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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma no npeamery Xumus uist ooyuaromuxcs 11 kimacca
I'OCYAAPCTBEHHOI'O BIO/DKETHOI'O OBIIEOBPA3OBATEJIBHOI'O YUPEXAEHU A
«IIKOJIA Ne 14 TOPOJJCKOI'O OKPYT' A JIOHELIK» cocraBiieHa Ha OCHOBE CJIEIYIOLINX
HOPMaTHBHBIX JOKYMEHTOB:

—@enepanbHblil 3ak0H 0T 29 nexadpst 2012 r. Ne 273-®3 «O6 obpazosanuu B Poccuiickoit

Oenepauuny;

— denepanbHBIA TOCYJAPCTBEHHBI 00pa30BaTEIbHBINA CTAHIAPT OCHOBHOTO OOIIET0
obpazoBanus (yTB. npukazoM Munnpocsenieans Poccun ot 31 mast 2021 1. Ne 287) (manee —

dI'OC 0O00);

— denepanbHbIN TOCYIAPCTBEHHBIA 00pa30BaTENbHBIN CTAHIAPT CPEAHETO 00IIero 00pa3oBaHus

(yTB. mpuka3zom Munoopnayku Poccuu ot 17 mast 2012 r. Ne 413) (ganee — ®I'OC COO);
—npuka3z Munnpocsemenus Poccun ot 12 aBrycra 2022 r. Ne 732 «O BHeceHUU U3MEHEHUH B
(dbenepanbHbIN TOCYIApPCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT CPETHETO 00IIEeTr0 00pa3oBaHus,
yTBEpKAEHHBINA TpUKa3oM MuHucTepcTBa oOpa3zoBanus 1 Hayku Poccuiickoit denepanuu ot
17 mas 2012r. Ne 413»);

— @enepanpHas oOpa3oBaTesbHas IporpaMmMa OCHOBHOTO 00111ero o0pa3oBanust (yTB. IPUKA30M
Munnpocsenienus Poccun ot 18 mast 2023 r. Ne 370) (manee — ®OIT OO0);

—ODenepanpHas 00pa3oBaTeIbHAs TPOrpaMMa CpeIHero 0o1ero oopazoBanus (yTB. MPUKA30M
Munnpocsenienus Poccun ot 18 mast 2023 r. Ne 371) (manee — ®OIT COO);

—@enepanpHas paboyasi MporpaMMa OCHOBHOI'O 00Iero 00pa3oBaHus yUeOHOTO peaMeTa

«Xumusi» (06a30BbIi ypoBenb) (nanee — OPIT OO0);

—DenepanbHas paboyast MporpaMMa CpeHero o01ero oopa3oBaHus yaeOHOTO IpeIMeTa

«Xumus» (6a30BwIi 1 yriyonéuusiii yposuu) (manee — ®PIT COO);

—mipuka3 Munnpocsemennst Poccun ot 21 despans 2024 r. Ne 119 «O BHeceHUHn U3MEHEHUH B
npusioxeHust Ne 1 u Ne 2 x nmpukazy Munucrepctsa npocenieHus Poccuiickoit denepamuu ot
21 centsi6pst 2022 r. Ne 858 «O06 yTBepx)aeHUU (eaepaabHOTO MepedyHs YUeOHUKOB,
JIOMYIIEHHBIX K UCIOJIb30BAHUIO MIPH pean3alii UMEIOUIUX FOCYyAapCTBEHHYIO aKKPEIUTAIIIO
00pa3oBaTeNbHBIX MPOrPaMM HadaIbLHOTO OOIIEro, OCHOBHOI'O OOIIIEro, CPEeAHEro 00Iero

o0pa3oBaHMs OPTaHU3ALUSIMHU, OCYIIECTBISIOUIUMHI 00pa30BaTEIbHYIO IEATEIbHOCTD U
YCTaHOBJICHUS MPEAETIbHOTO CPOKa UCTIOIb30BAHMS HCKIIFOUEHHBIX YYEOHUKOB.

OcHOBY NOJIXOJIOB K pa3paboTKe MPOrpaMMBbI [0 XUMHUH, K ONPEAETICHHUIO O0IIeH CTpaTeruu
oOyueHus, BOCIIUTAHUS U PA3BUTHs 00YYarOIIUXCS CPEACTBAMH YUEOHOTO MpeaMeTa « XUMUs
st 11 xmacca Ha 6a30BOM YPOBHE COCTaBMIIHM KOHIIeNTyaabHbIe nojoxkeruss PI'OC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJIeH, COJiepKaHus, pe3yIbTaToB 00yUueHUs U TPeOOBaHUI K YPOBHIO
MIOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pazoBaHue, MOIy4aeMOe BBITYCKHUKaMU 00111e00pa30BaTeIbHOM OpraHu3aIiy,
SIBJISIETCS HEOTHEMJIEMOH YacThi0 UX 00pa3oBaHHOCTH. OHO CIY>KUT 3aBEPILAOLIUM 3TAIIOM
pealin3aiuy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIINX
L[EJIOCTHOM CHCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB
MPUPOBI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIIEH KyJIbTyphl UETOBEKA, a TAKXKe
AKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM cpefie.
Peanuzyercsa xummdeckoe o0Opa3oBaHue 00yJaIONIUXCs HA YPOBHE CPETHETO O0IIEro
o0pa3oBaHMs CpeACTBAMH Y4eOHOTO MpeaMeTa « XUMHUSD», COAepKaHUe U TOCTPOCHHUE KOTOPOTO
OTIpe/IeTIEHBI B MPOrpaMMe M0 XUMHUH C YUETOM crieln(DUKH HAYKHA XUMHH, e€ 3HAUCHUS B
MO3HAHUU MPUPOJIBI U B MAaTEPUANTBHOMN JKU3HH OOIIECTBA, a TAKXKe C YIETOM OOIIMX Iesel U
MIPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO OOIIIEero
oOpazoBanus B Poccuiickoii Deaepanum.

XMMMA KaK 3N1eMEHT CUCTEMbl EeCTeCTBEHHbIX HayK MrpaetT ocobylo posb B COBPEMEHHOW
UMBUAM3ALMM, B CO34aHUM HOBOM 6asbl MaTepuanbHOW KyabTypbl. OHa BHOCUT CBOWM BKAag B



dbopmMmnpoBaHME PaALMOHANBHOIO Hay4yHOro MbIW/IEHUS, B CO34aHME LLeNOCTHOro npeactaBieHusa o6
OKpPY)KaloWeM MUpPe KaK 0 eAMHCTBE NPUPOAbI U YesioBEKA, KOTopoe GOopMUPYETCA B XMMUU Ha OCHOBE
NMOHMMAHMA BELLECTBEHHOIO COCTAaBa OKPYXKAOLWEro M1Mpa, 0CO3HAHUA B3aMMOCBA3W MEXKAY CTPOEHNEM
BELLECTB, UX CBOMCTBAMM MU BO3MOMKHbIMUM 06/1aCTAMKN NPUMEHEHUS.

TecHO B3aMMOAENCTBYA C APYTMMU €CTEeCTBEHHbIMM HAyKaMK, XMMWUA CTasia HeoTbeMsieMoW
YacTbl0O MMPOBOM Ky/bTypbl, HEOBXOAMMbIM YCNOBMEM YCMELWHOro TPYAa WM XMU3HWU KaXKAoro 4jaeHa
obuiectBa. CoBpemeHHas XMMMSA KaK HayKa co3uAaTesibHad, KaK HayKa BbICOKMX TEXHONOruiA
Hanpas/eHa Ha pelweHue r1obanbHbIX NPO6IEeM YCTOMUYMBOrO PasBUTUA YEIOBEYECTBA — CbiPpbEBOW,
3HepreTMYecKon, NULLEBOM, 3KOJIOrMYecKon 6e30NacHOCTU U OXPaHbl 340P0BbA.

B cOOTBETCTBMM C OOLMMM LEeNAMM U MPUHLMNAMU cpegHero obuero obpasoBaHna coaepraHue
npeamera «Xumua» (11 knacc, 6a30Bblii YpOBEHb U3YUYEHUSA) OPUEHTUPOBAHO MPEUMYLLECTBEHHO Ha
06LLEeKYNbTYPHYIO NOArOTOBKY 0OYyYaloWMXca, HE0bXoAMMYIO UM A4 BbIPabOTKM MUPOBO33PEHYECKUX
OPUEHTMPOB, YCMELIHOro BK/IOYEHUA B KU3Hb COLMYMA, MPOAOJ/IXKEHUA 0bpa3oBaHMA B Pas/iNUHbIX
06.1acTAX, He CBA3AHHbIX HEMOCPeACTBEHHO C XUMUEA.

CocTtaBaatowummn npeamera «Xumua» apastotcs 6a3oBbld Kypc — «O6Wwas n HeopraHu4yeckas
XMMMUSA», OCHOBHbIM KOMMOHEHTOM COAEP*KaHUA KOTOPbIX ABNAOTCA OCHOBbI 6a30BOM HayKu: cucTema
3HAHWI NO HEOPTraHNYECKOM XUMMK (C BKAKOYEHUEM 3HAHUI U3 06LLel xumnn). opmupoBaHUE JaHHOM
CUCTEMbl 3HaHWK NpU M3y4eHMM npegmeTa obecrneynMBaeT BO3MOXHOCTb PACCMOTPEHUA BCErO
MHOroo6pasuns BeLLecTB Ha OCHOBE OOLLMX NOHATUIA, 3aKOHOB U TEOPUIA XUMUMU.

CTpyKTypa cogepkaHus Kypca — «O6las M HeopraHuyeckas xumua» chopmMMpoBaHa B
nporpamme MO XMMWUW HA OCHOBE CMCTEMHOro noAaxoga K M3yyeHWto yyebHoro maTepuana u
obycnoBneHa WUCTOPUYECKM OOBOCHOBAHHbIM Pa3sBUTMEM 3HAHWI Ha oOnpeaenéHHbIX TeopPeTUYecKux
YPOBHAX. .

Moa, HOBLIM YIIOM 3peHua B npegmeTe «Xumusa» 6a30BOro YPOBHA PACCMaTPMBAETCA U3YUYEHHbIN
Ha ypoBHE OCHOBHOrO 06LLero o6pasoBaHNs TEOPETUYECKNI MaTepmnan U GaKToNornyeckne ceegeHms o
BELLeCTBAaX U XMMWUYECKOM peakuuu. Tak, B 4aCTHOCTU, B Kypce «OOLaa M HeopraHMYeckas XMmua»
obyvatoWmMmes NpeaocTaBaAseTca BO3MOMKHOCTb OCO3HaTb 3HAYeHWe nepuoaUYEecKoro 3aKoHa C
0bLEeTeOPETUYECKUX M  METOA0NOMMYECKUX MNO3ULMKA, TNybKe MNOHATb WUCTOPUYECKOE W3MEHEHUE
bYHKLMIA 3TOro 3aKoHa — OT 0606w atoLLen 40 06ACHAOWEN M MPOrHO3UPYIOLLEN.

EovHas cuctema 3HAHWIM O Ba*KHEWMWMX BELeCcTBax, MX COCTaBe, CTPOEHWM, CBOWCTBAX W
NPUMEHEHUN, @ TaKKe O XMMMUUYECKUX PeaKkUMsX, UX CYLLHOCTM M 3aKOHOMEPHOCTAX MPOTEeKaHWUs
OonosHseTca B Kypce 11 Knacca afemMeHTamMu COAEpPMKaHWUs, MMEHLWMMN KybTYPONOrMYECKUN U
NPWUKNAQHOM XapakTep. 3TU 3HaHUA CNocoBCTBYIOT MOHMMAHUIO B3aMMOCBS3M XUMWUW C APYrUMM
HayKamM, pPacKpbiBalOT €€ po/sib B MNO3HABATE/NIbHOM W MPaKTUYECKOM nOeATeNbHOCTM YesloBeKa,
CNocobCTBYIOT BOCMUTAHUIO YBaXKEHWst K MpoLeccy TBOpPYeCcTBa B 06/1aCTU TeOpUM U MPaKTUYECKUX
NPUNOXKEHNN XMMUKN, MOMOTALOT BbIMYCKHMUKY OPUEHTMPOBATHLCS B 0OLWECTBEHHO U IMYHOCTHO 3HAYMMbIX
npobaemax, CBS3aHHbIX C XMMUEN, KPUTUYECKM OCMbICIMBATb MHPOPMALMIO U NMPUMEHATb €€ ans
NOMONIHEHWNS 3HAHWUN, PEeLUeHUA UHTENIEKTYaIbHbIX M SKCNEePUMEHTAIbHbIX UCCNea0BaTeNbCKUX 3a4a4. B
LeNOM coaeprkaHme yyebHoro npegmera «XMMuA» OAHHOTO YPOBHA WM3YYEHWA OPUEHTUPOBAHO Ha
dopmmpoBaHMe y 0OyYalOLWMXCA MUPOBO33PEHYECKON OCHOBbLI A5 MOHUMaHUA GUAOCODCKUX MAEN,
TAKMX KaK: maTepuasibHOe eAMHCTBO HEOPraHWMYecKoro M OpraHMYeckoro mupa, 0byc/lIoBAEHHOCTb
CBOWCTB BELLeCTB MX COCTaBOM W CTPOEHWEM, MO3HABAEMOCTb MPUPOAHbIX SABAEHUN NYyTEM
3KCMepuMeHTa M pPeLeHuss NpPOTMBOPEUYUI MeXAy HOBbiMM daKTamu U TEOpPeTUYEeCKUMMMU
npeanocbiIkaMu, OCO3HAHWE POSU XUMUW B PELUEHUU 3KOMOTMYECKMX npobnem, a TaKxKe npobsem
cbeperkeHnn aHepreTUYecKuX PecypcoBs, Cbipbs, CO34aHUA HOBbIX TEXHONOTMIA U MaTepPMaos.

B nnaHe pelweHus 3agay BOCMNUTAHWUSA, PasBUTUA W couManusaummn obydarolmxca MPUHATbIE
Nporpammon Mo XUMUM NOAXOAbl K ONpeaeneHut0 COoAEpPrKaHMA UM MOCTPOeHMA npeameta
npeaycmaTpusatoT GOpMUPOBAHUE YHMUBEPCAbHBIX Y4EOHbIX AENCTBUIN, MMeIOLLMX 6a30BOe 3HAYeHUe
ONS Pa3/IMYHbIX BUA0B AEATENbHOCTU: pelleHns npobaem, NoUcKa, aHanmsa n ob6paboTku nHbopmaumu,
HeobxoaMMbIX ANA NPUOBPEeTeHMA OnbiTa NPAKTUYECKOW U  WUCCNe[oBaTeNbCKOM  AEeATeNbHOCTH,
3aHMMalOLLEN BAaXKHOE MECTO B MO3HAHUM XUMUMN.

B npaKTuKe npenogaBaHWs XMMWM KaK Ha YPOBHE OCHOBHOro obliero obpasoBaHus, Tak U Ha
ypoBHe cpeaHero obuiero obpasoBaHuA, NpU onpeaeneHnn coaepKaTe/lbHOM XapaKTEPUCTUKN Lenel
M3yyeHuMa npeamMeTa HanpaB/lieHMEM MepPBOCTENEHHON 3HAYMMOCTM TPAAMLUMOHHO NPU3HAETCA



dOopMUpPOBAHME OCHOB XMMMUYECKON HayKM Kak 061acTM COBPEMEHHOIO eCTECTBO3HAHMA, NPAKTUYECKOM
DEeATeNbHOCTU Ye/IoBEKA M KaK OIHOTO M3 KOMMOHEHTOB MUPOBOW Ky/bTypbl. C METOAMUYECKOW TOUKM
3peHUs TaKol NoAXo4 K OnpeaeneHunto Lenen nsydeHuns npeameTa ABnseTca BrosHe onpasAaHHbIM.
CornacHo AaHHOW TOYKe 3peHMA raBHbIMU Lenamm GopMUPOBaHMUE CUCTEMbI XMMUYECKU U3YUYEHUSA
npegmeta «Xumusa» Ha 6a3oBoM ypoBHe (11 Kn.) ABNAIOTCA:
doOpMUpPOBAHME 3HAHWUIM KaK BarKHENWEN COCTaBAAIOLEN eCTEeCTBEHHO - Hay4yHOW KapTUMHbI MKWpa, B
OCHOBE KOTOPOM fieXKaT KatouyeBble MOoHATUA, PpyHOAAMEHTa/IbHbIE 3aKOHbI U TEOPUN XMMWUKM, OCBOEHUE
A3blKA HAYKW, YCBOEHME M MOHMMAHME CYLWHOCTM AOCTYMHbIX 0600LEHNI MUPOBO33PEHYECKOTO
XapaKkTtepa, 03HaKoOM/ieHWE C ncropwme nx pa3BuTUA n CTaHOB/IEHUS;
dopmupoBaHMe U pPasBUTUE MPEACTaBNEHUA O HayyHbIX METOAax MO3HaHWUSA BELLEeCTB U XMMMUYECKUX
peakuuin, HeobxoaMMbIX AN NPUOBPETEHUA YMEHNI OPUEHTUPOBATLCA B MUPE BELLECTB U XMMUYECKUX
ABNEHUN, VMEKWMX MecTto B MNpuUpoae, B  MPAKTUYECKOW W MOBCEAHEBHOW  KU3HWY;
pa3BuUTME YMEHWN U CcrnocoboB [eATeNbHOCTW, CBA3AHHbIX C HabaaeHnem U 06BACHEHUEM
XMMMYECKOro 3KcnepumeHTa, cobntogeHnem npasumn 6e3onacHoro obpalLeHma ¢ BeLLecTBamum.

Hapsay c 3Tum, coaep:kaTe/ibHas XapaKTepUCTMKa Lefel M 3agady M3ydeHua npeameTta B
nporpamme Mo XMMWUM YTOYHEHA M CKOPPEKTMPOBaHa B COOTBETCTBMM C HOBbIMW MPUOPUTETAMU B
cucteme cpepHero obuwero obpasoBaHusA. CerogHA B NpenogaBaHUM XMMUW B GONbLUEN CTENneHu
oTAAETCA NpeanoyTeHMe MPaKTUYECKON KOMMOHEHTE coAepyKaHuA 0byyeHMs, OPUEHTUPOBAHHONM Ha
NMoAroTOBKY BbIMYCKHWKa 0bLweobpa3oBaTe/ibHOM OpraHM3auuMu, BAaLEloWero He Habopom 3HaHUM, a
bYHKLMOHANbHOW TPaMOTHOCTbIO, TO €CTb CMocobaMn U YMEHUAMMU aKTUBHOFO MOAYYEHUS 3HAHWUMN U
NPUMEHEHUA NX B PEAIbHOM XU3HWU A5 PeLleHUs MPaKTUYECKUX 3a4au.

B cBA3M C 3TUM Npu M3y4yeHUWU npegmeTa «XMMUsS» OOMUHUPYIOLEEe 3HaYeHWe npuobpeTtaroT
TaKMe Lenm u 3agaum, Kak:

agantaums obyvatolwmxca K YyCIOBMAM AWMHAMUYHO pasBMBatollerocs mupa, GopmmpoBaHue
WHTENNEKTYyaZlbHO  pPasBMTOM  JINYHOCTW, TOTOBOM K  camoobpas3oBaHUO,  COTPYAHWYECTBY,
CaMOCTOATEIbHOMY NMPUHATUIO IPAMOTHbIX PELLEHWNI B KOHKPETHbIX }KU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C
BELLeCTBaMM U UX MPUMEHEHUEM;

dopmupoBaHME Yy O0OYYaOLMXCSA KAKOUYEBbIX HABbIKOB (KAHOYEBbIX KOMMETEHUMI), UMEOLLMX
YHUBEpPCANbHOE 3HaYeHne A/1A Pa3INYHbIX BUAOB AeATEIbHOCTU: pelleHns npobaem, NnoucKa, aHanmsa u
06paboTKM MHDOPMALUKM, HEOBXOAMMbIX A1 NPUOBPETEHMA ONbiTa AEATENbHOCTU, KOTOpPas 3aHMMaeT
Ba)*HOE MECTO B MO3HAHWM XMMMUW, a TaKKe AN OLEHKU C MO3ULMIKA 3KoJormyeckor 6esonacHocTu
XapaKTepa BAINAHMA BELLECTB M XMMUYECKMX NPOLECCOB Ha OPraHM3M YeslI0BEKa U NPUPOAHYIO cpeay;

pa3BUTME MO3HaBaTE/IbHbIX WHTEPECOB, MWHTEN/NIEKTya/lbHbIX W TBOPYECKUX CrocobHocTel
obyuvatoLmxca: cnocobHOCTM CaMOCTOATENbHO NPMOBpPEeTaTb HOBbIE 3HAHMA MO XMMWUKN B COOTBETCTBUM C
KM3HEHHbIMW NOTPEOBHOCTAMM, MCMNONb30BaTb COBPEMEHHble WHGOPMALMOHHbIE TEXHONOMMU ANs
NMomcKa M aHanu3a yyebHoMn 1 Hay4YHO-NONYyAAPHON MHPOPMALLUN XMMUYECKOTO COAEPKAHUS;

dopmupoBaHne U pasBuTME Yy OOyYaloLWMXCA aCCOUMATMBHOINO W JIOTMYECKOro MbIL/IeHUA,
Habno4aTeNbHOCTU, COBPAHHOCTM, aKKYPATHOCTU, KOTOpble 0COBEHHO HEObXOoAMMbI, B YAaCTHOCTU, NP
NAaHUPOBAHUUN N MPOBEAEHUN XMMNYECKOTO SKCNEPUMEHTA;

BOCNUTaHME y obydawowmxca ybexaAEHHOCTU B NYMaHUCTUYECKON HaNpaBAEHHOCTU XMMWUKU, eé
Ba)KHOM pONM B peleHnn rnobasbHbix Npobiem paumoHasbHOro NPUPOAONO/b30BaHUA, NOMNOAHEHMUA
SHEepreTMYecKMx pPecypcoB W COXPaHEHUA MPUPOAHOrO pPaBHOBECUA, OCO3HAHWS HeobXxoAUMOCTM
H6eperKHOro OTHOLIEHMA K NPUPOAE U CBOEMY 340POBbIO, @ TaKKe NPUOBPETEHMSA OMNbITA UCMONb30BAHUA
NOJIYYEHHbIX 3HaHWI ANA MPUHATUS TPAMOTHbIX PELEHUN B CUTyauLMAX, CBA3AHHbIX C XMMUYECKUMMU
ABNEHUAMM.

B yuebHOM nnaHe cpegHero obuwero obpasoBaHMaA NpeameT «Xumma» 6a3oBoOro ypoBHA BXOAUT B
COCTaB NpeaMeTHOM 061acTn « ECTeCTBEHHO-Hay4YHbIe NpeaMeTbl».

O6lee 4Mcno 4acos, OTBEAEHHbIX AN U3YYEHUA XMMUKM, Ha BA30BOM YypOoBHE cpeaHero obuiero
obpasoBaHus, coctaBnseT B 11 knacce — 34 yaca (1 yac B Hegento).

COJEPKAHUSA OBYUYEHMUA 11 KJIIACC
OBIIAA 1 HEOPITAHUYECKA A XUMMA

TeopeTnyeckne 0CHOBbI XMMUU



XrMmuyeckuin anemeHT. ATom. A4po atoma, M30ToMbl. INIEKTPOHHAA 000/104Ka. DHepreTudeckmne
YPOBHW, NOAYPOBHU. ATOMHble opbutann, s-, p-, d- anemeHTbl. OcobBeHHOCTM pacnpeseneHus
3NEeKTPOHOB MO OpOMTaNAM B aTOMax 31E€MEHTOB MepPBbIX YETbipEX MepuoAoB. D/IEKTPOHHaA
KOHUrypauusa aToMoB.

Mepuoamyecknin 3akoH U Mepunoanyeckaa cuctema XMMmndeckux anemeHtos . N. MeHgeneesa.
CBA3b NepMoanYecKoro 3akoHa v MNepuoanyeckoi cuctemol XmMmndecknx anemenTos . V. MeHaeneesa
C COBPEMEHHOW Teopuein CTPOeHMA aTOMOB. 3aKOHOMEPHOCTU WM3MEHEHMUA CBOMCTB XMMMYECKMUX
3N1eMEeHTOB M 06pasyembiX UMW MPOCTbIX M CAOXHbIX BELEeCTB NO rpynnam u nepuogam. 3HavyeHue
nepuoaMYecKoro 3aKoHa B Pa3BUTUN HayKK.

CTpoeHue BewecTBa. XMMMYecKan cBAsb. Buabl XMMUYECKol CBA3M (KOBaNeHTHas HenoaspHasa v
NnofApHasA, MOHHaA, meTannuyeckas). MexaHu3mbl 06pa3oBaHMA KOBA/NIEHTHOW XMMUWYECKOW CBA3U
(0BbMeHHbI 1 AOHOPHO-aKLUENTOPHbIN). BoaopoaHaa cBsA3b. BaneHTHOCTb. DNEKTPOOTPULLATENbHOCTD.
CreneHb okucneHua. NoHbl: KaTMOHbI U AHUOHbI.

BeluecTBa MONEKYNAAPHOIO U HEMONEKYIAPHOTO CTPOEHMA. 3aKOH NOCTOAHCTBA COCTaBa BeLLECTBa.
TUNbl KPUCTANTIMYECKMX PELLETOK. 3aBMCMMOCTb CBOMCTBA BELLLECTB OT TUNA KPUCTANI/IMYECKON PELLETKM.

MoHATME O AMCNepCHbIX cucTemMax. MCTUMHHblE M KonnoupHblie pacteBopbl. Maccosada f[onsA
BelLecTBa B pacTBope.

Knaccudumkaumsa HeopraHMYeckuMx coeauMHeHUn. HomeHKnaTypa HeopraHW4YecKuMx BeLLecTs.
[eHeTMYecKana CBA3b HEOPraHUYEeCKMX BELeCTB, NPUHaANEKALUMX K PA3/IUYHBIM K1accaM.

Xvmunueckan peakums. KnaccuduKkauma XMMUYECKUX peaKkLmnii B HEOPraHMYEeCKoM 1 opraHnYecKom
XUMUKU. 3aKOH COXPAHEHWA MACCbl BELLEeCTB, 3aKOH COXPaHEHWA U MpeBpaLLeHUA dHepruu npu
XUMUYECKUX peaKLuMmaxX.

CKopoCTb peakuum, eé 3aBUCUMOCTb OT Pas3InYHbIX pakTopoB. ObpaTMmble peakunm. Xummnyeckoe
paBHoBecue. PaKTOpbI, BAUAIOLWME HA COCTOAHNE XMMNYECKOro paBHoBecuA. MpuHuun Jle LaTtense.

dneKkTponutTnyeckasa auccoumaums. CunbHble K cnabble anekTponutbl. Cpega BOAHbIX PacTBOPOB
BELLECTB: KMUCNanA, HEWTPA/IbHAA, LLLE/I0YHaA.

OKNCANTENbHO-BOCCTAaHOBUTENbHbIE peaKumu.

JKcneprumeHTaabHble MeTOoAbl U3YYEHUA BELLECTB U UX NPEBPALLEHWNI: AEMOHCTPaLMA TabauL,
«Mepuogmyeckas cuctema XMMUYeCcKux anemeHToB . . MeHaeneesa», usyyeHne mogenen
KPUCTaNNMYECKUX peLLEToK, HabaoaeHme

M OnMcaHne AeMOHCTPaALMOHHbIX U TabopaToOpPHbIX OMNbITOB (Pa3noXeHne NnepokcMaa Boaoposa B
NPUCYTCTBMM KaTanun3aTopa, onpeseneHne cpedbl PAacTBOPOB BELLECTB C MOMOLLbH YHUBEPCA/IbHOIO
MHAMKATOpPa, peakuum MOHHOro obMeHa), NpoBeAeHNE NPAKTUYECKON PaboTbl « BAnAHWE PasNnUYHbIX
$aKTOPOB Ha CKOPOCTb XMMUYECKON peaKkLUm».

PacyéTtHble 3a4a4um.

PacyéTbl NO YypaBHEHUAM XMMWUYECKMX peaKkuuii, B TOM 4YuCae TepMOXMMUYECKMEe PacyéTbl,
PacyYéTbl C UICNONb30BAHMEM NOHATUA «MACCOBAA A,0/1A BELLECTBAY.

HeopraHuueckas xumua

HemeTannbl. MonoxeHne HemeTansnoB B lepnoamnyeckoin cuctemMe XMMUYECKMX 3/1emeHToB .
N. MeHaeneesa n ocobeHHOCTM CTPOEHMA aTOMOB. DU3nYeCcKMe CBOMCTBA HeMeTaan0B. AnnoTponus
HemeTannos (Ha NpuMepe Kucnopoaa, cepbl, bochopa u yrnepoaa).
XMMMYEeCKne CBOMCTBA Ba*KHENLIMX HEMETaN0B (rasioreHoB, cepbl, a3oTa, pocdopa, yrnepoga u
KpeMHUs) 1 Ux coegmHeHnn (OKCUA0B, KUCI0POACOAEPKALLMX KUCNOT, BOAOPOAHbIX COEANHEHWI).
MpUMeHeHNE BaXKHENLLINX HEMETANIOB U UX COeAUHEHUN.
MeTannbl. MNonoxeHne meTannos B [lepMoAMYECcKOl CUCTEME XMMUYECKUX snemeHToB [.
N. MeHpeneeBa. OcoBeHHOCTU CTPOEHWUS 3NEKTPOHHbIX obonoyek aTomoB MmeTannoB. Obwme
dusnyeckme ceokctea MmeTansioB. CnnaBbl METANNO0B. INEKTPOXMMUYECKUI pAg, HanpaKeHUn
MEeTanNsoB..
XYMUYecKMe CBOMCTBA BaXKHEMLWMX METaNNoB (HaTpWUW, KanWui, KanbUWi, MarHuin, aJtoMUHWUI,
LUMHK, XPOM, }Keneso, Mefib) U UX COeAUHEHNA.



Ob6uwue cnocobbl nonyyeHns meTannos. MpumeHeHMe MeTaNN0B B ObITy U TEXHUKE.

JKCNepMMeHTabHble MEeToAbl M3YYeHUA BELLeCTB U WMX MPEeBPaLLeHUn: U3y4eHWe KOANEeKLUU
«MeTannbl 1 cniasbl», 06pPa3LOB HEMETA/I/IOB, PeLleHUe 3KCNepuMeHTaslbHbIX 3a4a4, HabaogeHve u
onucaHue AeMOHCTPALMOHHbIX M 1abopaTopPHbIX OMbITOB (B3aMMoAencTBMe TMAPOKCUAA aNtOMUHUSA C

pacTtBOpamMun KUCNOT U m,enoqeﬁ, KavyecCTBeHHble peakunn Ha KaTUOHbI METa}'I}'IOB).

PacyéTHble 3agaun.

PacuéTtbl maccbl BellecTsa uamM o6bEMa rasos Mo M3BECTHOMY KOJIMYECTBY BELLECTBa, Macce Mau
06BbEMY OIHOIO U3 y4acTBYHOLIUX B PeaKLMM BeLLEecTB, paci€Tbl Macchbl (06bEMA, KOIMUYECTBa BeLLecTBa)
NPOAYKTOB peaKkLnmn, eCam 04HO U3 BELLLECTB MMEET MPUMECH.

Xumua u *KU3Hb

Ponb xumum B obecnevyeHMn 3SKONOTMUYECKOW, ISHEepreTMYeckom W nuueBoir 6e3onacHocTy,
pa3BnUTUnN meagnuunHbI. MoHAaTMe o Hay4HbIX MeToA4aX NO3HAaHMA BelWeCTB U XMMNYECKUX peaKLLMVI.

MpepcrtaBneHna o6 o6WMX HayyHbIX MPUHLMMAAX MPOMbBILIEHHOrO MNOMYYEHUA BaAKHEMLUMX
BELLECTB.

YenoBek B MWpe BeLWECTB M MaATEePUasoB: BaKHENLWME CTPOUTENIbHble MaTepuainsbl,
KOHCTPYKLUMOHHbIE  MaTepuasbl, KpackKu, CTeKkno, KepamMuKa, mMaTepuanbl  ONA 3/1EKTPOHUKMNU,
HaHOMaTepKuasbl, OpraHUYECKNE U MUHEPA/IbHbIE Y00 peHMs.

XnumMmuAa n 300poBbe YesoBeEKa: MpaBUIa MCNONb30BAHMA JIEKAPCTBEHHbIX NMPenapaTos, NpaBu/a
6esonacHoro MCNOJIb30BaHMA npenapartos 6bITOBOM XUMUU
B NMOBCEAHEBHOM }KU3HM.

MenpeameTHble CBA3U.

Peanusauma mexnpegmeTHbIX CBA3EN MpPU M3y4yeHMM obLien M HeopraHuyeckon xumumm B 11
Knacce OCYLLECTB/AETCS 4Yepes MCMNONb30BaHWE KaK OOLMX eCTeCTBEHHO-HAy4HbIX MOHATUIA, TaK M
MOHATUMI, ABNAIOLLMXCA CUCTEMHbBIMWN A5 OTAE/bHbIX NPEeAMETOB €CTECTBEHHO-HAYYHOrO LMKAa.

O6wwme ecTecTBEHHO-Hay4YHble MOHATUA: HAay4YHbIN GaKT, IMNoTe3a, 3aKOH, TEOPUA, aHANU3, CUHTES,
KnaccuduKaums, NepmogmIHoCTb, HabatoaeHNe, SKCNepUMeHT, MOAENNPOBAHUE, U3MEPEHWUE, IBIEHNE.

®dusmka: maTepus, 3Heprus, macca, aToM, 3/NEKTPOH, MPOTOH, HEWTPOH, WOH, u30TonM,
PaAMOaKTUBHOCTb, MOJIEKYNa, 3SHEPreTUYecKUin yYpoBEHb, BeLLecTBo, Teno, 06bEm, arperatHoe
COCTOsIHME BeLecTBa, pU3nYecKkme BeNYMHbI U e ANHULbI UX U3MEPEHUSA, CKOPOCTb.

Buonorusa: Knetka, opraHMsm, saKocucTema, buochepa, Makpo- U MUKPOINEMEHTbI, BUTAMUHbI,
0b6MeH BeLLLeCTB B OpraHM3me.

leorpadua: mmHepanbl, ropHbie MOpPoAbl, NOAE3HbIe MCKOoMaeMble, TONJNBO, PEeCYpChbl.

TexHONOrMA: XMMMYECKaa MPOMbIWNEHHOCTb, METANANYpPrusa, MNPOU3BOACTBO CTPOUTE/bHbIX
MaTepmnasnoB, CE/IbCKOXO3ANCTBEHHOE NPOM3BOACTBO, MULLLEBAA NMPOMbILWAEHHOCTb, GapMaLeBTMYECKas
NMPOMBbILW/IEHHOCTb, MPOM3BOACTBO KOCMETUYECKUX MpenapaToB, MNPOM3BOACTBO KOHCTPYKLUMOHHbIX
MaTepmanoB, 3NEKTPOHHAA NPOMbILIJIEHHOCTb, HAHOTEXHOOTUN.,

NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA NMPOTPAMMbI MO XUMWUN HA BA3OBOM YPOBHE
CPEAHEIO OBLLErO O6PA3OBAHUA

JINMHOCTHbBIE PE3Y/IbTATbI

®rocC COO ycraHaBnuMBaeT TpeboBaHMA K pe3y/bTaTamM OCBOEHMA OobydalolmMmmnca nporpamm
cpefHero obuwero o6pasoBaHMA  (IMYHOCTHbIM, MeTanpegMeTHbIM U npeaMeTHbIM).  HaydHo-
MeTOAMNYECKON OCHOBOM A/1A PaspaboTKM MAAHUMPYEMbIX Pe3ynbTaTOB OCBOEHWA MPOrpamMmm CpesHero
obLLero o6pas3oBaHuUA ABAAETCA CUCTEMHO-AEATENbHOCTHbIM NOAXOA,

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHBIM MOAXOAOM B CTPYKTYpe JIMYHOCTHbLIX pe3y/bTaToB
OCBOEHUA npeameTa «XMMUA» Ha YPOBHe cpeaHero obliero obpasoBaHMA BblAesieHbl caeaytolme
cocTaBafAwoLme:

- OCO3HaHMe ObyYaloLWMMUCA POCCUMCKOM FPaKAAHCKON MAEHTUYHOCTM — TOTOBHOCTU K
CaMOpa3BUTUIO, CAMOCTOATENIBHOCTM U CaMOONpeaeNeHuo;

- Ha/InYne MOTUBALUM K 0BYyYeHUIO;



- LeneHanpaB/feHHOe pPa3BUTME BHYTPEHHUX YOeXAeHWNn JIMYHOCTU Ha OCHOBE KJIHOYEBbIX
LeHHOCTeN N UCTOPUYECKUX TPAANLMIN 6A30BOM HAYKU XUMUU;

- TOTOBHOCTb W CMOCOOHOCTb OBOyvaloWwmMxca PYKOBOACTBOBATbLCA B CBOEW AeATe/IbHOCTU
LLEHHOCTHO-CMbIC/TIOBbIMW YCTAaHOBKAMMU, MPUCYLLMMM LENOCTHOM CUCTEME XMMMUYECKOTo 06pa3oBaHus;

- HaZMuyMe MNPaBOCO3HAHUA 3KONOTMYECKOW Ky/AbTypbl U CMOCOOHOCTU CTaBWUTbL LieIM U CTPOUTb
YKU3HEHHbIE MNaaHbl.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMA npeameTa «XMmMua» AOCTUraloTCa B eAMHCTBE yyebHOoW u
BOCMUTATE/IbHOW AeATeNIbHOCTU B COOTBETCTBUM C NYMaHUCTUYECKMMMU, COLIMOKYNbTYPHbIMU, OYXOBHO-
HPaBCTBEHHbIMW LEHHOCTAMM M MAeaNamMu POCCUMIACKOTO rpaxAaHCKoro obliectsa, MPUHATbBIMKU B
obliecTBe HopmamuM W MpaBuUAaMM MOBeAEHMUsi, CrNoCOBOCTBYIOLMMM MPOLLECcCaM CaMOMO3HaHMS,
CaMOpPa3BUTMA Y HPABCTBEHHOMO CTAHOB/IEHUSA JIMMHOCTU 0ByYatoWmMXCA.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA MpegmeTa «XMMUSA» OTparkatoT cPOPMUPOBAHHOCTL OMbITa
Nno3HaBaTe/IbHOM M MPAKTUYECKON AeATeNbHOCTM 0byYatoWwmMxcs No peanmnsaumm NpuHATbIX B obLliecTse
LLeHHOCTEel, B TOM YMC/E B YaCTU:

1) rpaXkAaHCKOro BOCNUTAHUA:

- 0CO3HaHMA 06YYaOLLMMMCA CBOUX KOHCTUTYLIMOHHDBIX MPaB 1 06A3aHHOCTEN, yBaXKeHUA K 3aKOHY
M NPaBOMNOPALKY;

- NPeACTaB/IeHUs 0 COLMAbHbIX HOPMAX M NPaBUIax MEXINYHOCTHbIX OTHOLLEHWNI B KONIEKTUBE;

- TOTOBHOCTM K COBMECTHOIM TBOPYECKOW [eATeNbHOCTU MPU CO34aHMM YYebHbIX MPOEKTOB,
peLeHnmn y4ebHbIX M NO3HaBaTe/IbHbIX 3334, BbIMOJHEHUN XUMUYECKUX SKCMEPUMEHTOB;

- CNOCOBHOCTU MOHUMATb U MPUHUMATb MOTUBbI, HAMEPEHMSA, JIOTUKY U apryMeHTbl APYrux npu
aHanun3e pasnYHbIX BUAOB y4ebHON AeATEeNbHOCTY;

2) NaTPMOTUYECKOTO BOCMUTAHMUS:

- LLEHHOCTHOTrO OTHOLLIEHUSA K UICTOPUYECKOMY M HAYYHOMY Hacneamio OTeYeCcTBEHHOM XMMUK;

- yBaXKeHMA K npoueccy TBopyecTBa B 06/1acTU TEOPUU U MPAKTUYECKOro MPUMEHEHUA XUMUM,
OCO3HAHWA TOFO, YTO AOCTUMKEHWA HAYKM eCcTb pe3ynbTaT A/UTeNIbHbIX HabAtoAeHWI, KPonoTAMBbIX
3KCMEePUMEHTA/IbHbIX MOMCKOB, MOCTOAHHOMO TPYAa YY4EHbIX U NPAKTUKOB;

- MHTepeca M No3HaBaTe/IbHbIX MOTUBOB B MOJIyYEHUM U NOCAEAYOWEM aHanM3e UHGOPMaLUKN O
nepenoBbIX LOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHOM XUMUW;

3) AYXOBHO-HPABCTBEHHOrO BOCNUTAHUA:

- HPABCTBEHHOrO CO3HAHWSA, 3TUYECKOro NoBeAeHUs;

- CNocobHOCTM  OUEeHMBATb  CUTyaUWW, CBA3AHHbIE C  XUMUYECKUMW  SABNIEHUAMM,
M NPUHUMATb OCO3HAHHbIE PeLUEeHUs, OPUEHTUPYACh HA MOPA/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

- TOTOBHOCTM OULEHWMBATb CBOE MNOBeAEeHME W TMNOCTYNKM CBOWMX TOBapuLLEM C NO3ULMIA
HPaBCTBEHHbIX M NPaBOBbIX HOPM M OCO3HAHWE NOCNEACTBUI 3TUX NOCTYMKOB;

4) dopMmmnpoBaHMA KyNbTypbl 340p0BbA:

- TMOHMMaHWA UeHHOCTeN 3p0poBoro M 6esonacHoro o6pasa  KU3HKW, HeobXoAMMOCTM
OTBETCTBEHHOIO OTHOLIEHMUA K COBCTBEHHOMY GU3UYECKOMY U MCUXMYECKOMY 34,0P0BbIO;

- cobntoaeHuns npasmn 6esonacHoro obpalleHma ¢ BeLecTBaMm B 6bITy, MOBCEAHEBHOM XU3HWN U B
TPYAOBOW AeATeNbHOCTH;

- NOHWMAHUA LEHHOCTU NPaBUA MHAUBUAYANIBHOIO U KOJIIEKTUBHOrO 6€30nacHoro noseaeHus B
CUTYaUMAX, YIPOXKAOWMX 340PO0BbIO U KU3HW Nt0LEeN;

- OCO3HaHMA MNOCNeACTBUM W HEMPUATMA BpPeAHbIX MNpMBbIMEK (ynoTpebneHus ankorons,
HapPKOTWUKOB, KypeHus);

5) Tpyp0BOro BOCNUTAHUA:

- KOMMYHMKATMBHOM  KOMMETEHTHOCTM B  y4ebHO-UCCNen0BaTENbCKOW  AEeATEeNbHOCTH,
06LLLeCTBEHHO NOJIE3HOM, TBOPYECKON U APYIMX BUAAX AEATENBbHOCTY;

- YCTAHOBKM Ha aKTMBHOE y4acTMe B PeLleHnN NpPaKTUYECKMX 3a4a4 COLMaabHOM HAaMPaBAEHHOCTH
(B pamkax cBoero Knacca, WKobl);

- MHTepeca K NPaKTUYeCKOMy M3ydYeHUto Npodeccuii pasNIMYHOro poaa, B TOM YMC/Ie Ha OCHOBe
NPUMEHEHMA NPeaMETHbIX 3HAHUI N0 XUMUWK;

- YBAXKEHWA K TPYAY, NIO4AM TPY4A M pe3ybTaTam TPYL0BOM AeATebHOCTH;



- TOTOBHOCTM K OCO3HaHHOMY BblIGOpPY MHAMBWUAYANbHOW TpaeKkTopun obpasoBaHuA, byaylen
npodeccmm U peanmsaumm COOBCTBEHHbLIX KU3HEHHbIX MJAaHOB C YYETOM JIMYHOCTHbIX MHTEPECOB,
CNOCOBHOCTEN K XMMWNU, MHTEPECOB M NOTpebHOCTel 06LecTBa;

6) 3KO/1IOrMYECKOro BOCNUTAHUA:

- 9KONIOTMYECKM LenecoobpasHOro OTHOLWEHMA K NPUPOAE, KaK MCTOYHUKY CYLLLECTBOBAHUSA KU3HU
Ha 3emne;

- MOHMMAHWMA TNODANbHOrO XapaKTepa 3KONOrMYECKUX MNpobaem, BAUAHUA ISKOHOMMUYECKUX
NMPOLLECCOB Ha COCTOSIHUE NPUPOAHON 1 COLMANbHON cpeapbl;

- 0CO3HaHMA HeobXoAMMOCTM WMCMONb30BaHMA AOCTUXKEHUIA XMMUU O1A PELeHWs BOMPOCOB
pPaLMOHaIbHOIro NPMPOAONOAb30BaHNUA;

- aKTMBHOTO HEMPUATUA AENCTBUIN, NPUHOCALLUX BPes, OKPYKaloLWel NpMpoaHON cpeae, YMeHuUs
NPOrHO3MPOBaTb HebNAronpUATHbIE 3KOJIOTMYECKME MOCAeACTBUA MNPeAnpPUHMMAEMbIX LENCTBUN U
npeaoTBpaLaThb ux;

- HaAM4MA  PasBUTOTO 3SKOJIOTMYECKOTO  MbILJIEHMA, 3KOJOTMYECKOM  KyabTypbl, OMbITa
OEeATeNbHOCTU 3KOJIOTMYECKON HanpaBAeHHOCTM, YMEHUA PYKOBOACTBOBATLCA MMMK B MO3HABATE/IbHOM,
KOMMYHWUKATUBHOW W COLMANbHON MPAKTMKE, CMNOCOOBHOCTM WM YMEHMA QaKTUBHO NpPOTUBOCTOATH
ngeonornm xemodobuu;

7) UEeHHOCTU HAay4YHOro NO3HAHUA:

- cOPMMPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKKW 1 0bLLEeCTBEHHOW MPAKTUKMK;

- MOHMMAHUA CcneunduKM XUMUM KaK HayKuM, OCO3HaHMA eé poau B GOPMMPOBAHUMU
PaLMOHANIbHOrO HAYYHOrO MbILW/IEHUA, CO34aHUN LLEeNOCTHOrO NpeacTaBaeHma 06 OKpyKatolem mupe
KaK 0 eIMHCTBE NPUPOLbI U YeNOBEKA, B MO3HAHUU NPUPOAHbIX 3aKOHOMEPHOCTEW U pelleHnn npobaem
COXPaHEHMA NPUPOLHOro PaBHOBECUS;

- ybexxAEHHOCTM B 0COHOM 3HAYMMOCTM XUMUM A1 COBPEMEHHON UMBUAM3AUUKU: B eé
FYMaHUCTUYECKOW HanpaB/fIEeHHOCTM U BaXKHOWM POJIM B CO34aHUM HOBOW 6asbl MaTepuasibHOM KyabTypbl,
pelweHnmn rnobanbHbiX NPobaeM YCTOMUMBOrO PasBUTMA YENOBEYECTBA — CbIPbEBON, SHEPreTUYecKoum,
NULWEBON N 3KONOrMYecKon 6e3onacHOCTU, B Pa3BUTUM MeAULUHbI, obecneyeHnn yCAOBUIN YCMELWHOoro
TPYZAa U 9KONOrMYECKM KOMPOPTHOM KMU3HWU KaxK[0oro YieHa obuiectsa;

- eCTeCTBEHHO-HAy4YHOM rPaMOTHOCTU: MOHUMAHMA CYLLHOCTM METOAO0B MO3HAHWUSA, UCNOb3yeMbIX
B €CTEeCTBEHHbIX HayKaX, CNOCOBHOCTM UCMONb30BaTb NOJly4aemble 3HaHUA 15 aHA/M3a U 0BbACHEHMUA
ABNEHWUA OKPYKAIOLLEro MMpa U MPOUCXOAALLMX B HEM U3MEHEHWN, YMEHUA AenaTb 060CHOBAHHbIE
3aK/NOYEHMA Ha OCHOBE Hay4HbIX GAKTOB M MMEIOLWMXCA AAHHbIX C LLefblo NOAYYEHUA O0CTOBEPHbIX
BbIBOA,OB;

- CNOCOBHOCTU CaMOCTOATENIbHO MCMNO/Ib30BATb XMMWUYECKME 3HAHUA O/1A pelleHus npobiem B
peasibHbIX }KU3HEHHbIX CUTYaLMAX;

- MHTepeca K NO3HaHWUIO U UCC/Ie0BaTeIbCKON AeATeNIbHOCTY;

- TOTOBHOCTM M CNOCOBHOCTM K HENpepbIBHOMY 06pa30BaHMIO M CaMO0bpPa30BaHUIO, K aKTUBHOMY
NOJYYEHMIO HOBbIX 3HAHMI MO XMMWKN B COOTBETCTBUM C }KU3HEHHBIMU NOTPEOHOCTAMMU;

- MHTepeca K 0COBeHHOCTAM TpyAa B pa3/INUHbIX chepax npodeccnoHanbHOM AeATENbHOCTM.

METAMNPEAMETHbBIE PE3Y/IbTATDI

MeTanpeameTHble pe3y/bTaTbl OCBOEHMS yyebHOro npeameTta «XMmMuaA» Ha YpoOBHE cpeaHero
0buero obpasoBaHUA BKIKOYALOT:

3HaYMMble 418  GOPMUPOBAHMA  MUPOBO33PEHUA  OBYYAIOLMXCA  MEXAUCUUMNAUHAPHbIE
(mexknpegmeTHble) obLeHayyHble MOHATUA, OTPakalollme Le/foCTHOCTb HayyHOW KapTMHbI MuUpa U
cneunduKy MetToaoB No3HaHWUA, UCMOIb3YeMbIX B €CTECTBEHHbIX HayKax (MaTepus, BELLECTBO, SHeprus,
ABAEHME, MPOLECC, CUCTeMa, Hay4HbI GaKT, NPUHUMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopwus,
nccnenosBaHue, HabaAeHWE, USMEPEHMe, SIKCNEePUMEHT U Apyrue);

yHUBepcanbHble y4ebHble AeicTBMA (No3HaBaTeNbHble, KOMMYHWKATUBHbIE, PeryasTUBHbIE),
obecneunsatowme ¢GopmmpoBaHne GYHKLMOHANbHOW TPAaMOTHOCTM W COLMaNbHOW KOMMETeHLUMM
obyuatolmxcs;



CNocobHOCTb obyuyatoLmxca MCNo/1b30BaTb OCBOEHHbIe MeXANCLUNANHAPHbIE,
MMPOBO33PEHYECKME 3HAHUA U YHUBEpPCasbHble yYebHble AeCTBUSA B MO3HABATE/IbHOM U COUMaibHOM
NpaKTUKe.

MeTanpeameTHble  pe3ynbTaTbl  OTPaKalT  OBAAfAEHME  YHMBEpCasbHbIMU  y4ebHbIMMU
no3HaBaTe/ibHbIMMU, KOMMYHUKATUBHLIMWU U PETYAATUBHLIMU AENCTBUAMM.

OenageHune yHUBEPCa/ibHbIMMU yUe6HbIMM NO3HaBaTeIbHLIMU 4,eACTBUAMMU:

1) 6a30Bble fIoruyecKue pencTBus:

camocToAaTenbHo  GopMyaMpoBaTb WM aKTyanAusupoBaTb  npobiemy, BCECTOPOHHe  eé
paccmaTpuBaTh;

onpeaensatb Uenu AeaTeslbHOCTU, 3a4aBas NapameTpbl U KPUTEPUU UX AOCTUMKEHMUSA, COOTHOCUTb
pe3ynbTaTbl 4eATENbHOCTM C NOCTaB/IEHHbIMU LeNsMmu;

MCMONb30BaTb NPU OCBOEHUM 3HAHUI NPUEMbBI TOTUHECKOTO MbILLNEHNA — BbIAENATb XapaKTepHble
NPU3HaKW NOHATUIM M yCTaHaBAMBATb MX B3aMMOCBA3b, MUCMOJIb30BaTb COOTBETCTBYIOWME MOHATUA ANA
06bACHEHUA OTAE/IbHbIX PAKTOB U ABNEHUIA;

BbI6BUPATb OCHOBAHMA U KPUTEPUU ANA KNacCUbUKaLMM BELLECTB U XMMUUYECKUX PeaKLUuii;

yCTaHaBAMBaATb NPUYNHHO-CNEACTBEHHbIE CBA3U MEXKAY U3yYaeMbIMU ABNEHUAMU;

CTPOUTb NOTUYECKME pPacCyKAeHUA (MHAOYKTUMBHbIE, AeAYKTUBHblE, MO aHa/oruMu), BbIABAATbL
3aKOHOMEPHOCTM W NPOTUBOPEYMA B PACCMATPMBAEMbIX ABAEHUAX, GOPMY/SMPOBATb BbIBOAbI U
3aKNtoYeHusn;

NPUMEHATb B NPOLLECCe NO3HAHUSA, UCMOJb3yEMbIE B XMMUN CUMBOIMYECKME (3HAKOBbIE) MoZenu,
npeobpa3oBbiBaTb MOAE/bHbIE NPEACTABAEHUA — XUMUYECKUI 3HAK (CUMBO/) an1emMeHTa, XMMUYecKan
dopmyna, ypaBHEHNE XMMUYECKON PEAKLUN — MPU PeLleHUN y4ebHbIX MO3HaBaTe/IbHbIX U NMPaKTUYECKUX
3a[a4y, NPUMEHsTb Ha3BaHHble MoAe/ibHble NpeacTaBAeHUs ANA BblABAEHUSA XapaKTepHbIX MPU3HAKOB
N3y4yaemblX BELLECTB U XMMUYECKUX PeaKLuii.

2) 6a3o0Bble UccnepoBaTenbCcKue A4encTBus:

B/a4EeTb OCHOBAaMM METOA,0B Hay4yHOro NO3HaHMS BELLLECTB U XUMUYECKUX PeaKuuii;

dopmynpoBaTh LEAN U 3a4a4n UCCNeA0BaHUA, UCMO/Ib30BaTb NOCTaB/EHHbIE M CAMOCTOATENIbHO
cbopmynmpoBaHHbIe BOMPOCbI B KayecTBe MHCTPYMEHTA MO3HAHMA M OCHOBbI Ana GOpPMMPOBaAHUA
rMnoTesbl NO NPOBEpPKe MNPaBUIbHOCTM BbICKa3biBaeMbIX CYXKAEHUN;

BNAfETb HaBblKaMM  CaMOCTOATENIbHOTO  MJIAHMPOBAHMA U MPOBEAEHUSA  YYEHUYECKUX
3KCMNepUMEHTOB, COBEPLUEHCTBOBATb YMeEHMA HabnoaaTb 3a XO4OM Npouecca, CaMOCTOATENbHO
NPOrHO3MpPOBaTb ero pesynbTaTt, GopmMynMpoBaTb 0600LWEHUA N BbIBOAbI OTHOCUTE/IbHO 40CTOBEPHOCTHU
pe3y/bTaToB MCCeA0BaHMA, COCTaBNATb 060CHOBaHHbIM OTYET O NpoAenaHHON paboTe;

npuobpeTaTtb OMNbIT Y4EHUYECKOM WMCC/efoBaTeNbCKOM M NMPOEKTHON AeATeNbHOCTU, NMPOoABAATb
CNocobHOCTb M TFOTOBHOCTb K CaMOCTOSATE/NIbHOMY MOMCKY METOA0B pelleHus MNPaKTUYeCcKMxX 3agad,
NPUMEHEHMIO PA3INYHbIX METOA,0B NO3HAHMS.

3) paborta ¢ uHpopmaumeit:

OpPUEHTUPOBATLCA B PA3/IMYHbIX MCTOYHMKAX WHPoOpmauMu (HaydyHo-nonynspHas nuTepaTypa
XMMUYECKOro CoAepKaHus, cnpaBoyHble nocobus, pecypcbl MHTepHeTa), aHann3nposaTb MHPOPMaLMIO
pa3/IMYHbIX BUAOB U GOpM NpeacTaBNeHUA, KPUTUYECKM OLEeHMBATb €€ [J0CTOBEepPHOCTb W
HEeMNpPOTMBOPEUYMBOCTb;

dopmynnpoBaTh 3aNpochkl M MPUMEHATb Pa3/INYHble METOAbI NPWU NOUCKe U 0THope MHbOopMaUUN,
HeobxoAMMOl ANs BbINOAHEHUA yYebHbIX 3a4a4 onpeaenéHHoOro TMna;

npuobpetatb OMNbIT MCNOAb30BaHUA UHPOPMALMOHHO-KOMMYHUKATUBHbBIX TEXHONOTMMK U
Pa3/INYHbIX MOUCKOBbIX CUCTEM;

CamMOoCTOATENbHO BbIOMpPATb ONTUManbHyO GOpMy NpeacTaBAeHUAs UHPopMauMn  (CXembl,
rpaduKku, guarpammsl, TabANLpI, PUCYHKNU U Apyrue);

MCNONb30BaTb HayYHbIA A3bIK B KauyecTBe CpeacTBa Npu paboTe € XMMUYeckon uHdopmaumei:
NPUMEHATb MexnpeameTHble (PU3MYECKME M  MaTEMATUYECKUE) 3HAKM WU CUMBOAbI, GOPMYJibI,
abb6peBMaTypbl, HOMEHKNATYPY;

MCNoNb30BaTb U NPeobpa3oBbIBaTb 3HAKOBO-CUMBOIMYECKME CPECTBA HAarNSAHOCTY.



OsnageHne yHUBEpPCaIbHbIMU KOMMYHUKATUBHbIMU AeiCTBUAMMU:

3a4aBaTb BOMPOCHI no cywecTay obcyxaaemoi TeMbl B xoae Avanora
VI/VIHM AOUNCKYCCUU, BbICKa3blBaTb naeu, d)OpMVﬂVIpOBaTb CcBOuU npegnoxeHma oTHOCUTe/IbHO BblINOJIHEHUA
npeasiorKeHHoM 3a4a4u;

BbICTyMaTb C Mpe3eHTauueit pes3ynbTaToB MO3HABaTe/IbHON [eATeNbHOCTW, MOAYYEHHbIX
CaMOCTOATE/IbHO W/IN COBMECTHO CO CBEPCTHMKAMMK MPU BbIMOJHEHUN XUMUUYECKOTO 3KCMEPUMEHT],
npaKkTU4eckomn paboTbl MO NUCCEeA0BAHUIO CBOMCTB M3y4YaeMbIX BELLECTB, peanm3almnm y4ebHOro npoeKTa
n dopmynnposaTb BbIBOAbI
no pesynbTaTaM NpoBeAEHHbIX UCCneaoBaHUn MYyTEM COr/lacoBaHMA MO3ULMI B Xxo4e 0bcyKaeHua u
obmeHa MHeHUAMM.

OsnapgeHne yHUBEpPCabHbIMU PEryIATUBHbIMU A,eUCTBUAMM:

CaMOCTOATE/IbHO NIaHMPOBaTb M OCYLLECTBAATb CBOIO NMO3HaBaTE/IbHYIO AeATe/bHOCTb, onpeaenss
eé uenm M 3a4aun, KOHTPOJIMPOBaTb M MO Mepe HeobXoAUMOCTU KOpPPeKTMpoBaTb npeasaraembii
aNropuTM LEeNCTBUIA NPW BbINOJHEHUN y4ebHbIX U UCCnefoBaTeNbCKMX 33434, Bblbupatb Hambonee
3ddEKTMBHDBIN CNOCOD MX pelleHna ¢ yYETOM MOSYYEHUA HOBbIX 3HAHMI O BELLECTBAX U XMMWUYECKMX
peakuunax;

OCYLLECTBNATb CAMOKOHTPO/Ib CBOEN AeATEeNbHOCTM Ha OCHOBE CaMOaHa/IM3a U CAMOOLLEHKN.

HNPEIMETHBIE PE3YJIBTATHI 11 KJIACC

MpepgmeTHble pe3ynbTaTbl OCBOEHMs Kypca «O6LWas M HeopraHuMYeckas XMMUA» OTPaXKatoT:
cPOPMMPOBAHHOCTb MPEACTaBAEHUI: O XMMUYECKON COCTaBNAIOLWEN eCTeCTBEHHO -Hay4YHOW KapTUHbI
MWUpPa, POAN XMMUU B MO3HAHWUWU ABAEHWUA NPUPOAbI, B GOPMMPOBAHUM MbILWAEHUA U KYAbTYpbl
JIMYHOCTW, €€ GYHKLMOHANIbHOW FPamOTHOCTM, HeOobXOAMMOWN ANA pelleHMA NPaKTUYeCcKMX 33a4ad u
9KONOrMYecKn 060CHOBAHHOTO OTHOLLEHUA K CBOEMY 3[,0POBbIO U NPUPOAHON cpeae;

BNAZEHME CUCTEMOM XMMMYECKMX 3HAHWUI, KOTOPas BKIOYAET: OCHOBOMO/aratoLLme NoHATUA
(XMMUYecKUit anemeHT, aTom, U30TON, S-, P-, d- 31EKTPOHHbIE OPOUTAZIN aTOMOB, UOH, MOJIEKYNA,
MOJ1b, MOJIAPHbI 06 bEM, BaNIEHTHOCTb, 3/1IEKTPOOTPULLATENBHOCTb, CTEMEHb OKMC/IEHUA, XMMUYECKan
CBA3b (KOBANEHTHaA, MOHHAA, MeTa/lZIMYeCKasn, BOAOPOAHAA), KpUCTaIMYEeCKan peLléTka, TUnbl
XMMUYECKUX PeaKLLMin, PaCTBOP, 3/IEKTPOJIUTbI, HESNIEKTPOIUTDI, SNEKTPOAUTUYECKAA AUCCOLMALMS,
OKMCANTE/Ib, BOCCTAHOBUTE/Ib, CKOPOCTb XMMMUYECKOM PeaKLUmM, XMMUYECKOe paBHOBECUE); TEOPUU U
3aKOHbI (TeopmA 3NEKTPONUTUYECKON AMCCOLMaLMM, Nepuogmyecknin 3akoH . . MeHaeneesa, 3aKoH
COXPaAHEHMA MACCbl BELLLECTB, 3aKOH COXPaHEHWA U MPEBPALLEHMA SHEPTUN NPU XMMUYECKUX
peaKkumsx), 3aKOHOMEPHOCTU, CUMBOIMYECKUI A3BIK XMMUU, MUPOBO33PEHYECKME 3HAHWA, IEXKALLME B
OCHOBE NOHMMaHUA NPUYMHHOCTM U CUCTEMHOCTU XMMMUYECKUX ABNIEHWUI, GAKTONOrMYECKME CBEAEHUSA
0 CBOWCTBAX, COCTaBe, NOJy4eHUN M 6HE30NACHOM MUCMOJ/Ib30BaHMUM BAaXKHENLLNX HEOPraHUYECKNX
BELLECTB B ObITY M MPAKTUYECKON AeATENIbHOCTN YeN0BEK];

cPOPMMPOBAHHOCTb YMEHUIM BbIABAATL XapaKTepHble MPU3HAKM MOHATWUIA, YCTaHaBAMBATb WX
B3aMMOCBA3b, MCMNO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU OMMUCAHUN HEOPraHUYECKUX BELLECTB U UX
npesBpaLeHnit;

cPOPMMPOBAHHOCTb YMEHMUI UCMONBb30BATb XMMUYECKYHO CUMBOJIMKY A5 cOCTaBaeHua dopmyn
BELLECTB U YPaBHEHUN XMMUYECKUX PeaKLMin, cucTtemMatTuyeckyto HomeHKknatypy (IUPAC) n TpusmManbHble
Ha3BaHWA OTAE/IbHbIX HEOPraHWMYecKUX BeLWecTB (YrapHbli ras, yrAekucablii ras, amMMaK, rawéHas
N3BECTb, HeraléHasa M3BecTb, MUTbEBAA COAA, MUPUT U ApYrUe);

cPOPMMPOBAHHOCTb YMEHUIA OMNpeaensaTb Ba/SIEHTHOCTb M CTEMNeHb OKUCAEHUA XUMUYECKMX
3/1EMEHTOB B COEAMHEHMUAX PA3/IMYHOIO COCTaBa, BWA, XMMWYECKOM CBS3W (KOBasieHTHas, WOHHas,
MeTa/IMYeCcKasn, BOAOPOAHANA) B COEAMHEHUAX, TUM KPUCTANZIMYECKOWN PELIETKM KOHKPETHOrO BELLEeCTBa
(aTomHas, MoNeKynApHas, MWOHHaA, MeTaN/IMYecKasn), XapaKkTep cpeabl B BOAHbIX pPacTBOpax
HeopraHMYecKMx coeguHeHNN;

cPOPMMPOBAHHOCTb YMEHUI YCTaHABAMBATL MPUHALNEKHOCTb HEOPraHUYECKUX BELLECTB MO UX
COCTaBy K onpeaenéHHomy Knaccy/rpynne coeavHeHni (NpocTble BeWwecTBa — MeTa/bl U HeMeTabl,
OKCUAbI, OCHOBAHMSA, KUCNOTbI, aMbOTEPHbIE FTMAPOKCUAbI, COMN);

cPOPMMPOBAHHOCTb YMEHWUI PACKPbIBATb CMbICA Nepuoanyeckoro 3akoHa [. N. MeHgeneesa u
AEMOHCTPUPOBATL M0 CUCTEMATU3INPYIOLLYIO0, OO BACHUTE/IbHYHO M MPOTrHOCTUYECKYI0 QYHKLUUNK;



cPOPMMPOBAHHOCTb YMEHUI XapaKTepu3oBaTb 3/1EKTPOHHOE CTPOEHME aTOMOB XMMWYECKUX
anemeHToB 1-4 nepuogos lepuogmyeckol cucTeMbl XMMMYECKUX asnemeHToB [. U. MeHaeneesa,
MCMONb3yA MOHATUA «S-, pP-, d-2/1EeKTPOHHblIE 0OpPOUTANU», «IHEpPreTUYeckne YpPOBHWUY», OOBACHATH
3aKOHOMEPHOCTU M3MEHEHUS CBOWCTB XMMMYECKUX INEMEHTOB M UX COeAMHEHUI NOo nepuogam U
rpynnam MNepunogmyeckomn cucTembl XMMMYeCcKUx anemeHToB [. N. MeHaeneesa;

chOpPMUPOBAHHOCTL YMEHUIA XapaKTepusoBaTb (onucbiBaTb) ob6LLIME XMMUYECKME CBOMCTBA
HEeOpraHMYECKNX BELLECTB Pa3/IMYHbIX KAAccoB, MOATBEPXKAATb CYLLECTBOBAHME FEeHETUYECKON CBA3M
MeXZy HeopraHMYeckMmu BelecTBamuM C MOMOLLbIO YPaBHEHUI COOTBETCTBYIOWMX XUMUYECKUX
peakLumii;

cPOPMMPOBAHHOCTL  YMEHUA KaaccuduumMpoBaTb XMMWUYECKME pPeakuum Mo PasiIUYyHbIM
npu3Hakam (YMCYy M COCTaBy pearvpylowmx BeLLecTB, TEeMA0BOMY 3bGdeKTy peakumun, U3MeHeHWto
cTeneHel OKUC/IeHUs 31eMEHTOB, 06PaTUMOCTM peakLUyK, y4acT1Io KaTanusaTopa);

chOpPMMPOBAHHOCTb YMEHWIA COCTaBAATb YPABHEHMA pPeakuMi pPasfiyHbIX TUMNOB, MOJIHblE U
COKpaLLLEHHble YpaBHEHUSA peakuuii MOHHOro 06MeHa, YUuTbiBan YCI0BUS, MPU KOTOPbIX 3TU peakuum
NAYT A0 KOHLQ;

chOpPMMPOBAHHOCTb YMEHUI MPOBOAUTb PEaKLMW, MOATBEPMKAANOLWME KAYEeCTBEHHbIA COCTaB
Pa3/IMYHbIX HEOPraHWMYECKMUX BELLEeCTB, PACcno3HaBaTb OMbITHbIM MYTEM WOHbI, MPUCYTCTBYIOLWME B
BOZHbIX PacTBOPaX HEOPraHUYECKMX BELLECTB;

chOpPMMPOBAHHOCTb YMEHWUIN PACKPbLIBATbL CYLLHOCTb OKMCANTENbHO-BOCCTAHOBUTEIbHBIX PEaKLNi
nocpeacTBOM COCTaB/IEHUA SNEKTPOHHOrO 6aslaHca 3TUX peaKuuni;

cPOPMUPOBAHHOCTb YMeHUI OOBACHATb 3aBUCMMOCTb CKOPOCTM XMMMUYECKOM peaKkumm oT
Pa3iyHbIX GAKTOPOB; XapaKTep CMeLLeHMA XMMMUYECKOrOo PaBHOBECUA B 3aBMCMMOCTU OT BHELLUHEro
Bo3aencTeumaA (NpuHumn fle LWaTenbe);

cPOPMMPOBAHHOCTb YMEHWUI XapaKTepusoBaTb XMMUYECKME MNPOLECCHl, JieKallne B OCHOBe
NPOMBbILLIEHHOTO NOJIyYeHUA CEPHOM KMCNOTbI, aMMMaAKa, a TakKe chOPMUPOBAHHOCTb NPeLCTaBAEHNN
06 06WMX HayYHbIX MPUHLMNAX U SKONOTMUYECKUX NPoBieMax XMMUYECKOro NPOM3BOACTBA;

cPOPMMPOBAHHOCTb YMEHUI NPOBOAUTL BbIYMCNEHUA C MUCMOb30BAaHMEM MOHATUA «MaCCOBas
0ONs BelecTBa B pacTBope», OObEMHbIX OTHOLIEHMI ra3oB MNPU XMMUYECKMX peakumax, macchbl
BelwecTBa MAM 06bEMa rasoB NO U3BECTHOMY KOJIMYECTBY BeLLECTBa, Macce WMaM O06BbEMY OAHOrO U3
YYaCTBYIOLLMX B PeaKLUKN BeLEeCTB, Tenno8oro a¢deKTa peakumnmn Ha OCHOBE 3aKOHOB COXPAHEHMA MACChl
BELLECTB, MPEBPALLEHMA U COXPAHEHUA SHEPTUN;

chOpPMMPOBAHHOCTL YMEHUN COBAOAATL NpaBMaa MOJIb30BAHUSA XMMWYECKOM mnocyaon u
nabopatopHbiM 060pyA0BaHMEM, a TaKKe NpaBwuia obpalleHus C Bel,ecTBaMM B COOTBETCTBMMU C
NHCTPYKLMAMM MO BbINOSHEHUIO 1aBOPATOPHBIX XMMUYECKMX OMbITOB;

cPOPMMPOBAHHOCTb YMEHMUI NAAHUPOBATb M BbINOJHATD XUMUYECKUIN SKCNEPUMEHT (pasfioxKeHne
nepoKkcuaa BOAOPOAA B MPUCYTCTBMM KaTanusaTopa, OnpeaeneHne cpenpl PacTBOPOB BELWLECTB C
MOMOLLbIO YHWMBEPCANIbHOIO WMHAMKATOPA, BAWAHME Pa3/INYHbIX GAKTOPOB HA CKOPOCTb XMMMUYECKOM
peakumun, peakuMm MOHHOrO OOMeHa, KayecTBEHHble peaKkuuu Ha cynbdaT-, KapboHaT- u xnopua-
AQHWMOHbI, Ha KAaTMOH AMMOHMWA, pPEeLIEHWE 3KCMepPUMEHTasbHbIX 33aZad Mo TeMam «MeTannbl» U
«HemeTannbl») B COOTBETCTBUM C NpPaBUAaMU TEXHUKN Be30MacHOCTU Npu 0bpalleHnn ¢ BELLECTBAMM U
nabopaTtopHbiM 060pPYyA0BaHUEM, MPEACTaBAATb Pe3yanbTaTbl XMMUYECKOTO 3KCrnepumeHTa B dopme
3anuMCU  YpPaBHEHWI COOTBETCTBYIOLIMX peakuuii u  GopmMynMpoBaTb BbIBOAbI HAa OCHOBE 3TUX
pe3ynbTaToB;

cPOPMMPOBAHHOCTD  YMEHUIA  KPUTUYECKM  aHANM3MPOBATb  XMMMUYECKY  MHOopmauumto,
Noly4aeMyto U3 pasHbIX MCTOYHMKOB (CpeacTBa MAacCOBOM KOMMYHUKaUMK, UHTEPHET U ApYrux);

chPOpPMMPOBAHHOCTb YMEHWI coBNt0A4aTh NPAaBUIA IKONOTMYECKN LeiecoobpasHoro noBeseHus B
ObITY M TPYLOBON AEATENBbHOCTU B LENAX COXPAHEHWUA CBOEro 34,0pOBbA M OKPYMKatOLWLEN NpUpPOaHON
cpefibl, 0CO3HaBaTb OMACHOCTb BO3AENCTBUA HA KMBble OPraHM3mbl OnpesenéHHbIX BELLECTB, MOHUMAan
CMbIc nokasatena TMAK, noAacHATb Ha npumepax cnocobbl yMeHbLWEHUA W NPefoTBPALLEHUA KX
BPEAHOro BO34eNCTBUA Ha OPraHM3M YeI0BEKa;

A1a 06yYaloWmMXCA ¢ OrpaHNYEHHbIMM BO3MOXKHOCTAMM 34,0P0BbA: YMEHNE NPUMEHATb 3HaHMA 06
OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHMA BELLECTB U XMMMUYECKUX ABNEHWUN;

ANA cnenbiXx U cnaboBMaALLMX OOYYaIOLWMXCA: YMEHME UCMOJb30BaTb pPebedpHO-TOYEUYHYIO
cuctemy ob6o3HauveHnin J1. bpaiins gna 3anmucu Xmmmyeckux Gopmyn.



TEMATHUYECKOE IINTAHMPOBAHUE C OITPEJEJIEHMEM OCHOBHBLIX BI1JIOB
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CIIOCOBBI OUEHKU JOCTMKEHMA YUAIIUMUCSH INIAHUPYEMBIX PE3YJIbTATOB

KpuTepum oueHMBaHUSA Y4EHNYECKNX OENCTBUI




B cooTtBetctBUM C TpeboBaHMAMM CTaHgapTa NO XMMUM WU BblOpaHHbIX K3
denepanbHOro crnvcka y4ebHUKOB yunmTenb XMMUM BO BPEMsi MPOBEPKU M KOHTPONS
3HaHWN NO NpegMeTy MOXEeT OPUEHTUPOBATLCS Ha CriedyoLmne YpoBHU.

MepBbIN ypoBeHb - pPenpoAyKTUBHbLIN. BbiNOnHeHWe yvawummcs 3agjaHui 3Toro
YPOBHS ONUPaeTCa B OCHOBHOM Ha namaTb. [JoCTxXeHue 3Toro ypoBHA npegnonaraet y
yYalmxcs:

- 3HaHWe Ha3BaHUM OTAESIbHbIX XMMUYECKUX 9IEMEHTOB, BELLECTB N peakuuu;



- YMEHME YCTHO WU NMNCbMEHHO OMUCLIBATb XMMUYECKUE dakTbl, MOHATUSA UNN ABNEHNS
(peakuun);

- NOHMMaHWe pPonn, 3Ha4YeHUa U NPUMEHEHUST OTAENbHBLIX XMMUYECKNX BELLECTB UMK
peakuuni;

- NpuUMEeHeHne XUMNYECKON CUMBOSINKN - XUMNYECKUX 3HAKOB, d)opmyn n ypaBHeHMVI;

- 3HaHWEe HeKoTOpbIX MWCMNOoMb3yeMbIX B XMMUM NpuBOPOB, ymMeHue cobupaTtb
npocTenLIme N3 HUX U NCNOoJSIb3oBaTb MNPU BbIMOTHEHUN XUMUYECKOTO SKCNepuMeHTa.
[ns npoBepkM 3HAHUM N YMEHUN, COOTBETCTBYIOLUX NEPBOMY YPOBHIO, UCMOMNb3yeTCH
penpoayKTMBHbIN BUA 3aJaHuKn, npegnonaravwmnn BOCNpou3BedeHne  yvalmmMucsa
OTAENbHbIX 3HaAHUM KW  yMeHun. [lpoBepka nNepBOro YPOBHS 3HAHUW  Jerko
ocyliecTBngeTcs oopmMmamMm aBToMaTU3MPOBAHHOIO y4yeTa.

BTtopon ypoBeHb - NMPOAYKTUBHbLIA. [JOCTWXKEHME 3TOro YypOBHS npegnonaraet y
yyalmxcs:

- MOHNMaHMe OPMYMNPOBOK BaKHEMLUMX XUMUYECKUX MOHATUA, 3aKOHOB, TEOPUN U
NPUMEHEHNE X B aHaNoOrM4HbIX CUTyaumsix;

- YME€HMEe yCTaHaBl/iMBaTb B3aMMOCBA3b MeXOy COCTaBOM, CTpOEeHuUeEM U cBoucTBaMu
XUMUYECKnNX BeLLeCTB,
- YMeHue npoeoaunTb pacdeTbl MNo XUMMUYECKUM cpopmynaM N  ypaBHEHUAM;
- YMeHue CaMOCTOATENIbHO MNpPOBOAOUTb XUMUYECKUIN QKCNEPUMEHT NO WHCTPYKUUN
y‘-I66HI/1Ka U1 No yKal3aHUKo ydnTend n C*)I/IKCI/IpOBaTb €ro peaynbTaThl.

[ns npoBepkn yMEeHUsi NPUMEHSTb 3TU 3HaHMS B Y4EeOHOW MpakTMKe WCMNONb3yHTCA
3a4aHus, BbINOSIHEHNE KOTOPbIX BO3MOXHO HE TOSIbKO Ha OCHOBE MamsATW, HO U Ha
OCHOBe oOcCMbIcrieHus. [loaToMy Hapsgy € MCUXOSIOMMYEecKoM — onepaumen
BOCMPOM3BEAEHNSA LUMPOKO WCNONb3YyTCS Y3HaBaHWe W sBfeHue nepeHoca. [Ans
BbIMNONIHEHUA TakMxX 3agaHuni TpebyeTcss Oonee HanpshkeHHas  MbICAUTESbHAs
AeATeNbHOCTb YYaLLMXCs, YEM NPW BbINOSIHEHUN 3a4aHUA Ha NEPBOM YPOBHE.

Tpetnn ypoBeHb - TBOp4YeCKUW. [JOCTKeHMEe ITOro YpPOBHA npegnonaraeT vy
yyalmxcsi:

- YMEHMEe NpOrHo3MpoBaTb CBOMCTBA XMMWYECKMX BELLECTB Ha OCHOBE 3HaHMs 00 nx
COCTaBe W CTPOEHUN U, HAOBOPOT, Mpegnonaratb CTPOEHME BELLECTB HA OCHOBE UX
CBOWCTB;

- MNOHMMaHue (aKTopoB, MO3BOMAKWMNX YNPABAATb XUMUYECKUMM  peakumsmm
(ckopocTblo, HanpaBneHNeM, BbIXO40OM NPOAYKTa);

- YMeHMEe NpOEeKTUPOBaTb, OCYLUECTBNATb XWMUYECKUI IKCMEPUMEHT, a Takke
hmKcupoBaTh 1 aHaNM3MpoBaTb €ro pesynbTaThl;

- YMEHMEe OpUEHTUPOBaTbLCA B MNOTOKE XUMUYECKOW uHdOopMauun, onpenenstb
NCTOYHNKM HEOBX0aUMMOM MHGOpMaLMK, NosyyaTb ee, aHanm3npoBaTb, AenaTb BbIBOAbI
Ha ee OCHOBE U NpeaCcTaBfisATb B COOTBETCTBYOLLEN (DOPME;

- YMeHMe OcO3HaBaTb BKNag XumMuuM B (POpMMpOBaHME ULENOCTHOM €eCTECTBEHHO-
Hay4YHOW KapTUHbI Mupa.

[na npoBepkn 3HaHUIN, COOTBETCTBYIOLLMX TPETLEMY YPOBHIO, N YMEHUSA NPUMEHATL MX
B Yy4yeOHOM MpakTuke ucnonb3yetrca pednekTUBHbIA BUA 3adaHuN, BbIMOSIHEHNE
KOTOpPbIX OnNupaeTcs Ha penpoayKTUBHbIE 3HAHWS, HO TpebyeT rnyboKoro OCMbICIEHMS,
BNageHus norMyeckumum npuemamm YMCTBEHHOW [eATeNbHOCTUM (aHanus, CUHTES,
o600LeHne, KOHKpeTu3auus, cpaBHeHne, abcTparmpoBaHune, knaccudukaumns)
OtmeTka "5" cTaBuUTCA B cnyyvae:



1. 3HaHusA, noHUMaHWs, TrNyOGuHbl YycBOoeHMs obyvawwmmca Bcero obbema
nporpamMMHoOro matepuana.

2. YMeHus BblOensTb rMaBHble MONOXEHUS B U3YyYEHHOM MaTepuane, Ha OCHOBaHWUU
dakToB 1 npumepoB 0600LWaTh, AenaTb BbIBOAbI, YCTaHaBNMBaTb MeXNpeaMeTHble U
BHYTpUNpeaMETHbIE CBA3W, TBOPYECKN NPUMEHSIET MOSTyYEeHHble 3HAHUS B HE3HAKOMOW
cuTyaumn.

3. OtcyTcTBME OWIMOOK M HEOOYETOB MPU BOCMPOU3BEAEHUU U3YYEHHOro maTepuana,
npu  YCTHbIX OTBETax YCTpaHeHuWe OTAEerbHbIX HETOYHOCTEW C  MOMOLLbIO
AOMNOSTHUTENbHbBIX BOMPOCOB y4uuTend, cobriiogeHne KynbTypbl MMCbMEHHOW U YCTHOM
peuyn, npasus oPopMIIEHUS MUCbMEHHbIX paboT. OTmeTKa "4":

1. 3HaHWe Bcero n3y4yeHHoOro nNporpaMMHoOro Matepuana.

2. YMeHuN BbiOenATb rMaBHble MOMOXEHUA B U3yYEeHHOM MmaTepuane, Ha OCHOBaHWUU
dakToB M npumepoB obobLaTk, AenaTb BbIBOAbLI, yCTaHaBNMBATbL BHYTPUNPEeAMETHbIE
CBS31, MPUMEHATb NOSTyYEHHbIE 3HAHUS Ha NpaKTUKe.

3. HesHauuTenbHble (Herpybble) oWMOKM W HeJoyYeTbl MpU  BOCMPOU3BEAEHUU
N3y4eHHoOro marepuana, cobniofieHne OCHOBHbIX MpPaBuI KynbTypbl MUCbLMEHHOW U
YCTHOW peyun, npaBus opopmIieHns NMCbMeHHbIX paborT.

OtmeTka "3" (ypoBeHb MpeAcTaBfeHUn, COYETalLWUXCA C 3feMeHTaMu HayYHbIX

NOHATUN):
1. 3HaHMe n ycBoeHMe MaTepuara Ha YpoBHEe MUHUMarbHbIX TpeboBaHUW NporpaMmel,
3aTpyaHeHve npwv CaMOCTOATENbHOM BOCMNpon3BeaeHnH, Heob6xoaMMOCTb

HEe3Ha4YnMTENbHOW NOMOLLM npenogaBartend.
2. YMeHue pa6OTaTb Ha ypOBHE BOCNpou3BedeHusd, 3aTpyagHEHUA NpPU OTBETAX Ha
BUOOU3MEHEHHbIE BOMpPOCHI.

3. Hanunuue rpy6on owimbkm, HECKONbKMX HErpybbIX NPy BOCNPOU3BEAEHUN N3YHEHHOTO
mMatepuana, He3HaunTenbHoe HecoOntogeHMe  OCHOBHbIX  MpaBui  KynbTypbl
NMUCbMEHHOW N YCTHOW peyn, npasusi 0oOpMIIEHNS MUCbMEHHbIX PaboT.

OtmeTka "2":

1. 3HaHMe M YCBOEHME MaTepuana Ha YPOBHE HWXe MUHMMarbHbIX TpeboBaHUN
nporpamMmsbl, OTAeNbHbIE NpeacTaBneHns 06 n3y4eHHoM matepuarne.

2. OTtcytctBME yMeHun paboTaTb Ha YpOBHE BOCMNPOM3BELEHUA, 3aTpyOgHEHUs Mnpwu
OTBETax Ha CTaHAapTHbIE BOMPOCHI.

3. Hannume Heckonbkmx rpydbix ownboK, 60MbWOro u4ucna Herpybbix npu
BOCMPOM3BEAEHUN U3YYEHHOro MaTepuana, 3HauuTenbHOoe HecobnioaeHne OCHOBHbIX
npasun KynbTypbl MUCbMEHHOW W YCTHOW peyun, npaBusi 0popMMAEHNA MUCbMEHHbIX
pabot

Kpumepuu oyeHusaHusi ycmHo20 omeema.

OtmeTKa "5" cTaBUTCS, €CNN YYEHWUK:

1) NokasbiBaeT rnybokoe 1 NoNHOoe 3HaHME U NOHMMaHne Bcero o6bemMa NpPorpaMmMHOro
MaTepuwarna; nosiHoe MOHMMaHWe CYLIHOCTU paccMaTpuBaeMblX MOHATUN, SBNEHUA Y
3aKOHOMEPHOCTEN, TEOPUIN, B3aUMOCBA3EN;

2) YMeeT coCTaBuUTb MOSHbIA U NPaBUSbHbIA OTBET HA OCHOBE U3YYEHHOro MaTepuana;
BblAENATb rMaBHblE NOSIOXEHUS, CAMOCTOATENBHO NOATBEPXAATb OTBET KOHKPETHbIMM
npumepamu, aktamm; CaMOCTOATENbHO W apryMeHTMpPOBaHO JdenaTb aHanus,
0606LWeHns, BbIBOAbl. YCTaHaBnuBaTb MeXNpeaMeTHble (Ha OCHOBE paHee
nNpuobpeTeHHbIX 3HaHWUN) W BHYTPUNPEOMETHble CBA3W, TBOPYECKUM MNPUMEHNATb
NoflyYeHHble 3HaHMSA B HE3HAKOMOW CUTyaLuun.

lMocnepoBaTenbHO, YETKO, CBA3HO, 06OCHOBAHHO M 6e30Wnb0YHO nanaratb y4eOHbI
mMartepuan; gasaTb OTBET B JIOMYECKOM NOCNeAoBaTENbHOCTM C WUCMOMb30BaHMEM
NPUHATON TEPMUHONOIMN; OenaTtb COOCTBEHHbIE BbIBOAbI; (POPMYNMPOBaTbL TOYHOE



onpeneneHMe M UCTONKOBAHWE OCHOBHbIX MOHATUIA, 3aKOHOB, TEOPWUIA; MPU OTBETE He
MOBTOPSATb OOCMOBHO TEKCT y4yebHuKa; manaratb matepuan nuTepaTypHbIM SI3bIKOM;
npaBuibHO W OOCTOSAITENbHO OTBEYaTb Ha [AOMOMHUTENbHbIE BOMNPOCHI yYMTENS.
CaMoCTOSITENBHO U pauMoHanbHO MCMoNb3oBaTh HarnsigHble Nocobusi, cnpaBoOYHble
maTtepuarnbl, y4eOHUK,

AOMNONHUTENbHY NUTepaTypy, MEePBOUCTOMHUKW; MPUMEHSITb CUCTEMY YCIOBHbIX
0603HaYeHnin Npy BEAEeHWM 3anucelt, CONPOBOXAAKLIMX OTBET, MCNOMb30BaHME AN
AokasaTenbCcTBa BbIBOAOB M3 HAabNOAEHWI 1 OMNbITOB;

3) CamocTosiTenbHO, YBEPEHHO U 6E30LIMGOYHO NPUMEHSIET MOSTyYEHHbIE 3HaHWSA B
peleHMn npobrnem Ha TBOPYECKOM YpPOBHE; OonyckaeT He Gonee ogHOro Heao4yeTa,
KOTOpPLIN NErko UcrnpasnsieT no TpebGoBaHWO YyYnTens; MMeeT HeobGXoauMble HaBbIKU
paboTbl ¢ Npubopamu, YepTexkamm, cxemammn u rpadoukamm, ConyTCTBYOLWUMA OTBETY;
3anucu, ConpoBOXaatoLLMe OTBET, COOTBETCTBYIOT TPeBGOBaHUSIM.

OTtmeTKa "4" cTaBuTCS, €CNN YYEHNUK:

1) MNokasbiBaeT 3HAHUSA BCEro M3y4YeHHOro NporpaMmMHoOro matepuana. [Jaet nonHbIn u
NnpaBumbHbLIN OTBET HA OCHOBE W3YYEHHbIX TEOPWUW; He3Ha4yuTernbHble OLWUOKN U
HeJo4YéThl NPY BOCMNPOU3BEOEHUN N3YYEeHHOro MaTepuarna, onpegeneHns NoHATUN aan
HenosHble, HeborblWMe HEeTOYHOCTUM NPU WUCMONb30BaHMM HayYHbIX TEPMWUHOB WUNU B
BblBOAax un o0606wWeHnsx wn3 HabniogeHMn W OnbITOB; Matepuan wusnaraet B
onpegerieHHon NorM4eckon nocnenoBaTenNbHOCTU, NMPU 3TOM AONyCKaeT OAHY Herpyobyto
owmnbKy nnu He Bornee ABYX HEQOYETOB U MOXET UX UCNPaBUTb CaAMOCTOATENLHO Mpu
TpeboBaHUM unu nNpu HebonbLOW MNOMOLWM npenogaBaTens; B OCHOBHOM YCBOWI
y4yeOHbI MaTepuan; noaTBepXOaeT OTBET KOHKPETHbIMW MpuMepamu; MpaBuUIibHO
OoTBeYaeT Ha

AOMOSNTHUTENbHbIE BONPOCHI YYNTENS.
2) YMeeT caMOCTOATENbHO BbIAENATh [MaBHbIE MOSMOXEHUSI B U3YYEHHOM MaTepuane;
Ha OCHOBaHUM akToB M nNpumepoB obobLiaTh, AenaTb BbIBOAbI, YCTaHaBMMBaTb
BHyTpUNpeaMeTHble CBA3W. [IpUMEHSITb MOMyYeHHble 3HaHWSE Ha MNpPaKTUKe B
BWAOM3MEHEHHOW CUTyaLmmn, cobniogaTe OCHOBHbIE MpaBuna KynbTypbl YCTHOW peyn u
CONPOBOXAAMLLEN MMCbMEHHOM, NCNOMNBb30BaTb HAaY4YHbIE TEPMUHbI;

3) He obnagaet p[ocTaToyHbIM HaBbiKOM paboTbl CO CApPaBOYHOM NUTEpaTypow,
y4ebHUKOM, NEPBONCTOYHMKaMK (NPaBUITbHO OPUEHTUPYETCH, HO paboTaeT MeaIeEHHO).
HonyckaeT Herpybble HapyLLeHnsi NpaBun 0popMIEHUs MMCbMEHHbIX paboT.

OtmeTKa "3" cTaBUTCS, €CINN YYEHWUK:
1. yCcBOUIT OCHOBHOE cofepxaHue y4yebHoro matepuana, umeeT npobernbl B yCBOEHUU
MaTepuana, He NPensaTCTBYOLME AanbHenLWweMy YCBOEHMIO MPOrpaMMHOro maTepuana;

2. MaTepuan uanaraeT HecucTeMaTM3MpOBaHHO, dparMeHTapHo, He Bcerga
nocrnenoBaTernbHo;

3. nokasblBaeT HeOOCTaTOYHY CHOPMUPOBAHHOCTL OTAEMbHbLIX 3HAHUA U YMEHWUW,
BbIBOAbI 1 0600LLEHNSA apryMeHTUpPYET crnabo, AonyCKaeT B HUX OLUNOKMN.

4. ponyctuin OWMOKM W HETOYHOCTU B UCMOMNb30BaHMM HayYHOW TEPMUHOMOMN,
onpeaeneHns NOHATUIA Aan He4OoCTaTOYHO YeTKME;

5. He wcnomnb3oBan B Ka4yecTBe [oOKasaTenbCTBa BbiBOOAbI UM 00600WEeHna U3
HabnoaeHuin, PakToB, ONbITOB UMW AOMYCTM OLUMOKM NPU UX U3TNOXKEHUN;

6. ucnbiTbiBaeT 3aTpyaHeHna B NpUMEHEHUN 3HaHUN, HeobxoauMMbIX OIS peweHnda
3agad pasrindHbiX TUMOB, Mpu 00 bsACHEHUN KOHKPETHbIX SIBFIEHU Ha OCHOBE Teopvu7| n



3aKOHOB, UM B NMOATBEPXAEHMU KOHKPETHbIX MPUMEPOB MPaKTUYECKOro MPUMEHEHUS
Teopuu;

7. OTBEYaeT HernorHO Ha BOMPOCHI yunTens (ynyckas 1 OCHOBHOE), NN BOCNPOU3BOANT
cogepxaHue Tekcta yyebHuka, HO HeJOCTAaTOYHO MOHMMaeT OTAerbHble MONOXEHUS,
nMeroLme BaXKHOE 3Ha4YeHne B 3TOM TeKCTe;

8) o0oOHapyxvnBaeT HeOoCTaTOMHOE MOHMMaHuWe OTAESIbHbIX  MMONIOXEHUA  Npu
BOCMNpOuU3BedeHUN TeKkcTa YyyebHuka (3anucen, NepBOMCTOMHMKOB) UMW OTBe4vaeT
HernosiHO Ha BOMPOCHI yYNTENs, oNyckas oaHy-ABe rpydble omnbKu.

OTmeTKa "2" cTaBuTCS, €CNN YYEHNUK:

1. He ycBOWN N He pacKpblyl OCHOBHOE CoAepXaHue matepuana;

2. He genaeT BbIBOAOB 1 0006LLIEHMI.

3. He 3HaeT U He NOoHuUMaeT 3HAYNUTESIbHYIO UM OCHOBHYKO 4acCTb MNporpamMmHOro
MaTepuara B rnpegenax rnocraBsieHHbIX BOMPOCOB;

4. unn umeet cnabo chopMmnpPOBaHHbBIE U HEMOSHbIE 3HAHUS N HE YMEET NPUMEHATb UX
K peLleHno KOHKPETHbIX BONPOCOB M 3a4ady no obpasuy;

5) nnun npu oTBeTe (Ha ogMH BONpPOC) AonyckaeT bonee AByX rpybbix oWMBOK, KOTopble
He MOXET UCMNpPaBUTb AaXke NPU NOMOLLM yYNTENS.

Kputepnn oueHuMBaHUA NMUCbMEHHbLIX pPaboT (Npakmu4eckue u nnabopamopHbie
pabomel)

1. OuyeHka akcriepuMeHmarsibHbIX YyMeHuU

OueHKa cTaBuTCA Ha OCHOBaHMM HabnaeHUs 3a yvalmMMuca U NMMCbMEHHOMO oTyeTa
3a pabory.

OTmeTKa «5»:

» paboTa BbINOSIHEHA MOMHOCTLIO M NPaBUMBbHO, CAeNaHbl NpaBuIibHblE HabNAEeHNS U
BbIBOAbI;

* 3KCMEPUMEHT OCYLLECTBMEH MO MNraHy C y4eTOM TexHuWkM 6e3onacHoCTn v npasun
paboThbl C BellecTBaMu 1 06opyaoBaHUEM;

* MPOSIBIIEHbI OPraHM3aLUMOHHO-TPYAOBbIE YMEHUS (MOAAEPKNBAKOTCA YNCTOTa paboyero
MecTa 1 NopsaaoK Ha CTose, SKOHOMHO UCMOMb3YHTCH PeakTUBhbI).

OTtmeTKa «4»:

* paboTa BbINOMIHEHA MpPaBWIbHO, CAeMNaHbl NPaBuibHble HabMAEHUA 1 BbIBOAbI, HO
NPy 3TOM 3KCMEPUMEHT NPOBEAEH HE MOMHOCTBI UMW AONYLEHbl HECYLECTBEHHbIE
ownbkm B paboTe C BellecTBamMn U o60pyg0oBaHMEM

OtmeTKa «3»:

* paboTa BbINOMHEHA MPaBWIbBHO HE MEHee YeM HamnosfioBUHY WNu JonylieHa
cyuwlecTBeHHas owmnbka B Xoae aKCnepuMeHTa, B 06bACHEHN, B 0OPMIIEHMM paboThl,
B cobniogeHun npaBun TexHuMkM 6Ge3onacHocTn npu paboTte C BelwlecTBamuM W
obopynoBaHMeM, KOTopas UCNpaBnsaeTcst No TpeboBaHMIo yunTens.

OTmeTKa «2»:

e pgonyuweHbl aBe (u Gonee) cywecTBeHHble OWWOKM B XOA4Ee 9KCNEpPUMEHTa, B
00bsACHEHUN, B opopMneHumn paboTbl, B cOGNOgeHMM nNpaBus TEXHMKM 6e3onacHOCTU
npu pabote c BewecTBaMym U OOOPYAOBAaHMEM, KOTOPbIE YYaLIMACA HE MOXET
NCNpaBuUTb Aaxe No TpeboBaHMI0 yunTens.

OueHka yMeHull pewamsb 3KcnepuMeHmarsibHble 3ada4vyu

OTtmeTKa «5»:

* MNaH pPeLIeHNs COCTaBIEH MPABUIBHO;

* MPaBUIIbHO OCYLLIECTBIEH NOAOOP XMMUYECKMNX PEAKTUBOB 1 060pYyL0OBaHMS;

* JAaHO NONHoe 06bsACHEHME 1 caeNnaHbl BbIBOADI.

OTtmeTKa «4»:



* NN1aH peLLeHnsi CoOCTaBreH NPaBUSbLHO;

* MPaBUbHO OCYLLIECTBIEH NOABOP XMMMUYECKNX peakTUBOM 1 060pyaoBaHUS, NPy 3TOM
aonyuieHo He 6onee ABYX HECYLLECTBEHHbIX OLUMOOK B 06 bACHEHUN N BbIBOAAX.
OTtmeTKa «3»:

* NN1aH peLLeHnsi CoOCTaBreH NPaBUNbLHO;

*ripaBUSIbHO OCYLLECTBIIEH NoAbop XMMUYECKUX peakTMBOB UM 0OOOpYyAOBaHMUS, HO
aonyuleHa cylecTBeHHas owmnbka B 06bACHEHMM 1 BbIBOLAX.

OTmeTKa «2»:

« ponyuweHbl e (1 6onee) owmbkn B nnaHe pelleHUs, B noadbope XMMUYeCKnUx
peakTuBOB 1 0bopyaoBaHus, B 06BbACHEHUN N BbIBOAAX.

OueHka yMeHull pewamb pac4emHble 3adaqu

OTmeTKa «5»:

* B JTOTMYECKOM PacCyXgeHuM 1 peLleHnn HeT onBboK, 3adava peLlleHa paumoHanbHbIM
crnocobom.

OTmeTKa «4»:

*B JIOMMYECKOM PacCCyXOEHUM U peLleHUn HeT CyLLEeCTBEHHbIX ownbok, HO 3agadva
pelleHa HepaunoHasnbHbIM CNOCOBOM M gonyweHo He 6onee ABYX HECYLLEeCTBEHHbIX
OLINBOK.

OTtmeTKa «3»:

*B  JIOTMYECKOM PacCCyXOEHUM HEeT CYLWECTBEHHbIX OwWwKnboK, HO gonylieHa
cyuwiecTBeHHas owmnbka B MaTeMaTU4ECKNX pacyeTax.



OTmMmeTKa «2»:

*IMEIOTCS CYLLLECTBEHHbIE OLUMOKM B JTOTMYECKOM PaCCyXOEHUN N B PELLUEHWUN.

OueHka nucbMeHHbIX KOHMPOJIbHbIX pabom

KonmponbHbie pabombi u3 nocobusi oyeHU8arOMCsi co2s1aCHO MPeOosIOKEeHHOU
aemopoM wWkasibl OUYeHKU unu

OTmeTKa «5»:

*OTBET MOJIHbIN N NPaBUIbHbIA, BO3MOXHa HecyLLleCTBEHHasi oLunbka.

OTmeTKa «4»:

*OTBET HEMNOJHbIV NN JoNyLEeHO He 6onee ABYX HECYLLECTBEHHbIX OLLIMOOK.

OTmeTKa «3»:

*paboTa BLINOMIHEHA HE MEHee 4YeM HarnonoBMHY, AOoMylleHa OAHa CylleCTBEHHas
owmnbKa 1 Npm 3TOM ABE-TPU HECYLLLECTBEHHbIE.

OTmeTKa «2»:

*paboTa BbLINOMIHEHA MEHbLUE YEeM HarnonoBMHY WIN  COLEPXMUT  HECKOSIbKO
CYLECTBEHHbIX OLUNBOK.

OTmeTKa «1»:

*paboTa He BbINoNHeHa.

Mpn OueHKe BbLINONIHEHNSA NMUCbMEHHOW KOHTPONbHOM paboTbl HEOOXOANMO Yy4MTbIBATb
TpeboBaHuA eauHoro opdorpadgudeckoro pexmma. OTMeTka 3a  UTOroBYHO
KOHTPOSbHY paboTy KOpPPEeKTUpyeT NpeaLlecTByolWmMe Npy BbiCTaBEHMM OTMETKM 3a
4yeTBEpPTb, Nonyrogue, rog.

OuyeHka mecmoebix pabom.

TecTbl, cocTosiLMe U3 NATU BOMNPOCOB MOXHO MCMNOMb30BaTh NOCME U3Yy4YeHUs Kaxaoro
maTepuana (ypoka). Tect u3 10—15 BonpocoB ucnonb3yetrca ANns nepuoamyeckoro
KoHTpons. Tect u3 20—30 BONpocoB HeobXoaMMO MCNofb3oBaTb AfIi UTOrOBOro
KOHTPOnS.

Mpn oueHMBaHMM NCNOMb3yeTCA creayoLas Wwkana: ans Tecrta u3 naTu BONpocoB

* HET OLWNBOK — OTMETKa «5»;

* 0fHa owmnbKa - oTMeTKa «4»;

* BE OLNOKN — OTMETKa «3»;

* TPU OWINOKN — OTMeTKa «2». [1ns Tecta u3 30 BONpOCOB:

» 25—30 npaBunbHbIX OTBETOB — OTMETKA «5»;

* 19—24 npaBunbHbIX OTBETOB — OTMETKA «4»;

* 13—18 npaBunbHbIX OTBETOB — OTMETKA «3»;

* MeHbLUe 12 NpaBUIibHbIX OTBETOB — OTMETKa «2».

YYEBHO-METOAMYECKOE OBECNEYEHUE OBPA30OBATE/IbHOIO NMPOLECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUA/bI ANA YHEHUKA
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