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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

COSI[&B&TI) MOZCIIN U CXEMBI JJI pCUICHUA y‘I€6HBIX 1 IO3HABAaTCJIbHBIX 3ajJa4.

TemaTn4eckoe NJIAHUPOBAHUE KyPCa XUMHU.

9 kiace
Ne Paszgea kypca Koun OcHoBHOeE coep:kaHue M0 TeMaM
n/n 4ecTB
0
4acoB
1 IMoBTOpenue u 0600menue cenenuii mo | 54. | 1. Knaccuduxanus HeopraHndeckiux BELIECTB U UX HOMEHKJIaTypa. TuIsl
Kypcy 8 kiacca. XuMH4YeCKHe peaknuu XUMUYECKOH CBS3U
2-3. Knaccuukanus XAMUIECKUX PEAKIMI MO0 PAa3IMYHBIM OCHOBAHUAM
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4-5. TlonsTHE O CKOPOCTH XUMHUYecKkol peakuuu. Karamus

XuMHYeCcKHe P€aKIuM B pacrBopax

1. DnekTpoauTHYeCcKas JUCCOLHAITUS

2. OCHOBHBIE MOJIOKEHUS TEOPUH ITEKTPOIUTUIECKON JUCCOLUAIIUN

3-4. XuMHUYecKre CBOMCTBA KUCIIOT KaK JIEKTPOJIUTOB

5. X¥MHUYECKHUE CBOMCTBA OCHOBAHUM KaK 3JIEKTPOJIMTOB

6. XuMH4€eCKHe CBOMCTBA COJIEH KaK 3JIEKTPOJIUTOB

7. IloHsiTie 0 TUAPOIIU3E COJICH

8-9. O6o0meHne u cuctemMaTu3anys 3HaHu# o Teme. KontponsHas padora Ne 1

HeMeTanbl 1 UX cOeIUHEHUA

21y

. O0mrast XxapakTepUCTUKA HEMETAIIOB

. O6mas xapakrepuctuka 3nemeHToB VIl A—rpynmsl - ranoreHos

. CoenrHeHus raJloreHoB

. O6mas xapakrepuctuka 3nemMeHToB VI A—rpynmsl — xanbkorenon. Cepa
. CepoBonopon 1 cynbhuabt

. Kucnoponnsie coeiHeHus cepbl

. O61mas xapakTepucTHKa 3JeMeHToB V' A—Tpynisl . A30T

. Ammuak. Conu aMMOHUS

9 -10. Kucnopoaasie coeTuHEHUS a30Ta

11. ®ocdop u ero coenMHEHUS

12. OOuras xapaktepuctuka 3neMeHToB |V A—rpynmnsl. Yriepon

13. KucnopoHble coequHeHus yriaepoaa

14. YrneBoaopos

15. Kucnopozaconepskamye opraHi4eckie coeIMHEHUs

16. KpeMHuii 1 ero coeAMHEHUS

17. CunukaTHasi NPOMBIIIJIEHHOCTh

18. TlonyyeHue HeMeTaIOB

19. Ilony4yeHne BaKHEHIIMX COEAUHEHN HEMETAIIJIOB

20 - 21. OOoOmenne W cucTemMaTu3anusl 3HaHWU 1Mo Teme «Hemeramibl W ux
coeauHenus». KonrponbHas padora Ne 2

0N DN W —

MeTajuibl 1 HX COeAHMHEHUS

14 4.

1. Obu1ast xapakTepUCTHKA METAJIJIOB
2. XMMHY€ECKHUE CBOKWCTBA METAIIJIOB
3-4. O611ast XapakTepUCTHKA 37eMeHTOB | A—rpynisl
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5. OOmras xapakTepucTuka 31eMeHToB || A—rpymmbt

6. XecTkocTb BOABI U CIIOCOOBI €€ yCTPaHEeHHUSI

7. ATIOMUHUH U €r0 COCIMHEHUS

8-9. XKenes3o0 u ero coenuHeHU

10. Koppo3wust MeTauioB U criocoObI 3aIUTHI OT Hee

11 -12. Metamnsl B npupoe. [lonsTre o MmeTaimypruu
13. O600meHue 3HaHMi MO TeMe «MeTauTb»

14. KonTtponbsHas padora Ne 3

JlaGopaTopHbIii NPAKTUKYM

1. Ilpaktuueckas pabora Ne 1. PemeHue sKCneprMMEHTANIBHBIX 3a7a4 10 TEME
«DNEeKTpoIUTHYECKas nuccoruanus» Vcrnons3oBanue nupoBoii 1adbopaTopuu o
xuMuM. OnbIT Ne20 «BnustHue pacTBOpUTENIS Ha TUCCOLIUAIIUIO»

2. IMpakTuaeckas padota Ne 2 «3ydeHne CBOMCTB COSTHON KUCTIOTHI

3. Ilpaktuueckas pabora Ne 3. «l3ydyeHue CBOMCTB CEpPHOW KHCIOTHI»
Hcnons3oBanne  nudpoBoid  maboparopum mo  xumun.  Omeit  Ne26
«B3anMozeiicTBre THIPOKCH 1A Oapusi C CEPHOM KHCIOTON

4. Ilpaktuueckast padora Ne 4. «[lomyyeHue aMMHaka ¥ U3y4€HUE €TO CBOMCTBY
Hcnonw3oBanue uupposoit maboparopun mo xumuu. OnbIT Ne27 «OcHOBHBIE
CBOIMCTBAa aMMHUaKa»

5. Ilpaktuueckas pabora Ne 5. «[lonydeHue yrieKucioro raza u M3y4yeHUE €ro
cBoiictBy MHcnonb3oBanue uudpoBoit sabdopatopun mno xumuu. Onbir Nel4
«Bp1enenre 1 NorioneHne YrileKuciaoro ra3a

6. Ilpaktuueckas pabora Ne 7. PemieHue 3KCHEpUMEHTAIbHBIX 3aJad IO TeMe
«Merambi»

7. IlpakTrueckas padota Ne 6 «KecTkocTh BO/IbI M CTIOCOOBI €€ YCTPaHEHUS»

XuMus M OKpyKamouas cpeia

1. XuMudeckuii cocTaB MIaHeThl 3eMIs
2. OxpaHa OKpYyXarolien cpeibl OT XUMHUECKOTO 3arpsi3HEHUS

O0o0menne 3HAHUI MO XHMHM 3a KypcC
ocHOBHOH mKoJbI. Iloaroroska k OI'9

64

1. BemectBa

2. XMMHYECKHE peaKkluu

3. OCHOBBI HEOPTraHUYECKON XUMHUHU

4-5. O6001eHre U cUcTeMaTH3alys 3HaHUM, MOJYyYeHHbIX B Kypce Xumuu 8-9
kiacca. KontponbHas pabora Ne 4

6. AHanKM3 BBINOJHEHUS KOHTPOJIBbHOMN paboThI

12



Pe3epBHOe Bpems 44
Hroro: | 684

B TOoM 4nciie KOHTPOJIBLHBIX padoT — 4
IlpakTHyeckux pador - 7

COJAEP/KAHUE TEM YYEBHOI'O KYPCA

Kpr XuMuH 9 Kaacca nmpeamnojaract n3ydeHue CICAYOIMIUX Pa3aciioB: «HOBTOpeHI/Ie u O606I.H€HI/IG CBEJICHUM 10 KypCy 8 KJj1acca», «XUMHUYECKHUE
p€akuuu B pacCTBOpax OSJICKTPOJIUTOBY, «HemeTamnel n ux COCANHCHUA, «MeTamiael U uxX COCANHCHUA, «XuMHSI H OKpYyKaromas cpcaa», a TAKKE
«O606H.[CHI/IC 3HAHUM 110 XUMUHU Kypca OCHOBHOM IIKOJIBI. IToaroroBka K OCHOBHOMy TroCcyaJapCTBEHHOMY DK3aMCHY»

IloBTOpEeHue u 00001IeHNE CBeIeHUIl 110 Kypcy 8 Kiacca

bunapusie coeaunenus. Okcupl coneoOpasyrolye u HecosieoOpasyromye. ' uapokcuipl: 0CHOBaHUSA, aM(pOTEpHbIE THAPOKCHIBI,
KHCIIOpOJicoiepaKalue KucioTel. CpeaHue, KUciable, OCHOBHbIE U KOMIUIEKCHBIE COJIH.

Tuns! cBsa3u. Monssii Tvn cBs3u. KoBasieHTHas nossipHas U KOBaJIEHTHAs HEMOJSAPHAs CBA3b. MeTajindeckas CBs3b

O0600611eHre CBEeACHUI 0 XUMUYEeCKUX peakiusax. Kinaccupukanus XMMHUUECKUX peakluii 0 pa3IMyHbIM OCHOBAHMSIM: COCTaBY U YHUCITY
pearupyromux 1 o0pa3yroIuXcs BEIECTB, TEIUIOBOMY 3(P(eKTy, HalpaBICHUIO, U3MEHEHHIO CTENEeHEe OKHUCIIEHUS 3JIEMEHTOB, 00Pa3yIOIINX
pearupyrolue BemecTsa, (asze, HCIOIb30BaHUIO KaTalu3aTopa.

ITonsiTHe O CKOpOCTH XMUMHYECKON peakuuu. PaxkTopsl, BIUSAIOIME HA CKOPOCTh XMMHYECKHMX PEaKLUi: MPUPOAA PEarupyrollux BELIECTB, MX
KOHIIEHTpalKs, TEMIIepaTypa, IUIOIaab CONIPUKOCHOBEHHUS, HaTM4Yue Karanusaropa. Karamms.

JdemMoHcTpanuu
e (O3HaKOMJIEHHE C KOJUIEKIUSIMU METAJUIOB U HEMETAJLIOB.
O3HaKOMJIEHHE C KOJUIEKIIUAMH OKCUIOB, KHCIIOT U COJIEH.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT MPUPOJbI PEATUPYIOLINX BELIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHLIEHTPALlMK PEAarupyomux BEIECTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKON peakuy OT IJIOIIA 1 CONPUKOCHOBEHHS PEarupyOLINX BEIIeCTB («KUIISIIUN CIoM» ).
3aBUCHUMOCTbH CKOPOCTH XUMHYECKON PEaKIMK OT TEMIIEPATypPhl pearupyrolIX BEIIECTB.
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JlabGopaTopHbie ONBITHI

1. BzaumopeiictBue amMmmuaka u xJiopoBojaopoza. Mcmnonb3oBanue nudpoBoit tadopatopuu mo xumun. OnsiT Ne28 «O6pazoBaHue coneit aMMOHUS

2. Peaknus meirpanuzanun. Mcnons3oBanue nudpoBoi sadopatopuu 1mo xumud. OnbIT Nel5 « Peaknust HelTpanuzanum»

3. Habmonenue TemoBoro s3ddexra peaknuu HedTpanuzauuu. Mcmnonb3oBanue mudpooii nadoparopun mo xumuu. Ombeitr Nel8 «Temnooit addexr
pacTBOpPEHUS BEILIECTB B BOJACH

4. BzaumopeiictBue cepHoi kucioTel ¢ okcunoMm meau (II). Mcnonp3oBanue mudposoi maboparopun mo xumud. OnbiT Nel3 «llomydyenune menHoro
KyIopoca peakiueii 0OMeHa MeX1y CepHOM KKCI0TO# u okcuaom meau (11)»

5. Pa3noxeHue nmepokcuaa Bo0po/ia C MOMOIIBIO KaTanas3sl KapTodens

6. 3aBUCHMOCTbh CKOPOCTH XMMHUYECKON peakluu OT MPHUPOJAbl pPearrpyrollux BEIIECTB Ha MPUMEPE B3aUMOACHCTBUS PACTBOPOB THOCYIb(aTaHATPUS U
XJIopua 6apusi, THOCYIb(aTa HATPHUS U COISTHON KUCIIOTHI.

7. 3aBUCUMOCTbh CKOPOCTH XUMHYECKON PEaKIMK OT MPUPObI METAIJIOB MPH MX B3aUMOACHCTBUU C COJSTHOM KHCIOTOM.

8. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON pPEaKIIMU OT MPUPOABI KUCIOT MPU B3aUMOAEHCTBUH UX C KEJIE30M.

9. 3aBUCHMOCTH CKOPOCTHM XHMHYECKOW peakiuu oT Temmeparypbl. McmonbzoBanue mudpoBoit maboparopun mno xumud. Oneir Ne31 «BnusHue
TEMIIEPATYPbI HA CKOPOCTh PEAKIIUI

10. 3aBHCHMOCTh CKOPOCTHM XMMHUYECKON peakIuu OT KoHUeHTpauuu. Mcmonb3oBanue nudposoit nmadoparopuu mo xumuu. OmnbiT Ne31 «Bnushue
KOHLEHTPALMU PEearupyroIiX BEIIECTB Ha CKOPOCTh PEaKLIUN»

11. 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH peakliy OT IUIOUI[aId COMPUKOCHOBEHUS PEarupyrolux BEIECTB.

12. 3aBUCMMOCTBH CKOPOCTH XMMHUUYECKOW PEaKlUK OT KaTaau3aropa.

XuMH4YeCKHe Peaklii B PACTBOPAX JIEKTPOJIUTOB

[TonsiTie 00 SIEKTPOIUTHUYECKON ITUCCOIMUAIUU. ODIEKTPOJIUTHI U HEDIEKTPOIUTHL. MeXaHH3M JUCCOLMAIUU AJICKTPOIUTOB C Pa3IUYHBIM
xapakTepoM cBsi3u. CTENeHb AJIEKTPOIUTHIECKON nucconuanu. CHIbHBIC U C1a0bIe JIEKTPOIUTHL.

OcCHOBHBIE TOJIOKEHHUSI TEOPUM DIEKTPOIUTHUECKON muccorumanuu. Kinaccudukanus moHOB U uX cBOMCTBA. KHUCIOTHI, OCHOBaHHS U CONU Kak
AIEKTPOJUTHI. VX Kitaccudukanus u TuccoIuausi.

OO01mure XuMUYECKHe CBOWCTBA KUCIOT: M3MEHEHHE OKPACKH MHAMKATOPOB, B3aUMOJICHCTBUE C METAJJIaMH, OKCHJIaMU U THAPOKCUAAMH METAJUIOB U
cosisiMu. MoseKyIsipHbIe U MOHHBIE (TIOJIHBIE M COKPAIIEHHBIE) YPaBHEHUS PEaKIIHil.
XUMHUYECKUN CMBICIT COKPAIIEHHBIX YPAaBHEHUH. Y CIIOBUS MPOTEKAHUS PEAKIIMI MEX1y SJIEKTPOJIMTAMH 10 KOHUA. Pl akTHBHOCTH METaJJIOB.

OOmme XUMHYECKHE CBOMCTBA IIEJIOYEH: B3aMMOJCHCTBHE C KHUCIOTaMHU, OKCHUIAAMHM HEMETAJUIOB, cojiamu. OOIMe XHMUYECKHE CBOICTBA
HEpPacTBOPUMBIX OCHOBAHMI: B3aMMOJIEUCTBUE C KUCIOTAMH, PA3JI0KEHHUE NPY HarpeBaHUU.

OO0mre XuMHUYECKUE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KHCIOTaMH, IIEJI0YaMH, COJISIMUA M MeTa/utlaMu. B3anMoaeicTBrue KUCIBIX COJIei
CO IIIeJI0YaMHU.

[Muaponus, kak 0OMEHHOE B3aMMOJICUCTBHE COJIEH ¢ BOAOW. ['MAposM3 COMM CHIBHOTO OCHOBAaHHS M CIab0W KHUCIOTHL [ 'maponu3 comm cmaboro
OCHOBaHMS U cuJIbHOU KucaoThL. [Ikama pH.
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CBoiicTBa KHCIIOT, OCHOBAHMM, OKCHJOB M COJE€H B CBET€ TEOPUHU BJICKTPOJIUTUYECKOW TUCCOIMAIUMU U OKHUCIUTEIBHO -BOCCTAHOBUTEIBHBIX
peaKkuid.

JdemoncTpanmu.
e lcnplTaHue BEUIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOAHOCTD.
e 3aBHCHUMOCTh D3JIEKTPONPOBOAHOCTH YKCYCHOM KHCIIOTBHI OT KOHIEeHTpamuu. Mcmonb3oBanue nudposoil naboparopun mo xumuu. Onbit Ne23
«3aBUCUMOCTH NIEKTPONPOBOHOCTH PACTA0OPOB CUIIbHBIX 3JIEKTPOJIIUTOB OT KOHLIEHTPALIUH HOHOB)»
e JIBM)KEHME OKpPALIEHHBIX HOHOB B AJIEKTPUYECKOM I10JIE.
e Omnpenenenue xapakTepa cpeibl B pacTBopax cosei. Mcronp3zoBanue mudpoBoi tadoparopuu mo Xxumuu. OnbiT Nel2 «Onpenenenue pH B pazHbIX
cpenax»

JlaGopaTopHble ONBITHI.

13. Jlucconmanus cna0dbIX 3JIEKTPOJIUTOB HA TIPUMEPE YKCYCHOW KUCIOTHL. Mcmonb3oBanue mudpoBoit madoparopuu mo XxuMuu. OnbiT Ne21 «CuiibHbIC U
ci1a0bIe AIIEKTPOIIUTHI

14. '3meHeHne OKpacKyu HHIUKATOPOB B KUCIOTHOU CpeJie.

15.Peakuua HeWTpanu3anuu pacTBOpa MIENOYM Pa3NIWYHBIMU KHUcloTamu. Mcnonbp3oBanue nudpooit jgaboparopun mno xumun. OmbiT NelS5 «Peakuus
HEUTpAIU3aLIH

16. Ilonyuyenue ruapokcuaa meau(Il) u ero B3anmoaericTBre ¢ pa3TUYHBIMU KUCIOTAMHU.

17. B3aumopeicTBrEe CHITBHBIX KUCIIOT ¢ okcuaoM meau (11).

18. B3aumopeiicTBie KHCIOT C METAJIIIAMH.

19. KavecTBeHHast peakius Ha KapOOHAT-HOH.

20. [TomryyeHue CTyAHS KPEMHUEBOM KHCIOTHI.

21. KauecTBeHHas peaxiiysi Ha XJIOPHI- HIIH CYIb(aT-HOHBI

22. VI3aMeHeHHe OKpacKu MHIMKATOPOB B ILEIOYHOM cpene.

23. BzaumojielicTBrE TIEIOUEH C YTIIEKHCIIBIM Ta30M.

24. KauecTBeHHas peakiysi Ha KaTHOH aMMoHHUs. Mcnionb3oBanue nugposoii 1adoparopun no xumun. OnsIT Ne28 «O0Opa3oBaHue coneit aMMOHMSI»

25. Tlonyuenne ruapoxcuaa meau (1) u ero paznoxenue.

26. B3anmoseiicTBre KapOOHATOB ¢ KUCIOTAMHU.

27. lomyuenne ruapokcuaa sxenesa(lll).

28. B3aumoseiicTBre xene3a ¢ pactBopoM cyibgpaTta meau(ll)

IIpakTnyeckune padorTnl
1. Pemienue sKcriepuMEHTaIbHBIX 33/1a4 10 TeMe «IJIEKTPOIUTHYECKas AUCCOLUAII S
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HemeTtannbl U X coeUHEHUS

CrpoeHre aTOMOB HEMETAUIOB M uX HojoxkeHue B llepmommueckoil cucreme. Psn snextpoorpunartensHocTH. Kpucramanueckue peméTku
HEMETAJJIOB — MPOCTHIX BEIIECTB. ATOTponus u € npuunHbl. duznyeckue cBoiicTBa HeMeTau1oB. O0IIMe XUMUYECKHEe CBOMCTBA HEMETAIUIOB!
OKHCIIMTEIbHbBIE U BOCCTAHOBUTEIIBLHBIE.

["anorensl, cTpoeHHE UX aTOMOB U MoJIeKysl. DU3NUYECKHE U XMMUYECKHE CBOIMCTBA raJIoT€HOB. 3aKOHOMEPHOCTU MU3MEHEHUSI CBOMCTB IraJlOr€HOB B
3aBUCUMOCTH OT MX mojoxeHus B Ilepuonmdeckoil cucreme. HaxoxieHue rajoreHoB B INpUpoOJE U UX NoidydyeHue. buonormueckoe 3HaueHue u
IIPUMEHEHHE T'aJIOT€HOB.

["a10reHoBOOPO/IBl M COOTBETCTBYIOIME UM KUCIIOTHI: IJIABUKOBAsA, COJIIHAs, OpPOMOBOAOPOAHAs, HO10BOOpOoHAsL. ["anorenuabsl. KauecTBeHHbIE
peaxkiuu Ha rajloreHu1-uoHsl. [IpumMeHenne coelnHeHui rajJoreHoB U uX OMOJIOTUYECKas pOJlb.

O6mras xapakrepuctuka snemMeHToB VIA-rpynmel. Cepa B mpupoje U e€ mojaydeHue. AJUIOTPOITHbIE MOIU(DHUKAIIUKA CEPBl M MX CBOHMCTBA. XHUMUUYECKHE
CBOMCTBA CEpBbI U €€ IPUMEHEHUE.

CepoBoJIOpOJ: CTPOCHHE MOJIEKYINbI, (U3NYECKUEe U XUMHUYECKUE CBOICTBa, mosyuyeHue M 3HaueHue. CepoBojoponHas kucnota. Cyiabpuusl U UX
3Ha4yeHue. JIIoMuHO(pOpHI.

Oxcun cepri(1V), cepaucras kucnora, cyabpuThl. KauecTBeHHas peakuus Ha Cyab(QUT-HOH.

Oxcun cepri( VI), cepHast kucnota, cynbdarel. Kpucrammoruaparsr.

CepHast kHCIOTa - CHWIBHBIA 371eKTponuT. CBoicTBa pa30aBICHHOM CEpHOM KHUCIOTHI, KaK THIIMYHOM KUCIIOTHI: B3aUMOJICHICTBHE C METallJIaMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCHUJIAMH, OCHOBAHUSMH B aM(pOTEPHBIMH THIPOKCHAaMH, colisiMu. KauecTBeHHas peakius Ha Cynb(ar-noH.

OO1w1ast XapakTepuCTUKA 31eMEHTOB VA-Tpymiibl. A30T, CTPOEHHE €ro aToMa U MoJieKyJibl. PU3ndeckue U XUMHUYECKUe CBOWCTBA M IPUMEHEHHE a30Ta.
A30T B IpUpOJIE U €ro OMOJIOrHyYecKasi poib.

AMMHaK, CTpOCHHE MOJIEKYIBI U (PU3UYECKHE CBOMCTBA. AMMHAayYHas BOJIA,, HAIATBIPHBIA COUPT, THAPAT aMMHaKa. JIOHOPHO -aKIENTOPHBIA MEXaHU3M
o0pa3oBaHMs KaTHOHAa aMMOHUs. BoccTaHoBUTeNbHBIE CBOMcTBAa aMMuaka. Coil aMMOHUS M UX NTpuMeHeHne. KauecTBeHHast peakiys Ha KaTHOH aMMOHMSL.

Oxcupl a30Ta: HECOIE00Pa3yIOLINe U KUCIOTHbIE. A30THUCTas! KUCIIOTa U HUTPUTHI. A30THasl KUCIIOTA, €€ MoJlydeHre U cBoiictBa. Hurtparsl.

docdop, crpoenne aroma u amutorponus. Pocouasl. Pochun. Oxeun pocpopa(V) u oprodochopnas kuciaora. Docharsl. PochopHbie yaoOpeHUs.
WacekTunuael.

OOmiast xapakTepucTHKa 3JeMeHTOB [V A-rpynnbsl: 0cOOEHHOCTH CTPOEHUS] aTOMOB, IMPOCTHIX BEIIECTB M COCIMHEHUH B 3aBUCHUMOCTH OT IOJIOKEHUS
anemeHToB B Ilepuonuyeckoii cucreme. Yriaepoa. AJIOTPONHbIE MOAU(PHUKALUU: anMa3, TpaduT. AMOp(HBINA Yriepos: caxka, aKTUBUPOBAHHBIA yTroJlb.
AncopOrus. Xumuueckue cBoiictsa yriepoza. Kokcoxummuueckoe Npou3BOJACTBO U €ro npoaykius. KapOumasl.

Oxkcun yraepona(ll): ctpoenune Mosexyinbl, moiaydeHue u ero cpoiictBa. Oxcup yriepona(lV): cTpoeHne MOJNEKyIbI, MOJy4YeHHE U €r0 CBOMCTBA.
VYronbHas kucnora. Coiau yroibHOW KUCIOTHI: KapOOHAThI M IMIpOKapOoHaThl. TexHuueckas U MUIeBas coja.

Opranunueckast XuMusi. YTIE€BOAOPOIHL..

MertaH, 3TaH M HPOMaH Kak IMpeesibHble (HACBIIIEHHBIE) YIIIEBOAOPOAbl. DTHIIEH U alleTHJIeH, KaK HempeselnbHble (HeHACBIIICHHbIE) YTIeBOAOPOIbI.
CrpykrypHble Qopmynsl BeuiecTB. ['opeHue yrieBoaoponoB. Peakuum aeruapupoBaHMsl MpeAeTbHBIX YIIeBoAopooB. KauecTBeHHbIE peakIuu Ha
HENpeEIbHbIE COCUHEHMS.
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CrupThl. DTUIOBBIN CIHPT, €ro MOJIy4YeHUE, IPUMEHEHHE U (U3NOoJIorHuecKoe AercTBUe. TpéxaTroMHbIil ciupt raunepud. KadecTBeHHas peakius Ha

MHOI'0aTOMHBIE CIIUPTHI. Y KCYCHasl KUCIIOTA - IPEACTaBUTENb Kilacca KAPOOHOBBIX KUCIIOT.
Kpemuuii, crpoenue ero aroma u csoiictBa. Kpemuuii B npupoae. Cununuasl v cunad. Oxkeun kpemuus(1V). Kpemnaueast kuciiora u €€ coiu.
ITpon3zBoncTBO cTekIa U LieMeHTa. [IpoIyKIust CUIIMKAaTHOW NPOMBIIIJICHHOCTH: ONITUYECKOE BOJIOKHO, KepaMuka, Gpapgop, pasuc. Ontudyeckoe BOJIOKHO.
Hemeramiel B npupone. ®@pakunoHHasi NEPEroHKa >KUAKOIO BO3/AyXa KaK CIOCOO MOITydeHMs KUCIOpoAa, a3oTa, aproHa. Ilomyuenue ¢ocdopa,

KpEeMHUS, XJI0pa, no/1a. DIEKTPOIHU3 PacTBOPOB.

JdemoHcTpauuu

Komnekiyst HeMeTaios.

Monenu KpUCTAJUINICCKUX peH_IéTOK HCMCTAJIJIOB: aTOMHBIC U MOJICKYJISIPHBIC.

O30HATOP U MPHUHIIMIIBI €70 PAOOTHI

['openne HeMeTallIOB - MPOCTHIX BEIIECTB: cepbl, pochopa, APEeBECHOTO YIIIA.
OO0pa3ibl rajJoreHoB - MPOCTHIX BEIIECTB.

B3auMozeiicTBrE TaIOT€HOB ¢ METAJIaMHU.

Komnnexkuust npupoIHbIX COEAMHEHUH XJI0PA.

BzaumopeiicTBue cepsl ¢ METAINIAMMU.

I'openue cepsl B KUCIIOpOE

Komnexnust cynbGUAHbIX py/I.

KauecTtBeHHast peakuiys Ha CylIbQUA-HOH

B3anMozeincTBre KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTBI C MEBIO.
OO0yriMBaHNWEe OpraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KUCIOTON
Juarpamma «CocTaB BO3ayxa».

[Tony4yenue, cobupanue 1 pacrio3HaBaHUE aMMHAKA.

PaznoxeHne Ouxpomar aMMOHHS.

B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOW KUCIIOTBI C MENIBIO.
- 'openue uépHoro nopoxa.

Pa3noxeHne HUTpaTa Kanusi U TOpEeHUE JPEBECHOTO YrojibKa B HEM

- OOpas1sl MPUPOIHBIX coearnHeHuH docdopa.

['openue docdopa Ha BO3ayXE U B KUCIOPO/IE.

[Tomyuenue 6enoro ¢hochopa 1 UCTIBITAHHE €TO CBOWCTB
Konnexkuust «O0pa3ibl NPUPOAHBIX COEAUHEHUH YTIIEpoaay

HonyquHe CGpHOfI KHUCJIOTHI: CBIpbé, XUMH3M, TCXHOJOIMYCCKasA CXEMd, MCTOJ KHUIIAIMICTO CJIOSA, MNMPUHIUIIBL T€HJIOO6MGH3,, IMPOTUBOTOKA M
OUPKYJIOUNA. OJ'ICYM. HpOI/ISBOI[CTBO aMMHuaKa: CBIpI)é, XHMU3M, TEXHOJIOTHYECKasA CXEMa.
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IToprper H.Jl.3enuuckoro. Ilornomnienne akTHBUpOBaHHBIM YIVIEM PaCTBOPEHHBIX BEIIECTB MIIM ra3oB.
YeTpoicTBO IPOTUBOTA3a.

Monenu MOIEKyJl METaHa, 3TaHa, STUJICHA U alleTUIICHA.

B3aumoneiicTBue 3TuneHa ¢ OpoMHON BOAOH U pacTBOPOM IIEpMaHIaHATa KaJlusl.

e (OOuMe XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBeHHas peakiys HA MHOTOATOMHBIE CIIAPTBHI.

e Komnekuus «O6pa3iubl IPUPOIHBIX COETUHEHUNH KPEMHUS.

e Kosueknus crekiia, KEpaMHUKH, [IEMEHTA U U31EIUI U3 HUX.

e  Kosulekuus npoayKuuu CUIIMKATHOM POMBIIIEHHOCTH.

Buneogparments! u cnaiiabl « Ipou3BoICTBO CTEKIIA M LIEMEHTAY .

Komnekuus «lIpuponHbie coeIMHEHNS HEMETAIIIIOB)) .

Buneodparments! u cnaiiabl «PpakMOHHAS IEPETOHKA KUJIKOTO BO3IyXa»

Buneodparments! u cnaiiasl «Iloaydenne Bogopoaa, KUCIOPOAA U TAJIOT€HOB IEKTPOITUTUYECKIM CIIOCOO0OMY.
Mopenu anmapaToB AJIs1 IPOU3BOJCTBA CEPHOU KUCIIOTHI.

Mogenb KUIsmero cios.

Monenb KOJIOHHBI CHHTE3a aMMHUAKA.

Buneodparmentst u cnaiiasl «l[pon3BoacTBo cepHol KUCIOTE. " BuaeodparmenTs! u crnaiiabl «I[por3BocTBO aMMHuakay.
Komnexkuust «CpIpb€ A1 NOy4eHUsI CEPHOM KUCIIOTBD».

JlaGopaTopHble ONBITHI

29.
30.
31.
32.
33.
34.
35.
36.

Pacno3naBaHue raJoreHuA-MOHOB.

KauecTBeHHBIE peakiu Ha Cyab(aT-UOHBI.

KauectBenHas peakiys Ha KAaTHOH aMMOHUS.

XHUMUYECKUE CBOWCTBA a30THOM KHUCIIOTHI, KaK JIEKTPOIUTA.
KayecTBeHHbIe peakiuy Ha GpochaT-uoH.

[Tonyyenue u CBOMCTBA yrOJIBHON KUCIOTHI.

KauecTBeHHast peakiiyst Ha KapOOHAT-HOH.

[IponyckaHue yriaekuciaoro rasa yepes pacTBOp CHIIMKaTa HaTPHsL.

IIpakTHyeckne padboThl

2. VIzy4eHue CBOMCTB CONSIHON KHUCIIOTHI.

3. 3yueHne CBOMCTB CEpHOM KHCIOTBHI.

4. IlonydyeHne aMMHuaKa U U3y4e€HUE €r0 CBOWCTB.
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5. IlonydeHue yraeKuciioro ra3a u u3yueHue ero cBoicTs. KauecTBenHas peakius Ha KapOOHAT-HOH.

MeTtaJuibl M UX COeIMHEHUS

[Tonoxxenue MmetaiioB B Ilepuoanyeckoil cucteMe XUMUYECKHUX 3J1eMEHTOB 1. M. MenaeneeBa, CTpO€HHE UX aTOMOB M KpUCTAJUIOB. MeTainueckas
CBSI3b M METaJUIMYecKash KpUcCTaiMueckas pemérka. dus3nueckue CBOICTBA METAUIOB: AJIEKTPO- U TEIUIOMPOBOIHOCTb, OTpa)karolias CIOCOOHOCTb,
MIaCTUYHOCTh. CIuIaBbl YEPHBIC U 1IBETHHIE.

Meramibl Kak BOCCTAHOBMUTENU. DJIEKTPOXMMHUYECKUHN psii HaNpsDKeHUW. B3aumonelcTBUE METaUIOB C HEMETAUIAMHU, OKCHUJAMHU, KHCIOTaMH,
COJISIMU. AJIFOMMHOTEPMHUS.

O61as xapakrepucTuka 31eMeHToB |A-rpymnnbl OKCHUIbl U THAPOKCHIBI MIETOYHBIX METAJUIOB, UX MOJIyY€HHE, CBOICTBA, IpuMeHeHne. Baxkueiinme
COJIM ILIEJIOYHBIX METAJUIOB, UX 3HAYECHHE B KUBOW U HEXKUBOM MPUPOJIE U B )KU3HU YEIIOBEKA.

Ob6mas xapakrepuctuka 3neMeHToB |IA-rpynmnbr OKCuabl U TUAPOKCHUIBI IEJIOYHO3EMETbHBIX METAIIOB, UX MOJYy4YeHHE, CBOMCTBA, IPUMEHEHHE.
Baxkneiiimue conu I1eI04YHO3EMENbHBIX METAIOB, UX 3HAYEHHE B KUBOW M HEXMBOW IPUPOJIE M B KU3HU yesloBeka. KapOoHaTsl M rupokapOOHATHI
KaJIbLIMSL.

Kéctkocth BOABI: BpeMeHHass M mocTosHHas. CrocoObl ycTpaHeHHs BpeMEHHOM KECTKOCTH. CrocoObl yCTpaHEHMsI TOCTOSHHOM KECTKOCTH.
HNonutsl.

CoenviHCHHS AIOMHUHUS B TIPUPOJIE. XUMHUYECKHE CBOWCTBAa amoMUHUA. OCOOCHHOCTH OKCHJA W THJPOKCHIA aTIOMUHHUS Kak aM(OTEpHBIX
coequHeHn. Baxkneiire conu antoMUHUS (XJIOpUI, cynbdar).

OcobenHocTu cTpoeHus aroma skemnesa. JKene3o B npupone. Baxueitmue pyast sxene3a. Oxeuasl u rugpokcuasl xenesa(ll) u xeneza(Ill). Conu
xene3a(ll) u sxenesa(Ill). O6HapyxeHNEe HOHOB KATHOHOB KeJle€3a B pacTBOpE. 3HAUEHHUE COCTMHEHUN JKeTe3a.

Koppo3us xumuueckas v 3IeKTPOXUMUYECKas. 3alliuTa METAIOB OT KOPpo3uu. MeTauibl B IpUpojie: B CBOOOIHOM BUJE U B BUIE COEIUHEHUH.
[Tonstue o Merawumypruu. YépHas u uBeTHas Meraunyprud. [lupoMmeraiutyprusi, THAPOMETAILTYPrus, SJIEKTpOMETauTyprus. JOMEHHBIM mpolecc.
[TepepaboTka 4yryHa B CTaslb. DIEKTPOIU3 PACIIIIABOB.

JdemMoHcTpanuu
e BsanmoneincTsue HaTPUs, TUTUS U KaJbLHS C BOJAOM.
['openune HaTpus, Maraus U xene3a B KUCIOPOJE.
Benbimka TepMUTHOR CMECH.
B3anmoneiicTBre cMecH MOPOIIKOB CEPhI U KeJe3a, [IMHKA U CEPBI.
BzaumogeiicTBre alfOMUHUS ¢ KUCIOTaMHU, IIEI0YaMHi U BOJIOMH.
B3aumogeiicTBue xene3a u meau ¢ xaopom. Mcnonp3oBanue 1udposoit madoparopuu mo xumMun. OnbIT Ne39 «CBoiicTBa Xj1opa
B3anmMogeiicTBre Meau ¢ KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KMCIOTOH (pa30aBiIeHHOW U KOHIICHTPUPOBAHHOM ).
Oxkpacka mIaMeHl COEIMHEHUSMHU IIETOUYHbIX METAJIJIOB.
Okpacka miaMeHu COeJUHEHUAMH IIETOUYHO3EMENIbHBIX METAILJIOB .
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l"amenue u3BecT BOJOM.

[Tonyyenue KECTKON BOABI B3aUMOJECUCTBUEM YITIEKUCIOTO C U3BECTKOBOM BOJOM.
YcTpaHeHrue BpeMEHHOM KECTKOCTH KUIISTYCHUEM U T00aBKOW COJIBI.

YcTpaneHre oCTOSTHHOM KECTKOCTH T00aBKOM COMBI.

VOHUTBI ¥ IPUHLIUIT UX AEHCTBHS (BUACOPPATrMEHT).

Komnnekuus IpupoAHbIX COCINHEHUN aIFOMUHHS.

Buneogparments! u cnaiiapl «OKCHT aTFOMUHUS U €r0 MOAU(UKALIIN.

e [lomyyenue aMmpOTEpHOro rMIPOKCUAA ATIOMUHUS U UCCIIEI0OBAaHUE €r0 CBOMCTB.

e  Komreknus «XuMU4eCKHUE HCTOUHUKH TOKa».

Pe3ynbTarhl IIMTEIBHOTO SKCIIEPUMEHTA 110 U3YYEHUIO KOPPO3UHU CTAJIBHBIX U3JEIUN B 3aBUCUMOCTH OT YCJIIOBHH ITPOLIECCOB.
Boccranosnenue meau u3 okcugamenu(ll) Boroponom.

Buneodparments! u cnaiast «IIpou3BoacTBO UyryHa U CTAIN».

Buneodparments! u cnaiiasl «M31enus U3 4yryHa v CTaiamuy».

Buneodparments! u cnaiasl «I[Ipon3BoicTBO alFOMUHUSI.

JlaGopaTropHble ONBITHI

37. B3anmoelicTBue xeine3a ¢ pactBopoM cynbparta meau(1l).
38. IomyueHne U3BECTKOBOM BOJIBI U OTIBITHI C HEH.

39. [Nomyuenne ruapoxcuaos xeneza(ll) u (I11).
40.KayecTBeHHBIE peaKkIIMi Ha KaTHOHBI XKeJle3a.

IIpakTnyeckune padoTsl
6. [TomydeHue >KeCTKOH BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.
7. PellleHne SKCIIEPUMEHTAIIBHBIX 3a1a4 110 TeMe «MeTaisD».

XuMHus M OKpyxKaoLias cpeaa
Crpoenue 3eminu: sSApo, MaHTHUS, 3€MHas Kopa, UX XMUMUYecKui coctaB. Jlutochepa u e€é xummuueckuii cocraB. Munepansl. Pynel. Ocagounsie
nopobl. [lone3nsie uckonaemple. XUMUYECKUN cOCTaB ruipocdepbl. XUMUYECKUI COCTaB aTMOC(HEPHI.
VICTOYHMKM XUMHUYECKOTO 3arpsi3HEHHs OKpyXkaroled cpebl. [ obanbHble SKOJIOTHYEeCKUe MPOOJIeMbl YEJIOBEUECTBA: MAPHUKOBBINA IPPEKT, KUCTOTHBIE
JIOKH, 030HOBBIE JIBIPbI. MeX1yHapoAHOE COTPYJIHUYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpeibl OT XUMUUECKOI0 3arpsi3HEHUS. «3enéHast XUMUSD».

JdemMoHcTpauuu
e Buneodpparments! u cnaiiapl «CtpoeHne 3eMin U e€ XUMUYeckHuid coctaBy. " Kouiekiys MUHepaioB U TOPHBIX TOPOJ.
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o Komnekmus «Pyasl MeTamiony.
e BuzaeodparmenTsl u cnaiinbl «I 1006agbHBIE SKOIOTHYECKHE TPOOIEMBI YEIOBEUECTBAY.

JlabGopaTropHbie ONBITHI
41. 3yueHue rpaHuTa.
42. VI3yuyenue MapKUPOBOK Pa3IMYHBIX BUI0B IPOMBIIUICHHBIX U POJAOBOJIbCTBEHHBIX TOBAPOB

O06o00meHne 3HAHUI 0 XUMUM 32 KYPC OCHOBHOM mK0Jbl. [loaroroBka k OCHOBHOMY rocy1apCcTBEHHOMY 3K3aMeHYy
CrtpoeHue aToMa B COOTBETCTBUU C MOJOKEHUEM XUMUYeCKoro 3jemeHTta B [leproauueckoii cucteme. CTpoeHHE BELIECTBA: XUMUYECKas CBA3b U

KPUCTATIMYECKHE PEIIETKUA. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JEMEHTAMU MPOCTHIX BELIECTB (METAJJIOB, HEMETAJIOB, OJaropoJHBIX Ta30B) OT
IIOJIOKCHUSA 3JIEMCHTOB B Hepnonnqecxoﬁ cucteMme. Tunomgorus HCOPTraHNYCCKUX BCIICCTB, ACJICHUC UX HA KJIIACChI U I'PYIIIILI. HpeI[CTaBI/ITeJH/I.

[Ipu3Haky U yCcIOBUSI MPOTEKAHUS XUMHUYECKHUX peakiuil. TUIONoTusS XUMHUYECKUX PEakuil M0 pa3jMdHbIM OCHOBaHUSAM. Peakiuu MOHHOrO oOMeEHa.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEpPHbIE XMMHYECKHE CBOMCTBA COJEOOPa3yIOIIMX OKCUAOB, THAPOKCUIOB (OCHOBAHWM, KUCIOT U
aM(pOTEPHBIX THIPOKCUIIOB), COJIEH.

Buabl onieHHBaeMBIX padoT

Y CTHBII OTBET.

[TpoBepounas padoTa (MMCHMEHHO).

CamocrositenbHas padoTta (MTMCEMEHHO).

JlabopaTopHbIil OMBIT (MTUCHMEHHOE OMHMCAHUE IKCIIEPUMEHTA).

[TpakTrdeckas paboTa (MMCEMEHHOE ONTUCAHKE YKCIIEPUMEHTA U PEIICHIE dKCIIEPUMEHTAITLHBIX 3a71a4).
CooOmenue (qoKnan).

KonTponbHas paboTa (IMCEMEHHO).

NoogkrwdpE

Kputepuu onileHUBaHNS YCTHBIX OTBETOB U NMCbMEHHBIX Pa0OT 110 XMMHH
Pe3ynbpTaThl 00y4eHus OLEHUBAIOTCS MO NATHOAIIBHOM cucTeMe. IIpu OolleHKe yUUTBIBAaIOTCS CIEAYIOIINE KaUeCTBEHHbIE T0OKA3aTe OTBETOB:
* [IyOMHA (COOTBETCTBHE U3YyUEHHBIM TEOPETHUECKUM 0000IIEHUSIM);
*0CO3HAaHHOCTH (COOTBETCTBUE TPEOYEMbIM B IIPOrpaMMe YMEHUSAM MPUMEHSATh NOJIYYEHHYIO0 HH(OPMAIIHIO);
*[10JTHOTA (COOTBETCTBHE 00BEMY IPOrpaMMbl U HH(OPMALIUY YUEOHHKA).
[Tpu oLileHKEe YUUTHIBAIOTCS YMCIIO M XapaKTep OMMUOOK (CYIIeCTBEHHbIE WM HECYIIECTBEHHBIE).
Cy1iecTBeHHbIE OLIMOKHM CBS3aHbl C HEJOCTATOYHOM TIyOMHOW M OCO3HAHHOCTHIO OTBETa (HAampuMep, YYEHHUK HENpaBUIBHO YyKa3aJl OCHOBHbBIE
NPU3HAKY MOHATHUH, SABICHUN, XapaKTepHbIE CBOICTBA BEIIECTB, HEMPABUIBHO COPMYIHUPOBAT 3aKOH, MPABWIO U T.JI. UJIM YYEHUK HE CMOT NPUMEHUTH
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TEOPETUYECKHE 3HAHUS A OOBACHEHHS] W NpEACKa3aHWs SBJICHUN, YCTAHOBJICHUM NPHUUYMHHO-CIEACTBEHHBIX CBS3€H, CpaBHEHHsS M Kiaccu(UKaLUU
SIBJICHUH | T. 11.).

HecymecTBeHHble OMMOKM ONpPEIENSIOTCS HEMOJHOTON oTBeTa ( YHyIIeHHE M3 BHJAa KAaKOro-TMOO HeXapakTepHOro (akTa MpH OMMCAHUM BEUIECTBA,
npouecca). K HIM MOKHO OTHECTH OTOBOPKHM, OIMCKH, JONYIICHHBIE 110 HEBHUMATEIbHOCTH (Hampumep, Ha 2 M Oojiee YpaBHEHHH PEaKLUil B TOJHOM
MOHHOM BHJIe JionylieHa | omuoka B 0003HaYeHUH 3apsiaa HOHA).

Pe3ynpraTel 00yd4eHHS HPOBEPSIIOTCS B IMPOIECCE YCTHBIX M HMHCBMEHHBIX OTBETOB OOYYAIOIIMXCS, a TAaKXKE INPH BBIIOJIHEHHH HUMH XUMHYECKOTO
HKCIEPUMEHTA.

OreHKa YCTHOTO OTBETA

OneHKa «5»:

* OTBET IOJIHBIYA U IIPAaBUJIbHBIM HA OCHOBAHWH U3YYEHHBIX TEOPHIA;

* MaTepHall U3JI0KEH B ONPENEICHHOMN JIOTHYECKOM MOCIEI0BATEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITEIIbHBIN.

Onenka «4»:

* OTBET IOJIHBIYA U IIPAaBUJIbHBIM HA OCHOBAHWH U3YYEHHBIX TEOPHIA;

* MaTepuai U3J0XKEH B ONpPE/eJeHHON JIOTUYECKOM MOCIe0BaTEeIbHOCTH, IIPU 3TOM JONYIIEHb! JBE-TPU HECYIIECTBEHHbIE OIIMOKH, MCIIPABICHHBIC IO
TpeOOBAHUIO YUUTEIIS.

Onenka «3»:

* OTBET IOJHBII, HO IIPU 3TOM JIOIYyIIEHA CYIECTBEHHAs OIIMOKA MJIM OTBET HEIOIHbIM, HECBSA3HBIM.

Onenka «2»:

* IpU OTBETE OOHAPYKEHO HEMOHUMaHHE 00yUYaOUIMMCsl OCHOBHOTO COJIEpKaHMs y4eOHOro MaTepuana UK JOMYIIEeHbl CYIeCTBEHHbIE OIIMOKH, KOTOphIE
oOyuJaroIuiics He MOKET UCIIPaBUTh NPU HABOJAIIMX BOIPOCAX YUUTEIS.

Onenka «1»:

* OTCYTCTBHUE OTBETA.

O1leHKa IMCBMEHHBIX PadoT

0uem<a DKCNEPUMEHMATIbHLIX YMEHULL.
OHCHKa CTaBUTCA Ha OCHOBAaHHUU Ha6J'IIO)IeHI/IH 3a O6y‘{aI-OH_[I/IMI/IC$I U MMCbMCHHOI'O OTUCTAa 3a pa60Ty.

Orenka «5»:

* paboTa BBIITOJIHEHA TIOJTHOCTHIO U TIPABHIIBHO, CJICJIaHbI PaBUIIbHBIC HAOIOCHHS W BBIBOJIBI;

* SKCIIEPUMEHT OCYIIECTBIICH MO MJIaHy C YIETOM TEXHUKH 0€30MaCHOCTH | MPaBUJI pabOTHI C BEIIECTBAMU U 000PYIOBAHUEM;

* MPOSIBJICHBI  OPTaHHU3AIIMOHHO-TPYI0BBIC YMEHHUS (ITOIICPIKUBAIOTCS YHCTOTA pab0vYero MecTa U MOPsI0K Ha CTOJIE, SKOHOMHO UCTIOJB3YIOTCS PEaKTHBHI).
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Ouenka «4»:

* paboTa BBINOJIHEHA MPABUWIBHO, CIENaHbl MPaBUIbHBIE HAOIIOACHUS M BBIBOJBI, HO MPH 3TOM 3KCIIEPUMEHT MPOBEJCH HE MOJHOCTHIO WM JOMYIIEHbI
HECYIIECTBEHHBIC OLMTUOKHU B pabOTe C BEIIECTBAMU U 000PYIOBAHUEM

OneHka «3»:

* paboTa BBITIOJIHEHA MTPABIJIBHO HE MEHEEe YeM HAMOJIOBHHY WM JOMYIIEHA CYIECTBEHHAs OIMNOKa B X0/ KCIIEPUMEHTa, B 00BICHEHUH, B 0() OPMIICHUU
paboThl, B COOMIOACHUN MTPABIII TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ BEIIeCTBAMU U 000PYI0BAaHUEM, KOTOPAas UCIPABIIAETCS MO TPEOOBAHUIO YUUTEIS.
Oruenka «2»:

* JOonyIIeHbl aABe (M Oosiee) CYIIECTBEHHBIE OMMOKH B XOJE KCIEPUMEHTA, B OOBSICHEHHH, B O(DOPMIICHHMH paOOThI, B COOJIFOJCHUHN TPABWII TEXHHKH
0€30IMMacHOCTH MPH paboTe C BEIIECTBAMHU M 000PYIOBAHHEM, KOTOPBHIC 00YJAIOIIUKCS HE MOXKET HCIIPABUTH JaKe MO0 TPEOOBAHUIO YIUTEIIS.

Onenka «1»:

* paboTa HE BBITIOJHEHA, Y 00YYarONIerocsi OTCYTCTBYIOT 3KCIICPUMEHTAIBHBIC YMEHUSI.

OMGHKCI VMeHZ/lZZ peuantb 3KCnepumernmajilbHbvle 3a0a4u.

Orenka «5»:

* [UIaH PEIICHMS COCTaBIICH MPaBUJILHO;

* MPaBWJIBHO OCYIIECTBIICH MOJ00P XUMUYECKIX PEAKTUBOB M 000PYIOBAHHSI,

* JJaHO IOJIHOE OOBSICHEHNUE U CAETAHbI BEIBOEI.

Onenka «4»:

* [IJIaH PEIICHUS COCTABIICH PABHUIILHO;

* MPaBUIBHO OCYIIECTBICH MOAOOP XMMHUYECKHMX PEaKTUBOM U 00OpyAOBaHHUsS, MPH 3TOM JAOMYIIEHO He Ooyiee MBYX HECYIIECTBEHHBIX OIIMOOK B
00BSCHEHNH U BEIBOIAX.

Onenka «3»:

* [JIaH PEIICHUS COCTABIICH MPABHUIILHO;

*IIPaBUJILHO OCYIIECTBIIEH MOJ00P XUMUYECKIX PEAKTHBOB U 000PYA0BaHMs, HO JIOMYIIIEHA CYIIECTBEHHAs OIIMOKa B OObSICHEHUHU U BBIBOJAX.
Onenka «2»:

* TOTYIIEHHI 1Be (M OoJsiee) OMIMOKY B TJIaHE PEIeHHs], B T0A00pe XUMUYECKUX PEaKTUBOB U 000PYI0BaHUS, B OOBbSICHEHNUU U BHIBOJAX.
Ornenka « 1 »:

* 33/1a4a HE pelleHa.

Oyenxa yMeHull peuams pacyemuble 3a0ay.

Orenka «5»:

* B JIOTHYECKOM PACCYXKJICHUU U PEIICHUH HET OMHMOO0K, 33/1a4a pelleHa palliOHATLHBIM CITOCOOOM.

Ornenka «4»:
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*B JIOTHYECKOM PACCYXICHUU U PEIICHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3ajaya pelleHa HepalMOHAIBHBEIM CIIOCOOOM WM JOMYIIEHO He Ooyee NBYX
HECYIIECTBECHHBIX OITHOOK.

Ornenka «3»:

*B JIOTHYECKOM PACCYXJICHUU HET CYIIECTBEHHBIX OIMOOK, HO JIOMYIIICHA CYIIECTBEHHAs OIMIMOKA B MAaTEMAaTHYCCKUX pacyeTax.

OreHka «2»:

*HMMEIOTCSI CYIIIECTBEHHBIC OIIMOKH B JIOTHYECKOM PACCYKJICHUU U B PEIICHHH.

Onenka «1»:

*OTCYTCTBHE OTBETA Ha 3aJ[aHME.

Oyenxa nNUCbMEHHbIX KOHMPOIbHLIX pabom.

Orenka «5»:

*OTBET MOJHBIN U MPaBUILHBINA, BO3MOKHA HECYIIIECTBEHHAS OIIHUOKA.

Ornenka «4»:

*OTBET HEMOJIHBIN WIN JOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OLIUOOK.

Onenka «3»:

*paboTa BBINOIHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA OJIHA CYIIECTBEHHAs OUIMOKA U TP STOM JIBE-TPHU HECYIIECTBEHHBIE.
OreHka «2»:

*paboTa BBIMOJTHEHA MEHBIIIE YEM HAMOJIOBUHY WU COJAEPKUT HECKOJIBKO CYIIECTBEHHBIX OLITHOOK.
Onenka «1»:

*paboTa HE BBINIOJTHEHA.

Ouenka nucbMenH020 00KIa0a (coobwerus) no meme.

KoHTponbHbIe , caMOCTOATEIbHBIE U TPOBEPOUYHBIE PAOOTHI MOTYT 10 YCMOTPEHHUIO YUHUTENSI OLIEHUBATHCS B COOTBETCTBUM C pa3pabOTaHHOW UM
KpuTepranbHOi OanpHOU mikanoil. lllkana moikHA CONPOBOXKAATHCS MEPEBOJIOM B OTMETOUHBIE Oanbl ( 0T «1» 10 «5») ¥ MOKa3bIBaTh YPOBHU YCBOCHUS
MpOrpaMMbl ( TOHUKEHHBIN , HU3KUI, 0a30BbIH, MOBBIILIEHHBINA, BEICOKUM).

[Tpu olieHKe BBINMOJHEHNS MTUCbMEHHONW KOHTPOJIBHOMN paboThl HEOOXOMMO YUUTHIBATh TPEOOBAaHUS eIMHOTO oporpaduyeckoro pexxuma.

OTMmeTKa 3a UTOTOBYIO KOHTPOJIbHYIO pa0OTy KOPPEKTUPYET MPEIIIECTBYIOIIUE MIPU BHICTABIEHUH OTMETKH 3a MOJIYTO/Iue, TO/I.

24



[Ipu u3yueHnn Kypca HCIOJIb3YIOTCS CIIEIYIOIINE PECYPCHI:

No ypoka Tema ypoka Hcnonb3yeMblii pecypc
4-5 ITonsATue o ckopocTH XUMHUYecKoi peakuuu. Karanns https://resh.edu.ru/subject/lesson/2102/start/
nrdposast 1a00paTOPHS IO XMMHH
12 IlonsTHe 0 THAPONM3E CONEH https://resh.edu.ru/subject/lesson/3123/start/
16-17 O6ast xapakrepucTuka 31emMentoB VI A—rpymis - raqoreHoB https://resh.edu.ru/subject/lesson/2075/start/
CoenuHeHus rajJoreHoB
1poBas 1adopaTOPHsI O XUMHH
19 CepoBonopon u cyiabhuabl https://resh.edu.ru/subject/lesson/2434/start/
20 Kucnopoubie coetuHeHUs cepbl https://resh.edu.ru/subject/lesson/2077/start/
UQpoBas 1a00paTOPHsi 0 XUMHUH
22 Ammuak. Conu aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/
UQpoBas 1ad0paTOPHsi 0 XUMHUH
25 ®docdop 1 ero coeMHEHUS https://resh.edu.ru/subject/lesson/2073/start/
30-31 KpeMmHuuii u ero coeiuHeHust https://resh.edu.ru/subject/lesson/2069/start/
CunMkaTHasi IPOMBIIUIEHHOCTh
36 OO01as xapakTepucTUKa METANIOB https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/1607/start/
45 Kopposus MeTannoB u crnocoObl 3alIUThl OT Hee https://resh.edu.ru/subject/lesson/3479/start/151187/
28 OxpaHa OKpy»Karolien cpebl OT XUMUYECKOTO 3arpsA3HEHUs https://resh.edu.ru/subject/lesson/3504/start/151485/
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KaJIeH)IapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE

IlnanupyemMble pe3yjibTaThl Cpoxu
e Tema NPOBeICHUsA
/i OcHOBHOE coJep:kaHuEe YPOKa JInyHOCTHBIE ITo ITo
IIpexmeTHbIE MeTtanpeamMeTHbIe mwian | gax
y Ty
IMoBTOpeHUe 1 00001IeHNEe CBeAeHH 0 Kypcy 8 Kiacca. Xumudeckue peakuuu (6 1)
Knaccudukanus bunapnsie coequnenus. OKCHIbl Xapaxkmepuzoeams OKCUJIBI, PeryasiTUBHBIE
1/1 HEOPraHUYECKUX | coJeo0pas3yrolre u THJIPOKCHUJIBI M COJIM TIO TU1aHy: | PopMynupoBaTh eNIb YPOKa U CTaBUTh

BEILIECTB U UX
HOMeHKJarypa. Tu
bl XUMHAYECKOMN
CBSI3H
HNHcTpyKTax no
Tb

HecoJieoOpa3yromue. [ 'uapoKkcub:

OCHOBaHMs, aM(pOTEPHBIC
TUJIPOKCHUIBL,
KHCJIOPOJICOACPIKAIITUE KUCIIOTHI.
Cpennue, KUcCibie, OCHOBHBIC U
KOMIUICKCHBIE COJIA. THIIBI CBSI3H —
HOHHAas1, KOBAaJICHTHAaA,
MeTaJITn4ecKasi, BOAOPOIHAS
JemoncTpanun. O3HaKOMIICHUE C
KOJICKIIUSIMH METAJIJIOB U
HeMeTauIoB. O3HaKOMIIEHUE C
KOJIJICKIIUSIMH OKCHJIOB, KHCJIOT B
coJieit

cocras, crocoObl 00pa3oBaHus
Ha3BaHMM, XapaKTEpHbIE
CBOMCTBA U IOJy4YEHUE
Knaccugpuyuposams okcupl,
TUAPOKCHUIBI M COJIU IO
pa3IMYHBIM NIPU3HAKAM
Ymems noaTBEpEKAATH
XapaKTEPUCTUKY OTIEIbHBIX
IIPEACTABUTENEH KIaCCOB
HEOPraHUUYECKUX BEILECTB
YpaBHEHUSIMU
COOTBETCTBYIOIIUX PEAKIINH
Packpuvisams renernueckyro
CBSA3b MEXKIY KJIacCaMH
HEOPraHWYECKUX COCAMHEHUI

3aJga4u, H€O6XOIII/IMI>IC JJIs1 €€
JAOCTHIXKCHUA, IINIAaHUPOBATH CBOKO
ACATCIIBHOCTD U IIPOTHO3UPOBATH €€
PE3YyJIbTAThL

Ilo3HaBaTebHbIE

CTpouTh JIOTHYECKUE PACCYKACHUS,
yCTaHaBJIUBATh MPUUUHHO-
CIICICTBCHHBIC CBSI3H, IOHUMATh,
CTPYKTYPUPOBATh U HHTEPIIPETUPOBATH
uH(bOpPMAIIUIO, IPEICTABICHHYIO B
CXEeMaTHYHOM BHJIE
KoMMYHHMKATHBHbBIE

CtpouTth peueBbie BHICKa3bIBAaHUS B
YCTHOHM M MUCbMEHHOH (opme,
apryMEHTHUPOBATh CBOIO TOUKY 3pEHUS
JIMYHOCTHBIE

DopMUPOBAHKE MO3HABATEIBLHOIO
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HMHTEpPECA K U3YYCHUIO XUMUH,
MOTHBAIMS YYalIUXCs HA MOJy4eHUe
HOBBIX 3HAHUN

2-3/2- | Knaccudukarnms O6o0mieHne cBeneHui o Ilo3HaBaTeabHbIE: OCYIIECTBIATH
ObvsacHamb TOHITHS
3 XUMHAYECKUX XUMHAYECKHX CpaBHEHHE, CO3/IaBaTh 000OUICHHUS,
. «XUMHYECKas PEaKIus»,
peaxiui mo peaknusix.Kimaccupuxanmst yCTaHABIIMBATh aHAJIOTUH,
. «peaKIUy COCTUHEHUS,
pa3IMYHBIM XUMHAYECKHX PEaKIUH 110 KJIaccu(UIUPOBATh U JIeNaTh BBIBOJIBI,
. pasJiokeHus, oOMeHa,
OCHOBaHUSIM Pa3TUYHBIM OCHOBAHUSM: 110 CTPYKTYpUPOBATh HH()OPMAIIHIO
3aMEIICHUS», «PEaKIUs
COCTaBY M YUCITy PEarupyroIux u . PeryisiTHBHBIE: BHITIOTHSATD 33 [aHHSI
HEUTpau3anum», «3K30- U
00pa3yIONIMXCs BEIIECTB, 1O 10 OTIPEJICIICHHOMY JITOPUTMY,
HJIOTEPMUYECKUE PEAKIIHH,
TerIoBoMy 3G deKTy, 1o CpaBHUBATh PE3YJIbTATHI C 3TATIOHOM,
«oOpaTuMbIe U HEOOpAaTUMBIS
00paTHUMOCTH, IO arperaTHOMY ca 5. OMO IpH HEOOXOIMMOCTH KOPPEKTHPOBATH
KIUN», «TOMO- U
COCTOSIHUIO PEarupyIOIINX BEIIECTB, PEAKIHI, OLIMOKH CaMOCTOSTEIILHO
N TeTEPOTrCHHBIC PEaKIUNY,
10 U3MEHEHHIO CTETICHEH KoMMYHUKATHBHBIE: CTPOHUTH
«KATAJTUTHYCCKHE U .
OKHCJICHHS JIEMEHTOB, 110 peueBbIC BBICKAa3bIBAaHHSI B YCTHOU U
HEKATAJIMTHYECKUE PCAKIIUN, N
MCIIOJIb30BAHUIO KaTaanu3aTopa nuchMeHHOU (hopme; paboTarth B
«OKUCITHUTEIHHO-
JlaGopaTopHbIe ONBITHI TpYIIIe ISl JOCTHYKCHUS 1IETIH;
. BOCCTAHOBHUTEIIbHBIE
1. BzaumopeiicTBue aMMHaKka u OB BBIpaXXaTh U apTyMEHTHPOBATH CBOIO
XJIOPOBOZOPO/A. peaKtt TOYKY 3pEHHUSI
2. Peakuust HeMTpaIu3aium. Knaccugpuyuposamo JInuHocTHBIE: POPMUPOBAHNE YMEHUS
Hcnons3oBanue 1uppoBoit XMMUYECKHUE PEAKLIUH 110 yIPaBIATh CBOEH MO3HABATEIBHOMN
naboparopun. OnbiT Nel5 «Peakuus | pa3nuuHbIM OCHOBAHUSIM NeSTeTbHOCTHIO; TOHUMAaHUE
HEUTpaTu3aIum» Onped 3HAYUMOCTHU €CTECTBEHHO-HAYYHBIX
3. Habrozenne TemmoBoro sddexra | -~ PEOCIAMb CICICHA 3HAHUU JUIS PEIIeHUs TPAKTHUECKUX
peaKuu HeUTpanu3aIim. OKHMCIICHUA S/ICMEHTOB, 3a1a4y
4. BzaumojeincTBrue cepHoit OKHCJIMTC]Ib 1
KHCIoThI ¢ okcugom meau (II). BOCCTAHOBHTCIIE, MPOLCCCI
5. PaznoxeHue nepokcuaa OKHCJICHIA 1
BOZIOPO/JIa C MIOMOIIBIO KaTaja3bl BOCCTAHOBIICHUA
KapTodens
4-5/4- | TlonsiTHe O HomsiTHe 0 CKOPOCTH XUMHYECKOH 06 Ilo3HaBaTebHbIE: OCYIIECTBIATD
BACHAMb, YTO TAKOE
5 CKOpPOCTH peaxuyy. PaKTOpB, BIUAIOMME Ha ’ - CpaBHEHHE, CO3/1aBaTh 0000IIEHN,
o CKOPOCTb XUMHYCCKUX PCAKIIUU: TIPUPOaa CKOPOCTb XUMHUYCCKOU
XUMHYECKON yCTaHABIMBATh aHAJIOTUH,
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peakuuu. Katanus

pearupyronx BemecTB, WX KOHIICHTPAITHs,
TeMIepaTypa, IIomaas CONPUKOCHOBEHS,
Hanuuue katanuzaTtopa. Karanus
JdemoncTpanum:

- 3aBHUCHMOCTH CKOPOCTH XHMHYECKO
peakmmu  OT TPHUPOABI  PEaruPYIOIINX
BEIIIECTB.

- 3aBHCHMOCTb CKOPOCTH XHMHYECKOI
peaxkuyu OT KOHIEHTPAINH PeardupyroIInx
BemiecTB.  lcnomezoBanue — mudpoBoi
nabopatopuu. Omnbir  Ne31  «BimsiHue
KOHIIEHTPAllUl pearupyroliux BelIecTB Ha
CKOPOCTb PEaKLUN»

- 3aBHUCHUMOCTb CKOPOCTH XHMMHYECKOIl
peakiuu OT IUIOUaJU COINPUKOCHOBEHMS
pearupyromumx BEIIIECTB («xuTISIIIHAT
CII0i»).

- 3aBHCHMOCTb CKOPOCTH XHMHYECKOI
peakuu OT TEMIIEPAaTyphl PEarupyrOIInX
BEIIECTB. Hcnonp3oBanue audpoBoi
mabopatopun. Omeir  Ne32  «BmmsHuE
TeMIepaTypbl Ha CKOPOCTh PEaKITH»
JlabopaTopHble ONbITHI:

6. 3aBHUCHUMOCTb CKOPOCTH XHMHYECKOI
peakIMu OT MPUPOIBI  pPEearupyromnux
BEIIECTB Ha IIpHUMEpe B3aWMOJIEHCTBUA
PacTBOpOB THOCYIb(paTaHATPUSI U XJIOPUAA
Oapusi, THOCynb(aTa HATpUS W COJITHOMH
KHCJIOTHI.

7. 3aBUCHUMOCTh CKOPOCTH XUMHYECKOU
peakuu OT TPHUPOAB METAJUIOB IPH HUX
B3aUMOJIEHCTBUU C COJITHON KUCIOTOMU.

8. 3aBHCHMOCTH CKOPOCTH XHMHUYECKOH
peaku  OT MPHUPOABI  KUCIOT  MIpH
B3aUMOJICHCTBUU HUX C JKEJIE30M.

9. 3aBHUCHMOCTb CKOpPOCTH XHMHYECKOMH
peaxIyu OT TEMIIEPaTypPHI.

10. 3aBHCHMOCTH CKOPOCTH XUMHYECKON
PEaKIyy OT KOHIICHTPAIHH.

11. 3aBUCHMOCTB CKOpPOCTH XUMHYECKOH

peakuuu

Apeymernmuposamuv BBIOOD
€UHUIL] CKOPOCTH
XUMHUYECKON peakiuu

Yemanasenueams npuanHHO-
CJIEZICTBEHHBIE CBSA3U
pa3INyYHbIX (HaKTOPOB U
CKOPOCTH XUMHUYECKOU
peakuuun

Habnwooams u onucvieamo
PEaKIMU MKy BEIIECTBAMHU

KJIacCU(UIIUPOBATH U JIeTaTh BHIBOJIBI,
CTPYKTYpUPOBaTh HH(POPMAIUIO
PeryJisiTUBHBIE: BHITIOTHATH 33 1aHUS
TI0 OTIPENICIICHHOMY aJITOPUTMY,
CPaBHHBATh PE3YJIbTATHI C ATAJIOHOM,
pY HEOOXOIMMOCTH KOPPEKTHPOBATh
OIIMOKU CaMOCTOSITEIILHO
KoMMYHUKATHBHBIE: CTPOUTH
peveBbIe BBICKA3bIBAaHUS B YCTHOU U
nMcbMEeHHOU (hopme; paboTaTh B
TPYIIE sl TOCTHXKEHUS TSI,
BBIPAXKATh M apTyMEHTHPOBATH CBOIO
TOYKY 3pCHUS

JIMYHOCTHBIE: (OPMHUPOBAHUE YMECHHUSI
YIIPaBISITh CBOCH MTO3HABATEIIBHON
JeSITeIIbHOCTBIO; TOHMMAaHUE
3HAYUMOCTH €CTCCTBCHHO-HAYIHBIX
3HAHUH [T PEIICHHUS TPAKTUYCCKUX
3ama4
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peaki OT IUIOMIAJN CONPUKOCHOBCHHUS
pearupyromux BEIeCTB.

12. 3aBUCHUMOCTB CKOPOCTH XUMHYECKON
peaxIyu oT KaTaau3aTopa.

XHMHYeCKHe peakunu B pacTtBopax (9 1)

1/6

DNEKTPOIUTUYECK
ast TUCCOIUAIIHS

[TonsiTue 00
AJIEKTPOIMTUYCCKON JTHCCOIHMAIUH.
DNEKTPOIUTHl ¥  HEIICKTPOJIUTHI.
MexaHu3m JICCOIIHAITAT
AIIEKTPOJIHUTOB C pa3IMYIHBIM
XapaKkTepoM CBSI3U. Crenenb
AIIEKTPOIMTUIECKON JHCCOIMAIIUHT.
CubHBIC U ClTa0bIe AIEKTPOJIUTHI.
JdemMoHcTpanuu
- HcnbiTanue BemecTB M UX
PacTBOPOB Ha AIIEKTPOIPOBOTHOCTb.
Hcnonp3oBanue U poBoi
nabopaTropuu. OmnbiT Nel9
«DNEKTPOJIUTHI U HEAIEKTPOIIUTHD
JlabopaTopHblii ONbIT

Huccounanus cna0bIxX
AIIEKTPOJIUTOB Ha npuMepe
YKCYCHOM KUCIIOTBI

Xapakmepuzosamu TIOHATHS
«QIIEKTPOTUTHYECKAS
JUCCOLIMALIUSY,
«QIEKTPOJIUTHI»,
«HEDJIEKTPOIUTHI)

Yemanaenueamos npuanHHO-
CJIE/ICTBEHHBIE CBSI3U MEKY
MPUPOAON JIEKTPOJIUTA U

CTEIEHBIO €r0 AUCCOLMALINT

Yemanasnusame MNPUIUHHO-
CJICACTBCHHBIC BA3U MCKAY
THUIIOM XHUMHUYECKOM CBSI3H B
QJICKTPOJIUTC U MCXAHU3MOM
€ro aucconuanmmn

217

OcHoBHBIC
MOJIOKEHUS
TEOpUHU
AIEKTPOJIUTUUYECK
OM TUCCOIHAITUH

OCHOBHBIE  TIOJIOXKEHUSI ~ TEOpUU
AIEKTPOJIUTUYECKON JUCCOIHAIIIH.
Knaccudpukanus HOHOB U UX
cBorictBa. KHCIOTEI, OCHOBaHUS H
COIM  Kak  diekTpoiauThl.  Hx
KJIaCCU(PUKAIIHS M TUCCOIUAITNS
JdemMoHcTpanuu

-3aBUCUMOCTbH AJIEKTPONPOBOHOCTH

XapakTepu30BaTh MOHATH
«CTENEHD TUCCOLUALIMI,
«CUJILHBIE U CJIa0bIe
AIIEKTPOJIUTHIY, KKATUOHBDY,
«aHUOHBI», «KHCIOTHI,
«OCHOBAHHUS», «COJIN»

CocTaBisITh ypaBHEHUS

Ilo3HaBaTeabHbIE: IPOBOJAUTD
HaOJIr0/1eHUs, 1eJ1aTh BBIBOJIBI,
WHTEPIPETUPOBATH HHPOPMALIUIO
PerysiTHBHBIC: BBITNIOIHATD 3a1aHUS
10 OIPEJECIIEHHOMY aJITOPUTMY,
CPaBHMBATbh PE3YJIBTATHI C ATAIIOHOM,
IpU HEOOXOIMMOCTU KOPPEKTUPOBATh
OLIMOKH CaMOCTOSTENIbHO
KoMMyHUKaTHBHBIE: CTPOUTH
pEUEBbIE BBICKA3bIBAHUS B YCTHOM U
nUCbMEHHOU (opme; paboTats B
IpymnIe JUist JOCTH)KEHUS LIEeIN;
BbIpaXaThb U apryMEHTHPOBATh CBOIO
TOYKY 3pEHUS

JInuHOCTHBIE: dbopMupoBaHue
II03HABaTEJILHOTO UHTEpEca K
W3Y4YEHHUIO XUMHH; [IOHUMaHHe
3HAYUMOCTHU €CTECTBEHHO-HAY4YHbBIX
3HAHUW JJI pelleHus NPaKTUYECKUX
3a1a4
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YKCYCHOM
KOHLIEHTPALUH.
- I[BI/I)KCHI/IC OKpallICHHBIX HOHOB B
NEKTPUYECKOM II0JIE.

KHCJIOTBI oT

AIEKTPOJIUTUYECKON
JUCCOLMALUU KUCIIOT,
OCHOBAaHUH U COJIeH

3-4/8-

XUMHAYECKHE
CBOICTBA KHUCJIOT
KaK AJICKTPOJIUTOB

Oo0uiue XHUMHYECKHE
CBOICTBa KHCJIOT: U3MCHEHHE
OKpacKu WHJIUKATOPOB,
B3aUMOJICHCTBUE C  METallJIaMu,
OKCHIaMH H TUIPOKCUIAMU
METaJLJIOB u COJISIMH.

MonekynsipHble 1 HOHHBIE (ITOJTHBIE
u COKpalIEHHbIE) YpaBHEHUSA
peaKuid.

XUMUYECKUN CMBICII COKPAIEHHBIX
ypaBHEHUH. YCIOBUS MPOTEKAHUS
peakIuii MEXIy JIEKTPOJIUTAMHU 10
KOHIIA. P11 aKTHBHOCTH METaJJIOB.
JlabopaTopHbie ONbITHI

14. N3menenue OKpacKu
VMHJMKATOPOB B KHCIOTHOW cpene.
Hcnonb3oBanue udpoBoi
nabopaTopuH. OmnpIT Nel2
«Omnpenenenue pH B pa3HbIX
cpenax»

15.Peakuusa HEUTpaAIU3aLUH
pactBopa WIENOYHM  Pa3IMIHBIMHU
KHCJIOTaMHU.

16. Ilomyuenue THAPOKCHAA MEIU
(ITy m ero B3aumopeicTBue cC
Pa3TUIHBIMHU KUCIIOTaMH.

17. BsauMmojeiicTBHE  CHIILHBIX
kucior ¢ okcuaom wmemau  (ID).
Hcnonb3oBanue 1udpoBo

Xapaxmepuzosamsv o01IHE
XHUMHUYECKHUE CBOMCTBA
KHUCIIOT ¢ no3uiuu TO/]

Cocmaensams MOJNEKYISPHBIE,
IIOJIHBIE U COKPALLEHHbIE
MOHHBIE YpaBHEHUS peakLuil
C Y4aCTHUEM KHCIIOT

Apaymenmuposamu
BO3MOXHOCTD ITPOTCKAHUA
peaxiuii ¢ yuacTueM KUCIOT
Ha OCHOBe npasuia beprosie
U psJla aKTUBHOCTU METAIJIOB

Habnwooams u onucvieamo
PEaKIUU C y9aCcTHEM KHUCIIOT

Ilo3HaBaTeabHbIE: UCIIOIb30BATh
3HAKOBO-CUMBOJINYECKUE CPE/ICTBA,
OCYILECTBIIATh HAONIIOICHUS], JeTaTh
BBIBO/JIbI, OCYLIECTBIIATH
KJaccu(pUKalUIo, UHTEPIPETUPOBATD
UH(POPMALINIO, TIPEICTABICHHYIO B BUIC
PHCYHKOB U CXEM
PeryasiTHBHBIE:[IIITAHUPOBATH CBOIO
JEATEIIBHOCTD U IIPOrHO3UPOBATh €€
Pe3yJIbTaThl, BBIIOIHATH 3aJaHUSI 110
OIIPEACICHHOMY aJITOPUTMY,
CpPaBHMBATh PE3YJIbTATHI C ITAJIOHOM,
IpU HEOOXOIMMOCTH KOPPEKTHUPOBATh
OLIMOKH CaMOCTOSITENIbHO
KoMMYyHUKaTHBHBIE: CTPOUTH
peudeBble BbICKa3bIBaHUS B YCTHOW U
nucbMEHHOU (opme; paboTaTh B
rpymnne JUist JOCTUKEHUS 1eIu;
BBIpaXKaTh U apryMEHTHPOBATh CBOIO
TOUKY 3pEHUS

JImyHocTHBIE: (OpMHUPOBAHUE €TUHON
€CTECTBEHHO-HAYYHON KapTHHBI MUDA,
(dbopMHUpOBaHHE YMEHHUS TPaMOTHOIO
oOpallleHusi ¢ BellecTBaMHU B OBITY U
XUMHUYECKOH J1abopaTopuu
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nabopaTopHH. Omneir Nel3
«[lomyueHrie MeAHOTO KyIopoca
peakinueld OOMEHa MEXay CEepHOM
KHCI0TOM U okcuaom meau (11)»

18. BzaumopeiicTBUE KHCIOT C
MeTaJUIaMHu.

19. KauectBeHHass peakuus Ha
KapOOHaT-HOH.

20. Ionydenue CTyAHS KPEMHUEBOU
KHCJIOTBI.

21. KauecTBeHHass peakus Ha
XJIOPUJI- HITU CYJIb(haT-HOHBI

5/10

XUMHUYECKHE
CBOICTBa
OCHOBaHHUM KakK
3JIEKTPOJIUTOB

O6mmue XUMUYECKHE
CBOMCTBA LIeJI0YEH:
B3aMMOJICIICTBHE C  KHUCJIOTamH,
OKCHJIAMH  HEMETAJUIOB,  COJISIMH.
OO0mue  XUMHYECKHE  CBOMCTBA
HEPAaCTBOPUMBIX OCHOBAaHUM:
B3aMMOJICIICTBHE C  KHUCJIOTamH,
pasioKeHue NP HarPEeBaHUU.
JlabopaTopHbIe ONBITHI
22. N3menenue OKpacKu
WHUKATOPOB B IIEIOYHON Cpee.
23. BzammopeiicTBue mienoye ¢
YTIIEKUCIIBIM Ta30M.

24. KauecTBeHHass peaknus Ha
KaTHUOH aMMOHUs. Vcmonb3oBaHue
uugpposoit  maboparopun.  OnbIT
Ne28 «Obpa3zoBanue conent
aAMMOHHSI»

25. TlonmyyeHue TUApPOKCHUIA MEIU
(IT) u ero pasznoxenue.

Xapaxmepuzosams o01IUE
XUMHUYECKHE CBOUCTBA
ocHOBaHM ¢ mo3unuu TO/]

Cocmasnsims MOJEKYIISPHBIE,
IMMOJIHBIC U COKPAIICHHBIC
HMOHHBIE YPaBHEHUS pEaKLHil
C y4aCTUEM OCHOBAHUU

Apeymenmuposamu
BO3MOYXHOCTH TIPOTCKAHUS
peaxIuii ¢ yuactueM
OCHOBaHMI Ha OCHOBE
npasuiia beprome
Habnrooams u onucvisamo
PEaKIu C y4acTueM
OCHOBaHMH
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6/11

XUMHUYECKUE
CBOIICTBa coJiei
KaK AJICKTPOJIUTOB

Oouiue XUMHYECKUE
CBOICTBa CpeaHux coueit:
B3aUMOJICCTBUE C  KHCJIOTaMH,

[IEJ0YaMH, COJIIMH U METaJlJIAMH.
BzaumogeiicTBue KHUCIBIX COJIEH CO
[IEJT0YaMHU.

JlabopaTopHble ONBITHI

26. B3aumojeiicTBue KapOOHATOB C
KHCJIOTaMHU.

27. IlonyyeHnue rUAPOKCHIA Keye3a
(.

28. BsaumogelictBue keiesa ¢
pactBopoMm cynbdata meau (II)

Xapaxmepuzosams o01INE
XHUMHUYECKHE CBOMCTBA COJIEH
¢ mo3unuu TO/]

Cocmasnsaims MOJEKYIISPHBIE,
IIOJIHBIE U COKPAILLEHHBIE
VWOHHBIC YPAaBHEHUs peaKkUil
C y4acTHEM CoJier

Apeymenmuposams
BO3MOXXHOCTh MPOTEKAHU
peaKkuuii ¢ y4aCTUEM COJIeH
Ha OCHOBe mpaBuia beproe
U psgaa aKTUBHOCTHU MCTAJIJIOB

Habnrooams u onucvieams
PEaKIMU C YYaCTHEM COJICH

7112

Ilonsarue o
TUAPOJIN3E COJIEH

I'maponu3, kak OOMEHHOE
B3aUMOJICICTBUE COJIEM C BOJOM.
I'mpponus coiu CHJIBHOTO
OCHOBaHHUA U cia0Oi KHUCIOTHI.
I'unponu3s conu ciaboro OCHOBAaHUS
U cuinbHOM Kucnotsl. Hlkama pH.
JeMoHcTpanuu
Omnpenenenne xapakrepa cpenbl B
pacTBopax cosuen

Yemanasnusamo
3aBUCUMOCTDb MEXAY
COCTaBOM COJIA M XapaKTEPOM
€e TUApOoIn3a

Ananuzuposams cpeny
pacTBopa ¢ OMOUIBIO
MHIUKATOPOB

Ilpocnozuposamo THII
THJIPOJIN3a COJIM HAa OCHOBE
aHaym3a ee (OpMyJIbl

Ilo3HaBaTeabHbIE: HCIIOIB30BaTh
3HAaKOBO-CUMBOJIMYECKUE CPEJICTBA IS
PACKPBITUS CYIIIHOCTHU IPOLIECCOB,
yCTaHaBJIMBATh AHAJIOTUH, J1€1aTh
BBIBOJIbI, COCTABJIATh HH()OPMALIHIO B
BUI€ TaOJIMII, CXEM, OTIOPHOTO
KOHCIIEKTa

PeryasiTHBHBIC: [IITAHUPOBATH CBOIO
NeSITeNIbHOCTh U IPOrHO3UPOBATh €€
pE3yJIbTaThl, BBIOIHITH 3a1aHus 10
OIpe/IeIEHHOMY aJIFOPUTMY,
CPaBHMBATh PE3YJIBTATHI C ATAIIOHOM,
MIpY HEOOXOIMMOCTH KOPPEKTUPOBATh
OLIMOKH CaMOCTOSITENIbHO
KoMMYHUKaTHBHBIE: CTPOUTD
peydeBble BbICKa3bIBaHUS B YCTHOW U
MMCbMEHHOU (popme; paboTaTh B
rpynne Juist JOCTHXKEHUS 1EN;
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BBIPAXKaTh U apryMEHTHPOBATh CBOIO
TOYKY 3pEHUS
JIM4HOCTHBIe: (OPMHUPOBAHUE YMEHHUS

YOpaBIATh CBOCM  MO3HABATEIbHOMU
JeSTEIbHOCTHIO
8/13 [Ipodeccus Xumuk-nabopaHt
9/14 KonrtponsHas pabora Ne 1 mo teme «XUMHUYECKHE PEAKLIUU B PACTBOPAX JIEKTPOIUTOB
Hemerasibl u ux coequnenns (21 4)
1/15 O6mas Ctpoenue aTOMOB Ilo3HaBaTeabLHBIC: cOo3/1aBarh
ObviacHAmMb, UTO TAKOE
XapaKTEePUCTHKA HEMETAIOB M HX MONOKEHHE B | . - - 0000111eHHs, YCTaHABIMBATh aHAJIOTHH,
. HEMETAJLJIBI
HEMETAIIJIOB [lepuognueckoit  cucteme.  Pan Jenarth BBIBO/IBI. [TomyuaTth
SJICKTPOOTPHULIATCIIBHOCTH. XapaKmepu306amb I/IH(bOpMaHI/IIO n3 paSHI/II-IHI)IX
Kpucramimueckue PEIIETKH | x yvpgecKre dJIEMEHThI- UCTOYHUKOB U MPeoOpa3oBbIBATH €€
HCMECTAJLIOB — TIPOCTRIX BCIICCTB. | gemerasuibl, KX CTPOCHUE, PeryasituBHbIe: (GOpMYyIHUPOBATH IICIb
Anorporuss M €€ IPUYHHBL usMyeckue ¥ XMMHYECKUe ypOKa U CTaBUTH 3a7aud, HEOOXOIUMBbIE

du3nyeckue CBOMCTBA HEMETAJLIOB.
OOmue  XUMHUYECKHE  CBOMWCTBA
HEMETAJIJIOB:

OKHUCJIUTEIbHbBIE u
BOCCTAaHOBUTEIIbHBIE.
JdemMoHcTpanuu
Komtekuust HeMeTamos.

Mopenu KPUCTaJUIMYECKUX
PEIIETOK HEMETAJUIOB: AaTOMHBIE H
MOJIEKYJISIPHBIE.

O30HaTOp ¥ MPUHIUIBI €T0 PAOOTHI
['openne HeMeTauoB - MPOCTHIX
BEIIECTB: cephl, Gpocdopa,
JPEBECHOTO YTJIS.

CBOICTBA MPOCTHIX BEUIECTB-
HEMETAIJIOB

IIpeockazvieams CBONCTBA
3JIEMEHTOB-HEMETAILJIOB B
3aBUCUMOCTH OT UX
nonoxenus B [ICXD

Yemanasnueams npuanHHO-
CJICICTBEHHBIE CBSI3U MEXKIY
CTPOEHHUEM aTOMa,
XUMUYECKOH CBA3BIO, TUIIOM
KPUCTAJUIMYECKON pElIeTKN
HEMETaJUIa U €ro COCAUHEHUN
1 GU3NYECKUMU CBOMCTBaMU
JJAHHOT'O HEMETAJUIA U €ro

JUIS €€ TOCTH)KEHUS, ITIAHUPOBAThH CBOIO
JeSITeIbHOCTh M IPOTHO3UPOBATH €€
pe3yabTaThl; paboTaTh B COOTBETCTBHU
c IPEI0KEHHBIM QITOPUTMOM,
CBEPATH CBOU JECHCTBHUSA C LIETBIO
KommyHuKaTHBHBIE: CTPOUTH
peueBble  BBICKA3bIBaHUSI B yCTHOHU
bopwme, CTPOUTH s dexTrBHOE
B3aMMOJICHCTBHE C OJIHOKJIACCHUKAMH,
BBIpa)XaTh M apryMEHTHPOBATb CBOIO
TOUKY 3pEHHSI

JInuHocTHbIE: dopmMmupoBaHUE
ITO3HABATEIBHOTIO HHTEpeca K
U3YYEHUI0  XUMHH, (OpMHUpPOBaHUE

Hay4HOTO MHPOBO33pPEHHUs, NTOHMMaHUE
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COEeIMHEHUI

Jlokazvieamu
OTHOCHUTEIIbHOCTb TTOHATUI
«METAI» U «HEMETaJLI»

3HAYUMOCTH CCTCCTBCHHO-HAYYHBIX
3HAHHUI A PEIICHHA IMPAKTUYCCKUX
3aaad

2/16

OOmas
XapaKTepUCTHKA
Hemertamios VIIA
— TPYIIIBI —
raJIoreHoB.
HNucTpykTax mno
Tb

['ajorensl, CTpOe€HHE  HX
aTOMOB M MoOJIeKyJ. Pusndeckue u
XUMUYECKHE CBOMCTBA TIaJIOICHOB.
3aKOHOMEPHOCTHU U3MEHEHUS
CBOMCTB TaJIOTEHOB B 3aBUCHUMOCTHU
oT 170:¢ MTOJIOKEHUS B
[Iepunoanueckoit CUCTEME.
HaxoxeHue rajoreHoB B HpPUPOAE
U HUX TnoiiydeHue. buosormueckoe
3HAQUYE€HHE U IPUMEHEHUE TraJOre€HOB.
JdemMoHcTpauuu
OOpa3ipl rajoreHoB - MPOCTHIX
BELIECTB.
B3anmoperictsue
MeTaJulaMH.
BriTecHenune xmnopa OpomMoMm wiH
M0J1a U3 pacCTBOPOB UX COJIEH
Hcnonb3oBanue uudposoit
1a00paToOpHH. Oneir Ne39
«CBoiicTBa XJj0pa»

TaJIOrCHOB C

Xapaxmepuzoeamv
CcTpocHHE, (pU3UIeCKHe
XUMHYECKHE CBOMCTBA,
MOJIyYCHUE ¥ PUMEHCHHH
rajoreHoB B IIJIaHE O0IIEro,
0COOEHHOI0 U €AUHUYHOIO

Yemanasnueams npuunHHO-
CJIE/ICTBEHHBIE CBSI3U MEKY
CTPOEHHEM aToMa,
XUMHYECKON CBSA3bIO, TUIIOM
KPUCTAJUIMYECKOUN PEIIETKH Y
TaJIOTCHOB M (PU3NYECKUMHU
CBOMCTBAaMM ATHX BEIICCTB

3/17

CoenuHeHus
TraJIOTEHOB

["aioreHoBOIOPOIBI u
COOTBETCTBYIOIIME UM  KHCJIOTHI:
IUIaBUKOBAs, COJISIHAs,
OpOMOBOIOPOIHAS,
HOJOBOAOPOIHAS.
KauecTtBeHHbIE peakuuu Ha
rajJore¢HHUI-UOHEI. [Ipumenenue
COCIUHCHHII TaJIoTEHOB M  HX

T"ajmorenugsl.

Xapaxmepuzoeamsb COCTaB,
¢du3nueckre 1 XUMHUYECKHE
CBOMCTBA, ITOJIy4YEHUE U
IIPUMEHEHHE COEIUHEHUM
rajloreHOB

Hasvieams coeuHEHNs
raJIOTeHOB 1o (hopmyIe u

Ilo3naBaTenbHbIE: UCTIOJIb30BaTh
3HAKOBO-CUMBOJINYECKUE CPEICTBA IS
pelIeHus 3a1a4; co3aBaTh 0000meHus,
yCTaHABIMBaTh  AHAJIOTHH,  JEJIaTh
BbIBOABL. [lomyuaTh wuHpOpManuoo u3
Pa3INYHBIX HCTOYHHKOB u
IpeoOpazoBbIBaTh €€

PeryasiTuBHBIE: (OPMYITUPOBATH LENH
ypOKa M CTaBUTh 33Ja4l, HEOOXOIUMBIC
JUISL €€ TOCTYOKEHHS, TUIAHUPOBATh CBOIO
JeSITeIbHOCTh M IMPOTHO3UPOBATH €€
pe3ynbTaThl; paboTaTh B COOTBETCTBUU
c MPEUI0KEHHBIM QITOPUTMOM,
CBEPATH CBOU JEHCTBUSA C LIEIBIO
KommyHnukaTuBHbie: CTPOUTH
peueBble  BBICKAa3bIBaHUSI B yCTHOU
bopme, CTPOUTh 3¢ pexTuBHOE
B3aMMOJICHCTBHE C OJIHOKJIACCHUKAMH,
BBIpa)XaTh M apryMEHTHPOBAThb CBOIO
TOUKY 3pEHHSI

JInunocTHbIE: dopMuUpoBaHUE
IIO3HABATEIBHOIO HHTEpeca K
U3YYEHHIO  XUMUH, (OpPMHpPOBAHUE

Hay4HOI0 MHPOBO33pPEHHUs, TOHMMaHUE
3HAYMMOCTH €CTECTBEHHO-HAY4YHBIX
3HAHUM I pElIeHUs NPAKTUYECKUX
3a1a4
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OuosIornYecKas poib.

JemoHcTpanum

Komnexuus IIPUPOIHBIX

COeIMHEHUH xJI0pa.
JlaGopatopublii  ombiT  29.

KauectBennas pe€aKnug Ha XJIOPpUI-
HMOHBI

cocmasnams GOPMYIIBI IO UX
Ha3BaHHIO

Yemanaenueams npuunHHO-
CJIEICTBEHHBIE CBA3U MEXKILY
CTPOEHHEM aToMa,
XUMHYECKOU CBA3BIO, THIIOM
KPUCTAJUIMYECKON PEIIETKH Y
raJlorTeHOB M (YU3NYECKUMU
CBOMCTBAaMM STHX BEICCTB

Buvinoansamu pacuersl o
XUMHUYECKUM (hopMynaMm u
YpaBHEHUSIM PEAKLUT,
MPOTEKAIOIIUX C yYaCTUEM
COEJIMHEHU Y TaJIOT€HOB

4/18

OOmas
XapaKTePUCTHKA
srneMeHToB VIA-
TPYIIITBI —
XaJIbKOTE€HOB.

Cepa

Oo6mas XapaKTepUCTHKA
anemeHToB VIA-rpynmnsl. Cepa B
npupoge U e€  IOJIyueHHe.
AnnorponHbsle MOAU(DUKAIIUN CEPHI

U ux cBoWcrBa. XUMHYECKHE
CBOMCTBA CepBbI U €€ IPUMEHEHNE.
JdemoHcTpanuu
B3anmoneiicteue cepsol c
Metautamu.  ['opeHue  cepsl B
KHCIIOpOJIe

Jasamw 00111YyIO
XapaKTEePUCTUKY aTOMOB,
MPOCTBIX BEUIECTB U
COCIMHEHNH XaJIbKOI'CHOB B
3aBUCHMOCTH OT HUX
nonoxxenus B [ICXD

Xapaxmepuszoeamsb CTpOEHUE,
AITOTPONHIO, PU3UUECKHE U
XUMHYECKHE CBOMCTBA,
MOJIy4YeHUE U TPUMEHEHUE
cepol

Yemanasenueame npuanHHO-
CJIEICTBEHHBIE CBSI3H MEKY
CTPOCHHUEM aTOMA,
XUMHYECKOHN CBSA3BIO, TUIIOM
KPUCTAJIIIMYECKON PELIETKU
cepbl U ee (U3NUYECKUMHU U

Ilo3naBartenbHbIE: CO3/1aBaTh
0000111eHHs, YyCTaHABIMBATh aHAJIOTHH,
JienaTh BBIBO/IbI. ITpoBoUTH
HaOJII0/IeHueE, CTPYKTypUPOBATh
nHpOopMaInIo

PeryasituBHble: (HOpMyITUpOBATH II€TTh
ypoKa M CTaBUTh 3aJjauu, HEOOXOAUMBbIE
JUTSL €€ TOCTH)KEHUSI, ITIAHUPOBATh CBOIO
JeSITeIbHOCTh M IPOTHO3UPOBATh €€
pe3yabTaThl; paboTaTh B COOTBETCTBHU
c IPEI0KEHHBIM QITOPUTMOM,
CBEPSATH CBOU JECHCTBHUSA C LIETBIO
KommyHuKaTHBHBIE: CTPOUTH
peueBble  BBICKA3bIBaHUSI B yCTHOHU
dopme, CTPOUTh s¢dexTuBHOE
B3aMMOJICHCTBHE C OJIHOKJIACCHUKAMH,
BBIpQXaTh M apryMEHTUPOBATh CBOIO
TOUKY 3pEHHUSI
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XUMHUYECKIMH CBOMCTBAMH

Buvinonanamu pacyetsl o
XUMHUYECKUM (popmysam u
YpPaBHEHUSIM PEAKLUM,
MIPOTEKAIOLIUM C y4aCTUEM
cepsl

Habniooams u onucvieams
XUMUYECKUN IKCIIEPUMEHT 110
TOPEHHIO CEPBI HA BO3AYXE U
B KHCJIOPO/JIE C COOJI0/ICHUEM
npasui b

5/19

CepoBogopon u
CyabGuIbI
NHcTpyKTax no
Tb

CepoBOJOpOJI: CTPOCHUE MOJIEKYJIBI,
(bu3znuecKkrue 1 XuMHUYEeCKHe
CBOMCTBA, OJyYEHUE U 3HAUCHUE.
CepoBogopo/iHasi KUCIOTA.
Cynbuasl 1 uX 3HaYCHHUE.
JlromuHODOPHI.

Hdemoncrpaumnu: Komnexkuus
cynbbuanbix pyn. KauecrBennas
peaxuus Ha CyIb(QUa-HOHBI

Xapakmepuzoeams COCTaB,
buznyeckrue 1 XUMHUYECKHUE
CBOMCTBA, ITOJIy4YEHUE U
IPUMEHEHHUE COEAMHEHU
CCPBbI B CTCTIICHU OKWCJICHUA -

2

Ha3zvieams coenuHeHus cepbl
B CTETEHU OKUCIIEHUS -2 110
dbopMyIe U COCTaBIAThH
(hOpMyJIBI 110 HA3BAHUIO.

Cocmaensams MOJIEKYIApHBIE
Y HOHHBIE YPaBHEHHUS
peaKIMii, XapaKTepHU3yIole
CBOMCTBA CEPHI B CTETICHU
OKHCIIEHUS -2

Onucvleamo MMpONHECCChI
OKHCJIICHHA-BOCCTAHOBJICHU A,
OonpeaAcIsAITb OKUCINUTEIIb U
BOCCTAHOBHUTCIIb U

JInunocTueie: opMupoBaHUE YMEHUS

yOpaBiIATh CBOEW  MO3HABATEIbHOU
NeSATEIbHOCTBIO, dbopMupoBaHue
PAaBUIIBHOTO oOparieHus c
BELIECTBAMU B XAMHUYECKOU

nabopaTopuu U OBITY
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COCTAaBJIATh JJIEKTPOHHBII
OanaHC B peakLusx ¢
Y4aCTHEM CEPBI B CTEIICHU
OKHUCJICHUS -2

6/20

Kucnoponusie
COEIMHEHUS Cepbl

Oxcun  cepri(1V), cepHucras
KucioTa, cyabpurel. KauecTBeHHas
peakius Ha CyJIb()UT-HOH.

Oxkcun cepsi(VI), cepHas

KHCJIOTA, Cynb(haThbl.

Kpucramnoruapatsi.
JdemMoHcTpauuu

ObecuBeunBaHue OKpaIleHHBIX

TKaHEH U I[BETOB CEPHHUCTHIM Ia30oM.
BzaumoneiictBue

KOHUEHTPUPOBAHHOM CEepHOM
KHCIIOTHI C MEJIBIO.
OOyrnuBanue OpPTraHUYeCKUX
BEIIECTB KOHIEHTPUPOBAHHON
CEpPHOM KUCIOTOU

JlaGopaTopHblii onbIT30.

KagectBenHnas peakius Ha cynbhar-
HOHBI

Hcnonws3zoBanue mudpoBon
nabopatopun. OnbIT Ne38
«CBoiictBa okcupa cepsi (1V)»

3anucvisams Hopmynbl
OKCHJIOB CEPbI, HA3BIBATh HX,
OIKCHIBATh CBOMCTBA Ha
OCHOBE 3HAHHMH O KUCIIOTHBIX
OKCHJIax

Xapaxkmepuzosams COCTaB,
buznyecKrue 1 XUMUYECKHe
CBOICTBA CEPHON KUCIIOTBI
KaK 3JIEKTPOJIUTA

Xapaxkmepuzoeambw
CBOICTBaKOHIICHTPUPOBAHHO
W CEpHOM KUCIOTBI KaK
OKHUCIIUTENS

Cocmasnsims MOJIEKYJIIPHBIE
Y NOHHBIC YPAaBHECHUS
peaKkunii, XapaKTEPU3YIOLIHE
XUMHYECKHE CBOMCTBA
CEpPHOM KUCJIOTBI

Pacnosnasams cynbdar-
HOHBI

Onucvié6ams IPOLECCH
OKHUCIIEHUS-BOCCTAHOBJICHUS,
ONPEENATh OKUCIUTEND U
BOCCTAHOBUTENb U
COCTAaBJISITh JJIEKTPOHHBIN
OajaHC B peakusix ¢
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Y4acTHEM CEpbl B CTENIEHU
okucieHud +4 u +6

Buvinoansamu pacuersl 1o
XUMUYECKUM (OpMyIIaM U
YpaBHEHUSIM pPEaKIui,
IIPOTEKAIOIUX C YYACTUEM
CEpHOM KUCJIOTBI

7121

O61mas
XapaKTePUCTHKA
a1eMeHToB VA —
rpynnsl. A30T

OO61as xapakTepuCcTUKa 3JIEMEHTOB
VA-rpynnsl. A30T, CTPOEHHE €r0
aToMa M MOJIEKyJbl. PU3nUecKue u
XMMHYECKHE CBOMCTBA U
MIPUMEHEHHUE a30Ta. A30T B IPUPOJIE
U ero OUosoruyeckas poJb.
JdeMoHcTpanun

Huarpamma «CoctaB Bo3gyxa»
Buneodparmentst u cnaiapl «IItnabn
0azaps»

Jlasame 001IYIO
XapaKTEPUCTUKY aTOMOB,
MIPOCTHIX BEIIECTB U
coequHeHnH anemenToB VA-
TPYNITBI B 3aBUCUMOCTH OT MX
nosioskenus B [ICXO

Xapakmepuzoeams CTPOECHUE,
buznyeckrue 1 XUMHUYECKHUE
CBOMCTBA, ITOJIy4EHUE U
IpUMEHEHHE a30Ta

Yemanasnueams npuunHHO-
CJIEZICTBEHHBIE CBSI3U MEXIY
CTPOECHHEM aTOMa,
XUMHUYECKOU CBA3BI0, TUIIOM
KPUCTAJUIMYECKON pelIeTKH
a30Ta u ero GU3NYEeCKUMH U
XUMUYECKUMH CBOMCTBaAaMU

Buvinoansamu pacuersl o
XUMHUYECKUM (hopMynaM u
YpaBHEHUSIM PEAKIIUT,
MPOTEKAIOIUM C y4aCTUEM
aszora

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

PeryasituBHble: HOpMyTUpOBaTh IIETTh
ypOKa U CTaBUTH 337a4u, 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

YVOPaBISATH  CBOEM  MO3HABAaTEIbHOMN
JIEATEIIbHOCTBIO, dbopmupoBaHue
PaBUIBLHOTO oOparieHus c
BEIIECTBAMHU B XUMHUYECKOU

nabopaTopuu U OBITY
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8/22

Ammuak. Conu
aMMOHUA

AMMHaK, CTPOSHUE MOJICKYIbI U
(bu3uvecKre cCBOMCTBa. AMMHaYHas
BOJIa,, HAIIATBIPHBINA CIIUPT, THPAT
aMMuaka. JJoHOpHO - aKIeNnTOPHbBIN
MeXaHU3M 00pa30BaHMsI KATHOHA
amMmoHus. BoccranoBuresabHbie
cBoiicTBa aMMuaka. Conu aMMOHUS
u ux npumenenue. Kauecrsennas
peakiys Ha KaTHOH aMMOHMUSL.
JdemoHcTpauuu

[Tony4yenune, cobupanue u
pacrno3HaBaHHe aMMHUaKa.
Pasnoxenne nuxpomara aMMOHUS
JlaGopaTopHbIii onbIT3].
KauectBennas peaxiys Ha KaTHOH
aMMOHUS

Hcnons3oBanue 1muppoBoit
naboparopun. OnbiT Ne27
«OCHOBHBIEC CBOWCTBA AMMHUAKA»

Xapakmepuzoeams cOCTaB,
CTPOCHUE MOJIEKYIIBI,
bu3nyeckre 1 XUMHUYECKHUE
CBOMCTBA, ITOJIy4EHUE U
IPUMEHEHHE aMMHaKa

Ha3zvieams conmu aMMOHUS 110
dbopMysiaM U COCTaBIISTh
(GOpMYIIBI 110 MX HA3BAHHSIM

Cocmasnsimes MOJICKYJIIPHBIE
Y MOHHBIC YpaBHEHUS
peaxiuii, XapakTepu3yIolme
XUMHYECKHE CBOMCTBA
aMMHaKa 4 coleil aMMOHHS

Cocmaensams ypaBHEHUS
OKHUCJIUTEIIHLHO-
BOCCTAHOBHUTEIIbHBIX PEaKITHI
C ydJacTHEM aMMHaKa C
MOMOIIIBIO0 METOIA
AJIEKTPOHHOTO OanaHca

Yemanasenueame npuanHHO-
CJIEJICTBEHHBIE CBSA3H MEXKIY
BHUJIOM XMMHYECKOH CBS3H,
THIIOM KPUCTAJUIMYECKOU
PELIETKH B aMMHUAKE U COJIAX
aMMOHHUS U (PU3NUECKUMHU U
XUMHUYECKHMHU CBOMCTBaAMU
ATHX BEUIECTB

Habnooams u onucvieams
XUMHYECKHIH SKCIICPUMEHT 10
pacro3HaBaHUIO HOHOB
aMMOHUSI ¢ COOTIOAEHUEM
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npaswi Th

Buvinonanamu pacyetsl o
XUMHUYECKUM (popmysam u
YpPaBHEHUSIM PEAKLUM,
MIPOTEKAIOLUM C y4aCTUEM
aMMHaKa

10/23-
24

Kucnoponusie
COEZIMHEHUS a30Ta

Oxcuanl azorTa:
Hecosieo0pa3yronme W KHUCIOTHBIE.
A3oTHCTasi KHUCIOTAa W HHUTPUTHIL.
A30THast KuCIOTa, €€ MOJyYEeHUE U
ceoycTBa. Hurparst.
JdeMoHcTpamun
BzaunmogeiicTtBue
KOHIIEHTPUPOBAHHOM a30THOM
KHUCJIOTBI C MEIBIO
['openue yepHoro nopoxa
Pasnoxxenne HuTpara Kanus u
TOpEHUE JPEBECHOTO YyroJibKa B HEM
JlaGopaTopHblii onbIT 32.
XHMHYECKHE CBOMCTBA a30THOM
KHUCJIOTBI KaK 3JICKTPOJIUTA

3anucvisams Hopmynbl
OKCHJIOB a30Ta, Ha3bIBaTh HX,
OIMMCHIBATh CBOMCTBA Ha
OCHOBE 3HAHHMH 00 OKCHAAX

Cocmasnsims MOJIEKYJIIPHBIE
Y MOHHBIE YPABHEHUS
peaKkuuii, XapaKTEPU3YIOIINE
XUMHUYECKHUE CBOMCTBA
OKCHJIOB a30Ta U a30THOM
KHCJIOTBI KaK 3JI€KTPOJIUTA

Xapaxmepuzoeamsb a30THYIO
KHCIJIOTY KaK OKHCIIUTEIb

Cocmasnsams ypaBHEHUS
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX
peaknmii, XapaKTepU3yOINUX
XUMHUYECKHE CBOMCTBA
A30THOM KHCIIOTBI KaK
OKHUCJIUTENS, C TOMOIIBIO
METO/1a 3JIEKTPOHHOTO
Oananca

Buvinonnsamu pacuersl o
XUMHUYECKUM (popmysam u

Ilo3naBartenbHbIE: CO3/1aBaTh
0000111eHUs, YCTaHABIMBAaTh aHAJIOTHH,
JeN1aTh BBIBOJIBI. [IpoBoauTh
HaOIr0/1eHue, CTPYKTypUPOBAaTh
UH(POPMAIIHIO

PerysituBHble: HOpMyIUpoBaTh 1i€b
ypOKa U CTaBUTH 3a7auu, HEOOXOIUMBbIE
Ul €€ JOCTUKEHMSL, IIJITAHUPOBATh CBOIO
NESATENIbHOCTh M IIPOrHO3MPOBATh €€
pe3yibTaThl; paboTaTh B COOTBETCTBUU
c IIPEITI0KEHHBIM AJITOPUTMOM,
CBEPSTH CBOU JCUCTBHUS C LENBIO
KommyHukaTuBHbIe: CTPOUTH
pEueBbIE  BBICKA3bIBaHUS B  YCTHOMU
¢dopwme, CTPOUTh a¢dexTrBHOE
B3aMMOJCHCTBHE C OJHOKJIACCHUKAMH,
BBIpaKaThb M apryMEHTHPOBATH CBOIO
TOYKY 3pEHUS

JInunocTHbie: opMUpPOBaHUE YMEHUS

VOPaBISATH  CBOEM  MO3HABATEIbHOMN
JEATEIIbHOCTBIO, dbopmupoBaHue
PaBUIBHOTO oOparieHus c
BEIIECTBAMHU B XUMHUYECKOU

nabopaTopuu U OBITY
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YPAaBHEHUSIM PEaKLIMiA,
IIPOTEKAIOIIUX C YYaCTHEM
A30THOM KHCIIOTBI

10/25 | ®ocdop u ero docdop, cTpoeHue aroma u Ilo3naBaTe/bHbBIE: co3/aBaTh
Xapaxmepuzoeams CTpOEHHE,
COCJIMHECHHUS ammotporust. @ochuabl. DochuH. 00001IeHNs, yCTaHABINBATh AHAIOTHH,
AIIIOTPONHIO, (PU3NYECKHE U
Oxkcun pochopa(V) u N JIenaTh BBIBOJIBI. [IpoBoauTH
XUMHYECKHE CBOICTBA,
optodocdopHas KucioTa. HabJIoIeHNE, CTPYKTYpUPOBATh
MOJTyYEHUE ¥ IPUMCHECHHE
docdater. DochopHbIe yIOOpECHHS. oot uHpOopMaInIo
ocopa
HNucextuumap!. p PeryasituBHbIe: GOpMyITHUpOBATH IIEIb
I[EMOHCTpaIII/[I/I O6pa?>HBI CaMOoCTOSTEILHO ONUCHIBANb YpOKa U CTaBUTh 3ada4H, H606XOI[I/IMBIC
IMPHUPOAHBIX COEMHEHUI (1)00(1)0pa. CBOMCTBa OKCHUA (boc(bopa Jig €€ JOCTHIXKCHU A, IIJIAaHUPOBATH CBOIO
I'openue docdopa Ha Bo3ayxe U B (V) KaKk KHCIIOTHOIO OKCUa U | JI€ATEIbHOCTh M IPOTHO3MPOBATH €€
kuciopoje. [lonydenne 6enoro cBoiicTBa ocopHoi pe3yNIbTaThl, paboTaTh B COOTBETCTBHUH
docdopa 1 UCTIBITAHNUE €r0 CBOWCTB | KHCIOTHI c MPeTI0KEHHBIM AITOPUTMOM,
JlaGopaTopHblii onbIT 33. i . CBEPSATH CBOU JICHCTBUSA C LIEIIBIO
KauectBennas peakuus Ha docdart- AHocmpup oeambvc BOHCTBA KoMmyHukaTuBHbIe: CTPOUTH
HOH okcnna q)osq)opa (V) u peYeBbIle  BBICKA3bIBAaHUS B  YCTHOM
(bocoproii kucnoTh! dhopwme, CTPOUTH s dexTuBHOE
YpaBHCHUAMH . B3aUMOJICIICTBHE C OJHOKIJIACCHUKAMH,
COOTBCTCTBYIOLINX pCaKHH BbIpaXaTb M AapryMEHTHUPOBATh CBOIO
Pacnosnasams Gocdar-uonsr | TOUKY 3pCHUS
JInunocrueie: opmMupoBaHue YMEHUS
VIPaBIsATh  CBOGH  TO3HABATEIHHOM
JeSITeNbHOCTHIO, dbopMupoBaHue
MIPaBUIILHOTO oOparnieHus C
BEIIECTBAMH B XUMUYECKOU
nabopaTtopuu u ObITY
11/26 | OGmas OO01mast XapakTepuCTUKa 3JIEMEHTOB T o6 Ilo3naBartenbHbIE: CO3/1aBaTh
asamo
XapaKTepUCTHKA IV A-rpynnsi: ocoGeHHOCTH Hyto 000011IeHNs, yCTaHABINBATh AHAJIOTHH,
XapaKTepUCTHKY aTOMaM,
snemeHToB IVA- CTPOEHUS aTOMOB, MMPOCTHIX JIeaaTh BEIBOJIBI. [TpoBoauTH
. MIPOCTHIM BEIECTBAM H
rpynmsl. YTAepoa | BEMIECTB U COSTUHEHHH B HaOIoIeHue, CTPYKTypUPOBATh
COEZIMHEHUs 3JIeMeHTOB |1V
3aBUCHMOCTH OT TIOJIOKEHUS nH)OpMAIHIO

311eMeHTOB B [leprnoanueckoi

A-Tpynnsl B 3aBUCUMOCTH OT

PeryasiTuBHble: HOpMyIUpOBaTh I1€7b
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cucTeMe. Yriaepoa. AJIOTpOIHbIE
MoaudUKaIMu: anmas, rpadur.
AMOpGHBIN yriiepoa: caxa,
AKTUBUPOBAHHBIA YT OJIb.
AncopOuusi. XuMHU4eCKue CBOMCTBA
yriepona. Kokcoxumuueckoe
MIPOU3BOJICTBO U €0 MPOIYKITHSI.
KapOupr.
JdemoncrpanunKosnexius
«O0pa31bl MPUPOIHBIX COSAMHEHUN
yriepoaa»

[Toptper H./1.3enunckoro.
[Tornomnenne akTHBUPOBAHHBIM
YIJIEM pAaCTBOPEHHBIX BEILLECTB WU
ra3os.

YceTpoiicTBO IpOTHBOTrasa.

ux nonoxeuud B [ICXD

Xapaxmepuz06amsCTpOCHUE,
AJUTOTPOIHIO, PU3UIECKHUE U
XMMHYECKHE CBOMCTBA,
MOJTyYCHHUE ¥ IPUMCHCHHE
amop¢HOTO yriepojaa

Cpasnusamsb CTpOCHHUE U
CBOIiCTBA ajMasa U rpadura

Onucvi6amsOKACITUTEILHO-
BOCCTaAaHOBHUTCJIbHBIC
CBOMCTBa yriepoaa

12/27

Kucnoponusie
COEIMHEHUS
yriaepoaa

Oxkcua yranepona(Il): crpoenue
MOJIEKYJIbl, TIOJIY4E€HHUE U €ro
cBoiictBa. Okcup yriepona(IV):
CTPOEHHUE MOJIEKYJIbI, HOJyYeHHUE U
€ro CBOMCTBA. YTOJIbHAs KUCIIOTA.
Conu yroJibHOM KUCIIOTBI:
KapOOHAThI U THIPOKapOOHATHI.
TexHnueckas U MUIIEBas COAA.
JlaGopaTopublii onbIT 34.
ITonyyenue u CBOMCTBA yrOIBHOMN
kucnoThl. 35. KauecTBeHHast
peakius Ha KapOOHAT-HOHbI
Wcnonp3oBanue nuppoBoit
nabopatopun. OnbIT Ne37
«B3anMoelicTBUE N3BECTKOBOU
BOJBI C YIJIEKHCIIBIM Ia30M»»

Xapaxkmepu306amsbCcoCTaB,
(bu3HYecKue U XUMHUYECKIE
CBOIICTBa, MOJIy4€HUE U
MIPUMEHEHUE OKCHUJIOB

yriepozaa

Yemanasnueams npuunHHO-
CJIE/ICTBEHHBIE CBSI3U MEKIY
BUJIOM XHMHUYECKOH CBSI3U U
TUTIOM KPUCTaJUIMYECKOU
pEIIEeTKH B OKCUaX yriepojaa
U X (pU3HYECKUMHU U
XUMHUYECKUMH CBOMCTBaMHU, a
TaK)Xe MPUMEHEHHEM

Cobnrooams npasuna Th npu
UCIOJIb30BAHUH TTIEYHOTO
OTOIIJICHUSL.

ypOoKa M CTaBUTh 3aJa4d, HEOOXOAUMBIE
JUIS €€ JOCTUXKECHHUS, IIJITAHUPOBATh CBOIO
JeATEIbHOCTh U IIPOTHO3UPOBATH €€
pe3yabTarhl; paboTaTh B COOTBETCTBUU
c IIPEAJIOKEHHBIM AJITOPUTMOM,
CBEPSTH CBOU JACUCTBHUS C LIENBIO
KommyHukaTuBHbIe: CTPOUTH
pedeBble  BBICKA3bIBaHUS B  YCTHOMU
dopme, CTPOHTH s pexTUBHOE
B3aMMOJCHCTBHE C OJHOKJIACCHUKAMH,
BbIpaXXaTb M AapryMEHTHUpPOBaTh CBOIO
TOYKY 3pEHUS

JInunocTHbie: opMupoOBaHUE YMEHUS

yIPaBJIATh  CBOCH  IO3HABaTEILHOU
NEeSATEIbHOCTBIO, dbopMupoBanue
IPaBUIIBHOTO oOparnieHus c
BEIICCTBAMH B XUMUYECKOU

naboparopuu U ObITY
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Oxa3vieamsb NEPBYIO TIOMOILIb
[IPU OTPABJICHUU yTapHbIM
ra3om

Xapakmepu306amvbcocTas,
bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBA, ITOJIy4YEHUE U
IPUMEHEHHE YrOJIbHOM
KHCJIOTBI

Pacnosnasams xapOonat-
HOHBI

Boeinoansams pacyeTsl 1o
XUMHUYECKUM (hopMmynaMm u
YpaBHEHUSIM PEAKLU,
MPOTEKAIOIIUX C yYaCTUEM
COEMHEHUH yriaepoaa

13/28

YrieBogopobl.
HNucTpykTax no
Tb

Opranuyeckas XHMHSL.
YTeBogopoibl..

MeraH, 3TaH M IIpONMaH Kak
npeAesibHbIE (HaCBIIIEHHEBIE)
YTJIEBOJIOPOIbl. DTHUIICH U alleTUJIEH,
KaK HeTpe/ieNIbHbIE
(HEHACBIILIEHHbIE)  YIJIEBOJOPOIBI.

CrtpykrypHble (HOpPMYIBI BEIIECTB.
l'openune yrnesomoponoB. Peakumun

JETUIpUPOBAHUS MpeaeIbHbBIX
YIJIEBOAOPOIOB. KauecTBenHbIe
peakuumn Ha HENpEeEIIbHbIE
COETMHEHUSI.

JdemMoHcTpanuu

Monenu MosieKys1 MeTaHa, ITaHa,
ITHIIEHA, aleTHIICHA.

Xapaxmepuszosamuo
0COOEHHOCTH COCTaBa 1
CBOMCTB OPraHUYECKUX
CO€OUHEHUI

Paznuuams npenenbHbie U
HeMpeaelbHbIe
YII€BOIOPOIbI

Has3zvieams u 3anucvieamo
dbopMyIbl (MONIEKYIISIPHBIE U
CTPYKTYpHBI€) BaXKHEHILINX
npeJcTaBuTeNei
YIJI€BOIOPOOB

Ilo3naBaTenbHbIE: UCIIOJIb30BAaTh
3HAKOBOE MOJIeJIMPOBaHUE,
OCYIIECTBIISTH CpaBHEHHE,
KJIacCU(UKALIUIO, CO3/1aBaTh
000011IeHNS, YCTaHABINBATh AHAJIOTHH,
JeNaTh  BBIBOJBI, CTPYKTypHUPOBAaTh
nHpopmanuio

PeryasituBHble: (HopMyIUpoOBaTh b
ypOKa U CTaBUTH 3a7auu, HEOOXOIUMBbIE
JUIS €€ JOCTHKEHMUSI, IJIAHUPOBATh CBOIO
JEATEIbHOCTh W TNPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B COOTBETCTBUU
c MIPEAJIOKEHHBIM AITOPUTMOM,
CBEPATH CBOU JCHCTBUSA C LETBIO

KommyHukaTuBHbIe: CTPOUTH
peueBble  BBICKA3bIBaHUS B  YCTHOMU
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B3aumoneiicteue 3TUJIEHA c
OpOMHOW BOJOH H PacTBOPOM
repMaHTraHaTa Kajaus

(dbopMe, BecTH TUANOT M y4acCTBOBATH B
JUCKYCCUU Uil  BBISIBJICHUS Pa3HBIX
TOYEK 3pEHHUs Ha PacCMAaTPUBAEMYIO

uH(pOpMaIIHIO, BBIpaXaTh u
14/29 | Kucnopozacoaepx | CupTbl. DTUIOBBINA CIHPT, €r0 apryMEHTUPOBATH CBOIO TOUYKY 3pEHUS
Xapaxmepuzoeams CIUPTHI U R
amue MoJIy4eHue, MpUMEHEHUE U JInuHocTHbBIE: dbopmupoBanue
o KapOOHOBBIE KUCIIOTHI KaK
OpraHUYECKUe ¢bu3nonornuecKoe AeWCTBHUE. JT0OPOCOBECTHOTO OTHOIICHHUS K
N . KHCIIOPOJICO/IEPIKALIIE .
COETMHEHUS TpéxaToMHBIN CIUPT TIIULEPHH. YUEHUI0O M YMEHHUS YIPaBISATh CBOEH
OpraHUYECKUEe COCTUHEHUS o
KauectBennas peaxius Ha [103HABATEIbHOM AEATEIbHOCTHIO
MHOTOaTOMHBIE CIIUPTHL. YKCYcHasd | Kraccuguyupoeams CAPTHI
KHCJIOTA - IPEACTaBUTENb Kiacca 10 YUCITY TUAPOKCHUITHHBIX
KapOOHOBBIX KUCJIOT. TPYIII B UX MOJIEKYyax
JeMoHcTpaunun o .
OO0111e XUMHUYECKHE CBOMCTBA a3bl6ante NPEACTABUTCIICH
KHUCJIOT Ha IPUMEPE YKCYCHOM OAHO ¥ MHOTOATOMHBIX
kuc1oThl. KadectBennas peakiust Ha | S PTOB 1 3AIHCHIBATE UX
MHOT'0aTOMHBIE CITUPTHI (bopmysbt
15/30 | Kpemuuii u ero KpemHuuii, ctpoeHue ero aroma u IMo3naBaTesbHbBIE: co3/aBaTh
. . Xapaxmepuzoeams CTpOCHHE
COCJIMHECHHUS cBoiictBa. Kpemnuiti B mnpupoje. 0000111eHHs, YCTaHABIMBATh aHAJIOTHH,
aTOMOB U KPHCTAJLIOB,
Cumumuasl uw cuwinad.  Oxcun Jenath BBIBOJIBI. [TpoBoauTH
bu3HYecKue U XUMHUYECKIE
kpemHus(1V). KpemnueBas kucnora . HabJto1eHue, CTPYKTYPUPOBATH
. CBOMCTBA, MOJIYYEHUE U
U €€ comu. uH(bOpMAITHIO

JdemMoHcTpanuu

Komnekmus «O06pa3ibl
MIPUPOTHBIX COSAMHEHUIN KPEMHUS»

Konnekuust crekna, KepamHKH,
IIEMEHTa U U3JIeJIUM U3 HUX

JlaGopatopublii  ombiT  36.
[Iponyckanue  yryekuciaoro rasa
Yyepe3 pacTBOp CUIIMKATA HATPUs

IIPUMEHEHNE KPEMHHUS

Yemanasenueame npuanHHO-
CJIEICTBEHHBIE CBSI3H MEKY
CTPOCHHMEM aTOMA, BUJIOM
XUMHYECKOU CBSI3U, TUIIOM
KPUCTAJUIMYECKOW PELIETKU
KpEMHUS U er0 (PU3NYECKUMHU
U XMMUYECKUMHU CBOWCTBAMMU

Buinoansamu pacuersl o
XUMHYECKUM (hopMynam u

PeryasituBHble: (HOpMyITUpOBATH II€TTh
ypoKa M CTaBUTh 33Jjauu, HEOOXOAUMBbIE
JUTSL €€ TOCTH)KEHUS, ITIAHUPOBATh CBOIO
JeSITeIbHOCTh M IPOTHO3UPOBATh €€
pe3yabTaThl; paboTaTh B COOTBETCTBHU
C IPEI0KEHHBIM QITOPUTMOM,
CBEPATH CBOU JECHCTBHUSA C LIETBIO

KomMmyHuKaTHBHbBIE: CTPOUTH
peueBble  BBICKa3bIBaHUSI B yCTHOU
bopme, CTPOUTh s pexTuBHOE
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YPaBHEHUSIM pEaKLtii,
MIPOTEKAIOIIUX C YyYaCTUEM
KPEMHHUS U €r0 COEAUHEHHI

Xapakmepu306amb COCTasB,

B3aUMOJICICTBUE C OJHOKIACCHUKAaMHU,
BbIpaXaTb M AapryMEHTHUPOBATH CBOIO
TOUKY 3PCHHS

JInunocTHbIe: DOPMUPOBAHUE YMEHUS

yIOpaBIsATh  CBOEH  IMO3HABAaTEIbHOU
buznyecKkue 1 XuMHUYECKHEe
. JeSITeNIbHOCTBIO, dbopmupoBanue
CBOIICTBa, ITOJIyYE€HUE U
. IIPaBUWJIbHOTO oOpareHus c
MIPUMEHEHHUE COeTUHEHUI .
BEIIECTBAMHU B XUMUYECKOU
KpEMHUS
naboparopuu 1 OBITY
CpasHusams TUOKCUIbI
yriaepojaa u KpeMHUS
Onucvlgamsb BaxXHEWIINE
THUIIBI TPUPOTHBIX
COEIMHEHUN KPEeMHHUSI KaK
OCHOBHOTO 3JIEMEHTa
JTUTOCHEPHI
16/31 | CunukarHas [Ipon3BoaCTBO CTEKIa M IIEMEHTA.
.. | Xapakxmepuzoseamo
MPOMBIIIICHHOCT | [Ipoaykuus CHJIMKATHOMN
CUJIMKATHYIO
IIPOMBIIIJIEHHOCTH: ONTUYECKOE
MPOMBIIIJICHHOCTH U €€
BOJIOKHO,  Kepamuka,  ¢apdop, OCHOBHVIO IDO o
¢asHc. OnTHYecKOoe BOJIOKHO. YIO HpOLYKI
JdemoHcTpaumuu Yemanaenueams ananoruun
Konnekuus npoayKuuy CUIIMKATHON | MEXY Pa3InYHBIMU
IIPOMBIIIJIEHHOCTH. OTpAaCIsIMU CUITUKATHON
BuneogpparmeHTsl u CIIAMJIBI | TIPOMBIIIICHHOCTH
«IIpou3BOACTBO CTEKJIA U LIEMEHTA»
17/32 | Tlony4yenue Hemeramner B mpupone. IIo3HaBaTenbHbBIE: UCIIOJIb30BaTh
Onucvieamb HaXOXKJICHUE
HEMETAJIJIOB @pakuMOHHAs MEPErOHKa >KHMJKOIO 3HAKOBOE MOJIEJIMPOBAHUE,
HEMETAIIJIOB B IPUPOAE
BO3[lyXa Kak CHoco0 TMOIy4eHHUs OCYIIIECTBIISTh CpaBHEHUE,
KHCIIOpO/1a, azoTa, aproua. | Xapaxmepuzosams KJ1accu(uKanuro, CO3/1aBaTh
ITomyuenne  docdopa, KpeMHHS, | HpaKIHOHHYIO IIEPETOHKY 00001IeHNS, YCTAaHABINBATh AHAJIOTHH,
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XJI0pa, uoja. DnexTponu3
pacTBOpPOB.

JdemMoHcTpanuu

Komnekuust «IIpupoaubie

COCIMHCHHS HEMETAILIIOB)) .
BuneodparmeHTs u CIIai bl
«DpakIMOHHAs MEPErOHKa KUIKOTO
BO3IyXa»

BuneodparmenTol u ClIal bl
«Tonyuenne Bomopoda, KHUCIOPOIA
U TaJIOTEHOB 3JIEKTPOJIUTUUYECKUM
CIIOCOOOMY.

JKUIKOTO BO3/IyXa KaK
COBOKYITHOCTh (PU3HUECKHUX
MIPOIIECCOB

Apeymenmuposams
OTHECEHHUE MPOIIECCOB
MOJTy4EHUST aKTUBHBIX
HEMETAJJIOB K OKHCIUTENbHO-
BOCCTAaHOBUTEIHHBIM
nporueccam

17/33

[Tonyuyenue
BaXKHEHIITHUX
XHUMHYECKHUX
COETUHEHUN
HEMETAJIJIOB

ITomyuenue CEepHOU
KHCJIOTBI: CBIPBE, XHMU3M,
TEXHOJIOTHYECKast ~CXeMa, METOJ
KHUTISIIETO cIo, HPUHINTIBI
TEIUIOOOMEHa,  MPOTHBOTOKA |
UPKYJISIHN. Oneym.

[Ipon3BoaCTBO aMMHaKa: CBIPHE,
XUMM3M, TEXHOJIOTUYECKAs CXeEMa.
JdemMoHcTpanuu

Monenun anmnapaToB JUISL
MIPOU3BOJICTBA CEPHOU KUCIIOTHI.
Mopneinb KUIALIETO CIIOS.

Mopenb KOJIOHHBI CHHTE3a
aMMHMaKa.

BuneodparmenTs u CIIarIbI
«IIpou3BOCTBO CEPHOU KHUCIIOTBI».
BuneodparmenTs u CIIarIbI

«[IpousBoncTBO aMMHaKay.
Komnexkuns «Cpipb€ U1 OTydeHUs
CEPHOU KUCIIOTBI.

Xapaxmepuzoeams XUMU3M,
CBIpPBE , allnaparypy u
HAy4YHBIC TTPHHIIAITHI
MIPOM3BOJICTBA CEPHOM
KHUCJIOTHI

CpasHusams poU3BOJICTBO
CEpHOI KUCIIOTHI U aMMHaKa

JIeNaTh  BBIBOJBI,
uHpopMaIrio

PeryasituBHbIe: GOpMyITUpOBATH IIEIb
ypOKa M CTaBUTh 33Jla4d, HEOOXOIUMBIC
JUTSL €€ JIOCTHIKCHHUSI, TTITAHUPOBATH CBOIO
JeSITeJIbHOCTh M NPOTHO3UPOBATh €€
pe3yNbTaThl; paboTaTh B COOTBETCTBHUH

CTPYKTYpUPOBATh

c IIPEI0KEHHBIM AJITOPUTMOM,
CBEpSATH CBOU JCHCTBUSA C LIETIBIO
KomMMmyHnkaTuBHBIC: CTPOUTH

peueBble  BBICKAa3bIBaHUSI B yCTHOHU
¢dopme, BeCTH AMAIOT U y4acTBOBATH B
JMCKYCCHHM JUIS BBISBJICHUS Pa3HBIX
TOYEK 3pPEHUS HA paccMaTpHBAEMYIO
UH(OPMALHIO, BbIpaXaTh u
apryMEHTHPOBATh CBOIO TOUKY 3PEHHS
JIuuHOCTHBIE: ¢dopmupoBanue
JT0OPOCOBECTHOTO OTHOUICHUS K
YUCHHIO M yMEHHS YIpPaBIsTh CBOEH
TI03HABATEIbHOU IS TEIBHOCTHIO
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O06o06meHue 5
CHCTEeMaTH3aIus
3HAHUH 10 TeMme
«HeMeTamisl 1 ux
COCIMHCHMUS
HNucTpykTax 110
Tb

Ypok-ynpakHeHHE

HCIIOJIL30BAHUEM CAMOCTOSITEILHON
BBIIIOJTHEHUIO
3aJaHuid "

paboThI no

IIPOBEPOYHEIX TECTOB,

YIPa)KHEHU N

IIpoBoauTh OLICHKY
COOCTBEHHBIX JIOCTH)KEHUH B
YCBOEHUU TEMBI
KoppektupoBarb CBOM 3HaHUS
B COOTBETCTBUU c
IUTAHUPYEMBIM PE3YJIbTaTOM
ITonyyats XUMHUYECKYIO
MHPOPMALIMIO M3 Pa3IUYHbIX
HUCTOYHHUKOB

[IpencraBisare  uHGOpMALIUIO
no teMe «Hemeraniael» B BHUae

Ilo3HaBaTeabHBIE: HCIIOJIb30BaTh
3HAaKOBOC MOACIINPOBAHUCE,
OCYHICCTBJIATDH CpaBHCHHC,
KJ'IaCCI/I(l)I/IKaHI/IIO, co31aBaThb

00001IIeHNS, yCTaHABINBATh AHAIOTHH,
Jenath  BBIBOIBI, CTPYKTYpHUpPOBATh
uH(pOpMAIINIO

PeryjasiTuBHbIE: (HOPMYIUPOBATH IIEITh
ypOKa U CTaBUTh 33/1a4i, HEOOXOAUMBIC
IS €€ TOCTH)KEHHMS, TUIAHUPOBATh CBOIO
JeATEILHOCTh W IPOTHO3UPOBATH €€

Ta0JINIIL, CXEM, OTIOPHBIX | pe3yNbTaThl; paboTaTh B COOTBETCTBUU

KOHCIIEKTOB, B TOM YHCJIE U C | C MIPEAJIOKEHHBIM AITOPUTMOM,

npumenenueM UKT CBEPSATH CBOU JCHCTBUS C 1IEIIBIO
KoMMmyHuUKaTHBHBIE: CTPOUTH

peucBbIe BBICKAa3bIBaHUSI B  yCTHOU
¢dbopMe, BeCTH TUANOT M y4acTBOBATh B
JMCKYCCHHM JUISl  BBISIBJICHUS Pa3HbBIX
TOYEK 3pEHUS Ha PacCMaTPHUBACMYIO
UH(POPMAILIHIO, BBIPAXKATh "
apryMEHTUPOBATh CBOXO TOUYKY 3pPEHUS
JInunocTHbie: hopMupoBaHue
J00POCOBECTHOTO OTHOIIICHUS K
YUEHUI0O M yMEHHUS YIPaBISATh CBOEH
O3HABATEIbHON NESITEILHOCTHIO

19/35 | KonutposnbHast padota Ne 2 mo teme «HeMeTaibl B UX COCTUHCHHS

MeTtaibl 1 ux coenunenust (14 u)

1/36 Oo61as [Tomoxxenne MeTaUIOB B ITo3uaBaTeabHBIE: UCHOJIL30BATh
. ObvsacHams, 4TO TAKOE

XapaKTePUCTHKA [Teproauaeckoit CHUCTEME METAILL 3HAKOBOE, AaHAJIOrOBOE M (PU3MUYECKOE

METAJUIOB XUMHUYECKUX djeMeHToB 1. U. MOJIETTUPOBAHUE; OCYIIECTBIISITh




MeneneeBa, CTpO€HUE UX aTOMOB U
KpucTayioB. MeTayuinueckas CBSI3b
U METaJUInYecKasl KpUCTAITHYeCcKas
pemérka. du3uueckue CBOMCTBA

METAJIIOB: 3IIEKTPO- u
TEIUIONPOBOAHOCTh,  OTpa)KaroIiast
CIIOCOOHOCTD, [UIACTUYHOCTD.

CruiaBel I‘IéprIe " IIBECTHBIC.

Xapaxmepuzoeambu
XUMHUYECKUE 3JIEMEHTHI-
METaJIJIbI [0 UX TMOJI0KEHUIO B
[CXD5

lIpocno3uposams CBOCTBA
METAJIJIOB I10 MOJOXKEHUIO B
[1CX5

Yemanaenueams npuanHHO-
CJIEJICTBEHHBIE CBSA3H MEKIY
CTPOCHHMEM aTOMA, BUJIOM
XUMHYECKOH CBSI3U U TUIIOM
KPUCTAJUIMYECKOUN PELIETKH Y
METAJIJIOB — IPOCTHIX
BEILIECTB U UX COCIMHEHUM

2137

XUMHUYECKHUE
CBOICTBa
METAJLIIOB

Mertannel  Kak ~ BOCCTaHOBHUTEIIH.
DNEKTPOXUMHUUECKUM pan
HapsHKEHUM. BsaumozeiictBue
METaJUIOB c HEMeTaJIaMH,
OKCUJAMH, KHUCJIOTaMH, COJISIMH.
AOMUHOTEPMHUSI.

JdeMoHcTpanuu

B3anmopeiictBue Hatpus, JUTUA U
KalbIUs ¢ BOJOH.

I'openue HaTpus, MarHus U keuesa
B KHCIIOPOJIE.

Benbimka TepMUTHOR CMECH.
B3anmoneicTeue cMecu MOPOLIKOB
CEpHI U JKeJie3a, IUHKA U CEpBI.
BzaumogelicTBue — adlOMUHHS — C
KHCJIOTaMH, IIeJI0YaMH 1 BOJIOM.
BzaumojelicTBue xene3a U MeJIu C
XJIOPOM.

ObvscHamb, 4TO TAKOE PST
aKTUBHOCTH METAJUIOB

Ilpumensms ero njst
XapaKTEePUCTUKU XUMHUYECKUX
CBOWCTB MPOCTHIX BEUIECTB —
METAJJIOB

Oboowame cuctemy
XUMHYECKHX
CBOMCTBMETAJIJIOB KaK
BOCCTaHOBUTEIIbHEIC
CBOMCTBA

Cocmasnsims MONEKYISIPHBIE
YpaBHEHUS PEaKIuii,
XapaKTEePU3YIOLIUX
XUMHYECKHE CBOMCTBA
METaJUIOB B CBETE yUEHHUS 00

Kau€CTBCHHOC nu KOJIHYCCTBCHHOC
OIIMCaHHUC KOMIIOHCHTOB O6’beKTa,
OCYHICCTBJIATDH CpaBHCHHC,
YCTaHaBJIMWBATb dHaJIOT'UH,

KJaccu(UIuUpoBaTh, J1€JNaTh BBIBOJHI,
H0JIy4aTh MH()OPMAIUIO U3 Pa3IUYHBIX
HCTOYHUKOB U CTPYKTYPUPOBATh €€
PeryasituBHble: (HOpMyIUpOBaTh 1I€b
yYpOKa U CTaBUTH 3a7a4u, HEOOXOIUMBbIE
JUIS €€ JOCTUKECHHUS, IIJITAHUPOBATh CBOIO
NESATENIbHOCTh M IIPOrHO3MPOBATh €€
pe3yibTaThl; paboTaTh B COOTBETCTBUU
c IIPETI0KEHHBIM AJITOPUTMOM,
CBEPSITHb CBOU JCUCTBHUS C LENBIO
KommyHukaTuBHbIe: CTPOUTh
pEUeBbIE  BBICKA3bIBaHUS B  YCTHOMU
dbopme, CTPOHTH appexTuBHOE
B3aUMOJECHCTBHE C OJHOKJIACCHUKAMH,
BbIpaXXaTb M AapPryMEHTHUpPOBaTh CBOIO
TOYKY 3pEHUS

JInunocTHbie: OpMUPOBAHUE YMEHUS
YIOPaBIATh  CBOEH  MO3HABATEIBHOU
JIEATEIIbHOCTBIO, dbopmupoBaHue
Hay4YHOT'O MUPOBO33PEHHUS
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BzaumoaerictBue Meau c

KOHIIEHTPUPOBAHHOM cepHOH
KUCJIOTOM H a30THOM KHUCIOTOM
(pa3baBieHHOM u
KOHLEHTPUPOBAHHOM ).

JlaGopaTopHblii ONbIT 37.
B3aumoneiicteue xKenesa c

pactBopom cyibbara meau (I1)

OKHCIUTCIIBHO-
BOCCTAaHOBUTEIIbHBIX
HPOILIECCax, a PEaKIUu C
YYaCTHEM DJICKTPOJIUTOB
NpCACTABJIATH TAKKC U B
WOHHOM BHJIC

Habnooams u onucvieams
pCaknun MEKAY BEIICCTBAMU

4/38-
39

Oo6mias
XapaKTEPUCTHKA
3j1eMeHTOB |A-
TpYMIIbI

O6mas XapaKTepUCTHKA
anemeHTOB |A-rpynmnbel Okcuasl u
TUJIPOKCHU/IBI IIEJIOUYHBIX METAJJIOB,
ux MOJTy4eHHeE, CBOIICTBa,
IIpUMEHEHHe. Baxunenmme conu
IIEJIOYHBIX METAJIOB, UX 3HAYCHHE
B KMBOW M HEXUBOW NPUPOJIE U B
KU3HU YETIOBEKa.

JemoncTpanus Okpacka rjaaMeHu
COCTMHEHUSIMU IEJIOYHBIX
METaJIJIOB

ObvsicHAMb YTUMOJIOTHIO
Ha3BaHUS TPYIIIBI
CUIEJIOYHBIE METAJLJIbIY

Jasamw 0b111yIO
XapaKTEPUCTHUKY MICIIOYHBIX
METAJIJIOB I10 UX ITOJIOKEHHUIO
B IICXD

Xapaxkmepuzoeamb CTpOCHUE,
buznyecKrue 1 XUMUYECKHE
CBOMCTBA IIETOYHBIX
METAJIOB B CBETE OOIIETO,
0COOEHHOT0 U €IUHUYHOTO

IIpeockaszvieams puznyecKue
Y XMMUYECKHE CBOMCTBA
OKCHJIOB U THJIPOKCH/I0B
MIEJIOYHBIX METAJUIOB Ha
OCHOBE UX COCTaBa U
CTPOECHUS U NOOMBEepAHCOams
MPOTHO3bI YPAaBHEHUSIMU
COOTBETCTBYIOIIUX PEAKIIUI

1Iposooumsb pacyeTsl 10

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

PeryasitTuBHble: (HOpMyIUpOBaTh IIEITh
yYpOKa U CTaBHTh 3a]a4d, HEOOXOIUMEBIC
JUISL €€ TOCTUXKCHUS, IJIAHUPOBATh CBOIO
ACATCIIBHOCTD W MNPOTHO3UPOBATHL €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHH
C MNpEaAT0KCHHBIM AJITOPUTMOM,
CBEpSITh CBOU JICHCTBHUS C IENbIO
KoMMmyHuKaTHBHBIE: CTPOUTH
peueBble  BBICKA3bIBAaHUSI B  YCTHOM
dbopme, BecTH IUATIOT M y4acTBOBAaTh B
JTUCKYCCUM IS BBISBICHHSI Pa3HBIX
TOYEK 3pEHUsT Ha paccMaTpUBACMYIO
uH(pOpMAIIHIO, BBIpaXaTh "
apryMEHTUPOBATh CBOXO TOUYKY 3pPEHUS
JInunocTHbIE: dbopmupoBanue
J00pOCOBECTHOTO OTHOIIICHUS K
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XUMUYECKUM (OopMysIaM U
YPaBHEHUSIM PEaKIii,
MPOTEKAIOIIUX C YIaCTHEM
IIETOYHBIX METAIIOB U UX
COCIMHEHUI

5/40

O61mas
XapaKTePUCTHKA
sieMeHToB I1A-

TPYIIIbI

Ob6mas XapaKTEepUCTUKA

anemeHToB |IA-rpynnsl Okcunbl u
TUAPOKCHUIBI  IIEJIOYHO3EMEIbHBIX
METAJUIOB, UX NOJIyYEHUE, CBOMCTBA,
npuMmeHeHue. Baxneimue conm
HIEJIOYHO3EMETBHBIX METAIJIOB, UX
3HAYEHHWE B JKUBOM M HEKUBOU
MpUPOJIec UM B JKU3HU YEIOBEKA.
KapGonatet u  rumpokapOOHATHI
KaJIbIIHSI.
JdemoncTpanuuOKpacka  IUIaMEHHU
COCIMHEHUSIMU IEIOYHO3EMETbHBIX
MeTasioB. ["allieHne U3BeCTH BOJON
JlabopaTopHblii ONbIT 38.
[lonyyenue WH3BECTKOBOW BOABI U
OTIBITHI C HEW

Obvscusams 3TUMOIIOTHIO
Ha3BaHUs IPYIIII
«ILEJI0OYHO3EMENBHBIC
METaJuIb»

Jasamw 0b111yIO
XapaKTePUCTHUKY AJIEMEHTOB
IHA-rpynmst o ux
noyioskeHuro B IICXO

Xapaxmepuzoeams CTPOCHHE,
(bu3HYECKUE U XUMUYECKHE
CBOMCTBaA
HIET0YHO3EMETBHBIX
METAJIOB B CBETE OOIIETO,
0COOEHHOI'0 ¥ €AUHUYIHOIO

IIpeockazvieams pusnveckre
Y XMMUYECKHE CBOMCTBA
OKCHJIOB U THJIPOKCH/I0B
aneMeHToB || A-rpymnmbl Ha
OCHOBE UX COCTaBa U
CTPOEHUS U NOOMBEEepHCOams
IPOTHO3bI YPaBHEHUSIMU
COOTBETCTBYIOIINX PEAKIINI

IIposooums pacdeTsl 10
XUMHUYECKUM (popMysam u
YPaBHEHHUSM peaKLui,
IPOTEKAIIHUX C YIaCTHEM

YUYCHHI0O U YMEHHUS YIPaBIATH CBOCH
II03HABATEJILHOMN 1EATENBHOCTBIO
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MICJI0YHO3CMCEIIbHBIX
METAJIOB U UX COG,I[I/IHCHI/Iﬁ

6/41 ’KecTkocTb BOIBI JKéctkocth BOJBL:
ObvsacHams MOHATHE
U CIIOCOOBI ee BpeMEHHasi ¥ NocTosiHHasA. CriocoOsl
N «KECTKOCTb BOJBI»
YCTpaHECHUS YCTpaHEHHS] BPEMEHHOM KECTKOCTH.
CnocoObl ycTpaHeHHs HOCTOSHHOH | Paznuuams BPEMEHHYIO U
*kéctrkocTu. VIOHUTEL MOCTOSIHHYIO )KECTKOCTh
JdemoHcTpauuu [Tonyuenue | pomapl
JKECTKOH BOJIBI B3aMMOJCHCTBHEM Tned 5
YIJIEKUCIOTO Ta3a U M3BECTKOBOM peonacambe CIoCOObI
BOJIbl.  YCTpaHEHHE  BPEMEHHOM YCTPAHCHHS XKCECTKOCTH BOZLL
KECTKOCTHU BOAbI KHUIIAYCHUEM U Hpogoaumb’ nabnooams u
I[O6aBJ'IeHI/IeM COJbI. YCTpaHeHI/Ie ONnuUCHIBANb XUMUYCCKUN
MHOCTOSIHHOH KECTKOCTU BOJBI JKCIIEPUMEHT C
nobasienneM coanl. HMoHUTBEI U coOImroIeHeM MpaBUII Th
MIPUHIIATL ux IEUCTBUA
(BumeodparMeHr)
7142 AJIIOMUHHUHN U €T0 CoenuHeHnss allOMUHHAS B Ilo3HaBaTeabLHBIE: HCIIOJIB30BaTh
o Xapaxkmepuzosams
COCTMHEHUSI npupoae. XHUMHUYECKHE CBOMCTBA . 3HAKOBOEC MOJIEIUPOBAHHUE,
AJIIOMHUHUN IO €T0
amoMuHus. OCOOEHHOCTH OKCHUIA U OCYILIECTBIIATH CpaBHEHHUE,
nonoxenuto B [ICXD
TUIPOKCHIA ATTOMUHUSI Kak KJIACCU(PUKAILIHIO, co3/1aBaTh
aM(pOTEepHBIX COEMHEHUN. | Onuceléams CTPOCHHE, 00001IeHNs, yCTaHABINBATh AHAIOTHH,
Baxxueiinimne com AJTFOMUHUA (bngnqecxne U XUMHUUYCCKHUEC JeJiaTb BBIBOJBI, CTPYKTYPUPOBATH
(xmopun, cynbdar). CBOIICTBA aIFOMUHUS, uH(bOpMAITHIO
)IeMOHCTpalII/IPl NoATBEpKAAT UX PerJIﬂTHBHbIe: Q)OpMyHI/IpOBaTI) eJjib
Komnekmus IPUPOHBIX | COOTBETCTBYIOIUMHU ypOKa U CTaBUTH 3a7aud, HEOOXOIUMBbIE
COG)II/IHGHI/If/i AJTFOMUHUAA. YpPaBHCHUSIMHU peaK]_H/[f/'I Jid €€ JOCTHIXKCHU A, IIJIAHUPOBATH CBOIO
BuneodparmeHTst u ClIaiapl 06 . . JEATEIbHOCTh W IPOTHO3UPOBATH €€
«Oxcun ATTOMHHUS u ero BACHAMS BOUCTBCHHbIN pe3yabTaThl; paboTaTh B COOTBETCTBUU
MoK, xapeleTep XUMHHCCKIX C MPEIJI0KEHHBIM aJrOPUTMOM,
[Tonyuenue amdoTepHOTO CBOMCTB OKCHAa H CBEPSThH CBOU JIEUCTBUS C LIEJIBIO
TUJIPOKCHUIA AIIOMUHUSA p | THAPOKCHIA ATFOMIHIA KoMmMmyHuKaTuBHbIE: CTPOUTH
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HUCCIIEJOBAHUE €T'0 CBOUCTB.

Koukpemuzuposamu
AIIEKTPOJINTUYECKOE
MOJIy4YE€HUE METAJUIOB Ha
IpUMepe NPOU3BOACTBA
ATIOMUHUS

Yemanasnusame
3aBHUCHUMOCTD 00Jj1acTel
MIPUMEHEHUS ATIFOMUHUS U
€ro CIIJIABOB OT CBOMCTB 3THX
BEIICCTB

Ilposooumsb pacyeTsl 1O
XUMHYECKHM (hopMyIiam u
YPaBHEHUSIM PEaKIUii,
MPOTEKAIOIIUX C YIaCTHEM
QTIOMHUHHUS M €r0 COSAMHEHUN

9/43-
44

Keiaxe3o u ero
COEIMHEHUS

OcoOenHoctu CTPOEHMUSI
aToMa xene3a. JKene3o B mpupoze.
Baxneitmume pynbl sxene3a. OKCUIBI
u  ruapokcuabl  xeneza(ll) wu
xeneza(lll). Comu xenesa(ll) wu
xeneza(lll). OOGHapyxeHHEe HOHOB
KaTHOHOB JKeJle3a B  PacTBOpE.
3HaueHue COeqMHEHH JKenesa.
JlaGopaTopHble ONBITHI 39.
[TonydyeHne THIPOKCHIOB Kene3a
W AUD)

40. KauecTBeHHbIE peEaKIUU Ha
KaTHOHBI XKelre3a

Xapaxmepuszosamu
roJiokeHue xenesa B [ICXD
1 OCOOEHHOCTH CTPOEHHUS €ro
aroma

Onucvlgams CTPOEHUE,
¢buznyecKkue 1 XUuMHUYECKHE
CBOMCTBA XKee3a,
MOJTBEPKIask UX
COOTBETCTBYIOILUMU
YPaBHEHUSAMHU PEaKIUi

ObvscHams HATMYHE IBYX
FEHETUYECKHX PSIOB
coenuHenuil xenesa Fe?'u
Fe¥*

Yemanasnusamo

peueBble  BBICKAa3blBaHUS B yCTHOMU
¢dopme, BeCTH AMANIOT U y4acTBOBATH B
JMCKYCCHHM JUI BBISBICHUS Pa3HbIX
TOYEK 3pPEHUS HA paccMaTpHBAEMYIO
nH(pOpMaIHIO, BBbIpaXaTh u
apryMEHTHPOBATh CBOIO TOUKY 3PEHHUS
JInuHOCTHBIE: dopmupoBanue
T0OPOCOBECTHOTO OTHOUICHUS K
YUYCHHIO M yMEHHS YIpPaBIsATh CBOEH
II03HABATEIbHON IS TEIBHOCTHIO
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3aBHCHUMOCTE 0OJacTeit
MIPUMEHEHUSI JKeJie3a U €ro
CIIJIAaBOB OT CBOMCTB dTHUX
BEIIIECTB

IIposooumw, Habooams u
ONUCHIBAMb XUMHUYECKUH
IKCIIEPUMEHT C
coOmonenuem npasui Th

IIposooums pacdeTsl 1o
XUMHYECKHM (hopMyiam u
YPaBHEHUSM PEaKIuii,
IPOTEKAIOIIUX C y4aCTUEM
JKeJIe3a U ero COeTMHEeHUH

10/45 | Koppo3sus Koppo3ust xumuyeckas u
ObvsicHAmMb TIOHATUE
METaJUIOB U 3IEKTPOXUMUYECKAsL. 3amura
CKOPPO3HUSI»
CTOCOOBI 3alIUTHl | METAJUIOB OT KOPPO3UH.
OT HEC. JdemoHcTpaumuu Konnexuus PagﬂuqambngquCKy}o u
HucTpykrax 1o «XHMMHYECKHE HMCTOYHUKH TOKa» | 3IIEKTPOXUMUUECKYIO
Tb pe3yJIbTaThl JUIMTEJILHOTO | KOPPO3HIO
JKCIIEpUMEHTA o W3Y4YEHUIO i
KOPPO3HH CTAIBHBIX W3IeIHil B | © PHOCHPUpOsantt
3aBUCUMOCTH oT yemopuit | HPHMEPAMH TIOHATHA
MPOIECCOB «KOPpO3UA», «KXUMUYECKAs
KOppO3us» ,
«AIEKTPOXUMHUYECKAs
KOppO3Usa»
Xapaxkmepuzoeams ciocoObl
3aIUTBl METAJIJIOB OT
KOpPpO3UH
11-12/ | Metasmisl B MerTainsl B IpUpoO/Ie: B CBOOOTHOM
N Knaccugpuyuposams GopMsl
46-47 | mpupoe. BUJIE U B BUJIE COCTUHEHU. 2z
N MPUPOIHBIX COETUHEHUN
ITonsTHe o ITonsTre o meraypruu. Yépuas u

MCTAJJIOB

IMo3naBarenbHble: UCTIOJIb30BATh
3HAKOBOE MOJIeJTUpOBaHUE,
OCYIIECTBIISTh CpaBHEHHE,
KJIacCU(UKALIUIO, CO3/1aBaTh
000011IeHHS, YCTaHABINBATh AHAJIOTHH,
JeNaTh  BBIBOJBI, CTPYKTYpUPOBAaTh
nHpopmanuio

PeryasituBHble: GopMyIupoBaTh IIeb
ypOKa U CTaBUTh 3a/1a4l, HEOOXOIUMBIE
JUISL €€ TOCTUKEHHUSI, TJITAHUPOBATh CBOIO
ACATCIIBHOCT W MNPOTHO3UPOBATHL €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHH
C MNpEaATOKCHHBIM AJITOPUTMOM,
CBEPSITh CBOU JICHCTBHUS C IENbIO

KoMMmyHuKaTHBHBIE: CTPOUTH
peueBble  BBICKA3bIBAaHUSI B  YCTHOM
dbopme, BecTH AMATIOT ¥ y4acCTBOBATh B
JTUCKYCCUM ISl BBISIBJICHHUS Pa3HBIX
TOUEK 3pEHUsT Ha paccMaTpUBaACMYIO
nH(popmManuio, BBIPAXAaTh u
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METaJLTypTHH [[BETHASI METAJLTYPT UL apryMEHTHUPOBATh CBOIO TOUKY 3PCHHS
[Mupomeramnyprus, Xapaxmepusosams obuwe JInuHocTHbBIE: dbopmupoBanue
THJIPOMETAJLTYpIHs, CTIOCOORI Oy HCHUS J0OPOCOBECTHOTO OTHOIICHHUS K
ANEeKTpoMeTauTyprusi. JloMeHHbIN METAJLIoB YUEHUI0O M yMEHHUS YIPaBISATh CBOEH
mponecc. Hepepa60TKa 4yyryHa B Ko;—mpemugupogamb CIOCOOBI [O3HABATEIbHOMN AEATEIbHOCTHIO
CTallb. DJEKTPOJIU3 PACILIABOB. MOJTyYCHHUST METAJJIOB
prUMepaMu ¥ YPaBHCHHUSIMH
peaxuii ¢ CoCTaBJICHUEM
AJIEKTPOHHOTO OaslaHca
13/48 | O6o6meHme Ypok-yrnpaxHeHue ¢ | [IpoBonuTh oneHky | [lo3naBaTe/bHbIE: HCIT0JI30BaTh
3HAHUW TI0 TEME | UCTIIOJIB30BAHUEM CaMOCTOSATEIHHON | COOCTBEHHBIX JOCTH)KCHHUU B | 3HAKOBOE MOJICTTMPOBAHUE,
«MeTamnsn» paboThI o BBITMIOJTHEHHUIO | YCBOCHUH TEMBbI OCYIIECTBISTh CpaBHEHHUE,
MIPOBEPOYHBIX TECTOB, 3amaHuii u | KoppektupoBarh CBOM 3HAHUS | KIACCHU(PUKAIIUIO, CO3/1aBaTh
yIpaxHeHH B COOTBETCTBHUHU c | 0000mIeHNs, yCTaHABINBATh AHAJIOTHH,
TUTAHUPYEMBIM Pe3yIbTaTOM JeNIaTh  BBIBOJBI,  CTPYKTYypHUPOBATH
[Tonyuats XUMHUYECKYIO | HHPOpMAIUIO

MH(OPMALIMIO U3 Pa3IUYHBIX
HCTOYHHUKOB

[IpencraBiste  wHGOpPMALIKIO
no temMe «Mertamisl» B BUJE
Ta0JIMIL, CXEM, OTIOPHBIX
KOHCIIEKTOB, B TOM YHCIIE U C
npumenenneM KT

PeryasituBHble: HOpMyIUpOBaTh II€TTh
ypoKa M CTaBUTh 33Jauu, HEOOXOAUMBIE
JUIsL €€ JOCTUKEHMUS], IJITaHUPOBATh CBOIO
JEATEIIBHOCTh M IIPOrHO3MPOBATh €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHUU
c IIPEI0KEHHBIM aJITOPUTMOM,
CBEPATH CBOU JECHCTBHUSA C LIETBIO
KommyHukaTuBHbIC: CTPOUTH
pedeBble  BBICKA3bIBaHUSI B  YCTHOM
¢dopme, BecTH AMAJOT M y4acTBOBAaTh B
JTUCKYCCUM JUISl BBISBICHMSI Pa3HbBIX
TOYEK 3pEHHs Ha pPacCMaTpPUBAEMYIO
nHpopmanuio, BBIPAXKATh u
apryMEHTHPOBATh CBOIO TOUKY 3PECHMUSI
JInyHOCTHBIE: dbopmupoBaHUE
J0OPOCOBECTHOTO OTHOIIECHHUS K
YUEHUI0O M YMEHHUS YIPaBISITh CBOEH
IT03HABATENIbHOMN AEATEIbHOCTHIO
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14/49

Kontposbnas padora Ne 3 mo Teme «MeTaiibiy

JlaboparopHblii npakTUKYM (7 4)

1/50 [TpakTrueckas CBoiicTBa KHCIOT, OCHOBaHUH, Ymemw obpamarscs ¢
pabota Ne 1 OKCHJIOB U COJIEH B CBETE TEOPUU 71a00pPaTOPHBIM
Pemenue ANEKTPOIIUTUYECKON JTUCCOLMAMN | 000OPYIOBaHUEM U
AKCIIEPUMEHTATIBbH | M MPEACTaBICHUN 00 HarpeBaTeIbHBIMU TIPUOOpaMuU
BIX 33]1a4 10 TEM€ | OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX | B COOTBETCTBUU C MPaBUIAMHU
«DIIEKTPOIIUTUYEC | PEAKIIUIX TEXHHUKHU 0€3011aCHOCTH
Kasi TUCCOLIUALIHA Habnrooams u onucvieams
NHcTpyKTax no CBOMCTBA JJIEKTPOJIUTOB
Th Dopmynuposams BIBOABI 110
Hcnons3oBanue pe3yJibTaTaM IMPOBEICHHOTO
uudpoBoi HKCIIEPUMEHTA
nabopaTopuu.
2/51 [IpakTuueckas ComnsiHast KUCIIOTa KaK CHIIbHBIH
Ymemw obpamarecs ¢
pabota Ne 2. NMEeKTPONIUT. TUITMYHBIC PeaAKITHH
. | mabopaTtopHbIM
Nzyuenue KHCIIOT, XapaKTepPHbIE ISl COTSTHOM
. . . obopynoBaHuEeM U
CBOWCTB COJITHOH | KUCJIOTBI: B3aMOJICHCTBHE C
HarpeBaTeIIbHBIMU
KHCIIOTHI MeTaJlJIlaMi, OCHOBHBIMU H

HNHcTpyKTax no
Tb

aM(pOTEPHBIMU OKCHJIAMH,
OCHOBaHUSIMU U aM(OTEPHBIMU
TUAPOKCHIAMH, COJISIMHU.

KauecTBennas pCaKnus Ha XJIOPUI-

HOH

npubopamMu B COOTBETCTBHUHM C
npasuwiamu Th

Habnrooams cBoiicTBa
ANEKTPOJIUTOB U
MPOUCXOSIINX C HUMHU
SIBJICHUM

Habnooams u onucvieamo
PEaKIu C y4acTueM
JJIEKTPOJIUTOB

Dopmynuposams BbIBOABI 110

Ilo3HaBaTeJbHBIE: CAMOCTOSITEIIHHO
MIPOBOJIUTH HAOJIOICHUS, UCTIONb30BaTh
3HaKOBO-CUMBOJIMUECKUE CPEIICTBA IS
PaCKpBITHS CYITHOCTH MTPOIIECCOB,
yCTaHABJIMBATh AHAJIOTHH,
(hopMyJIIpPOBATh BHIBOJIBI
PeryasiTHBHBIE: [NITAHUPOBATH CBOIO
JeSITeTBbHOCTD U TIPOTHO3UPOBATH €€
PE3yJbTaThI, BHITOIHATH 3aJaHUSI 11O
OTIpPENICIIECHHOMY aJTOPUTMY,
CpaBHUBATh PE3YJIbTATHI C 3TATIOHOM,
py HEOOXOTMMOCTH KOPPEKTHPOBATH
OLIMOKH , CAMOCTOSITEIIBHO 0(hOPMIIATH
OTYeT

KoMMyHHKaTHBHBIE: CTPOUTh
peueBbie BHICKa3bIBaHUS B YCTHOM U
nucbMeHHOU opme; paboTath B
TpyIIIe 715l TOCTHYKEHUS 1IeTTH; CTPOUTH
3¢ heKTHBHOE B3aUMOCHCTBHE C
YUUTEIIEM U OJTHOKJIACCHUKAMU

JIMYHOCTHBIE: ¢dopmupoBaHue
MI03HABATEIHHOTO UHTEpeca K
U3YYEHHIO  XUMUH, (OpPMHpPOBAHUE
YMEHMSI TPaMOTHOrO oOOpalleHus c

BEIIECTBAMH B OBITY M XUMHUYECKOU
naboparopuu
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pe3yJibTaTaM IIPOBEIECHHOTO
JKCIIEPUMEHTA

3/52

IIpakTrueckas
paborta Ne 3.
N3yuenue
CBOWCTB CEPHOM
KHMCIIOTBI
HNucTpykTax mno
Tb

CepHas KUCIIOTa KaK CUJIbHBIN
ANeKTpouT. TUNUYHbIe peakiuu
KHCJIOT, XapaKTEepHbIE AJIs
paz0aBIICHHON CEPHOM KUCIIOTHI.
B3alMO/ICICTBHE C METAJIJIaMH,
OCHOBHBIMH U aM(OTEPHBIMU
OKCH/IaMU, OCHOBaHUSIMU U
amM(bOTEepHBIMU THIPOKCHIAMH,
cossaimu. KauecTBenHas peakuus Ha
cynb(haT-uoH

Ymems obpamathcs ¢
1a60paTOPHBIM
000pyI0BaHUEM U
HarpeBaTeIbHBIMU
puOopaMu B COOTBETCTBUH C
npasuiiamu Th

Habnrooams cBoiicTBa
JICKTPOJIUTOB H
MPOUCXOASAIINX C HUMHU
SIBIICHUM

Habnrooams u
ONUCHIBAMbPEAKITHN C
Y4aCTHEM DJICKTPOJIUTOB

Dopmynuposams BHIBOABI TIO
pe3ysibTaTaM MpPOBEIEHHOTO
AKCIIEPUMEHTA

Ilo3HaBaTeabHbIE: CAMOCTOSATEIBHO
IPOBOJIUTH HAOJIOEHNU S, UCIIOIb30BaTh
3HAKOBO-CUMBOJINYECKUE CPEACTBA [T
PaCKpBITUS CYLIHOCTH IIPOLIECCOB,
yCTaHaBJIMBaTh aHAJIOTUH,
(opMyIMpPOBATH BBIBOABI
PeryasiTHBHBIE:[IIITAHUPOBATh CBOIO
JeSITeNbHOCTD U IIPOTHO3UPOBATH €€
Pe3yJIbTaThl, BBIIOIHATH 3aJaHUSI 110
OIIpeJIeJIEHHOMY aJIrOPUTMY,
CpPaBHMBATh PE3YJIbTATHI C ITAJIOHOM,
IpU HEOOXOIMMOCTH KOPPEKTHUPOBATh
OLIMOKHU , CAMOCTOSATEIBHO OPOPMIISIT
OTYeT

KoMMYHUKaTHBHBIE: CTPOUTH
pEUEBbIE BBICKA3bIBAHUS B YCTHOM U
MMCbMEHHOU (popme; paboTaTh B
IpymIe JUist JOCTHKEHUS 1IENIN; CTPOUTh
3¢ pexTUBHOE B3aUMOCICTBUE C
YUUTENNEM U OJTHOKJIACCHUKaMH

JInuHOCTHBIE: dbopMupoBaHue
II03HaBaTEJILHOTO UHTEpEeca K
W3Y4EHHIO  XUMUH, (OpMHUpOBaHHE

YMEHHUS TpaMOTHOro oOpalleHus ¢
BEIIECTBAMH B OBITY M XHUMHYECKOU
nabopaTopuu
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4/53

IIpaxTrueckas
paborta Ne 4.,
ITonyyenue
aMMUaka "
U3Y4YEHHE €ro
CBONCTB

HNHcTpyKTax 1no
Tb

[Tony4yenue, cobupanue u

paciio3HaBaHMC aMMHAKa. I/I3yquI/Ie
PacCTBOPUMOCTH aMMHUaAKa B BOJIC U
XapaKTCPHUCTHKAa OCHOBHBIX CBOICTB
ruapara aMMuakKa. KauectBeHHas

pC€aKlug Ha KaATUOH aMMOHU

Ilonyuams, cobupamyo u
PpAcnosHasams AMMHAK

Ymemw obpammarscs ¢
1a00pPaTOPHBIM
obopyIoBaHUEM U
HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBHUH C

Hcnons3zoBanue npasunamu Th

nudposoit

TAGOpATOpHIL. Ha6m00amzz U OnucvHIBamb»
XUMHYECKHH SKCIEPUMEHT
Dopmynuposamsv BBIBOABI 110
pe3ynbTaTam MpOBEICHHOTO
AKCIIEPUMEHTA
CompyoHnuuams B Tpoliecce
y4eOHOT0 B3aUMOCHCTBUSA
npu paboTe B rpynmnax

5/54 | IlpakTuueckas [Tony4yenune, cobupanue u
pabota Ne 5. pacrio3HaBaHMe YTJIEKUCIIOTo Tasa. Honyuame, cobupamo u .
[Tonyuyenue N3yuenune pacTBOpUMOCTH pacnosnasamo yriaekuciibm

YIJIEKHUCIIOTO ra3a
Y U3y4YEHUE €Tro
CBONCTB
HNHcTpyKTax no
Tb
Hcnons3zoBanue
U poBoi
nabopaTopuH.

YIJIEKUCIIOTO ra3a B BOJE U
XapaKTEPUCTUKA KACIOTHBIX
CBOWCTB yTrOJIBHOW KUCIIOTBI.
KauectBennas peakuus Ha

KapOOHAT- U T'MJIPOKapOOHAT-MOHBI

ras

Ymemw obpammarecs ¢
1a00paTOPHBIM
00opyI0BaHUEM U
HarpeBaTebHbIMU
puOopaMu B COOTBETCTBHUH C
npasuwiamu Th

Habnooams u onucvieamo
XUMHYECKUN IKCIIEPUMEHT

Dopmynuposams BHIBOABI TIO
pe3ynbTaTaM IpOBEIEHHOIO

Ilo3HaBaTedbHbIE: CAMOCTOSTEIHHO
IPOBONTH HAOJIIOICHNS, ICIIOIH30BATh
3HAKOBO-CUMBOJIMUECKUE CPENICTBA [T
PaCKpBITHS CYIIIHOCTH IIPOIIECCOB,
yCTaHaBJIMBATh AHAJIOTHH,
(bOopMyIHUpPOBATH BBHIBOIBI
PeryasiTUBHbBIE: NTAHUPOBATH CBOIO
JEeATEILHOCTD U IPOrHO3UPOBATH €€
Pe3yabTAThI, BBIOJIHATH 331aHUS 110
OIIPEICTICHHOMY aJITOPUTMY,
CpaBHUBATH PE3YJIbTATHI C 3TATOHOM,
IpY HEOOXOIMMOCTH KOPPEKTUPOBATh
OLIMOKH , CAMOCTOSITETIHHO 0(hOPMIIATH
OT4YeT

KoMMyHHKaTHBHBIE: CTPOUTH
pedeBbIe BBICKA3bIBAHUS B YCTHOM U
nUCbMEHHOU (opme; paboTats B
rpymIe s TOCTHKSHHUS 1IeIH; CTPOUTD
3¢ (heKTHBHOE B3aUMOJICHCTBHE C
YUYHUTENIEM U OJJHOKIACCHUKAMHU

JInuHOCTHBIE: dbopMupoBanue
II03HaBaTEJILHOTO UHTEpEca K
W3Y4YEHHIO  XUMUH, (HOpMHUpOBaHUE

YMEHHUS TpaMOTHOro oOpalleHus ¢
BEIIECTBAMH B OBITY W XUMHUYECKOU
nabopaTopuu

57




IKCIIEPUMEHTA

Compyonuuamp B iporiecce
y4eOHOT0 B3aMO/ICHCTBUS
npu paboTe B rpymmax

6/55 | IlpakTHyeckas [TonyueHune xecTKON BOIbI
. THonyuamo, cobupamo u
pabota Ne 6. B3aUMOJICHICTBUEM YIJIEKUCIIOTO .
s PAcno3Hasamsv YriaeKUCIbli
KecTkocTh BOJBI | ra3a U U3BECTKOBOW BOBI.
o ras
U CIIOCOOBI e YcrpaHeHne BpeMEHHOH KeCTKOCTH
YCTpaHEHUS BOJIbI KUIITYEHUEM U JI00ABIEHUEM | Vuemb 00pamaThes ¢
HNHcTpykTax no COJIbl. Y CTpaHEHHE MMOCTOSTHHOMN 71a60paTOPHBIM
Tb ’KECTKOCTH BOJIbI 100aBICHHEM 000pyJOBaHUEM H
coapl. McipiTaHue )KeCTKON BOJBI HarpeBaTeIbHbIMU
pacTBOpOM MbLIa puOopaMu B COOTBETCTBUH C
npasuiiamu Th
Habniooamws u onucvlieamo
XUMUYECKUN IKCIIEPUMEHT
Dopmynuposams BHIBOABI 11O
pe3yJibTaTaM MPOBEJIEHHOTO
JKCIEPUMEHTA
Compyonuuams B TIpoIiecce
y4eOHOT0 B3aMMOAEHCTBUS
npu paboTe B rpynnax
7/56 | IpakTuyeckas Pemenne
DKCIEPUMEHTATIBHOUCCAE008
paborta Ne 7. OKCIEPUMEHTAIHBIX ~ 3a7a4  Ha .
amb CBOMCTBA METAJUIOB U UX
Pemenue pacrmo3HaBaHME€ W TOJY4YECHHE .
. COEIMHEHUH, pelaTh
SKCIIEPUMEHTAJIbH | METAJUIOB U UX COEIMHEHUI
AKCIIEPUMEHTAJIbHBIE 3a]]aun
BIX 33Ja4 10 TEME
1o Teme «MeTayib»
«MertamisDy

HNHcTpyKTax 1no
Tb

Ymemw obpamatscs ¢
71a00pPaTOPHBIM
00opynoBaHrEM U

Ilo3HaBaTeabHbIEe: CAMOCTOSTEIHHO
IPOBONTH HAOJIIOICHNS, ICTIOIb30BATh
3HAKOBO-CUMBOJIMUECKUE CPENICTBA [T
PaCKpBITHS CYIIIHOCTH ITPOIIECCOB,
yCTaHaBJIMBATh AHAJIOTHH,
(OopMyIUpPOBATH BBHIBOIBI
PeryasiTUBHbBIE: INTAHKPOBATH CBOIO
JEATEILHOCTh U IIPOrHO3UPOBATH €€
PE3yIbTATHI, BHIOJIHATH 3a1aHUS 110
OIPEICTICHHOMY aJITOPUTMY,
CpaBHUBATH PE3YJIbTATHI C ITATOHOM,
IIpY HEOOXOIMMOCTH KOPPEKTUPOBATh
OLIMOKH , CAMOCTOSITETIHHO 0(hOPMIIATH
OTYeT

KoMMYHHKAaTHBHBIE: CTPOUTH
peueBbIe BHICKa3bIBaHUS B YCTHOM U
nucbMeHHOU (opme; paboTaTh B
TpyIIIe 715l TOCTHYKEHUS 1IeTTH; CTPOUTH
3¢ heKTHBHOE B3aUMOCHCTBHE C
YUUTEIIEM U OJTHOKJIACCHUKAMHU
JImuHoCTHBIE: GOpMHUpPOBAHUE
MO3HABATEIHHOTO HHTEpPECca K
U3YYEHHIO XUMHH, GOPMHUPOBAHUE
YMEHHUsSI TPAMOTHOTO 0OpaIeHus ¢
BEILIECTBAMHU B OBITY M XUMHUECKON
naboparopuu
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HarpeBaTelIbHbIMU
npuOopaMu B COOTBETCTBHUH C
npaswiamu Th

Habnrooams u onucvieamo
CBOMCTBA METAJLIOB U UX
COeIUHEHUN

Dopmynuposams BHIBOABI TIO
pe3yJibTaTaM IPOBEIEHHOTO
HKCIIEPUMEHTA

Compyonuuams B TIporiecce
y4eOHOTO B3aMMOICHCTBUS
npu paboTe B rpymmax

XuMus M OKpy:xkaomas cpeaa (2 4)

1/57

XUMHUYECKUN
COCTAaB IIJIAHETHI
3emMirst

Crpoenue 3emnu:  sapo,
MaHTHs, 3eMHas  Kopa, ux
XUMHYECKHid coctaB. Jlutocdepa u
€€ XUMUYECKHUM cocTaB. MuUHepasbl.
Pynpr. Ocanounble ITOPOJBL.
ITone3nsle HCKOIIaEMBbIE.
XUMHUYECKUN CcOCTaB TUApochepsl.
XuMUYecKkuit coctaB aTMOC(hephl.
Jdemonctpanun BuneodparmeHTsl
n cinaingsl «CtpoeHue 3emin U €€
XuMHuecknii coctasy. " Kommexkmus

MUHEPAJIOB U TOPHBIX
nopoa.Komreknus «Pynpl
METAJIJIOBY.

JlabopaTopHbIii OINBIT 4].

W3yuenue rpaHuTa

Humeepuposams cBEACHHUS
1o ¢pu3HYecKoi reorpaduu B
3HAHUS O XUMHYECKOU
OpTraHU3aINH IIAHETHI

Xapaxkmepuzosams
XUMHUYECKHH COCTaB
Fe0IOTHYECKUX 000I0UEK
Semnn

Paznuuams Munepansl u
TOPHBIE TIOPOABI

PeryasiTuBHbIe

@opMynHpoOBaATH LIENb YPOKA U CTABUTh
3aJ]a4n, HCOOXOAUMEIC JIJI €€
JIOCTHKEHM S, TUTAHUPOBATh CBOIO
JIEATEIIbHOCTh U TPOTHO3UPOBATH €€
pe3yJIbTaThl

Ilo3HaBaTebHbIE

CTpouTh JIOTHYECKUE PACCYKACHUS,
yCTaHaBJIUBATh MPUUUHHO-
CIICICTBCHHBIC CBSI3H, IOHUMATh,
CTPYKTYPUPOBATh U HHTEPIIPETUPOBATH
uH(bOpPMAIIUIO, IPEICTABICHHYIO B
CXEMaTHYHOM BHUJE
KoMMYHHMKATHBHBIE

CtpouTth peueBbie BHICKA3bIBAHUS B
YCTHOHM M MUCbMEHHOH (opme,
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2/58 Oxpana Ucrounuku XUMUYECKOTO apryMEHTHUPOBaTh CBOIO TOUKY 3PEHHUS
OKpY’KaroIeu 3arpsA3HEHUS] OKPYKAKOIIEH Cpensl. Xapaxmepusosams JINYHOCTHBIE
cpelsl OT I'mobanbpHBIC OKOJOTHYECKHE | o O A HHKH XHMITHCCKOTO | DopMUPOBaHKE MTO3HABATEIBHOIO
XUMHUYECKOTO po0IeMbl yenoBeuecTsa: | o PASHCHHIA OKPYRatoten MHTEpeca K U3YyUEHUIO0 XUMUH,
3arps3HEHUs MapHUKOBBIA 3()PEKT, KUCIOTHBIC Cpesibt MOTHBALHS yYaIlUXCS HA TOJIyYEHUE
O], 030HOBBIE IBIPBL. | Onucvigams HOBBIX 3HAHUI
Mex1yHapoIHOE COTPYIHHYECTBO B | r1100aIbHBIEIKOIOTHUECKHE
007acTd  OXpaHbl  OKPYXKaroWEH | npoOJIeMbl, CBA3aHHBIE C
Cpebl oT XUMHUYECKOTO | XUMHUYECKUM 3arpsi3HEHUEM
3arps3HEHUs. «3enEHast XUMUS».
JemoncTpanun. BuneodparmeHTsl Tpeonazams
" cJanabl «'nmobanpHEIE HyTHMVHHHMmaHHH
SKONOLHUCCKIIE HpOGIEMBI BO3JIEUCTBUS XUMUYECKOTO
YEJI0BEUECTBAY. 3arpASHCHUA Ha
JlabopaTopHbIii ONBIT 42, | OKPYHKAIOLLYIO Cpely
N3ydenne MapKUpPOBOK DPA3IUYHBIX | [Ipueooums IpUMEPHI
BUJI0B IMPOMBIIIJICHHBIX u MEXIYHAPOIHOI'O
IIpOAOBOJIbCTBCHHBIX TOBAPOB COTPYAHHUYECTBA B o0J1acTu
OXPaHbI OKPYKAIOIIEH CPEABI
O0o0menne 3HaHUH 110 XMMHH 32 Kypc OCHOBHOM mIK0JBIL IToaroroBka k OCHOBHOMY rocy1apcTBeHHOMY JK3aMeHy (6 1)
1/59 | BemiectBa CrpoeHnne aToMa B | IIpeocmasname unpopmaruio | Ilo3HaBaTeAbHbIE: HCIIOIB30BaTh
COOTBETCTBUM €  ToJIoeHueM | o teme «I13 u 3HAKOBO-CUMBOJINYECKHUE CPEICTBA,
XUMHYECKOTO JJIEeMEHTa B | [ICX3 .M. Mennenecna B OCYIIECTBISATh HAOMIOIEHUS, 1eTaTh
[Tepuonnueckoi CHUCTEME. | CBETE TEOPUU CTPOCHUS BBIBOJIbI, OCYIIIECTBIISATh

CTpOGHI/Ie BCIICCTBA: XHUMHNUYCCKaAsA
CBA3b U KPUCTATIJIIMYCCKUC pGHIéTKI/I.

3aBUCHUMOCTh CBOWCTB
00pa3oBaHHBIX aJIeMEHTaMHU
MPOCTBIX  BEHIECTB  (METaJJIOB,

HEMETaJNIOB, OJaropoJHbIX Ta30B)
OT TOJIOKEHHSI  JJIEMEHTOB B
[lepnonnueckon CUCTEME.

aToMa» B BHJE TaOJIMI], CXEM,
ONOPHBIX KOHCIIEKTOB, B TOM
YUCJIE C TPUMEHEHUEM CPEJICTB
HUKT

Buvinoausms TecTOBBIC 3a0aHUS
110 TEME

Ilpeocmasname nHOPMALIHIO
1o TeMe «Buabl XMMHUYeCcKOM

KJIaccu(pUKaLUIo, UHTEPIPETUPOBATD
nH(}OpMaIINIO, IPEICTABICHHYIO B BUJIE
PHCYHKOB U CXEM

PeryJsiTHBHBIE: [ITAHUPOBATH CBOIO
JEATENBHOCTD U IIPOrHO3UPOBATh €€
PE3yJIbTaThl, BBITIOIHATH 3aJaHUSI 110
OIIPEACIEHHOMY aJITOPUTMY,
CpaBHMBATh PE3YJIbTATHI C ITAJIOHOM,
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Tunonorus HEOPraHUYECKUX
BEIIECTB, JEJIICHUE MX Ha KJIACChl U
rpynusl. [Ipencrasureny.

CBSI3U U TUIIBI
KPUCTAJTIMYECKUX PELIETOK.
B3auMocCBsA3b CTPOEHHUS U
CBOICTB BEILIECTB» B BUJIE
Ta0IMI], CXEM, OTIOPHBIX
KOHCIIEKTOB, B TOM YHUCIIE C
npuMenenueM cpeacts KT

2/60

XUMHYECKHUE
peakuuu

[Ipusnaku H YCIIOBHS
MPOTEKAHUS XWMHUUYECKUX PEaKIuil.
Tunonoruss XUMHUYECKUX PEAKIUN
1o pa3InYHBIM OCHOBAHHMSIM.
Peakmun HOHHOT'O obMeHa.
OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
peaKkIuu.

Ilpeocmasnsams UHGOPMALTUIO
no teme «Kiaccudukanus
XUMHUYECKUX PEAKLIUM 110
Pa3IMYHBIM MPU3HAKAMY B
BU/JIE TaOJIHII, CXEM, OTIOPHBIX
KOHCIIEKTOB, B TOM UHUCIIE C
npumeHenuem cpencts MKT

Xapaxkmepuzoeambw
OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIbHBIE
peaKIfy, OKUCIUTETh U
BOCCTAaHOBUTEb

3anucvieamsv ypaBHEHUS
OKHCIIUTENBHO-
BOCCTAaHOBUTEIbHBIX
peaKuuii ¢ IOMOILBIO
METO/1a 3JIEKTPOHHOTO
OamaHca

IpU HEOOXOIUMOCTH KOPPEKTUPOBATh
OLIMOKH CaMOCTOSITENIbHO
KoMMyHHKaTHBHbIE: CTPOUTH
peueBble BbICKa3bIBaHUS B YCTHOM U
MUCHMEHHOM (hopMme; paboTaTh B
rpymie Ay JOCTHKEHUS LeH;
BBIPA)XaTh M apTyMEHTHPOBATH CBOIO
TOUKY 3pEHHUSI

JInyHocTHBIEe: (HOPMHUPOBAHUE E€TUHON
€CTECTBEHHO-HAy4YHOW KapTHHBI MUDA,
NOHUMaHHE 3HAYMMOCTH E€CTECTBEHHO-
HaY4YHbIX  3HAaHUN Ul pelieHus
NPaKTUYECKUX 3anad, (OpMHUpPOBAHUE
YMEHHUS TpaMOTHOro oOpalleHus ¢
BEIIECTBAMH B OBITY M XHMHUYECKOH
nabopaTopuu
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3/61

OcHOBBI
HEOpPraHW4YeCKOoi
XUMHAH

XUMHYECKUE CBOMCTBA IIPOCTHIX

BEIIECTB. XapakTepHble
XUMHYECKHUE CBOMCTBA
COJICOOPa3yIOIINX OKCH/IOB,

THIPOKCUIOB (OCHOBAHUMN, KHCIIOT H
aM(pOTEPHBIX THAPOKCHUIOB), COJICH.

Xapaxmepuzoseams o0IIHE ,
OCOOCHHBIC U
WHIWBHIyaJIbHBIC CBOWCTBA
KHCJIOT, COJICH M OCHOBaHUI
B cBete TOJI

Apeymenmuposams
BO3MOXXHOCTh TIPOTCKAHUS
XUMHUYECKHX PEeaKIHii B
pacTBOpax EKTPOIUTOB
UCXOJIS U3 YCIOBUHN

Knaccugpuyuposams
HEOPraHUYECKHE BEIIECTBA
10 COCTaBY U CBOMCTBaM

IIpugooums npuMepsl
IIPEACTABUTENECH
KOHKPETHBIX KJIACCOB U
rpYII HEOPTaHUYECKUX
BEIIIECTB

4- O06001eHre U cucTeMaTu3alus 3HaHUH, OJyYeHHBIX B Kypce xuMuu 8-9 kinacca. KontponbHas padota Ne 4
5/62-

63

6/64 | AHanu3 BBITOJHEHUS] KOHTPOJILHON paOOTHI.

65 XUMUK -aHATUTHK

66-68 | [loBTOpEeHHE M3y4EeHHOT0 MaTepuaia 3a Kypc 8-9 kiacca
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