[MnaHnpoBaHue No XMMmnn Ans 9 knacca, 6a30BbIN YPOBEHDb

TeMaTuyeckoe naaHMpoBaHKUe no npeamety «XuMua» ansa 9 Knacca Ha 6a30Bblil ypoBHE paccumTaHo Ha 68 yacos. CoXxpaHeHb!
BCE TEMbI, Yacbl, COAEPIKAHNE, IKCMEPUMEHTbI U BUAbI AEATEIbHOCTU.

Kak yntatb nnaH

Mocne cBOAKM Kaxdas TemMa NpUBeeHa B UCXOLHOM NOC/IeA0BaTENIbHOCTU: 06BbEM, COAEPIKAHME U OCHOBHbIE BUADbI
nesTeNbHOCTU. KaneHaapHble AaThl He 06aBEHbI, MOCKOJIbKY UCTOYHMK 334aET TEMATUYECKYHO CETKY.

PacnpepneneHue yacos

Paspen Yacbl
BelecTtBo U XMMHUYECKUE peakuum 17
Hemetannbl u nx coeguHeHuns 25
MeTtannbl n ux coegUHEHUA 20
XuMus 1 oKpyrKaroLas cpeaa 6
Bcero 68

TemMmaTunyeckoe njaaHMpoBaHue

BeliecTBO U XMMUYECKHNE peaKLuuun

1.1. NMoBTOpeHue U yray6ieHne 3HaHUIN OCHOBHbIX pa3fesioB Kypca 8 knacca

O6BEM: 5 4.

CopeprkaHue. [eproanyeckunii 3akoH. Meproamyeckas cucteMa xummdeckux anemenToB [.1. MeHaeneesa. CTpoeHMe aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHMM CBOMCTB XMMUYECKUX 3/IEMEHTOB MEPBbIX TPEX NMEPUOLOB, KaNns, KaibLMa U UX COEAUHEHUI B
COOTBETCTBUM C MOJIOXKEHNEM 3/IEMEHTOB B [leprnoanyeckon cucteMe 1 CTpoeHneM ux atoMoB. CTpoeHme BeLLLeCcTBa: BUAbI
XMMUYECKOM CBSA3U. TUMbI KPUCTANIIMYECKUX PELLETOK, 3aBMCUMOCTbL CBOMCTB BELLLECTBA OT TUMA KPUCTaNIMYECKOM PeLLETKU U
BMA XMMUYECKOM cBA3U. Knaccupukaums n HoMeHKNaTypa HeopraHMYeCcKMxX BeLLLeCTB. XMMUYECKMe CBOMCTBA BELLLECTB,
OTHOCALLMXCS K Pa3/IMYHbIM KNacCaM HeOpraHUYeCKUX COEANHEHUIN, TEHETUYECKAs CBA3b HEOPraHMYECKMX BELLLECTB.
XMMUYECKMI IKCNEPUMEHT: [JEMOHCTPaLMN: O3HAKOMIEHWNE C MOAENSIMU KPUCTANJIMYECKUX PELLETOK HEOPraHMYECKMX BELLECTB
- MeTa/INIoB U HeMeTa/N0B (rpaduTa 1 aMasa), CI0XKHbIX BELLECTB (x10pMuaa HaTpus)

OCHOBHble BUAbl AeATE/IbHOCTU.

®  XapaKTepu3oBaTb XMMUYECKUE 3/IEMEHTbI MEPBbIX TPEX MEPUOAOB, KaJIMS U KabLMs MO UX MOJIOXKEHUIO B
MNMepuogunyeckon cucteme [.

e U

* MeHaeneesa.

°*  KnaccndmumpoBaTb M HasblBaTb HEOPraHNYECKME BELLECTBA M3YHYEHHbIX K1ACCOB.

e OnucbiBaTb 06LLME XMMUUYECKNE CBOMCTBA BELLECTB Pa3/IMYHbIX KNacCoB, NOATBEPXKAATb CBOMCTBA NpUMepamMm
MOJIEKYIAPHBIX YPABHEHUIM XMMUYECKUX PeaKL M.

e OnpenensTtb BUA, XMMUYECKOM CBS3U M TUM KPUCTANIMHECKOM PELLIETKU BeLecTBa.

® [IporHo3MpoBaTb CBONCTBA BELLECTB B 32aBUCMMOCTM OT UX CTPOEHMSI.

e  BbicTpamBaTb pasBepPHYTble MUCbMEHHbIE U YCTHbIE OTBETHI C OMOPOM Ha MHPOPMaLMIO U3 y4ebHUKaA U
CNpaBOYHbIX MaTEPUAIOB, TPAMOTHO MCMOJIb30BaTh M3YYEHHbIN MOHATUMHBIM annapaT Kypca XMMum

1.2. OCHOBHbl€ 3aKOHOMEPHOCTU XUMUUYECKUX peaKLUM

O6BEM: 4y,
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CopeprkaHue. KnaccuduKkaums XMMUYECKMUX peakLmil Mo pas/iMiyHbiM MpusHaKam (Mo YMcy 1 cocTaBy Y4acTBYHOLLMX B peakLum
BELLLECTB, MO TEMJI0BOMY 3bPEKTY, N0 USMEHEHUNIO CTEMEHEIN OKUC/IEHUS XUMUYECKMX 3/IEMEHTOB, N0 06PaTUMOCTH, MO YHaCTUIO
KaTannM3atopa). IK30-M 3HA0TEPMMUYECKME PeaKLUU, TEPMOXUMUYECKME YPaBHEHUS. MTOHATME O CKOPOCTM XMMUYECKOI
peakuuu. MoHaTre 06 06paTUMbIX U HEOBPATUMBIX XMMUYECKUX peakUMsX. MOHATUE O TOMOTEHHbIX U FreTEPOreHHbIX PeaKLmsX.
MoHsATUE 0 KaTanuse. MoHATME 0 XMMUYECKOM paBHOBecUn. DaKTopbI, BIMSAIOLLIME Ha CKOPOCTb XMMMYECKOW peakLmn 1
NOJIOXKEHNE XMMUYECKOTO paBHOBeCUS. OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeaKLMU, S/IEKTPOHHbIN 6aNaHC OKUCIUTE/IbHO-
BOCCTAHOBUTE/IbHOM peakummn. CocTaBieHEe YPaBHEHNI OKMCAUTEIbHO-BOCCTAaHOBUTE IbHbIX PEAKLMIA C UCMOJIb30BAaHUEM
METO/la 3/IEKTPOHHOro 6anaHca. XMMMYECKUIA SKCNEPUMEHT: [leMOHCTpaumm: MiccnenoBaHue 3aBUCMMOCTM CKOPOCTH
XMMMUYECKOWN peaKLmn OT BO3AENCTBUS Pa3IMYHbIX GaKTOpoB. OnbITbl, UANKOCTPUPYIOLLME NPUMEPbI OKUCIUTESIbHO-
BOCCTAHOBUTEJIbHBIX PeakLuii (ropeHne, peakumm pasaoXKeHus, coenHeHns). BbluMCaeHUs: KOAMYECTBa BelecTBa, 06bEMa U
MacChl peareHToB UM NPOAYKTOB MO YPaBHEHUAM XMMUYECKMX peaKLmit

OcCHOBHbIE BUAbI AeATEe/IbHOCTU.

®  PacKpbiBaTb CMbICA M3y4aeMbIX MOHATUIN U NPUMEHSATb 3TU NMOHATUS NPU ONMMCAaHMKN CBOMCTB BELLECTB U UX
npeBpaLLeHnit.

e  KnaccnduumpoBaTb XMMUYECKME PEAKLMM MO Pa3/INYHbBIM NPU3HAKaM.

®  YcTaHaBAMBATb 3aBUCUMOCTb CKOPOCTM XMMUYECKOM peaKkLMm OT PasInyHbIX GaKTOpPOB.

e [IporHo3mpoBaTb BO3MOXXHOCTU MPOTEKAHNS XMMUYECKUX MPEBPALLLEHUI B PA3/INYHbIX YCIOBUSX.

e Onpenendartb OKUCAUTENb U BOCCTaHOBMTE b B OBP.

e COCTaB/IATb 3NEKTPOHHbIM 6aslaHC peakuuu.

® [Ipon3BOAUTb BbIYUCAEHMS MO XUMUYECKUM YPABHEHUSIM.

®  YyacTBOBaTb B COBMECTHOM paboTe B nape nau rpynne.

®  BbicTpanBaTb pa3BepHYTblE MMCbMEHHbIE N YCTHbIE OTBETbI C OMOPOMN Ha MHPOPMaLUIO U3 yYebHMKA U
CNpaBOYHbIX MaTepPKUasioB, FPAaMOTHO MCMOJIb30BaTb M3YYEHHbIN MOHATUMHBIM annapaT Kypca XMMnm

1.3. dneKkTponuTUYECKaa auccoumaumsa. XMMUYecKue peakumm B pactBopax

O6bEM: 8 y.

CopepkaHue. Teopus 31eKTPOSIMTUYECKON AnCCcoLMaLUU. DNEKTPOAUTLI U HEINEKTPOANTBI. KaTMOHbI, aHWMOHbI. MeXxaHnU3M
AMCCcoLMaLLMM BELLLECTB C Pa3/IMYHbIMU BUAAMU XUMMYECKOM cBsA3M. CTeneHb anccoumaumnmn. CUbHbIe U C1abble 31EKTPOANTDI.
PeakuyMm MOHHOIro 06MeHa. Yc10BMS NPOTEKAHUS peaKLMii MOHHOro 06MeHa, MOJIHbIE U COKPALLLEHHbIE MOHHbIE YPaBHEHMS
peakumit. CBOMCTBA KMCNOT, OCHOBAHUI U CONIEN B CBETE NPEACTaBNEHNIN 06 SINEKTPOANTUYECKOM AMCCoUMALLMN. KayeCTBEHHbIe
peaKkuum Ha MOHbI. [ToHATUE O raponnse conen. XUMUYEeCKUn aKCcnepuMeHnT: [leMoHcTpaumn: iccnegoBaHne
3/1EKTPONPOBOAHOCTM PaCcTBOPOB BELLECTB, NPOLECCca AMCCOLMALIUM KUCIOT, LiLesloYeit 1 conelt (BO3SMOXHO MCNOb30BaHUE
BUAEeOMaTepuasnos). OnbITbl, UAIOCTPUPYHOLLME NMPU3HAKM MPOTEKAHUS peaKLMili MIOHHOTro obMeHa (o6pa3oBaHue ocaika,
BblJe/ieHue rasa, ob6pasoBaHmMe BoAbl). PacnosHaBaHMe HEOPraHMYECKUX BELLECTB C MOMOLLbH KaYeCTBEHHbIX PeakLmii Ha
NOHbI. JTaBOpaTOPHbIN OMbIT: M3ydeHne NpUsHaKoB NPOTeKaHUs peakLmmn MOHHOro o6MeHa B pacTBOpax 3/1eKTPOJIMTOB (C
06pasoBaHMEM 0CaflKa, Bblae/NeHneM rasa, ob6pasoBaHmem Bofbl). MpakTuyeckas paboTa: N2 1. PelleHune sKcnepuMeHTanbHbIX
3a4a4 no Teme. BblumMcneHns: No ypaBHEHUAM XMMUYECKUX PeaKLUi

OCHOBHblE BUAbl AeATENbHOCTU.

®  PackpblBaTb CMbIC/1 U3yYaeMbIX MOHATUI, a TAKXKE CMbIC/1 TEOPUM INEKTPOJIMTUYECKON AUCCOLMALLUN.

e O6GDBACHATb MPUYMHbBI 3IEKTPONPOBOAHOCTIN BOAHbIX PaCTBOPOB BELLECTB, Pa3/inyaTh C/1abble U CU/IbHbIE
3NIEKTPOSNTI.

e CocCTaB/iATb YPaBHEHUS ANCCOLMALAM KUCIOT, LLLEJIOYEN U CONEN, MOJIHbIE M COKPALLLEHHbIE MOHHbIE YPAaBHEHUS
XUMUYECKUX peaKLMI MOHHOro 06MeHa, KpaTKMe MOHHbIE YpaBHEHUS NPOCTbIX peakuui rnaposinsa Conen.

e  XapaKTepu3oBaTb 0OLLME XMMMYECKME CBOMCTBA BELLLECTB Pa3/IMYHbIX KJ1aCCOB HAa OCHOBE TEOPUM
3/IEKTPONIUTUYECKOM AMCCoLMaLMn; MOATBEPXKAATb CBOMCTBA NPUMEPAMU MOJIEKYJISIPHBIX U MOHHbIX
YPaBHEHUIN XUMUYECKUX peaKLMN.

e  PeluaTb 3KCNEPUMEHTaJIbHbIE 3a4a4M MO TEMeE.

e [1naHMpPOBaTb M OCYLLECTBAATb HA MPAKTUKE XMMUYECKNE IKCMEPUMEHTbI, MPOBOAUTb HAabtOAeHUS, AenaTb
BbIBObl MO pe3yJibTaTaM 3KCNePUMEHTa Npu NpoBeAeHNN 1abopaTOPHbIX OMbITOB M NPaKTUYECKMX paborT.

e CnepoBatb NpaBuaam 6esonacHoi paboTbl B 1abopaTtopmm Npu UCNOIb30BaHUM XMMUYECKOM MOCYAbl U
obopynoBaHus.

® [1poBOAUTb BbIYMCAEHUS MO XMMUYECKMM YPaBHEHUSM.

®  YyacTBOBaTb B COBMECTHOM paboTe B nape Uau rpynne.

e  BbiCcTpanBaTb pasBePHYTblE MUCbMEHHbIE U YCTHbIE OTBETHI C OMOPOI Ha MHPOPMaLMIO U3 yHEBHUKA U APYrUX
NCTOYHMKOB MHbOPMaLMK, B TOM Yncie MHTepHeTa
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HeMeTtansnbl U nx coeguHeHUA

2.1. O6w,asn xapaKTepucTuKa XuMmmyecknx asiemeHToB VIIA-rpynnbl. FasoreHbl

O6BEM: 4y,

CopeprkaHue. O6LLLas XapaKTEPUCTUKA rasioreHoB. OCOBEHHOCTU CTPOEHMS aTOMOB, XapaKTePHbIE CTEMNEHW OKUCAEHNS.
CTpoeHue 1 Gpr3nYeCcKme CBOMCTBA NPOCTbIX BELLECTB — raJloreHoB. XMMUYECKME CBOMCTBA Ha NpUMepe xJopa (B3aumMoaeincTene
C MeTa/llaMK, HeMEeTalaMu, LilesiodaMu). Xnoposoaopos,. CosisiHasi KUCI0Ta, XMMUYECKME CBOMCTBA, NOJTyYeEHME, MPUMEHEHME.
[leicTBMe X10pa M XJI0OPOBOAOPOAA Ha OPraHU3M YeloBeKa. BaxkHeNLIMe XI0puabl U X HaXoX4eHue B pupoae. XMMUYECKUI
3KCMepUMeHT: [leMoHcTpaumm: OMbITbl, OTpaXkatoLme GprUsndeckne U XMMMYECKMe CBOMCTBA ra/loreHOB U UX COeAUHEHMI
(BO3MOXHO 1CMoJIb30BaHMe BuaeoMaTepuanos). O3HaKOMEHUE ¢ 06pasLaMm X1I0pua0B (rasoreHnaos). JlabopaTopHbIii
OnbIT: M3y4eHne CBOMCTB CONSAHOM KMCOTbI. MpoBeaeHMe KaueCTBEHHbIX PeakLuii Ha XJ10pua-noHbl. MpakTuyeckas pa6ota N2
2: MonyyYeHne CoNsHOM KUCNOTbI, M3ydYeHne e€ CBOMCTB. BbIUMCAEHUSA: MO YPABHEHUAM XUMUYECKUX PEAKLMUIA, €C/IM OMH U3
peareHToB fJaH B U36bITKe

OCHOBHblE BUAbl AeATENbHOCTU.

®  O6bsACHATb 06LME 3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB HEMETAN/IOB U UX COEAMHEHUI B NMpeeniax Masibix
NnepuoaoB U F1aBHbIX MoArpynn Mepnoanyeckon CUCTEMbl XMMUYECKUX 3JIEMEHTOB C YYETOM CTPOEHMUS UX
aTOMOB.

e XapaKkTepunsoBaTb GDU3NYECKME N XMMUYECKME CBOMCTBA NPOCTbIX BELLLECTB rafloreHoB (Ha npumepe xopa) 1
C/IOXKHbIX BelLecTB (X/10p0BOA0POAA, XJI0PUAA HATPUS), CNOCOBLI MX MOJIyYEHUS, MPUMEHEHNE N 3HAYEHUE B
NMPUPOJE M XXU3HM YesIoBEKa.

e OnpenensTtb XJI0pUA-NOHbI B pacTBOpeE.

e [1naHMpOBaTb M OCYLLECTBAATb HA MPAKTUKE XMMUYECKNE IKCMEPUMEHTbI, MPOBOAUTb HAabIl0AeHUS, AenaTb
BbIBO/bl MO pe3ybTaTaM 3KCNEPUMEHTa Npu NPoBeAeHMM NabopaTOPHbIX OMbITOB U MPaKTUYECKUX paboT.

e CnepoBatb NpaBuaam 6esonacHoi paboTbl B 1abopaTtopmm Npu UCNOIb30BaHUM XMMUYECKOM NOCYAbl U
obopynoBaHus.

®  BbicTpamBaTb pa3BepHyTble MMCbMEHHbIE M YCTHbIE OTBETbI C OMOPON Ha MHPOPMaLMIO U3 yYebHMKa U
CNpaBOYHbIX MaTeEPUAsOB, FPaMOTHO MCMO/1b30BaTh M3YYEHHbIV MOHATUIAHBIN annapaTt Kypca XMMUn

2.2. O6ww,asa xapaKTepucTuKa XuMmyeckux asiemeHToB VIA-rpynnbl. Cepa u eé coesuHeHUs

O6BEM: 6 u.

CopepkaHue. O6LLas xapakTepuctuka anemMenToB VIA-rpynnbl. OCOBGEHHOCTM CTPOEHMS aTOMOB, XapaKTEPHbIE CTENEHU
oKuncneHus. CtpoeHune 1 pusnyeckne CBOMCTBA NPOCTbIX BELLECTB - KUCIOPOAA U cepbl. ANNOTPOMNHble MognburKaumm
Kucnopoga u cepbl. XMMMYECKMe CBOMCTBA cepbl. CepoBOA0POA, CTPOEHME, PU3NYECKME N XMMUYECKME CBOMCTBA. OKCMabl
cepbl Kak NpeACcTaBUTENIN KUCIOTHBIX OKCMA0B. CepHas KMUC1oTa, GU3MYECKME U XMMUYECKME CBOMCTBa (06LUIMe Kak
npeacTaBUTeNs Kaacca KACIOT U crneumbuyeckmne). XMMUYeCKne peakLmm, exallime B OCHOBE MPOMbILLIEHHOMO crnocoba
NoJly4eHNs CEPHOM KMCNOTbI. MNMpnMeHeHne. Conm CepHOM KUCIOTbI, KaYeCTBEHHAs peakums Ha cyabdaT-MoH. HaxoxgeHne
cepbl U €€ coeiHEHUI B NPUPOAE. XMMUYECKOE 3arpsi3HEHNE OKPYIKaOLLEN Cpeibl COeANHEHUSAMU Cepbl (KUCIOTHbIE A0XKAM,
3arpssHeHune Bo3ayxa M BOJOEMOB), CMOCO6bI €ro NpeaoTBpaLleHns. XMMUYECKUIN SKCNePUMEHT: [leMOHCTpaLmm:
O3HaKoMJIeHMe ¢ 06pasLaMu cepbl U eé coeauHeHNaMU (BO3MOXKHO MCMO/Ib30BaHKUE BUAeoMaTepuanos). HabnogeHue
npouecca obyrnanMBaHus caxapa noj, 4eNCTBUEM KOHLLEHTPUPOBAHHOWM CEPHOM KUCOTbI. JTabopaTopHble onbiThl: M3yvyeHune
XMMUYECKMX CBOMCTB pa3baBaeHHOM CEPHOM KUCNOTbI. [poBeieHMe KaueCTBEHHOM peaKkLmn Ha cynbdaT-uoH U HabaeHue
npusHaka eé npoTekaHms

OCHOBHbI€ BUAbI AeATE/IbHOCTU.

e OO6DBACHATH 0OLLME 3aKOHOMEPHOCTU B USMEHEHMM CBOMCTB 3/1eMeHTOB VIA-rpynmnbl U X COEANHEHWUI C YYETOM
CTPOEHUS NX aTOMOB.

e  XapakTepu3oBaTb GU3NYECKME U XMMUYECKME CBOMCTBA MPOCTOro BELLECTBA CEPbI U €€ coeAUHEHNI
(cepoBofOpPOaA, OKCUMAO0B CEPbI, CEPHOI KUCOTbI, CYbATOB), CNOCO6bI UX MOAYYEHUS, MPUMEHEHME U
3Ha4YeHMe B NPUPOAE U YKMU3HUN YesloBEKaA.

e Onpenenstb Hannume cysibdaT-MOHOB B PaCTBOpE.

¢  O6bACHATb CYLLHOCTb 3KOJIOTMYECKMX NMPobaeM, CBA3aHHbIX C NepepaboTKoM coeMHEHWUI Cepbl.

e [lnaHMpPOBaTb M OCYLLECTBAATb HA MPaAKTUKE XMMUYECKUE SKCMEPUMEHTbI, MPOBOAUTb HabIloAeHUs, AenaTb
BbIBO/bl MO Pe3y/ibTaTaM 3KCNepUMEHTa.

e CnepoBsaTb NpaBuaam 6e3onacHol paboTbl B 1abopaTopumM NpU UCMOJIb30BaHUN XUMUYECKOM NOCY bl U
obopynoBaHus.

® [1pon3BOANTb BbIYUCIEHWNS MO XMMUYECKUM YPaBHEHUSM.
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®  }Icnonb30oBaTh NPW BbIMOJIHEHUM YH4EOHbIX 3a4aHNIN TEKCTbI y4eOHMKA, CpaBOYHbIE MaTepuanbl
(Meproanyeckyo cucTeMy XMMUYECKUX 31eMeHToB [1.

e U

* MeHpgeneeBa, Tabanuy pacTBOPMMOCTU KMUCJIOT, OCHOBAHMIN 1 COEN B BOAE, S/IEKTPOXMMUYECKUIN Psf,
Hanpsi>KeHWi MeTanNos).

®  }Icnonb3oBaTh MNPU BbIMOJIHEHUM Y4EOHbIX 3a4aHUI U B NPoLEecce UCCNeA0BaTE/IbCKON AeATENBHOCTU Hay4YHO-
NONyASPHYIO IMTEPATYPY XMMUYECKOTO COAEPXKAHUS, CNPaBOYHblE MaTepurasbl, pecypcbl MIHTepHeTa

2.3. O6w,an XxapaKTepucTUKa XuMnyeckux aneMmeHtoB VA-rpynnbl. A3oT, Gochop 1 Ux coeguHeHUs

O6BEM: 7 u.

CopepxxaHue. O6LLas XxapaKTepUCTUKa aneMeHToB VA-rpynnbl. OcCO6EHHOCTU CTPOEHMS aTOMOB, XapaKTepHbIe CTeMNeH!
OKMCNEeHUs. A30T, pacnpocTpaHeHue B Npupoje, Gusmnyeckme n XuMmnyeckme cBomcTea. KpyroBopoT asoTta B npupoje. AMMUaK,
ero GpusnYecKkme n XMMmn4ecKme CBOMCTBA, NojlydeHne u npumeHeHne. Com aMMOHUS, UX GU3NYECKME U XMMUYECKNE CBOICTBA,
npuMeHeHne. KayecTBeHHas peakums Ha MOHbl aMMOHMs. A30THas KMCNoTa, €€ nosyyeHne, PU3NYECKNE U XUMUYECKME
cBocTBa (06lLmMe Kak NpeacTaBuTens Kaacca KUCIoT U cneunduyeckue). icnonb3oBaHMe HUTPATOB M COIE aMMOHKSA B
KayecTBe MUHepasbHbIX YA06peHMIn. XMMUYECKOe 3arps3HEHNE OKPY KatoLWEN Cpeibl COEAMHEHMSAMM a30Ta (KUC/IOTHblE
LOXAU, 3arpsA3HeHne Bo3yxa, MouBbl 1 Bogoemos). docdop, annoTponHele MoamubuKaumm pochopa, dusmnyeckme m
XMMumyeckue ceoictaa. Okeng, docdopa (V) n pochopHas knucnorta, pusmyeckne n XMMmMYecKmne CBOIMCTBA, NMoJTyYeHue.
Mcnonb3oBaHue pochaTtoB B KAYECTBE MUHEPAbHBIX YA00PEHUN. XUMUYECKMUI IKCNEPUMEHT: [leMoHCcTpaumn: O3HakoMieHne
¢ dU3MYeckMMmM cBoicTBaMM asoTa, docdopa 1 Ux CoeaUHEHNIA (BOSMOXKHO UCMOJIb30BaHME BUAEOMAaTEPUANIOB).
O3HaKoMJIeHUe ¢ 06pasLLaMmM a30THbIX U GoCcHOPHBIX ya06peHuUiA. MonyyeHne, cobupaHme, pacro3HaBaHUE U U3yYeHne
CBOWCTB aMMMaKa. B3anmoaeincTene KOHLEHTPUPOBAHHOM a30THOW KMCIOTbI C Mefibto (BO3MOXHO UCMO/Ib30BaHNe
BUAeoMaTepuanos). JlabopaTopHble onbiTbl: MpoBeAeHNe KAYeCTBEHHbIX PEAKLMIA HA MOH aMMOHUS 1 GochaT-UOH, U U3yYeHne
NpU3HaKOB MX NpoTeKaHus. MpakTnyeckas pabota N2 3: MonyyeHre aMMMaKa, U3yvyeHune ero CBOMCTB. BbliuncieHns: no
YPaBHEHUAM XMMUYECKUX PeaKLnit

OCHOBHblE BUAbl AeATENbHOCTU.

®  O6bsACHATb 06LLME 3aKOHOMEPHOCTU B U3MEHEHUM CBONCTB 31eMeHTOB VA-rpynnbl U UX COEANHEHUIN C YYETOM
CTPOEHUSA NX aTOMOB.

e  XapakTepu3oBaTb GM3NYECKME U XMMUYECKME CBOMCTBA MPOCTLIX BELLLECTB a30Ta 1 pochopa 1 nx coeanHeHNN
(aMMmaka, cosieit aMMOHMA, a30THOM KMCOTbI, HATPATOB, okcnaa dpocdopa (V) n dpochopHOit KUCAOTHI,
docdaTos), cnocobbl MX NOJyYEHUS, MPUMEHEHUE U 3HAYEHME B MPUPOAE U XKU3HM Ye/IOBEKa.

e Onpenenstb MOHbl aMMOHUSA U pocdaT-MOHbI B pacTBOpE.

®  OODBACHATH CYLLHOCTb 3KONOTMYECKMX MPOBIEM, CBA3AHHBIX C HAXOXAEHMEM COeAMHEHN a30Ta 1 pocdopa B
OKpY)KaloLlen cpeje.

e [1naHMPOBaTb M OCYLLECTBAATL Ha MPaAKTUKE XMMUYECKME IKCNEPUMEHTbI, MPOBOAUTL HabAOAEHUS, AenaTb
BbIBOAbI MO pe3yJibTaTaM 3KCNepUMEHTa Npu NpoBeAeHNN 1abopaTOPHbIX OMbITOB M NMPaKTUYECKon paboTbl.

e CnepoBaTb NpaBuiaM 6e3onacHoM paboTbl B 1abopaTopum Npu MCNOAb30BaHNUN XMMUYECKOMN MOCYabl U
obopynoBaHus.

e [Ipon3BOAUTb BbIMUCAEHNS MO XMUMUYECKMM YPABHEHUSIM.

®  lcnonb3oBaTb NPU BbINOJIHEHUN YYEOHbIX 3a4aHUI TEKCTbI y4eOHMKA, CPaBOYHble MaTepuasibl
(neproamnyecKyro CUCTEMY XMMUYECKUX 371eMeHToB [.

e W

e  MeHgeneeBa, TabanULy PacTBOPUMOCTM KUCIOT, OCHOBAHUI 1 COMEN B BOAE, SNEKTPOXMMUNYECKUI Psf,
HanpsXeHuii MeTansioB)

2.4. O6wan XxapaKTepucTMKa XuMmn4ecknx anemMeHToB IVA-rpynnbl. Yrnepog v KpeMHUM, U Ux
coeiMHeHus

O6bEM: 8 4.
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CopepkaHue. O6LLas xapakTepuctuka anemMeHToB IVA-rpynnbl. OCOBGEHHOCTM CTPOEHMS aTOMOB, XapaKTepHbIe CTENEHU
OKuUcneHus. Yrnepogq, anaotponHbie MoamnduKaLmm, pacnpocTpaHeHne B npupoae, dusmyeckme n XuMmnyeckme CBOMCTBa.
Ancopbums. KpyroBopot yriepoga B npupoge. OKcuapl yrnepoaa, ux ¢pmusnmyeckme u XMMmnyeckne CBOMCTBa, AeNCTBME Ha
YKUBblE OpraHM3Mbl, NMoJlyYeHne 1 NpUMeHeHne. JKolornyeckme nNpobiembl, CBA3aHHbIE C OKCUAOM yraepoaa (IV), runotesa
rno6anbLHOro NoTenIeHUs K1MMaTa, NapHUKOBbIN 3 deKT. YronbHas KUC0Ta U €€ CoMn, Ux GUINYECKUE N XUMUYECKME
CBOWCTBA, NOJIyYEHNE U NPpUMEHeHMe. KayecTBeHHas peakums Ha KapboHaT-MoHbI. Micnosib3oBaHe KapboHaToB B ObITY,
MeaMULNHE, MPOMbILAEHHOCTU U CENIbCKOM X03aMUCTBE. [lepBOHaYanbHble NOHATUSA 06 OpraHMYeCKMX BeLLLeCTBaX Kak o
coeuHeHUsX yrnepoaa (MeTaH, 3TaH, 3STUEH, aUETUEH, STAHO, TNIULEPUH, YKCYCHas KUC0Ta). MPUpoaHble MCTOYHUKM
YrneBoAopoaoB (Yrosb, NPUPOAHbIN ras, HedTb), MPOAYKTbI MX NepepaboTKM (BEH3NH), UX POJib B BbITY M MPOMBILLIEHHOCTU.
MoHsATNE 0 BMONOrMYECKM BaXKHbIX BELLECTBAX: XXMPaX, 6enKax, yrneBogax - U UX POan B XXM3HM YenoBeka. MatepunanbHoe

€[ MHCTBO OPraHNYeCKMX M HEOPraHMYECKMX coeamHeHnn. KpeMHUI, ero dusnyeckne n XuMmyeckme CBOMCTBa, NoayvyeHue u
npumeHeHue. CoenHeHMs KpeMHus B npupoae. Obiue npeactasaeHns o6 okcmae KpeMHus (IV) M KpeMHUeBo Kucnorte.
CunnuKaTbl, UX UCNOb30BaHME B ObITY, MeAULUMHE, MPOMbILLNEHHOCTU. BaXkHelLMe CTpouTe/ibHble MaTepUasbl: KepaMmKa,
CTEKJI0, LLIEMEHT, B6ETOH, Xene3o06eToH. MNpobeMbl 6e30MacHOro MCNoJib30BaHUS CTPOUTE/IbHBIX MaTepMasioB B MOBCEAHEBHOM
YKM3HU. XUMUYECKUI IKCNEPUMEHT: [JeMOHCTpauumn: Moaenm KpuctTaaiMyeckmx peLleTok aamasa, rpaduta, dyanepeHa.
O3HaKOMIEHME C NPOLLECCOM aacopbLMM PaCcTBOPEHHbIX BELLLECTB aKTUBUMPOBAHHbIM YI/1IEM U YCTPOMCTBOM NpOTUBOrasa.
O3HaKoMJIEHUE C NPOAYKLMEN CUMKATHOM NPOMBILLIEHHOCTU (BuaeoMaTtepumalibl: CUIMKaTHAs MPOMBILLIEHHOCTL). Moaenu
MOJIEKYJ1 OPraHUYECcKMX BeLecTB. JlTabopaTopHbIi onbIT: MNosyyeHne, cobupaHue, pacnosHaBaHMeE U U3yYeHUe CBOMCTB
yrnekucnoro rasa. lposefeHne KayecTBEHHbIX PeaKLLMM Ha KapboHaT 1 CUIMKAT-UOHbI U U3YYEHUE MPU3HAKOB MX NPOTEKAHUS.
MpakTnyeckme paboTbl: N2 4, MNonyvyeHme yriekMcaoro rasa, usydeHue ero cBomcTe. N2 5. PelleHune akcnepuMeHTaibHbIX 3aa4
no TemMe «Ba)kHeNLwwmMe HeMeTaN/bl U UX COEANHEHUSA». BbIYMCNEHNSA: MO YPAaBHEHMAM XMMUYECKUX PEaKLLMI

OCHOBHble BUAbl AeATEeJIbHOCTU.

e  OO6bACHATb 06LLME 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB 3/1eMeHTOB IVA-rpynnbl U X COeAMHEHUI C YHETOM
CTPOEHUS NX aTOMOB.

e  XapakTepusoBaTb pU3NYECKME N XMMUYECKME CBOMCTBA NPOCTbIX BELLECTB YI/1€P0OAa U KPEMHUS U UX
coeiuHeHNI (OKCUMA0B Yraepoaa, yroJibHOM KMUCA0Tbl, KApOOHATOB, OKCUAA KPEMHUS, KDEMHNEBOW KMUC/IOTI,
CU/IMKATOB), CNOCOBbI UX MOYYEHUS, MPUMEHEHME U 3HAYEHUNE B NPUPOJE U KU3HU Ye/IOBEKa.

®  OODBACHATb NPUYMHHO-CNIEACTBEHHYIO CBS3b: CTPOEHME BELLECTBA —> CBOMCTBA —> NPUMEHEHME — Ha NpUMepax
coeMHEHUI YINepoaa U KpeMHMS.

e Onpenenstb KapboHaT-M CUMKAT-UOHbI B pacTBope.

e  OO6GBACHATb CYLLLHOCTb 3KONOMMYECKMX NPOBAEM, CBA3AHHBIX C HAXOXAEHNEM YINIEKMCIONO ra3a B OKpYy»KatoLemn
cpepe.

e [loaTBepkaaTb 0CO6EHHOCTM COCTaBa OPraHMYECKMX BELLLECTB NPUMEPaMM NPOCTbIX COeANHEHNIA (MEeTaH, 3TaH,
3TWU/IEH, aLLETU/IEH, 3TAHOJ, FIMLEPUH, YKCYCHas KUCI0Ta), B3aMMOCBS3b HEOPraHUYECKMX COeMHEHMI
yrnepoa v opraHM4yeCcKmx BELLLECTB.

e OnucbiBaTb PoJib 6ENKOB, XXMPOB U YrNEBOA0B B GYHKLMOHUPOBAHNUN KMBbIX OPraHM3MOB, COCTaB NPUPOAHbIX
WUCTOYHWUKOB YIr/1IEBOAOPOAO0B, UX POJb B ObITY M MPOMBILLIEHHOCTH.

® [lpoBOAMUTb BbIMUCAEHMS MO YPAaBHEHUAM XUMMNYECKMX PeaKLMi.

e [lnaHMpOBaTb M OCYLLECTBAATb HA MPAKTUKE XMMUYECKMUE IKCMEPUMEHTbI, MPOBOAUTb HAbOAEeHUS, AenaTb
BbIBO/bI MO pe3yabTaTaM 3KCMEPUMEHTa Npu NPoBeAEeHMM NabopaTOPHbIX OMbITOB M NMPAKTUYECKNX PaboT.

e CnepoBaTb NpaBuiaM 6e3onacHoM paboTbl B 1abopaTopum Npu UCMOAb30BaHNUN XMMUYECKON NOCYabl U
obopynoBaHus.

®  /Icnosb30BaTh NPW BbIMOJIHEHUM Y4EOHbIX 3a4aHUIN TEKCTbI Y4eOHMKA, CNPaBOYHbIE MaTepuanbl
(Mepmoanyeckyto cucteMy XMMUYECKUX 31eMeHToB [1.

e U

e MeHpgeneeBa, TabanLy pacTBOPUMOCTU KMUCJIOT, OCHOBAHMI U CONEN B BOAE, S/IEKTPOXMMUYECKUIN Psf,
Hanpsi>KeHWn MeTaoB)

MeTannbl U X coegUHEHUA

3.1. O6wme cBoCTBa METAJIJIOB

O6BEM: 4 y.
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CopeprkaHue. O61Las XxapaKTEPUCTUKA XMMUYECKUX 3/IEMEHTOB - METAI/IOB HAa OCHOBaHMM UX NOJIOXKEHUs B [epuoanyeckoi
cucTeMe XMMMUYecknx aneMentos [.M. MeHgeneesa 1 ctpoeHus atomos. CTpoeHue MeTaoB. MeTannnyeckas cessb 1
MeTaI/IMYECKasA KPUCTANIMYECKAA PELLIETKA. DIEKTPOXMMUYECKUI PAd, HanpsKeHM MeTanioB. PUsmyeckue n xXmumMmndeckmne
cBolicTBa MeTannoB. O6uiue cnocobbl NoAyYeHUst MeTannoB. MNMoHATUE O KOPPO3MM META/IIOB, OCHOBHbIE CMOCO6bI 3aLLMTbI UX
OT Koppo3uu. Cnaaebl (CTasib, YyryH, AHOPaSOMUHNIA, BPOH3a) U UX MPUMEHEHME B BbITy M MPOMBILLIEHHOCTU. XUMUYECKUIA
3KCMEePUMEHT: [leMoHCTpaumm: O6pasLbl METAJIIOB U CMIABOB. M3yyeHne pe3yibTaToB KOPPO3MU METaI0B (BO3SMOXKHO
1CrnoJsib30BaHue BuaeoMaTepunanos). JlabopaTopHbie onbiTbl: O3HaKOMJIeHME ¢ 06pa3L,aMmM METaJIOB U CMIABOB, UX
dU3MYECKMMM CBOMCTBAMU. BbIYMCIEHMSA: MO YPABHEHUSAM XUMUYECKUX PEAKLIMIA, ECIN OAMH U3 PEAreHTOB COAEPXKUT NPUMECH

OCHOBHble BUAbl AeATEe/IbHOCTU.

e PackpblBaTb CMbIC/1 U3y4aeMbIX MOHATUIN M NPUMEHSTb 3T NMOHATUS NMPU ONMUCAHUM CBOMCTB BELLECTB U UX
npeBpaLLeHn.

e O6GbBACHATb 06LLUME 3aKOHOMEPHOCTU B U3MEHEHMM CBOMCTB 3/1EMEHTOB-METANJIOB U UX COEAMHEHUI C YH4ETOM
CTPOEHUSA NX aTOMOB.

e  XapaKTepu3oBaTb CTPOEHWE METaNIOB, 0bLIME GUINYECKME U XMMUYECKME CBOMCTBA METAJI/IOB.

e  XapakTepu3oBaTb 06LMe CNOCO6bI NOJTlyYEeHUSI METAIOB.

e OnucbiBaTb CNOCO6bI 3aLLMTbI METAJIJIOB OT KOPPO3UM.

e CnepoBsaTb NpasBuaam 6e3onacHol paboTbl B 1abopaTopumM NpU UCNOJIb30BaHUN XUMUYECKON NOCY bl U
obopynoBaHus.

e [lpon3BOANTb BbIYUCIEHWUS MO YPABHEHUSIM XMMUYECKUX PEAKLNI, €C/IM OANH U3 PEareHTOB COAEPXKUT
npumecu.

®  YyacTBOBaTb B COBMECTHOM paboTe B nape Uau rpynne.

®  lcnonb3oBaTb NPU BbINOJIHEHUN YYEOHbIX 3a4aHUI TEKCTbI Y4eOHMKA, CPaBOYHblE MaTepuasibl
(MeproamnyecKyro CUCTEMY XMMUYECKMX 31EMEHTOB [1.

e U

e  MeHgeneeBa, TabanLy PacTBOPUMOCTM KUCIOT, OCHOBAHUI 1 COMEN B BOAE, SNEKTPOXMMUNYECKUI PsL,
HanpsXeHuii MeTansioB)

3.2. Ba)kHeuLIMe MeTalJibl U UX COEAUHEHUS

O6BbEM: 16 4.

CopeprkaHue. LLlenoyHble MeTansbl: NonoxeHue B MNepnoagmnyeckon cucteme XuMmnyeckmx anemenTos .M. MeHgeneesa,
CTPOEHMe MX aTOMOB, HaxoxaeHue B npupoae. Pusmnyeckme n XMMUYecKne CBoicTea (Ha npumMepe HaTpus 1 Kanus). OKCuapbl 1
TMAPOKCUABI HATPUS N Kanus. NMpUMeHeHMe LLLENOYHbIX METAJIIOB U UX COeAnHEeHMI. LLilenoyHo3eMenbHble MeTabl MarHUIM U
KanbUui: NofoxeHue B MNepmnogmnyeckon cuctemMe xuMmmnyeckunx anemenTos .M. MeHaeneea, CTpoeHMe UX aTOMOB,
HaxoaeHue B npupoae. GUsndeckne n XMMmMYEcKMe CBOMCTBA MarHns U KanbLUus. BaxHellume coeamHeHmns Kaabums (okeua,
TMAPOKCU, COM). XECTKOCTb BOAbl 1 CMOCOBLI €€ yCTpaHEHUA. ANIFOMUHUIA: MONOXKEHME B MepuoanyecKoit cucteMe
XMMUYecKkux aneMeHToB [.1. MeHaeneeBa, CTpoeHne aToMa, HaxoxaeHue B npupoae. Pusmyeckme n xuMmnyeckme CBOMCTBa
antoMUHUA. AMbOTEPHbIE CBOMCTBA OKCMAA U TMAPOKCMAA antoMUHKA. XKeneso: nonoxeHue B Nepnoanyeckom cucteme
XnMmnyeckmx anemeHTtoB .M. MeHpeneeBa, CTpoeHMe aToMa, HaxoxaeHue B npupoge. dnsnyeckme n XuMmyeckne CBOMCTBa
»enesa. OKeuapl, rapoKcuabl u conun xenesa (1) v xxenesa (lll), ux coctas, CBOMCTBA M MOyYEHME. XMMUYECKUIA SKCMEPUMEHT:
LleMoHcTpauumn: OcobeHHOCTH B3aMMOAENCTBUS OKCMA KaslbLMs U HATPUS C BOA0M (BO3MOXKHO MCMOJ/Ib30BaHNE
BUAeoMaTepuasnos). OKpaluMBaHUeE NaaMeH MOHAMU HaTPUsl, Kains U KasbLims (BO3MOXKHO MCMOJIb30BaHMe
BUAEOMaTepuanos). MiccnesoBaHMe CBOMCTB XECTKOM BoAbl. [poLecc ropeHus eesa B KUCAopoae (BOSMOXKHO
1CrnoJib30BaHue BuaeoMaTepmnanos). JlTabopaTopHbie oMbITbl: [IPOBeAEHNE Ka4eCTBEHHbIX PEAKLMIA HA MOHbI (MarHus, KanbLms,
atoMUHKS, UMHKa, xenesa (I1) v xenesa (1), meam (11), onncaHmne npusHaKkoBs nx npoTtekaHus. MccneposaHne aMdoTepHbIX
CBOWCTB IMAPOKCHAA altOMUHUSA N TUAPOKCUAA UMHKA. [TpakTuyeckme paboTbl: N2 6. YXecTKoCTb BoAbl U MeToabl eé
ycTpaHeHus. N2 7. PelleHne aKCnepuMEHTasIbHbIX 3a4,a4 Mo TeMe «BaxKHelwmne MeTansbl U UX COeAMHEHUS ». BblumcaeHums: no
YPaBHEHMAM XUMUYECKUX PEAKLMIN, €CIM OAMH U3 PeareHTOB [aH B U3ObITKE MW COAEPXKUT MPUMECK; MaCCOBOM A,0/1M BbIXOAA
NpoAyKTa peakunun

OCHOBHblE BUAbl AeATENbHOCTU.

e  O6bsACHATb 06LLME 3aKOHOMEPHOCTU B U3MEHEHUM CBONCTB 3/1EMEHTOB-METAJIZIOB U UX COEIMHEHMI B Fpynnax
C Y4ETOM CTPOEHUS UX aTOMOB.

e XapakTepu3oBaTb GU3MYECKME U XMMUYECKME CBOMCTBA NMPOCTbIX BELLECTB METa/IIOB U X COeAMHEHUN
(oKCMA0B, TMAPOKCUAOB, COMEI), CMOCOBLI UX MOJIyYEHUS, MPUMEHEHUE U 3HAYEHME B MPUPOAE U XKU3HU
YyenoBekKa.

e  YcTaHaBAMBaTb NMPUYMHHO-CNEACTBEHHYIO CBA3b: CTPOEHME BELLLECTBA — CBOMCTBA — NMPUMEHEHME - Ha
npuMepax U3yvyaeMblx BELLECTB.
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e  PacrnosHaBaTb C MOMOLLbH KaYeCTBEHHbIX PEAKLMIA MOHbI METAJIOB: MarHWs, KalbLUus, aNtoOMUHUS, LIMHKA,
»enesa (1) nxxenesa (), mean (I1).

e [lokasbiBaTb aM(bOTEPHbI XapaKTep OKCUIOB U TMAPOKCUAO0B allOMUHUS U LIMHKA.

e [1lnaHMPOBaTb M OCYLLECTBAATL Ha MPaAKTUKE XMMUYECKME IKCNEPUMEHTbI, MPOBOAUTL HabAOAEHUS, AenaTb
BbIBOAbI MO pe3yJibTaTaM 3KCNEPUMEHTa NpK NPoBeAeHNN 1abOPATOPHbIX OMbITOB M NMPaKTUYECKMX paborT.

e CnepoBaTb NpaBuiaM 6e3oMnacHoOM paboTbl B 1abopaTopum Npu UCNOAb30BaHNUN XMMUYECKOMN MOCYabl U
obopynoBaHus.

e [1pon3BOANTb BbIYUCIEHWNS MO XMMUYECKUM YPaBHEHUSAM.

®*  YyacTBOBaTb B COBMECTHOM paboTe B Mape uau rpynne.

e  BbicTpamBaTb pa3BepHYTble MMCbMEHHbIE U YCTHbIE OTBETbI C ONOPOI Ha MHPOPMALMIO U3 YYeBHMKa U
CNpaBOYHbIX MaTEPUAOB, FPAaMOTHO MCMO/1b30BaTh M3YYEHHbIV MOHATUIAHBIN annapaTt Kypca XMMnn

Xumusa u oKpyxkatroLiasa cpeaa

4.1. XuMua n okpyXxawuas cpepa

O6BEM: 3 u.

CopeprkaHue. BellecTBa 1 MaTepuasbl B MOBCEAHEBHOM KM3HM YesloBeKa. be3onacHoe MCnosib30BaHMe BELECTB Y XMMUYECKUX
peakumit B 6bITy. MepBas NOMOLLb NPY XMMUYECKMX 0XKOTax U OTPaBAEHUSIX. XUMUYECKOE 3arpsisBHEHME OKPYXKatoLLLen cpeapl
(npepenbHas aonycTMMas KOHLEHTPaLMS BELLECTB. POJIb XMW B PELLIEHMM SKOJIOTUYECKUX MPOBGAEM. XUMUYECKUI
3KCMepUMEHT: [leMoHcTpaumu: MsyyeHune o6pasiLoB MaTepranos (CTEK/O, CriaBbl METAIOB, MOJIMMEpPHbIe MaTepuabl)

OCHOBHble BUAbI AeATe/IbHOCTU.

e XapaKTepusoBaTb POJib XMMUU B Pa3/IMUHbIX chepax AesTe/IbHOCTU IH0AEN, OCHOBHbIE BELLLECTBA U MaTepualibl,
NPUMEHSIEMbBIE B }XM3HU COBPEMEHHOTO Ye/I0BEKaA.

®  O6bACHATb yc10BUS 6€30MacHOro UCMo/1b30BaHNSA BELLLECTB M XMMUUYECKUX PeaKL Ml B BbITy.

e AHa/nM3MPOBaTb M KPUTUYECKM OLEHMBATb MHGOPMALMIO O BAMUSIHUM NMPOMbILLIEHHOCTU, CEJIbCKOTO X035ACTBa,
TpaHCnopTa 1 Ap. Ha COCTOSIHME OKPYIKaloLLLEN Cpebl.

®  YMeTb OKa3blBaTb NEPBYH MOMOLLb NMPU XMMUYECKUX OXKOTaxX U OTPaBIEHUSIX.

*  [lpuHMMaTb yyacTme B 06CyXKAeHUN NPO6AEM XMMUYECKOMN M SKOIOMMYECKOI HanpaBieHHOCTU, BbICKa3biBaTb
COBCTBEHHYIO MO3ULMIO MO Npobaeme 1 npeajiaratb BO3MOXHbIE NYTH €€ peLleHus

PesepBHOe BpemMs

O6BEM: 3 u.
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