi yriepoa: caxa,
AKTUBUPOBAHHBINA YTOJb.

A-Tpyniibl B 3aBUCUMOCTH OT
nx nonoxenus B [ICXD

Xapaxmepu3zo6amvCTpOEHUE,
AJIOTPONHIO, PU3NUECKHE U
XMMUYECKHE CBOWCTBA,

PeryasituBHble: (HopMyIUpoOBaTh b
ypOKa U CTaBUTH 3a7aud, HEOOXOIUMBbIE
JUISl €€ JOCTHKEHMS], IJIAHUPOBATh CBOIO
NEeSTeNIbHOCTh M IPOrHO3MPOBATh €€
pe3yibTaThl; paboTaTh B COOTBETCTBUU

Ancopbuus. XMMUYECKUE CBOMCTBA | MOJIyYEHUE U IPUMEHEHUE c MIPEAJIOKEHHBIM aITOPUTMOM,
yraepoja. Kokcoxumuueckoe amop¢HOTO yriepojaa CBEPATH CBOU JICHCTBUA C IIETIBIO

IIPOU3BOJICTBO U €0 MPOLYKIHSI. KommyHukaTuBHbIe: CTPOUTH
KapOupl. Cpasiusams CTpoeEHE U peueBble  BBICKA3bIBAaHUS B  YCTHOM
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JdemoncrpanunKosnexius
«O0pa31pl MPUPOIHBIX COSAMHEHUN
yriepoaa»

[Toptpet H./I.3enuHcKoro.
[Tornomnienne aKkTHBUPOBAHHBIM
YIJIEM paCTBOPEHHBIX BEIIECTB WU
ra3os.

YcTpolcTBO MPOTHUBOTa3a.

CBOICTBA anMasa U rpadura

Onucvl8ambOKUCITUTEIBHO-
BOCCTaHOBUTEJIbHbBIE
CBOIICTBA yriiepoa

12/27

Kucnoponusie
COEIMHEHUS

yriepona

Oxkcupa yrinepona(Il): crpoenue
MOJIEKYJIbl, IIOJIY4E€HUE U €ro
cBoiictBa. Okcun yraepona(IVv):
CTPOEHHUE MOJIEKYJIbI, HOJyYeHHUE U
€ro CBOMCTBA. YTOJIbHAs KUCIIOTA.
Conm yrojibHON KHCIIOTBL:
KapOOHAaThI U THIPOKapOOHATHI.
TexHuueckas 1 nuILeBas coja.
JlaGopaTopublii onbIT 34.
[Tonyuyenue u CBOMCTBA yrOIbHOMN
kucnoThl. 35. KauecTBeHHast
peakiys Ha KapOOHAT-UOHbI
Hcnonws3zoBanne mudpoBon
nabopatopun. OnbIT Ne37
«B3anMoelicTBHE U3BECTKOBOU
BOZBI C YIJIEKHCIIBIM Ia30M»»

Xapakmepu306amvbcocTas,
bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBA, ITOJIy4YEHUE U
HIPUMEHEHHE OKCHJIOB
yriepoja

Yemanasnueams npuanHHO-
CJIE/ICTBEHHBIE CBSI3U MEKY
BHUJIOM XUMHUYECKOU CBSA3U U
TUIIOM KPUCTaJUIMYECKOU
PELIETKH B OKCHJIAaX yIiiepoaa
U X (pU3HUYECKUMHU U
XAMHYECKUMU CBOWCTBAMH, &
TAaKXe IPUMEHEHUEM

Cobnrooams nipasuna Th npu
UCIOJIb30BAHUH NTEYHOTO
OTOIIJICHUSL.

Oxa3zvieamsv NEPBYIO TIOMOIIIb
IIPY OTPABJIEHUU YTapHBIM
ra3oM

Xapakmepu306ambCcocTas,
buznyecKknue 1 XuMHUYECKHe
CBOIICTBa, MTOJIyYEHUE U
IIPUMEHEHHE YTOJIbHOU

bopme, CTPOUTH 3 pexTUBHOE
B3aMMOJCHCTBHE C OJHOKJIACCHUKAMH,
BBIp2XKaThb M apryMEHTHUPOBATH CBOIO
TOYKY 3pEHUS

JInunocTHbie: opMupOBaHUE YMEHUS

YOpaBIATh CBOCM  IO3HABATEIbHOMU
NEeSATEIbHOCTBIO, dbopMupoBanue
PaBUIIBHOTO oOparieHust c
BELIECTBAMU B XAMHUYECKON

nabopaTopuu U OBITY




KHCIJIOTBI

Pacnosnasams xapOonart-
HOHBI

Buvinoansamu pacuersl 1o
XUMHUYECKUM (popMysam u
YpPaBHEHUSIM PEAKLUM,
MIPOTEKAIOIIUX C YYaCTUEM
COEIMHEHUH yriaepoaa

13/28 | YrneBoaoposl. Opranuueckast XHMHUSL.
Xapaxmepuszoeambo
HNucTpykTax no YTeBogopobl..
0COOCHHOCTH COCTaBa U
Tb Meran, 3TaH M IIpONAaH Kak .
CBOICTB OpraHu4ecKuX
npeAcIIbHbIC (HACBIIICHHEBIE) .
COEIMHEHUH
YTJI€BOAOPObl. DTUIIEH U alleTHUJIEH,
KaK HEIPEACIBHbIC | Paznuuams NpeaesbHbIE U
(HEHACBIECHHBIE)  YIVIEBOJOPOJBL. | HEMpPEAEIbHEIE
CtpykTypHbIE (OPMYIBI BELIECTB. | yriIeBOLOPOIbI
l'openune yrnesomoponos. Peakuumn I
JICTHPHPOBAHIS npenenpHpx | [193616aMb U 3anuckicams
YTJIEBOJOPOOB. KauecTtBennsie (opmymer (MOHeKyMlSHHe =
peakuun Ha HENpeeIIbHbIE CTPYKTyDHBIE) BKHCHILIX
COeTHHEHNSL. IIpeICTaBUTENEN
B
JdemoHcTpanuu YIJICBOZIOpOAIOB
Mopenn MosieKynl MeTaHa, 9TaHa,
ITHJIEHA, aleTUJICHA.
B3anmopeiicteue JTUJICHA c
OpoMHOIM BOJOH U  pPacTBOPOM
IepMaHraHaTa Kajius
14/29 | Kucnoponcoaepx | CoupThl. ITHIOBBINA CIHUPT, €r0
Xapaxmepuzoeamsv CIUPTHI U
amue MI0JIy4Y€HUE, IPUMEHEHUE U
. KapOOHOBBIE KHUCIIOTHI KaK
OpraHuyecKue ¢buznonoruueckoe 1encTBuUe.
N 9 KHCIJIOPOJICOAEpKALINE
COEIMHEHUS TpéxaTOMHBIN CIUPT MIMLEPHH.

IMo3naBarenbHble: UCTIOJIb30BaTh
3HAKOBOE MO/JICIIMPOBAHHE,
OCYIIECTBIISTh CpaBHEHHE,
KJIaccupUKaIUIo, CO3/1aBaTh
000011IeHHS, YCTaHABINBATH AHAJIOTHH,
JeNaTh  BBIBOJIBI,  CTPYKTYPHPOBATh
UH(POPMAIIHIO

PeryasitTuBHble: (HOpMyIUpOBaTh IIEITh
ypOKa ¥ CTaBUTh 3a/1aud, HEOOXOUMBbIE
JUISL €€ TOCTUXKCHUS, IJIAHUPOBATh CBOIO
ACATCIIBHOCT W MNPOTrHO3UPOBATHL €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHH
C MNpEaAT0KCHHBIM AJITOPUTMOM,
CBEpSITh CBOU JICHCTBHUS C IENbIO
KoMMmyHuKaTHBHBIE: CTPOUTH
peueBble  BBICKA3bIBAaHUSI B  YCTHOM
dbopme, BecTH AMATIOT UM y4acTBOBATh B
JTUCKYCCUM IS BBISBICHHSI Pa3HBIX
TOYEK 3pEHUS Ha PAcCMaTPHUBACMYIO
uH(pOpMAIIHIO, BBIpaXaTh "
apryMEHTUPOBATh CBOXO TOUYKY 3pPEHUS
JInunocTHbIE: dbopmupoBanue
J00pOCOBECTHOTO OTHOIIICHUS K
YUEHUI0O M YMEHHUS YIPaBISTh CBOEH
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KauectBennas peakius Ha
MHOT'OaTOMHBIE CITUPTHI. Y KCyCHast
KHCJIOTA - PEJICTABUTENb KJlacca
KapOOHOBBIX KHCIIOT.
JlemoHCTpanuu

OO01me XMMAYECKUE CBOMCTBA
KHUCJIOT Ha IPUMEPE YKCYCHOM
KUCJIOTHI. KauecTBeHHAs peakius Ha
MHOT'0ATOMHBIE CIIUPTHI

OpTraHU4YCCKUC COCANHCHUSA

Knaccuguyuposamsv ciupTh
10 YUCITY TUPOKCUIIBHBIX
TPYIII B UX MOJICKYJIAaX

Hasvieams nipencraButenei
OJTHO U MHOT'OQTOMHBIX
CITUPTOB M 3aIMCHIBATh UX

bopmyIb

MOo3HaBaTEeIbLHOMN ACATCIIBHOCTBIO

15/30

Kpemnnii u ero
COECUHEHUS

Kpemnuii, ctpoenue ero aromMa u
cBoiictBa. KpemHuii B mpupoze.
Cwmmmuasl u - cwiad. Oxcupg
kpemauA(1V). Kpemauesas kuciaora
U €€ Ccomu.

JdeMoncTpamun

Komnexuus «O6pasibl
MPUPOIHBIX COETUHEHUIN KPEMHUS»

Kommekuus crekna, KepaMuKH,
[IEMEHTa U U3JIeJHNI U3 HUX

JlabopaTopublii  ombiT  36.
[Iponyckanue yIrJieKuciaoro rasa
Yyepe3 pacTBOp CUIIMKATA HATPUS

Xapaxmepuzoeams CTpOCHHUE
aTOMOB M KPUCTAILJIOB,
(duznyecKue 1 XUMUYECKHE
CBOMCTBA, MTOJIyYEHUE U
IIPUMEHEHNE KPEMHHUS

Yemanasnueams npuanHHO-
CJIE/ICTBEHHBIE CBSI3U MEKY
CTPOCHHMEM aTOMA, BUJIOM
XUMUYECKOH CBA3U, TUIIOM
KPUCTAJUIMYECKON pelIeTKH
KPEMHHUS U ero (U3NIeCKUMU
1 XMMUYECKUMH CBOVCTBAMM

Buvinoansamo pacyeTsl 110
XUMHUYECKUM (popMysam U
YPaBHEHHUSM peakLui,
IPOTEKAIOIUX C Y4aCTHEM
KPEMHHUS U €T0 COETUHEHNN

Xapaxmepuzoeamsb COCTaB,
bu3HIecKre U XUMHUIECKIE
CBOMCTBA, ITOJIyYECHUE U
MIPUMEHEHNE COCTUHEHUIN

Ilo3naBartenbHbIE: CO3/1aBaTh
0000111eHuUs, YCTaHAaBIMBAaTh AHAJIOIHUU,
JieNath BBIBO/JIBI. [IpoBoauTh
HaOr0/1eHue, CTPYKTypUPOBAaTh
UH(POPMALIHIO

PeryisituBHble: HopMyIupoBaTh 1ieb
ypOKa U CTaBUTH 3a7a4u, HEOOXOIUMBbIE
Ul €€ JOCTUKEHMSL, IIJITaHUPOBATh CBOIO
NESATENIbHOCTh M IIPOrHO3MPOBATh €€
pe3yibTaThl; paboTaTh B COOTBETCTBUU
c MPEeITI0KEHHBIM AJITOPUTMOM,
CBEPSITHb CBOU JACUCTBHUS C LENBIO
KommyHukaTuBHbIe: CTPOUTH
pEuUeBbIE  BBICKA3bIBaHUS B  YCTHOMU
dhopwme, CTPOUTH s dexTuBHOE
B3aMMOJEHCTBHE C OJHOKJIACCHUKAMH,
BBIpaKaTh M apryMEHTHPOBATh CBOIO
TOYKY 3pEHUS

JInunocTHbie: OpMUPOBAHUE YMEHUS

VOPaBISTH  CBOEM  MO3HABaTEIbHOMN
JIEATEIIbHOCTHIO, dhopmupoBaHue
MPaBUIILHOTO oOparieHus c
BEIIECTBAMHU B XUMHUYECKOU
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KPEMHHUS

Cpasnusamov THOKCH]IBI
yIJiIepoia U KpeMHHS

Onucvliéamp BaXXHEHIIINE
THIIBI TPUPOIHBIX
COCIMHEHUH KPEMHUS KaK
OCHOBHOTI'O 3JIEMEHTA

naboparopuu 1 OBITY

JUTOCQEPHI
16/31 | CunukartHas [Ipon3BOACTBO CTEKIa M IIEMEHTA.
.. | Xapaxmepuzosamo
MIPOMBIIIICHHOCTE | [Ipomykius CHJIMKATHON
CUJIMKATHYIO
MIPOMBIIIJIEHHOCTH: ONTHYECKOE
MPOMBIIIJICHHOCTH U €€
BOJIOKHO,  Kepamuka,  dapdop, OCHO o o
HOBHYIO IT 1
¢asHc. OnTHyecKoe BOJIOKHO. YO TIPOAYKIL
JdemoHcTpauuu Yemanasnueams ananorun
Konnexkuus npoaykuyMu CUIIMKATHON | MKy pa3aIM9HBIMU
MIPOMBIIIIJICHHOCTH. OTpAaCISIMU CUITUKATHON
Buneodparmentst u CHAWBI | HPOMBIIIEHHOCTH
«[Ipou3BOICTBO CTEKJIA U LIEMEHTA
17/32 | Tonyuenue Hemeranmnsl B mpupoge. Ilo3naBartenbHbIC: UCIIOJIb30BaTh
Onucvlgamb HAXOXKICHHUE
HEMETAJIJIOB OpaknuoHHasT TIEPETOHKA YKHJIKOTO 3HAKOBOE MOJICTTMPOBAHUE,
HEMETAIIJIOB B MPUPOJIC
BO3[lyXa Kak CHoco0 TMONXy4eHUs OCYIIECTBISTh CpaBHEHUE,
KHCJIOpOJa, a3oTa, aprosa. | Xapaxmepuzosamo KJIACCU(PUKAILIHIO, CO31aBaTh
[Tomyuenne  docdopa, KpeMHUS, | HPaKIHOHHYIO IEPETOHKY 00001IeHNs, yCTaHABINBATh AHAIOTHH,
XJiopa, nuonaa. 3J16KTpOJ‘II/I3 JKMJIKOIO BO34yXa Kak JeJiaTb BBIBOJBI, CTPYKTYPUPOBATH
PacTBOpPOB. COBOKYITHOCTh (PU3MUECKHUX MH(pOPMAaLIIO
JdemoHcTpauuu MIPOLIECCOB PerynasitTuBHbie: HopmMyIupoBaTh I1ENb
Komnekuus «[Ipupoansie y ypOKa U CTaBUTH 3a7aud, HEOOXOIUMBbIE
COCJTMHEHHS HEMETAJLIIOB . PEYMEHMUPOGAIy JUTSL €€ JIOCTHIKCHHSI, TITAHUPOBATh CBOIO
BumeobparMentsl  u  cuaiimel | 01 HoCCHHE MPOLCCCOB NEeSTENIbHOCTh M TPOTHO3HPOBATH €€

(((Dp AKIMMOHHAsA MEPETOHKA XUIAKOI'O
BO3yXa»

MOJIYYCHHA aKTUBHBIX
HEMECTAJIJIOB K OKHUCJIUTCIIBHO-

pe3yabTaThl; paboTaTh B COOTBETCTBUU
c MPEAJI0KEHHBIM AITOPUTMOM,
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BuneodparmenTst u ClIalabl
«Tonyuenune BomopoAa, KHUCIOPOJA
U TaJOr€HOB 3JIEKTPOJUTHYECKUM
CII0COOOM.

BOCCTAaHOBUTCIIbHBIM
mnmponeccam

CBEPSATH CBOU JCHCTBUSA C LIEIBIO

KomMMyHuKaTUBHBIE: CTPOUTH
peyeBble  BBICKA3bIBaHHUS B  YCTHOM
(dbopme, BecTH TUANOT M y4yacTBOBATh B

17/33 | Ilony4yenue [Tonyuenune cepHOM JMCKYCCHHM JUIS BBISBJICHUS Pa3HBIX
BAKHEHUIINX KHCJIOTBI: CBIPBE, XUMU3M, Xapaxmepuzosams xumusm, TOYEK 3pEHUs Ha pPacCMaTpPUBAEMYIO
XUMHUYECKHUX TEeXHOIOTHYECKAs — cXeMa, MeTog | o Poe > anapatypy i nH(pOpMAIHIO, BBbIpaXaTh u
COCIMHEHUN KMIISIILErO cIos, NPUHLUIIBI HayHHBIC MPHHLMTILL apryMEeHTHPOBATh CBOIO TOUKY 3PCHUS
HEMETAJUIOB TEMI000MEHa,  NPOTHBOTOKA | TPOM3BOJCTBA CCPHOM JInuHoCcTHBIE: dopmupoBanue

LUPKYJISLUH. Oneym. KHCIIOTRI J0OPOCOBECTHOTO OTHOLLEHUS K
IIpousBoacTBO ammuaka: CoIpLE, | Cpasnueams IPOU3BOICTBO YUYEHUIO M YMEHHS YIPABISATH CBOECH
XUMH3M, TEXHOJIOTUYECKAs CXEMa. CEPHOM KUCJIOTHI U aMMHUAKa II03HABATEJILHOM 1EATENbHOCTBIO
JdemMoHcTpauuu

Monenun anmnaparToB JUISL

IIPOU3BOJCTBA CEPHOU KUCIIOTHI.

Mogenb KUIAIEero ciosl.

Mopnens KOJIOHHBI CHUHTE3a

aMMHaKa.

Buneodparmentsl u cranasl

«IIpou3BOACTBO CEPHOM KHCIOTBI».

Buneodparmentsl u cranasl

«[IpousBoncTBO aMMHaKa.

Komnekuust «CpIps€ 117151 TOTy4EeHUS

CEPHOM KUCIIOTBD.

18/34 | O6061eHue U | YpoK-ynpaxHeHue ¢ | [IpoBonuth onieaky | [lo3naBaTebHbIE: WCII0JIb30BATh
cUCTeMaTHU3allusl | UCTIOJIb30BAHUEM CAMOCTOSITENIbHON | COOCTBEHHBIX JIOCTH)KEHUH B | 3HAKOBOE MOJIEJIMPOBaHUE,
3HaHUH 10 TeMme | paboThI o BBITOJTHEHHIO | YCBOEHUU TEMBbI OCYIIIECTBIISATh CpaBHEHUE,
«Hemeranel 1 UX | IPOBEPOUHBIX TeCTOB, 3agaHuii U | KoppekTupoBarh cBOM 3HaHHUSA | KiaccH(UKALUIO, CO3/1aBaTh
COETUHEHUS» yIpaxxHEeHUH B COOTBETCTBUH c | 00001IeHNs, yCTaHABINBATh AHAJIOTHH,
WHcTpykTax 1o IUTAHUPYEMBIM PE3YJIbTaTOM JIeJIaTh  BBIBOJABI,  CTPYKTypHUpPOBAaTh
Tb ITonyuats XUMHUYECKYIO | HHPOpMAIUIO

UHPOPMALIMIO U3 Ppa3IUYHBIX
HMCTOYHUKOB

[IpencraBiasate  mHGOpPMALIKIO

PeryasituBHble: (HopMyIUpOBaTh IeNb
ypOKa U CTaBUTH 3ajjauu, HEOOXOIUMBbIe
JUIsL €€ JOCTHXKEHMS], IJIAHUPOBATh CBOIO
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no teMe «Hemerannel» B BuUae
Ta0JIMII, CXEeM, ONOPHBIX
KOHCIICKTOB, B TOM YHCIIE U C
npumeHenuem UKT

ACATCIIBHOCT W MNPOTHO3UPOBATHL €€
PE3YIbTATHI, pa60TaTB B COOTBETCTBUU

C MNpEaAJIOKCHHBIM AITOPUTMOM,
CBCPATHL CBOH I[CﬁCTBPI?[ C L CJIBIO
KOMMyHI/IKaTI/IBHbIe: CTPOUTH

peueBbiec  BBICKa3bIBaHUSI B yCTHOU
¢dbopMe, BeCTH TUANOT M y4acTBOBATh B
JMCKYCCHHM JUIS  BBISIBJICHUS Pa3HBIX
TOYEK 3pEHUsS Ha PacCMaTPUBACMYIO
UH(POPMAILIHIO, BBIPAXKATh u
apryMEHTHUPOBATH CBOIO TOUYKY 3pEHUSA
JlmaHocTHBIE: hOpPMUPOBAHHE
J100POCOBECTHOTO OTHOILICHUS K
YUYCHHIO ¥ YMEHHS YIPaBIsATh CBOCH
MTO3HABATEJIbHOM €SI TEbHOCTHIO

19/35 | KoutposbHast padota Ne 2 o teme «HemeTaibl B UX COCTUHCHUS
Mertajuibl ¥ ux coequnenus (14 4)
1/36 O6mas IlomoxxeHMe  METAJUIOB B Ilo3HaBaTeabLHBIE: HCIIOIB30BaTh
. ObvsacHams, 4TO TaKOE
XapaKTePUCTHKA [Tepuoanaeckoit CHCTEME MeTAIL 3HAKOBOE, AaHAJIOrOBOE M (PU3UUYECKOE
METAILIOB XUMHAYECKHX DiIeMeHToB 1. M. MOJICTTHPOBAHHUE; OCYIIECTBIISATh

MenneneeBa, CTpOEHHE UX aTOMOB U | Xapaxmepuzoeams
KPHUCTA/UIOB. MeTanandeckas CBA3b | XUMHYECKHE DIIEMEHTHI-

U MCTAJINIMYCCKasd KPHUCTAIIMYCCKAA | METAJJIbI 110 UX ITOJOXKEHHUIO B
pem€rka. ®Pusnyeckue cBoicTBa | [ICXD

METaJIJIOB: 3JIEKTPO- u I .
BOWCTB

TEIJIONPOBOJHOCTb,  OTpaXKaroIIast pocHo3UpO6antt CBONCTEA

CITOCOOHOCTb, IACTHYHOCTE. | MOTAIIOB 1O TIOJIOMCHUIO B

CnnaBsl ‘{épHLIC " IIBCTHBIC. EX5

Yemanasnusame MNPpUIUHHO-
CJICACTBCHHBIC CBA3U MCKIY

KaueCTBEHHOE M KOJWYECTBEHHOE
ONHCaHHE  KOMIIOHEHTOB  OOBEKTa,
OCYILIECTBIISATh CpaBHEHUE,
yCTaHaBIIMBAaTh aHaJIOTHH,
KJIacCU(UIUPOBATh, J€NaTh BBIBOJBI,
HOJy4aTh MH(OPMAIMIO U3 PA3TUYHBIX
HCTOYHUKOB U CTPYKTYPUPOBATH €€

PeryasituBHble: HopMyIUpoBaTh IeNb
ypOKa U CTaBUTH 3a7aud, HEOOXOIUMBbIE
JUISL €€ TOCTUKEHUS, IIaHUPOBATh CBOXO
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CTPOCHHMEM aTOMA, BUJIOM
XUMHUYECKOH CBS3H U TUIIOM
KPUCTAJUIMYECKON PELIETKH Y
METAJIJIOB — IIPOCTHIX
BEILECTB U UX COCIMHECHUM

2137

XUMHAYECKHE
CBOIICTBa
METaJIOB

Mertamiasl  Kak ~ BOCCTaHOBUTEIH.
DNEKTPOXUMHUYECKUM pan
HanpsHKEHUM. BsaumoneiictBue
METaJIJIOB c HEMeTaJIaMH,
OKCHJaMH, KHCIIOTaMH, COJISIMH.
AOMUHOTEPMHSI.

JdeMoHcTpanun

B3aumopneiictBue Hatpus, JUTUA U
KaJbLHUsI C BOIOMH.

I'openue HaTpus, MarHus U xenesa
B KHCJIOPOJIE.

Benbimka TepMUTHOR CMECH.
B3aumoneiicTBre cMecu MOPOIIKOB
CEpHI U JKeJie3a, IUHKA U CEPBI.
BzanmogeiictBue — alllOMHHHS  C
KHCJIOTaMH, IeI0YaMH 1 BOJIOM.
BzaumogeiicTBHUE Xene3a U MEAU C

XJIOPOM.
BzaumogeiictBue MEIU C
KOHIIEHTPUPOBAaHHOU CepHOU
KHCIIOTOM W a30THOM KHUCIOTOM
(pazb6aBieHHOM u
KOHIIEHTPUPOBAHHOM ).

JlabopaTopHbIii ONBIT 37.
BzaumopeiictBue JKegesa C

pactBopoMm cyabdara meau (11)

ObvscHamb, 4TO TAKOE P
aKTUBHOCTH METAJIJIOB

Ilpumensamo ero s
XapaKTEPUCTUKH XUMUYECKHUX
CBOWCTB IPOCTHIX BEUIECTB —
METaJIOB

Oboowame cuctemy
XHUMHYECKHUX
CBOMCTBMETAJIJIOB KaK
BOCCTAaHOBHUTECIIbHEIC
CBOMCTBaA

Cocmasnsims MONEKYISIPHBIE
YpaBHEHHSI PEAKIIHH,
XapaKTEPU3YIOLIUX
XUMHUYECKHE CBOMCTBA
METaJIOB B CBETE yUeHUs 00
OKHUCJIUTETHHO-
BOCCTAHOBUTCIIBHBIX
mpoleccax, a peakiuu ¢
Y4aCTHEM DJIEKTPOJIUTOB
MPEJICTaBIISITh TAKXKE U B
MOHHOM BH/IC

Habniooams u onuceieams
peaKIMK MEKIY BEIIECTBAMH

NeSITeIbHOCTh M IPOTHO3UPOBATH €€
pe3yabTarhl; paboTaTh B COOTBETCTBUU
c MPEUI0KEHHBIM QITOPUTMOM,
CBEPATh CBOU JICHCTBHUS C LIEIIBIO
KomMyHuKaTHBHbBIE: CTPOUTH
peueBble  BbICKa3blBaHUS B  yCTHOM
dopme, CTPOHTH s pexTUBHOE
B3aUMO/JICIICTBUE C OJHOKJIACCHUKAMU,
BBIpQXaTh M apTyMEHTUPOBATh CBOIO
TOUKY 3pEHHUSI

JInunocTHbie: opMupOBaHUE YMEHUS
yIpaBJIATh  CBOEH  MO3HABaTEJIbHOU
e TEIbHOCTBIO, dbopMupoBaHUe
HAYy4YHOTO MUPOBO33PEHHUS
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3- Oomas Obmas XapaKTepUCTHKA
ObvsacHaAmMb STUMOJIOTHIO
4/38- | xapakTepHCTHKa anemeHTOoB |A-Tpynmel Okcuabl u
HA3BaHUSI TPYIIIIBI
39 3J1IeMEeHTOB | A- THJIPOKCUBI IIEIOYHBIX METaJIIOB,
N «ILEIOYHBIE METAJUIBI»
TpyHIbI ux MoJIy4eHue, CBOIICTBa,
npuMmeHenue.  Baxnenmue conu | JJaeame o0uLyro
IIEJIOYHBIX METAJUIOB, MX 3HAYEHME | XapaKTEPUCTHUKY HIETOUHBIX
B JKMBOM M HEKUBOW IPUPOJE M B | METAJLIOB I10 MX ITOJOXKECHHUIO
YKU3HH YEJIOBEKA. B [ICXD
JHemonctpamnus Okpacka IIaMeHH X
K TPOCHU
COETMHEHUSIMU ILEJIOYHBIX apaxmepuso6ano CIpOCHUE,
METAIUIOR (bH3fI‘I€CKPI€ U XUMUYECKUE
CBOMCTBA MICIIOYHBIX
METAJIJIOB B CBETE OOIIIETo,
OCOOEHHOI'0 U €IMHUYHOTO
Ilpeockazvieams Hpusndeckue
U XUMUYECKUE CBOMCTBA
OKCHJIOB U THJIPOKCH]IOB
HIETIOYHBIX METAIIJIOB Ha
OCHOBE X COCTaBa M
CTPOCHHUSI K HOOMBEPHCOAMb
MIPOTHO3BI YPaBHEHUSIMU
COOTBETCTBYIOIIUX PEAKIIHA
IIposooums pacdeTsl 1o
XUMHUYECKUM (hopMynaM u
YpaBHEHUSIM PEAKIUT,
MPOTEKAIOIIUX C YUACTHEM
MIEJIOYHBIX METAIIIOB U UX
COCIMHEHUN
5/40 | OOmas Oormas XapaKTepPUCTHKA
ObvscHamb YSTUMOJIOTHIO
XapaKTepUCTHKA aneMeHTOB |IA-rpynnsl Oxcuabl u
HA3BaHUSI TPYTIIIBI
snemeHToB |A- TUIPOKCHUZIBI  IIEJIOYHO3EMEITBHBIX
. «IIeTTIOYHO3EMENTbHBIC
TPYIIIBI METAIJIOB, UX IMOJIy4eHUE, CBOMCTBA,
METaITb»

IpuMeHeHne. Baxunenmme conn

IMo3HaBaTeabHbIE: UCIIOJIb30BaTh
3HAKOBOE MOJICTTMPOBaHHE,
OCYIICCTBIISATh CpaBHEHHE,
K1accupUKaImo, CO3/1aBaTh
00001IIeHNS, yCTaHABINBATh AHAIOTHH,
Jenath  BBIBOIBI, CTPYKTYpHUpPOBATh
uH(pOpMAIINIO

PeryjasiTuBHbIE: (HOPMYIUPOBATH IIEITh
YpOKa U CTaBUTh 3aa4H, HCOGXO[[I/IMBIG
IS €€ TOCTH)KEHHMS, TUIAHUPOBATh CBOIO
ACATCIIBHOCTD W HNPOTrHO3UPOBATHL €€
pe3ynbTaThl; paboTaTh B COOTBETCTBUHU
C MNpEaAI0KCHHBIM AJITOPUTMOM,
CBEpSTh CBOM JICHCTBUS C IIEIBIO

KomMyHHKaTHBHbBIE: CTPOHTH
pedyeBble  BBICKA3bIBAaHUS B  YCTHOM
¢dbopMe, BeCTH TUANOT M y4acTBOBATh B
JMCKYCCHUHM  JUIS  BBISBJICHHUS Pa3HbBIX
TOYEK 3pPCHUS Ha paccMaTpUBaEMYIO

UH(POPMAILIHIO, BBIPAXKATh "
apryMEHTUPOBATh CBOXO TOUYKY 3pPEHUS

JInunocTHbIE: dbopmupoBanue
J00POCOBECTHOTO OTHOIIICHUS K

YUYEHHI0O M YMEHHUSl YIpPaBIATh CBOEH
O3HABATEIbHON NESITEILHOCTHIO
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IIEJIOYHO3EMEIbLHBIX METAINIOB, HX
3HaYCHHE B JKWBOM W HEKHUBOU
MpUPOJIEc U B JKU3HU YEIOBEKA.
KapGonatet u  rumpokapOOHATHI
KaJIbIIHs.

HemoncrpanuunOKpacka  IJIaMEHU
COCIMHEHHSIMU IICIIOYHO3EMEIIbHBIX
MeTauioB. ['ammeHne n3BecT BOJIOU
JlabopaTopHbIii ONBIT 38.
[TonydyeHue U3BECTKOBOM BOJBI U
OITBITHI C HEH

Jlasame o0111yIO
XapaKTePUCTHKY DJIEMEHTOB
IA-rpynmsl o ux
nosnoxenuto B [ICXD

Xapaxmepuzosamsb CTPOCHUE,
¢du3nvecKkrne 1 XUMHYECKHIE
CBOMCTBaA
HIEJI0YHO3EMEIbHBIX
METAJIOB B CBETE OOIIErO,
OCOOCHHOTO ¥ CAUHUIHOIO

Ilpeockazvieams HpundecKue
Y XMMUYECKHE CBOMCTBA
OKCHJIOB U THJIPOKCHU/I0B
aneMeHToB || A-rpymnmnbl Ha
OCHOBE UX COCTaBa U
CTPOEHUS U NOOMBEePHCOams
IIPOTHO3bl YPaBHEHUSIMU
COOTBETCTBYIOILINX PEaKIUi

IIposoOdumys pacyeTsl Mo
XUMUYECKUM (opMysIaM U
YpaBHEHUSIM PEAKIU,
IIPOTEKAIOIUX C YYaCTUEM
LIEJI0YHO3EMEIIbHBIX
METAJIJIOB U UX COEAVNHEHUN

6/41

KecTkocTh BOIBI
U CIIOCOOEI €€
yCTpaHEHUs

KécTtkocTh BOJIBI:
BpeMeHHas U mocTosiHHas. CrocoOsl
YCTPaHEHHS] BPEMEHHOM KECTKOCTH.
CrocoObl ycTpaHEHHUsST TOCTOSHHON
*kéctrkocTH. VIOHUTEL.
JdemMoHcTpanuu ITonyyenune
JKECTKOH BOJIBLI B3aMMOJCHUCTBHEM
YIJIEKUCIIOTO Ta3a MU M3BECTKOBOM

ObvsicHAmMb TIOHSTHE
«OKECTKOCTD BOJIBI»

Paznuuams BpeMeHHYIO U
IIOCTOSIHHYIO JKECTKOCTb
BOJIbI

Ilpeonazamsb ciocoObI
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BOJABL.  YCTpPaHEHHE  BPEMEHHOMU
KECTKOCTH BOJbl KHUIISTYCHUEM H
N00aBIEHUEM COJbl. Y CTpaHEHHE
IIOCTOSIHHOM ~ XKECTKOCTH  BOJBI
nobasiaeHueM coabl. MoHuThl
IPUHLUI ux neicTBus
(BuneodparmenT)

YCTpaHCHUA KECCTKOCTHU BOJbI

IIposooumy, Habarwoamo u
ONUCHIBAMb XUMHYECKHUI
AKCIIEPUMEHT C
cobmonennemM npasui Th

7142

AJTIOMAHHUN U €70
COEINMHEHUS

CoenuHeHus ajllOMUHHUSA B
npupoge. XHUMHUYECKHE CBOMCTBA
amoMuHusg. OcoOEHHOCTH OKCHIa U

TUAPOKCH]IA AIFOMUHUSA KaK
aM(pOTEepHBIX COCMHEHHIA.
Baxueiiiine  conu  alrOMUHUA
(xmopua, cynsdar).

JdeMoHcTpanun

Komneknus MIPUPOJAHBIX
COEIMHEHUI aJIFOMUHUSL.
BuneodparmenTs " CIIaf bl
«Oxcupg AIFOMUHUS u €ero
MO (UK.

[Tonyuyenue amM(pOoTepHOTO
THAPOKCH]IA ATIOMUHUS u

HCCJIEIOBAHUE €0 CBOMCTB.

Xapaxmepuszosamb
ATIOMHUHHUN 110 €T0
nmonoxeuuro B [ICXD

Onucwviéamsv CTPOCHHUE,
buznyecKkrue 1 XUMUYECKHe
CBOMCTBA aJIFIOMUHUS,
MOJATBEPKIas UX
COOTBETCTBYIOIIMMHU
YpaBHEHUSIMH PEaKIuit

Obvsicisamb IBOMCTBEHHBIN
XapakTep XUMUYECKUX
CBOMCTB OKCHa B
THJIPOKCH/Ia ATFOMUHUS

Konxpemuszuposamo
AIIEKTPOIIUTUYECKOE
IIOJIyYE€HUE METAJUIOB Ha
puMepe NpON3BOACTBA
ITIOMUHUS

Yemanasnusame
3aBHCHUMOCTE 0OJjacTeit
MIPUMEHEHUS ATFOMUHUS U
€ro CIUIaBOB OT CBOMCTB 3THX
BEIICCTB

Ilo3naBaTenbHbIE: UCTIOJIb30BaTh
3HAaKOBOE MOJICITUPOBAHHE,
OCYIIECTBIIST CpaBHEHHE,
KJIaccu(UKaIHIO, CO3/1aBaTh
000011IeHHS, YCTaHABINBATh AHAJIOTHH,
JeNaTh  BBIBOJIBI,  CTPYKTYPHPOBATh
UH(POPMAIIHIO

PeryasituBHble: GopMyIupoBaTh Ielb
ypOKa U CTaBUTh 3a/1aud, HEOOXOUMBbIE
JUISL €€ JOCTUKEHHUS], IJIAHUPOBATh CBOIO
ACATCIIBHOCTD W HNPOTrHO3UPOBATHL €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHUHU
C MNpEaAT0KCHHBIM AJITOPUTMOM,
CBEPSITh CBOU JICHCTBHUS C IENBIO
KoMMmyHuKaTHBHBIE: CTPOUTH
peueBble  BBICKA3bIBAaHUSI B  YCTHOM
dbopme, BecTH AMATIOT ¥ y4acTBOBATh B
JTUCKYCCUM IS BBISBICHHUSI Pa3HBIX
TOYEK 3pEHUS Ha PAacCMaTPUBACMYIO
uH(pOpMaIIHIO, BBIpaXaTh u
apryMEHTUPOBATh CBOXO TOUYKY 3pPEHUS
JInunocTHbIE: dbopmupoBanue
J00pOCOBECTHOTO OTHOIIICHUS K
YUEHUI0O M yMEHHUS YIPaBISATh CBOEH
MO3HaBaTEIbHON NeITETbHOCTHIO
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Ilposooums pacyeTsl 1o
XUMUYECKUM (OpMyIIaM U
YPaBHEHUSIM PEaKIii,
MPOTEKAIOIIUX C YIaCTHEM
IIOMHUHHUS M €r0 COSANHCHUHN

9/43-
44

Kemeso u ero
COETMHEHUSI

OcoOenHoctu CTpOEHUS
aToMa xene3a. JKene3o B npupoze.
Baxwnerimue pyasl xxene3a. OKCUIbI
u  rugpokcuasl  kenesa(ll) wum
xene3a(lll). Comm xenesa(ll) wu
xene3a(lll). OOHapyxeHHe HOHOB
KaTHOHOB JKeJie3a B  PacTBOpE.
3HavYeHNE COCTMHEHUM Keme3a.
JlaGopaTopHbIe ONBITHI 39.
[lonyyenue TruAPOKCUAOB Kele3a
() = (1)

40. KauecTBeHHBIE peaklUUU Ha
KaTHOHBI XKelie3a

Xapaxmepuszosamuo
rmoJiokeHue xenesa B [ICXO
¥ OCOOCHHOCTH CTPOCHUS €TO
aToma

Onucwieams CTPOCHHE,
(hU3UYECKUEe U XUMHYECCKUE
CBOMCTBA Kee3a,
MOJTBEPKIast UX
COOTBGTCTByIOHH/IMI/I
YPaBHEHUSAMH pEaKIuil

ObvscHAms HATMYKUE IBYX
TeHETUYECKUX PSI0B

o 2+
coelMHEeHUH xene3a Fe ' u
Fe®*

Yemanasnuseamo
3aBUCHUMOCTE 00J1acTel
MIPUMEHEHHUS Kele3a U ero
CIIJIABOB OT CBOMCTB dTHUX
BCIICCTB

IIposooumy, nabarwoamo u
OnUCHLIBAMb XUMUYECKUI
9KCIIEPUMEHT C
cobmoieHreM npasui Th

IIposooums pacdeTsl 1O
XUMHUYECKUM (popmysam u
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YPAaBHEHUSIM PEaKLIMiA,
MPOTEKAIOIIUX C YYaCTUEM
JKeje3a U €ro COeTUHEHUMN

10/45 | Koppo3sus Koppo3ust xumudeckas u Ilo3naBaTe/bHbBIE: HCITI0JIB30BaTh
ObvscHAmMb TIOHATUE
METAJIJIOB U ANEKTPOXUMUYECKASI. 3amura 3HAKOBOE MOJIEJIMPOBAHUE,
CHOCOOBI 3alIUTHl | METAJUIOB OT KOPPO3HUHU. «KOpposHA» OCYIIECTBIISTh CpaBHEHUE,
OT HECE. I[eMOHCTpaIII/II/I KOHJIGKLII/IH Pa:muqambXHMquCKy}o u KJIaCCI/I(bI/IKaLII/IIO, CO31aBaTh
WucTtpykTax no «XHMMHYECKHE HMCTOYHUKH TOKa» | 3IEKTPOXUMUYECKYIO 000011IeHNs, ycTaHABINBATh AaHAJIOTHH,
Tb pe3yabTaThl JUIATENBLHOTO | KOPPO3HUIO Jenatb  BBIBOJBI,  CTPYKTYPUPOBATH
SKCIIEPUMEHTA 1o U3YYEHUIO uH(bOpMaIUIO
KOPpPO3UHU CTalbHBIX W3ACIUNA B Hrmocmpuposams PeryasituBHbIe: (GOpMYyIHUPOBATH IICIb
3aBHUCHMOCTHU oT yenopuii | MPHMEPAMH TOHATHA ypOKa U CTaBUTH 3a7aud, HEOOXOIUMBbIE
IIPOLIECCOB (KOpPO3HID, (XHUMHACCKA JUISL €€ JOCTUKEHMUS], IJITaHUPOBATh CBOIO
KOpposHa» NEeSTeNIbHOCTh M IPOTHO3MPOBATh €€
(OJICKTpOXHUMHIHCCKA pe3yabTaThl; paboTaTh B COOTBETCTBHU
Kopposn» c MPeITI0KEHHBIM AITOPUTMOM,
Xapaxmepuzoeamuv CIOCOOBI CBEPSTh CBOM [CHCTBHUS C LIEIIBIO
3aIUTEl METAJLJIOB OT KOMMyHHKaTHBHLIe: CTPOUTH
KOppo3uu PCUYCBLIC  BBLICKA3BIBAHUSA B YCTHOﬁ
11-12/ | Metasuisl B MeTaJiisl B IpUpoO/ie: B CBOOOTHOM K opme, BecTH QMATOr U y4acTBOBATH B
46-47 | npupoze. BH/JIE U B BUJIE COCIUHEHUI. accuuyuposams Q)Ovp M AUCKyCCHM JUIA BBIABJICHHMA DPa3sHBIX
[TonsiTue o [Tonsitue o metamnypruun. Yépuas u HPHPOHBIX COC/MHCHIH TOYCK 3pCHHA Ha PpacCMaTpUBACMYIO
METaJUlypIruu LBETHAsI METAJLIIyprusl. METaJLIoB MH(OPMALHIO, BEIp2XAaTh H
T[IMpOMeTaITyPrHs, Xapaxmepusosams obuime apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS
TUAPOMETATYPTrHs, CIIOCOBBI IOy UCHHS JInuHocTHBIE: dbopmupoBaHue
3JEKTpOMETAILTYprusi. JloMeHHbIN METaJIOB Jl0OPOCOBECTHOrO OTHOWICHUA K
nporecc. [lepepaboTka uyryHa B YYCHHMIO M YMCHHMs YNpPaBIATh CBOCH
CTalb. DIEKTPOIIN3 PACILUIABOB. Konkpemusuposamp ciocoObl | 1103napaTebHOM AeSTENEHOCTBIO
MOJIyYEHHUSI METAIIJIOB
npUMepaMu U YpaBHEHHUSIMH
peaKkuii C COCTaBICHUEM
AIIEKTPOHHOTO OanaHca
13/48 | O6oO6menue VYpoxk-ynpaxHeHue ¢ | [IpoBonuth orneHky | [lo3naBaTenbHbIE: WCIIOIh30BATh
3HAHUW TI0 TEME | UCTIOJIB30BAHUEM CaMOCTOSATEIhHON | COOCTBEHHBIX JOCTH)KEHUU B | 3HAKOBOE MOJEIIUPOBAHUE,
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«MeTtaiibl»

paboThI o BBIITOJIHEHUIO
IPOBEPOUYHBIX TECTOB, 3aJaHUH U
YIPa)KHEHU N

YCBOCHHUU TEMBI
KoppektupoBaTe cBOM 3HaHUS
B COOTBETCTBUU c
IJIAHUPYEMBIM PE3YJIbTATOM
ITony4ats XUMHUYECKYIO
MH(MOPMALIMI0O U3 PA3TUYHBIX
HMCTOYHUKOB

[IpencraBisate  UHPOPMAIIHIIO
no teMe «MeTamiel» B BUIE
Tabuuil, CXEM, OMOPHBIX
KOHCIIEKTOB, B TOM YHCJIE€ U C
npumeHenuem UKT

OCYIIECTBIISATH CpaBHEHHE,
KJ1accupUKaIuo, CO3/1aBaTh
00001IIeHNs, yCTaHABINBATh AHAIOTHH,
JefaTh  BBIBOJBI, CTPYKTYpHUPOBATh
uH(pOpMAIIHIO

PeryasituBHble: GopMyIupoBaTh IeJb
YpOKa U CTaBUTh 3ada4u, H€O6XOI[I/IMBIG
JUISL €€ JOCTUKEHHUS], IJITAHUPOBATh CBOIO
ACATCIIBHOCT W HNPOTrHO3UPOBATHL €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHUHU
C MNpEaAI0KCHHBIM AJITOPUTMOM,
CBEpSITh CBOU JICHCTBHUS C LENbIO
KoMMmyHuUKaTHBHBIE: CTPOUTH
peueBble  BBICKA3bIBAaHUSI B  YCTHOM
(dbopMe, BeCTH TUAIOT M y4aCTBOBATH B
JTUCKYCCUM U1l BBISBJICHHSI Pa3HbBIX
TOYEK 3pEHUS Ha PacCMaTPHUBACMYIO
uH(pOpMaIIHIO, BBIpaXaTh u
apryMEHTHUPOBATh CBOIO TOUYKY 3pEHUSA
JInuHocTHbBIE: dbopmupoBanue
J00POCOBECTHOTO OTHOIIIEHUS K
YUEHUI0O M yMEHHUS YIPaBISATh CBOEH
O3HABATEIbHON NESITSILHOCTHIO

14/49 | KonTponbHas padora Ne 3 o teme «MeTaibi»

JlabopaTopHblii npakTUKYM (7 4)

1/50 | IlpakTudeckas CBolicTBa KHCJIOT, OCHOBaHMI, Ymemw obpammarecs ¢ Ilo3HaBaTeabHbIE: CAMOCTOSATEIBHO
pabota Ne 1 OKCHJIOB M COJIE B CBETE TEOPUU 1a60paTOPHBIM MIPOBOIUTH HAOJIOICHHU S, UCTIOIh30BATh
Pemenue JIEKTPOIUTUYECKOH TUCCoauy | 000pyIOBaHUEM U 3HAKOBO-CUMBOJINYECKUE CPEACTBA JUIS
AKCTIIEPUMEHTAIIbH | M MIPEJICTABIEHU 00 HarpeBaTeIbHBIMUA MPUOOPAMHU | PACKPBITUS CYIITHOCTH MPOIIECCOB,

BIX 33Ja4 10 TEME | OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX | B COOTBETCTBUU C NIPAaBUJIAMM | yCTaHABJIMBAaTh aHAJIOTUH,
«DIJIEKTPOJIUTHYEC | peaKUusix TEXHHUKHU 0€30M1aCHOCTH (hopMyIIHpOBaTh BHIBOJIBI
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Kag Jucconuanusi»

HNucTpykTax mno
Tb

Habniooams u onucvieams
CBOWMCTBA 3JIEKTPOJIUTOB
Dopmynuposans BbIBOIBI IO

PerVJIﬂTI/IBHbIe:HJIaHI/IpOBaTB CBOIO
ACATCIIBHOCTE U IIPOTHO3UPOBATH €€
PE3YIbTAThI, BBIIIOJHATL 3alaHUA I10

Hcnons3oBanue pe3yiibTaTaM MPOBEIEHHOTO OTIpe/IeIEHHOMY aJITOPUTMY,
U poBoi JKCIIEPUMEHTA CpPaBHMBATh PE3YJIbTATHI C ITAJTIOHOM,
71ab0paTopuu. Ip1 HEOOXOIMMOCTU KOPPEKTUPOBATD
2/51 | IlpakTHyeckas CosnsiHast KMCIIOTa KaK CUJIbHBIN OLIMOKH , CAMOCTOSITETIBHO 0(hOPMIIATH
Ymems obpamathcs ¢
paborta Ne 2. AJIEKTPOJUT. TUIIMYHBIE pEaKIIUU 5 OTYET
. | mabopatopHbIM
N3yuenne KHCJIOT, XapaKTEepHbIE AJIS1 COISTHOM paTop KoMMyHUKaTHBHBIE: CTPOUTH
. . . 000opyaOBaHUEM U .
CBOMCTB COJITHOM | KUCJIOTBI: B3aUMOJICICTBHE C peueBble BbICKa3bIBaHUS B YCTHOU U
HarpeBaTeIbHBIMU o i
KHMCJIOTBI METaJUIAMH, OCHOBHBIMU U nuchbMeHHOU (opme; paboTarhb B
puOopaMu B COOTBETCTBUH C .
WucTpykTax no amM(bOTEepHBIMU OKCUIAMH, TE rpymnmne st TOCTHXKEHUS 1IeNIn; CTPOUTh
MpaBUJIaMU .
Tb OCHOBAHHUSAMHU M aM()OTEPHBIMH p 3¢ heKTUBHOE B3aUMOJICHCTBHUE C
TUIPOKCHIAMU, COJISIMHU. Habniooams cBOMCTBA YUUTEJIEeM U OJTHOKJIACCHUKAMHU
KauecTBennas peakuus Ha XJIOPUI- | IIEKTPOJIUTOB U JIMYHOCTHBIE: dbopmupoBanue
HOH MPOUCXOIAIINX C HUMU IIO3HABATCJIbHOI'O HHTCPECCa K
SIBJICHU U3YYEHUI0O  XUMHH, (OPMHUPOBAHUE
Habmod YMEHHSI TPaMOTHOTO OOpalleHusi ¢
aonioodms U Onucsleamb BEIIECTBAMH B OBITY M XHMHUYECKOH
peaKiuy ¢ y4acTueM naGopaTopu
JIIEKTPOJINTOB
Dopmynuposams BHIBOABI TIO
pe3ysibTaTaM MpPOBEIEHHOTO
HKCIEPUMEHTA
3/52 | IIpakTuyeckast Cepnas kucioTa Kak CUJIbHBIN Ilo3HaBaTeabHbIE: CAMOCTOSATEIBHO
Ymems obpammarscs ¢
paborta Ne 3. BJIEKTPOJUT. TUIIHYHBIE pEAKIUN 1a60DATODHEIM MPOBOIUTH HAOJIOICHHU S, UCTIOIH30BATh
N3yuenne KHCJIOT, XapaKTEepPHbIE JJIs patop 3HAKOBO-CUMBOJINYECKUE CPEACTBA JUIS
. . . 9 ) 00opyI0BaHUEM U
CBOMCTB cepHOM pa30aBIeHHON CEpHOM KUCIIOTHI: PacKpBITUS CYLITHOCTH IIPOLIECCOB,
. HarpeBaTeJIbHBIMU
KHCIIOTBI B3alMO/JICICTBHUE C METAJIJIAMH, yCTaHaBJIMBATh aHAJIOTHH,

HNHcTpyKTax no
Tb

OCHOBHBIMM U aM(OTEPHBIMU
OKCHJaMH, OCHOBAHUSMU U
aM(pOTEpPHBIMHA THIPOKCHIAMH,
coisimu. KauecTBeHHas peakuus Ha
cyab(haT-uoH

puOopaMu B COOTBETCTBHUH C
npasuwiamu Th

Habnwooams cBONCTBA
AIIEKTPOJIUTOB U

(GhopMyIIHpOBaTh BHIBOJIBI
PeryasiTUBHbBIE: NTAHUPOBATH CBOIO
JeSITeTbHOCTD U TIPOTHO3UPOBATH €€
Pe3yIbTaThl, BBIOJIHATH 3a/1aHUS 110
OTIpPEJICIICHHOMY aJTOPUTMY,
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MPOUCXOASIINX C HUMU
SIBJICHUU

Habnooams u
ONUCHIBAMbPEAKITUH C
Y4aCTHEM DJICKTPOJIUTOB

Dopmynuposams BbIBOABI 10
pe3yibTaTam IPOBEIECHHOTO
JKCIIEPUMEHTA

CpaBHUBATh PE3YyJIbTATHI C 3TATOHOM,
IpU HEOOXOIMMOCTH KOPPEKTHPOBATh
OLIMOKH , CAMOCTOSITETIBHO 0(hOPMIIATH
OTYeT

KoMMyHHKaTHBHBIE: CTPOUTH
peueBble BEICKA3bIBAHUS B YCTHOM 1
MUCBMEHHOM (hopMme; paboTaTh B
TpyIIe s TOCTHKCHHUS 1IeIH; CTPOUTD
3¢ heKTHBHOE B3aUMOICHCTBHE C
YUYHUTENIEM U OJJHOKIACCHUKAMU

JInyHOCTHBIE: ¢dopmupoBanue
MIO3HABATEJIBHOTO HHTEpeca K
U3YYEHUI0O  XUMHH, (OPMHUPOBAHUE

YMEHHUS TPaMOTHOTO OOpalieHus ¢
BEIICCTBAMH B OBITY M XUMHUYECCKOM
nabopaTopuu

4/53

[IpakTnueckas
pabota Ne 4.
[Tonyuyenue
aMMuaka u
U3Y4YEHHE €ro
CBONCTB
HNHcTpyKTax no
Tb
Hcnons3zoBanue
U poBoi
nabopaTopuH.

[Tonyuenue, cobupanue u

Ppaciio3HaBaHUC aMMHaAKa. I/I3yquHe
PacCTBOPUMOCTH aMMHaKa B BOJIC U
XapaKTCPHUCTHKAa OCHOBHBIX CBOMCTB
ruapara aMMHuaka. KaugectBennas

pCaKnug Ha KaTUOH aMMOHUA

llonyuams, cooupams u
PpAcno3Hasams AMMUAK

Ymemw obpamarecs ¢
1a00paTOPHBIM
o0opynoBaHUEM U
HarpeBaTeIIbHBIMU
npruOopaMu B COOTBETCTBHUH C
npaswiamu Th

Habnrooams u onucvieams
XUMHUYECKHHA SKCIIEPUMCHT

Dopmynuposams BEIBOJBI 10
pe3ynbTaTaM IIPOBEIEHHOIO
JKCIIEPUMEHTA

CompyoHnuuams B Tporiecce
y4eOHOT0 B3aUMOJICHCTBUS

Ilo3HaBaTeIbHbIE: CAMOCTOSTEILHO
POBOJIUTH HAOJIOEHNUS, UCTIONIb30BaTh
3HAaKOBO-CUMBOJIMYECKUE CPEJICTBA IS
PACKpPBITUS CYIIIHOCTH IPOLIECCOB,
yCTaHaBIMBAaTh aHAJIOTUH,
(opMyIMpPOBATH BBIBOAbI
PeryJsiTHBHBIE: [ITAHUPOBATH CBOIO
JEATENIBHOCTD U IIPOrHO3UPOBATh €€
Pe3yJIbTaThl, BHIOIHATH 3aJaHUSI 110
OIIPEACIEHHOMY aJITOPUTMY,
CPaBHMBATh PE3YJIbTATHI C ITAJTIOHOM,
pU HEOOXOIUMOCTH KOPPEKTHPOBATh
OLIMOKHU , CAMOCTOSATEIBHO OPOPMIISIT
OTYET

KoMMYHUKaTHBHBIE: CTPOUTD
peueBble BbICKa3bIBaHUS B YCTHOW U
MMCbMEHHOU popme; paboTaTh B
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npu paboTe B rpymmax

Tpynrne sl TOCTHXKEHUS 1IeNN; CTPOUTH
3¢ pexTUBHOE B3aUMOCHCTBHUE C
YUUTEJIEM U OJTHOKJIACCHHUKAMU

JInyHOCTHBIE: dbopmupoBanue
TR T 5 I103HABATEIbHOIO UHTEpeca K
| | Hotams o i . G
ITomyuyenne N3ydenue pactBopumMocTu PACnOSHAGAMb YTICKUCTIBIN YMCHIA  TPAMOTHOTO - ObPAIleHiv &
ra3 BEIIECTBAMH B OBITY U XUMHUYECKOU
YIJIEKUCIIOro ra3a | YIJIEKUCIIOro ra3a B BOJE U naGopaTopHH
U U3y4EHUE €ro XapaKTEPUCTHKA KUCIOTHBIX Ymems obpararbes ¢
CBOICTB CBOMCTB YTOJIBHON KHUCJIOTBI. 1a00paTOPHBIM
HucTpykrax 1o KauecTtBennas peakuus Ha o0opynoBaHuEM U
Tb KapOOHAaT- ¥ THAPOKApOOHAT-UOHBI | HArpeBaTEbLHBEIMU
Hcnons3oBanue puOopaMu B COOTBETCTBUH C
nudposoit npasuiiamu Th
naboparopuu.
Habniooamws u onucvlieamo
XUMHUYECKUN IKCIIEPUMEHT
Dopmynuposams BHIBOABI 11O
pe3yJibTaTaM MPOBEJIEHHOTO
JKCIEPUMEHTA
Compyonuuams B TIpoIiecce
yueOHOTO B3aUMOJICHCTBUS
npu paboTe B rpynnax
6/55 | IlpakTHyeckas [TosnydeHne xecTKON BOJBI Ilo3HaBaTeabHbIE: CAMOCTOSATEIBHO
pabota Ne 6. B3aUMOJIEVICTBUEM YTJIIEKUCIOrO Honyuams, cobupamo u MIPOBOIUTH HAOJIOICHHU S, UCTIOIh30BATh

KecTkocTb BOJIbI
1 CITOCOOBI ee
YCTpaHEHHS
NHcTpykTax no
Tb

ra3a M U3BECTKOBOM BOJIbI.
YcTrpaneHue BpeMEHHOM KECTKOCTH
BOJIbI KUTITYEHUEM U TOOABICHHEM
co/ibl. Y CTpaHEeHUE MOCTOSTHHOU
KECTKOCTHU BOJIBI I00aBIEHUEM
coapl. McnpITaHue KeCTKOM BOJBI
pacTBOpPOM MbLIA

PAcnosHasamuv YriaeKUCIbli
ras

Ymemw obpamatscs ¢
71a00paTOPHBIM
00opyIoBaHUEM U
HarpeBaTebHbIMU
pruOoOpaMy B COOTBETCTBUH C

3HAKOBO-CUMBOJIMYECKUE CPEACTBA TS
PaCKpPBITHS CYITHOCTH TIPOIECCOB,
yCTaHaBIMBAaTh aHAIIOTUH,
(hopmMyTupOBaTh BHIBOJIBI
PeryjisiTHBHBIE:UTAHUPOBATH CBOIO
NEeSATEIbHOCTh M TPOTHO3HPOBATH €€
PE3YNbTaThI, BEITIOTHATH 3aaHUS 110
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npasuwiamu Th

Habnrooams u onucvieamo
XUMHUYECKHHA SKCIIEPUMEHT

Dopmynuposams BbIBOABI 10
pe3yibTaTam IPOBEIECHHOTO
JKCIIEPUMEHTA

Compyonuuams B Tiporiecce
y4eOHOI0 B3aUMOCHCTBUSA
npu paboTe B rpymmax

7156

[IpakTnueckas
pabora Ne 7.
Pemenue
SKCIIEPUMEHTAIIbH
BIX 3aJ1a4 110 TEME
«MeTtaibi»
NHcTpyKTax no
Tb

Pemenue
SKCIEPUMEHTAIBHBIX  3aJad  Ha
pacro3HaBaHue u MOJTy4YECHHE

MCTAIJIOB U UX COCI[I/IHGHI/Iﬁ

DKCIEPUMEHTATIBHOUCCIe008
amb CBOMCTBA METAJJIOB U UX
COCIMHEHUH, pelaTh
AKCIIEPUMEHTAJIbHBIE 33J1a4
o TeMe «MeTalIb»

Ymemw obpamarecs ¢
J1a00paTOPHBIM
000pyI0BaHUEM U
HarpeBaTeIbHBIMU
puOopaMu B COOTBETCTBHUH C
npasuwiamu Th

Habnooams u onucvieamo
CBOMCTBA METAJJIOB U UX
COoeTUHEHNN

Dopmynruposams BEIBOJBI 10
pe3ynbTaTaM IIPOBEIEHHOIO
JKCIIEPUMEHTA

CompyoHnuuams B Tporiecce
y4eOHOT0 B3aUMOICHCTBUS
npu paboTe B rpymmax

OTIpeICIIEHHOMY aJrOPUTMY,
CpaBHUBATh PE3YJIbTATHI C ITATIOHOM,
pU HEOOXOAUMOCTH KOPPEKTUPOBATh
OIIMOKH , CAMOCTOSITEIIHHO 0(hOPMIIATH
OTYeT

KoMMYHUKATHBHBIE: CTPOUTH
peveBbIe BBICKA3bIBAaHUS B YCTHOU U
nucbMEeHHOU (hopme; paboTaTh B
TpyIIe A7 JOCTHKEHUS 1IeITH; CTPOUTH
3¢ pexTUBHOE B3aUMOCHCTBHUE C
YYUTEIIEM U OJJTHOKJIACCHUKAMHU
JIM4HOCTHBIE: (OPMHUpPOBAHUE
NI03HABATEILHOTO HHTEpECca K
U3YUCHHUIO XUMHH, (POPMHPOBAHUE
YMEHHUSI TPAMOTHOT'O 0OpaIleHUsI ¢
BEIIIECTBAMH B OBITY U XUMHUECKOM
naboparopuu
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XuMHA M OKpYsKaomas cpeaa (2 4)

1/57 XUMHYCCKUI Ctpoenne 3emuu:  sAapo,
Humezpuposams cBefeHUs
COCTaB TUIAHETHI MaHTHs, 3eMHast Kopa, ux .
. no (uznyeckoi reorpaduu B
3emiist XUMHUYECKHil coctaB. Jlutocdepa u 9
N 9 3HAHUA O XUMUYECKOU
e€ XUMHUYECKUH cocTaB. MUHEpabl.
OpraHu3aIuy MIAHETh
Pyner. OcanoyHrle MOPOJIbL.
ITone3nsie ucKonaeMsle. | Xapaxmepuzosamo
XUMHYECKUH COCTaB THUAPOCHEPHI. | XUMHUYECKUI COCTAB
XUMHUYECKUH cOCcTaB aTMOC(HEpHI. FeOJIOTHYECKUX 000JI0YEK
JdemoncTpanun BuaeodparmenTs! | 3emn
u cnaiiapl «CtpoeHue 3emun U eé p
XUMHUECKHil coctasy. " Komnexmus | 1 #314H4ANb MUHCPATIBI 1
MUHEpaJoOB u ropusix | [ OPHBIC TOPOJEL
nopoa.Komnekuus «Pynpt
METaJIOBY.
JlaGopaTopHblii ONBIT 4].
N3yuenne rpanura
2/58 Oxpana Hcrounukn XUMHYECKOTO
. N Xapaxkmepuzoeambw
OKpY’KaroIieu 3arpsi3HEHUS] OKPYKAIOIIEH Cpenbl.
HMCTOYHHKU XUMHYECKOTO
Cpenbl OT I'mo6anbHBIE 9KOJIOTUYECKHE .
3arpsi3HEHUS OKPYXKaroen
XUMHUYECKOTO poOIeMbI YyeJ0BeYeCcTBa:
o cpenbl
3arpsA3HEHUs MapHUKOBBIA 3()PEKT, KHUCIOTHBIE et
TOXK]IH, 030HOBBIE IBIPBL. | Onucvieams
MexayHapoIHOE COTPYIHHYECTBO B | r100aTbHBICIKOIOTHICCKIE
007acTH  OXpaHbl ~ OKpY’Karowed | mpoOseMbl, CBA3aHHBIE C
Cpelbl oT XUMHUYECKOTO | XUMUYECKUM 3arpsi3HEHUEM

3arpsi3HEHUs. «3eI€Hast XUMHUSD.
JemoncTpanuu. BuneodparmeHTsl

U CIIai bl «["mobanbHBIC
JKOJIOTUYECKHE poOIEeMbI
YEeJIOBEYECTBAY.

JlabopaTopHblii ONBIT 42.

IIpeonacamo
MyTUMHUHAMHA3AIAT
BO3CUCTBUS XUMHUYECKOTO
3arpsi3HEHUS Ha

OKPYXXAIOUIYIO CPEIy

PeryasiTuBHbIE

®opMyIHpOBATH 1IN YPOKA U CTAaBUTh
3aJa41, HE0OOXOAUMEIE JIJI €€
JOCTHKEHHUS, INIAHUPOBATH CBOIO
NeATETLHOCTh ¥ TIPOrHO3UPOBATH €€
pe3yabTaThl

Ilo3HaBaTeIbHbIE

CTpouTh JIOTHYECKUE PACCYKACHUS,
yCTaHaBJIUBATh IPUYUHHO-
CIICJICTBCHHEIC CBSI3U, IIOHUMATh,
CTPYKTYPUPOBaTh U UHTEPIIPETUPOBATH
UH(GOPMAITHIO, TIPEICTABICHHYIO B
CXEeMaTUYHOM BHUE
KoMMYHHKATHBHBIE

CTpouth peueBbi€ BHICKA3bIBAHUS B
YCTHOM U MUCbMEHHOU (opme,
apryMEHTUPOBAaTh CBOIO TOUKY 3PEHUS
JIN4HOCTHEIE

®opMHUpOBaHKE MTO3HABATEIILHOTO
HWHTEpeca K U3yYeHUI0 XUMHUH,
MOTHBALIMS YYAIIUXCS HA MTOJIyYeHUE
HOBBIX 3HAHHI
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N3yueHne MapKUpOBOK Ppa3IMYHBIX
BHUJIOB IIPOMBILITICHHBIX u
IIPOJIOBOJILCTBEHHBIX TOBAPOB

IIpusooums ipumepbl
MEX1YHapOJIHOI O
COTpYJIHUYECTBA B 00JIACTH
OXPaHbI OKPYKAOIIEH CPEABI

O0o0menne 3HaHUH 110 XMMHHU 32 Kypc 0CHOBHOM mKoJbl. [ToagroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHy (6 1)

1/59 | BemectBa Crpoenue aToma B | [Ipeocmasnames uHGOpMALIUIO

COOTBETCTBMM €  MoJiokeHueM | o reme «I13 u

XHMHYECKOTO 3JIEMEHTa B | [ICXDI.11.MeHnneneeBa B

[lepuoanueckoit CHCTEME. | CBETE TEOPHH CTPOCHUS

CrpoeHue BemIecTBa: XHMHYECKas | aTOMay B BUJC TAOJIHII, CXEM,

CBSI3b U KPHUCTAUTMICCKUE PEIIETKU. | OTIOPHBIX KOHCIIEKTOB, B TOM

3aBUCHUMOCTh CBOICTB | 4KcCJIe C MPUMEHEHUEM CPEJICTB

00pa3oBaHHBIX anementamu | UKT

MPOCTBIX  BeHIeCTB  (METAIIOB, | BulnonHsams TeCTOBbIC 3aJaHUS

HEMETAJJIOB, OJAaropofHBIX Ta30B) | IO TEME

OT TOJIOKEHHUS  BJEMEHTOB B | [Ipeocmasnams UHPOPMALIHIO

[Tepuoanueckoit cucreMe. | o reMe «Buapl XUMUYECKO

Tunonorus HEOPraHUYECKUX | CBSI3U U THUIIBI

BEIIECTB, JEJICHNE MX Ha KJIACCHI M | KPUCTAUIMYECKUX PEIICTOK.

rpynmnsl. [IpencraBurenu. B3anmocBs3b CTpoeHHS U
CBOMCTB BEIIECTB) B BUIE
Ta0JIUII, CXEeM, OTIOPHBIX
KOHCTICKTOB, B TOM YHCJIC C
npuMmeHeHneM cpeacts MKT

2/60 XUMHUECKHE [Tpuznaku u ycnoBus | [Ipeocmasnsames naopmauio
peaxkuuu MPOTEKaHUd XUMHUYECKHX peakiuil. | mo Teme «Knaccudukarus

TUonoruss XUMHYECKHUX PpPEaAKLUN
o Ppa3IM4YHBIM OCHOBAaHUSIM.
Peaxnuu HOHHOT'O oOMeHa.
OKHUCIUTEHHO-BOCCTAHOBUTEILHEIE
peaKuuu.

XUMUYECKUX PEAKLUH 10
pa3IMYHBIM NPU3HAKAM» B
BUjIe TaOJIMII, CXEM, OTIOPHBIX
KOHCIIEKTOB, B TOM YHUCIJIE C
npuMmeHeHneM cpeacts MKT

Ilo3HaBaTeabHbIE: HCIIOJIB30BATh
3HAKOBO-CUMBOJINYECKUE CPENCTBA,
OCYILIECTBIIATh HAOIIOAEHUS, J1e1aTh
BBIBO/IbI, OCYLIECTBIIATH
KJIaCCU(PUKALIMIO, UHTEPIPETUPOBATD
UH(POPMALINIO, TIPEICTABICHHYIO B BUIC
PHCYHKOB U CXEM
PeryasiTHBHBIE:[IIITAHUPOBATh CBOIO
JEATEIBHOCTD U IIPOrHO3UPOBATh €€
Pe3yJIbTaThl, BBIIOIHATH 3aJaHUSI 110
OIIPEACICHHOMY aJITOPUTMY,
CpPaBHMBATh PE3YJIbTATHI C ITAJTIOHOM,
IpU HEOOXOIMMOCTH KOPPEKTHUPOBATh
OLIMOKH CaMOCTOSITENIHO
KoMMyHUKaTHBHBIE: CTPOUTH
peudeBble BbICKa3bIBaHUS B YCTHOW U
nucbMeHHOU opme; paboTath B
rpymnne JUist JOCTUKEHUS 1eIu;
BBIpaXKaTh U apryMEHTHPOBATh CBOIO
TOUKY 3pEHUS

JImyHocTHBIe: (OpMHUPOBAHUE €TUHON
€CTECTBEHHO-HAYYHOM KapTHHBI MUDA,
IIOHMMAHHE 3HAYUMOCTH €CTECTBEHHO-
HayyHbIX  3HAaHUM AN pelieHus
NPAaKTUYECKUX 3a/1a4, (OpMHUpPOBaHUE
YMEHMSI TPaMOTHOrO oOpalleHus c
BEIIECTBAMH B OBITY M XUMHUYECKOU

60




Xapaxmepuzoeambw
OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHbBIE
peaKklu, OKUCIUTETb U
BOCCTaHOBUTEIIb

3anucvieams ypaBHEHUs
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
peaKuuid ¢ MOMOILBIO
METO/1a IIEKTPOHHOTO
OanaHca

3/61

OcHOBBI
HEOPraHWYECKOMN
XUMUU

XUMHUUYEeCKre CBOMCTBA IIPOCTBIX

BELIECTB. XapakTepHble
XUMHUYECKUE CBOMCTBA
COJICO0PA3YIOIINX OKCHJIOB,

THJIPOKCUIOB (OCHOBAHUM, KUCIIOT U
aM(pOTEPHBIX THAPOKCUIOB), COJICH.

Xapaxmepuzoeams odUIMeE ,

0COOEHHBIE U

VMHIUBUyaJIbHbIE CBOMCTBA
KHCJIOT, COJIEM M OCHOBaHUM

B cBeTe TOJI

Apaymenmuposamu

BO3MOJKXHOCTDb ITPOTCKAHUA

XUMHYECKUX PEaKIUi B
pacTBOpaxX 3JIEKTPOIUTOB
UCXO0J1s U3 YCIOBUI

Knaccugpuyuposamo

HEOPTraHNYCCKUC BCIICCTBA

10 COCTaBY U CBOMCTBAM

IIpugooums ipuMepbl
npecTaBuTeNei
KOHKPETHBIX KJIACCOB U
IPYII HEOPraHUYECKUX
BEIIECTB

nabopaTtopuu
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4- O06o0m1IeHne 1 cucTeMaTu3alys 3HaHUH, MOJTy4eHHBIX B Kypce xumuu 8-9 kiacca. Kontposnbnas padora Ne 4
5/62-

63

6/64 | AHanu3 BBIOJHEHUS] KOHTPOJILHON PaOOTHI.

65 XUMUK -aHAIATHK

66-68 | [ToBTOpeHHE M3yUYEHHOTI'0 MaTepuaia 3a Kypc 8-9 kiacca

Y4yeoHo-MeToAnYecCKNd KOMILJIEKT:

1.T'abpuensn O.C. Xumus.9 knacc: yueOHUK i 00111e00pa3oBaTenbHbIX yupexkaeHuil. - M.: [Ipoda, 2021. — 267c.
Y4eOHO-MEeTOINUECKI KOMIUIEKT
1. Tabpuensu O. C., Bockooboitnukosa H. I1., SlmrykoBa A. B. Hactonpnas kaura yunrens. Xumus. 8 ki1.: Meroandeckoe nmocooue. - M.:
Hpoda, 2007.
2. 'abpuensa O. C., Octpoymos U. I'. HacronpHast kaura yautens. Xumus. 9 ki1.: Meroandeckoe nmocobdue. - M.: [Ipoda, 2007.
3. Xumwst. 9 ki1.: KontponsHbie u mpoBepodnbie padoTsl kK yueoHuky O. C. 'abpuensna «Xumust. 9» / O. C. I'abpuensn, I1. H. Bepeskun, A.
A. Ymakosa u nip. - M.: JIpoga, 2007.
4. I'abpuensn O. C., Octpoymos U. I'. 3yyaem xumuto B 9 ki1.: JIunaktudyeckue marepuaisl. M.: biuk miroc, 2020.
5. I'abpuensn O. C., Bocko6oitnukosa H. I1. Xumus B Tectax, 3a1a4ax, ynpaxsaenusx. 8-9 ki. - M.: Ilpoga, 2020.

JonmosiHuTEILHAS JIUTEPATYypAa:

1. Tectsl mo xumun: 9 kiacc: K yue6uuky O.C. I'abpuensna «Xumus. 8 kinace» /M.A. Ps60os, E.}O. Heckas. — M.: «Ok3amen», 2014. —159c.
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Hexkpacosa JI.W. Xumus. 9 xiacc. Kaprouku 3agannii. — Caparos: Jluuei, 2008. — 128c.

CoBpeMeHHBIN YPOK XUMHUHU. TEXHOJOTHH, TPUEMBI, pa3pad0TKu yueOHbIX 3ansTuil / 1.B.Mapkuna. — SIpocnaBib: AkajgemMust pa3BUTHS,
2008. — 288c.

Ounuknonenus 1 aeteid. (Tom 17.) Xumus. — M.: Mup sHumknoneanii ABanra+, Acrpens, 2008. — 65
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