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Pabouas nporpamma no Xmumunun cocCtaB/ieHa Ha OCHOBe:

- NPUMepHOM nporpamme  ana obuieobpasoBaTenbHbIX yupexaeHnin: Kypca xumum ana 8 — 11 knaccos
/ O. C. FabpwuensH. -8-e nsa,., crepeotun. — M.: [ipoda, 2011. - 78, (2) c.

06L1aA XxapaKTepUCTUKa NpegmeTa

OcHoBHbIMM NPOBAEMAMM XMMUU ABAAIOTCA N3YYEHME COCTaBa U CTPOEHUS BELLLECTB,
3aBMCMMOCTU UX CBOMCTB OT CTPOEHMA, KOHCTPYMPOBAHME BELLECTB C 3343aHHbIMM CBOMCTBAMMU,
nccnefoBaHNe 3aKOHOMEPHOCTEN XMMUUYECKUX NPEBPALLEHNI U NyTelN ynpaBaeHNAa UMW B LLenax
NoJlydeHMA BELLLECTB, MaTepManos, IHeprun. MosTomy, Kak 6bl HU PasIMYaINCb aBTOPCKME NPOTrPaMMbI
N y4ebHMKM No rnybuHe TPaKTOBKM U3y4aeMblX BOMPOCOB, X y4ebHOoe coaepraHne AOMKHO
6a31MpoBaTbCA HA COAEPKAHUM NPUMEPHOI MPOrPaMMBbI, KOTOPOE CTPYKTYPUPOBAHO MO NATU HAOKam:
MeTozabl Hay4HOro no3HaHmA; OCHOBbLI TEOPETUYECKOM XMMKK; HeopraHuyeckasa xumma; OpraHuyeckas
XMMUS; XMMUA U KMU3Hb. CopeprkaHne aTux y4ebHbix 610KOB B aBTOPCKUX NPOrPaMmax MOKeT
CTPYKTYPUPOBATLCA MO TEMAM U AETa/IM3NPOBATLCA C Y4ETOM aBTOPCKUX KOHLLENUMIA, HO JO/IKHO ObITh
HanpaB/iIEHO Ha AOCTUXKEHME Liesielt XMMMUYECKOoro obpasoBaHuMA B CTapLUeli WKoe.

CornacHo 6asncHomMy yyebHOMY nnaHy Ha nsydeHue xummmn B 10 1 11 Knaccax otBogmTca no 34 yaca,
ntoro — 68 yacos. CornacHo yyebHomy nnaHy WKonbl B11 Knacce 4oNoONHUTENBHO Mcnosib3yeTcs 1 yac
LWKONbHOIo KOMNoHeHTa. Taknm o6pasom, B 11 Knacce Ha M3ydyeHUe Kypca GU3NKM 0TBeLEeHO 2 yYebHbIX
yaca B HeZiesto, 68 4YacoB 3a y4ebHbIl roa,.

1. Ilnanupyemble pe3yJbTAThl OCBOCHHUSI Y4eOHOI0 NpeIMeTa

ObyuyeHne XMMUN B cpegHeli WKoe Ha 6a30BOM YpoBHE MO AaHHOMY Kypcy CnocobCTBYeT AOCTUMKEHMIO
0byvaloWMMNCA CeayroWmnX IMYHOCTHDIX Pe3y/IbTaToB:

1) YyBCTBA TOPAOCTM 33 POCCUMCKYIO XUMWYECKYID HAyKy W OCO3HaHWE POCCUICKOM
rparkAaHCKOM MAEHTUYHOCTU — 8 YEeHHOCMHO-0pueHmMayuoHHol cgepe;

2) 0CO3HaBaTb HEO6XOAMMOCTb CBOEW MNO3HABaTE/NbHOM AOEATENbHOCTM U YMeHue
ynpaBAATb €1, TOTOBHOCTb M CNOCOBHOCTb K Camoo6pasoBaHMI0 Ha MPOTAXKEHUM BCEN XKU3HMK;
NMOHMMAHWE Ba*KHOCTU HenpepbiBHOrO 06pa3oBaHUA KaK dakTopy ycrnewHoi npodeccrMoHaNbHON U
06LEeCTBEHHOWN AeATENbHOCTU; — 8 103Ha8amMes1bHOl (KOTHUTUBHOW, MHTENNEKTYaNbHON) cihepe

3) FOTOBHOCTb K OCO3HaHHOMY Bbl6opy AanbHelwel obpa3oBaTebHON TPAEKTOPUMN UK
chepbl NnpodeccnoHanbHOMN geaTenbHoCTM — 8 mpydosoli cehepe;
4) HenpuaTMe BPeAHbIX MNPUBbIYEK (KypeHUs, ynoTpebaeHUs anKkorons M HapKoOTUKOB) Ha

OCHOBE 3HaHMI O TOKCMYECKOM M HAPKOTMYECKOM AENCTBUN BELLECTB — 8 cghepe 300posbecbeperteHus
u 6e30nacHo20 06pa3a HU3HU;
MeTtanpegmeTHbIMU pe3ybTaTaMU OCBOEHUS BbIMYCKHUKaMM CpeaHeN WKObI KYpca XMMUU ABAAIOTCS:

1) UCrnosab308aHUE OCHOBHbIX METOAO0B NO3HaHUA (onpeaeneHne UCTOYHUKOB y4ebHOW U
Hay4YHoW MHopMaLMK, NonyveHne 3To MHPopMaLmMmM, eé aHan3, U YMO3aKIIOYEHUS HA ero OCHOBE,
N3roToB/JIEHME U Npe3eHTauMa MHGOPMaLMOHHOIO NPOAYKTa; NPOBeAEHNE IKCNEPUMEHTA, B TOM Ynce
M B NpoLecce NcCaeaoBaTeIbCKOM AeATENbHOCTU, MOAENNPOBAHNE U3yYaeMbIX OOBEKTOB, HabloaeHue
33 HUMMU, UX U3MepeHne, GUKcaLmA pe3ynbTaToB) U UX MpUMeHeHUe ANA NOHUMAHUA Pa3/IMYHbIX CTOPOH
OKpYKatoLer 4elCTBUTENIbHOCTY;

2) 8/100eHuUe OCHOBHbIMW MHTENNIEKTYa/IbHbIMW ONepaLmammn (aHan3 U CUHTE3, CPaBHEHUE
N cucTemMaTmsauma, obobLLeHME M KOHKpEeTM3auma, KaaccuduKauma M NOUCK aHaNoros, BblfB/EHME
NPUYNHHO-CNEACTBEHHbIX CBA3EW, GOPMYNMPOBKA FMNOTE3, X NPOBEPKA U GOPMYMPOBKA BbIBOAOB);

3) Mo3HaHUe OOBEKTOB OKPYKAIOLWErO MMPA B MJIAHE BOCXOXAEHWUA OT abCTpakTHOro K
KOHKpeTHOMY (0T 0bLLero yepes 4acTHOE K e AMHUYHOMY);

4) cnocobHocme BblABUraTb MAEM U  HAxXOAMUTb CpeacTBa, Heobxoaumble Ana  UX
OOCTUNKEHUSA;



5) ymeHue QGOPMYNMpPOBaTb LEAN M OnpeaensaTb 3ajayM B CBOEW MO3HaBaTe/bHOM
OeATeNbHOCTH, onpeaensaTb CPeAcTBa AN1A AOCTUKEHUA LeNen U pelleHna 3aay;

6) onpedenams pPasHOOOpPasHble WCTOYHWUKM MOJYYEeHUA HeobXoAMMOWN XMMUYECKOM
MHbOPMaLUUK, YCTAaHOBIEHME COOTBETCTBUA coaepkaHua u Gopmbl npeacTaBaeHUs MHGOPMaLMOHHOTO
npoayKTa ayauTopuu;

7) yMeHue npPOAYKTMBHO 06WaTbCA W B3aMMOLENCTBOBATb B MNPOLLECCE COBMECTHOM
OeATEeNbHOCTUN, Y4YMTbIBaTb MNO3MUMM  APYIUX YYaCTHUMKOB AeATesbHOCTH, 3OGEKTUBHO pa3spelaTb
KOH(ANKTbI;

8) 20mMOBHOCMb K KOMMYHMKauuW  (NpeactaBaATb  pesynbTaTbl  COBCTBEHHOWM
Nno3HaBaTe/IbHOW AeATeNbHOCTM, C/blaTb M CAywaTb OMMOHEHTOB, KOPPEKTUPOBATb COOCTBEHHYIO
no3uumio);

9) yMeHue WUCNoJib30BaTb CPeACcTBa MHPOPMALLMOHHBIX U KOMMYHUKALMOHHbIX TEXHOMOTUIA
(nanee — WKT) B pelweHMM KOFHUTUBHbIX, KOMMYHUKATMBHbIX W OPraHWM3aLUMOHHbIX 33434 C
cobnogeHnem TpebOBaHUIA 3ProHOMMKM, TEXHUKU 6E30MacHOCTU, TUTUEHbl, pecypcocbeperkeHus,
NPaBOBbIX M STUYECKMUX HOPM, HOPM MHPOPMALMOHHOM He3onacHoCTyH;

10) es100eHue A3bIKOBbIMM CPeACTBAMM, B TOM YMCAE U A3bIKOM XMMUU — YMEHMUE ACHO,
JIOTMYHO U TOYHO M3/1araTb CBOKO TOYKY 3PEHMA, UCMOIb30BaTb aJAEKBaATHbIE A3bIKOBblE CPEACTBA, B TOM
ynucse U CUMBOJIbHbIE (XMMUYECKUE 3HaKK, GOPMY/bl U YPaBHEHUS).

MpeameTHbIMM pe3yabTaTaMM U3yYEHNA XMMUM Ha 6A30BOM YpPOBHE Ha CTYMEHWU cpeaHero obLero
06pa3oBaHUA ABNAIOTCA CAeaytolme pesynbTaTol.

|. B no3HaBaTenbHo cepe:

1. 3HaHue (MOHUMaHUE) TEPMMHOB, OCHOBHbIX 3aKOHOB W BaKHEWLWMX Teopuit Kypca
OpraHNYecKom 1 obLLeln Xumnu;

2. ymeHue HabnoaaTb, ONUCbIBaTb, GUKCMPOBATL pe3y/bTaTbl U AeNaTb BblBOAbl HA OCHOBE
OEMOHCTPALMOHHBIX M CaMOCTOATE/IbHO MPOBEAEHHbIX 3KCMEPUMEHTOB, UCMONb3yA AJA
3TOro POAHOM (PYCCKUIM AN NHOI) A3bIK U A3bIK XUMUW;

3.  ymeHue KnaccudbuLMpoBaTb XMMUYECKUE I/IEMEHTbI, NPOCTble BeLLecTBa, HeopraHuyecKune
W OpraHnYecKkme coeguHEeHNn, XMMUYECKne npoLLeccl;

4. ymeHue xapaKTepu3oBaTb 06LIME CBOINCTBA, NONYYEHUE N NMPUMEHEHNE U3YUYEHHbIX KNacChl
HEOopPraHMYeCcKMUX N OPraHNYECKMX BELLECTB U UX BAXKHENLLMX NpeacTaBuTenei;

5.  onuceieamb KOHKpPETHble XMMUYECKME peaKkLmu, YCNOBUA UX NPOBEAEHMA WM ynpas/ieHus
XMMUYECKMMU NPOLLECCaMU;

6. ymeHue npoOBOAUTb CaMOCTOATENbHbIA XMMMWYECKMIA 3KCMepuMeHT W Habnwogatb
OEMOHCTPALMOHHbIN  3KCNEePUMEHT, GUKCMpoBaTb pesynbTaTbl U AenaTb BbiBOAbI WU
3aK/Il04EHMA NO pe3y/bTaTam;

7. npo2HO3UpPOBaMb CBONCTBA HEM3YUYEHHbIX BELLECTB MO aHaN0rMmn CO CBOMCTBAMM U3YUYEHHbBIX
Ha OCHOBE 3HaHUA XMMMUYECKMX 3aKOHOMEPHOCTEN;

8. onpedename WCTOUHUKM XMMMYeCKOW MHOOPMaLMKM, NoaydaTb €€, MPoBOAUTb aHaNus3,
M3roTaBiMBaTb MHOOPMALMOHHbBIN NPOAYKT U NPEeACTaBAATb €r0;

9. ymems nonvszoeamecs o06a3aTenbHbIMM CNPaBOYHbIMKM MaTepuanamu: epuoamyeckoin
CUCTEMOM  XMMMYECKUX 3nemeHToB [. WN. MeHpeneeBa, Tabauueih pacTBOPUMOCTH,
3NEKTPOXUMUYECKMM PALOM HaNPAXKEHUA METANNOB, PALOM 31EKTPOOTPULATENBHOCTU —
ONA XapaKTePUCTUKM CTPOEHMS, COCTaBa M CBOWMCTB aTOMOB XMMWYECKUX 3/1eMeHToB |—IV
neprMoaoB 1 06pa3oBaHHbIX MU MPOCTbIX U CIOXKHbIX BELLECTB;

10. ycmaHosneHue 3aBUCMMOCTM CBOWMCTB M MPUMEHEHWUSA BaXKHEMWMX OpraHUYecKmx
COEAMHEHUN OT UX XMMMUYECKOTO CTPOEHMUA, B TOM YMCAEe U OBYCNOBAEHHbIX XapaKTepom
3TOro CTPoeHua (NpeaenbHbIM UK HenpeaeibHbIM) U Hanndnem GyHKUMOHANbHbBIX FPynmn;

11. modenuposaHue monekyn HeopraHUYECKUX M OPraHNYECKMX BELLLECTB;

12. noHumaHue XMMUYECKON KapTUHbl MMpPa KaK HEOTbEMIEMOW YacTW LEe/IOCTHOW Hay4HOW
KapTWHbI MMpa.



. B LLEeHHOCTHO-OpPUEeHTaUNOHHOI chepe — PopmmnpoBaHME COBCTBEHHOM MO3MLUK NpU
OUEHKe NOCNeACTBUN A1A OKpy:Kalowen cpeabl AeATe/IbHOCTM YenoBeKa, CBS3aHHOW C NpoM3BOACTBOM
1 NepepaboTKOM XMMMUYECKNX NPOAYKTOB;

II. B TpypoBoi chepe — fposedeHuUe XMMMUYECKOro 3KCNEPUMMEHTa; pa3sumue HaBblKOB
y4ebHOWN, NPOEKTHO-UCCNeAOoBaTe/IbCKOM W TBOPYECKOM  AEeATENbHOCTM  NPWU  BbIMOJHEHUM
WMHANBUAYANbHOMO NPOEKTa MO XUMUUK;

V. B chepe 3p0poBOro obpasa xusHM — cobao0eHuUe npaBua 6esonacHoro obpaleHms ¢
BEL,ECTBAaMM, MaTepuanamu; OKasaHMe MepBOM MOMOLWM NPU OTPABAEHMUAX, OXKOrax W TpaBMaXx,
NoJIyYeHHbIX B pe3y/ibTaTe HapyleHUsA NpaBu TeXHWKM 6e3onacHocTU npu paboTe C BellecTBaMu U

NabopatopHbiM 060pyA0BaHUEM.

BbINYCKHMK Ha 6230BOM ypOBHE Hay4UTCA:

— MOHUMAMb XMMMUYECKYIO KAapPTUHY MMPA KaK COCTABHYHO YacTb LLe/IOCTHOM HAYYHOM KapTUHbI
MUpa;

— PACKPbIBAMb POb XMMUN Y XMMWYECKOTO NPOM3BOACTBA KaK NPOU3BOAUTENBHOM CUbI
COBpEeMEHHOro obLLecTBa;

— hopMynuUpPo8amMs 3HaYEHNE XMMUU U €€ AOCTUNKEHWNI B MOBCEAHEBHOM KU3HU YE/I0BEKA;

— YCmaHasnu8ams B3auMOCBA3N MeEXKAY XUMUEN N APYTMMU eCTECTBEHHBIMU HAaYKaMu;

— ¢hopMynUPO8aMb OCHOBHbIE NOMIOKEHWUA TEOPUN XMMUYECKOTO CTPOEHMUSA OpraHUYeCcKnX
coeanHeHuit A. M. byTnepoBa 1 UNNIOCTPUPOBATL UX NPUMEPAMM N3 OPraHUYECKON U
HeopraHMYecKon XMmmu;

— ap2ymMeHmMuposame YHUBEPCANbHbIM XapaKTep XMMUYECKMX NMOHATUI, 3aKOHOB 1 TeOpUn s
OpPraHNYeCKOM N HEOPTraHUYECKOM XMMUN;

— ¢hopmynuposame MNepuogmyeckuii 3akoH . N. MeHaeneeBa 1 3aKOHOMEPHOCTU U3MEHEHUI
B CTPOEHMM M CBOMCTBAX XMMMUYECKUX 3/IEMEHTOB M 06Pa30BaHHbIX UMW BELLLECTB Ha OCHOBE
Mepunoamyeckoin cnctembl Kak rpaduyeckoro otobpaxkeHus Neprnoanyeckoro 3akoHa;

— Xapakmepu3o08ame S- U p-3N1€MEHTbI, @ TaKKe Keneso No Nx NoNoxKeHuto B Nepunoamyeckoi
cucteme [1. N. MeHgeneesa;

— Kaaccuguyuposams XMMUYECKME CBA3M U KPUCTALIMYECKME PELLETKM, OODBACHATD
MeXaHM3Mbl UX 06Pa30BaHUA U AOKA3bIBATb €4AMHYIO NPUPOAY XMMUYECKUX CBA3EMN
(KoBaneHTHOM, MOHHOM, METaNNNYECKOW, BOAOPOAHON);

— 06bACHAMb NPUYMHBI MHOTOODOPA3NA BELLECTB, MCNOJIb3YA ABNEHUA N3OMEPUU, TOMONIOTUN,
annotponuu;

— Kaaccuguyuposams XMMUYecKme peakLmm B HEOPraHNYeCcKo U opraHNYeckon XMMmnmn no
pa3/INYHbIM OCHOBaHUAM U ycmaHaseausame cneumduKy TUNOB peaKLumii oT obuiero yepes
ocobeHHOE K eAUHUYHOMY;

— Xapakmepu308amse rmapoans Kak cneunduyHbiin 06MeHHbIM NPOLLECC U PaCKPbIBAMb €r0
PO/b B }KMBOWM U HEXMBOM NPUPOLE;

— Xapakmepu3zosame 3NEKTPOAN3  KakK cneunduyHbIi

OKMCNTEIbHOBOCCTAHOBUTE/IbHbIM NPOLLECC U ONPeaEeNATb ero NPaKTUYECKoe 3HAYEHME;

— XapaKkmepu308ame KOPPO3UIO METAINIOB KaK OKUCANTENIbHO-BOCCTAHOBUTE/IbHbIM NPoLLece U
npedaaeame cnocobbl 3alLMTbl OT HEE;

— Kaaccuguyuposams HeopraHMYeCcKne U OpraHNYecKkmne BeLLEecTBa;

— Xapakmepu308ame obLLME XMMUYECKME CBOMCTBA BAaXKHEMNLLMX KN1ACCOB HEOPraHNYECKUX U
OpraHMYeCcKUX CoegMHEHN B NaaHe OT 06LLero Yyepes 0CoO6eHHOCTb K e AMHUYHOMY;

— UCM0/163080Mb 3HAKOBYIO CUCTEMY XMMMUYECKOTO A3bIKA A/19 OTOBPArKeHUs coCcTaBa
(xMMHnuyeckne popmynbl) U CBOMCTB (XMMUYECKME YpaBHEHWA) BELLECTB;

— UCM0s16308aMb NPaBWIA U HOPMbl MEXAYHAPOAHON HOMEHKAATYPbI ANA Ha3BaHWUI BELLECTB
no ¢opmynam u, HA06OPOT, AN COCTAaBNEHNA MONEKYAAPHBIX U CTPYKTYPHbIX dopmyn
COeMHEHMI NO UX Ha3BaAHUAM;

— 3HaMb TPUBMA/IbHbIE HAa3BaHMA BaXKHEMLUNX B ObITOBOM OTHOLLEHUU HEOPTaHUYECKUX U
OpraHMYecKuX BeLLecTs;

— XapaKkmepu3o8amb CBOMCTBA, MONYYEHUE U MPUMEHEHME BaXKHENLLNX NpeacTaBUTeNEN
KN1aCCoB OPraHMYecKmUx cCoeMHEeHUIM (aIKaHOB, aNIKEHOB, a/IKUHOB, aIKAANEHOB,



apomaTunyecKuX yrnesoopoaos, cnMptos, GeHON0B, anbaeraos, npeaenbHbix
OZIHOOCHOBHbIX KAPHOHOBbIX KUCNOT, C/IOXKHbIX 3PUPOB U }KNPOB, YrNEeBOA0B, aMUHOB,
aMUHOKMCNOT);

—- YCMaHas8sa1u8aMmMb 3aBUCUMOCTb SKOHOMMKM CTPaHbI OT J06bIYM, TPAHCNOPTUPOBKM U
nepepaboTKn yr1eBoaopoAHOro cbipba (HepTM U NPUPOAHOrOo rasa);

— 3KCNepUMeHTaIbHO Modmaeepxdame COCTaB U CBOMCTBA BarKHEWULLNX NpeacTaButenei
N3yYeHHbIX KN1aCcCOB HEOPraHMYECKUX M OPraHMYEeCKNX BELLECTB C cObatogeHNneM Npasun
TeXHUKM 6e30nacHOCTN An1A PaboTbl C XMMUYECKMMW BELLLECTBAMM M 1abOOPaATOPHbLIM
obopynoBaHuem;

— Xapakmepu308ams CKOPOCTb XMMUYECKOM peakunmn n eé 3aBUCMMOCTb OT Pas/INYHbIX
$aKTopoB.;

— Xapakmepu308ames XMMUYECKOE PAaBHOBECKE N €r0 CMELLLEHMNE B 3aBUCUMOCTM OT Pas/IMYHbIX
$aKTopOoB;

— npou3800UMb PACYETbI MO XMMUYECKMM GOpMYiamM U ypaBHEHMAM Ha OCHOBe
KOJIMYECTBEHHbIX OTHOLIEHUI MeKAY Y4aCTHUKaMU XMMUYECKMX peaKkLnii;

— co0b61100amb NpaBuIa 3KOI0rMYecKon 6e30NacHOCTU BO B3aMMOOTHOLLEHUAX C OKPY*KatoLWEen
cpenoi Npu obpaLLEHNN C XMMUYECKUMUM BELLLECTBAMM, MaTeEPUAaMM U NPOLLECCaMM.

BbINyCKHMK Ha 62a30BOM YpOBHE NOAY4YUT BOSMOXKHOCTb Hay4YUTbCA:

— UCrnoabL308aMb METOAbl HAYYHOTO NO3HAHWUA NPU BbINOJHEHUU NPOEKTOB U
yyebHouMccnen0BaTENbCKUX 33434 XMMUYECKON TEMATUKU;

— P0o2HO3UpPO8AMb CTPOEHME U CBOACTBA HE3HAKOMbIX HEOPTaHUYECKUX U OPraHNYECKMX
BELLLECTB HA OCHOBE aHa/l0rnu;

— NPO2HO3UPO8AMb TEYEHNE XUMUYECKMUX NPOLLECCOB B 3aBUCMMOCTM OT YCNOBUIA UX
NPOTEeKaHWA M Npegnaratb CNOCobbl yNpaBAeHMA STUMKU NPOLLECCAMK;

— yCmMaHaenu8amse B3aMmMoCBA3N XUMUW C NPeAMETaMU TYMaHUTAPHOTO LIMKAA (A3bIKOM,
NINTepaTypoii, MMPOBOM XyAOMKECTBEHHOM KY/bTYPOIA);

— PACKpbIBAMb PONb XMMUYECKUX 3HAHMI B ByayLLen NpakTUYeCcKol AeaTelbHOCTH;

— PACKpbIBAMb PONb XMMUYECKUX 3HAHUN B POPMUPOBAHUM UHANBUAYAIbHOM
obpasoBaTenbHOM TPaeKTopUu;

— IP0o2HO3UpPO8AMb CNOCOOHOCTb HEOPraHMYECKUX U OPraHNYECKMX BELLLECTB NPOABAATb
OKMCAUTE/IbHbIE U/NAN BOCCTaHOBUTE/IbHbIE CBOMCTBA C YYETOM CTENEHEN OKUCAEHUSA
3/1eMEHTOB, 06Pa3YIOLLNX UX;

— ape2ymMeHmMupoeams eMHCTBO M1Pa BELLLECTB YCTAHOBNEHNEM reHEeTUUYECKOM CBA3U MeXay
HeopraHMYeCKMMMN 1 OpraHNYECKUMU BELLLECTBAMMU;

— 87100emb XMMUYECKMM A3bIKOM A4/1A 0boralleHna cI0BapHOro 3anaca W pa3BuTUA peun; —

Xapakmepu308ame CTaHOB/IEHWE HAYYHOW TEOPUM Ha Npumepe OTKPbITUA Mepuoauyeckoro

33aKOHa M TEOPUM XMMMUYECKOIO CTPOEHMA OPraHUYECKMX BELLECTB;

— KPUTUYECKM OMHOCUMbLCA K NCEBAOHAYYHON XMMMUYECKON MHDOPMALLIUK, NOSTy4aeMon ns
pa3HbIX UICTOYHUKOB;

— noHUMame rnobanbHble NPobaembl, CTOSALME Nepes, YeN0Be4YecTBOM (3KON0rMYecKme,
SHepreTU4Yeckne, cbipbeBble), U Mpedaaeams NYyTU UX PELEHUSA, B TOM YNC/E U C MOMOLLbIO
XUMUU.

2. Conep:xxaHue y4eOHOI0 npeamera
CTpoeHue aToma U nepuoamnyeckuii 3akoH . U. MeHgeneeBa

OCHOBHble CBeAEHMA O CTPOEHUM aTOMA. AApP0: NPOTOHbI M HEMTPOHLI. M30TOMNbI. INEKTPOHDI.
dneKTPOoHHaA 060/104Ka. IHEpPreTUYECKMit ypoBeHb. OCOBEHHOCTU CTPOEHUSA 3NEKTPOHHbIX 060104YeK
aTOMOB 3/1eMEHTOB 4-1o 1 5-ro nepmnogos nepuogmyeckoit cuctemol . V. MeHaeneesa (nepexoaHbix
anemeHToB). MoHATUE 06 OpbUTaNaXx. s- n p-opbuTanun. INEKTPOHHbIE KOHPUIYpaL MM aTOMOB
XMMMUYECKNX 3/IEMEHTOB.

Mepunoamyecknin 3akoH [. N. MeHgeneesa B cBeTe y4eHUs 0 CTpoeHnn atoma. OTKpbiTne . U.
MeHaeneesbiM NEPMOANYECKOTO 3aKOHa.

Mepuoanyeckas cuctema xummyeckux anemenTos . . MeHaeneesa - rpapuyeckoe otobpaxkeHue



nepruoanyeckoro 3akoHa. Pusnyeckuii CMbICa NOPSAKOBOro HOMepa 3/1eMeHTa, HoMmepa nepuoaa u
Homepa rpynnbl. BasieHTHble 31eKTPOHbI. MPUYNHBI U3MEHEHMA CBOMUCTB 3/1IEMEHTOB B Nepuoaax u
rpynnax (rnaBHbIX noarpynnax).

MonoxeHne BOAOPOLA B NEPUOSMYECKON CUCTEME. 3HAUYEHME NEPUOLMYECKOTO 3aKOHA U
nepuogmMyYecKkomn CUCTEMbI XMMUYECKUX anemeHToB [1. U.MeHaeneeBa gna pasBuMTUA HAYKWU U MOHUMaHMUA
XMMMYECKOWN KapTUHbI MUpa.

OemoHcTpauun. PasnnyHble GopmMbl NEPUOAUYECKON CUCTEMbBI XMMUYECKUX dnemeHToB [. U.
MeHpeneesa.

CrpoeHue BewlecTsa

MNoHHaA xumnyeckas cBsasb. KaTMOHbI M aHMOHbI. KnaccupuKkauma noHos. MIoHHble KpUCTanamMyeckue
peweTKkn. CBOMCTBA BELLECTB C 3STUM TUMOM KPUCTANZIMYECKUX PELLETOK.

KoBafeHTHaa XMMMYeCKan CBA3b. DNEKTPOOTPULLaTeNIbHOCTb. MONAPHAA N HENONAPHAA KOBAIEHTHbIE
cBA3un. Aunonb. MonaApHOCTb CBA3N U NOAAPHOCTb MOAEKYAbl. OBMEHHbIV U AOHOPHO-aKLENTOPHbIA
MeXaHW3Mbl 06Pa3o0BaHMA KOBANEHTHOMN CBA3N. MOIEKYNSIPHbIE M aTOMHbIE KPUCTANIUYECKME PELLETKMU.
CBoOJiCTBA BELLECTB C STUMM TUNAMMU KPUCTANTIMYECKUX PELLETOK.

MeTannmyeckan xummuyeckasa cBasb. OCOBEHHOCTM CTPOEHMA aTOMOB MeTasn10B. MeTananyeckan
XMMMYECKas CBA3b U MEeTANIIMYecKasn KpMCTannmyeckas pewweTtka. CBOMCTBa BELWECTB C 3TUM TUMOM
CBA3M.

BogopogHan xummuyeckas cBsidb. MeXMoneKkyaapHaa U BHYTPUMOJIEKYIAPHAsA BOAOPOAHAnA CBA3b.
3HayeHne BOAOPOAHOW CBA3M ANS OPraHU3aLumn CTPYKTYp Bonoimmepos.

Monnmepsl. MaacTmaccbl: TEPMONAACTbI U PEAKTONNACTbI, UX NPeACTaBUTENN U NPUMeHeHMe. BosloKkHa:
npupoaHbie (PacTUTEeNbHbIE U }KUBOTHbIE) U XMMUYECKUE (MCKYCCTBEHHbBIE U CUHTETUYECKUE), UX
npeacTaBUTENN N NPUMEHEHME.

[a3006pa3Hoe cocToAHME BewecTBa. Tpu arperatHbIX COCToAHMA BoAbl. OCOOEHHOCTU CTPOEHUA ra3os.
MonsipHbI 06beM ra3oobpasHbIX BELLLECTB.

Mpumepbl ra3006pasHbIX MPUPOAHBIX CMECEN: BO34yX, NPUPOAHbIN ras. 3arpsasHeHme atmocdepbl
(KncnoTHble goXAaM, NAaPHUKOBbLIM 3¢ deKT) M 6opbba C HUM.

MpeacTaBuUTENM ra3006pa3sHbIX BELLECTB: BOAOPOA, KUCA0POA, YIIEKUC/bIN ra3, aMMMUaK, sTUeH. Ux
nosiydeHue, cobnpaHme 1 pacnosHaBaHue.

Hunakoe coctosHue Bewectsa. Boga. NMoTtpebaeHme Boapl B ObITy M Ha Npon3BoacTee. HecTKOCTb BOAbI
M cnocobbl ee ycTpaHeHwus.

MuHepanbHble BOAbI, UX UCMO/Ib30BAHWE B CTO/IOBbLIX U 1Ie4EOHbIX LLenAX.

HuaKkne KpUCTannbl U UX NPUMEHEHMUE.

TBeppoe cocTosiHMe BelecTBa. AMOpPdHbIe TBEPAbIE BELLECTBA B MPUPOLE U B XU3HWU YeN0BEKA, UX
3Ha4YeHMe N NpuMeHeHune. Kpuctaninyeckoe cTpoeHMe BeLLECTBa.

OuncnepcHble cuctembl . NoHATUE O AMCNEPCHBIX cucTemax. AucnepcHasa ¢asa u gucnepcMoHHas cpeaa.
Knaccndukauma amcnepcHbIX CUCTEM B 3aBUCMMOCTU OT arperaTHOro COCTOAHUA ANUCNEPCHON cpeabl U
aucnepcnmoHHom ¢asbl.

MpyboamncnepcHble CUCTEMbI: SMYNbCUU, CYCTIEH3MM, a3PO30/N.

ToHKOoAMCNEPCHbIE CUCTEMBI: TN U 301U,

CocTaB BeLLecTBa M cMeceil. BelectBa MONEKYNAPHOTO M HEMONEKYNAPHOTO CTPOEHMA. 3aKOH
MOCTOAHCTBA COCTABa BELLECTB.

MoHATME «[0NA» U ee PAa3HOBUAHOCTU: MAccoBas (401A 3/1eMEHTOB B COEANHEHUM, [,01A KOMNOHEHTA B
CMECH - 40N NPUMECEN, A0 PAaCTBOPEHHOIO BELLLECTBA B pacTBope) n o6bemHas. [lons Bbixoaa
NPOAYKTa peaKkLmn OT TeOPeTUYECKM BOSMOKHOTO.

OemoHcTpauun. Moaenb KpUCTANIMYECKON peLlleTkn xnopuaa Hatpusa. O6pasLbl MUMHEPANOB C MOHHOW
KPUCTANNNYECKON PeLLEeTKOMN: KanbLmTa, ranmta. Moaenn KpUcTaninyeckmx peLleToK «Cyxoro baa»
(nnn nopa), anmasa, rpadmTa (Mam Keapua). Moaens monekynbl AHK. O6pa3subl naactmacc
(beHonodopmanbaernaHble, NoAMypeTaH, NoOAUITUNEH, MOAUNPONUIEH, MONNBUHUAXA0PUA) U U34eNns
13 HUX. O6pasu,bl BONOKOH (LLepCTb, LWeJK, aueTaTHOe BOJIOKHO, KanpoH, NaBCaH, HeMIOH) 1 u3genusa 13
Hux. O6pasubl HEOPraHUYECKMX NOJIMMEPOB (cepa NaacTUYecKas, KBapL, OKCUA, aNtoMUHUA, NPUPOSHbIE
aNtoMocuamKaTtbl). Moaenb MonsapHoro ob6bema ras3os. Tpu arperaTHbIX COCTOAHMA BoAbl. O6pasubl



HaKMNK B YaliHMKe M Tpybax LEeHTPabHOro OTOMN/IeHNA. eCTKOCTb BOAbl M CNOCO6bI ee yCTpaHeHMS.
Mpnbopbl Ha KNAKMX KpucTannax. O6pasubl PasAnUHbIX AUCNEPCHBIX CUCTEM: SMYIbCUIA, CYCNEH3UN,
asposonei, reneii u 3oneii. Koarynauma. CuHepesunc. dddekT TuHAANA.

Xumunueckue peakumm

Peakunn, nayume 6e3 nsmeHeHUs coctasa Bew,ecTs. ANOTPONUA U aNNIOTPOMNHbIE BUAOU3IMEHEHMA.
MpuYMHbBI aNN0TPONKUKM Ha Npumepe moamduKaunin Kucaopoaa, yrnepoaa u ¢ocdopa. O30H, ero
6uonormyeckas ponb.

M3omepbl U n3omepuma.

Peakunn, nayume c UsMeHeHMeM COCTaBaBeLLLECTB. Peakumn coegmHeHns, pas3noKeHNs, 3aMeLLEHNSA U
06MeHa B HEOPraHNYECKOM U OPraHUYECKOM XMMWUK. PeaKLmm 3K30- U sHAOTEpPMUYEcKue. Tenaosomn

3 dEKT XMMUYECKOM peakLMm 1 TEPMOXMMUYECKME YPaBHEHWA. PeaKLmMm ropeHuns, Kak YacTHbIN cayyai
3K30TEPMUYECKUX

peaKkumi.

CKOPOCTb XMMMYECKOM peakummn. 3aBUCMMOCTb CKOPOCTU XMMUYECKOW peaKLmMm oT Npupoasbl
pearnpyowmx BeLWECTB, KOHLLEHTPaUMK, TeMrnepaTypbl, NAOLLAAM NOBEPXHOCTM CONMPUKOCHOBEHMSA U
KaTanusatopa. Peakunm romo- u reteporeHHble. MoHATME O KaTanuse U KaTaamnsatopax. PepmeHTbl Kak
61onornyeckmne KataansaTopbl, 0COBEHHOCTU UX GYHKLMOHUPOBAHMUSA.

O6paTMMOCTb XMMMYECKUX peakunin. HeobpaTumble n obpatrmble XMMMUYeckme peakunn. CoctosHme
XMMMWYECKOro paBHOBECUA AN 06PAaTUMbIX XMMUYECKUX peakLMi. CNocobbl CMeLLLEHMA XMMUYECKOTO
paBHOBECKA Ha NpUMepe CMHTe3a aMMMaKa. MoHATUE 06 OCHOBHbIX HAaY4YHbIX NPMHLMNAX NPOU3BOACTBA
Ha NpMMepe CUHTe3a aMMMaKa WU CEPHOMN KMCNOTbI.

Ponb BOAbI B XMMUYECKOM peakumn. UcTMHHbIE pacTBOpbl. PacTBOPMMOCTL M KnaccnudpuKauma BeecTs
Mo 3TOMy NPU3HaKy: PacTBOPMMbIE, MaIOPacTBOPUMbIE M HEPACTBOPMMbIE BELLECTBA.

INEeKTPOANUTbI U HESNEKTPOIUTLI. INEKTPOANTMYECKAA Anccounauma. KNcaoTbl, OCHOBAHMA N CONU C
TOYKW 3PEHMA TEOPUUN INEKTPOINTUYECKON AUCCOLMALMN.

XMMMYecKune CBOMCTBA BOAbl; B3aMMOAENCTBUE C META/IIaMU, OCHOBHBIMW U KUC/IOTHBIMU OKCUAAMM,
pa3noxeHne n o6pasoBaHNe KpUCTANNOrMAPaATOB. Peakumm rmapaTtaumm B OpraHMYECKOM XMMUN.
MMApoan3 opraHNYecKMX U HeEOPraHUYeCKUxX coegmHeHmn. Heobpatumblin rmgponuns. O6patMmbin
rmaponns conem.

TMpponns opraHUYECKUX COEANHEHNI U ero NPaKTUYECcKoe 3HaYeHMe A1 NOAYYEHNA TMAPOSIU3HOTO
CNMPTa U Mbla. Buonornyeckas posb rMApPoaN3a B NNaCTUYECKOM U SIHEPreTUYECKOM 0OMeHe BeLLLeCTB
W 3HEPrUn B KNETKe.

OKUCAUTENBHO — BOCCTAHOBUTE/IbHbIE peakumn. CTeneHb okucneHusa. OnpeaeneHune ctenexHmn
oKucneHus no popmyne coegmnHeHus. NMoHATUE 06 OKUCANTENBHO-BOCCTAHOBUTE/IbHbBIX PEAKLMSAX.
OKUCNeHne U BOCCTaHOBNEHWNE, OKUCIUTENb U BOCCTAaHOBUTEND.

INEKTPONN3. INEKTPOIN3 KaK OKUCINTENbHO-BOCCTAHOBUTE/IbHbBIN NPOLLECC. INEKTPOIN3 PACnIaBoB U
pacTBOPOB Ha NpUMepe Xa0puaa HaTpuaA. NpaKkTUYeckoe NPUMeHeHMe 31eKTPOAN3a.
INEKTPONTUYECKOE NOJTYYEHME ANOMUHUA.

DemoHcTpauun. MNpespalleHune KpacHoro dpocdopa B 6enbin. O30HaTop. Mogenm monekyn H-bytaHa u
n306yTaHa. 3aBUCMMOCTb CKOPOCTM PeaKuumM OT NPUPOLbI BELLLECTB Ha NpUMepe B3auMoLencTeuns
pacTBOPOB Pa3/INYHbIX KNCAIOT O4MHAKOBOMN KOHLEHTPaLMK C O4MHAKOBbIMU FPaHyIlaMm LIMHKA U
B3aMMOZEMNCTBMS OAMHAKOBbIX KYCOYKOB Pa3HbIX META/IIOB (MarHus, LMHKA, »Kenesa) ¢ CoNAHOM
KMCNOTON. B3aumonaencTame pacTBOPOB CEPHOM KMCAOTbI C PacTBOPamMu TUOCyAbdaTa HATPUA PasUYHOM
KOHLEHTpaLmMm U TemnepaTtypbl. Moaenb Kunawero cnos. PasnoxeHne nepokcnaa sogopoaa ¢
NMOMOLLbIO KaTannsatopa (okcmuza mapranua (IV)) u Katanasbl cbiporo msca 1 cbiporo Kaptodens.
Mpurmepbl HEOBPATUMBIX peakunin, naywmx c obpasoBaHMeM ocaZiKa, rasa uamn sBoabl. Bsaumopeincraume
JIUTUA 1 HaTpwA ¢ Bogol. MonyyeHune okenaa docdopa (V) n pactBopeHue ero B BOAE; UCTbITaHME
NoJly4eHHOro pacTeopa Aakmycom. O6pasubl KpUcTannornapaTos. MicnbiTaHMe pacTBOPOB 3/1EKTPOIUTOB
N HE3/IEKTPOJIUTOB Ha NpegMeT AUCCoUMaLmMn. 3aBUCUMOCTb CTENEHW 3NEKTPOIMTUYECKON AMCCcoLMaLmnm
YKCYCHOW KMCNOTbI OT pa3baBnieHuns pactBopa. maponuns Kapbuaga kanbuma. M’maponuns KapboHaTos
LLe/I0YHbIX METANN0B U HATPATOB LiMHKa nam cemHua (Il). MonyyeHne mbina. Mpocrenwme
OKMCNTE/IbHO-BOCCTAHOBUTE/IbHbIE PEAKLUN; B3aMMOAENCTBUE LMHKA C CONSHOM KUCNOTOM U Kenesa ¢



pactBopom cynbdata meam (11). Mogensb anektponunsepa. Moaenb 31eKTPONN3HON BaHHbI ANA
NoNyYeHUA aNtOMUHUA.

BewyecTBa M UX cBOICTBa

MeTansnbl. B3aumogencresme MeTanioB C HEMETaNAaMM (XIOPOM, CEPOI U KUCIOPOLOM).
B3anmogaencTeme WenoYHbIX U We0YHO3EMENbHbIX METANN0B C BOAOW. INEKTPOXMMUYECKUI Pas,
HaNpAXeHUN meTannoB. BsaumogaelictBMe MeTan 08 C PAacTBOPaMU KUCAOT U coneit. ANIOMUHOTEPMUA.
B3anmopaencrame HaTpma ¢ 3TaHONOM U GEeHOJIOM.

Koppo3una metannos. MOHATUE O XMMNYECKOI N SNEKTPOXMMUYECKOM KOPPO3nn meTannos. Cnocobbl
3aLWMUTbl METANIZIOB OT KOPPO3UM.

HemeTannbl. CpaBHUTENbHAA XapaKTEPUCTMKA FafIoreHOB Kak Haubonee TMNUYHbIX NpeacTaBUTENEN
HemeTannos. OKUCAUTENbHbIE CBOMCTBA HEMETAN/IOB (B3aMMOLENCTBME C METANIAMU U BOLOPOLOM).
BoccTaHOBMTENbHbIE CBOMCTBA HEMETANN0B (B3aumogelicTeune ¢ 6onee 3N1eKTPooTpULLaTEIbHBIMU
HEeMETaNNaMU U CNOKHbIMM BELLECTBAMU-OKUCAUTENAMM).

Kucnotbl HeopraHuyeckme 1 opraHmyeckue. Knaccupukauma KMCAoT. XuMmuyeckme CBOMCTBA KMCAOT:
B3aMMOAENCTBME C METANIAMM, OKCUAAMM METANOB, TMAPOKCMAAMMN METANN0B, CONAMMU, CIUPTaMMU
(peakuma stepudmKaummn). Ocobble CBOMCTBA a30THOM M KOHLEHTPUPOBAHHOMN CEPHOMN KUCNOTbI.
OcCHOBaHWA HeopraHn4yeckne N opraHmndeckme. OCHOBaHMUA, UX KnaccudurKaumsa. Xmmmyeckme CBOMCTBA
OCHOBAHWI: B3AMMOLENCTBUE C KUCOTAMM, KUCIOTHBIMU OKCUZAMM U CONAMMU. PasnorkeHne
HepacTBOPMMbIX OCHOBAHUIN.

Conn. KnaccnduKkaums conei: cpeiHMe, KUC/ble U OCHOBHbIE. XMMMYECKME CBOMCTBA COJIEeN:
B3aMMOLENCTBUE C KUCNOTAMU, LLEeI0YamMmM, MeTannaMmn u conamu. MNpeactaButenn conem n nx
3HayeHue. Xnopug, HaTpus, KapboHaT Kanbuma, pocdat Kanbuma (cpeaHue conn); rugpokapboHaThbl
HaTPUA MU aMMOHMA (KMUcable conn); rmapokcokapboHaT meam (ll) - manaxuT (OCHOBHas conb).
KauyecTBeHHble peakumm Ha Xxnopua-, cynbdat-, U KapOOHAT-aHMOHbI, KATMOH aMMOHMSA, KAaTUOHbI Kenesa
(1) v ().

leHeTUYeCcKan CBA3b MeXAY KNaccamMu HEOPraHUYECKUX U OpraHMYecKnx coegmHeHui. MoHaTne o
reHeTUYEeCKOM CBA3U U FreHEeTUYECKUX pAgax. leHeTUYecKuii pag meTanna. FeHeTuYeckuii pag,
HemeTanna. OcobeHHOCTU reHeTUYECKOTO PALA B OPraHNUYECKOM XMMUK.

DemoHcTpauun. Konnekuma o6pasLoB MeTannoB. Bsaumogenctame HaTpus U CypbMbl C XJIOPOM,
enesa c cepoit. FopeHne MarHus 1 aNtoMMHUA B KUCaopoae. Bsaumoaeicteune LWeno4HO3eMeNbHbIX
MeTaNN0B ¢ BOAOM. B3anmoaencTene HaTpma € 3TAHONOM, UMHKA C YKCYCHOM KUCOTOM.
AntomuHoTepmus. Baanmogeincreme meam ¢ KOHLEHTPUPOBAHHOM a30THOM KUCNOTOM. Pe3ybTaThl
KOPPO3MM METa/INIOB B 3aBUCUMMOCTM OT YC/IOBUIA ee NpoTeKaHusa. Konnekumsa obpasuoB HEMETAN/IOB.
B3ammopgencTame x10pHOM BoAbl C pacTBopom bpomuaa (moanaa) kanms. Koanekums npupogHbIx
OpraHMYecKux KUcAoT. PasbaBneHne KOHLEHTPUPOBAHHOM CEPHOW KUCNOTbI. B3aumogenctame
KOHLEHTPUPOBAHHOW CEPHOM KUCNOTbI C Caxapom, LLeN1toN030M U meabto. O6pasLibl NpUPOAHbIX
MWHEpPANoB, COAEPHKALWMX XN0PUA, HaTpUA, KapboHaT KanbLma, GocdhaT KanbLmua N rTMAPOKCOKapboHaT
meam (I1). O6pasLbl NMLLEBbLIX MPOAYKTOB, COAEPKALLMX TMAPOKAPOOHATbI HATPUA U AMMOHMUS, UX
CNOCOBHOCTb K Pa3/IOXKEHMUIO NPU HarpeBaHWUN. [alweHne coabl yKcycom. KayecTBeHHble peaKkLumm Ha
KaTMOHbI U @aHWOHBI.

KoHTpobHbIX paboT — 4. MpaKTnyecknx pabot — 3.

MpomeKyTo4HaA U UTOroBas aTTecTaumsa NPOBOSATCA B COOTBETCTBUM C YcTaBOM 06pa3oBaTeNbHOro
yuperKaeHus.



HOprI OILICHOK IO XMMHH

OueHka yCTHOr0 OTBeTa
OTMeTKa «5»:

JIaH MOJIHBIA U MPaBWIbHBIA OTBET HA OCHOBAHUU U3YYCHHBIX TEOPUH,

MaTepHa U3JIOKEH B OMPEIEIeHHON JIOTMIeCKOH TIOCIIEI0BATEIEHOCTH, JTUTEPATYPHBIM SI3BIKOM,

OTBET CaMOCTOSTEIIbHBIIA.

OrMmeTKa «4»:

JIaH TOJIHBIA U MPaBWIbHBIA OTBET HA OCHOBAHUU M3YYECHHBIX TEOPUH,

MaTepuall U3JI0XKEH B OMPEICICHHON MOCIIeA0BATEILHOCTH,

JIOMYIICHBI 2-3 HECYIICCTBCHHBIC OIIMOKHW, WCIPABIICHHBIC M0 TPEOOBAHHMIO YUUTENs, WIN JaH
HETIOJTHBIN 1 HEUSTKUH OTBET.

OT1MeTKa «3»:

JlaH TTOJTHBIN OTBET, HO npu 3TOM JIOTTyIIICHA CyIlIECTBEHHAs OIIMOKA

WJIM OTBET HETIOHBIN, ITOCTPOSH HECBSI3HO.
OrMeTKa «2»:

OTBET OOHAPYKMBACT HEMIOHUMAHUE OCHOBHOT'O COJICPIKaHMsI y4eOHOr0 MaTepHIIa,

JIOTYIIIEHBI CYIIECTBEHHBIC OIIMOKH, KOTOPBIE yUaIlWiics HE MOXKET MCHPABUTH TMPU HABOISAIIHX
BOIIPOCAX YUUTETIS.

O1MeTKa «1»:
OTCYTCTBHUE OTBETA.
OueHka yMeHUii peliaTh 3a1a4u
OTMeTKa «5»:
B JIOTHYECKOM PACCYJICHUU U PEIICHUH HET OIINOOK,
3aaya pereHa pauoHATbHBIM CIIOCO00M.
O1MmeTKa «4»:
B JIOTUYIECKOM PACCYKJICHUU M PEIICHUU HET CYIIECTBEHHBIX OLIMOOK, IIPU 3TOM 33j1a4ya pPelieHa, HO
HE PalMOHAILHBIM CIIOCOO0M,
JIOITYIIIEHO He 0oJee IBYX HECYIIECTBEHHBIX OMIMOOK.
OT1MeTKa «3»:

B JIOTHUECKOM PAaCCYJICHUH HET CYIIECTBEHHBIX OIINOOK,

JIOITYCKAETCs CYIIECTBEHHAS OIIMOKA B MATEMAaTHUECKHX pacyeTax.
OT1MeTKa «2»:

HUMEIOTCS CYIIECTBEHHBIC OIIMOKH B JIOTUUECKOM PACCYKICHUH U PEILICHUH.
OtMeTKa «1»:

OTCYTCTBHE OTBETA Ha 3aj[aHUeE.

OueHKa IKCNIEPUMEHTAIBLHBIX YMEeHHIi (B mpoiecce  BbIMOJHEHHUS] MPAKTHYECKUX PadoT MO
HHCTPYKIUH)
OIeHKY CTaBsIT TEM y4aIIeMycs, 32 KOTOPBIMH OBLTO OPraHU30BaHO HAOIO/ICHHE.
OTMeTKa «5»:

paboTa BBINOJHEHA MOJIHOCTHIO. CeIaHbl IPaBUIbHBIC HAOJIO/ICHUS U BBIBOJIBI,

AKCTIEPUMEHT OCYIIECTBIIEH MO IDIaHy, C Y4€TOM TEXHHKH O€30MacHOCTH M TpaBHII pabOTHI C
BEIIECTBAMHU U IPUOOpamy,

MIPOSIBJICHBI OPTraHU3AlMOHHO-TPYAOBbIE yMEHUS (TIOANCPIKMBACTCS YKMCTOTa pPadodero Mecra,
TIOPSIJIOK HA CTOJIE, SKOHOMHO UCTIONB3Y FOTCS PEaKTHBHI).

OT1MeTKa «4»:

paboTa BBITIONHEHA, CHENAaHBl TPABWILHBIC HAOMIOACHWS W BBIBOJBL DKCIEPUMEHT BBIIOTHECH

HETIOJTHO WM HaOJTFOTAF0TCS HECYIIECTBEHHBIC OIMMOKH B paObOTe ¢ BEIMIECTBAME U IPHUOOpaAMHU.
OT1MeTKa «3»:

OTBET HETONHBIA, paboTa BBITOJHEHA TIPABIIILHO HE MEHEE UYeM HAaIlOJOBHHY JIOMYITICHA
CyIIECTBEHHAs OIMMOKa (B X0/e SKCIIEPIMEHTa, B 00bsiICHEHHH, B odopmiieHnH padotsl, o Th mpu padote ¢
BEIIECTBAMU U  TMPHOOPaAMH), KOTOPYIO Y4YalllUHCS WCHpAaBISET IO TPEOOBAHHIO  YUUTEIIS.
OTMeTKa «2»:

JTOTIYIIICHBI JIBE FLUTH 0oJiee CyIIECTBEHHBIE OMMOKU B XOJ€ DKCIEPHUMEHTA, B OOBSICHEHHUH, B
oopmnenun pabotel, o Th npu pabote ¢ BemecTBaMU U NPHOOPaMK), KOTOPBIE YUAIIMHCS HE MOXET
UCTIPABUTb.

OtMeTKa «1»:



paboTa He BBITIOIHEHA,
HIOJIHOE OTCYTCTBHE KCIIEPU MEHTAJIbHBIX YMEHHUI.
Ounenka yMeHMii peliaTh IKCIepUMeHTAIbHbIE 321a9l
ITpu oueHKe 3TOr0 YMEHHS CJIEAyeT YYUTHIBATh HAOMIOJACHHS YUUTENs U MPEAbSIBISIEMbIE ydalIMCS
PE3yJIbTAThI BHIIIOIHEHUS OIIBITOB.
Or1Mmerka «5»:
[Inan pemieHus 3afaud COCTaBJIEH MPABHJIBHO, OCYIIECTBICH MOAOOP XMMHYECKUX PEAKTHBOB U
000pyI0BaHMU, 1AHO MIOJTHOE OOBSICHEHHUE U CIETIaHbl BEIBOJIBL.
OtmeTka «4»:
TUIaH PEeIIeHUS COCTABIICH TIPABUIILHO,
OCYLIECTBJIEH MOAOOP XUMUYECKHX PEAKTUBOB H 000PYAOBAHHUSL.
JIOITYIIIEHO He 0oJee IBYX HECYIIECTBEHHBIX OMIMOOK (B OOBSICHEHUH U BEIBOZAX).
OtmeTrka «3»:
IUIaH PELICHHS COCTAaBJICH MPaBUIBHO,
OCYIIECTBJIEH NOA00P XUMUYECKUX PEAKTUBOB U 00OPYIOBaHMSI.
JOIYyILEHA CYLIECTBEHHAs OIIMOKa B O0BbICHEHHHU U BBIBOAAX.
O1MmeTKa «2»:
JIOMYIIIEHBI JTBE W Ooiee OomMOKH (B IUIAaHE pEIIeHHsA, B MOJ00pE XUMHUYECKHX, DPEaKTHBOB U
o0opynoBaHUs, B OOBSICHEHWH U BBHIBOJAX).
Otmetrka «1»:
3aj7laya He pelieHa.
OueHka 32 NMCbMEHHYI0 KOHTPOJILHYI0 PadoTy
HpI/I OLICHUBAaHWM OTBETA Y4YallCrocs HCO6XOZII/IMO YUTHIBATh Ka4Y€CTBO BBIIIOJIHCHUS pa6OTI)I 1o
3apaHusiM. KoHTposibHast paboTa OlleHHBAETCs B IETIOM.
OrMmerka «5»:
JIaH MOJIHBIA OTBET HA OCHOBE M3YUCHHBIX TEOPUI, BO3MOKHA HECYILIIECTBEHHAS OLIMOKA.
O1MeTKa «4»:
JIOITYCTHMa HEKOTOpasl HETOJIHOTa OTBETA, MOXKET OBITh HEe 0OJIee IBYX HECYIICCTBEHHBIX OIINOOK.
Or1Mmerka «3»:
paboTa BBITIONHEHA HEMOJHO (HO HE MEHEe 4YeM HaroJOBHHY), MMeeTcsl He Oosiee OJHOU
CYIIECTBEHHOM OIIMOKK U NIPH 3TOM 2-3 HEeCyIIeCTBEHHBIC.
OtmeTka «2»:
paboTa BBINOJIHEHA MEHbIIIE YeM HAIlOJIOBHHY,
MMEETCs! HECKOJIBKO CYIIECTBEHHBIX OLITHOOK.
Otmerka «1»:
paboTa He BBINOJIHEHA.
[Ipu oreHKe BBITIONHEHUS THCHBMEHHOW KOHTPOJILHOW paboThl HEOOXOAMMO YUHTHIBATH TPEOOBAHUS
eauHoro opdorpaduieckoro pexxuma.
OTMeTKa 3a MTOTOBYIO KOHTPOJIbHYIO paOOTy KOPPEKTHPYET Mpe[ MIECTBYIOIIUE IIPU BBICTABICHUH
OTMETKH 3a YeTBEPTH, MOYTO/INE, TOJI.
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